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COPTOBHBYEHHS1 TA COPTO3HABCTBO

B. ®. lopo6eup, T. 0. LLlep6akoBa

MoxopxeHHs copTiB niBoHiN Herbaceous hybrid Group
konekuii HauioHanbHoro 6oTtaHiyHoro caay

imeHi M. M. Tpuwka HAH YkpaiHu Ta nepcnektusu

X BUKOPUCTAHHA

MdI310N0rIs1 POCHH

0. 0. MonoaueHkoBa, M. A. JInTBMHEHKO,

JI. T. Miwenko, 0. B. Puwakosa, Jl. . be3kposHa,
. C. daHin, N. C. TuxoHoB

OKMCHIOBANbHI Ta @aHTUOKCMIAHTHI NpoLecy

B POC/MHAX NWeEHMUL 3a iHhikyBaHHA cenTopio3oMm

CENEKUISI TA HACIHHHUTBO

M. A. JlutBuHeHkKo, €. A. Tony6, T. M. XomeHKo
EheKTUBHICTb BUKOPUCTAHHS NWEHUYHO KUTHIX
TpaHcnokauii (MXKT) 1AL/1RS i 1BL/1RS

y cenekuii nweHuui m’akoi o3umoi

J1. A. Mypauwko, T. I. Myxa, 0. B. [ymeHiwok,
0. M. CynneHko, H. B. Hosuubka 0. M. MapTutos

CTBOpeHHs BMXiZHOIO CEEKLiNHOro MaTepiany niweHuui
M’IKOT 03MMOT 3 KOMNIEKCOM FrOCNOJAPCbKO LiHHMX 03HaK

0. 0. NapdeHiok, C. I. Tpyw
CeneKuis BUCOKONPOAYKTUBHUX ribpuais Oypskis
LyKPOBMX 3 MosiiniueHoto GopMoio KopeHennogy

POCNHHHHUTBO

H. B. Bacunetko, 1. B. paea3isa
YposKaitHicTb Ta 6GopoLHOMeNbHI BAaCTUBOCTI COPTiB
MweHnLi M'AKOT APOT 3aNeXHO Bifl yMOB BUPOLLYBAHHS

M. L. Kyauk, I. I. Poxko

IHTpoaykoBaHi Ta 3apeecTpoBaHi copTy
npoca npyronopi6Horo (Panicum virgatum L.)
AK BUXifHWI MaTepian ans cenekuii

33 NPOAYKTUBHiCTIO Giomack

P. I. Tonko, I. M. KoBanuwmuna
[MCTaHLiAHUIA cneKTpanbHWUI aHani3 copTiB
Ta NiHiA NweHnLi 03MMoi B nepiof LBiTiHHSA
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The origin of Herbaceous hybrid Group peony cultivars
of the M. M. Gryshko National Botanical Garden
of NAS of Ukraine collection and the prospects for their use

V. F. Gorobets, T. 0. Shcherbakova®

M. M. Gryshko National Botanical Garden of the National Academy of Sciences of Ukraine, 1 Tymiriazievska St., Kyiv, 03004, Ukraine,
‘e mail: Shcherbacova@ukr.net

Purpose. To analyze the origin of the Herbaceous Hybrid Group peony cultivar collection of the M. M. Gryshko National
Botanical Garden (NBG) National Academy of Sciences of Ukraine (NAS) and to determine the prospects for their use in
breeeding work and decorative horticulture. Methods. The object of research was peonies of the Herbaceous Hybrid Gp of the
NBG peony collection. The plants are grown on sunny open experimental and exposition plots of the NBG. Cultivars studies
and phenological observations of plants were carried out during 2012-2022. Results. Varietal diversity of Herbaceous
Hybrid Gp peonies of the NBG collection was analyzed by origin. The analysis showed that 122 varieties were created by US
breeders, of which the Saunders breeding is represented by the largest number of varieties in the collection. 38 varieties
are of Ukrainian breeding and created in the NBG. The analysis of hybrids obtained by distant crosses made it possible
to identify combinations that give fertile offspring and to create promising double and triple hybrids. For decorative
horticulture, 165 varieties of world and domestic breeding are recommended. They were grouped into four groups by flower
color and two groups by the beginning of flowering. Plants of the early group start flowering before May 22 (+ 4 days).
The flowering of the late group of varieties occurs at the beginning of the flowering of the variety ‘Red Charm” (May 22 + 4
days) and later. Conclusions. For more than 50 years of introductory work with peony Herbaceous Hybrid Gp, 133 varieties
of world breeding were tested at NBG. The main number of varieties was included in the collection in the first years of the
21st century. A comparative study of new varieties showed that most of them are sterile. Varieties ‘Dreamtime’, ‘Greenland’,
‘Quitzin’, ‘Lavender Whisper’, ‘Lemon Chiffon’, ‘Pastelegance’, ‘Pastelorama’, ‘Salmon Dream’, ‘Sunny Boy/, ‘Sunny Girl’, ‘Sunny
Day’, ‘The Mackinac Grand’, “Vanilla Schnapps’, ‘Triphena Parkin’, ‘Pink Vanguard’, ‘Lavender Whisper’, were fertile and can be
successfully used in the hybridization process. It was revealed that the source of early flowering of varieties created in the
NBG was introduced wild species of herbaceous peonies: P. peregrina, P. wittmanniana, P. arietina. Peonies with double or
semi double flowers can be obtained by using P. officinalis ‘Rubra Plena” with double flowers as a maternal component, and
P. lactiflora varieties (‘President Taft’, ‘La Pionce’, ‘Lord Kitchener’, Adolphe Roussean’, ‘M Lle Janne Riviere’) as paternal one
also with terry flowers.

Keywords: interspecies hybridization; crossing; flowering.

basis of domestic breeding [1-3]. The mobi-

Introduction lized varieties serve as the basis for morpho-

The collection of peonies of the M. M. Grysh-
ko National Botanical Garden (NBG) National
Academy of Sciences is currently the largest
in Ukraine and the richest in Eastern Europe.
Having the status of a national treasure, the
collection reflects a long period of historical
development of the peony culture, which is a
source of enormous genetic diversity and the

Vasyl Gorobets

http://orcid.org/0000 0001 6315 9033
Tetiana Shcherbakova
http://orcid.org/0000 0003 1763 6841

logical and biological studies of plants, study
of the rhythms of their growth and develop-
ment, and features of adaptation under con-
ditions of introduction [4, 5]. On the basis of
the collected gene pool, methods of variety
assessment and cultivation technologies are
being developed. The collection is a standard
for the State Variety Testing, a source of re-
plenishment and expansion of the collections
of regional botanical gardens and material
for horticulture and greening. The collection
also has scientific and educational value for
breeders, amateurs, students of biological
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and agricultural specialties, and schoolchil-
dren [2, 3].

Currently, the collection is a generic com-
plex of Paeonia L., represented by three life
forms and numbering 10 species, 650 varieties
and 17 promising hybrid forms. It includes
varieties of all garden peony groups:

Lactiflora Gp (varieties based on a single
species P. lactiflora Pall.),

Herbaceous Hybrid Gp (varieties obtained
by hybridization of herbaceous peonies of dif-
ferent species),

Lutea Hybrid Gp (P. lutea Delavay ex
Franch. (P. delavayi Franch.) and P. x suffru-
ticosa Andrews varieties were used to create
cultivars),

Itoh Gp (obtained by crossing plants of dif-
ferent life forms),

Suffruticosa Gp (based on P. x suffruticosa)
[1, 2].

Varieties of peonies of the Herbaceous Hy-
brid Gp are promising for the introduction
and use. The group includes varieties created
by hybridization of species of herbaceous peo-
nies of diverse ecological and geographical
origin: P. officinalis L. (South-Western and
Eastern Europe, the Mediterranean), P. lacti-
flora (South-East Asia), P. anomala L. (South
and Central Asia), P. arietina G. Anderson
(Southeastern Europe, Caucasus), P. offici-
nalis L. (Central and Southeastern Europe),
P. peregrina Mill. (Southeastern Europe),
P. tenuifolia L. (Balkan Peninsula, Caucasus,
Crimea, Siberia), P. daurica subs. wittmanni-
ana (Hartwiss ex. Lindl.) D.Y.Hong (Western
Caucasus) and others [6, 7].

The species have different ploidy; there-
fore, most of the Herbaceous Hybrid Gp varie-
ties were obtained by distant hybridization are
tetraploids or triploids [8—10]. Such varieties
are characterized by a wide range of morpho-
logical features, which increases their decora-
tiveness and adapts well to new cultivation
conditions. They differ from other groups in
early flowering periods, originality of the co-
loring (bright red, coral pink, yellow flowers
in the color of flowers) and flower shape (sim-
ple, semi-double and double) [11, 12].

The first attempts to create interspecific
peony hybrids were made in Europe in the
middle of the 19th century. French breeder
V. Lemoine first crossed P. lactiflora with
P.wittmanniana and obtained hybrids (‘Avant
Garde’, ‘Le Printemps’, ‘Mai Fleuri’, ‘Russi
Major’) with an early flowering period. The
German breeder G. Arends, crossing P. pere-
grina with P. wittmanniana, obtained hybrid
forms with light yellow and pink flowers.

Three of his varieties are registered in the
Peony Registry of the American Peony Soci-
ety: ‘Alpha’, ‘Mai Konigin’, ‘Reine de Mai’
[13]. In England, P. Barr was engaged in peo-
ny interspecific hybridization. Having done a
lot of work on crossing P. officinalis and
P. arietina and their breeding forms, he re-
ceived a number of seedlings, among which he
selected the variety ‘Northern Glory’.

At the end of the XIX — beginning of the XX
century American breeders A. Saunders,
L. Glasscock, E. Auten crossed P. lactiflora and
P. officinalis and obtained about a hundred in-
terspecific hybrids. Also, from crossing P. of-
ficinalis and P. tenuifolia, L. Glascock obtained
hybrid forms, one of which was registered as
‘Laddie’ variety. Professor A. Sanders made a
particularly great contribution to the creation
of new varieties. His work made it possible to
extend the flowering period of peonies by two
to three weeks compared with varieties based
on P. officinalis, P. tenuifolia and interspecific
hybrids obtained by W. Lemoine. He created
new peony varieties with flowers of scarlet,
red, light cherry, pale lilac, waxy hue with an
interesting border of petals, as well as the color
of bone and opal. But the greatest achievement
was to obtain a pink color with orange-pink,
coral, cherry shades, which were previously
present only in Chinese bush peonies and never
seen in herbaceous varieties [1, 13].

The success of distant hybridization has in-
spired many breeders to develop a whole group
of early flowering varieties. So, W. Krekler
created more than 400 varieties, including:
‘A. Krekler’, ‘Abalone Pearl’, ‘Abalone Pink’,
‘All My Love’, ‘Allen Lewis’ and others.
W. Mains received now widely known varie-
ties ‘Buckeye Belle’, ‘Bill Krekler’, ‘Walter
Mains’, ‘Goody’. W. Bockstoce made himself
famous for varieties ‘Henry Bockstoce’, ‘Di-
ana Parcks’, ‘Carol’, ‘Bess Bockstoce’. Cur-
rently, 1127 varieties of Herbaceous Hybrid
Gp are registered in the Peony Registry of the
American Peony Society [13].

In Ukraine, varieties of the described peony
group began to appear after the Second World
War and are cultivated in the collections of
botanical gardens, arboretums and amateur
flower growers. Peony collection of the NBG is
the most represented in terms of assortment.

The purpose of the research is to analyze the
origin of the Herbaceous Hybrid Group peony
varieties from the collection of the
M. M. Gryshko National Botanical Garden of
NAS of Ukraine (NBG) and to determine the
prospects for their use in breeding work and
ornamental horticulture.

ISSN 2513-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2022, VoL. 18, No 2 79



COmeBUB'-IeHHﬂ ma copmo3Hascmso

Materials and methods

Plants of peony varieties of the Herbaceous
Hybrid Gp of the NBG peony collection were
the object of research. Varieties of the Herba-
ceous Hybrid Gp were included to the collection
by exchange and purchase of planting material
(parts of rhizomes with three or four rudimen-
tary shoots) with botanical institutions, ama-
teur flower growers and garden centers in
Ukraine and the world. The introduction fore-
cast was carried out using the methods pro-
posed by P. E. Bulakh [14], taking into account
the varietal characteristics of the plants.

All available variety descriptions and varie-
ty descriptions from the Peony Registry of the
American Peony Society were used for variety
identification [13]. Plants of the peony collec-
tion are grown in the open sunny experimen-
tal and exposition areas of the NBG. The sites
are located on the Pechersk slopes of the Kyiv
Upland in the natural landmark “Zvirynets”
(560°32' N and 30°33’' E) in the southeastern
part of Kyiv on the border of two physical and
geographical zones: the forest zone of Polissia
and Forest-Steppe zones. The climate is tem-
perate continental. The average annual air
temperature is 9.5 °C [15].

A comparative study of peonies of foreign
breeding and varieties created in the NBG was
carried out according to the method of V. M.
Bylov [16] and the Method for conducting an
examination of peony varieties (Paeonia L.) for
Distinctness, Uniformity and Stability [17].
According to these methods, 6 plants of each
variety were used for research [16, 17]. During
2012-2022 phenological observations of plants
were carried out, the results were statistically
processed [16, 18]. The most important indica-
tors of the decorative variety value were sin-
gled out: the color of the flower and the begin-
ning of flowering, according to which the varie-
ties were grouped. Grouping varieties accor-
ding to these parameters allows us to show the
diversity of the peony assortment, which can
be used in the selection of varieties for orna-
mental horticulture and breeding.

Although the weather conditions signifi-
cantly shift the dates of the beginning of the
variety flowering, however, the correlation
between varieties regarding the timing of
flowering is maintained: that is, the early-
flowering variety always blooms earlier than
the middle one, the middle one before the late
one. Therefore, based on the determined
timing of the beginning of each variety flo-
wering, all varieties were divided into two
groups relative to the beginning of flowering

of the medium-flowering variety ‘Red Charm’:
group I — varieties blooming before the flo-
wering of ‘Red Charm’, group II — after the
beginning of its flowering [19]. Such a distri-
bution of varieties into groups allows us to
select varieties to expand the range of decora-
tive flower arrangements. This distribution of
varieties by groups makes it possible to choose
varieties for expanding the range of flower
arrangement decorativeness.

Results and discussion

Peony introduction and breeding started at
the beginning of the NBG construction and
development. The formation of the collection
fund began in 1947, when 30 first varieties
were obtained through the German company
“Lange”. Later the collection was replenished
with samples from other botanical gardens,
experimental stations, scientific institutions
and our own breeding.

The first varieties of the Herbaceous Hy-
brids group were included in the collection in
1971-1976 (Fig. 1). These are A. Saunders
varieties, created in the 30—40s: ‘Carina’, ‘Ca-
vatina’, ‘Early Daybreak’, ‘Legion of Honor’,
‘Reward’, ‘Rosy Cheek’, ‘Seraphim’; E. Auten
varieties: ‘Auten’s Red’, ‘Early Scout’. Also
‘Mahogany’ (Glasscock, 1937), ‘Ann Zahller’
(Mains, 1956).

During the 80—-90s of XX century 26 more
varieties were introduced. The main number
of varieties was included in the collection in
the first years of the 21st century, which was
due to the import of new varieties of world
breeding to Ukraine and the need to test them
in our conditions. In particular, during 2000—
2019 the collection fund was enriched by 76
new varieties.

In total, over 50 years of introduction work
with peony Herbaceous Hybrid Gp, 133 varie-
ties of world breeding were tested in the NBG.

The analysis of the origin of the introduced
varieties showed that 121 varieties were created
by US breeders (Fig. 2). Of them, the collection
of A. Saunders (33 varieties), E. Auten (13 va-
rieties), L. Glasscock (10), and U. Bockstoce (7
varieties). The collection also includes varieties
created and registered in Canada, Belgium,
Sweden, Russia, the Netherlands, and France.

A. Saunders used a range of species as pa-
rental forms, crossing P. lactiflora with P. of-
ficinalis, P. peregrina, P. anomala subsp.
veitchii (Lynch) D.Y.Hong & K.Y.Pan, P. dau-
rica subsp. mlokosewitschii. To obtain early
varieties, Sanders included P. tenuifolia and
P. macrophylla (P. daurica subsp. macrophyl-
la) in the breeding process.
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Fig. 1. The number of introduced varieties of world (I)
and domestic breeding (II) in different years
in the M. M. Gryshko National Botanical Garden
of the NAS of Ukraine

Sweden - 2 Belgium -1
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Ukraine — 38

USA - 121

Fig. 2. Distribution of Herbaceous Hybrid Gp varieties
of the peony collection of of the M. M. Gryshko National
Botanical Garden of the NAS of Ukraine by country
of variety registration

The varieties of Auten, Glasscock and Bock-
stoce present in the collection owe their origin
to P. lactiflora and P. officinalis.

It should be noted that the French cultivar
‘Smoutii’ (Smout / van Houtte, 1843) is the ol-
dest one in the collection. The presence of P. te-
nuifolia genes in its genotype allows the varie-
ty to bloom already in the first decade of May.

From the data shown in Figures 1 and 2, it
follows that 38 varieties of the Herbaceous Hy-
brid Gp collection are varieties of Ukrainian
breeding created at the NBG. Breeding work
with this group of cultivars was started at the
NBG back in 1970 by V. F. Gorobets, Candidate
of Biological Sciences, Leading Researcher of
the Department of Flower and Ornamental

Plants. The priority direction of breeding work
was the creation of varieties with early and
very early flowering periods. Wild-growing
species of herbaceous peonies were introduced
into the NBG as a source of early flowering:
P. peregrina, P. wittmanniana, P. arietina. The
carriers of high decorativeness of the flower
and high productivity of flowering were the
varieties P. lactiflora and P. officinalis and
their decorative subspecies and forms.

In the process of analyzing the results of
our own breeding work, great form-building
possibilities of distant hybridization were re-
vealed, consisting not only in a combination
of useful features of the original forms, but
also in the appearance of many new ones that
are not characteristic of the parental genera-
tion. Since in all combinations of crosses where
wild-growing species were parental forms, the
first generation was dominated by a negative
trait — a single flower form, therefore the back-
cross method, recurrent backcrossing, and cros-
sing of terry P. lactiflora varieties with fertile
interspecific hybrids F, were applied.

The results of hybridization showed that
the most decorative forms of peonies with
double or semi-double flowers can be obtained
using P. officinalis ‘Rubra Plena’ with double
flowers as the maternal component, and P. lac-
tiflora (‘President Taft’, ‘La Pionce’) as the
paternal component, ‘Lord Kitchener’, ‘Adol-
phe Roussean’, ‘M-lle Janne Riviere’) also with
double flowers (Table 1). For example, variety
“Yuvilei Kyieva’ was created by crossing
P. officinalis ‘Rubra Plena’ with P. lactiflora
‘Adolphe Roussean’, ‘Benefis’ variety — by
crossing P. officinalis ‘Rubra Plena’ and
P. lactiflora ‘President Taft’. Sometimes it
was possible to obtain double forms by cros-
sing P. officinalis ‘Rubra Plena’ with varieties
or breeding numbers of P. lactiflora that have
single flowers. This is how the variety ‘Chak-
lunka’ was obtained.

Analysis of the hybrid stock obtained from
distant crosses made it possible to identify
combinations that give fertile offspring:
Q P. officinalis ‘Rubra Plena’ x & P. peregrina,
Q P. officinalis ‘Rubra Plena’ x & P. humilis
(P. officinalis subsp. microcarpa Nyman),
Q P. officinalis ‘Rubra Plena’ x & P. officinalis
var. alba, § P. officinalis ‘Rubra Plena’ x
& P. officinalis var. banatica. The hybrids cre-
ated as a result of such combinations turned
out to be promising in further breeding work.

Most P. lactiflora cultivars were crossed
with F, distant hybrids (¢ P. officinalis ‘Rub-
ra Plena’ x & P. peregrina) and triple distant
hybrids were obtained.
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Table 1
The origin of the Herbaceous Hybrid Gp varieties of the the M. M. Gryshko National Botanical Garden
of the NAS of Ukraine breeding
Year of registration
Variety and author Combination of crossings
of the variety
Double interspecific hybrids
1 | ‘Benefis’ 2003 Q P. officinalis ‘Rubra Plena’ x & P. lactiflora ‘President Taft’
Gorobets
2 | ‘Blondyn’ 2013 Q P. officinalis ‘Rubra Plena’ x & P. lactiflora
Gorobets
3 | ‘Vesniane Defile’ 2014 Q P. officinalis ‘Rubra Plena’ x & P. wittmanniana
Gorobets
4 | ‘Dzvony Mykhailivskoho” | 2022* Q P. peregrina x & P. lactiflora ‘Vesilna’
Gorobets
5 | ‘Kozachok’ 1981 Q P. officinalis ‘Rubra Plena’ x & P. lactiflora
Gorobets
6 | ‘Koketka’ 2011 Q P. officinalis var. banatica x 3 P. lactiflora ‘President Taft’
Gorobets
7 | ‘Koryfei’ 2003 Q P. peregrina x & P. lactiflora ‘President Taft’
Gorobets
8 | ‘Lehin Honorovyi’ 2022* Q P. peregrina x & P. lactiflora Vesilna’
Gorobets,
Shcherbakova
9 | ‘Malynova Vatra’ 2010 Q P.peregrina x & P. lactiflora ‘La Pionce’
Gorobets
10 | ‘Ofieliia’ 1998 Q P. officinalis var. banatica x & P. lactiflora ‘President Taft’
Gorobets
11 | ‘Svitliachok’ 2013 Q P. officinalis ‘Rubra Plena’ x & P. lactiflora
Gorobets
12 | ‘Travnevi Rosy’ 2013 Q P. officinalis ‘Rubra Plena’ x & P. lactiflora
Gorobets
13 | ‘Favoryt’ 2009 Q P. peregrina x & P. lactiflora ‘President Taft’
Gorobets
14 | ‘Khokhloma’ 1986 Q P. officinalis ‘Rubra Plena’ x & P. lactiflora
Gorobets, Tyran
15 | ‘Chaklunka’ 2003 Q P. officinalis ‘Rubra Plena’ x & P. lactiflora
Gorobets
16 | ‘Cheburashka’ 2011 Q P. officinalis ‘Rubra Plena’ x & P. peregrina
Gorobets
17 | ‘Chervonyi Oksamyt’ 1984 Q P. peregrina x & P. lactiflora ‘President Taft’
Gorobets, Tyran
18 | ‘Chervoni Vitryla’ 1998 Q P. officinalis ‘Rubra Plena’ x & P. lactiflora
Gorobets
19 | ‘Chumatskyi Shliakh’ 2010 Q P. lactiflora ‘Lord Kitchener’ x &' P. arietina
Gorobets
20 | ‘Yuvilei Kyieva’ 2003 Q P. officinalis ‘Rubra Plena’ x & P. lactiflora ‘Adolphe Roussean’
Gorobets
Triple interspecific hybrids
21| “Vechornytsi Travnia’ 2022 @ P. officinalis x 3 F, (P. officinalis ‘Rubra Plena” x P. officinalis var.
Gorobets alba)
22 | ‘Dudaryk’ 2022* @ P. officinalis x 3 F, (P. officinalis ‘Rubra Plena’ x P. officinalis var.
Gorobets alba)
Shcherbakova
23| ‘Herkules’ 2010 Q P. lactiflora ‘Adolphe Roussean’ x & (P. officinalis ‘Rubra Plena’ x
Gorobets P. peregrina)
24 | ‘Heroiam Nebesnoi Sotni’ | 2014 @ P.lactiflora ‘Lord Kitchener’ x & F, (P. officinalis ‘Rubra Plena’ x
Gorobets P. peregrina)
25 | ‘Irokez’ 2007 @ P. lactiflora ‘Lord Kitchener’ x & F (P. officinalis ‘Rubra Plena’ x
Gorobets P. officinalis var. banatica)
26 | ‘Kvazimodo’ 2010 @ P. lactiflora ‘M lle Janne Riviere’ x & F, (P. officinalis ‘Rubra Plena’ x
Gorobets P. peregrina)
27 | ‘Pysanka Kolomyi’ 2010 @ P. lactiflora ‘Adolphe Roussean” x & F (P. officinalis ‘Rubra Plena’ x
Gorobets P. peregrina)
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Year of registration
Variety and author Combination of crossings
of the variety

28 | ‘Metelyk’ 2009 @ P. lactiflora ‘Lord Kitchener’ x & F, (P. officinalis ‘Rubra Plena’ x
Gorobets & P. officinalis var. banatica)

29 | ‘Madiarochka’ 2021 @ P. lactiflora ‘Lord Kitchener’ x & F, (P. officinalis ‘Rubra Plena’ x
Gorobets P. officinalis var. banatica)

30 | ‘Svitankova Poema’ 2011 @ P. arietina x & F, (Q P. officinalis ‘Rubra Plena’ x & P. peregrina)
Gorobets

31| ‘Sny Roksolany’ 2021 Q P. lactiflora ‘Lord Kitchener’ x &' P. officinalis var. banatica
Gorobets

32 | ‘Stozhary’ 2021 @ P. lactiflora ‘Lord Kitchener’ x & F, (P. officinalis ‘Rubra Plena’ x
Gorobets P. peregrina)

33| “Strily Amura’ 2021 @ P. lactiflora ‘Lord Kitchener x & F, (9 P. officinalis ‘Rubra Plena’ x
Gorobets & P. officinalis var. banatica)

34 | ‘Chempion’ 2009 @ P. lactiflora ‘Adolphe Roussean” x & F, (P. officinalis ‘Rubra Plena’ x
Gorobets & P. peregrina)

35| ‘Chervona Vezha' 2009 @ P. lactiflora ‘Adolphe Roussean” x & F (P. officinalis ‘Rubra Plena’ x
Gorobets & P. peregrina)

36 | ‘Chornomor’ 2013 @ P. lactiflora ‘Lord Kitchener’ x & F, (P. officinalis ‘Rubra Plena’ x
Gorobets & P. peregrina)

37 | ‘Filizhanka Koraliv’ 2022* Q P. officinalis ‘Rubra Plena’ x & P. peregrina
Gorobets

38 | ‘Lunnaya doroga’ Gorobets Q P. officinalis ‘Rubra Plena’ x & P. wittmanniana

*year of filing an application for the State registration of a variety.

One of the most important decorative fea-
tures of a peony flower, which is primarily
taken into account by gardeners and land-
scape designers, is its color. We combined all
the variety of peony colors and shades into
four groups: red (light, dark red flowers,
orange-red, purple-red, cherry, etc.), pink
(light, dark pink flowers, salmon-pink, coral,
coral pink, lilac pink, purplish pink), white
(white, creamy white), yellow (light yellow
petals, bright yellow, lemon yellow, creamy
yellow) (Table 2).

The analysis of the variety origin have
showed that those of early breeding in 20s-60s
of the XX century mainly have a red flower
color, inherited from P. officinalis, P. tenuifo-
lia, and P. peregrina.

Varieties of light pink, pink, coral-pink
color were obtained mainly in the second half
of the 20th century, when various forms of
P. officinalis, P. arietina and subspecies
P. daurica and P. anomala were actively in-
cluded into the breeding process.

At the end of the 20th and the beginning of
the 21st centuries, a group of new varieties
with bright yellow flower color appeared. The
coloring was caused by genes that induce the
synthesis of kaempferol glycosides of yellow
color, obtained from the ancestral P. daurica
subsp. mlokosewitschii [20]. New cultivars
have been the result of a complex hybridiza-
tion of early yellow-flowered cultivars: ‘Moon-

rise’, ‘Nova’, ‘Rushlight’, ‘Ballerina’, ‘Eliza-
beth Cahn’, ‘Claire de Lune’, ‘Prairie Moon’.

Tests of new varieties in the conditions of
Ukraine showed that the most promising of
them were: ‘Lemon Chiffon’ — D. Reath’s varie-
ty with a double shape and lemon-yellow color
of the flower, yellow and cream-yellow K. La-
ning varieties ‘Sunny Boy’ and ‘Sunny Girl’
(Fig. 3). Introduced in the NBG, the Swedish
variety ‘Quitzin’ (author Prof. Harald Faw-
kner) has large bomb-shaped double flowers
with creamy peach petals and bright yellow
staminoids. It is characteristic that on one
plant there are flowers, both single and of
varying degrees of doubling. ‘Quitzin’ turned
out to be quite promising for further bree-
ding, resulting in its creamy pink veriety
‘Triphena Parkin’ of 2009.

Obtaining varieties with cream-pink, pink-
cream, pastel color of the flower has become
one of the modern trends in the breeding of
this peony group. Among them, Pastelegance
(Seidl, 1989) and Pastelorama (Seidl / Bre-
mer, 2013) turned out to be promising in our
conditions. Both are the result of crossing
pink and yellow Salmon Dream (‘Paula Fay’ x
‘Moonrise’) parental forms with ‘Lemon Chif-
fon’ and R. Anderson’s hybrid, respectively.

In the NBG, P. daurica subs. wittmanniana,
is included in the breeding work, which made
it possible to obtain a light pink-cream variety
‘Vesniane Defile’.
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Comparative study of modern varieties
showed that most of them are sterile and do
not bear fruit. The sterility of wvarieties,
which in most cases are triploids, is mani-
fested due to the different fecundity of the
original parental forms. However, we mana-
ged to find and select a number of fertile
varieties: ‘Dreamtime’, ‘Greenland’, ‘Quit-
zin’, ‘Lavender Whisper’, ‘Lemon Chiffon’,
‘Pastelegance’, ‘Pastelorama’, ‘Salmon Dream’,

‘Sunny Boy’ , ‘Sunny Girl’, ‘Sunny Day’,
‘The Mackinac Grand’, ‘Vanilla Schnapps’,
‘Triphena Parkin’, ‘Pink Vanguard’. The se-
lected varieties can be successfully used for
hybridization in the breeding process.

The beginning of the peony flowering, as
well as other ornamental plants, is one of the
most significant indicators that allows choo-
sing the right varieties for both cut and land-
scape compositions. The timing of the begin-
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Fig. 3. Flowers of modern peony varieties of Herbaceous Hybrid Gp of yellow, cream, cream pink color promising
for breeding work and decorative gardening: 1. ‘Lemon Chiffon” (Reath D. L., 1981), 2. ‘Sunny Boy" (Laning, 1985),
3.’Sunny Girl’ (Laning, 1985), 4. ‘Quitzin" (Fawkner, 2001), 5. ‘Triphena Parkin” (Fawkner, 2009), 6. ‘Pastelegance’
(Seidl, 1989), 7. ‘Pastelorama’ (Seidl / Bremer, 2013), 8. ‘Pink Vanguard’ (Seidl / Hollingsworth, 2005), 9. ‘Greenland’
(Pehrson / Seidl, 1989), 10. ‘Dreamtime’ (Seidl / Bremer, 2013), 11. ‘Vesniane Defile’ (Gorobets, 2014),

12. ‘Golden Wings’ (Pehrson / Hollingsworth, 1994)

ning of flowering is a varietal characteristic, ties regarding the timing of flowering is main-
which strongly depends on the natural and tained.

climatic conditions of the region of introduc- We divided the introduced Herbaceous Hy-
tion. However, the correlation between varie- brid Gp cultivars into two groups relatively to
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the beginning of flowering of the ‘Red Charm’ group bloom in the last days of April and un-
cultivar, which begins flowering on 22.05 =4 til May 22. Varieties of the second group be-
days under NBG conditions. Under the condi- gin flowering on May 23 — the first days of
tions of the NBG, the varieties of the first June (Table 2).

Table 2
Peony varieties of Herbaceous Hybrid Gp promising for decorative gardening
Years of Groups of varieties by flower color

variety . .
registration Red Pink White Yellow

Beginning of flowering < Red Charm

Before ‘Jean E. Bockstoce’ (Bockstoce, | ‘Cavatina’ (Saunders) ‘Chalice’, ‘Sera
1939 W. S.), ‘Rosedale’ (Auten), phim’ (Saunders)
‘Smoutii” (Smout / van Houtte),
‘Sunbright’ (Glasscock)
1940-1959 | Ann Zahller (Mains), Auten’s ‘Athena’, ‘Firelight’, ‘Laura ‘Ballerina’, ‘Claire de Lune’

Red’, ‘Early Scout/, ‘Fiesta’, ‘Oran | Magnuson’, ‘May Lilac’, ‘Pico  |‘Garden Peace’, (White / Wild & Son),
ge Glory’ (Auten), ‘Dad’ (Glass tee’, ‘Winterthur’ (Saunders) | ‘Moonrise’, ‘Nova’ | ‘Golden Wings’ (Pehr

cock / Krekler), ‘Carina’, ‘Early (Saunders), ‘Early | son / Hollingsworth),
bird’, ‘Heritage’, ‘Reward’ (Saun Daybreak’, ‘Eliza | ‘Nova’ (Saunders)
ders), ‘Illini Belle’, ‘Convoy’, ‘Red beth Cahn’, ‘Star
Charm’ (Glasscock), ‘Massasoit’ ligh” (Saunders)
(White / Wild & Son), ‘Orleonok’
(Fomocheva)

1960-1978 | America’ (Rudolph), ‘Burst of | ‘Coral Fay’ (Fay / Reath, D. L.), ‘Cream Delight’ (Reath,
Joy’, ‘Red Romance’ (Auten ‘Novost’ Altaya’ (Luchnik), D. L.), ‘Roselette”s
Wild & Son), ‘Tiny Tim’ (origin. | ‘Paula Fay’ (Fay), ‘Rose Heart’ Child" (Saunders)
unknown via Smirnow), (Bockstoce / Landis)

1980-1999 | ‘Merry Mayshine’ (Saunders ‘Lavender Whisper” (Klehm, ‘Early Glow’, Sun | ‘Lemon Chiffon” (Reath,
/ Hollingsworth / Smetana), R. G.), ‘Lois Choice’ (Laning), |day Chimes (Hol |D. L), ’Sunny Boy’, ‘Sun

‘Chiervoni Vitryla’ (Gorobets), | ‘Kozachiok’, ‘Ofieliia’ lingsworth) ny Girl’ (Laning), ‘Lun

‘Khokhloma’ (Gorobets, Tyran) | (Gorobets) naya doroga’ (Gorobets)
2000-2019 | ‘Benefis’, ‘Cheburashka’, ‘Blondyn’, ‘Chumatskyi Shliakh’,

‘Chervona Vezha', ‘Heroiam ‘Filizhanka Koraliv/, ‘Koketka’,

Nebesnoi Sotni’, ‘Pysanka Kolo | ‘Metelyk’, ‘Strily Amura’,

myi’, ‘Stozhary’, Yuvilei Kyieva’ | ‘Svitankova Poema’,

(Gorobets) ‘Svitliachok’, “Travnevi Rosy’,
‘Vechornytsi Travnia’, ‘Vesniane
Defile’, ‘Dudaryk’ (Gorobets)
eginning of flowering > ‘Red Charm’

[oc)

1920-1939 | ‘Chocolate Soldier’ (Auten),
‘Flame’, ‘Mahogany’, ‘Cherry Red’
(Glasscock), ‘Topeka’ (Auten)
1940-1959 | ‘Alexander Woolcott', ‘Ellen ‘Bess Bockstoce” (Bockstoce, |‘Requiem’ ‘Prairie Moon’ (Fay)
Cowley’, ‘Legion of Honor’, W. S.), ‘Cytherea’, ‘Gillian’, (Saunders)
‘Lustrous’, ‘Postilion’, ‘Scarlet ‘Lovely Rose’, ‘Ludovica’,
Tanager’ (Saunders), Angelo ‘Rosy Cheek’, ‘Nadia’

Cobb’ (Freeborn), ‘Buckeye (Saunders), ‘Eventide’,

Belle’, ‘Walter Mains’ (Mains), | ‘Salmon Glow” (Glasscock),
‘Carol/, ‘Diana Parks’, ‘Henry ‘Goody’ (Freeborn), ‘Raspberry
Bockstoce’, ‘Howard R. Watkins” | Rose” (Auten), ‘Chalice Pink’
(Bockstoce, W. S.), ‘Chief (Saunders / Krekler)

Justice’, ‘Dandy Dan’, ‘Favorita’,
‘Eldorado’, ‘Robert W. Auten’
(Auten), ‘Helen Matthews’
(Saunders / Krekler)
1960-1979 | America’ (Rudolph), Aristocrat’ |‘Ann Berry Cousins’ (Cousins | ‘Colonel Owen
(Krekler), ‘Blaze” (Fay / Reath, |/ Klehm, R. G), ‘Coral Charm’, | Cousins’

D. L.), ‘Old Faithful’ (Glasscock / | ‘Coral Supreme” (Wissing), (Cousins / Klehm,
Falk) ‘Heavenly Pink’ (Smirnow), R. G.)

‘Salmon Dream’ (Reath, D. L.),
‘Hi Mabel’ (Bockstoce)
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(Hollingsworth), ‘Red Grace’
(Glasscock Klehm, R. G.), ‘The
Mackinac Grand’ (Reath, D. L.),
‘Christmas Velvet’ (Anderson,
R. F.), ‘Chervonyi Oksamyt’
(Gorobets, Tyran)

R.G.)

‘Pastelegance’ (Seidl), ‘Coral
Sunset’ (Wissing), ‘Coral™ n
Gold’, ‘Etched Salmon’
(Cousins / Klehm, R. G.),
‘Lorelei” (Hollingsworth),
‘Coral Magic’, ‘Pink Hawaiian
Coral’ (Klehm, R. G.), ‘Salmon
Chiffon” (Rudolph / Klehm,

Years of Groups of varieties by flower color

variety . .
registration Red Pink White Yellow
1980-1999 | ‘Command Performance’ ‘Carnation Bouquet’, ‘Greenland’ ‘Golden Wings'

(Pehrson / Seidl) | (Pehrson /

Hollingsworth)

2000-2019 | ‘Chaklunka’, ‘Chempion’,
‘Chornomor’, ‘Favoryt’,
‘Herkules’, ‘Koryfef’,
‘Madiarochka’, ‘Malynova Vatra’,
‘Dzvony Mykhailivskoho’,
‘Lehin Honorovyi’

(Gorobets)

‘Dreamtime’, ‘Pastelorama’
(Seidl / Bremer), “Joker’
(Bockstoce / Landis/ Allan
Rogers) ‘Lavender Baby’
(Warmerdam), ‘Pink Vanguard’
(Seidl / Hollingsworth),
‘Triphena Parkin” (Fawkner),
‘Roselette” s Baby” (Adelman),
‘Trokez’, ‘Kvasimodo’,

‘Sny Roksolany” (Gorobets)

‘Vanilla Schnapps’ | “Quitzin” (Fawkner)

(Seidl / Bremer)

Varieties whose parent forms were early flo-
wering species and their forms begin flowering
earlier. Thus, ‘Earlybird’, one of the first varie-
ties of Saunders, which blooms in the conditions
of the NBG as early as April 28 = 3 days, was
created on the basis of the hybridization of
P. woodwardi and P. tenuifolia. Another early
(May 5 += 4 days) Saunders variety ‘Seraphim’
was obtained by crossing P. lactiflora and
P. macrophylla. ‘Starlight’ — a hybrid of
P. lactiflora, P. officinalis, P. macrophylla,
P. daurica subsp. mlokosewitschii blooms on
May 12 = 3 days.

An early flowering period is also noted for
variety ‘Orlyonok’ (V. F. Fomicheva), which
blooms on May 12 = 4 days due to the pre-
sence of P. tenuifolia genes in its genotype.
On May 11 ‘Tiny Tim’ (Smirnov, 1975) begins
its flowering, which is due to the early flowe-
ring of P. tenuifolia ‘Rubra Plena’. Early
flowering ‘Novost Altaya’ variety (Z. I. Luch-
nik) is due to the crossing of P. lactiflora with
P. anomala.

Among the introduced cultivars, Autena
cultivars are among the first to bloom: ‘Early
Scout’ (15.05 = 5 days) was created on the
basis of P. lactiflora ‘Richard Carvel’ and
P. tenuifolia; ‘Favorita’ (16.05 + 4 days) is the
result of hybridization between P. lactiflora
and P. officinalis.

Varieties created in the NBG are marked by
early flowering periods. Among them, ‘Vesnia-
ne Defile’ and ‘Stozhary’ bloom on May 12 +
2 days, ‘Strily Amura’ — on May 13 = 3 days,

‘Filizhanka Koraliv’ — on May 14 = 2 days,
and ‘Blondyn’ — on May 16.

Among the late varieties, we should note
‘Colonel Owen Cousins’, ‘Coral'n Gold’, ‘Hen-
ry Bockstoce’, ‘Lorelei’, ‘Old Faithful’, ‘Herku-
les’, ‘Koryfei’, the beginning of flowering of
which falls on May 27—-31 and ‘Dzvony Mykhai-
livskoho’, ‘Lehin Honorovyi’ — on 09.06 = 2
days.

Conclusions

For more than 50 years of introduction
work with Herbaceous Hybrid Gp peonies, 133
varieties of world breeding were tested in the
NBG. The main number of varieties was in-
cluded in the collection in the first years of
the 21st century, which was due to the intro-
duction of new varieties of world breeding to
Ukraine and the need to test them in our con-
ditions.

Varieties created in the late XX — early XXI
century with bright yellow, pastel, pink-
cream, cream-pink flower color, proved to be
promising for cultivation in Ukraine. Com-
parative study of new varieties showed that
most of them are sterile. Fertile varieties
were: ‘Dreamtime’, ‘Greenland’, ‘Quitzin’,
‘Lavender Whisper’, ‘Lemon Chiffon’, ‘Paste-
legance’, ‘Pastelorama’, ‘Salmon Dream’,
‘Sunny Boy’, ‘Sunny Girl’, ¢ Sunny Day’, ‘The
Mackinac Grand’, ‘Vanilla Schnapps’, ‘Tri-
phena Parkin’, ‘Pink Vanguard’, ‘Lavender
Whisper’, which can be successfully used in
the hybridization process.
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Introduced wild species of herbaceous peo-
nies are the source of early flowering cultivars
created in the NBG: P. peregrina, P. wittman-
niana, and P. arietina. Peonies with double or
semi-double flowers can be obtained using
both the maternal component of P. officinalis
‘Rubra Plena’ with double flowers, and the
paternal of P. lactiflora varieties (‘President
Taft’, ‘La Pionce’, ‘Lord Kitchener’, ‘Adolphe
Rousse’, ‘M-lle Janne Riviere’) also with doub-
le flowers.

For ornamental horticulture, 165 varieties
of world and domestic breeding, combined
into four groups according to flower color and
two groups according to the beginning of
flowering are recommended, which makes it
possible to select varieties to expand the range
of decorative flower compositions.
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HayioHansHuli 6omariyHul cad imeni M. M. Tpuwka HAH Ykpainu, syn. Tumipszescoka, 1, m. Kuis, 01014, Ykpaina,

*e mail: Shcherbacova@ukr.net

MeTa. lpoaHanisyBaT NOXOMXEHHA COpPTIB MiBOHiN Her
baceous Hybrid Group konekuii HalioHanbHoro 60TaHiyHoOro
cagy imeHi M. M. lpuwka HauioHanbHoi akapgemii Hayk
Ykpaitu (HBC) Ta BM3HAYMTW NepcneKkTUBM iX 3aCTOCYBaHHSA
B CeNeKUilHiii poboTi Ta [EeKOpaTMBHOMY CafiBHMUTBI.
Metoau. 0G’'ekToM foCHimKeHb ClyryBanu pocAMHU COpTiB
niBOHii rpynu Tpas'aHucTi ribpuau (Herbaceous Hybrid Gp)
Konekuii niBoHi HBC. PocnuHn BUPOLLYIOTbCA HA COHAYHUX
BiAKPUTUX EKCNEPUMEHTANbHUX Ta eKCMNO3ULiAHUX LinfHKax
HEC. MopiBHANbHE BMBYEHHS COPTIB Ta QeHonoriyHi
CMOCTEPEXEHHA 33  POCAMHAMU  NPOBOAMUAM  MPOTArOM
2012-2022 pp. Pesynbratu. [lpoaHanizoBaHo copToBe
pi3HomaHiTTs niBoHiit Herbaceous Hybrid Gp konekuii HBC
33 NOXOAXEeHHAM. AHani3 nokasas, Wo 122 copT CTBOPEHO
cenekuioHepamu CWIA, 3 Akux y Konekuii Haibinbloo
KinbKicTio npeactaBneHa cenekuis CaHpepca. 38 coptis — ue
CopTu yKpaiHcbKoi cenekuii, ctBopeHi B HBC. AHanis ribpugis,
OTPUMAHMUX LWSAXOM BiffaNeHWX CxXpellyBaHb, A3B 3MOry
BUAINMTU KOMGiHaUil, AKki galoTb (epTunbHe NOTOMCTBO, i
CTBOPUTW NepCcneKTUBHI NoABiiHi Ta noTpiiHi ribpuau. Ons
[EeKOpaTMBHOIO CafliBHULTBA peKoMeHAoBaHo 165 coptis
CBiTOBO Ta BNAacHOi cenekuii, AKi 06'eaHanu y 4oTMpu rpynu
3a 3abapBNeHHsAM KBiTKW Ta y ABi Fpyny 3a NOYATKOM LBIiTiHHS.
PocnuHu paHHbOT rpyny po3noYMHatoTh LBITIHHA 40 22 TPABHA

(£ 4 pobwu). KeiTyBaHHsA Ni3HbOT rpynu copTiB nMpunagae Ha
noyatok LgiTiHHA copTy ‘Red Charm’ (22 TpaBHs + 4 go6u) Ta
nisHiwe. BucHoBKkU. Binbw sk 33 50 pokis iHTpOAyKUiliHOT
po6otu 3 nisoHiamu Herbaceous Hybrid Gp 8 HBEC 6yno
BunpobysaHo 133 copTu cBiTOBOT cenekLii. OCHOBHA KiNbKicTb
coptis Gyna 3anyyeHa [0 Konekuii B mepwi poku XXI cT.
MopiBHsANbHE BUBYEHHS HOBUX COPTiB NOKa3ao, Wo Ginblicts
i3 HUX € cTepunbHUMU. PepTunbHUMK BUABKUAKCA ‘Dreamtime’,
‘Greenland’, “Quitzin’, ‘Lavender Whisper’, ‘Lemon Chiffon’,‘Pas
telegance’, ‘Pastelorama’, ‘Salmon Dream’, ‘Sunny Boy’, ‘Sunny
Girl, ‘Sunny Day’, ‘The Mackinac Grand’, ‘Vanilla Schnapps’,
‘Triphena Parkin’, ‘Pink Vanguard’, ‘Lavender Whisper, ski
MOXYTb YCMilHO BMKOPUCTOBYBATUCA B ribpupau3aLliiiHoMy
npoueci. YcTaHOBNEHO, WO [PKEepPenoM paHHbOro LBiTiHHA
coptis, ctBopeHux B HBC, Gynu iHTpogmykoBaHi Aukopocni
BUAM TPaB'AHUCTUX NiBOHiN: P. peregrina, P. wittmanniana,
P. arietina. MNiBoHii 3 MaxpoBuMM abo HaniBMaxpoBHUMMU
KBiTKaMW MOXXHa OTPUMaTL, BUKOPUCTOBYIOUM K MAaTEPUHCHKUIA
KomnoHeHT P. officinalis ‘Rubra Plena’ 3 maxpoBumu KBiTKamy,
a Ak 6arbkiBcbkuit — coptu P. lactiflora (‘President Taft, ‘La
Pionce’, ‘Lord Kitchener, Adolphe Roussean’, ‘M lle Janne Ri
viere’) TaKoX 3 MaxpoBUMMU KBiTKaMu.

Knrouosi cnosa: mixsudosa 2ibpudusayis,; cxpeusysaHHs;
UBIMIHHS.

Haoitiwna / Received 01.07.2022
lozo0xeHo do dpyky / Accepted 23.07.2022

ISSN 2513-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2022, VoL. 18, No 2 89



CDBIONOTIE] POCAKE

YAK 577.1 https://doi.org/10.21498/2518 1017.18.2.2022.265176

OKUCHIOBaNbHi Ta aHTUOKCUAAHTHI NpoLecu
B POC/IMHAX NweHuLi 3a iH(iKyBaHHA cenTopio3om

0. 0. MonopueHkoBa'’, M. A. Jiuteunenko?, J. T. MiweHko?,
0. B. Puwakoea?, Jl. fl. beskposHa?, fl. C. ®anin?, M. C. TuxoHos?

ICenekyitiHo 2eHemuyHul iHcmumym — HauioHanbHUl yeHmp HACIHHE3HABCMBA MA COPMOBUBYEHHS,
Osidiononbcbka dopoea, 3, m. 00eca, 65036, YkpaiHa, “e mail: olgamolod @ukr.net

2Kuiscbkuli HayioHansHull yHisepcumem imeni Tapaca lesyerka, HHL «IHcmumym 6ionoz2ii ma meouyuHu»,
sy/1. Bonooumupceka, 64/13, m. Kuis, 01601, Ykpaina, e mail: Imishchenko@ukr.net

MeTa. Ha 0CHOBi BUBYEHHSA OKUCHIOBAIbHUX Ta @HTUOKMUCHIOBANbHUX NpoLeciB y pocnuHax nwenuui (Triticum aestivum L.) y
(ha3i KonociHHA 3a BpaxeHHs Septoria tritici Rob. BUsBMTU COpTOBi 0CO6NMBOCTI 3@ 3MiHOI PiBHA NEPOKCUAY BOAHIO, iHTEH
CMBHOCTi NEPEKNUCHOr0 OKUCHEHHS NinifiB, aKTUBHOCTi aHTUOKCUAAHTHUX €H3UMIB [18 po3pobieHHs GioxiMiyHMX MeToaiB
po6opy cTikux npotu xsopobu coptie. Metoam. MonboBMii, CNEKTPODOTOMETPUYHI METOAM BU3HAYEHHS GIOXIMiIYHMX No
Ka3HWKiB, NOPiBHAHHSA, y3aranbHeHHsA. CTaTUCTUYHUMIA aHani3 pe3ynbTaTiB AOCHiAXKEHb NPOBOAMIN 32 AONOMOrO Nporpamu
Libre Office Calc (GNU Lesser General Public Licensev3). Pesynbratu. BussneHi 3miHu BMicTy nepoKCUAY BOAHIO, MaJOHO
BOro fianbferify Ta akTUBHOCTi CyNnepoKCUAZMCMYTA3M, KaTanasu, NepoKCUAa3mn B pOCAUHAX NweHuliy $asi KoNoCiHHA 3a
iH(iKyBaHHA cenTopio30M. YCTaHOBNEHO HAasABHICTb 0COONMBOCTEN 3MiHU OKUCHIOBANbHUX Ta aHTUOKMUCHIOBANbHUX NpoOLieCiB
KNiTUH POCAWH NWeEHWL 33 iHpiKyBaHHA 30yaHMKAMKU CENTOPio3y 3aNeXHO Bif AOCHiAXKeHoro copTy nwenuui. MokasaHo,
WO peaKLis pPOCIWH Ha BpaXeHHs 36yAHMKAMKU cenTopio3y B CTilKilWmMX NpoTU XBOPOOM COPTiB MWEHMLi XapaKTepu3yBa
nacsa nigBuweHUMu abo He3MiHHMMU BIZHOCHO KOHTpPOJIKO BMiCTOM MaJiOHOBOrO Aia/fbAeriny Ta akTUBHOCTI NepoKCUAa3u.
BucHoBku. OTpuMaHi pe3ynbTaTi PO3WMPIOIOTh 3HAHHA NPO MeXaHi3MU NiATPMMAHHA OKMCHIOBAJbHOMO rOMeocTasy B poc
JIMH NWeHUL 33 iHdiKyBaHHA 36yAHMKaMKU cenTopio3y Ta JaloTb 3MOTY BUAINNTM GioXiMiuHi peakLii pocauH KynbTypu y Big
noBiab Ha iHdeKLUilo, AKi MOXYTb OYTU BUKOPUCTAHI Hafani ans po3pobieHHs GioximiyHux meTonis ineHTUdiKaUil cTilkux
npoTu XBOPoOM COpTiB.

Kntoyosi cnosa: nuieHuys; cenmopios; nepoKcud B0OHIO; NepeKUCHe OKUCHeHHS inidis ; aHMUOKCUOAHMHT eH3UMU; CMiliKicmeb.

Bctyn

Opuiero 3 momupeHnx B YKpaiHi XBopoO 1rire-
HHUIIL € cenTopios (Septoria tritici Rob.). Cemro-
Pio3 IPU3BOAUTD M0 3MEHIIIEHHSA aCUMIiJIAIiAHOI
IIOBEPXHi, IIepequyacHOT0 BCHUXAHHSA JHCTKIB i
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poCJIMH, 3HMKEHHSA BPOXKAIO0 3epHa i moripIieH-
HA MOro HOCIiBHMX Ta TE€XHOJOTIUHUX AKOCTeM.
VYTpatu Bpoxkaoo MOXKYTh craHoButu 40% [1].
BukopucranHa pisHMX (arpOTeXHIUHUX, CeJIeK-
IiAHUX, 610TEXHOJOTIYHNX) CIIOCO0iB IiABUIIIEH-
HA CTiMKOCTI POCIMH IIPOTHM XBOPOO € BKpail
BaKJIMBUM 3aBHaHHAM. OTHUM 3 HAHMOiIbII €KO-
HOMIUHO BHUTIJHMX Ta €eKOJIOTIiYHO O0e3IeuHmuXx
cIoco0iB TigBUINEHHS CTiMKOCTiI POCJIUH € BU-
KOpUCTaHHA Y BUPOOHUIITBI cTifikux copriB. He-
3BAKAIOUM Ha CKJIAJHICTL PO3B’SIBaHHA ITHOTO
3aBIAHHSA, NPAKTUYHO II0 KOXKHIH KYJBTypi €
CIIEKTP I'€HOTHIIiB, IO BiIPiBHAIOTHLCA 3a PiBHEM
crifikocti mpotm Tiei uym immoi xBopobu [2].
3HauHy JOIIOMOT'Y B IIPOIIECi CTBOPEHHS BUXi-
HOTO MaTepiajy AJsa J000py Ta CTBOPEHHS IIep-
CIEeKTHUBHMX I'eHOTUIIIB 3a CTiMKiCTIO IPOTH XBO-
pob MoXKe TTOKas3aTHu JOCTidyKeHHsA (isiosmoro-6io-
xiMiuHMX MexaHi8MiB ii (hopMyBaHHA, BUSABJIEH-
Ha OioximMiyHMX KpuUTEpiiB, AKi MOXYTL OyTH
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BUKOPUCTAaHiI B IpoIieci po3pobseHHA edeKTuB-
HUX METOHiB J000pYy CTifiKMX TEeHOTHUIIIB y ce-
aek1ii. BuaBusmu Gioximiuwmi KpuTepii, mocTii-
HO 3YeIlJIeHi 3i cTifiKicTIO IpoTH XBOPOOM, MOK-
Ha YHUKHYTH HeoOXiJHOCTi TecTyBaHHSA 3HAYHOL
KiJIBKOCTi POCIVH TPASUIiHHUMMN METOHaAMU —
JOCTaTHBO OI[IHUTU HASBHICTHL MapKepa MIIBU-
KuM OioxiMiuHMM TecTOM, i 3pOOMTH BHCHOBOK
IIOJI0 CTYHEHS CTiKOCTi POCIMHU.

3arajpHOI0 peakKIli€elo BiATYKY KHUBHUX oOpra-
HiBMiB, 30KpeMa i pOCJIMH, Ha [Iil0 HECIPUAT-
JUBUX UMHHUKIB HAaBKOJIMIITHBOT'O CEpPeOBUIITA
€ YTBOPEHHA Ta HAKOIMMWYEHHS aKTUBHUX (hopM
KucHio (ADPK). ADK, 3 ogaOro 60Ky, € BICOKO-
TOKCUYHUMHU CHOJYKaMHU, a 3 iHIIIOTO — PeryJis-
TopaMu MeTaboJiuHMX IIPOIIECiB Ta 3aXMCHUX
peakIriii y pocauHHi# KiaituHi [3, 4]. ¥V 1aHIO-
31 BiJIBPHOpPaJAMKAJBbHOTO OKHCHEHHA IEpPIINMU
’apasaioTbed ADPK — cynepokcumumii aHioH-pa-
muxan O, i curriaersa gopma kucuio 'O, Tigpo-
KcuabHm paaukas OH, nepoxkcun soguio H,O,
[5]- Boum maroTh mouyaToK HUSI iHIIUX pagu-
KaJIiB, iHII[iIOIOTH BiIbHOPAIUKAJIbHE IIEPEKIC-
He oKMcHeHHA JimigiB. Ogua 3 dopm ADPK, me-
peruc Boguio (H,0,), € npaMumM aHTUMIKPOOHUM
areHTOM Ta CHUTHAJBHOIO MOJIEKyJoo [6, T7].
Shetty et al. [8] ycramosiemno, 1o uepes 15 ai6
micas iHdiKyBaHHA POCHAWH IIeHUIi S. tritici
BigOyBajsioca sHauHe HarommueHHsa H,0, y me-
CYMiCHUX B3a€EMOJIiAX POCJAMHMU Ta IIaToreHa, 110
3birajocss 3 TPUOINHEHHAM PO3IOBCIOIKEHHSI
30ymHMKA i, TAKUM YMHOM, YKa3yBaJO Ha POJb
H,0, B akTMBHOMY 3aXWCTi POCIWH IIIEHUILI.
Mihailova et al. [9] BuBuasnu mesaki ¢isionoriuni
TNOKa3HMKM POCJUH IIIIEeHUIll Ha cTakil Ipopoc-
TaHHS 3a iHGiKyBaHHS 30yIHUKAMU CEITOPio3y
i BufABMIIM, IO 3MiHM BMICTy KiHIIEBOT'O IIPO-
IYKTY IIePEKMCHOTO OKWCHEHHS JIimifgiB (MaJio-
HOBOT'O JiaJbHerimy) Ta 3HAUEHHsS KBAHTOBOT'O
BUXOAY TpaHcuopTy eseKkTpoHiB PSII moixHa Bu-
KOPUCTOBYBaTU MAJIA CKPUHIHTY CTyIleHd CTiii-
KOCTi pisHUX TeHOTUIIiB mpoTu S. tritici.

Herokcuraria saiBoi Kinmbrocti APK #t miz-
TpUMaHHA OaJaHCYy MisK reHepalli€ro Ta yTHJIi-
sairie;o ADK BBakaeThca XapaKTepPHOIO PHCOI0
cTiikux nmpotu cTtpeciB pocaud [10, 11]. Iloka-
3aHO, IO B ITMX IIpollecax Oepe ydyacThb HU3KA
AHTUOKCUTAHTHUX €H3MMiB, 30KpeMa CyHepOK-
cCUIAMCMYTa3a, MepoKcHuIasa Ta Karajasa [12—
14]. BuasnaeHo, 1110 y CTiHKUX IIPOTH CEIITOPiO3Yy
copTiB mmmeHutti ingikyBauna S. tritici cympo-
BOPKYyBaJIOCA PAaHHIM i JIoOKaJIiB0OBaHUM HEKPO-
30M, i IIBUAKMM Ta iHTEHCHUBHUM IIiJBUIIEH-
HAM aKTHBHOCTI IEePOKCUIa3HU i CyIIEPOKCUIIIIC-
MyTasu. Y COPUNRHATINBUX COPTIB CUMITOMU
HEeKpoa3y, IIiABUIIeHHA aKTHUBHOCTI moJIiheHO-
JIOKCHUIa3u, CYIEePOKCUAANCMYTAa3M i KaTajaasu
3’aBidAnucd i3 sanismenHam [15].

Mema OdocnidxieHy — Ha OCHOBI BUBUEHHS
OKMCHIOBAJILHUX Ta aHTHOKMCHIOBAJBHUX IIPO-
meciB B pocamHax mimenuiti (7. aestivum) y dasi
KOJIOCiHHS 3a BpaskeHHdA S. tritici BUABUTHU COP-
TOBi 0COOJIMBOCTI 3a 3MiHOIO PiBHS HEPOKCUIY
BOJIHIO, IHTEHCHUBHOCTI IePEKNCHOT'0 OKMCHEeHHS
JimigiB, aKTMBHOCTI aHTMOKCHUIAHTHUX €H3U-
MiB /1 po3po0JieHHs 0ioXiMiuHMX MeTOHiB HO-
00py CTiHKMX IIPOTH XBOPOOU COPTiB.

Matepianu Ta MeToAMKa ROCNIAKEHD

Hocaimxenua mpoBomusm mporarom 2019—
2020 pp. #ma gocaimummx moaax Cesexiriiino-re-
HeTH4YHOrO iHCcTUTYTY — HamioHabHOro 1IeHTPY
HacimHesHaBcTBa Ta coproBuBueHHs (CI'T —
HITHC), posramoBauux y IliBmenHo-3aximHomy
creny Ykpainu (M. Ogeca). Marepiasom nas mo-
CJHiI»KeHb CJIIYT'yBaJM JUCTKU POCJUH IIIEeHUI1
m’akoi osumoi (7. aestivum) y ¢asi KojgociHHA
(BBCH 51-59) copriB cenexnii CI'l — HITHC,
aKi Oyaum BpaskeHi S. tritici. Ile coptu ‘Meiio-
misa’ (crifikicTs mpotu cemropiody — 7 Gauris),
‘Axcioma’ (7 0axiB), ‘“KypaBka’ (6—7 o6auiB),
‘Hua’ (5 6amiB). PiTomaTosoriuny OIiHKY OO-
pOCINX POCJAWH HPOBOAUIN Ha HIPUPOTHOMY
¢oui mommpenmx xBopoO (GopolrHMCTA poca,
JUCTKOBA Ta KOBTAa ip:Ka, CEIITOPio3) Ha eKcIe-
PUMEHTAJIbHNX AiIAHKAX posmipom 10 m2. [Iaa
BUSHAYEHHS CTIMKOCTi IPOTU CEITOPio3y Aomar-
KOBO CidAJyu fociigu Ha IITydYHOMY (hOoHiI B iH-
dekmitHOMY pPo3cagHUKY Bimminay QirTomarToo-
rii Ta erTomosorii. CTyniHb ypasKeHHs POCIUH
BUB3HAYAJIU B MEPIO MaKCHUMAaJbHOT'O PO3BUTKY
xBOpoOu 3a 9-0aJ10BOI0 iHTETrPOBAHOIO IITKAJIOIO
PEB [16]. s npoBenenua Gioximiunmx mocui-
mxeHb Opaau 10—20 pocauH 3 TiIAHKIN.

YmicT mepoxcuay BOAHIO Bu3HauUaJau hepoTio-
mianaTHuM Meromom [17]. Ilepoxcunm BomHIO 3
pO3TEPTOTO0 Ha XOJIONAiI POCAMHHOIO Marepiajy
eKcTparyBaamu 5%-10 TPUXJIOPOITOBOIO KICJIO-
roto. IIpo6u nmeuarpudyrysaau opu 8000 g mpo-
Tarom 10 xB 3a Temmeparypu He Buile 4 °C Ta
y CyIlepHaTaHTi BuU3HAYAJW KOHIIEHTPAIIilO
H,0, 3 Bukopucranuam cosi Mopa i Tiomianaty
aMOHiI0 3a CBITJIONIOTVIMHAHHAM 3a0apBJIEHOTO
Komiekcy 3a 480 am. fIK cTanmapTu BUKOpDUC-
TOBYBAJIM PO3UNHU HMEPOKCUAY BOTHIO.

VYmict mamonoBoro gmiambaerimy (MIIA) Bu-
3HAYaJM B3a peakiliero 3 2-riobapbiTypoBoro
kuciyororo (TBK) i omintoBanu 3a Bmicrom TBK-
aKTuBHUX npoxyKTiB [18]. HaBamkKy TKaHWH
(= 0,4 1) IUCTKIB IINTEHUIII TOMOTE€Hi3yBaIu B
0,1 M tpuc-HCI 6ydepi, pH 7,6 3 qomaBaHHAM
0,35 M NaCl, kiumesuii o6’€eM romMoreHary —
15 ma. o romorenary 124 nmomaBaaum 5 M
0,5%-ro posunny TBK y 20%-ii1 TXO. Cymim
HarpiBaJW Ha KUILIAYiN BomAHiN OaHi mpoTs-
rom 30 xB i GinprpyBasu. OUTUYHY TYCTUHY
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dinpTpaTy BHU3HaAYaJM 3a MOBXKUHU XBUJIIL
532 uM BigHOCHO Oy(epy 3 peareHToM, aJje 0e3
pocamuHoro Mmarepianmy. Konmenrtpaiito TBK-
aKTHUBHUX CIIOJYK PO3PaXOBYBAJIM 38 MOJISIPHOIO
exkcruHKIicro MIOA (¢ = 1,56 - 1075 M cm?).
VYumict TBK-akTUBHUX TPOAYKTIB BUpayKajau B
pM/mr 6inka.

AxtuHicTh nepokcugasu (K® 1.11.1.7) Bua-
Hauasm 3a meromnoMmM Pumsxa ta Ocbopna [19] 3
neaxkuMu Moxudikamiamu. HaBaskky pociamu-
Horo Marepiaay romorenisyBaau B 0,06 MK,
Na-dpocharaomy Oydepi Cepencena (pH 6,2).
Tomorenar nenTpudyrysaau 3a 7000 g opoTs-
rom 15 xB. HamocamoBy piguHy BHUKOPHUCTOBY-
BaJIX AJIS BUBHAUEHHA aKTUBHOCTI eH3UMY, CyO-
cTparaMu B peaKIliHiifl cywmimri Oysu rBasKo
i mepokcua BOIHIO.

AxrusHicts kKarasasu (K® 1.11.1.6) BusHa-
yaJam 3a MOAMU(MiKOBAHOIO METOINKOIO BU3HAUEH-
Hs eH3UMY B epuTpornuTax Kposi [20]. Karamasy
eKcTparyBaau 3 TKanmH pocamH 0,2 M Tpuc-
HCI 6ydepom pH 7,0 3a 4 °C mporarom 60 xB
mpu cuiBBigHOIeHHI Maca : 06’em 1 : 4. I'omo-
rerar neuatpudyrysaau (6000 g, 20 xB), BUKO-
pucTOByIOUM CYNEpPHATAHT [JsI BU3HAUYEHHSA
depMeHTAaTUBHOI aKTUBHOCTI. IK cyb6cTpaT 6ys1o
Buxopuctano 0,75% H,O,. AkTuBHiCTb Karana-
3Y BUPAKAaJIN B OMUHUIISAX BUMIipIOBaHHS OIITUY-
Hoi ryctuHu pu 410 HM Ha Mr 6iTKa/XB.

AXKTUBHICTH ITUTO30JBbHOI CYIEPOKCUAIUCMY-
tasu (KP 1.15.1.1) BusHaUa1, BUKOPUCTOBYIO-
YK METOJM, B OCHOBi IKOro OyJja 3JaTHIiCTL €H3H-
MYy KOHKYpPYBaTH 3 HITPOTeTpas3oJiieM CUHIM 3a
CYHEePOKCUIHI aHiOHU, AKi yTBOPIOIOTHCA BHAC-
aigor aepo6uoi B3aemoxnii HAJIIH i denasuame-
Tocyabdary. OOTUUYHY T'yCTHHY BU3HAUAJIW 3a
540 =M™ [21].

VYumicr 6iKa B eKCcTpaKTaxX BU3HAYAJIU METO-
mom Jloypi [22].

Hocaimm mpoBoauamca y 3—5H-KpaTHill mOB-
TopHOCTSAX. CTaTUCTUYHUN aHAaJi3 pPe3yJbTaTiB
IOCTiI»KeHb ITPOBOIMJIN 3a JOIIOMOTOIO ITporpa-
mu Libre Office Calc (GNU Lesser General
Public Licensev3).

Pe3ynbTatu gocnigKeHb

Binmomo, 1110 pereniiia pocanHHUMEI KJIITHHA-
Mu OiomosiMepiB esicuTOpiB maToreHa iHAYKYeE
B iHdikoBaHMX TKaHMHAaX TocHojapd TIeHepa-
niro H,0, [28]. Ilepiroro TaHKOI B IaTOreH-iH-
IYKOBAaHOMY OKMCHIOBAJHHOMY CIaJaxXxy € akK-
TUBAaIlisgd TOB’A3aHOI 3 KJIITMHHOI MeMOpPaHOIO
HAJI®H-okcugasm Ta reHepalis CyHIepOKCHU.I-
HOT'O pajJuKaJy, AKMI 3a y4acTiO CYIEepOKCH]-
nucmyTasu nepersoproerbea y H O, [24]. Busas-
JIeHO, IIT0 BUCOKUY PiBeHb reHeparrii HZOZ, AKUN
CIIOCTEPITaeThCA y CTIMKUX POCJIMHAX, CIIPUAE
raJbMyBaHHIO aKTUBHOT'O POCTY ¥ POSBUTKY

IaToTeHiB, a HU3bKUM, HABIAKHU, iHiIlitoe iXHE
3pocraHHda [25].

Y pesysabTaTi IpoBeleHUX AOCJHiIKeHDb IOKa-
3aHO, IO 3a BPa’sKeHHA CEIITOPio30M Y JIUCTKAX
POCJIMH MIIEHWIII BCiX IOCIHiIMKEeHUX COPTiB,
crocTepirajocda JOCTOBipHe 3pOCTaHHA piBHA
nepokcuay BomuHio (puc. 1). Haibinpim 3naune
spocranua pisaa H,0, 6ys0 BUABIEHO B COPTY
‘Menomia’. AmHajioriuHa peakIlid 3a 3MiHOIO
Bmicty H,0O, cniocTepiranach y pocanHax IIIe-
HUIi 3a iHpiKyBaHHSA BipycoM cMyracToi Mo3a-
iku mmenuni (BCMII) [13] Ta 30ygaukamu Qy-
3apiosy [26].
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Puc. 1. YMicT nepoKcuay BOAHIO B pOC/IMHAX NIWEHWLi,
ypaxkeHux S. tritici, y pa3i KonociHHA

E KoHTponb

ADK iHimiroTs BiTbHOpaAUKaJIbLHE ITIEPEKUC-
He okmcHenHuA Jgimigis (IIOJI). IIpogyxru I1OJI
MOXKYTh OYyTH OJHOYACHO «iHIWKATOpPaMM» Ta
MIEPBUHHUMH <«MeIiaTopaMu» CTpecy sSK 0co0-
JIUBOT'O CTaHY KJIITUHU, AKUNA MOXKe IPU3BECTU
o MigBUINeHHS ii cTifiKocTi mo 6io- Ta abioTmu-
HUX CTpecoBUX YMHHUKIB [27]. OgHUM 3 OCHOB-
HuX Kinnesux npoaykTiB IIOJI e MIIA — Bucoko-
aKTHUBHA rigpodisbHa CHoJyKa, III0 Mae HeBe-
JIUKY MOJIEKYJISIPHY Macy, sIKa B HOPMi IIPHUCYT-
HS B TKAHWHAX Y HUBBKUX KOHIIEHTPAITidX.
IIpoBeneHi HaMM [OOCJIIMMKEHHS MHOKAa3aJiy, IO
spocranHa piBHa MIA B indixoBaHuUX pociu-
Hax Oysa BigsHaueHa y copriB ‘Mesogis’ Ta ‘Ak-
cioma’, aki Oysm BuUsHAUeHi SAK CTiHKi mpoTu
xBopob6. B ypaskeHMX cemTopio3oM pocimHAX
copry ‘Husa’ piBerpr MIIA mocTOBipHO 3HMIKY-
BaBCA BiTHOCHO 3[TOPOBUX POCJUH, & B POCJIHH
copry ‘‘KypaBrka’ Bmict MIIA wmaii:xe He Bin-
pisHaBcsa Big xoHTposio (puc. 2). MokHa mpu-
OYCTUTH, IO 3MiHM BMIiCTy MaJIOHOBOT'O HiaJib-
Jeriny MOKHa BUKOPHUCTOBYBATHU IJIsI XapaKTe-
PUCTUKHU CTYIIEHA CTiAKOCTi mpotu S. tritici y
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PiBHMX T'eHOTHUIIIB IIIEeHUIi. AHAJOTiYHi BUCHOB-
Ku Oysu oTpuMaHi y gociimxenHax [9].

4
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'Huga' Kypaska' 'Akcioma’

Coptn
O IndikoBani S. tritici

Puc. 2. Ymict manoHoBoro gianbaeriay B pocinmHax
nweHunui, ypaxenux S. tritici, y hasi konocinua

'Menopis'

B KoHTponb

BusnauenHAa aKTHMBHOCTI CyHepPOKCUIAUCMY-
Tasy — KJIYOBOTO €H3UMY AHTHOKCHUIAHTHOL
CUCTEMU KJITMHHU, AKUU KaTajli3ye IIepeTBO-
PEeHHA CYNepOKCUIY Ha MePOKCU] BOAHIO i MO-
JEeKYJISAPHUN KNCEHb, aJI0 3MOT'y BUABUTHU MOT'0
aKTHUBAIIiI0 Y BCiX HOCIiI)KEeHMX COPTiB 3a Bpa-
JKeHHSA cemTopiodoM, Kpim copty ‘Kypaska’, y
SIKOTO 3MiHA aKTHMBHOCTI eH3MMYy Oyja He3Hau-
Hoto (puc. 3). OTpuMaHi HaMu Pe3yJabTATH IIijI-
TBEPKYIOTH JiTeparypHi maui [15, 28], i mo-
Kas3ylTh, IO CYIEePOKCHUAAMCMYyTasa Bimirpae
BUPIIIaJbHY POJb V 3HUKEHHI OKUCHIOBAJIBHO-
T'0 CTPECy B POCJIMHAX 3a BPa*KeHH IIaTOT€HOM.

IIle ogHMM i3 aHTHUOKCHUAAHTHUX €H3UMIB €
KaTaJjasda. Posib IIbOI'0 €H3UMY TOJIATAaE B 3aXUC-
Ti KJITUH Bifi IepeKuCcy BOJIHIO, IIIO0 YTBOPUBCS
oig yac MeTab0i3My, Ta B 3a0e3meUeHHi pOCarH
KucHeM. BisbIiia yacTuHa KaTaJiasu JIOKaJIisoBa-
Ha B IepOKCcHcOMax Ta muTortasmi [29].

BuBuenHsa aKTHMBHOCTI KaTaJjasu JaJI0 3MOTY
BCTAHOBUTH, IIT0 B JINCTKAX-POCINH cOpTiB ‘Me-
Jgonpia’ ta ‘Husa’ BigOyBaJiocs 3HUKEHHSA aKTUB-
HOCTi Karamasu, a y copriB ‘Akcioma’ Ta ‘iKy-
paBka’ — aKTHUBAI[isg I[LOT'O €H3UMY 3a iHQiKy-
BaHHS UM matoreHoM (puc. 4). PisHoxapaxTep-
Hi 3MiHM aKTHMBHOCTI KaTaJjiasu 3a il maToresa,
Ma0yThb, TOB’A3aHi 3 BiAMiHHOCTAMU Yy IITBUIKOC-
Ti IIpOIleciB YTBOPEHHA aKTUBHUX (OPM KUCHIO
i @yHKI[ioOHyBaHHI aHTMOKCUJAHTHUX CUCTEM Y
pociuHHIN KJiTMHI 3a iHQiIKyBaHHA pPOCJIUH
30yTHNKAMM CEeITOpPiody B PiBHUX COPTiB MIIIe-
gHumi. IligBuienuii piBeHb aKTUBHOCTI KaTaJia-
3u B pocauH copTiB ‘Akcioma’ ta ‘‘KypaBka’
MOXKe OyTHM OOyMOBJIEHMI He TiJTbKH UMHHUKA-
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Puc. 3. AKTUBHiICTb CynepoKCUAAUCMYTA3MN B POCJIMHAX
nwexunyi, ypaxenux S. tritici, y hasi konocinusa

MU POCJIMHU, ajie i rpuda, 110 3abesneuye OIITH-
MabHUE DiBEHB H,0, nna pocty #I POSBUTKY
(dirommarorena B pocamaHVX TKaHmHax [30, 31].
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Puc. 4. AKTUBHICTb KaTanasu B POC/IMHAX NiLeHULi,
ypaxeHux S. tritici, y pasi konociHHA

BaxguBum ensumom, 110 6epe y4acThb y pery-
aanii smicty H, O, € mepokcuzpasa. Engorenna
mepoKcugasa pocauH 3 Buropuctanuam H,O,
3IaTHA OKMWCHIOBATH (PEHOJBbHI CIOJNYKH, III0
HOB’SAI3aHO 3i 3MIITHEHHAM KJIITMHHUX CTiHOK
yHacaimok sgirmigikarii [32].

Hammmmuy gocirimkeHHAMY BCTaHOBJIEHO, IITO
3a iH(iKyBaHHSA CENTOPiO30M AKTHBHICTH IIe-
POKcHIasu IIiABUIIYBaJacA IPOTH KOHTPOJIO B
JUCTKAaX POCJNH copTy ‘AKcioMma’ Ta 3sHMMKyBa-
aacsa y copriB ‘Husa’ ta ‘“KypaBra’. B indiko-
BaHHUX CEITOPio30M pocamHaX copTy ‘Menomis’
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AKTUBHICTh NEePOKCUIA3W MNPAKTUYHO HE 3Mi-
HIOBaJiacAd MOPiBHAHO 3i 3JJ0POBUMU POCANHAMU
(puc. 5). AkTuBaIisg mepokcumasu y OiJabII pe-
sucteHTHOro A0 BCMII copry Oysia Bigmiuena
HaMu 3a BuBueHHA BIIuBy BCMII ma pocaunu
[13]. BusBienuit xapakTep 3MiHM aKTHBHOCTL
MepoKcuaas3y 3a iHpiKyBaHHS POCIUH 30yIHU-
Kamu cemnropiosy Ta BCMII cBiguath mpo poJb
IIOTO eH3UMY y (OpMYyBaHHI 3aXMCHUX MeXa-
HiBMiB IIIeHUIII OpoTu (QiTomaToreHiB pisHOi
eTioJiorii.

80
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Puc. 5. AKTUBHiCTb NePOKCUAA3N B POCIMHAX NIIEHUL,
ypaxkeHux S. tritici, y pa3i KonociHHa

Orxe, MOKHA TPUITYCTUTH, III0 BaYKJINBY POJIb
Yy B3a€EMOBiJHOCHHAX POCJHWH IIICHUIL Ta S. tri-
tici BigirparoTh OKMCHIOBAaJIBHI ITPOIECH, 30Kpe-
ma HaxkonmuenHsa H,O, ta MIIA. 3naune migsu-
menna Bmicty H,0, Ta MIIA sa indikysBanus
CEIITOPio30M MOJKe iHAYKYyBaTU B POCJIMHAX Kac-
KaJ 3aXVCHUX PeaKIii, a ix Hu3bKa KOHIIEHTPa-
I[ifd CIPUATH PO3BUTKY maroreHa [8, 9]. Boxmo-
uac TpuBasie HaxkonwueHnHa H,0, Ta MIIA Tok-
CUYHe AK JJid IaToreHa, Tak i ayia pocanau. g
peryjoBaHHA IHTEHCHMBHOCTI OKMCHIOBAJBHUX
IIPOIIECiB POCTMHU Ta T'prubM BUKOPUCTOBYIOTH
MexXaHisMU JeTOKCUKAIIil, OB’ sI3aHi 3 iHaYyKITiero
€H3MIB aHTHOKCHIAHTHOI CHUCTEMH, SK-OT CY-
MepPOKCUAANCMYyTasa, KaTajasa, IepoKcugasa.
Hammmvmu gociimxeHHAMY BUSBJIEHO, ITI0 CYyIIEP-
OKCHAIVCMYTas3a B POCJMHAX IIIIEHUIIl BiasHa-
Ya€ThCA BICOKOIO UYyT/IMBICTIO OO0 30yTHUKIB Cell-
TOPiO3Y, III0 BUPAKAETHCA B MiIBUINIEHIN aKTUB-
HOCTi IIbOT'O €H3MMY B YCiX JOCJIiIYKEeHUX COPTiB,
He3aJIe’KHO BiJl PiBHS CTiAKOCTi IIPOTHU IIaTOreHa.
XapaKTep aKTHBHOCTI ImepoKcuasy B iH(iKoBa-
HUX 30yTHUKAMU CEITOPio3y POCIMHAX MIINEHU-
IIi cBiguaTh PO POJIb IlepoKcuaasu y hopMyBaH-
Hi cTifikocTi mpotu naroreHa. HociimkeHHsS aK-

THUBHOCTI KaTajaasu, AKa MOKe OyTU POCIMHHOTO
Ta IpubHOTO IOXOAKEHHS, YKa3ylTh Ha POJIb
IIBOTO €H3WMY B PEryJIOBaHHI HAKOIUYEHHS
H,O, B inQikoBaHMX poCIMHAX.

BucHoBKHU

IIpoBeneni mociimKeHHs MOKasaJd, IO Bpa-
KeHHS POCJUWH MImeHuNi S. tritici BUKJINKAE
TaKl 3SMiHM OKMCHIOBAJHHUX Ta AaHTUOKCUIAHT-
HUX IIPOIECIiB POCJIMHHOI KJIITHHU, SK HAKOIIU-
YeHHSA IIePOKCULY BOIHIO, 3MiHM B iHTeHCcu(iKa-
il mIpoIeciB IIEPEeKNCHOr0 OKMCHEHHS JIIIigiB,
AKTUBHOCTI MesIKNX aHTUOKCUAAHTHUX €H3MMiB
(cymmepoxkcuaaucMyTasu, Karajasu, IIepoKCcHuIa-
3u). OTpuMaHi pes3yabTaTH CBimuaTh IPO HaAB-
HIiCTL 0COOJIMBOCTEH 3MiHM OKHCHIOBAJLHUX Ta
AHTUOKVCHIOBAJBbHUX IIPOIIECIiB KJIITUH POCJIUH
IIIIIeHUIT] 3a iHpiKyBaHHA 30yITHUKAMU CEIITOPi-
03y 3aJIe’KHO BiJl JOCJIiIMKEHOr0 COPTY IIIIEeHUII].
Ilokazano, IO peaKIlisd POCJMH Ha BpasKeHHSA
30yIHUKAMM CENTOpPiody B CTIiHKIiIMUX TpoTHU
xBOpoO6 copris mmenuili (‘Mesogisa’, ‘Axcioma’)
xXapaKTepusyBaJacsd IiaBuineHuMu abo He3MiH-
HUMMU BiTHOCHO KOHTPOJIIO BMiCTOM MaJIOHOBOT'O
miagpaerily Ta aKTHBHOCTI Iepokcumasu. Ilo-
OAJbBIIl OOCTiAKeHHS B IILOMY HANOPSIMi MO-
JKYTH IIPUBECTHU 0 PO3YyMiHHSA MeXaHi3MiB Imij-
TpUMaHHA OKMCHIOBaAJIBHOT'O I'OMEOCTas3y B poc-
JuH 3a iHdikyBaHHA cenrTopiosom. lle macTs
3MOTy BUABUTH OioximMiuHi peakIrii pocamua
MOIIEeHUIIi ¥ BigOoBiah Ha iH(pEKIIiio, IKi MOKYTH
OyTH BUKOPHCTAHI HamaJi anad imeHTudikairii
CTiHKMX IPOTU XBOPOOM COPTiB.
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Purpose. Based on the study of oxidative and antioxi
dant processes in wheat plants (7riticum aestivum L.) in the
earing phase at the infection by Septoria tritici Rob., iden
tify the varietal features of changes in the level of hydrogen
peroxide, the intensity of lipid peroxidation and the activi
ty of antioxidant enzymes for development of biochemical
methods for selection of disease resistant plants. Methods.
Field, spectrophotometric methods of biochemical charac
teristic determination, comparison, generalization. Sta
tistical analysis of research results was carried out using
the program Libre Office Calc (GNU Lesser General Public
Licensev3). Results. Changes in the content of hydrogen
peroxide, malondialdehyde and the activity of catalase, su
peroxide dismutase, peroxidase in wheat plants infected by
S. tritici at the earing phase were determined. The presence

of varietal features of changes in the oxidative and anti
oxidant processes of wheat plant cells upon S. tritici infec
tion were detected. It was shown that plant response to
S. tritici damage in more disease resistant wheat varieties
were characterized by increased or unchanged relative to
the control the content of malondialdehyde and peroxidase
activity. Conclusions. The obtained results will expand the
knowledge about the mechanisms of maintaining ROS ho
meostasis in wheat plants infected by S. tritici and allow to
identify biochemical reactions of wheat plants in response
to infection, which can be used in the future for the de
velopment of biochemical methods for identification of
disease resistant varieties.

Keywords: wheat; Septoria tritici Rob.; ROS homeostasis;
resistance; antioxidant enzymes.
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EpeKTUBHiICTD BUKOPUCTAHHA

NWEHUYHO XUTHix TpaHcnokauin (MKT) 1AL/1RS
i 1BL/1RS y ceneKuii nweHuyi m’akoi 03umoi

M. A. JlutBuHeHko'",€. A. Tony6?, T. M. XoMmeHK0?

ICenekyitiHo 2eHemuyHul iHcmumym — HayioHaneHull YeHmp HACiHHE3Hascmea ma copmosusyeHHs HAAH Ykpaitu,
Osidiononbcbka dopoea, 3, m. 00eca, 65036, YkpaiHa, “e mail: dr_litvin@ukr.net
2YkpaiHcekul iTHCmumym exkcnepmu3u copmis pociuH, sya. lenepana Pooumyesa, 15, m. Kuis, 03041, Ykpaina

MeTa. BusHaueHHsa reHeTuyHux edektis MKT 1AL.1RS i 1BL.1RS Ha BpoxaiiHicTb, e1eMeHTV NPOAYKTUBHOCTI POC/IMH Ta
MOKA3HWUKM AKOCTi peKOMOIHAHTHUX NiHiiA, YCTAHOBNEHHSA eeKTUBHOCTI BUKOPUCTAHHS KOXHOT 3 MIKT pna cTBOpeHHs focKo
HaNilWKx 33 UMMM 03HAKAMM COPTIB NIWEHMLT M'AKOT 03MMOT B yMOBaX I'PYHTOBO MOBITPAHMX NOCYX Y CTENOBi 30Hi YkpaiHu Ta
po3po6eHHSA cenekLiHMX 3aX0fiBiB 3MEHIIEHH: HeraTuBHUX edeKTiB TpaHCAOKaLi# 415 OTPUMAHHSA reHOTUNIB 3 BUCOKUMM
NOKa3HWKaMMW AKOCTi 3epHa LiHHOT i cunbHOT nweHuyi. MeToau. MonboBi ekcnepuMeHTH, BHYTPiIHBOBMAOBA Fibpuau3ais,
OLiHIOBAHHS CeneKLiinHoro Matepiany B NOJbOBUX yMOBAX, METOAM 1a00OPAaTOPHOrO BU3HAYEHHS MOKA3HMKIB X1i00NeKapcbKux
AKOCTEl 3epHa, enekTpodopes 3anacHux 6inkis, cTaTucTuyHi. Pesynbratu. Y nocywnusux ymosax MisaHsa YkpaiHn Ha Benu
KOMY eKcrepuMMeHTanbHOMY MaTepiani cenekuinHoro npouecy BussieHo no3utusHuit Bnams MIKT 1AL.1RS Ha BpoxaiiHicTb
PEKOMOIHAHTHUX TiHi/ Ta OCHOBHi e1eMEHTU NPOJYKTUBHOCTI POC/UH, WO NPOABAAETLCA HA HOHI OAHOYACHOTO MO3UTUBHOTO
edeKTy i€l TpaHCNOKaLii Ha nocyxo i XapocTiikicTb. BukopuctanHs B cenekuii nwenuui NMXKT 1BL.1RS y ubomy perioHi
€ MEHL! NepcnekTUBHUM 3aX0[0M. YCTAHOBNEHO, O BBEAEHHS WAAXOM ribpuan3sauii B micLueBuil reHohoHA nweHuLi m'aKoi
03MMOT MWeHUYHO XUTHIX TpaHcnokauin 1AL.1RS ta 1BL.1RS 3MiHl0o€ NoKa3HMKM AKOCTI 3epHa. 3oKpema, BMicT 6inka, 3a
3BMYAil, MAE TEHAEHLIO [0 NiLBULEHHSA, NPU LbOMY BiH CYTTEBilE 3pOCTaE 3aBfsaku TpaHcnokauii 1BL.1RS. MokasaHo, wo
4acToTa OTPUMAHHA PEKOMOIHAHTHUMX NiHiiA, AKI NOEQHYIOTL BUCOKY BPOXANHICTb Ta MatoTb [00pi xniboneKkapcbKi BAacTUBOCTI
HE HUXKYe LiHHMUX i CUNbHUX MIWEHNLb, BOCUTb HU3bKA (1,7-6,1%). OfHaK, nepeBary 3a LM NOKa3HUKOM MaioTb iHTPOTpecus
Hi ninii 3 MXKT 1AL.1RS. BukopucToByloun koMOiHyBaHHA B npoueci ribpuamnsauii MIKT 3 anensimu 3 BUCOKUM NO3UTUBHUM
BMNAMBOM Ha XNiGONeKapcbKi BNACTUBOCTI, @ TAKOX CTBOPIOIOYM reTepOreHHicTb y cknagi reHotunis 3 MXKT i 6e3 Hux, MOXxHa
CNpsIMOBaHO 3MeHwWYyBaTK HeratueHMiA BNAKB MKT Ha AKiCTb 3epHa NWeH WL M'AKOT 03MMOT i CTBOPIOBATK COPTU 3 NapaMeTpa
MU SKOCTI LiHHWUX 1 CUNbHUX NiweHulb. BUCHOBKKU. OTpuMaHi pe3ynbTati fatTb NifcTaBy CTBEPAXKYBATY, WO BUKOPUCTAHHS
MXKT 1AL.1RS € nepcneKTMBHMM HaNpPAMOM NOAANbLIONO CENEKLiHHOrO HapoLWyBaHH:A FreHeTUYHOTO NOTEHLiaNy BPOXKaMHOCTI
COpTiB NWeHMLi M'aKoT 03uMoi B nocywnusux ymosax MiBaHa Ykpainu. Y pe3ynbtati NOBHOMO LMKNY CeNeKUiitHOro npouecy
Ha matepiani 3 MXKT 1AL.1RS, cTBopeHa cepis copTiB nweHuyi m'akoi o3umoi — MutHuus ogecbka’, ‘OktaBa opgecbka’, ‘Jlira
opecbka’, ‘flyma ogecbka’, ‘Bepcis ogecbka’, ski 3a6e3nedyoTh NigBULLEHHA BPOXaKHOCTI HAa 10—15% NopiBHAHO 31 cTaHaap
TaMu Ta 3aHeceHi Jo [lepxaBHuUX peecTpiB copTiB pocauH Ykpainu ta Mongosu.

Kntouosi cnosa: nweHuys maxa o3uma; peKoMOTHaHMHI NiHTT; Xx1160NeKapCbKa AKICMb; YPOXKaliHicms, efeMeHmu npooyK
musHocmi; adanmusHi 8Jiacmusocmi.

Tpae ceJIeKIlisd, 1o BizoOpaskeHo B OaraTbhox Imryo-

Bctyn gikamiax [4-6]. B ycix BimomMux mporpamax ce-

IImmennna 3aiimae Barome Miclie y 3€pHOBOMY
b6amanci Ykpaiuu [1]. OcHOBHY POJb B yIOCKOHA-
JIEHHI KYJBTYPH O3MMOI M’AKOI MIITIeHMII Bifi-
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JIEKITil 03uMoi M’AKOI IIeHuIli B YKpaiui Ta 3a
KOP/JIOHOM ITepen0auacThCsl PO3B’A3aHHA IepeIy-
ciM TaKMX OCHOBHUX 3aJadY, SIK ITiIBUIIEHHS Te-
HETHYHOTO IOTEeHI[iaJly IPOAYKTUBHOCTI COPTIB i
MIOJIITIITIEHHA 1X ITOKAaBHUKIB AKOCTi 3epHa [7].

Y Bigmimi cesexirii i HaciHHMITBA HITEHUIL
Cenexmiiino-remernyHoro i"Hcruryty — Hario-
HaJILHOTO IIEHTPY HacCiHHE3HABCTBA i COPTOBUB-
yeana (CI'l — HITHC), moumnatoum 3 1972 p.,
BemeThcA Oararopiunmii mocJin «IcTopis coprto-
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Breeding and seed production

3MiH». 3aBAAKU IILOMY CTAJIO BiZIOMO, III0 B IIPO-
meci cesnekIril KyapTypu Ha IliBgHi YKpainu, of-
HOYACHO 3i 3HAYHUM POCTOM IPOAYKTHBHOCTI (i3
3—4 mo 10—12 T/ra) Ta 30epesKeHHAM, a00 HAaBITH
OigBUINEHHAM CTiMKOCTi m0o pisHmx 6io- i abio-
TAYHUX YUHHUKIB, JOCATHYTO TaKOXK CYTTEBE
TIOJIIIITIEHHST XJIIOOMEeKapChKUX BJIACTHBOCTEM
[8]. Bucoxmit piBeHb T€HETHUYHOI'O IIOTEHITiay
CYYaCHHX COPTIiB YCKJIQAHIOE MOXKJIMBOCTi IIO-
JAJIBITIOTO CEeJIEKIIITHOrO BAOCKOHAJIEHHSA KYJIb-
TYypH I TTOTPEeOYe IOITYyKY HOBUX MOXKJIMBOCTEM.
Taxi MoKJIMBOCTI HaZAIOTh 3aJIyUYeHHs B MicIie-
BUli TeHO(OH/] HOBOI I'eHETUYHOI I1JIa3MM Ta PO3-
poOJIeHHSA MEeTOAIiB CIIPAMOBAHOTO 30iJIbIIIEHHS
TeHeTUYHOI'0 Pi3HOMAHITTSA, igeHTH(iKAaIIil Ta 10-
O0opy Oakammx reHotumiB. [locuTh IikaBuUM Ha-
OPAMOM V CeJIEKILi]l € CTBOPeHHSA I BUKOPUCTAHHSA
inTporpecuBHoro Mmarepiamy [9, 10]. 3oxpema,
BUKOPHUCTAHHA B CeJIEKIIMHMUX IIporpaMax IIIie-
HUIII M’STKOI 03MMOI IIIEHNYHO-KUTHIX TPaHCJIO-
kamii (IIGKT) 1AL/1RS i 1BL/1RS e mpukaagom
YCIIIITHOTO BUKOPUCTAHHSA YYsKOPiAHOT'O PECYPCY
I IoJTiminenHs Kyabprypu [11, 12].

Tpancaorkarii — mikaBui Marepiaa oasa ce-
JEKI[iOHePiB, OCKiJIbKM IXHA IPUCYTHICTH Y Te-
HOTWUIIL IINEHUI[I Ma€ IMIO3UTUBHUYA IreHeTUYHUHN
BILIMB Ha I[iHHiI rocmomapchbki I OGiosoriuxi
O03HAKHU Ta BJIACTUBOCTI (IPOAYKTUBHICTD, CTiii-
KicTh mo 6io- Ta abioTnyHMX ynHHEWKIB) [13—16].
HeratuBHuM MOMEHTOM € TOM (haKT, IO ¥ CBO-
emy regoruii IIJKT mictaTe amens Sec-1, axuit
KOHTPOJIIOE CUHTEe3 JKUTHiX OiJIKiB cekaJsiHiB 3
HeraTUBHUM BILJIMBOM Ha pEOJIOTIUHI BJacTu-
BoCTi Ticta i xJriGomekapchKi BiiacTmBOCTi 60-
porrHa B nmreHwuti [13]. Edextu ITHKT sraunOrO
Mipoio MOAUGDIKYIOThCA AK NeHEeTUUYHUMU YMH-
HUKaMHN 3aJy4YeHuX J0 Triopmamsaiii 0aTbKiB-
CbKUX ()OPM, TaK i KOHKPETHUMH XapaKTepuc-
TUKaMKU YMOB BHPOIIlyBaHHsA pocauu [17, 18].
CeseKIifiny I[iHHICTH Ta MOPiBHAHHSA HIITEHNY-
HO-3kUTHiX TpaHcyoraniii 1AL/1RS, 1BL/1RS
y 3B’A3KY i3 BIIJIMBOM Ha aJaIlITHUBHI BJIACTHUBOC-
Ti eJIEMEHTU IIPOAYKTHUBHOCTI Ta SAKIiCTh 3epHA B
OOCYIILJIMBUX YMOBaX CTEIOBOI 30HU YKpaiHm
Maiixke He JocaimsKyBaju. Tomy memoio doc.i-
0JiceHb CTaJI0 BUBHAUEHHA TeHEeTUUHUX e(EKTiB
IIKT 1AL.1RS i 1BL.1RS Ha Bpo:KaiiHicTb,
eJIeMeHTH! ITPOAYKTUBHOCTI POCJNH Ta TOKA3HU-
KU AKOCTi peKOMOiHAHTHUX JIiHill, yCTaHOBJICH-
HA e(peKTHUBHOCTI BHUKOPUCTAHHS KOMKHOI 3
IIGKT nns cTBOpeHHS OOCKOHAJIIIMX 34 ITMIK
O3HaKaMM COPTiB IIIEHUIi M’AKOI 03MMOi B
YMOBaX I'DYHTOBO-IIOBITPAHUX IIOCYX Y CTEIO-
Bill 3omi Ykpainm Ta pos3poObJeHHSA CceJIeKITiii-
HUX 3aXO0JliB 3MEHIIIeHHS HeraTUBHUX e(eKTiB
TPAHCJOKAIIIN AJId OTPUMAHHS I'€HOTHIIIB 3 BU-
COKMMH IIOKa3HMKaAMM SKOCTiI 3epHa IiHHOI i
CUJILHOI HIMTeHM!ITi.

Matepianu Ta MeToAMKa ROCNIAKEHD

Hociig:xeHHA TPOBOAMUIIN V MeXKaX BUKOHAH-
HA HaAYKOBOI IIporpaMu BiAAijy ceJsieKiii i Ha-
cimaunTBa nmreuunili CeaeKIliiHO-TeHEeTUYHOTO
imcTutyTy — HamiomaJibHOro IeHTPY HaCiHHE-
suaBcTBa Ta coproBuBueHHda (CI'I — HITHC) 3i
CTBOPEHHS COPTiB HIIEHUIII M AKOI 03MMOi YHi-
BepcasibHOro THUNY. IlOoJBOBI eKcHepruMeHTU
3AiJiCHIOBAJIM Ha MOJAX IHCTUTYTY B Iiepiof
2010-2020 pp. 3i MIOpiYHUM PO3MIiIIEHHAM ITiC-
JIs TIOTIepeTHUKA YOPHUH Hap i3 3a0e3meueHHAM
OIITUMAaJBbHOI'O arpooHy AJid IIPOBeJAeHHA ce-
JeKIifiHoI poOoTH.

MereopoJioriusi yMoBU BIIPOJIOBYK POKiB IIPO-
BeJIeHHS JOCJIIIMKeHDb A0 Pi3HUJINCSI MidK CO-
0010, III0 BPAXOBYBAJIOCH IIiJ] Uac aHAJI3y eKc-
MEPUMEHTAJLHUX AAaHUX. 30KpeMa, IIPUBeIeHi
B CTaTTi OCHOBHi eKcIepMMeHTaJbHi JaHi I1010
BUBYEHHS F'eHETUYHOTO MaTepiajay B KOHTPOJb-
HOMY PO3CAJHUKY, COPTOBUIIPOOYBAHHSIX IIPU-
xonATbesa Ha mepiox 2017-2020 pp., AKi 3ara-
JoM OyJu TUIIOBUMHU MAJIS CTEIIOBOI 30HW — IIO-
cymauBuMu. llonpu Te, 110 3a BereTamiiHuu
nepiox 2016/2017 pp. Bumajio Jjuiie 81,2 MM
omaaiB (3a HOpMu — 227 MM), IOTOTHI YMOBU
PaHHBOBECHAHOTO IEepiofy OyJau CIPUATIUBU-
MU JJA POCTY I PO3BUTKY POCJIHH. YIIPOJIOBXK
dopmyBaHHA 1 HAJIWBY 3epHa YTPUMYBaJjach
cyxa I JKapKa IIorofla 3 BUCOKMMU TeMIIepaTy-
paMu IMOBITpA Ta CyXOBiAMM, IO IIPUBEJIO IO
«3amaJjy» 3epHa.

Bereramnitinuit mepiox 2017/2018 p. O6yB 3a-
rajjoM HOOCYUIJIMBUM, i3 CyMapHOIO KiJbKiCTIO
omanaiB 84,6 MM Ta rigporepmMivHuM KoediieH-
tom (I'TK) B mexxkax 0,1-0,3. Bomgmouac y mixk-
¢dazHUil Iepiox NIBITIiHHA i MOBHE AOCTHUTAHHS
BUIIAJAJU KOPOTKOYACHI HOHIi, AKi cuopuaan
¢opMyBaHHIO BiJHOCHO IIOBHOIIIHHOI'O 3€pHA.

ITocyxa B mepenmociBamit mepiox 2018 p. me
IaBaJjia 3MOT'Ml CBOEUYACHO OTPUMATHU CXOOHU, aJie
HaJaJIi JoCTaTHLO BOJIOTa i Telljia 3MMa CIIPHUSI-
JU 1X OTPUMAHHIO Ta PO3BUTKY POCJIUH 0
¢dasu KymieHHsS. BoJjoruii BeCHAHUUN mepiof
2019 p. smMiHMBCS Ha Iepiof MOBITPSAHO-TPYHTO-
BOi mocyxmu, Aka 30iJbIryBajsacs M0 KiHIA Be-
reTarfii 03mMMOI IIMEeHUIIi, 1[0 CHPUYNHNJIO «3a-
maJi» 3epHa.

Y pesysibTaTi mONEpeaHbLOr0 BUBUEHHA KOJIEK-
mittmoro marepiaay (2012-2014 pp.) 3a cxeMoro
MaJIOr0 KOHKYPCHOT'O BUIIPOOYBaHHA (3ajiKoBa
IinsHKA cyiabHoro mociBy 10 m? y TpurpaTHii
TIOBTOPHOCTI) OyJiu BUIiJIeHI 3pasku, sIKi, BiAIIO-
BimHO 10 JiTeparypHuX manux [12, 16, 18], €
HOCiAMM  MIIEHWYHO-KUTHIX  TpaHCJOKaIii
(ILKT) 1AL.1IRS, 1BL.1RS. JlinmuMy 3 HUX 3a
BPOKAMHICTIO Ta KOMILJIEKCOM iHIITMX Oiojoriu-
HUX 1 IOCIOIapChKO-I[IHHUX O3HAK BUABUJINCD
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Cenekyis ma HaciHHUUMBO

nBa micieBux coptu — ‘Kuaruna Oswra’ i ‘Ilen-
picThb omechbKa’, AKi OyJsiu CTBOPEHI y BiAmiIi cesek-
il i gacimaunTea mmenurni CI'T — HITHC ympo-
mo:xx 2001-2010 pp. O6maBa copTu OyJau BH-
KOPUCTAaHi B riOpuaM3aIlii 3a TOMKPOCHOIO CXEMOIO
3 HAaWJIiOIIIMY MiCIIEBUMU COPTaMM, aJie BiIMiH-
HUMU 3a TOKA3HUKAaM SKOCTi 3epHA Ta eJIEeKTPO-
GopeTHUHNM CHEeKTPaMM 3alacHUX OiJIKiB.
Cemexiiiina po6ora 3 ri6pugHUM MaTepiaiom
F -F, spivicHoBasach 3a TPaAUILiITHOI CXEMOIO
CeJIEKIIiTHOTO TpoIlecy: OOBEeAEeHHS iHAMBiIy-
aJIbHUX MO0OPiB Ha IITYyYHOMY iH(MeEKIiiHOMY
Gboni mo piBua F, (2017 p.) KOHTpOJBHUI PO3-
cagauk KP (minsamka cyIiJibHOTO mOCiBYy, 3aJTi-
KoBa Iomia — 5 m? 6e3 HMOBTOPEHb i3 yacTum
posMmimmenHam crannapris), F (2018 p.) momepex-
He coproBunpobyBamusa — IICB (minsaxa cy-
migbHoro mociBy 10 m? y TpuKpaTHi# IIOBTOp-
Hocti), F, (2019 p.) — KOHKypCHE COPTOBUIIPOOY-
Banua — KCB (ginsaxa cymiabuoro mocisy 20 m?
Y YOTUPUKPATHIN ITOBTOPHOCTI). Yci mOJIbOBi H0-
CJIiIMKeHHsI BUKOHYBAaJIM Yy Bigmisi cenekii i Ha-
cimaunTsa mmenutri CI'T — HITHC 3a 3aramabHO-
OPUAHATIMY METOOTUKAMU B CEJIEKIIINHOMY IIPO-
1eci. ¥ KOHTPOJBHOMY PO3CaJHUKY Ta COPTOBU-
MPOOYBaHHAX 3aJIiKM i cIOCTepeyKeHHs IIPOBee-
HO 3a METOAWKOIO AEPsKaBHOTO COPTOBUIIPOOY-
BauHda [19]. Kpim 115010, ¥ cOpTOBUIPOOYBaHHAX
IpoaHaJIi30BaHO AMHAMIKY (OpMyBaHHA IIPO-
IYKTHUBHOrO crebiaocToro Ha 1 mM? y TpuKpaTHii
TIOBTOPHOCTi B Tpu cTpoku: 1 — (haza 3akiHueHHA
BecuaHoro kyirmeHHs (BBCH 29); 2 — wuepes
15 nmi6 micia 3aBepIilleHHsS BECHAHOTO KYIIEHHS
(BBCH 31); 3 — ¢asa usirimaa (BBCH 61). 3a
KpUTepPifi mocyxo- ¥ KapoCTiiKOCTi BUKOpUCTA-
HO BeJIMUMHU ejgiMinarii (BizMupanusa) crebesa y
IIpoIIeci Bererarrii, a TaK0K IMOBHOI[IHHICTE c(POp-

MOBAHOT'O 3€pHA 3a TAKWMM IIOKAa3HUKAMU, AK
BUIIOBHEHICTH 3epHa (0KoMmipHO), maca 1000 ze-
peH Ta HaTypHa Maca 3epHa [20].

InenTudikaiio pexomMOiHaHTHUX JIiHIN 3a
nHasaBHicTiO B reHoruni IIZKT posnounnannm 3 F,
KOHTPOJIBHOTO PO3CATHUKA METOAOM eJeKTPO-
dopesy riaguHy B IIOJiaKpUIaMifHOMY TIeJi
[20]. IIi mocuimkeHHA BUKOHYBAJIM YaCTKOBO
(112 nimi#z, 9,2%) y Bigmiai reHeTUYHUX OCHOB
cemerkiii CI'l — HITHC (O. 1. Pubanka), permira
1093 minii (90,8%) — B IHcTUTYTI 3aXUCTy poOC-
arna HAAH (H. A. Kosy6, 1. O. Cosinos) [18].
Marepiasl KOHKYPCHUX COPTOBUIIPOOYBaHBb IIe-
PeBipeHoO 3a HaABHICTIO TPAHCJOKAIIi#l i iX cra-
uy 3a gomomoroio [[THK-maprepis (IHK-anamia
iz amenb-cmenmudiunumu npaiimepamu Gli-1 Ta
Glu-3) y Bigmisi saraapHOl i MOIEKYISAPHOL Te-
meruku CI'T — HITHC [21].

IToxasHMKY SKOCTi 3epHA Y PeKOMOiHAHTHUX
JiHIZ BU3HAUYAJMW Yy Bimiji reHeTUYHUX OCHOB
cemernii CI'l — HIOHC, M. I. Ilapdeutnes,
JI. C. JIndenko) Ha MaTepiaji KOHTPOJHHOT'O PO3-
cagHuKa Metonom cemuMenTarii SDS-30, y Kou-
KYPCHUX COPTOBUIPOOYBAHHAX 34 CXE€MOIO IIOB-
HOT'O TeXHOJIOTiuyHOro aHamuizy [22].

MaremaTtuuny o0poOKy (mucmepcifinmii Ta
KOpeJIAIiMHUN aHajis3, Koe@ilieHT e(peKTus-
HOCTi ceJIeKIIii, TreHeTHMUYHHU au@epeHIia
Ta TeHeTUYHEe 3PYIIIEeHHA) Pe3yJabTaTiB AOCJif-
JKeHb 3IiHMCHIOBAJIM 3 BUKOPMCTAHHAM METOIUK
3a B. O. Hocuexosum [23], II. ®. Porunbrum
[24] Ta Ha TepcoOHAJILHOMY KOMII'IOTEPi 3a JAO0TMO-
moroio nporpamu Microsoft Excel 2007.

Pe3ynbratn gocnigxeHn

EdpexkTn mImeHMYHO-KUTHIX TPaHCJIOKAIIii
Ha TOCIOJAPCBhKO-IIiHHI O3HAKW IJOCJIiIKyBa-

Tabnuys 1
VYpoxaiHicTb peKoM6iHaHTHUX NiHil 33 rpynamu HasBHoOCTi / BigcyTHocTi MXKT 1AL.1RS, 1BL.1RS

KoHTponbHuit poscagHuk (KP) 2017 ﬂonepegHincgg;ozEz)Mlnspo6yBaHHﬂ KOHKprHe(Egg;ogBomlngpwyBaHHﬂ

pyna mikii =g o niHiK, | CepepHs, 1/ra BuueHo niHii, Cepepns, 7/ra BuueHo niiii, Cepeans, 7/ra

wT. X+xm wT. X+m wT. X+m

KoHTponb 1 280 7,25+ 0,15 28 8,02 + 0,94 6 7,05+1,79
AT AL 1RS 11 7,44 0,96 15 8,28 + 1,07 3 7,37 £ 2,02
DT 1AL.1RS 199 7,89 + 0,24 23 8,53 + 0,88 7 7,58 £1,57
MAT IAL.1RS 148 7,76 £0,38 15 836 + 1,14 9 7,63 +1,94
KoHTtposnb 2 195 7,05+0,36 36 8,26 +0,77 8 7,13 £2,05
(E'EK»T 1BL.1RS 159 6,83 + 0,54 14 7,94 +1,08 5 7,06 +2,11
DT 1BL.1R5 289 7,25 £ 0,22 43 837+ 0,85 9 730£1,95
(r('i*f)T 1BL.1RS 299 6,84 + 0,31 11 7,89 + 1,09 5 6,95 + 2,24

MpuMiTKa. «—» — TPAHCNIOKALif BiACYTHA; «+» — FETEPOTEHHICTb; «+» — TPAHCIOKALLiA MPUCYTHS.
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Breeding and seed production

JUCh HAa PeKOMOiHAHTHUWX JiHiAX, AKi Oyau
posaiseHi 3a MOXOMKEeHHAM i3 KoMOiHaIiii 3
yuacTio noHopiB IIJKT ma rpymnu: 1 — «+» Tpamc-
JIOKAIlid HasgBHA B TOMO3UTOTHOMY CTaHi; 2 —
«*» TpaHCJOKAIliA HasgBHA B IeTEPO3UTOTHOMY
craHi; 3 — «—» TpaHCJIOKAIlisl BiACcyTHs. 3a Ta-
KOI0 MEeTOAMKOIO IIPOBEJEeHO aHaJli3 yposKaii-
HOCTi JiHiA y mpomeci cejekIii B JaHKax
KOHTPOJBHOTO PO3CATHMKA i cOpTOBUIPOOY-
BaHb (Tabi. 1).

3a gammx Tabauii 1 BumamBae, 110 PeKOMOi-
HaHTHI giHii, y remorumni axux IIJKT 1AL.1RS
0yJa B TOMOSUTOTHOMY CTaHi, BUPiIBHAIOTHCA
OiIBUINEHUM CepeHIM piBHeM yposkaiiHOCTi 3
TeHIeHI[I€I0 3POCTaHHs IIepeBar y IIPOIleci ce-
JeKIil Haja JIiHiAMK KOHTPOJIIO IIEPIIIOro Bapi-
auty — Bix 4,2 no 8,2%. Ha piBHi KOHTPOJIBHO-
ro po3cajHMKa JiHil 3 TpaHCJOKAIli€l0 B reTe-
POBUTOTHOMY CTaHi IIOKasaJju HaWBUILY BPO-
sKamHicTh (7,89 T/ra) 3 mepeBaroio JiHiN KOHT-
pouro Ne 1 ma 8,8%, aje B mpoiieci ceekIrii (Bif
IICB mo KCB) BimOysoch 3HUKEHHS IIUX Hepe-
Bar o 6,3-7,5%. YpaxoByrouu Te, 110 3a cepe/-

HBOIO BpOKaMHICTIO JiHiI 3 MUX Ke KoMOiHaIimi
He MaJId CYTTEBUX IlepeBar Haj JIiHiAMU KOHT-
pouro Ne 1, MosKHA CTBEPIKYBaTH, IO I TPAHC-
JIOKAIlid IPOABJIsie e)eKT ITO3UTUBHOTO BILJIUBY
Ha BPOKaMHICTB.

PexombinanTHi JiHil, B AKMX Y TeHOTHUIII 3HA-
xoguiaack IIGKT 1BL.1RS y romosuroraomy cra-
Hi, Ha Bcix eramax cejekiifinoro nporecy (KII,
IICB, KCB) mokasaJju CyTTEBO HUKUUK ITOKA3-
HUK yposkaliHOCTi I He MaJIu IlepeBar HaJ JiHi-
AMY KOHTPOoJII0 Ne 2, 1110, 3MaBaJjioch 011, MOKHA
iHTepupeTyBaTy AK IIPOSB HETATUBHOTO e(heKTy
miei TpaHcaokarii ma BposkalimicTb. OmHAK TOM
dakr, 110 JiHii 3 MuX Ke KoMOiHaIiit 6e3 TpaHc-
gokarrii 1BL.1RS Tako:X neMOHCTPYIOTH HUMKUY
BPOKAMHICTh HMOPIBHSHO 3 JIIHIIMH KOHTPOJIIO
Ne 2 i me MalOTL CYyTTEBUX BigMiHHOCTEH Bif
cecTpUHCHKUX JiHi 3 mieto ITVKT, cBigunTs, 110
SHIKEHHS BPOKANHOCTI MOB’sg3aHe He JINIIE 3
MOXKJIMBUMEU edeKTaMu TpaHcjaokaliit. ocuri-
IKeHHA e(eKTHUBHOCTI J0OOPYy 3a BPOKAMHICTIO
Ha Pi3SHUX eTamax ceJIeKIIil Jae 3MOT'y BiAIIoBic-
TH Ha IIe TUTaHHa (Ta0a. 2).

Tabauus 2

EdekTuBHicTb f060pY 3a BpoXKaitHicTIo Ha piBHi KOHTponbHoOro po3capHuka (KP) Ta coproBunpo6yBaHb (CB) niHiit
F.—F_, 3rpynoBaHnx 3a npuHUMNOM HasaBHoCTi (+) uu BigcyTHocTi (=) MKT 1AL/1RS, 1BL/1RS (2017-2018 pp.)

KoHTponsHui poscaghii (KP) MonepeaHe cczlp_)choBs)mnpo6yBaHHﬂ KoHkypcHe ccEE)(TcoBB)Mﬂpo6ysaHHﬂ
[yna nii BusueHo | BigibpaHo BusueHo | BigibpaHo BusueHo | Bigi6paHo

niwii, wr. | ninid, n/% |5 77 RT3 i e, | ninit, /% |5 7| RT3 iin e, | niwiv, g | /13| R/
Kowrpons1 | 280 | 34/152 | 43 | 22 | 28 | 8/286 | 34 | 23 | 6 | 4/667 | 17 | 0,27
AT AL/IRS | 499 | 177153 | 69 | 41 | 15 | 4/311 | 58 | 35 | 3 | 3/1000 | 08 | 0,05
Ef‘ff AL/IRS | 199 | 28/141 | 89 | 44 | 23 | 9/391 | 7.6 | 46 | 7 5/714 | 23 | 138
WATIAIRS| 148 | 18/122 | 77 | 54 | 15 | 10/667 | 61 | 43 8/889 | 34 | 238
Kowrpons2 | 195 | 47/241 | 55 | 28 | 36 | 19/528 | 38 | 27 | 8 | 6/750 | 14 | 098
TWATIBLIRS| 459 177107 | 42 | 25| 14 | 7/500 | 26 | 13 | 5 | 3/600 | 07 | 049
KT IBLIRS | 589 | 49/17,0 | 64 | 32 | 43 | 24/558 | 31 | 16 | 9 5/556 | 05 | 0,30
i BUIRS| 509 | 12/52 | 58 | 41 | 11 | 7/636 | 18 | 13 | 5 3/600 | 02 | 0,14

Npumitka. S — reHeTUYHUI AnMdepeHLian; R — reHeTUYHE 3pyLLUEHHS.

OrpuMaHi pes3yabTaTHU MiATBEPIKYIOTDH, IO
IJIAd POCJIMHHOTO MaTepiajy 3 TpaHCJOKaIlil
1AL.1RS y romo3uroTHomy, reTeposuroTHOMY
a00 reTeporeHHOMY CTaHi e(heKTUBHICTHL JOOOPY
3a BpOsKaiHICTIO 3arajoM € CyTTEBO BUIIIOIO TO-
PiBHAHO i3 CECTPUHCBKUMMU JIiHiAMY KOHTPOJIb-
Horo BapiaHTy (6e3 IIVKT 1AL.1RS).

g marepiaay, B akomy Oyio izenTudikona-
o ITJKT 1BL.1RS, moxasHuKM e(peKTHBHOCTL
I000pPY BUSIBUJINCH JOCUTHh HU3bKUMU IIOPiBHIHO
3 KoHTpoJsieM. HaiicyTTeBile cesekiiiiai mokas-
HUKY e(eKTUBHOCTI H000OPYy BHUIKYIOTHCS Y Ba-
pianTi Jqimiit 3 rereposuroraum cranom IIGKT, a
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TaKoYX Y BCiX BapiaHTaX iHTPOrpecuBHUX JIiHIN
3 KOKHHUM eTaloM CeJIeKIIii Ta 3aJIe;KHO BiJl piB-
Hs mocynInBocTi pory. Ile oueBuamo moB’a3aHo,
3 OTHOTO OOKY, 3 I'OMO3MIOTAIli€l0 MaTepiany, a
3 1HIIOrO — 3 IIPOABOM IIEBHOTO HETATHMBHOI'O
BriuBy TpaHcaokarii 1BL.1RS ma crifikicTs re-
HOTHUITIB 0 IOCYXH1, OCOOJIMBO Ha eTami dopmy-
BaHHA 3epHa. Ile ocobamBicTh mmiaTBEpAUIIACH
HajaJi Ha pesyJabTaTaxX BUIiJEeHHS Ta IlepelaH-
Hs COPTiB Ha JAepsKaBHE COPTOBUITPOOYBaHHSI.
OTrpumaHi pe3yJbTaTH CHiBHANAIOTH 3 JiTepa-
TYPHUMM JaHWUMM MI0A0 BILJIUBY IIIIIEHUYHO-
JKUTHIX TPaHCJIOKAI[ill HAa aJallTUBHI BJaCTUBOC-
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Ti mimenwnIri m’aKoi osumoi [17]. Oxguak, indopma-
I1ii, 3a paXyHOK AKHX caMe eJeMeHTiB CTPYKTY-
pu Bpo:kato BimOyBaerbesa BiuB IIJKT ma Bpo-
JKalfHiCTh Yepes BJIIACTUBOCTI CTiMKOCTi 1o 6io- Ta
abioTMUYHMX YNHHUKIB, y JiTeparypi HeMae, ToMy
Ile TUTAHHA ToTpebye KOHKpeTrusalii. Amxe 1o-
CJiIKEeHHSA TAaKOTO POAY B MOCYIILIMBUX YMOBaX
IliBgaa Ykpainu B3araJi BigcyTHi. s nporo Ha

pPeKoMOiHaHTHUX JNiHiAX F, KOHKypcHOro copro-
BUIIPOOYBAHHS, AKi € 3aBepITaJILHUIM €TAIIOM JI0-
0opy 3a BpPOKAWHICTIO B KOKHOMY BapiaHTi HO-
CJIiAKEeHDb 3a IPUHIIUIIOM HasABHOCTI / BiJicyTHOC-
i IIVKT i ix crany, Gys0 mpoaHasidoBaHO eJie-
MEHTH IIPOAYKTUBHOCTI HA BUOipIi pocyuH 3 1 m2
y TPUKpaTHi#i IIOBTOpHOCTi. PesyabTaTu IIHOTO
aHaJIi3y HaBemeHO B TAOJMIIL 3.

Tabnuys 3

EnemeHTH NpoAyKTMBHOCTI poc/uH y peKkomGinanTHux niwiii F, Bupinenmx 3a spoxaiinicrio i3 ri6pupis
pi3Hux BapiaHTiB 3a HaaBHicTio B reHoTuni MXKT Ta ix craHy (paHi coproBunpo6yBanHa 2019 p.)

Kinbkictb n BN lonosHui Konoc M % [0 Macu M
T s BuBueHO |NpoAyKTMBHUX po,u,yK' a Kinbkictb aca 3epeH 3 aca Hatypa
pyna nixin . KYLWMCTICTD, X, Maca 3epHa | 3epHas3 1000
NiHiR, Wr. cteben 3epeH X, poCANHU 3epHa, r/n
Ha 1 M2x. W cteben/pocn. i 3 KONOCY X, T | POCIMHM, T o oo o ocea| 3EPER/T
KoHTponb 1 4 613 2,3 54 1,25 2,41 48,1 38,4 771
MAT IAL.1RS 705 28 56 124 | 245 49,4 389 | 776
WATIALIRS | 5 849 38 61 145 2,95 50,8 436 | 784
(ET)()T 1ALIRS 8 795 34 66 1,53 3,18 51,9 43,1 788
KoHTtponb 2 6 629 2,8 59 1,36 2,73 51,1 40,8 772
ATIBLIRS | 5 729 21 58 137 2,59 47,1 387 | 765
(Ti()T 1BL.IRS 5 834 35 68 1,23 2,25 45,3 36,8 747
ATIBLIRS | 809 2,7 63 1,04 1,88 44,7 38 | 732
HCP s 18 0,6 4 0,11 0,21 0,7 0,6 14

Y mporeci ceneriiii Ha piBHI KOHTPOJBHOIO
poscamumKka JiHii O0ys0 izeHTH(GiKOBaHO Ha Ha-
apuicty IIWKT za OGioximiunmmMm Maprepamu
(rokycamMu zamacHuUX 0inKiB). A BiKe Ha pPiBHI
copToBUIIPOOYBaHb 1A iH(popMalisa Oyaa mepe-
BipeHa 3 [IOTIOMOI'0I0 MOJIEKYJIAPHUX MapKepiB,
110 AAaJI0 3MOT'y 3rpymnyBaTH JIiHiI 3a cTaHOM
TpaHCJOKAIlil B reHOTHIi (TOMO- UM TeTepOo3u-
TOTHUH CTaH). 30KpeMa, BapiaHTu JiHiit 3 rere-
POBUTOTHUM CTAHOM TPaHCJOKauii B F, Habynu
reTeporeHHOI0 CTaHy PiSHOAKICHMX T'eHOTHUIIIB
3 PiBHUM CIIiBBiHOIIIEHHAM B3a HaABHICTIO /
BigcyTHicTio IIJKT B KoKHilT i3 HUX.

IIpoTe KOKHa 3 TeTepOreHHUX JIiHil Bidyasb-
HO OyJia OTHOPiHOIO 3a MOP(HOMETPUUHNMU IIa-
pameTrpamu, IT1I0 MPUHHATI K 0a30Bi B cucTeMi
imeHTH(iKaIlil cCOpTy B Jep:KaBHOMY COPTOBU-
mpobyBauHi (BOC-TecT).

3 maHuX, HaBeJeHUX y Tabauili 3, BUMIJINBAE,
1110 cepefiHill piBeHb TPOAYKTUBHOI KYIIUCTOCTL
B Jaimii 3 IIJKT 1AL.1RS, AK y roMOreHHOMY,
TaK i reTeporeHHOMY CTaHi, Mae CyTTEeBi Iepe-
Baru. Kpim Toro, mi sinii ¢dopmytoTs mriiibmi-
IMUA cTe0JOCTiNE MOPiBHAHO 3 JIiHIAMU KOHT-
POJBHOTO BapiaHTy Ta 3 OSHOMMEHHUX KOMOi-
Hamiit 6es3 IIJKT. Ha mimiax 3 IIGKT 1AL.1RS
MIPOABJIAETHCA TAKOXK HEBEJIUWKE IEPEBUIIEHHA
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3a KiJIbKiCTIO 3epeH Ta 11oro Macoio 3 TOJJOBHOT'O
KoJIoca, a TaKOoXKX 3a BiJ[ICOTKOM Macu 3epHa 3
6oxoBUX cTebes 10 Macu 3epHa 3 pocauHu. lle
CBiIUMTH TIPO GiJIBIITY OMHOPIAHICTE KOJOCCA 3a
MIPOAYKTHUBHICTIO Ha oxHil pocauni. Haibiabm
nepekoHauBi mami mosuTuBHOTO BuauBy IIGKT
1AL.1RS cmocrepirarorbcsi 3a MOKa3HUKaAMU
macu 1000 sepen Ta HATYpHOI MacHu 3epHa. 3a-
rajoM aHaJi3 pel3yJbTaTiB BUBUEHHA e(eKTiB
IIZKT 1AL.1RS Ha eneMeHTH IPOAYKTHUBHOCTIL
TaK Y4 iHaKIIle CBiAUUTH IIPO IlepeBaru reHOTH-
IIiB i3 ITi€I0 TPaHCJ/IOKAIIi€l0 3a KOXKHOIO 3 O3HAK,
10 IOB’A3aHO K i3 NPAMUM IIO3SUTHUBHUM
BrimBoM IIVKT 1AL.1RS Ha o3HaKM IpomyK-
THUBHOCTi, TaK 1 omocepeakoBaHo. BoHa mae Bu-
MY PiBeHb peaJridalrii reHeTHYHOrO IIOTEeHIlia-
JIy IIUX O3HAK Yy MOCYIIIUBUX yMOBaX.

VY nimi#i 3 IIKT 1BL.1RS y romoreHHOMY 4u
TeTEePOreHHOMY CTaHi TaKOK IIPOABIIAETHCA
OiIBUINIEHHA 3araJjbHOl 1 MPOAYKTUBHOL KY-
HIMCTOCTi POCJMH IOPiBHAHO 3 JiHiAMMN KOHT-
POJIBHOT'O BapiaHTY Ta 3 TUX JKe KoMOiHaIi, aje
6e3 TpaHcaokarii. Kpim Toro, Ha imTporpecus-
HUX JIiHifAX CIoCcTepiraeThcs 30iMbIITeHHA Kijb-
KOCTi 3epeH y T'OJIOBHOMY KOJIOCi 3a SHUIKEHHSA
ioro Mmacu. AJie HaBiTh IPU IILOMY, BiJHOIIIEHHS
Macu 3epHa 3 OOKOBOTO KOJOca IO MacH Bcieil
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pocamuu, Ha Bigminy Bim remoruniB 3 IIVKT
1AL.1RS, cyrreBo Hm:kue. Ile cBimumTs mpo
O0inbIII BUpaKeHY pPi3HOAKICHICTH 3a IPOAYK-
THUBHICTIO KOJIOCCSA Pi3HOIO IIOPAIKY B JiHiN 3
IIGKT 1BL.1RS. Ilpomec eximimarii creben y
aiuift 3 IIVKT 1BL.1RS y 6yab-akoMy cTaHi Bia-
OyBaBcA iHTEHCHUBHIiIlle HA paHHIX eTamax Bec-
HAHOI Bererailrii, i mo ¢asm HBiTIiHHA mocsAraB
piBusa 21,6—28,6%. 3uauni BigminHOCTI JIimii 3
IIZGKT 1BL.1RS cmocrepiraloTbcsa 3a Macoro
1000 zepeH Ta HOTO HATYPHOIO MACOI0. ¥ IIBOMY
pasi HemMae JOCTaTHBO IIiJicTaB I'OBOPUTU IIPO
npavmuii HeraruBuuii BuauB IIWKT Ha mi osHa-
KU, aJi’Ke Y CEeCTPUHCHLKUX JiHi#l 6e3 TpaHCJO-
KaIrii crmocrepiraerbeca nomibHUM XapakTep MiH-
auBocTi. BogHouac icToTHiNIe 3SHM)KEHHSA MacH
1000 zepeH Ta iX HaTypHOI Macu uepes HEIIO-
BHOI[IHHUU HaJIMB 1 IYIJiCTh 3epHa y JiHil 3
IIGKT 1BL.1RS cBiguuThs 1mpo HeEraTUBHUHA
BILJIMB IIi€l TpaHCJIOKAIlil Ha IIOCYyXO- M Kapo-
CTiliKicTh pocauH y nepion popMyBaHHA 3€pHA,
110 IPUBOAUTH IO HOro 3amaJy.

Ort:xe, epext Tpamciokalrii 1BL.1RS saBHO mmpo-
ABJIAETHCS B IIIABUINEHHI KYIIMCTOCTI POCJIMH,
03EePHEHOCTI K0JI0CCs, ajie B mpolleci Bererairii Bci
€JIEeMEHTH TPOAYKTHUBHOCTI GiIBITIOI0 Miporo Jrimi-
TYIOTBCSA CTPECOBUM UMHHUKAMM ITOCYXMU.

Ile mosdcHioe TO¥ (haKT, IO COPTHU NIIEHUILI
M’saKol osuMoi, aki € mociamu IIVKT 1BL.1RS
PiBHOrO ITOXOMKEeHHs, HaMOiIbIIT IO PEHi B pe-
rioHax 3 JOCTaTHIM i HAAMipHUM 3BOJIOYKEHHSIM,
Jle TIOSUTUBHI e(heKTH 11i€e]l TpaHCJOKAIlil Ha IIPO-
IYKTUBHICTL POCJIWH peasis3yioTbcsa B OiJbIIn
3HauHi# mipi [12]. ¥ perionax, ge ocob6auBO diT-
KO BUpasKeHa I'PYHTOBO-IIOBITpAHA MOCyXa B Ie-
pion ¢opMyBaHHA 3€pHa, uYepe3 HeraTUBHUMI
BIJIMB IIi€l TpPaHCJOKAIIil Ha IIOCYXO- M Kapo-
CTiMiKiCTh POCJHMH, IIOBUTUBHI e(eKTH MIiIBuU-
IIeHHA MIPOAYKTUBHOCTI HiBeJMOIOThCA. Tomy
OUYEeBHUHO, II0 BUKOPUCTAHHA CEJIEKI[INHOrO Ma-
repiany 3 IIVKT 1BL.1RS y mocymiauBomy peri-
oui IliBgHa Ykpainm He MoxKe 3a0€3IeUNTH BU-
KOHAHHA 3aBIaHHS ITOAAJIBIIIOTO IIiIBUINEHHSI
T€HEeTUYHOI'0 PiBHSA BPOXKAMHOCTI HOBUX COPTiB.

Ile miagTBEpmKYy€eThCA 1 pedyabTaTaMu 6araro-
croporHbOro BuBuenu Jiniit 3 IIKT 1BL.1RS y
CTAHIIITHNX €KOJIOTIYHNX BUIPOOYBAHHAX Ta Ha
KOHTPACTHUX arpoTexXHiuyHMX (hoHaX, 3 METOIO
BUIiJIeHHA KaHAuaTiB y coptu. Ha »Kaib, y pis-
Hi 3a TOrOZHO-KJIIMaTUYHMMK yMOBaMH POKH
(2018—-2021) He BpaJsioch BUAIiIUTH JiHii, aKi 0
cTabiILHO TIOKA3yBaJIM IepeBaru 3a BposKalimic-
TIO HaJl CTaHAApPTaMU. 30KPEMAa, B POKHU 3 TOCTAT-
HiM BoJiorosabesneuenuam (2018—2021) Bouu 3a-
6e3IeuyoTh HpUpicT ypoxxkaruocti mo 14-22%,
BoxHouac y nocymusi (2019, 2020) BigOyBaeTsh-
cdA 3HauHe Ii 3HMMKeHHA — #0 7T—18% mopiBHaHO
31 crapmapTaMu. 3 BeJIMKOI KiJIbKOCTI BUBUEHUX
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JiHi#, y cTaHIilTHOMY COPTOBHMOPOOYBaHHI 3a-
JIAIINJIOCH JIJIS BUBUEeHHs Juiiie a8i — Ep. 2372/17
(‘LIenpicty’ x ‘Myapicts’) Ta Ep. 276/17 (‘Ulex-
pictt’ x ‘MyapicTy’), SKi MeHIITIOI0 Mipoo peary-
Bayiu Ha mocymuamBi ymoBu. Ileii ¢akT Bcesse
Hamilo, II0 HeraTUBHUU e(eKT TpaHCJIOKaIril
1BL.1RS Ha mocyxocTi#iKicThb MOKe 3HIKYBa-
THCHh y MIEBHUX T'€HETUUHUX CepemoBUINax abo B
reTeporeHHOMY CTaHi.

Cenekmifima poboTa 3 JiHigMM, AKi € HoOcis-
mu tpamciaokarii 1AL.1RS, Bussuiaca GirbIin
nepcueKTUBHOK. 1103UTUBHUM BIIJIUB ITi€l TpaHC-
JIOKaIlii Ha BPOMKAWHICTh, €JIeMeHTHU IITPOAYK-
THUBHOCTiI POCJMH Ta Ha pPiBeHb ajamnTaiii mIo
HOCYIIJINBUX YMOB OyJIM IIiATBEepIKeHi eKciie-
puMeHTanbHO0. Ha ocHoBi Marepiamxy 3 IIVKT
1AL.1RS BugineHo i mepemamHo Ha Jep:KaBHe
COPTOBUIIPOOYBAHHS CEpPil0 HOBUX COPTiB:
‘Kurauiga omechka’ (‘3arpaBa omecbka’ x ‘KHs-
ruuda Oabra’), ‘Jlira omecbka’ (‘Cupena’ x ‘Kus-
ruaa Oxabra’), ‘Iyma omechbka’ (‘AHTOHIBKA X
‘Kuaarunaa Oabra’), ‘Bepcia omecbra’ (‘Micia’ x
‘Kuaaruaa Osbra’), 10 € HOBUM €TAIOM Y ITij-
BUINEHHI TeHeTUYHOT'O PiBHA BPOMKANHOCTI COp-
TiB CTEIIOBOTO €KOTHUITY. 3a JaHUMU CTAHI[iHHO-
ro i JOep:KaBHOTO COPTOBUIIPOOYBAHHSA, BOHU
3abe3meunJi 3POCTaHHS BposkaitHocTi Ha 10—
15% mo cramgapris. i copru B mepiog 2016—
2019 pp. sanecenmo a0 [lep:kaBHUX pPeECTpPiB
copTiB pocyimH YKpaiHnu Ta MoJgoBmu.

He meHmn axrtyanpbHUM € TUTaHHA BUBUEHHS
piiuBy IIKT Ha moKasHUKY AKOCTI 3epHa, amKe
JiTepaTypHi BigoMocCTi cBiguaTh IIPO HEraTHUBHI
edeKTH TpaHCJIOKAIlili camMe Ha XJIibomeKapchbKi
BJIACTHBOCTI IIIIEHUIII M’AKOI uepe3 KOHTPOJb
cnenudivHEnX KUTHIX 0iIKiB — cexkaJiHiB (JTOKyC
Sec). Tomy MOKJINBICTHL OTPUMAHHSA T€HOTHUIIIB 3
IOCTaTHBO BUCOKUM PiBHEM SKOCTi 3epHa 3aJIu-
MIAE€THCA UCKYCiiHUM muTanaaM [25, 26]. Ocob-
JUBO aKTyaJILHOIO IS IIpo0jieMa € B CeJeKIIii-
HUX mnporpamax Ha IliBgHi YKpainm, e Tpaau-
IifHO CTBOPIOIOTLCS COPTH IIIIEHUIII M AKOI 03U-
MOl TiJIbKM 3 BHCOKMMM IIOKa3HUKaAMHU SKOCTL
3epHa, a I'PYHTOBO-KJIIMATUYHI YMOBU PETiOHY €
CIPUATIUBUMU AJIA IIHOTO [27].

Temetnuni edextu IIKT Ha nDoxasHUKHU
SKOCTi B3epHa HEMOMKJIMWBO pO3MIaaaTu 0e3
YB’AI3KU i3 3€pPHOBOIO IPOAYKTUBHICTIO CeJIeK-
mitimoro marepiany. Tomy B HaImiii poboTi of-
HUM i3 3aBIaHb CTABUJIOCH BUSIBUTU e(heKTu
TpaHCJOKAaIlil Ha 3B’A3KH1 BPOKANHOCTI 3 ITOKAa3-
HUKaMHU SIKOCTi 3epHa.

g BUKOHAHHS MOCTaBJIEHOTO 3aBHAHHS Oy-
JIO JOCJIiI)KEeHO XapaKTep MiHJIWBOCTI IIOKa3HU-
kKa cegmMmeHTalrii SDS-30 y pexomMOiHaHTHUX
aigid F, (KOHTPOJBHMI DPO3CaJHUK) 3aJIEHKHO
Big masaBHocTi / BimcyrHocti Ta cramy IIGKT
1AL.1RS i 1BL.1RS (ta6x. 4).
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Tabauys 4

XapakTepucTUKa MiHNAMBOCTI NOKa3HMKa cegumeHTauii SDS 30 y pekombiHaHTHUX niHin F,
3rpynoBaHuUX 3a NPUHLUNOM HasaBHOCTi / BigcyTHOCTi Ta cTany MXKT (KoHTponbHMiA po3capHuk, 2017 p.)

lpyna niuii BusyeHo niHil, wr. | X+ m, MM | lim £, Mm Koeq)iuieHoT Bapiauii V, Oucnepcis o Koeqziu,.ieHT Kopensui (r).

fo YPOXanHicTb / ceanmeHTalis
KoHTtponb 1 280 68 + 2,23 | 54-68 22,7 216 -0,32
SEK»T TAL1RS 111 63 +4,11| 48-62 26,4 322 -0,38*
(r('i*g 1AL.IRS 199 57+539| 42-51 31,8 364 ~0,45*
(r('i*:T 1ALIRS 148 46 +585| 40-51 36,5 388 ~0,51*
KoTpons 2 195 66 + 2,64 53-70 25,7 238 ~0,34*
(I:IiK»T 1BL.1RS 159 54 + 4,16 | 44-66 25,9 355 -0,47*
MAT 1BL1RS 289 48+ 4,28 | 40-58 38,9 402 ~0,51*
TAT 1BL1RS 299 43513 | 40-48 44,5 456 ~0,58*

*n0CTOBipHO B pasir>-0,32

3 maHux Tabauiii 4 BUILINBAE, 1[0 HAIBHICTH
y rerorunax Jiriit IIVKT 1AL.1RS Ta 1BL.1RS
MIPU3BOAUTH O 3HAUHOTO 3HU)KEHHA CepeaHbO-
ro piBHS MokasHMKa cemgmMeHTalrii SDS-30 y
BiIIOBiHUX TpyIlax, BOJHOUYAC PiBeHb MiHJIU-
BOCTi IIbOT'0 IOKAa3HMKAa B IIUX I'Pylax 3HAYHO
migBuIyerbea. IlpyyoMy BIJIMB TpaHCJIOKAIlil
1BL.1RS Ha nmokasuuk SDS-30 momiTHO BUIIM
3a IIJKT 1AL.1RS, mpo 110 cBiguaTh BeIUUMHU
SHIKEHHS CepPeIHbLOI'0 PiBHA ceauMMeHTAallil Ta
30isbITIeHH KoedimienTa Bapiamii i gucnepcii.

Benuunwma BubipKu peKoMOiHAHTHUX JiHIT ¥
KOHTPOJIBHOMY PO3CaJAHUKY [ajia 3MOT'y BCTa-
HOBUTH JOCTOBIpDHUI HeraTMBHUU KoOpeadliii-
HUU 3B’SI30K MisK yposKkadHicTiO JiHi#t Ta mo-
KasdHuKoM cepuMmenTalrii SDS-30 (taba. 4). Ilpu
IbOMY 3HaUeHHA Koe(illieHTa KopeJsilil 3Hau-
HO 3pOCTa€ B Ipylax JiHi#, AKi y cBOiX reHo-
tunax Mictatsk IIFKT B romo- um reTepos3uroT-
HoMy craHi. IIpu nibomy edeKT mocuaeHHA He-
TaTUBHOT'O 3B’A3KY BPOKAMHOCTI 3 MOKA3HUKOM
ceguMmenTalrii y ainii 3 IIZKT 1BL.1RS cyTTeBO
repeBuUIllye aHaJorivaui edekr y ainii 3 IIGKT
1AL.1RS.

IIpu 3aranpHOMY HeratuBHOMY Buausi IIGKT
Ha piBeHb ceIMMEeHTAaIllii, Ba’KJMBO BCTaHOBU-
TH MOMKJUBICTh OarKaHOro KOMOIHYBaHHA y
JiHi#T BMCOKOI BposKalHOCTiI Ta JOCTaTHHO BU-
COKOT'0 IOKasHmKa cegumMmeHTarii SDS-30. Ak
cBiuaTh AaHi IpynyBaHHA JiHill 3a BposKaii-
HicTIO Ta cemfuMeHTaIieo (Taba. 5), HanbigIbIIa
yacToTa 0aKaHOro KOMOiHyBaHHSA CIIOCTeEpira-
€ThbCA B KOHTPOJBHOMY BapiaHTi, Jle BHCOKa
celUMeHTAallid MOEJHYETHCA 3 CEPENHBOIO BPO-
sKanmicTio — 31,3-54,3%. HeouikyBaHo HU3b-
KM BUABHUBCA BiJICOTOK IO3UTUBHOTO KOMOi-
HyBaHHA y Jiniit 6e3 IIJKT, ame B pomoBomi
AKUX € TeHeTUYHIi JKepesa TPaHCJIOoKAaIlii, mo
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MOJKe CBiIUNTU PO HNPUCYTHICTH ¥ iIXHIiX I'eHO-
TUIIAX iHIMINX YNHHUKIB HETaTUBHOT'O BIIJINBY
Ha CeIMMEeHTAaIlilo.

JokazoM MOKJIMBOCTI TaKOrO IIO3UTUBHOTO
KoMOiHyBaHHSA € HAABHICTh IHTPOTPECUBHUX JIi-
izt 3 IIVKT 1AL.1RS y romosurorHomy crai,
AKi, Xoua 1 B He BeJuKii KimskocTi (2,0—8,1%),
NOENHYIOTh BUCOKY i CepeqHI0 BPOMKAMNHICTH 3
JIOCTaTHLO BMCOKMM piBHeM cemmuMeHTaIrii. Cyr-
TeBO GisbIna gacrora (3,0-14,1%) GaskaHuX MO-
€IHaHb CIIOCTepiraeTheA y JiHiM i3 3a3HaUeHOIO
IISKT B rereposurorHomy (reTreporeHHOMY) CTa-
Hi. ¥ rpynax giniii 3 IIZKT 1BL.1RS y romo3su-
TOTHOMY CTaHi, peKoMOiHaIiii 3 BUCOKMMU 3Ha-
YeHHAMHN CceIuMeHTAallil 30BCiM He BUSABJIEHO,
X0ua T'eTepO3UroTHHuI (reTeporeHHunii) CTaH 3a
Ii€f0 TpaHCJIOKAI[i€l0 3a0e3IIeuye HeBeJIUKY Uac-
rory (3,8—7,3%) Takux JiHiii.

VYkazani 3akoHOMiIpHOCTi, AKi BUSBJIEHI IIix
yac aHaJIi3y cepefHiX YacToT KOMOiHyBaHHS BpPO-
JKaTHOCTI Ta ceguMeHTAIllil B HeAKUX I'PyIlax
JiHi} 3a NPUHIIUTIOM HaABHICTH / BiACYTHiCTH
IIGKT, Ginbin peabedHO IIPOCIiAKOBYIOTHCS Ha
JiHigX, 3TPYHOBAHUX 34 iX IOXOMKEeHHAM. 30-
KpeMma, i3 24 iHTpOrpeCMBHMX T'OMOTE€HHUX 34
II3KT 1AL.1RS nini#t 3 kom6inamii ‘Kyanbauk’
x ‘Kusruasa Oapra’ m’ars Jgixii (20,8%) maan
IO3UTHBHE IIOETHAHHSA O3HAK, a 3 32 JiHii 3
KombOimarii ‘3arpaBa ogmecbka’ x ‘KHaruasa
Onpra’ — tiaeku n8i (6,2%).

BriinB reHeTUYHOTO cepemoBUINA HA XapakK-
Tep KOMOIHYBaHHS BPOKaAMHOCTI Ta ceguMeH-
rariii y gini#n 3 TpaHciaokariero 1BL.1RS mpo-
ABJISETHCA 3a CEPEeIHBOTO PiBHA ceamMeHTaIil
Ta BUCOKil yposkaiiHOCTi. ¥ JIiHiN Bix npaMux i
3BOPOTHHUX cxpelryBaub ‘MyapicTs omecbKa’ X
‘Ulenpicts omecbka’ i3 133 imTporpecmBHUX
JiHi#l TTo3WUTWBHE IOETHAHHA BUABJIEHO y 16
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aimiit (12%), a y 143 nimiit 3 xomb6inamii ‘Ta-
paHuTia omechbka’ x ‘IllempicTh omecbka’ — Tijb-
ku a8i (1,4%).

3BHuaiiHo, MOKa3HUK cemumeHTtaiii SDS-30
He € IpAMUM KpUTepieM OI[IHKMW AKOCTi 3epHa,
aJjile B MOJBOBUX JOCHifZaX CYIiJIbHOI ciBOM Ha
PiBHiI KOHTPOJBHHOI'O PO3CATHIKA i COPTOBUIIPO-
OyBaHHsS B HAIIMX OOCHiI:KEeHHAX ITell IOKAas3-
HUK Ma€ MOOCTAaTHLO TiCHUM KOPeJIaIliliHui
3B’A30K i3 XJIi60OMEeKapChbKMMU BJIACTHUBOCTIMU
[28]. Tomy mobGip siHift y KOHTPOJIBLHOMY PO3-
CagHUKY BIiHMCHIOBaBCA AK 3a BPOKAMHICTIO,
TaK i 3a ITOKA3HUKOM CEeIMMeHTAaIrii.

Y Tabauii 6 HaBemeHO XapaKTEPUCTUKY Hesd-
KHUX JIiHi#, AKi MaioTh ONTHMAaJIbHE IIO€THAHHS
BHCOKOI BPOXKAMHOCTI Ta BifTHOCHO HiABUIIIEHUX
BeJINUMH IOKasHMKa cemumenrtarnii SDS-30 y

pesyabTaTi gBopiuxoro (2018-2019 pp.) copto-
BUOPOOYyBaHHS.

Y pomoBozi mux Jimiii, kpim mixepesaa ITGKT,
IPyruM 0aTbKiBCHKMM KOMIIOHEHTOM BUKOPVIC-
TaHO COPT eKCTPacuJabHOI mineHuIli ‘KyansbHuk’
3 TeKiJIbKOMA aJIeJIAMU 3 IOBUTUBHUM BILJIIBOM
Ha xJibomexkapchki BiaacTuBocTi Gopomraa (Gld
1A4, 1A10, 1B1, 1D4, Glt 1B5) [30]. Kpim Toro,
pexkombinaHTHI JiHii 3rpymoBaHi 3a IpPUHIIU-
IIOM HafABHOCTI / BiICYTHOCTi «reHeTUYHUX UWH-
HUKiB», AKi, 3a IPUIYIeHHAM, MOTJIN O 3MeH-
myBatu HeratuBHuUM BoiauB [IJKT ma xiriGore-
KapchbKi BJACTUBOCTI JIiHIiN: IOMO- UM TeTepo-
reanuii cran IIVKT; HaaBHicTh UM BiAcyTHiCTB
(abo HemocTaTHA KiJbKiCTh) Y TeHOTUIIAX IUX JIi-
Hill ajesiB i3 MOBUTHMBHUM BILJIMBOM Ha XJi0o-
TeKapchbKi BJIACTUBOCTi GOpOIITHA.

Tabauys 6

(aKTopU 3MEHLEHHA HEeraTUBHOTO BIUIMBY MIWEHWUYHO XUTHIX TPAHCNOKaLiN Ha x1iGoneKapcbKi BAaCTUBOCTI
6opolwHa y peKoMGiHaHTHMX NiHii nweHuyi (y cepepHbomy 3a 2018-2019 pp.)

Cop, niis, ri6puaHa KoMGiHallis YpoxaitHicTb, .yMl.CT Cuna 6opowHa, | 06’em xni6a 31 100 r | OuiHka xniba,
! ! T/ra 6inka, % 0. a. 6opolwHa, cm? 6an
‘AHTOHiBKa" St 7,04 11,6 225 1100 38
1. TomoreHHuit cTaH niniit 3a MKT1AL.1RS
Ep. 2124/17 ('KyanbHuk' x ‘KHaruna Onbra’) 7,98 12,4 240 1400 4,0
Ep. 2136/17 ('KyanbHuk' x ‘KHaruHa Onbra’) 8,14 11,7 202 1010 3,4
Ep. 2138/17 (‘KysanbHuk' x ‘KHsaruHa Onbra’) 8,36 11,9 194 980 31
Y cepegHboMy 8,16 12,0 212 1130 35
I1. leteporeHHuii cTaH nixii 3a MKT1AL.1RS
Ep. 2146/17 ('KyanbHuk' x ‘KHaruna Onbra’) 8,15 12,8 271 1450 4,2
Ep. 2157/17 (‘KyanbHuk' x ‘KHaruHa Onbra’) 8,49 11,3 210 1140 3,8
Ep. 2167/17 (‘KyanbHuk' x ‘KHaruus Onbra’) 8,54 11,5 203 1100 33
Y cepefHbOMY 8,39 11,9 228 1230 38
ITI. HasBHicTb anenis i3 NO3MTUBHUM BNMBOM Ha sikicTb 3epHa (Gld 1A4, 1A10, 1B1, 1D4, Glt 1B5).
Jlinii 3 MXKT 1BL.1RS y romoreHHoMy cTaHi
Ep. 2372/17 ('KysnbHuk' x ‘lleppicTb’) 7,26 13,3 215 1020 3,2
Ep. 2378/17 (‘KyanbHuk x ‘LeppicTb’) 7,34 12,4 198 990 2,8
Ep. 2386/17 (‘KysnbHuk' x ‘LLeppicTs’) 7,36 12,8 204 970 2,5
Y cepegHboMy 7,32 12,8 206 993 2,8
IV. BifcyTHicTb (He[OCTaTHA KiNbKicTb) anenis i3 NO3MTUBHUM BNIMBOM Ha AKicTb 3epHa. JIiHii 3 MKT 1BL.1RS y reTeporeHHoMy cTaHi

Ep. 2396/17 ('KysnbHuk' x ‘lleppicTs’) 7,18 13,1 155 890 2,0
Ep. 2418/17 (‘KysnbHuk' x ‘LLepnpicTs’) 7,35 12,6 148 880 2,0
Y cepegHbOMy 7,26 12,8 152 885 2,0

AKX cBiguars mami Tabauii 6, yci BumiieHi in-
TporpecuBHi JiHii mesamexxuo Bim cramy IIWKT
CYTTEBO IIEPEBUIIUJIN COPT-CTAHZAPT ‘AHTOHiB-
Ka’ 3a BposkaiiuicTio. IIpore, saxkmro aimii 3 ITdKT
1AL.1RS 3a cepenuboi Bpo:kaitHocti 8,16 T/ra
nepesaskaju craumapt Ha 1,12 t/ra (13,7%), To
airii 3 ITVKT 1BL.1RS 3a cepenuboi BposKkamHOC-
T 7,32 1/Ta — aume na 0,28 T/Ta (4%). Take
piske sHM:KeHHA BporkabtHocTi Jimiit 3 IIGKT
1BL.1RS 6ysmo mnoscHeHO BUINE HETaTUBHUM
BILJINBOM TPaHCJIOKAIlil Ha IOCyXo- i sKapoCTiii-
KicTh JriHifi. IMOBipHO, MMM MOYKHA MOACHUTH
TAKO0K MeIo IigBuIieHuii ymict 6iika B iHTPO-
rpecuBuux JiHi 3 IIVKT 1BL.1RS, amxke mrym-
JicTh (HEBUIIOBHEHICTH) 3amaJjieHOTO 3epHa 3i
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3MiHOIO CTPYKTYPU €HAOCIIEPMY 3aBiKAU 3YMOB-
JIIOE TIeBHE IIiBUIIEHHA itoro 6isikoBocti [29].
Ha :xajyp, HemocTaTHHRO BHCOKHWII arpoTex-
HiuHUM (QOH IMOJBOBUX EKCIIEPMMEHTIB He NaB
3MOT'y IIOBHOIO MipOI0 OIiHMTH TI€HeTHUYHUHN
IOTeHIliaJ SAKOCTi 3epHa iHTPOTPECUBHUX Ji-
Hiti. IIpoTe 3 ymeBHEHiCTI0O MOKHa CKas3aTWu,
1o B cepenubomy Jaimii 3 IIFKT 1AL.1RS mpo-
ABUJN He3HaAUHy IiepeBary Haja JiHiaMHu 3
IIGKT 1BL.1RS 3a ocHOBHMMHU ITOKa3HUKAMU
xJIibomeKapchbKUX BJIACTUBOCTEI. 3a pe3yJibTa-
TaMH OOCJiIMKeHb OyJIo BHUAijJeHO ABiI Jimii 3
IIGKT 1AL.1RS — Epurpocunepmym 2124/17 y
roMOTeHHOMY cTaHi Ta JiHia Epurpocnepmym
2146/17 3 reTepOreHHUM CTAaHOM IIiei TpaHCJIO-
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KaIii, y AKuUX yci MOKa3HMKM AKOCTi 3epHa
CYTTEBO BUIIIL 3a CTaHIAPT.

¥V 1pomMy MOpPiBHSAHHI, rOJIOBHE, MOIPU O0OMe-
JKeHY KIJbKicTb JiHiN, BUABIAIOTHBCA edeKTu
sHMKeHHs HeraTuHOro BituBy IIVKT ma xm1i60-
TeKapChKi BJIaCTUBOCTI OOPOIITHA: HE3HAYHOIO Mi-
poIo IIe 3aJIeKUTDh BiJ] T€TEPOreHHOTO CTaHY JIi-
Hift 3a TpaHciokariero 1AL.1RS (fimoBipHO 3a-
JexKHo Bif cmiBBigHOmMenua regotunis 3 IIVKT i
0e3 Hel); icToTHIiIIE ITe 3aJeKUTh Bil HaSIBHOCTL
B jgimiax 3 IIVKT 1BL.1RS aneniB 3 mo3UTUBHUM
BILIMBOM Ha SKiCTh 3epHa (MMOBIpHO 3aJI€3KHO
Big KinmbKocTi aserniB i ix Baaemomii). HoxkaamgHe
BUBUYEHHS CIIPSIMOBAHOTO BILJIMBY BKAa3aHUX UM H-
HUKIB € IIpeaMeTOM IIOAAJIBIINX JOCJIiIKeHb.

Y pesyabTaTi mpoBefeHUX OOCTimKeHb Oyia
BuijsieHa JiHisg epurpocuepmym 2146/17 (‘Ky-
anpHuK’ X ‘Kmarmaa Onera’), sxa Oysa mepe-
IaHa Ha Jep:KaBHE COPTOBUIIPOOYBaHHS, i ITic-
JId YCIIIIITHOI eKCcIIepTusu 3aHeceHa Jo Ilep:xaB-
HOT'O PEECTPY COPTiB POCIUH IIig Ha3Bowo ‘OKTa-
Ba ofleChbKa’ IJIA HOIUPEHHS B YCiX arpokJima-
TUYHUX 30HaX YKpainum [30]. YopomoB:K poOKiB
IepsxkaBHOrOo coproBuipobyBanHs (2017-2019)
copt ‘OKTaBa omechbKa’ XapaKTepu3yBaBCs Ta-
KHMHU IIOKasdHHMKaMu: yposKaiimicTb: Crem —
5,75 tT/ra, Jlicocren — 6,73 T/ra, Ilomicca —
6,19 T/ra, y cepemHHLOMY 3a BCiMa 30HaAMU —
6,19 T/ra, mo BuIle YMOBHOTO CTaHAAPTY HAa
0,76 t/ra (14,0%); maca 1000 3epen — 3a 30HAMU
Bigmosimmo — 42,5; 43,2 Ta 45,5 r; ymicT Kiei-
KoBunu — 28,4; 28,6 i 28,4%; cuina GoporrHa —
286; 3001 294 o. a.; 06’em xJriba 3i 100 r 60poirI-
Ha — 1160, 1100 i 1120 cm3. 3a MUMU HOKA3HU-
KaMmu sgKocTi 3epHa copT ‘OKraBa omecbka’ Bij-
HECEHO JI0 TPYNU CUJIbHUX MINEeHUIb.

BucHoBKuU

T'eneTruni ehex T NIIEHMYHO-KUTHIX TPaHC-
gokanin 1AL.1RSta 1BL.1RS smaunoio mipoio
MOAM(iKYIOTHECA OCOOJUBOCTAMU iX B3a€EMOMIl B
TeHeTUYHUX CEPEeNIOBUIIIAaX Ta 3aJIe’KHO BijJl arpo-
KJIMaTHYHUX YMOB BUPOIIYBaHHS iHTpOTpe-
CUBHUX T'€HOTHIIIB.

BBegenns B wmicueBuii reHo(hOHH IIIIEHUITI
M’aKoi os3mmoi TpaHcaokarii 1AL.1RS e Buco-
Koe()eKTUBHUM 3aX0I0M, SIKHI MOXKe Bigirparu
POJIb YeProBOI'0 €TAIly CYTTEBOIO CEJIEKITiITHOTO
BIOCKOHAJIEHHSA COPTiB 3a BPOKAUHICTIO IJIs
nocyuiuBux yMoB IliBgaa Ykpaiunu. ¥ pesyiib-
TaTi IIOBHOTO ITUKJY CeJEeKI[IMHOIr0 mpoIecy Ha
marepiani 3 IIGJKT 1AL.1RS crBOpeHo cepito
COPTiB MIImeHHuIli M’aKoi o3umoi — ‘HKurHuia
onecbka’, ‘Jlira omecwka’, ‘Ilyma omecbka’, ‘Bep-
ciga omecbka’, AKi 3a0e3meumy MIiABUINEHHS
BposKaiiHOCTi mpoTu craugapris Ha 10-15%. ITi
copTu 3aHeceHO A0 [lep:xaBHUX peecTpiB YKpai-
Hu Ta MosmoBu.
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HerarusHi edekTnn Ha mocyxo- ¥ KapocTiii-
KicTs renoruniB Tpanciaokarii 1BL.1RS B ekc-
TpeMaJbHO MOCYHIJIMBUX YMOBaX SHUKYIOTH
MOXKJMBOCTI il ceJIeKIifHOr0 BUKOPHUCTAHHSI,
aje Ile He BUKJIIOYAE MOXKJMBOCTI OTPUMaHHSA
HO3UTUBHOIO DPE3yJbTaTy 3aBAAKU MOAUDIKY-
BaJbHOMY BILJIUBY T'€HETUUYHOTO CepeloBUIIlA
BIaJio mibpaHoi ribpumgHoi KombiHAaIii.

Komb6inyBauaa B remorumi IIVKT 3 anemsamu,
0 TO3SWUTHWBHO BILIMBAIOTHL Ha XJIiOOIMEKapChKi
BJIACTHUBOCTI, a TAKOYK CTBOPIOIOUM I'eTEPOreHHICTh
y ckaazni rerorumiB 3 [IJKT i 6e3 Hux y nmeBHOMY
CIIiBBiTHOIIIEHHi, MOYKHA CIIPAMOBAHO 3MEHIITyBa-
i HeratuBHui BIMB IIWKT Ha akicts sepHa
MIIeHUITi M’TKOI O3MMOi, i CTBOPIOBATH COPTHU 3
napaMeTpaMu AKOCTI I[iHHMX i CHMJIBHUX IIIIIe-
Hu1b. [ [ppyomy yacToTa oTprMaHHsI peKOMOiHAHT-
HUX JiHi#, AKi IOEIHYIOTh BUCOKY BPOKaMHICTH
Ta IIiIBUITIEHNH PiBeHDb XJIi00IEeKapChKUX BJIACTU-
BOCTel, IiIBUIITYETHCA 3a BUKOPUCTAHHA iHTPO-
rpecuBHuX JiHi# 3 IIJKT 1AL.1RS. Ilpuxkaagom
€ CTBOPEHUI y Bimmiyi cejiexirii Ta HaciHHUIITBA
mrerutti CI'T — HITHC BucoKo:KapoCcTiiKuii copT
cuiabHOl mmrenniri ‘OKraBa ofecbKa’, KUl 3aHe-
cenuii no llep:KaBHOIO PEECTPY IJiA IOIITUPEHHS
B YCiX arpoKJIiMaTMYHUX 30HAX YKpalHH.
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Purpose. To determine the genetic effects of WRT
1AL.1RS and 1BL.1RS on the yield, plant productivity ele
ments and quality indices of recombinant lines, to deter
mine the effectiveness of using each of the WRT for creating
more perfect varieties of soft winter wheat in these traits
under soil air drought in the steppe zone of Ukraine and
development of breeding techniques to reduce the negative
effects of translocation to produce genotypes with high
quality indices of valuable and strong wheat grain. Meth
ods. Field experiments, intraspecific hybridization, evalua
tion of breeding material in the field, methods of laboratory
determination of baking quality indices of grain, electro
phoresis of spare proteins, statistical. Results. Under arid
conditions of the South of Ukraine on the large experimen
tal material of breeding process, a positive effect of 1AL.1RS
on the yield of recombinant lines and the main elements of
plant productivity were determined, which was manifested
against the background of simultaneous positive effect of
this transposition on the drought and heat tolerance. The
use of 1BL.1RS in wheat breeding in this region is less prom
ising technique. It has been determined that introduction
of 1AL.1RS, 1BL.1RS translocations into local gene pool of
soft winter wheat by hybridization changes the grain quality
indices. In particular, the protein content tends to increase

ISSN 2513-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2022, VoL. 18, No 2

more significantly under the influence of 1BL.1RS trans
location. It has been shown that the frequency of obtain
ing recombinant lines which combine high yield and suf
ficient level of baking properties (not lower than valuable
and strong wheat) is quite low (1,7-6,1%), but introgressive
lines with 1AL.1RS have the advantages in this parameter.
Using such genetic factors as hybridization combining WRT
with alleles with high positive effect on baking properties,
and also creating heterogeneity in the composition of geno
types with and without WRT, one can purposefully reduce the
negative impact of WRT on the quality of soft winter wheat
grain and create varieties with quality parameters of valu
able and strong wheat. Conclusions. In general, the results
achieved give reason to assert that the use of WRT 1AL.1RS is
a promising direction for further breeding increase of genetic
capacity of soft winter wheat varieties in the arid conditions
of the South of Ukraine. As a result of full cycle of breeding
process on the material with 1AL.1RS WRT a series of varieties
of soft winter wheat ‘Zhytnytsia odeska’, ‘Oktava odeska’, ‘Liha
odeska’, ‘Duma odeska’, ‘Versiia odeska’, providing 10 — 15%
increase in yield to standards was created and included in the
State Register of Ukraine and Moldova.

Keywords: soft winter wheat, recombinant lines, baking
quality, yield, performance elements, adaptive properties.
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Cenekyis ma HaciHHUUMBO
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CTBOpeHHA BUXIAHOr0 ceneKuyinHoro marepiany

nuweHuyi M'aKoi 03MmMoi

3 KOMNNIEKCOM rocnoaapcbKo LiHHUX 03HAK

JI. A. Mypawko!?, T. I. Myxa?, 0. B. Tymeniok?, 10. M. CyaaeHko?, H. B. HoBuubka?, 0. M. MapTuHos?

IMuponiscbkuli iHcmumym nweHuyi imeHi B. M. Pemecna HAAH Ykpainu, syn. LlenmpansHa, 68, c. LleHmparsHe,
06yxiscbkuli p H, Kuiscoka 0651., 08853, YpaiHa

2HayioHanbHul yHisepcumem 6iopecypcis 1 npupodokopucmysarHa Ykpainu, syn. lepois 060poHu, 15, m. Kuis, 03041,
Ykpaina, e mail: novictska@ukr.net

3YkpaiHcbkull iHCmumym excnepmu3u copmis pociuH, sya. leHepana Podumuyesa, 15, m. Kuis, 03041, Ykpaina

Meta. CTBOpeHHs HOBOTO, BUCOKOCTIIKOTO NPOTHU XBOPOO KONOCA Ta 3aCeNeHHs WKifHUKAMW cenekLiitHoro martepiany
nweHuLi M'AKoT 03UMMOT ANs BUKOPUCTAHHSA B cenekuinHomy npoueci. Metogu. JocnipxeHHs nposoaunu y 2017-2020 pp. y
NoNbOBUX H(EKLiHNX po3cafHMUKax BifAiny 3axucTy pocanH MupoHiBCbKoro iHCTUTYTY nweHuui imeHi B. M. Pemecna HAAH B
YMOBaX WTYYHOT iHOKYNALiT pocanH nweHuyi M'sKoi 30yaH1KaMu TBepAOT caxKku Ta dy3apiosy konoca. LUTyyHui iHdeKLidHwi
thoH TBepAoi caxku cTBoploBanu 3a MeTofom A. I. boprrapaa AHNinorosa, KW Nofsrae B 3aCNOPEHHi MOCiBHOroO MaTepiany
3a KinbKa A6 po cis6u. WTyyHmit iHdekuiiHnin doH dy3apiosy Konoca CTBOPIOBANM WASAXOM 0O6NPUCKYBAHHSA POCAUH NWEHMUL
M'sKOT 03uMOi y ha3i UBITIHHA cycneHsieto cnop, BuAineHux 3 micuesoi nonynauii 36yaHuka. Pe3ynbratu. 3a pesynsratamu
NpoBefeHNX JOCifKeHb BURINEHO BUCOKOCTIliKI (B0 5% ypaxeHHs Konoca) npoTu 30yaHuKa dy3apiosy komGiHaLii ribpugis
4eTBEpTOro NOKONiHHA nweHuui m'akoi: ‘bepernHa muponiscbka' / ‘Nobeoka bozu’ mana 3acenenHs Tpuncamm 5,2 ek3./Ko
noc, a n'seuyeto — 35,0 ek3./m? 1a ‘Topauus mupoHiecbka' / ‘C Lokia’, 3aceneHicTb Tpuncamu skoi ctaHoBuna 5,0 ek3./Konoc,
n'ssuuelo — 2,0 ek3./m2. Ha wryyHomy iHdekuiiHoMy doHi ribpuais 4eTBEpPTOro NOKOAIHHA 3a CTiliKicTio NpoTu TBephoi
CaXKu BigibpaHo KoMb6iHaLiT cxpellyBaHHs ‘beperuHsa mupoHiscbka' / ‘TopsaHka’, ‘Nlerenpa Muporiscbka' / ‘HaHa', ski Bpa
)yBanuCh TBEPAOIO CaxKoto Big 15 1o 20%, a 3aceneHHs Tpuncamu 6yno 2,8-8,6 eks./konoc, n'asuueto — 5,0-6,0 exks./m2.
Hait6inblwi noka3HMKM LOBXMHM KONOCA, KiNbKOCTI 3epeH y KONOCi Ta Macy 3epHa 3 Konoca oTpumanu y kombiHauisx ‘06epir
MmupoHiBcbkuii / ‘Maris Templer’ Ta ‘bepernHa muponiscbka' / ‘TopsHka’, aki cTBOpeHi BifNOBiAHO [O nporpam cenekuii
nweHui m'AKoi 03MMOT Ha CTiliKicTb NpoTM dy3apio3y Konoca Ta TBepfoi caxku. BUCHOBKMW. BugineHi 3a komnnekcHoto
CTilKiCTIO NPOTM XBOPOO Ta WKIAHUKIB KOHCTAHTHI NiHiT NweHuMUi M'aKoT 03MMOT BUKOPUCTOBYIOTLCA B CeNeKLiiHOMY npoueci
MupoHiBcbKoro iHCTUTYTY nweHuyi imeHi B. M. Pemecna HAAH Ta HauioHanbHOro LEHTpPY FEHETUYHUX PecypciB poCinH
Ykpainu (IHcTuTyT pocamnHmuTea imeni B. f. l0p'eBa, m. Xapkis).

Kntoyosi cnosa: dxepena cmilikocmi; ¢y3apio3 Kosoca; meepoa Caxka; copm; 2i6pud; iMyHo10214HA XapaKkmepucmuKxa.

pPaxXyHKaMM BUYEHHUX, BHECOK COpPTy y (opmy-

Bcryn BaHHS BpoxKai cranoButb 30—70% [1-3].

CTBOpeHHSI HOBUX, €KOJIOTiUHO IJIACTUYHUX
Ta CTiKUX 0 BIINBY HAUTIOIIUPEHIMINX ITKi-
JIUBUX OPraHi3MiB COPTiB € OJHUM i3 OCHOBHUX
HAIIPAMIB 30iJbIIIeHHA BPOMKANHOCTI KYJILTYpP-
HuX pocauH. [o6Gip copriB, HAWGIALIT agamTo-
BaHUX JO IIeBHUX (iTocaHiTapHMX Ta KJiMma-
TUUYHUX YMOB PerioHy, Ma€ Ba'KJINBe 3SHAUEHHS
B CeJIeKIIil IIIIIeHnIIl 03MMOI, OCKiJIbKM, 3a Iij-
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Bigomo [4], mo ¢isiosoriuna poss Kojgoca y
dopmMyBaHHI MaltOyTHHLOTO BPOXKAIO CTAHOBUTb,
3a pisaumu ganmmu, 20—-25% , i mocrynaerbca
xiba IIT0 TIpaIopIieBOMY JHUCTKY, AKUI 3aliMae
20% mmomi pocamHm i Bigmosimae sa 43%
MarOyTHLOTO Bpo:karo. Tomy 3axmcT KoJioca
Bim xBOpoO Mae BupimiajdbHe 3HAYEHHA IJIA
OTPMMAaHHSA BUWCOKOTO Ta $KIiCHOTO BpOKalo
3epHa mieHuni [5, 6].

AKTyaJbHUM IUTAHHAM € CTBOPEHHS COPTiB
OOIeHUII 03MMOI 3 BHUCOKOIO IIPOAYKTHUBHICTIO
Ta cTifiKicTio mpoTu Qy3apiosy K0JIoCY, OCKiJIb-
KM 3a BpasKeHHiI (QysapiosoM mOoripmurymTbcsa
IMOCiBHi, TOBapHi Ta KOPMOBi AKOCTi 3epHa. 30-
KpeMa, 3rigHo 3 ganumu [7], yepes yparkeHHA
3epHa IIIIeHUIll (ysapio3oM ioro maca MoKe
sHmyKyBaTucs 10 60%, a KiJIbKicTh 3epeH y Ko-
Jgoci — g0 40% , 10 IPU3BOAUTE OO0 3HUMKEHHSI
BPOJKAI0 3arajioM. Y pasKeHHs IIIeHuIli rpuba-
mu poxny Fusarium moripiye akicTb OopolHa
Ta xJjiba. 3a JaEUMM 3aKOPAOHHUX JOCJiITHU-
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KiB [8], ymicT mpoTeiHny 3a TaKuUX YMOB MOKe
samxyBatuca Ha 0,1-0,5% , cupoi KieiKoBU-
Hu — 3 29,2 mo 14,7-22% . Kpim yrpatu BpoO-
JKaro, rpudu i3 poxy Fusarium MOMXKYTHb TaKOMXK
CUHTE3yBaTH TOKCUYHI KOMIIOHEHTH, ab0 MiKoO-
TOKCUHU, — Tpixoremnenu rpynu A: T-2 i HT-2
TOKCHHU, AialleTOKCHCI[IPIIEHOJI; TPiXOTeleHn
rpynu B: miBamenos, nesokcuuiBasenos (JJOH),
seapajyieHoH, (¢ymonisuau (Bl, B2, B3, B4),
MOHiJIihopMiH, AKi CTAHOBIATH CePO3HUI PU-
3UK IJIs 3M0pOB’A Jiroxei i TBapun [9-12].

He menmr HebGes3meuyHMM Ta HOIIMPEHUM 3a-
XBOPIOBaHHAM KOJIOCa IIIIIEHUIIl € TBepa Ca-
Ka, ceJieKIlil Ha CTifiKicTh mpoTHM AKOI TpHUBa-
JUMN yac He NPUIIIAIN HaJIEeKHOI yBaru yepes
BUCOKY e(peKTUBHICTH CUMHTETUYHUX IIECTUILU-
IiB nasa oOopoOnAHHA HaciHHa. JIK pesysabrar,
0araTo eBpOIeChbKUX COPTiB CIPUUHATINBI 10
caxxkru [13, 14]. Caxkka € OCHOBHOIO IIEPEIIIKO-
JIOI0 JJIsl YCHIiITHOTO BUPOIIYBaHHA OpraHiuHOl
03UMOI IIIIIEeHUIIi Uuepesd AysKe OOMesKeHY Kijb-
KicTh cTitikux copriB. IIpuHIIMIIN Opra”HiuHOTro
CiIBCBKOTO TOCIIOfapcTBa TI'PYHTYIOTHCA Ha
cupobi CHpUATH PO3BUTKY KOPHUCHUX (QOpM
JKUTTHA, & He IPAMOMY 3HUIIEHHI IIKIIJIUBUX,
OCKiJIbKH ITe 3aByKJIM CTBOPIOE Oiosioriunuii Ba-
KYyM, IKUHA MOKe OyTHU OCHOBOIO AJIA Mirparii
iHITUX, MOMKJINBO, OiJBII ITKiAJIMBUX OPTaHi3-
MiB. S3HUII[EHHS HATOTeHiB TAKOYK YaCTO BKJIIO-
yae 3HUINEHHA KOPMCHUX OpPraHi3MiB, AKi MoO-
JKYTH AOIOMOTTH 3aXWCTUTU POCJIWHU Bij ma-
roreHiB [15, 16]. Takum YmMHOM, OCHOBHUMU
OPUHINIAMYA €eKOJIOTIYHOTO KOHTPOJIIOBAHSA
XBOPOO € OIITHMMi3aIliag yMOB POCTY AJIA POCIUH,
a He B3HuUINeHHA mnartoreHiB. Ilelt npuHIIUO
BKJIIOYAE aJleKBaTHY CiBO3MiHY, aepoOHE KOM-
MIOCTYBaHHA T'HOIO, 30aJaHCOBaHE JKUBJIEHHS
POCJIMH Ta BUPOIIYBaHHA CTiHKuUX coptiB [17].
BupomrysanHA copriB, CTIMKMX HIPOTH MIKim-
HUKIiB i 30ygHUKiIB XBOpoO € HalpaguKaJbHi-
UM, HaWIepCIeKTUBHIIIINM, eKOJIOTiuHOo 0es-
HNeYHUM Ta €KOHOMIUHO BUTiZHUM HaAIPAMOM
yIpaBJiHHA 0io- Ta abioTMUHMMH cTpecaMu
OIJIAXOM YAOCKOHAJEeHHS iHTerpoBaHOI CHCTEe-
Mu 3axmcTy mmieHuiri odumoi [18]. Came meit
HAIpAM Ja€ 3MOTy 0e3 TOZAaTKOBUX 3aTpaT Mi-
HiMisyBaTu BTpPaATH BPOKAI Big IMKigJIWBHUX
OpraHisMiB Ta 3MEHIINTHU €HEePrOBUTPATH Ha
25-30% [19-21]. [na cTBOpPEHHS BUCOKOC-
TIHKHX 00 KOMILJIEKCY IMKOJOUYNHHUX OPraHis-
MiB COPTiB HIMIEHUIII 03MMOI IIMPOKO BUKO-
PHUCTOBYIOTH METOAM CKJIAJZHOI BHYTPIIITHHOBU-
IoBOi riopmamaarlrii 3 BimbopoM y pPisHHX IIO-
KouinHAX [5, 22].

Mema docnidxieHv — CTBOPEHHS HOBOTO, Te-
HETUYHO Pi3SHOMAaHITHOIO CeJeKIIifHOTO Mare-
piany, cTifikoro mpoTu XBopob KoJioca (pysapi-
03y, TBePIOi CaKKM) Ta MIKiTHUKIB AJA BUKO-

PUCTAHHA B CeJIEKIIiTHOMY IIPOIIEeCi 3a CTBOPEH-
HA CyYaCHUX COPTiB IIIEHUIII M’ SKOI 03MMOI.
3aBmadHsa JOCTiIKeHb: BUBUEHHA TiOPUIHOTO
marepiany F, Ta mposemeHHsA n060py CTiAKMX
IPOTU XBOPOO T€HOTHUIIIB IITEHUIII M’ IKO1 03U-
Mol Ha mMTyuyHuX iHGeKIitHnx GoHax ix 30yx-
HUKiB; mOpoBeleHHA I000pPiB BHCOKOIPOIYK-
TUBHUX (OpM IIIIEHNUII 03UMOI 3 KOMILJIEKCHOIO
CTiAKiCTIO TPOTM XBOPOO KOJOCA Ta MIKiTHUKIB
y ribpugaomy poscagHuKy F, Ha mTyuyHMX iH-
dexmiiinux ¢doHax ix 30yIHUKIB; BUBUEHHSA
CTiHKOTO TPOTH XBOPOO KOJIOCA OTPUMAHOTO
BUXiTHOTO MaTepiasy mImeHuIi M’ AKoi 03umMoi
Ha PO3AIMBHUX HMITYYHUX iHPeKHiiitHuxX (GoHax
ix 30ymHUKIB.

Matepianu Ta MeToAMKa ROCNIAKEHD

Hocaimxennsa mpoBoguau y 2017-2020 pp.
y Bigginy 3axucTy pociamH MupoOHiBCBKOTO iH-
crurytry nmreuutli imerni B. M. Pemecia HAAH
(c. IDenTpanbue, O6yxiBchbKuii paiion, Kuis-
cbKa obJsiacThb) y miBHiuHiN uwactmHi IIpaBobe-
pesxkHoro Jlicocreny. IIlTyuny iHOKyJIAIli10 poc-
JIVH TIIeHUI M’ AK0i 031UMoi 30y THIKAaMU XBO-
pob KoJioca IMIPOBOAUIN Y HMOJBOBUX iHMEKITii-
HUX PO3CagHUKAX.

Y KoJslekIifiHOMY PO3CaAfHUKY 3 BUKOPUCTAaH-
HAM PO3IiJIbHUX MITYYHUX iHpeKIitHuX GoHIB
30ygHUKiIB TBepmoi caykku, gysapiody KoJoca
Ta iHm#Ux xBOpoO mocaimkyBamu 203 KoJeK-
IMiliHi 3pasKu MIMeHnIli M dK0i 03uMOoi, 82 cop-
tu cesekirii MIII Ta 143 copTo3pas3ku cenekIii
pisHUX cenekmiiHux meHTPiB YKpainu. Cepen
IUX 3pasKiB OyJu BuAijeHi 3pas3Ku, sKi BUKO-
PHCTOBYBAJINCH ¥ CXPEITYBAHHAX AK MATEPUH-
CbKi Ta 6aTbKiBCBKi (hopMU AJIA CTBOPEHHS HO-
BOT'O BUXIZHOTO CeJIEKI[IMHOTO Marepiaay 3i
cTifikicTiO mpoTm rpymu xBopob. ¥ 2017 p.
MPOBEIEHO CXPEIlyBaHHA 3 BUKOPUCTAHHIM
HAWJIIOMmuX J)Kepes CTiAKOCTi mpoTHm XBOpPOO,
sAKi OyJin BUKOPHUCTaHi K 0aThbKiBCBHKi hopmu:
3a BUBYEHHs CTiliKocTi mpotu ¢ysapiosy —
‘Excopomt’, ‘Catalon’, ‘Co 75-50-71°, ‘TAM
139482/79’, ‘Nobeoka bozu’; sa inpixysanus
30ygHUKOM TBepAoi caxkkum — ‘Jlioreciiemc
6028’, ‘Epurpocuepmym 4318-88’, ‘Epwurpo-
cuepmym 52521°, ‘Epurpocuepmym 1016-89°,
‘Hama’, ‘T'opsaaxa’ Ta in. MarepuHCHKUMUI
dopMamMu cayryBaJu CTifiKi IpoTH MIKiIZHUKIB,
3 BUCOKUMH ITIOKAa3HUKAMU SKOCTi COPTU MUPO-
HiBCBKOI cesekITii — ‘MupoHiBchbKa paHHBOCTHUT -
aa’, ‘Topaunsa mupoHiBebKa’, ‘CBiTaHOK MUPO-
HiBchKUii’, ‘O6epir MupoHiBCchKM’, ‘CMyTJIAH-
ka’, ‘Haranka’, ‘Momorun’, ‘Pemecaisua’,
‘Kosmoc MupowniBmiuan’, ‘Bepervusa MUpPOHiB-
coka’, ‘Jleremma wMmuponHiBchka’, ‘Mupiena’,
‘Bormana’, ‘llocrarok’. CepenHsa3aB’ a3yBaHiCTh
y riopugmmx KombOimamisx Oyxa 42,2%.
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¥V 2018 p. mpoBeeHO OOJTiKY 3 YpasKeHH 30y I-
HUKaMM1 XBOpoO KoJioca, Bimiopani dopmu,
CTiiKi mpoTH OKpeMmuX XBOpPOO Ta IMTKiTHUKIB.
Ilix yposxkait 2019 ta 2020 pokiB Ha PO3TiIb-
HUX iHQeKmifiHux ¢oHAX BHUCciBamu ribpuau
TPETHOTO Ta YETBEPTOTO MOKOJiHD IJIA IMOAATE-
IITOTO TIIPOBEAEHHA MOOOPiB CTIHKMUX, AK IPOTU
OKpeMUX XBOPOO Ko0JiOCa, TaK iX KOMILIEKCY,
Ta 3aceJieHHSA IMMKigHuKaMu dopm. Amnairia
CTPYKTYPHUX €JEeMEHTIiB ypOKaio IIPOBOIUIN
Ha 10 pocamHAxX KOMKHOTO TiOpuia TpPeThOro i
YeTBEePTOr'o IIOKOJiHb.

HIryunuii iHdpekuiinuii GoH TBePAOI caKKU
ctBopioBasu 3a metoaoMm A. I. Boprrapga-AH-
IiJIOTOBa, AKUM IIOJISITA€ B 3aCIIOPEeHHI HaCiH-
HEBOTO MaTepiany 3a Kijgbka mi6 mo cisoum [23].
IIryunwuit indgeruiianit GoH (ysapio3y KoJio-
ca CTBOPIOBAJIU IIJIAXOM OOIPUCKYBAaHHS POC-
JIMH TOIIeHUIi M’saKoil o3umoi y ¢dasi npirimma
CYCII€HBi€I0 CIIOP, BUALJIEHNX 3 MiCII€BOI IIOITY-
aamii 36ygauka. CTifKicTh POCHAMH HIITEeHUITI
M’SIKOI 03MMOI TPOTU 30YIHUKIB XBOPOO KOJIO-
Cy OI[iHIOBaJIXM B AMHAMIIL (OIS BUBUEHHS Ha-
pocTaHHSA XBOPOoOM), OCHOBHOIO BBAKaJI OITiH-
Ky B IepioJ] MaKCUMAaJIbHOT'O PO3BUTKY XBOPOO.
Hia dysapiody Kojoca, TBEpAOi CaKKU — IIe
dasa MOJIOUHO-BOCKOBOI cTuriocTti. I[pibHHMX
PYXJIUBUX KOMax, sIKi mepeOyBaiOTh Ha POCJIU-
Hax (IUKAIKU, TPUIICU, IIOIEJUIli, iMaro aja-
KOBUX MYX i IUJIBIUKIB), BUABJAINA METOIOM
KOCiHHA eHTOMOJIOTiuHMM caykom. Ha ogHOMYy
I1oJIi, 3aJIe’XKHO BiJ 1ioro po3MmipiB i uuceabHOC-
Ti BUABJeHNX Komax, poouanu 50—100 momaxiB

IJIOIIL ABa IIOMaxX YMOBHO IIPUPiIBHIOBAJU A0
mwiromgi 1 m2. ITizpaxXyHOK IMIKiAHUKIB, 110 $KUB-
JATHbCS Ha MOBEPXHI pociamH (KJjomw, XJiOmHi
KYKH, I’ ABUIIi Ta iH.), IPOBOAMIN Oe3mocepe-
HBO AK Ha POCJMHAX, TaK i micjada iX cTpyIlryBaH-
HA 3 POCJIVH B €HTOMOJIOTiUHUY caduok [23—27].

Pe3ynbratn gocnigxeHn

Y Hamux AOCIiMKeHHAX Y TiOpuaAHOMY PO3-
CaJlHUKY TPeThOT0 MHOKOJiHHA Ha PO3IiJIBHUX
MITYyYHUX iHQEeKMiHuX oHax HpoBedeHO 00-
JIKY IIOJ0 BpasKeHHA 30yIHUKAMU OCHOBHUX
xBOPoO KoJoca ((ysapios Kojsoca, TBEpIa CaK-
Ka) Ta 3acejieHHs POCIWH IMKimmmxamu Bigi-
6paHi GopMu 3 KOMILJIEKCHOIO CTifiKicTIO IpoTH
XBOpoO, AKi, KpiM Toro, Bim3HAUANINCH BUCO-
KOI0 CTiMKicTIO IpPOTU 3acejleHHs MIKigHWKAa-
mu. HeoOxigmicTs Bimbopy HOBUX [IiKepeJa
KOMILJIEKCHOI CTiMKOCTI IIiJ1 Yac CTBOPEHHS HO-
BOT'0 BUXiJZHOTO CTiliIKOTO MPOTH XBOPOO Ta BU-
COKONPOIYKTHUBHOIO CEeJIEKI[iATHOro MaTepiany,
BiIMiUalOTh y CBOIX MOCJIiIKeHHSIX PisHi mO-
caigauku [28—31]. Ha mityunomy iHdermiiiao-
My (oni dysapiosy Kosoca B F, Bini6pano 241
Io0ip. ¥ pesyabTaTi gOCIimKeHb BUOKPEMJIEHO
IBi BMCOKOCTiHiKi KombiHaIii ribpuaiB TpeTho-
0 TMIOKOJIIHHSA, AKi Maiu ypaskeHHA 30yIHUKOM
3,0-5,0% . KowmbGinamisa ‘BepermHsa MHUpPOHiB-
cbka’ / ‘Nobeoka bozu’ masia 3acesieHHS TpUIICA-
mu 8,3 exs./Kojoc, a m’asuier — 35,0 exs./m?
ta ‘Topauia mupouiscbka’ / ‘C-Lokia’, sacee-
HiCcTh TpUIcamMu siKoi craHoBuma 5,0 eK3./Ko0c
(EIIII 20,0-30,0 eks./kKojsoc), I’SIBUIEI0 —

caukoMm y 5 a6o 10 micugax moas. Has pospa- 28,0 eks./m? (EIIII 150,0-200,0 exs./m?)
XYHKY YHMCEJbHOCTI MKimHWMKIB Ha omumHuio (puc. 1).

36,0 i
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320
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®y3apios Konoca, % 3aceneHHﬂ L Tpunca, eK3./KOJ10C 3aceneHHs n'ABUUAMM, €K3./M?

[0 ‘beperuns mupoHiscbka' / ‘Nobeoka bozu’
@ ‘Topnuus mupoHiecbka' / ‘C Lokia’
B ‘Natula’ (ypasnueuii copt)

Puc. 1. PiseHb ypaeHHs riopupais F,—F nweHuui m’akoi 03umoi 3i ctilikicTio npotu dhy3apiosy konoca
Ta wKigHukiB (2018-2020 pp.)
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Y 2020 p. Ha mrryuHomy imdekririitHomy (GoHi
dysapiosy kosoca B F, Bixi6pano 211 no6opis. ¥
Pes3yJILTATL JOCJIiIKeHb BUOKPEMJIEHO ABi KOMOi-
Haii, aKi Majau BpasKeHHA 30yaHumKoM Bix 1,0
1o 5,0% . Kom6inarmia ‘Beperutnsa MupoHiBchbKa’
/ ‘Nobeoka bozu’ maja saceleHHS TPHUIICAMHU
5,2 eks./Kosoc, a m’aBuier — 35 exs./m? Ta
‘Topaurs muponiBebka’ / ‘C-Lokia’, ska sace-
Jsyack TpuicamMm Ha piBHi 5,0 eks./KoJoc,
m’sBurero — 2,0 exs./m2.

60 7 60,0 7
55 -

50 A
45 4
40
35 4
30

25 1 20,0
20 -

15,0 15,0
15 1100

18,7

8380

I

Y riépugHOMY PO3CAIHUKY TPETHOTO MHOKO-
JIHHSA Ha IMITYYHOMY iH(peKmiftHoMy ()OHI TBep-
IOl casKKM HaMOiIbITy KinbKicTh 1000piB (254)
BimiOpaHo y Takux KoMmOiHamisx: ‘Beperumsa
muponiBeska’ / ‘Topauka’, ‘Jlererga MupoHiB-
cbka’ / ‘Hana’, ki BpasKyBaJIICh TBEP/IOIO CAXK-
Koo Big 10 mo 15%, a 3aceneHHA JUUYNHKAMU
Tpunca 6yno 8,0—8,3 eks./Kog0c, I’ IBUIIEIO —
35,0 eks./m? (puc. 2).
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3 4 2

B ‘beperuHs mupoHiBcbka' / ‘TopsaHka'
O ‘NereHpa mupoHiscbka' / ‘HaHa'
& ‘Polka’ (ypasnuswuit copT)
Puc. 2. PiseHb ypaeHHs ribpuais F,—F, nwenuyi m’akoi 03umoi 3i cTilikicTio npoTn TBEpA0T CaxKu
Ta WwKigHuKiB (2018-2020 pp.)

Copr ‘Bepernns MupoHiBCbKa’, AKUH Mic-
TATH ajieab Lr 34(+), 1o Hagae copram CTii-
KicTb, OyB 3a/IlydeHUH y CXPEIlyBaHHA y IIPO-
Imeci CTBOPEHHSA XBOPOOOCTIMKOTO TiOpHAHOTO
MaTepiajsly 4eTBepPTOrO HOKOJIIHHA. ¥ IOJbOBO-
My iHGeKIifiHOMY pO3CcaJHUKY Ha IITyYHOMY
¢doui TBepmoi caxkKu B KomOiHaIiax ‘Beperunsa
mupoHiBeska’ / ‘Topauka’, ‘Jlererga MupoHiB-
cera’ / ‘Hama’ Binibpano 154 mo6opu F,, aki
BPaKYBaJIMCh TBEPIOI0 Cax Koo Bix 15 mo 20% ,
a 3aceyieHHs Tpurcamu 0ymao 2,8—8,6 eks./Ko-
Jgoc, m’asumnemw — 5,0-6,0 exs./m2.

Dvorjak D. S. [28] Bimmiuae HeobOXimHicTb
OpPOBEIEHHA PaHHLOTO J000py 3a OarkaHuUMIU
arpoHOMIUHMMMN O3HAKaMHU, OCKIiJbKH CceJIeK-
Iisg PaHHBOTO IOKOJIIHHA HA CTiHKiCTh HmpoOTH
¢ysapiosdy Kojoca Ma€ IMiIBUITYBATH ITiHHICTH
CeJIeKIIiHMX JIiHill 1 cunpuaTru Bimbopy BHCO-
KOBPOKAMHUX JIiHiA 3 OaKaHUMM SAKiCHUMN
xapaktepuctukamu. IIpoBegenuil y HaIlmux ao-
CIIPKEHHSX cepel Monyasanin F, crpyKTypHuia
aHaJi3 eJeMeHTiB HNPOAYKTHUBHOCTI IIIIIEHUIIL
M’SIKOI 03MMOI JaB 3MOTYy BHUIIJIUTH HU3KY
KombiHarii, AKi BHao mMOeAHYBaJIMW CTiHKiCcTh
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IPOTH OCHOBHUX 30yZHUKIB XBOpoO Ta IIKif-
HUKIiB 3 BUCOKMMU CTPYKTYPHUMHU ITOKa3HUKA-
mu. Bucora pocaun y ribpuznis F, cyrreso He
BimpisHsamachk Big 6aTbKiBChKUX (popM, a mOB-
JKMHa K0JIoCa, KiJIBKICTh KOJIOCKIB ¥ KOJOCi Ta
Maca 3epeH 3 KOJIOCY IePeBUIIyBaJl MAaTePUH-
CbKY Ta 0aTbKiBCBKY (hopmu (Tabdia. 1).

Crnixg Big3HAUNTH CeJEeKI[iMHYy IiHHiCTL Tib-
PUOHNX KOMOiHAaIlill, CTBOPEHUX 3a yUacTi cop-
Ty ‘Beperunsa muponiBcbka’. ¥ monyasaiii ‘Be-
peruusa mupouiBcbka’ / ‘Nobeoka bozu’, crso-
peHoi 3a yJacTi mikepejia CTiAKOCTI IIpoTu y-
3apiosy komoca ‘Nobeoka bozu’, Bumianam 3a
TpbOMa eJIeMEeHTaMU IPOAYKTUBHOCTI (TOBXKIHA
Kojsoca — 9,1 cM, KiJgbKicTh 3epeH y Kojoci —
45,7 mr., Maca 3epHa 3 KoJsoca — 2,06 r). 3a
UMK O3HaKaMM BHUOKpeMuJau riopumu ‘Bepe-
ruaa MupoHiBebKka’ / ‘Topanka’, ‘Jlerenga mu-
pouiBcvka’ / ‘Hana’, ‘T'opaunsa mupoHiBebKa’
/ ‘C-Lokia’. Vci riopuaui Kombinarii Tperboro
nokoninaa (Kpim ‘Kosmoc MuponiBuimam’ /
‘203-238’) mepeBunIyioTh copT-cranmapt ‘Ilomo-
JASHKA  3a ITOKAa3HUKAMM eJIeMEHTIB IIPOAYK-
THUBHOCTI.
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Tabauys 1
EnemMeHTV NpOAYKTMBHOCTI ribpuais Ta 6aTbKiBCbKUX opM NweHnLi M AKOT 03UMOT,
CTilKMX NpoTu xBopo6 Konoca (2019-2020 pp.)

Bucota pocnux, [loBxuHa Konoca, KinbKicTb 3epHa Maca 3epeH

BatbkiBcbki hopmu, ribpuaHi kKomGiHauii ™ M y Kosioci, wr. i3 konoca, r

RO RO RO F, F,

®y3apios Konoca
‘Natula” (ypaznusuii copt) 105 89 7,9 9,0 35,0 47,0 1,10 1,80
‘MoponsaHka’ (St) 100 98 7,2 7,6 29,2 47,0 1,23 1,90
Q ‘bepezuHs MUPOHIBCbKA' 95 95 7.3 7.3 30,5 30,5 1,27 1,27
‘bepervHsa mupoHiscbka' / ‘Nobeoka bozu’ 120 98 91 7,9 45,7 48,4 2,06 2,14
& ‘Nobeoka bozu' 115 115 71 71 27,3 273 1,15 1,15
Q ‘lopnuys mupoHisceka 90 90 7,5 7,5 39,9 39,9 1,79 1,79
‘Topnnus mupoHisceka' / ‘C Lokia’ 100 89 81 8,9 44,1 46,9 1,83 2,05
3 C Lokia' 95 95 81 81 36,6 36,6 1,63 1,63
TBeppa caxka

‘Polka’ (ypasnusuit copt) 95 75 6,9 9,0 331 38,7 1,51 1,64
Q ‘bepeauHs MUPOHIBCbKA' 95 95 7.3 7.3 30,5 30,5 1,27 1,27
‘beperuHsa mMupoHiBcbka' / ‘TopsHKa' 95 92 8,9 9,2 44,2 53,4 1,87 2,22
& ‘lfopankad’ 90 90 71 7,1 28,9 28,9 1,19 1,19
Q “JleceHOa MupoHiscbKa' 90 90 83 8,3 32,3 32,3 1,45 1,45
‘JlereHpia MupoHiBcbka' / ‘HaHa' 85 88 8,7 8,8 35,5 48,7 1,58 1,90
& ‘Haud 80 80 79 79 31,7 31,7 1,33 1,33
HIP,,, 2,2 5,9 05 05 5,1 59 | 022 | 026

Bucora pociun ri6puzais F,, axki suginuiuce
3a CTiHiKiCcTIO MPOTHM XBOPOO KOJIOCA Ta IITKiTHI-
KiB, CyTTEBO He BifpisHsIach Bif 60AThbKiBCHKUX
¢opM, a JOBKMHA KO0JIOCA, KIJIBKiCTh KOJIOCKIB Y
KOJIOCi Ta Maca 3epeH 3 KoJoca IIepeBUIIlyBaIu
MaTepUHCHbKI Ta OaTbKiBChbKi opmu. 3oKkpema,
HAHOLIBITY JOBXKUHY KOJIOCA, KiIBKICTL 3epeH y
KOJIOCi Ta Macy 3epHa 3 KoJioca OTPUMAJIU Y KOM-
6inamisax ‘O6epir MuponiBcskuit’ / ‘Maris Temp-
ler’ (9,2 cm, 58,4 mr. Ta 2,49 r BigmoBigHO) Ta
‘Bepermns muponiBcbka’ / ‘Topanka’ (9,2 cwm,
53,4 mT. Ta 2,22 r BigNOBiAHO), AKi CTBOPEHO 3a
IIporpaMaMu CeJIEKITil IIIIeHuIli M’ SKOoi 03uMoi
Ha CTiliKicTh IpoTH (hy3apiody Kojioca Ta TBEPIOL
caxkkm. IloemgHaHHA O3HAK KOMILIEKCHOI CTifi-
KOCTi IIpoTu XBOpoO KO0JIOCA, BECOKOPOCJOCTi Ta
BHCOKOIIPOAYKTHBHOTO KOJIOCA B MiOPUIHIX KOM-
OiHalIligxX MIMeHUIl BiA3HAUEHO B JOCJIiIKEeHHIX
Steiner et al. [29], ski 3a3Hauasu B3a€MO3B’ 130K

Mi’K BHCOTOIO POCJHMHU Ta CTiMKicTIO mpoTu (y-
3apiosdy KoJioca, HaroJoIlyioun, 110 YUM KOPOT-
IIIi POCJIMHU, TUM CEPHO3HIIIINMY € HACILIKY II0-
IITUPEHHA XBOPOOH.

3a pesyJbTaTaMu BUBUYEHHS KOHCTAHTHUX JIi-
Hil mImeHnIti M’ AK0I 03UMO] i3 ceJIeKITiiHOTO POo3-
cagamKa 10 HarioHaabHOro MeHTPYy MeHeTHUYHUX
pecypciB pocauH Yrpainu (IHCTUTYT POCTUHHHAII-
tBa im. B. . IOp’eBa, m. Xapkis) y 2018 p. me-
pemanm 11 xBopoGocTifikux JiHiit, y 2019 p. — 9.
OTrpuManuii BUXITHUU CeJEKI[IMHMN Marepial,
AKUN BUOLINBCA 34 CTIMKIiCTIO IIPOTH XBOpoO Ta
IIKiTHUKIB, mepegamo B JiabopaTopiio ceaeKIrii
MIIEeHUIT M’ IKOI 03MMOI JIJIS IIOJAJBIIIOT0 BUKO-
pucTaHHA Y cejeKIlifiHomy mporieci. ImyHosoriu-
HY XapaKTepUCTUKY MeB’ATH JiHIA IIIEeHUITL
M’AKOI 03MMOI 3a CTiHKicTIO TmpoTH 30yTHUKIB
XBOPOO K0JIoCA Ta KOPEHEBUX THUJIEH, IepeTaHnX
mo HIIT'PPY y 2019 p., HaBemeHo B Tabiawmiri 2.

Tabauys 2

ImyHoNOriyHa xapakTepucTUKa niHin nwenunui m’akoi o3umoi, nepeganux po HLUIPPY,
3a cTiiiKicTio npoTK 36yaHMKiB XBOpo6 Konoca (2020 p.)

Ha3sBa niHii, copty YpaxeHHs xBopobamu, %
(y3apios kosnoca \ KopeHesi rHuni \ 6opoLHucTa poca \ TBEpAA CaXKa
®y3apios konoca
‘Natula” (ypasnuswuii copt) 10,0 38,0 5,0 60,0
‘NMoponsaHka’ (St) 15,0 34,0 3,0 70,0
‘Niotecuexc F.g. 163/19’ 5,0 0 1,0 0
‘Eputpocnepmym F.g. 164/19 1,0 0 5,0 0
‘Eputpocnepmym F.g. 166/19’ 3,0 0 3,0 0
TBeppaa caxka
‘Polka’ (ypa3nusuit copt) 5,0 37,3 5,0 70,0
‘Eputpocnepmym T.c. 193/19 0 0 2,0 3,0
‘Eputpocnepmym T.c. 195/19 0 0 2,0 5,0
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IIi n1igii TpoxXogATh MoAAaJbIle MOCHiAKeHH
Ha CTifiKkicTh mpoTu 30yAHMKIB XBOpPOO Ha mO-
aax HIIT'PPY.

BucHoBKuU

3a pesyabpTaTaMM IIPOBEJEHUX MOCITiIKeHb
BUiJI€HO BHUCOKOCTINKi (o 5% ypasenHs Ko-
Joca) mIpoTu 30ymgHuUKa (Ghys3apiody Kojioca KOM-
Oimarii ribpuaiB UeTBEPTOrO MOKOJiHHS, 30Kpe-
ma ‘Beperunsa muponisecbka’ / ‘Nobeoka bozu’,
3aceJIeHHsS TPUIICAMHU SIKOI He NepPeBUIIYBaJIO
5,2 eks./Koisioc, m’aBumen — 35,0 exs./m? Ta
‘Topaurna muponiscbka’ / ‘C-Lokia’, aka sacess-
Jack Tpumcamu — 5,0 eKs./KoJioc, I’SIBUIEI0 —
2,0 exs./m?%. Ha mryunomy indexiifinomy gomi
riOpuAiB 4eTBEPTOTO IIOKOJIiHHA 3a CTifKicTiO
OPOTH TBEPHOi CcasKKM BifgiOpaHo KomoOimarrii
cxpemniyBaHHsa ‘Bepermas muponiBcbka’ / ‘To-
panka’, ‘Jleremga muponiBcbka’ / ‘Hama’, aki
BpPasKyBaJIMCh TBEPIOIO caskKom Bixg 15 mo 20%,
a zacejeHHA Tpuncamu O0yio 2,8—8,6 exs./xo-
Joc, n’asuren — 5,0—6,0 exs./m%. HaiiBuimni mo-
Ka3HUKM MOBKWHM KO0JIOCa, KIJIBKOCTiI 3epeH y
KoJoci Ta Macu 3epHa 3 KOJOCa OTPUMAJIU B
KoMbinamisax ‘O6epir muponiBcbkuit’ / ‘Maris
Templer’ Ta ‘Beperuns muponiscoka’ / ‘TopsH-
Ka’, AKi cTBOpeHi 3a mporpaMaMu CeJIeKITii me-
HUII M AK0i 03MMOi Ha CTifiKicTh IIpoTu Qysa-
pio3y KoJjioca Ta TBEPOl CaKKHU.
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Purpose. Creation of new breeding material of soft winter
wheat, highly resistant to diseases of the ear and pest coloni
zation for use in the breeding process. Methods. The studies
were carried out in 2017-2020 under conditions of artificial
inoculation of wheat plants with pathogens of common bunt
and fusariosis of the ear in field infectious nurseries of the
Department of Plant Protection of the V. M. Remeslo Insti
tute of Wheat of NAAS. An artificial infectious background
of common bunt was created according to the method of
A. 1. Borggard Anpilogov, which consists in contamination
of seed material with spores several days before sowing. An
artificial infectious background of fusarium ear blight was
created by spraying soft winter wheat plants in the flowe
ring phase with a suspension of spores isolated from the lo
cal pathogen population. Results. According to the results of
the conducted research, highly resistant (up to 5% ear dama
ge) combinations of hybrids of the fourth generation of soft
wheat were selected against the causative agent of fusarium:
‘Berehynia Myronivska’ / ‘Nobeoka bozu’ had a thrips popu
lation of 5.2 ind./ear, and cereal leaf beetle - 35,0 ind./m?
and ‘Horlytsia myronivska’ / ‘C Lokia’, the thrips population
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of which was 5.0 ind./ear, cereal leaf beetle — 2.0 ind./m?2.
On an artificial infectious background of fourth generation
hybrids, in terms of resistance to common bunt, the crossing
combinations ‘Berehynia Myronivska’ / ‘Horianka’, ‘Lehenda
Myronivska” / ‘Nana’ were selected, which were affected by
common bunt from 15 to 20%, and thrips population was 2.8-
8.6ind./ear, cereal leaf beetle — 5.0-6.0 ind./m?2. The highest
indicators of the length of the ear, the number of grains in
the ear and the mass of grain from the ear were obtained in
the combinations of ‘Oberih Myronivskyi’ / ‘Maris Templer” and
‘Berehynia Myronivska’ / ‘Horianka’, which were created in ac
cordance with the breeding programs of soft winter wheat for
resistance against fusarium head blight and common bunt.
Conclusions. The constant lines of soft winter wheat, iso
lated by complex resistance against diseases and pests, are
used in the breeding process of the V. M. Remeslo Institute
of Wheat of NAAS and the National Center of Plant Genetic
Resources of Ukraine (The Plant Production Institute named
after V. Ya. Yuriev, Kharkiv).

Keywords: sources of stability; Fusarium head blight; com
mon bunt; variety; hybrid; immunological characteristic.
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CeneKuia BUCOKONPOAYKTUBHUX FridGpuais
OypAKiB LYKPOBMX 3 noninweHo ¢popMoI0 KopeHenoay
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MeTa. BugineHHs LOHOPiB LiHHUX CENEKLINHO FreHETUYHUX 03HAK Ta CTBOPEHHA HOBOTO BUXiAHOTO MaTepiany ans cenekuii
6aTbKiBCbKUX KOMMOHEHTIB ribpuais Oypsakie LyKpoBux 3a dopMoto kopeHennogy. OuiHka NpoAYKTMBHOTO NOTEHLiany eKc
nepuMeHTaNbHUX ribpuais GypsaKiB LYyKPOBUX 3 MojinweHUMu napametpamu dopmu KopeHennogy. Metoau. Monbosuit
(3aknapaHHsa pocnifis, deHonoriyHi cnoctepexeHHs), NabopaTtopHWit (BU3HAYEHHA BMiCTy LYKpY), BWUMiploBanbHO
BaroBuii (BM3HAUYEHHA CTPYKTYPU BPOXKalD), CTAaTUCTUYHUI (MaTeMaTUyHA 06poOKa OTPUMAHUX PEe3ynbTaTiB JOCHiLKeHb).
Pesynbratu. lpeactaBneHo pesynstaTv ouiHKM 6a30BOT NPOAYKTUBHOCTI 6aTbKiBCbKMX KOMMOHEHTIB Pi3HOT reHeTuyHoi
CTPYKTYpU Ta NPOAYKTUBHOCTI eKCnepuMeHTanbHUX ribpuais GypsAKiB LYKPOBMX 3 moninweHot GOpMOK KopeHennoay.
YcTaHoBIEHO NigBULLEHHSA BPOXAMHOCTI KopeHenogis, 36opy i BUXoLy LyKPY 3 OAUHULI nnowi y ribpuais 6ypsaKiB LyKpoBMX
Ha uuTOonNasMaTtuyHiii yonosivoctepunbHiin (LLYC) ocHOBI, CTBOPEHNUX 3 BUKOPUCTAHHAM 6araTOpOCTKOBUX 3anuiioBayviB 3
noninweHoto dopmoio KopeHennogy (oBanbHO KOHiYHa). EkcnepumeHTanbHi ribpuan chopmosaHi Ha ocHoBi Garatopoct
KOBMX 3anunioBayis nepworo nokoniHHa 6ekpocy (BC,) nepesaxanu rpynosuit CTaHAapT 3a BPOXaiiHiCTIO KOpeHennopis
Ha 15,2-22,8%, 3060poM i BUXOLOM LyKpy — Ha 14,4-19,4 1 11,5-17,5% BignoBigHo. YMicT Lykpie y kopeHennogax OyB HUX
4yum abo Ha piBHi rpynoBoro ctaHaapTy. AHanoriyHi nokasHukM ribpuais copMoBaHUX Ha OCHOBI 3anunioBayiB Apyroro
nokoninusa 6ekpocy (BC,) ctanosunu 14,0-21,2%, 17,0-23,2% i 17,6-23,9%, BinnosigHo. BmicT uykpy B ix KopeHennoaax
OyB Ha piBHi rpynoBoro cTaHaapty. MokasHuku iHaekcy popmu KopeHennoay ctaHoBunu 1,32 ta 1,28 signosigHo. [6puam,
copmoBaHi Ha OCHOBi BUXifHMUX BaraToOpoCTKOBMX 3anuiOBayiB, XapaKTepu3yBanucs KoHiYHOW (opMOK KopeHennomy
(iHpekc dhopmmu — 0,61). 3a nokasHUKaMM BpPOXaWHOCTI, 360py i BUXOAY LYKPY 3 OAMHULI naowi BoHK 6ynu Ha piHi rpyno
BOTO CTaHAApTy. BUCHOBKM. YcTaHOBNEHO, WO (hOpMa KOPEHEHeN oY € BaXMBUM YUHHUKOM MONINWEHHA NPOAYKTUBHOTO
noTeHuiany OypaKiB LyKPOBUX y cenekuii Ha reteposuc. 3miHa GpopMu kopeHennogy 3 KOHIYHOT Ha 0BaNbHO KOHiYHY NPU3BO
OWTb [0 NiABMLEHHA NPOAYKTUBHOCTI 6AaraTopoCcTKOBUX 3anuitoBadis OypsaKiB LyKpoBux Ha 8—19% Ta ribpuais CTBOPEHUX
3a ix yyacTi Ha 17-23%.

Knrwouosi cnosa: suxionuli mamepian; 6azamopocmkosuli 3anunosay; eemepo3suc; iHOeKc hopmu; YpoxatliHicmb KopeHe
naodis; ymicm yykpis; 36ip UyKpy; BUXIO UYKDY.

BUX 3allMJII0OBAYiB 3 IIOCJiAYIOUMM BUBUYEHHAM

Bctyn

Amnajiz TeHIeHIIilI PO3BUTKY BiTUM3HAHOI i
3apyO0isKHOI ceJeKITil cBigUnTh, 1110 B HUHIIITHIX
YMOBAX CeJEKI[ifHI mocaimxeHHs ii Hagasi Oy-
IyTh CIIPSIMOBAHI Ha CTBOPEHHS TiOpuUIiB Oyps-
KiB IIyKPOBUX Ha IMTOIJIA3MaTUYHIN YOJIOBI-
yocrepuabHilt (ITYC) ocHOBi 3 BUKOPHUCTAHHAM
ABUIIA I'eTePO3NUCY, OCKLIBKY IX IIOTEHI[iAJ IIIe
noBHicTIo He Buuepnano [1-3]. I'ibpuau moBuH-
Hi xapakKTepusyBaTUCA BUCOKOIO IIPOLYKTHUB-
HicTIO, OyTH CTiiKMMU 0 CTpecoBuX (haKTOPiB
IOBKiJIJA, agalTOBAaHUMM M0 KOHKPETHUX Oy-
PAKOCifiHUX 30H i mpumaTHUMHU AJS Oioamam-
THUBHOI €Hepros3aolajgHOol TeXHOJIOTil BUPOIY-
BaHHA [4—6].

OCHOBHUM METOJOM CeJIeKIIil Ha reTepos3uC €
MOCTiiHe BKJIOUEHHS y TiOpmamsaliiro HOBUX
ITYC niwmiit Ta gimiit i momyasamii 6araTopocTKo-
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ix KoMOiHaIlifiHOI 3TaTHOCTI Ta TPOAYKTHUBHOCTI
CTBOpPEHUX 3a Ix ydactio ribpugis [7, 8].

YV cesekIrii BUCOKONPOAYKTUBHUX TiOpuAiB
Ha IIUC ocHOBi BesuKe 3HAUEHHS HATAETHCA
TEOPETUUYHNM IIUTAHHAM 3 imeHTHU(dIiKaIil IiH-
HUX TE€HOTHUIIIB POCJaWH OYPAKIB IIYKPOBUX Ha
PaHHIX eramax CeJIEeKIIIMHOTO IIpoIlecy, IIO-
IaJbIIIOMYy iX BceOiuHOMY BUBUEHHIO i m0OOpPY
map AJisd riopuamsailii 3 MeTon MaKCHMAJILHOTO
BUKOpUCTaHHS edeKTy rereposucy [9, 10].

Vemix cenekiriitHol poboTm 00yMOBJIeHUIT HAa-
SABHICTIO KOMOiHAIIiliHO-3JATHUX JIiHINA 3aKpim-
JoBauiB crepuibHOCTi (O-TUIiB), iX aHasoris ia
ITYC i 6araTopoCTKOBUX 3aMIMIIOBAUiB, IK 0aTh-
KiBCBKMX KOMIIOHEHTiB MaiOyTHixX riopuais [11].

Y nmocrmimeHHAX 3 OypAKaAMH IIYKPOBUMU
OKPiM OCHOBHUX KPHUTePiiB 1060py BUCOKOIIPO-
nyktuBHEX riopuzais Ha ITUC ocHOBi, He MeHII
Ba'KJIMBUM HUHi € BBEJIeHHS B OI[IHOYHY CHUCTE-
MY COPTOBHOPOOYBAaHHS PANY AOZATKOBUX
MOPGOJIOTIYHNX O3HAK POCJUH IIEPIIOrO POKY
Bererarii (hopMa KOpeHemyIoay, piBeHb PO3Mi-
IeHHA HOT0 HAaJ IIOBepXHe I'pyHTY Ta im.). Ile
icToTHO MpPHCKOPUJIO O HMPOIlEC CTBOPEHHSA Tib-
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PpUIiB 3 MOJIIIIEeHOI (OPMOI0 KOPEHEIJIOLY
(oBaJIbHO-KOHiIUHA, HIUPOKO-KOHiUHA), AKa 0
3abesmevyBaja BUIIY iX HOPOAYKTHUBHICTH Ta
OyJsia HaWOiNBIT TPUAATHOIO IJsI MexXaHi3oBa-
Horo 30upanHs [12, 13]. Takoik, HasTBHiCTH BU-
nieBKasaHux (POPM KOPEHEIJIOiB CIPUATHME
3HMKEHHIO IXHiX BTPAT i IOIMKOIKEeHb IIiJl yac
BUKOITYBaHHS, 3MEHIIIEHHIO 3arajJbHOI 3a0pya-
HEHOCTi BOPOXY KOPEHEeIJIOAIiB i HeIIPOAyKTHUB-
HUX BHUTpPAT Ha IIepeBe3eHHA CHUPOBUHU MO0
micib nepepobnsHHEa [14, 15].

Huni ocobimBo axTyalbHMMU ITHUTAHHAMHI
CeJIeKIIil € HasABHICTh e HEeTUYHOTO Pi3HOMAHIT-
TS BUXiZHOTO MaTepiany, BUJIiJeHHA TOHOPIB
MiHHUX CeJIEKIIIMHWX O3HAK Ta CTBOPEHHS Ha
iX OCHOBi KOMOiHAIIMHO-IIIiHHNX 0ATBKiBCHKUX
KOMIIOHEHTiB HOBUX BUCOKOIPOAYKTUBHUX Ti0-
puniB OypakiB mykposux [16, 17].

Kopenennoau paiionHoBanux ribpumiB Oyps-
KiB IIyKPOBUX IIle He IIOBHICTIO BiAIOBiZaiOTh
BUMOTaM CYYacHOTO IYKPOBUPOOHUIITBA [18—
20]. Huni ¢ HU3Ka akTyaJabHUX OpPoOJIEM, IIO-
B’sI3aHUX i3 (DJOPMOIO KOPEHEIJIoNy, AKi moTpe-
O0yIOTH HaraJbHOTrO Po3B’sa3aHHA. HagmipHe 3a-
rIuOJIeHHA MOro Y I'PYHT, HeJJocKoHaia hopMa,
rInOoKi O0PO3eHKY 3HAYHO ITIiIBUINYIOTH €Hep-
rosaTparTu Iig yac 30MpaHHS BPOKAa0 Ta CIIPU-
SIIOTh BUBE3E€HHIO POMIOYUOrO IIapy I'PYHTY 3
moss [19]. Oxpim Toro, cocTepirarorbcd 3HAY-
Hi BTpaTU Macu KOpeHeILJIOAiB uepe3 MexaHiuHi
MIOITKOAKEHHs y IIpolieci sbmpanud. 3 oryany
Ha 1e, hopMa KOPEHEILJIONYy € BasKJINBOIO KO-
JIOTO-CeJIEKIifTHOI0 03HaKoM0 [21].

CrBopeHHA TriOpuaiB OypaAKiB IyKpPOBUX 3
moJrinmreHoio  (GoOpMOI KOPEHeIIoAy IacTh
MOXKJIMBICTH OJHOYACHO MiABHIMUTH IX IIPO-
IYKTUBHICTh Ta 3HAUHO 3MEHIIIUTU €HEeprosar-
paTtu, TpaBMyBaHHA i 3a0pyaHeHiCThL KOpeHe-
IJIoAiB mixm yac BuKomyBauHua [22, 23].

Bupimenna mnocraBiieHOTO 3aBAAaHHA MOMK-
JUBe ILJIAXOM BIIPOBAIKEHHSA B CeJEKIIMHUN
IpoIiec TeHOTHUIIiB OypAKiB KOPMOBUX, AK JO-
HOPIiB IMiHHUX CeJIEKI[iHO-TeHeTUYHUX O3HaK.
Ile mae MOMKJIUBICTH POSIIMPUTU T'e€HETUUHUN
HOTEeHITiaJ Ta HMOJImIuTH OYypAKH IIYKPOBi 3a
MPOSABOM BAXKJIMBHUX T'OCIOTaPChKO-IIIHHUX
osHak [12, 24].

Bypaku xopMoBi MaloTh psag reHEeTUYHO 00y-
MOBJIEHIX O3HAK, AKi CeJeKIiHHMMH MeToJa-
MU MOXKJIMBO IIPUBHECTH Y I[YKPOBI IJIs iX CyT-
TEBOTO MOJIIIINIEHHA. 3a OJHAKOBUX AarpoKJIi-
MATUYHUX YMOB KYJbTUBYBAHHSA BOHU MOXKYTh
yIBiui mepeBUIyBaTH IIYKPOBi 3a BposKaliHic-
TI0O KOpeHemjomiB. Maiiske ABI TpeTHHUH KoOpe-
HeIJIOAY B HUX PO3TAIIOBAHO HAaJ IIOBEPXHEIO
I'PYHTY, ILIO IIOJIETIIIyE€ IHOro BUKOITYyBAaHHA i
CYTTEBO 3MEHIITYE BUHOC POAIOYOTO ITapy I'PYH-
Ty [19].
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Tomy, nmuTamusa riopuausaiiii OypAKiB IIyK-
POBUX 3 KOPMOBUMHU Ta CTBOPEHHSA HOBOTO BU-
XigHOrO MaTepiany s GopMyBaHHS OaTbKiB-
CBLKUX KOMIOHEHTiB riOpuaiB OypAaKiB IIyKpO-
Bux Ha I[YC ocHoOBi 3 moJimiieHon (opmMor0
KOPEeHeILIONYy Hapasi € ZJOCUTh aKTyaJbHUMH i
CKJIaJHUMMU B IIJIaHI IPaKTUYHOTO IX BUKOHAH-
HA. [Ipy mpomMy HeOOXiZHMMEN € KOMILIeKCHi
Oigxoau BeIeHH CeJIeKI[iITHOro IIpoIlecy 3 ypa-
XYBaHHAM IIPOSABY HAWBaKJIMBIIINX CEJIEKI[iN-
HO-T€HEeTUYHUX 1 rocIogapChbKO-IIiHHUX O3HAK
y POCJIMHHOMY OpPTraHisMi, XapakTepy KopeJs-
MiAHUX B3a€MO3B’A3KiB MiXK HHMU Ta THUIIB
yCcIagKyBaHHSA B mpoilieci riopuamaarnii [25].

Jlumte 3a BigmoBigmoro mobopy ITYC siniit Ta
0araTOpPOCTKOBUX 3aNWJIIOBAYIB 31 3MiHeHMMU
napamMeTpaMu (QOpPMH KOPEHeIJIogy MOKHA
OTPHUMATH HOBe IIOKOJIiHHS TriOpuaiB OypAKiB
IYKPOBUX 3 HAWBUIIUM IIOTEHI[1aJI0M HPOIYK-
TUBHOCTi. Ilod3uTUBHUM € Te, III0 B HUX TaKOXK
moJiniryeTrbes popmMa KopeHerniony. Bin gact-
KOBO BHCTYIIA€ HaJ PiBHEM IIOBEePXHi I'DYHTY,
Mae TIJIaJeHbKy MOBEPXHIO, MIIKYy O00pisaxy
(oproctuxy) [12]. 3abpyaHeHICTh KOpPEHEILIO-
OiB y Takux TiOpuAiB, 3ajIesKHO BiJ POKY I0-
CIimKeHb Ta CKJIany I'PYHTY, Bapitoe Big 1,9 mo
4,8% . Takox, 3HAUHO 3HUIKYIOTHCS €Hepro3ar-
paTtu 3a BUKOITyBaHHA ix 3 rpyHTy [14, 15].

3aBaaKu peKoMOiHAIlil reHiB, 1110 KOHTPOJIIO-
I0Th QOpPMY KOpeHeIIony OypsaKiB IIyKpOBUX,
YPiBHOMAHITHIOIOTBCA IX COPTOBiI pecypcu i
OigBHUINTYEThCSA IPOAYKTUBHiICTE. TomMy, pPOJb
TeHeTUYHUX OCOOJMBOCTEN CydyacHUX TiOpuAiB
OypaKiB IyKpoBUX B iHTeHcudikaIii ramysi e
IocuTh 3Hauymomwo [12, 17].

Mema OdocnidxeHnb — BUILIEHHSA JOHOPIB IiH-
HUX CeJIEKI[iiHO-TeHeTUYHUX O3HAK Ta CTBOPEH-
HSA HOBOT'O BUXITHOrO Marepiany IJs CeJeKITil
0aThbKiBCLKMX KOMIIOHEHTIB TiOpumiB OypsakiB
IIYKPOBUX 3a hopMoio KopeHerwiony. OmiHioBaH-
Hf TPOAYKTHUBHOTO TOTEHIIially eKCIIepUMEeH-
TAJbHUX TiOPHAiB OyPAKiB IIYKPOBUX 3 MOJIIIIIIIe-
HUMU ITapaMerpamMu (QOpMU KOPEHEILIONY.

Matepianu Ta MeToAMKa ROCNIAKEHD

ExcnepuMmeHTa bHI DOCHiAKEeHHS IIPOBOIU-
au Ha Hocaigui#t cranii TroTrorHEUIITBA HHIT
«Imcruryr semaepobecrBa HAAH» (M. YMmanb,
Yepracbka 001.) HayKOBIsIMHU JlabopaTopii ce-
JekIii OypakiB ImykpoBuX ympomoB:k 2015—
2021 pp.

IPYHT ZOCTiAHOTO IOJA — YOPHO3EM OIIif30-
JeHu# 3 ymicTomM rymycy B opHomy Imapi (0—
30 cm) 3,31%. HocaimHa cTAHIiS TIOTIOHHU-
IITBA PO3MiIlleHAa B 30Hi HECTIMKOT'O 3BOJIOKEH-
Ha. CepegHs KiJbKicTh omamiB 3a pikK craHo-
BuTh 470—-490 MM, 3 AKMX Ha Iepion 3 TeMIiie-
parypoio moran 10 °C mpumnagzae 300—-310 mm.
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Cenekyis ma HaciHHUUMBO

3araJybHa TPUBAJIICTE Imepioay Bererarlii pocaima
cranoBuTh 200—-212 1i6. Cyma aKTUBHUX TeM-
neparyp noHan 10 °C cranoButs 2550—-2600 °C.

Ilepionx mpoBegeHHA AOCTiAKEeHb XapaKTepu-
3yBaBCsA HeCTaOLMIbHUMU MOTOJHUMU YMOBaMMU.
Manu micie mocyxu, miBuIlleHa TeMIlepaTypa
noBiTpsa. Hatimenre onazxiB (381 mMm) 6yso 3a-
dikcoBano y 2019 p., Haibiapme (642 Mmm) — y
2021-my. Caim sasHauuTm mIpPO HepiBHOMIp-
HIiCTHL PO3MOAiNy OomamiB 3a MicAIgMH. YIPO-
IOBXK mepiomy Beretarii pociamH (KBiTeHb—Be-
peceHb) 3a POKM JOCIiA:KeHb HaliMeHIIIe OmaiB
BUIIaIaji0 B CEPIHi.

Kinpkicts onmaxiB y 2016 ta 2018 pp. 6ysia B
MexKax OaraTopiuHoro moxasHuka (633 mMm), y
2021-my mepeBuyBaJa iioro, a 2019-2020 pp.
oysau mocuth 3acymauBumu (380 i 483 MM Bif-
MoBigHO). ¥ BecHsHI Ta JiTHI Micsari cmocrepi-
raBcs HeHoOip omagiB g0 HOpMHU B Mexax 29—
47 1 24-53 % sBignosigzuo. Ociub 2018 p. Oyaa
JIOCUTH BOJIOTOIO (IePEeBUIIIEHHA HOPMHU BABiUi),
B iHIIII POKM — 3acymImBOIO (HecTaya BOJIOTU
10-35% mo mopmu). 3a TEMIIEPATYPHUM PEKU-
MOM CIIOCTepirajocsa He3HaUYHe IIePeBUINEeH-
Hs cepenHbobaraTopiunux gaunux (2,1-3,3 °C).
Ilepiogu Bererarii pocauH 3a POKH HOCJi-
IKeHb XapaKTepus3yBaJNCh AK CJIa0KOIIOCYIII-
auBi (I'TK = 0,66-0,95). JIume 2021 p. 6yB
IOCTAaTHBO BOJIOTMM BIIPOJOBIK yChOT'O mepiomy
Beretanii (I'TK = 1,30). 3aramom, moromxi
YMOBU POKiB JOCHiIKeHb OYIU CIIPUATIUBUMU
IS HOPMAJBHOTO POCTY I PO3BUTKY POCIUH
OypAKiB IIYKPOBUX.

Ho moapoBux mochaimiB OyJsio samyueno 36
3pasKiB 0araToOpoCTKOBUX 3alWJIIOBAYiB mep-
IIIOT0 i IPYTroro ImOKOJIiHbL OeKpocy 3 HOoJIimIe-
HOI0O (hOopMOI0 KOopeHemony Ta 252 eKcmepu-
MeHTaJbHI AUIIOifHI ribpugu OypaKiB myKpo-
BUX, cDOPMOBAaHiI Ha OCHOBi 6aTbKiBCHKUX KOM-
IIOHEHTIB Pi3HOT0 T'eHETUUYHOT'O ITOXOAXKEeHHH.
CxpelllyBaHHsA IIPOBEIEHO IIig mapHuUMU Osa3e-
BUMH i30JIATOpPaAMHU i Ha IIPOCTOPOBO i30JILOBA-
HUX JiJISHKaX.

IInoma obuaikosol minauxu — 10,8 M2, mos-
TOPHICTH mocaimy TpupasoBa. PoamiimeHHA 1Ii-
JSHOK — peHAoMizoBaHe. COPTOBUBUEHHS BU-
xigumx ¢opm i ribpuaiB mpoBemeHO 3TigHO 3
METOAMKOI0 COPTOBHUIPOOYBaHHSA, po3podJe-
HOI0 HAaYKOBIAMU [HCTHUTYTY OioeHEpTEeTUYHUX
KyJabTyp i nmykpoBux O0ypaxkis HAAH (IBKillB
HAAH) [26]. Ak cTamgapT oOpaHO Tpu HaM-
Jgimmi BiTumsHAHI Ti6puau OypPAKiB IIYKPOBUX
‘Bayka’, ‘Bynasa’ i ‘KBapra’, magaui IBKillb
HAAH.

VYposxaiiHicTh KOPEHEeIJIOAiB OYPAKIB ITYKPO-
BUX BU3HAYAJIN METOIOM CYIiJIbHOT'O IIOMiJISH-
KOBOT'O 30MpPAaHHA 3 HACTYIHUM IIEPEPAXYHKOM
Ha 1 ra. Ilykpucricts KOpeHEMJIOAIB yCTaHOB-
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JIEHO MEeTOJOM XOJIOOHOl AmMrecTtii 3a mMeTomu-
komo IBKillBb HAAH ma aBroMaTn30BaHi# JiHil
«Benema» [26]. CraTucTuuny 0OpPOOKY eKcie-
PUMEHTAJbHUX HAHUX 3AiHACHIOBAJIN METOIaMMU
nucrepcifinoro ananisy 3a B. O. [locmexoBum 3
BUKOPUCTAHHAM IpUKJagHUX Iporpam Micro-
soft Excel 2010 Ta Statistica 6.0 [27].

Pe3ynbTratn gocnigxeHn

Amnaisz morogaux ymoB 2015—-2021 pp. cBiz-
YUTHh OPO iX HecTabiJIbHICTH 3a poKamwm, IO
Iajo 3MOTYy BCeOiUYHO OIliHUTH eKCIepHUMeH-
TaJbHUU MaTepiajs, BUABUTU TI'eHETUUHiI OCO-
O0smBoCTi Ta (heHOTUIOBUU HTPOAB HANBAIKJIIMBI-
muX KiJgbKicHMX o3HAK i Bimibpatm dopmu 3
BMCOKOIO aJJalITUBHOIO 3JJaTHICTIO POCJMH.

Ilepmum eTamom mociimkeHb OYJI0 BUBUEH-
Hs piBHA 0a30BOI MPOAYKTUBHOCTI 6araTopocT-
KOBHUX 3aNlUJIIOBAYiB OYPAKIB IMIYKPOBUX ITOJilI-
nieHuX 3a (hOPMOI0 KOPEHEIJIONY.

3a pesyJibTaTaMu COPTOBUNIPOOYBAHHS
2015-2017 pp. BUAiJIeHO TOTOMCTBa HaiKpa-
WX 3a IPOAYKTUBHICTIO 0araTopocTKOBUX 3a-
nuiaoBadis nepmroro (BC)) i apyroro (BC,) mo-
KOJIiHB 6eKPOoCY 3 HMOJIIMIIIeHNMH ITapaMeTpaMu
dopmu KopeHemaony (tabda. 1).

BaraTopocTKkoBi 3anuaioBaudi riOpuAHOTO MO-
xomxenua (BC, i BC) 3 oBaJbHO-KOHIUHOIO
¢dopMOI0 KOpeHeIJIoAY iCTOTHO IlepeBasKaiu
TPYIOBUM CTaHAAPT 3a BposKalHICTIO KopeHe-
miIoaiB i 36opom mMyKpy 3 oguHUIL 1iomli. Ilo-
Ka3HUKM BPOXKAHOCTI KOPEHEILJIOIB Y 3aIlijIio-
Bauis BC, BapitoBanu B mexax 56,1-62,8 t/ra,
sanumaoBavdis BC, - 55,0-60,1 t/ra. 3a cepexn-
HIM NOKa3HMKOM YMiCTy IIYKPY B KOpPEHEILJIO-
nax sanuiatoBadi BC icToTHO mocTymanuca rpy-
mosomy crauzapty (18,9 i 19,5% simgmosiguo).
Y 6araTopoCTKOBUX 3alWJIIOBAYiB APYTrOro IO-
KosinHa G6expocy (BC,) ymict nmykpis y Kope-
HeIlJIoaxX MOCAT PiBHA TI'PYIOBOTO CTaHIApPTY.
3a KOMILJIEKCHOIO 03HAKOI0 «30ip IMyKpy» 3pas-
ku BC, mepesuinyBasu rpymnoBuii CTaHAAPT Ha
6,4-18,3%, BC,— nHa 9,3-19,4%, 3a BUX0omOM
nykpy — Ha 1,6-13,11i 10,1-20,6% Bigmosiz-
HO.

YcraHoBJIeHO, IO Hicad APYyroro Hacu4uy-
BaJIBHOT'O CXpeINlyBaHHsS BPOXKalHIiCTh KOopeHe-
maoAiB OGaraTopocTKoBMX 3sanuiioBauis BC,
3MiHMJIacs He CyTTEBO MOPiBHAHO i3 3aIlIMJIIOBAa-
yamu BC,, a BMicT myKpiB y KopeHemyiogax i
BUXiJ IIYKPY 3 OAWHMUIIL IJIOIIi 3HAYHO 3POCJH.
ITe o6ymoBIeHO HacammIepen Pi3HUM reHETHY-
HUM KOHTPOJIEM HPOABY IIMX O3HAK Ta THUIIOM
iX ycnmagKyBaHHSA IIOTOMCTBOM.

3a pesyJbTaTaMu OOCIiIKeHb OYJIO CTBOpE-
HO HOBi KoMOiHAIliliHO-3JaTHiI 6araTOpPOCTKOBi
3anuIoBavYi OypsAKiB IIYKPOBUX ITOKOJIHHSA
BC, i BC, 3 oBasbHO-KOHIYHOIO (hOPMOIO KOpe-
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Breeding and seed production

Tabauus 1

MpoAyKTUBHICTL HaKpaLKUX 6araTopoCTKOBUX 3aNUOBaYiB GYPAKIB LYKPOBUX NepLIoro i Apyroro noKoniHb
6ekpocy (BC,, BC,) (2015-2017 pp.)

. . . . 36ip Buxip, Moka3Huku fo rpynosoro ctaHpaapty, %

CenekuinHuit CenekuinHuii YpoxaiiHicTb YmicT . : - -
HoMep marepian KopeHennofis, T/ra | uykpis, % UYKpY, | UYKPY, | ypoanHicTb ymicr 36ip BUXIA
T/ra | T/ra | kopeWennopis | uykpiB | Uykpy | UyKpy

baratopocTtkoBi 3anuntoBauyi BC,
242 63 1729/21b, 59,1 18,9 11,17 | 9,83 116,1 96,9 112,6 | 110,1
248 63 1729/25b, 62,8 18,7 11,74 | 10,10 123,4 95,9 118,3 | 1131
253 6351997/12 b, 56,1 18,8 10,55 | 9,07 110,2 96,4 106,4 | 101,6
256 6333/9b, 57,4 191 10,95 | 9,86 112,8 97,9 1105 | 110,4
258 63 33/14 b, 59,8 18,8 11,24 | 9,67 117,5 96,4 113,3 | 108,3
261 6333/17 b, 61,2 18,7 11,44 | 9,84 120,2 95,9 115,3 | 110,2
264 6376/2b, 56,8 19,0 10,79 | 9,49 111,6 97,4 108,8 | 106,3
273 6376/11 b, 59,4 19,0 11,29 | 9,93 116,7 97,4 113,8 | 111,2
281 53 1705/19 b, 56,4 18,9 10,66 | 949 110,8 96,9 | 107,5 | 1063
X 58,7 18,9 11,02 | 9,70 115,5 96,8 111,8 | 108,6
baratopocTtkoBi 3anuntoBaui BC,

294 b3 1729/21 b, 56,7 19,5 11,06 | 9,95 1114 100,0 1115 | 1114
296 63 1729/25 b, 59,4 19,5 11,58 | 10,42 116,7 100,0 116,7 | 116,7
299 6351997/12b, 55,7 19,6 10,92 | 9,93 109,4 100,5 110,1 | 111,2
302 6333/9b, 57.1 19,6 11,19 | 10,18 112,2 100,5 112,8 | 114,0
308 63 33/14 b, 58,9 19,4 11,43 | 9,83 115,7 99,5 111,3 | 110,1
311 63 33/17 b, 60,1 19,7 10,84 | 10,77 118,1 101,0 119,4 | 120,6
320 6376/2b, 56,5 19,5 11,02 | 9,92 111,0 100,0 1111 | 1111
324 6376/11b, 58,8 19,6 11,52 | 10,37 115,5 100,5 116,1 | 116,1
332 63 1705/19 b, 55,0 19,7 10,84 | 9,86 108,1 101,0 109,3 | 110,4
X 57,6 19,6 11,27 | 10,14 113,1 100,3 113,6 | 113,5

St rpynoswuii 50,9 19,5 9,92 8,93 - - - -

HIPOVO5 3,62 0,44 0,41 0,40 - - - -

HeIJIOAY Ta BMCOKOI0 0a30BOI0 IPOAYKTUBHIC-
T10. IX momisnbHO BUKOPUCTOBYBATH SIK OATHLKiB-
CbKi KOMIIOHEHTH AJIA IOJAJIBIIOTO HigBUIIEH-
HS IPOAYKTUBHOTO MOTEHIiay HOBUX TiOpUIiB
Ha ITYC ocHoBi.

s omiHKu edeKTUBHOCTI pPO3POO6JIEHOTO
HaIIpsaMy i cxeM ceJieKI[il HOBOT'O BUXiJZHOTO
MaTepiany AUILIOIZHUX 6araTOpPOCTKOBUX 3a-
OUJII0BAaUYiB 3 MOJINIIeHMMUN apaMeTpaMu
¢dopmMu KOpeHeIJIONy, HAMMW CTBOPEHO eKcIle-
pUMeHTAaJNbHI Tribpuam OypsaKiB IIyKpoBUX Ha
ITYC ocuoBi, ne 6aTbKiBCHKUMU KOMIIOHEHTA-
MU CJyTryBajJii paHillle BijicejieKTOBaHiI BUCO-
konmykpucti ITYC ninii pisHOro reHeTwuyHOTO
HOXOMKeHHA 3 KOHIUHOIO (opMOI0 KOpeHe-
IJIOAY, 0araTOPOCTKOBI 3ammua0OBAUi IIEPIIIOTO
i gpyroro mokoxinb Gekpocy (BC,, BC,) s
OBaJbHO-KOHIYHOI0O ()OPMOI0 KOPEHEIJoAy Ta
BUXiTHI 3pasKu OUIIJIOIAHUX 0araTopoCTKO-
BUX 3alIMJIIOBAYiB 3 KOHIUHOIO (DOPMOIO KOpe-
HeILJIoNY.

PesyabraTu omiHIOBaHHS IIPOAYKTHUBHOCTI
eKCIIePUMEHTAJIBLHUX TiOpUAiB OypPAKiB IyKpoO-
Bux Ha ITYC ocHOBi, cTBOpeHUX 32 BUKOPUCTAH-
HS BUXiZHUX (opM 6araTopoCTKOBUX 3aIIUIIO-
BauiB, HaBeJeHO B TaOauIli 2.

IToxasHuKU BposKaifHOCTI KOPEHEIJIOAIB eKC-
IepUMEHTAJbHUX TiOpUAiB HOPiBHAHO 3 T'PYIIO-
BUM CTaHIapTOM BapiioBajum B Mexxax 92,0—
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107,6% , ymicTy mykpis — 98,9-102,8% , 360py
nykpy — 94,0-109,5% Ta BuUXOAY IIYKPY —
94,3-109,1%.

ExcnepumenranbHi riopuam, cdhopmoBaHi 3a
BUKOPUCTAHHSA IIOJIIIIIIeHNX 3a (hopMOI0 Kope-
HemyIogy 0araTopoCTKOBUX 3alUJIIOBAUYiB IIep-
moro nokoIiHHA Gexkpocy (BC,), mepesaxann
TPYIOBUU CTaHAAPT 3a BPOXKAMHICTIO KOpeHe-
miroxis Ha 15,2—-22,8% , 300poM i BUXOIOM I[YK-
py — ma 14,4-19,4 i 11,5-17,5% sBigmosizmo
(raba. 3). ¥Ywmict mykpiB y ix KopeHemjaomax
0yB HMKUYMM a00 Ha PiBHIi MOKasHUKA I'PYIIOBO-
TO CTaHZAPTY.

Cruix 3asHAUUTH, 110 B IiOPUIiB I[HOTO THUITY
KOMILJIEKCHI O3HAKM! «30ip MYKPY» 1 «BUXim MyK-
Py» 3pOocCJu 3aBAAKU HiIBUIIEHHIO BpoKaiiHOC-
Ti KopeHemyaoaiB. TexHoMIOTiUHA AKICTH ITYKPO-
CUPOBUHMU y HUX Oyja HUKUYOIO abo Ha piBHI
TMIOKa3HWKA I'PYIIOBOTO CTaHIAPTY.

AHajis TPOAYKTUBHOCTI €eKCIepUMEHTAaJb-
HUX ribpuaiB OypAKiB IYKPOBUX CTBOPEHUX 3a
BUKOPUCTAHHS 0araTOPOCTKOBUX 3aIMJIIOBAYiB
apyroro mokosinHs Gexkpocy (BC,) ceiguuts,
IO 3a BPOYKAWHICTIO KOPEHEeIJIoAiB, 30opoM i
BUXOJOM IIYKPY BOHH iCTOTHO II€epeBa’KaioTh
rpynoBuii crauzapt (tada. 4).

3a BPOKAMHICTIO KOPEHEILJIOAiB IIePeBUIIeH-
Hsa cranosuwiao 14,0-21,2%, 360pom i BUXOLOM
nykpy — 17,0-23,21i 17,6—23,9% sBigmosigHo.
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Tabnuys 2

MpoAyKTUBHICTb eKcnepuMeHTanbHUX ribpuaie 6ypakie uykposux Ha LlYC ocHOBi, CTBOpeHMX 32 BUKOPUCTAHHA
BUxigHux popm 6aratopocTKoBux 3anunioBayis (2019-2021 pp.)

MNoka3HWKKM [o rpynoBoro CTaHAapTy, %

CenekuiitHuit KombiHauis YpoxaiiHicTb, yMi'CT 36ip Buxip, - ywict | 36ip | suxig
HoMep CXpelLyBaHHsA T/ra LyKpiB, % | LUyKpY, T/ra | UyKpy, T/ra | ypoxaiHicTb uyipis | uyiny | uyioy
E72112 L4YC4 x B31729/21 45,9 18,3 8,40 7,54 94,4 101,1| 95,5 | 96,3
E72116 | L4C32 x b333/9 44,7 18,5 8,27 7,38 92,0 102,2 | 94,0 | 94,3
E72119 | U4YC37 xb376/2 49,6 18,4 9,13 8,45 1021 101,7 | 103,8 | 107,9
E72121 L4C42 x B31729/25 48,9 18,5 9,05 8,08 100,6 102,2 | 102,8 | 103,2
E72124 | L14C48 x B31705/19 51,8 18,4 9,53 8,51 106,6 101,7 | 108,3 | 108,7
E72144 | UYC51 x b351997/12 47,8 18,2 8,70 7,81 98,4 100,6 | 98,9 | 99,7
E72146 | UYC54 x b376/11 47,4 18,6 8,82 7,90 97,5 102,8 | 100,2 | 100,9
E72147 L4C67 x B31729/21 45,8 18,5 8,47 7,63 94,2 102,2| 96,3 | 97,4
E72156 | LYC69 x b351997/12 52,3 18,3 9,57 8,54 107,6 101,1 | 108,8 | 109,1
E72158 | LYC76 x b3 33/14 48,6 17,9 8,70 7,85 100,0 98,9 | 98,9 |100,3
E72160 | LlYC79 x b3 33/17 52,1 18,5 9,64 8,70 107,2 102,21 109,5 | 111,1
E72161 L4C83 x b3 76/11 47,2 18,1 8,54 7,63 97,1 100,0 | 97,0 | 97,4
E72166 | LYC89 x b3 51997/12 50,5 18,2 9,19 8,21 103,9 100,6 | 104,4 | 104,9
E72169 | LU4YC96 x b3 33/14 49,9 18,1 9,03 8,06 102,7 100,0 | 102,6 | 102,9
X 48,8 18,3 8,93 8,02 100,3 101,2 | 101,5 | 1024
St rpynosuii 48,6 18,1 8,80 7,83 - - - -
HIP, o 3,49 0,35 0,52 0,54 - - - -
Tabnuys 3

NpoaYKTUBHICTb eKCcnepuMeHTanbHUX ribpuais 6ypakis uykpoBux Ha LLYC ocHOBI, CTBOpeHUX 32 BUKOPUCTAHHA
6araTopocTkoBMX 3anuNioBayYiB Nepworo nokoniHHA 6ekpocy (BC,) (2019-2021 pp.)

CenekuinHuin KomiHaLis cxpelyBaHHs YpoxaiiHicTb, yMi_CT0 36ip Buxip, HOKa3Hme Ao rsz?:foro;g;masxiﬁ
HoMep T/ra UyKpiB, % | UyKpy, T/ra | UyKpy, T/ra | ypoxaitHictb uykpis | uykny | uykpy
E72112 U4C4 x B31729/21b, 57,6 17,7 10,20 8,88 118,5 97,8 |1159|113,4
E72116 U4C32 x B333/9 b, 56,2 17,8 10,07 8,86 115,6 98,3 |114,4|113,2
E72119 U4C37 xB376/2 b, 58,8 17,6 10,36 8,97 121,0 97,2 |117,7 | 114,6
E72121 U4C42 x B31729/25 b, 57,5 17,8 10,23 8,96 118,3 98,3 |116,3 | 1144
E72124 | U4C48 x B31705/19 b, 58,6 17,7 10,38 9,04 120,6 97,8 |118,0| 1155
E72144 | UMC51 x 6351997/12 b, 57.3 17,6 10,08 8,73 117,9 97,2 | 1145|1115
E72146 L4C54 x B376/11 b, 56,8 17,8 10,12 8,86 116,9 98,3 |115,0 | 113,2
E72147 U4C67 x B31729/21 b, 56,0 18,0 10,09 8,94 115,2 99,4 | 114,7 | 114,2
E72156 L4C69 x B351997/12 b, 59,3 17,7 10,38 8,96 122,0 97,8 1118,0| 1144
E72158 | UYMC76 x B333/14 b, 59,4 17,5 10,40 8,96 122,2 96,7 |118,2 | 1144
E72160 U4C79 x B3 33/17 b, 59,0 17,8 10,51 9,20 121,4 98,3 | 1194|1175
E72161 LI4C83 x B376/11 b, 57.3 17,6 10,08 8,73 117,9 97,2 | 1145|1115
E72166 L14C89 x B3 51997/12 b, 58,5 17,5 10,25 8,83 120,4 96,7 |116,5|112,8
E72169 L4C96 x B3 33/14 b, 59,7 17,5 10,45 9,02 122,8 96,7 | 118,8 | 115,2

X 58,1 17,7 10,34 8,99 119,3 97,7 |116,5| 114,0
St rpynosuii 48,6 18,1 8,80 7,83 - - - -
HIP, o 3,49 0,35 0,52 0,54 - - - -

YMmicT mMyKpiB y KopeHemJaogax y HuUX OyB Ha
piBHiI rpymoBoro crammapry. 3pOCTaHHS BpPO-
JKaHOCTi KOPEHEeIJIoNiB i 300py IIYKPY B €KcC-
MePUMEHTAIbHUX TiOpuAiB OYPAKIB IIYKPOBUX
00yMOBJIEHO HacaMIlepe  ri0puans3aIiiiiHuM mo-
TeHIliaJoM 0ATbKiIBCHbKHX KOMIIOHEHTIB Ta 3Mi-
HOIO (hopMHu IX KOpPEHeIIoNy 3 KOHIiuHOI Ha
oBaJIbHO-KOHiIuHYy. IlojimiieHHA TexHOJOTIY-
HOI AKOCTI I[YKPOCUPOBUHHU € Pe3yJIbTaTOM
IBOX IHUKJIB OEKPOCHUX CXpeIlyBaHb Ha Mif-
BUINEHHA BMIiCTy IIYKPiB Yy KOpeHemogax 6ara-
TOPOCTKOBUX 3aNWJIOBaUYiB, IOJINMIIEHUX 3a
(OPMOI0 KOPHEHEILJIONY.
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Y mporeci gocaimskeHb yCTaHOBJIEHO, 30ib-
IIeHHA BMIiCTy IIYKpPiB y KOpeHeIJomax riopu-
IiB, chopMOBAHMX Ha OCHOBi 6araTOPOCTKOBUX
3aMUJIIOBAYIB JPYroro IOKOJiHHA OeKpocy
(BC,), B cepenuromy no 18,3% , mopisBHAHO 3
riopumamMu 3a BUKOPUCTAaHHS 0araTopoCTKOBUX
3aMUJIIOBAYIiB IIEPIIIOT0 MOKOJIHHA OeKpocy
(BC,) 3 ymicrom nykpis 17,7% . Taxkox, saBaa-
Ku 3MiHiI (hopMu KopeHemyony 3 KOHIiYHOI Ha
OBaJIbHO-KOHIUHY, 3HAUHO 3pocJjia BPOsKalHiCTh
KOPEHEeILTOAiB BUIeBKa3aHUX TiOpuaiB mopis-
HAHO 3 ridbpummamMu, CTBOPEHMMHU 3a BUKOPUC-
TaHHA BUXiTHUX 0araTOPOCTKOBUX 3aIlMJIIOBA-
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Breeding and seed production

Tabauus 4

MpoAYKTUBHICTb eKcnepuMeHTaNnbHUX ribpuaiB 6ypakis Lykposux Ha LLYC ocHOBI, CTBOpEHUX 33 BUKOPUCTAHHSA
6aratopocTkoBUX 3anunioBa4is Apyroro nokoninHa 6exkpocy (BC,) (2019-2021 pp.)

CenekuinHui KomGiHaLin cxpelilyBaHHs YpoxaiiHicTs, yMi'cro 36ip Buxip HOKa3HMK‘M A9 r[;yMnitéioro;g?:,uaELy);i;o
HoMep T/ra Lykpis, % | LUyKpY, T/ra| LyKpy, T/ra | ypoxaitHicTs LyKpiB | UyKpy | LyKpY
E72205 | U4C4 x B31729/21b, 57,1 18,2 10,39 9,26 117,5 100,6 | 118,1|118,3
E72217 | UYC32xB333/9b, 55,4 18,6 10,30 9,29 114,0 102,8 | 117,0|118,6
E72224 | UMC37 xB376/2b, 58,0 18,2 10,56 9,40 119,3 100,6 | 120,0|120,1
E72229 | UYC42 x B31729/25 b, 57,9 18,3 10,60 9,47 119,1 101,1 | 120,5|120,9
E72241 | IMC48 x B31705/19 b, 58,9 18,4 10,84 9,70 121,2 101,7 | 123,2 | 123,9
E72253 | UMC51 x B351997/12 b, 57,7 18,3 10,56 9,43 118,7 101,1 | 120,0 | 120,4
E72260 | U4C54 x B376/11 b, 57,2 18,5 10,58 9,50 117,7 102,2 | 120,2 | 121,3
E72274 | UMC67 x B31729/21 b, 56,7 18,4 10,43 9,33 116,7 101,7 | 118,5|119,2
E72277 | UHC69 x B351997/12 b, 58,9 18,2 10,72 9,54 121,2 100,6 | 121,8|121,8
E72286 | LlYC76 x b3 33/14 b2 57,9 18,0 10,42 9,24 119,1 99,4 |118,4|118,0
E72297 | U4YC79 x b3 33/17 b2 58,9 18,4 10,84 9,70 121,2 101,7 | 123,2|123,9
E72299 | Ll4YC83 x b3 76/11 b, 57,7 18,0 10,39 9,21 118,7 99,4 |118,1|117,6
E72307 | L1YC89 x b3 51997/12 b, 58,7 18,1 10,62 9,44 120,8 100,0 | 120,7 | 120,6
E72318 | LU4YC96 x b3 33/14 b, 57,8 18,1 10,46 9,29 118,9 100,0 | 118,9|118,6

X 57,8 18,3 10,55 9,41 118,9 100,9 | 119,9 | 120,2
St rpynosuit 48,6 18,1 8,80 7,83 - - - -
HIPOI05 3,44 0,37 0,49 0,48 - - - -

YiB 3 KOHIYHOIO ()OPMOI0 KOPEHeILIoAy. ¥ Hac-
JiOK IIHLOTO 30iIBITMINCA H MTOKA3HUKHU 300Dy
IYKPY V BiamoBigHMX ridopumiB 6ypsakiB myKpo-
BUX. 3arajoM, 0araTopoCTKOBi 3sammaioBadvi
nepmoro (BC)) i apyroro (BC,) mokosinb Ge-
Kpocy Ta riopuamy 0ypAaKiB IIyYKPOBUX, CTBOPEHI
3a iX ydacTi, XapakTepu3yIOThCA BPOKaAWHUM
HanpsamoM (E) mpoayKTuBHOCTI.

3araJbHy TeHAEHIIiI0 3MiHM eJeMeHTiB IIPO-
IYKTHUBHOCTI eKCIIepUMEeHTAJIbHUX Ti0puIiB 0y-
PAKIB IIyKPOBUX, CTBOPEHUX 34 BUKOPUCTAHHSA
mosrinmreHnx 3a (GopMoOI0 KOpeHeIony 6araTo-
POCTKOBMX 3allMJI0BadiB IepIIOro i APyroro
nokoyinb Gexpocy (BC,, BC,) ta Buxiguux mo-
OyJaAmii, ToKasaHo HAa PUCYHKY 1.

3a pesyabTaTaMM OIliHIOBAHHS IPOAYKTUB-
HocTi 252 eKcmepuMeHTaJbHUX TiOpumis Oy-
pPAKiB IyKpoBUX, cHOPMOBAHUX HA OCHOBI
pidHHX 0aTHKiBCHKUX KOMIIOHEHTIB, YCTAHOB-
JIeHO MigBuilleHHA 300py # BUXOAY IIYKPY 3
OMMHUIIL MJIOIII ¥ TiOpuAiB OYPAKIB ITyKPOBUX
Ha ITYC ocHoBi, chopMOoBaHUX 3a BUKOPUC-
TaHHSA 0araTOPOCTKOBUX 3aNHJIIOBAYiB 3 IIO-
JinmeHor GopMol KopeHemaony (OBaJbHO-
KOHIiUHO0I0).

Tiopuam, cTBOpeHi Ha OCHOBiI 3amMJIIOBAUiB
BC, (ITYC x BC,), mepesuiyBaju IPyIOBUIA
cTaHZapT 3a 30o0poM i BUXomoM HMykpy Ha 16,5 i
14,0% sBigmosiguo. IiGpuau, oTpuMaHi 3 BUKO-
pucranaam sanwmosauis BC, (ITYC x BC,), —

il 119,9 1202
119,3 1189 , :
120 + 116,5
3 115 1140
2
§ 110+
T
© 105+ 100,9 102,4
£ 1003 101,2 101,5
o 97,7
§ 100
g 95
>
2
S 90
=
85+
80
YpoxaiHicTtb YmicT uykpis 36ip uykpy Buxig uykpy

= Fl (LI.LIC X B3BMX.)

OF, (44CxBC,)

B F, (LlYC x BC,)

Puc. 1. luHamika npoayKTUBHOCTI ribpupie 6ypsAKiB LyKPOBUX, CTBOPEHMX HA OCHOBT 3anWJII0BaYiB 3 NosiNWeHoI0
thopmoto kopenennogy (BC,, BC,) Ta BuxigHux nonynauii (cepeaHe 3a 2019-2021 pp.)
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Ha 19,91 20,2% sigmoBiguo. Takox, y riopu-
nis ITYC x BC, BmicT nmyKpiB y KopeHermrogax
OifBUNIMBCA A0 PiBHA I'PYIOBOTO CTaHAAPTY.
Ti6pugu, orpuMaHi 3a BUKOPUCTAHHA K 3a-
MMUJII0OBAYiB BUXiTHUX 0araTopoCTKOBUX IIOIIY-
JAIiNA, MaJu TOKa3HUKU 300py i BUXOY ITYK-

Py 3 OAWHUILL IIJIOIIi Ha PiBHI I'pyIoBOTO CTaH-
Iapry.

Buxigni 6araTopoctkosi nonynanii (B3 Bux.)
XapaKTepusyBaJnca KOHIYHOIO (popMOIO Kope-
Hemaony (immexc dopmu — 0,66) i moBHUM 3a-
rInOJeHHAM Horo B I'pyHT (Tabdia. 5).

Tabnuys 5

CepepHi 3HaueHHA 6ioMeTPpMYHNX NOKA3HUKIB (PopMU KOpeHenoaY 6aTbKiBCbKMX KOMMNOHEHTIB
Ta eKcnepuMeHTanbHUX ribpuais 6ypakis uykposux (2019-2021 pp.)

CeneKuiiiHnii L ‘ D ‘ d ‘ B K Inaekc hopmu o CTyniHb 3armnbneHHs
marepian cMm kopeHennogy (@) OpMa KOPEHENNIORY | yopenennopy B rpyHT
B3, 21,783 | 1,0 | 3,1 | 0,56 0,66 KOHi4yHa 3armubn.
BC, 275|11,1| 1,0 | 45 | 0,69 1,25 0BaJIbHO KOHiYHa 3/4
BC, 244191 | 1,0 | 43 | 071 1,14 0BaJIbHO KOHiYHa 3/4
F(U4CxB3 ) | 236 | 85 | 1,0 | 32 | 0,61 0,70 KOHi4YHa 3amuoén.
F (U4CxBC) |280|115| 1,0 | 44 | 073 1,32 OBaNbHO KOHiYHa 3/4
F,(U4CxBC,) |27,8|118| 1,0 | 42 | 0,72 1,28 OBa/IbHO KOHiYHa 3/4
HIP, 07 03| - [03] - - - -

Npumitka. L — poexuHa kopeHennogy, D — makcumanbHuit giametp, d — giameTp y XBOCTOBiN YacTuHi, B — BigcTaHb
Bif NNOWMHM MAKCUMANLHOTO fiaMeTpa 0 BepluHu ronoBku, K — koediuieHT macu kopeHennogy.

l'iobpugam OypAKiB IIyKPOBUX, chOPMOBAHUM
Ha 0as3i BUXimHUX MTOWMyJAIil, TaKOXK OyJIu
npuTaMaHHi KOHiuHa (opMa KopeHemaony [iH-
nexc opmu (P) — 0,70] Ta moBHe 3aranbIeHHA
B T'PyHT. ¥ 0araTopoCTKOBUX 3alMWJIIOBAYiB
nepmoro (BC,) Ta apyroro moxosinb Gexkpocy
(BC,), mosinmmenux ceJeKIidHO-TreHeTUIHUMU
MeTomaMu 3a ()OPMOI0 KOopeHeILIony (OBaJbHO-
KoHiuHA), ingexc dopmu (P) cranoBus 1,25 Ta
1,14 BizmoBigmo. Ix KopeHemonu sarauGeHi
B I'PYHT Ha 3/4 moB:kKuHH. AHaji3 mapaMeTpiB
dopMu KopeHemaony TriopumiB, chopMOBaHUX
Ha OCHOBI IMMX MaTepiaJyiB CBig4YuUTh, IO BCi
BOHM XapaKTepH3YyIOThCA OBAJIbHO-KOHIUHOIO
dopmoro. IlokasHuku iHAEKCY opMUu KopeHe-
IJIOAY B HUX cTaHoBuau 1,32 ta 1,28 Bigmosin-
Ho. Kopenemomu 1mux riopumiB Oyam 3arjmo-
JIeHi B I'PpYHT Ha 3/4 DOBKUHU, MaJU TJIadeHb-
Ky TOBEpXHIO i MiaKi KopemeBi Gopisgku (op-
Toctuxu). CepenHili MOKa3HUK iHAEKCY opMu
KOPEeHEeILJIONY 3a TPphOMa CTaHAApTaMM CTaHO-
Bus 0,61.

i dakTu cBiguaTh IPO IIUPOKI MOKJIUBOCTI
IMiABUINEHHSA NPOAYKTHUBHOTO IOTEHIIiady Oy-
PAKiB IIYKPOBUX 3aBAAKU IIIUPOKOMY BIPOBa-
IJKeHHIO B CeJIEKIiTHUI IIpollec PisHOMAHITTS
pocaun Buny Beta vulgaris L., Ak ToHOPiB IiH-
HUX CeJIeKIIifHO-TeHETUUYHUX O3HaK.

YcrTaHoByeHO, 110 TiOpUAW 3 KOHIUHOIO (op-
MO0 KOPEHEeILJIOAY MAaloTh 3HAYHO HUMKYi IO-
Ka3HUKHU IIPOAYKTUBHOCTI, Hi’K 3 0OBaJIbHO-KO-
HiYHOI0. 3arajoM, yce Ie IiATBepI:Kye HaIry
rimoresy, 110 3MiHa (QOPMU KOPEHEIJIOAY 3 KO-
HiYHOI Ha OBaJIbHO-KOHIUHY € BaroMmuM UYMHHU-
KOM HiIBHUINEHHA IPOAYKTUBHOTO IIOTEHIIialy
OypAKiB IIYKPOBUX.
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3a pesyabTaTamMu OOCJIiIsKeHb CTBOpeHO 14
KOHKYPEHTO3IaTHUX TibpuaiB OypAKiB IIyKpo-
Bux Ha ITYC ocHOBi 3 oBaIbHO-KOHIUYHOIO (hOP-
MOI0 KOPEHEIJIOAY, YaCTKOBUM BUCTYIAHHAM
iXx HaJg TOBEPXHEI I'PYHTY, IVIaJeHBKOIO IIO-
BEePXHEI0 i MiJIKOI0 KopeHeBoIO 60opisgkoio (op-
TOCTUXO0I0), AKI XapaKkTepu3yIOThCA IIiTBHUIIE-
HUM piBHEM IIPOAYKTUBHOCTI, HNpPUIATHI g
€Hepro- Ta eKOoJIOTOOINaJHUX TEeXHOJIOTiM BHPO-
ITyBaHHS.

BucHoBKM

YcraHoByieHo, 10 (hopMa KOPEHEHEILJIOAY €
BaXKJIMBUM UYMHHUKOM TOJIINIIEHHS IIPOAYK-
TUBHOTO IIOTEHIIiaJay OypsKiB IIyKpOBHUX Yy ce-
JIeKIIii Ha reTeposuc. 3MiHa (GopMU KOPEHEeILIO0-
Iy 3 KOHiYHOI Ha OBaJIbHO-KOHIUHY IPU3BOIUTH
IO IiABUINEHHA NPOAYKTUBHOCTL 0araTopocT-
KOBUX S3alWJ0BauiB OypaAKiB IIYKPOBUX Ha
8-19%, a ri6puzis, cTBOpeHux 3a ix yuacTi, —
Ha 17-23%.
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Purpose. Isolation of donors of valuable breeding and
genetic traits and the creation of a new source material for
the selection of parental components of sugar beet hybrids
according to the shape of the root. Evaluation of the pro
ductive potential of experimental sugar beet hybrids with
improved root shape parameters. Methods. Field (experi
ments, phenological observations), laboratory (determina
tion of sugar content), measuring and weighing (determina
tion of crop structure), statistical (mathematical processing
of research results). Results. The results of the evaluation
of the basic productivity of parental components of dif
ferent genetic structure and productivity of experimental
sugar beet hybrids with improved root shape are presented.
Anincrease in the yield of root crops, sugar yield and sugar
output per unit area in sugar beet hybrids on a cytoplasmic
male sterile (CMS) basis, created using multigerm pollina
tors with an improved root crop shape (oval conical), has
been established. Experimental hybrids formed on the ba
sis of first generation of multigerm pollinators of backcross
(BC,) prevailed the group standard in root crop yield by
15.2-22.8%, sugar yield and sugar output by 14.4-19.4%

126

and 11.5-17.5%, respectively. The sugar content was be
low or at the level of the group standard. Similar indica
tors of hybrids formed on the basis of pollinators of the
second generation of backcross (BC,) were 14.0-21.2%,
17.0-23.2% and 17.6-23.9%, respectively. The sugar con
tent was at the level of the group standard. Root shape in
dex indicators were 1.32 and 1.28, respectively. The hybrids
formed using the initial multigerm pollinators were charac
terized by a conical root shape (shape index — 0.61). Ac
cording to indicators of yield, sugar yield and sugar output
per unit area, they were at the level of the group standard.
Conclusions. It was established that the shape of the root
crop is an important factor in improving the productive po
tential of sugar beets in selection for heterosis. The change
in the shape of the root crop from conical to oval conical
leads to an increase in the productivity of multigerm pol
linators of sugar beets by 8-19% and hybrids created with
their participation by 17-23%.

Keywords: source material; multigerm pollinator; hete
rosis; shape index; yield of root crops; sugar content; sugar
yield; sugar output.
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VYpoxkalHicTb Ta 60pOLWIHOMENbHi BAAaCTUBOCTI
COpTiB NwIeHULi M'AKOT ApOi
3a/1€)KHO Bif YMOB BUPOLLYBAHHA

H. B. BacuneHko*, 1. B. lpaBa3iBa

Muporiscbkuli iHcmumym nweHuyi imeHi B. M. Pemecna HAAH Yxpainu, c. LleimpansHe, 06yxiscokull p H, Kuiscbka 0611,
08853, Ykpaina, *e mail: vasylenkonv147@gmail.com

MeTa. B13HauynTK BNAKUB Pi3HUX YMOB 30BHilIHBOMO CEPEAOBMULLA HA BPOXKAIHICTb Ta GOPOLIHOMENbHI BNACTUBOCTI HOBMX
MUPOHIBCbKMX COPTiB NMweHuMyi M'akoi apoi. Metoau. Ynpoaosx 2017-2019 pp. B ymoBax MUPOHIBCbKOrO iHCTUTYTY NIWEHMUL
imeHi B. M. Pemecna HAAH pocnigxyBanu 12 coptie nweHuui M'skoi apoi. Moka3HMKK AKOCTi 3epHa i GopolwHa BU3HAYaIM
3rifHO i3 3aranbHONPUIHATUMU MeToaMKamu. Pe3ynbTatu. BuseneHo, wo Ginbw cnpuatiueum ans peanisauii noteHuiany
BPOXaWHOCTI copTiB nweHuUi apoi 6ys 2019 p., ofHAK YMOBM LLbOTO POKY HEraTMBHO BMMHYAM HA MOKA3HWUKM AKOCTi. 3a
nepesuieHHAM Ha 30-40% copTy ctaHpapty ‘Eneris mupoHiBcbka’' 3a BpoxaliHicTio BugineHo coptu ‘boxena’ (4,23 1/ra),
‘OKcaMuT MUpOHiBCbKUI' (4,28 T/ra), ‘MIN CeitnaHa’ (4,31 7/ra) i ‘fybpaska’ (4,62 1/ra). Coptu ‘Cimkoaa MupoHiscoeka’, ‘MIN
3narta’, ‘boxeHa’, ‘MIN BizepyHok’, ‘MIMN OnekcaHppa’ BUOKpPEMIEHO 3a NOEAHAHHAM BUCOKMX (Di3MYHMX MOKA3HMKIB AKOCTI
3epHa. 3 KOMNEeKCOM KpaLymx NOKa3HUKiB AKOCTi bopowHa BuaBneHo coptu ‘Cimkoaa MupoHiBcbka', ‘OkcamMuT MUPOHiBCbKUIA',
‘MaHsHka’. BusHaueHo HaicTabinbHiWwi coptv 3a BpoxaitHicTio — ‘CiMkoaa mupoHiscbka', ‘MIN 3nata’, ‘boxeHa’, ‘Okcamut
mupoHiscbkuit', ‘MIN Ceitnana’, ‘MIN Onekcanpgpa’. 3a nokasHMKaMM AKOCTi, 30kpeMa macoto 1000 3epeH, — coptu ‘Cimkopa
MupoHiBcbka', ‘MIM BisepyHOK'; 3a cKknonogiGHicTIo 3epHa — BUCOKI MokasHMKM Gynu y GinbwocTi coptis, kpim ‘Eneris
MupoHiscbka', ‘Cimkoaa mupoHiscbka’ Ta ‘MIN OnekcaHapa’; 3a HaTypolo 3epHa Ta BUXOLOM OOPOILIHA BCi COPTU Manu BUCOKi
NOKa3HWKM; 3a MaCOBOO YaCcTKOI Binka BuainaBscs copt ‘OKCaMUT MUPOHIBCbKMIA'; 32 MAaCOBOIO YACTKO KJIENKOBUHU — COPTH
‘lly6paska’ i1 ‘MIM OnekcaHapa’. [JucnepcinHMM aHani3om BCTAHOB/IEHO, WO Bif YyMOB CEpeoBMLA HaibinbLe 3anex)anm TakKi
noKasHWKM, sk maca 1000 3epeH (YacTka Bnausy — 83,7%), ymicT Ginka (76,7%), NnokasHuK cegumenTauii (66,7%), Buxia 60
pouwHa (52,6%), inpekc pecdopmadii kneiikoBuHM (46,0%) Ta BMiCT KneitkoBUHM (42,6%); BiA B3aEMOATT YNHHMKIB PiK X COPT —
ypOoXaitHicTb (52,3%), cknonogibHictb (50,5%) i HaTypa 3epHa (36,5%). BusBneHo [OCTOBIpHMIt BNANB COPTY Ha BPOXANHICTb
(34,9%) Ta BCi pocnigxyBaHi nokasHuku skocti (5,1-35,1%). BUCHOBKU. Bu3HaueHi BulLe copTv AOLiNbHO BUKOPUCTOBYBATH
AK AXKepena NeBHWUX 03HaK AA CTBOPEHHS HOBUX YPOXKAMHUX Ta AKICHUX COPTIB 3@ Pi3HUMU HaNpsAIMaMn BUKOPUCTAHHS.

Knrouosi cnosa: Triticum aestivum L.; no2o0Hi ymoBu,; (hi3UudHT NOKA3HUKU SAKOCMI 3epHa; NOKA3HUKU SKocmi 6opowHa;
Koegiyienm sapiayii; ANOVA.

¢dopMyBaHHA O3HAK SAKOCTiI 3a Pi3HUX cepeno-
BUITHUX yMOB ii BuporyBauusa [3, 4]. Taki mo-

Bctyn

OpuuM i3 TOJIOBHUX 3aBAAHb CLIBCHKOTOCIIO-
IapChbKOi HAYKM 1 BUPOOHUIITBA € 3POCTAHHS
BUPOOHUIITBA 3€pHA, IO BiAmoBimae BmMoOTam
MiskHapogHux cranmaprtiB [1, 2]. Bigrak, nu-
TaHHS BUCOKUX YPOKaiB Ta AKOCTi 3epHa IIIe-
HUIi € M03aUeproBUM 3aBIaHHAM, BUKOHAHHIO
SIKOTO IIPUIIJIAEThCSI 3HAUHA yBara. 3aajsd BU-
pimenHsa mpobJgeMu IMigBUINEHHA IKOCTi 3epHa
OHIIeHUIl Ba'KJIMBO BUABUTU 3aKOHOMipHOCTI

Nadiia Vasylenko

http://orcid.org/0000 0002 4326 6613
Iryna Pravdziva

http://orcid.org/0000 0002 0808 1584

CIiIKeHHA YCKJIATHIOIOTBCA THUM, IO O3HAKU
AKOCTi HaJIeXKaTh 0 KaTeropii KiabKicHUX, AKi
IPOSBJIAIOTH IIOCTIHHY MiHJINBICTS ITiJ BILIMBOM
baraTbox reHiB i (paxTopiB cepemosuima [5, 6].
OmguuM i3 OCHOBHUMX 30BHIIIHIX UYMHHUKIB,
10 BILJIMBAIOTH Ha PIiCT i POSBUTOK POCJUH
BIIPOJOBJK Bereralrii IIImeHUIi, € KJiMaT, KOT-
puil KapAUHAJIbHO 3MiHIOETbCA HaA BCill 3eMHiM
Kymai. Cmocrepiraerbcsa MigBUINEHHS TeMIIepa-
TypU IOBiTPA i 3MeHINIEHHA KiJbKOCTi omajiis,
III0 COPHsAE€ BUHUKHEHHIO IIOCYXH Ta CYXOBIiiB,
a Ie IIPUBOAUTH 0 3HUKEHHS BPOKAHOCTI
npomxoBosbuoi mmrenurti [7]. Tomy mna 30iab-
IIeHHA BUPOOHUIITBA 3€PHOBOI HPOAYKIII Ta
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HOoJinmmieHHA il AKOCTi BasKJAWMBO 3HATH, HAK
BILIMBAIOTH KJIIMaTHYHiI YyMOBHU Ha (isiogoriuni
Ta XimiuHi mpomecu y pocauH. I[o6pe Bimomo,
IIT0 B MOCYILIMBI POKM MacoBa YacTKa OiJKa
30iJIBIITIYEThCA, V AOLIOBI — 3MeHIITyeThCsA. To0-
TO, UAM BUIIIUU TeMIIepaTypHUN DPeXUM, TUM
binmpmra mMacoBa yacTka 0ijnka, i HaBmakw, 3a
M’ SKIIIOTO 1 IPOXOJIOTHIIIOTO KJiMaTy BMiCT
b6imka amenmryerbesa. Bigomo [8, 9], mio Bmpo-
IOBXK BereTallii nimeHnIli QopMyeThCA BpOKaii-
HiCTBh, a 3a HaJUBY Ta A03PiBaHHA 3epHAa — HOT0
AKicTh, 1 3HAUHA POJIb ¥ IIBOMY HaJEXXHUTDb TIe-
HOTUIIY COPTY B IOEAHAHHI 3 KOMILJIEKCOM
I'PYHTOBO-KJIIMaTUUYHUX YMOB Ta arpoOTEXHOJIO-
riuaux 3axomis. OnTuMaIbHa TeMIIepaTypa Io-
BiTps 0cO0JMBO BasKJiMBa B Iepion hopMyBaH-
Hs 3epHa [10]. V 1meit yac Bu3HAUYAETHCSI BUCO-
KUHA KOpPeNAaIiiiHmii 3B’A30K TeMIIepaTypu 3
¢dismuyrnMuy BaactuBocTamMu 3epHa [11]. Ha Bu-
IIOBHEHICTh 3epHAa IIIIeHUIIl B mepiox iioro Ha-
JIUBy HETaTHUBHO BILJIMBAE 3aTAKHA CIEKOTHA
1moroja, I1o IPU3BOAUTH 10 SHUKEHHA IOKa3HU-
KiB TOBapHOI AKOCTi 3epHA, BiJl AKUX 3aJeKaTh
i GOpoOIITHOMEJILHI BJIACTUBOCTI.

OCHOBHUM CHPOBWHHHM IIPOAYKTOM B3epHa
IIIIIeHUIi € 6opoIrHo. BopoIlrHoMenbHi BaacTu-
BOCTi HIIIEeHUII XapaKTepuU3yThCcsa pAgoM ¢i-
3MYHUX MOKA3HUKIB AKOCTi, OCHOBHUM 3 SAKUX
e maca 1000 sepeHn, ckJjomoxmibHicTh, HaTypa
3epHa, BUXiZm i BosoricTh OOpOINTHA, MOKA3HUK
ceguMeHTallili, BMmicT OinKa I KJIeHKOBHMHM, II
AKicTh Ta im. BBamaernbcs, 110 i3 3epHaA 0ijb-
1101 Macu MOKHA OTPUMATH BUINMUIT BuxXin 00-
pomraa. Mixk macoro 1000 3epeH Ta BMicTOM
b0inKka M KJIEMKOBUHU BCTAHOBJIEHA KOPEJIAITiii-
Ha 3ajekHicTh [12]. Takoix icHye momipHa, aje
o0epHeHA 3aJIe}KHICTh MiK yacTKoro OijKa i Ma-
coro 1000 zepen. Illymie 3epHO Mae BUIITUHA
yMicT OiTKOBUX PEYOBUMH, KOTPi CKOHIIEHTPOBA-
Hi B nmepud)epUUYHNX YacTHHaX 3€pPHIBKU i Ipu
po3MeJi BiZXomATh y BUCiBKHU, IO Belae IO IIO-
TipIIeHHs Xap4oBoi sKocTi 3epHa. [pi0oHi 3epHa
3 macoio 1000 sepen meHIie Hixk 32—34 r© MalOTh
migBUIIeHNE yMicT cupoi KieiikoBuHu [11, 12].

Kinekicue (maca 1 1, /1) BUpakKeHHS BUIIOB-
HEHOCTi Ta OJHOPiZHOCTI 3epHAa BU3HAYa€E MOTO
HaTypy. UuM Kpallle BUIIOBHEHE 3€PHO, TUM
BuINa oro Harypa. IIpu po3mei 3 BHCOKOHA-
TYPHOTO 3epHa MOKHa OTPUMATHU OijbIiiie 60-
poIrHa, HiK i3 3epHa 3a HU3BKOI HATypu, 3
OinbpminM yMmicToM o6ojioHOK. ToMy HaTypa €
OIHUM i3 OOPOIITHOMEJIbLHUX IIOKA3HUKIB 3ep-
Ha. KpymnHe 3epHO 0gHOTO i TOTO % 00’eMy Mae
OiJIBIITY BATy IMOPiBHAHHO 3 IMYILJINM, HeZO3Pi-
JUM 3epHOM. SHIKeHUH PiBeHb HATYPU MOXKe
BKa3dyBaTH Ha HEBUCOKY BPOMKAWHICTH 3epHa
Ta HOTIipIIeHHA XJi0omeKapchbKUX BJIACTHBOC-
Teit [12].
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IHinauM OOPOIITHOMEJIbHUM IIOKA3HUKOM €
CKJIOTOAiOHiCTE. 3epHO 3 BHMCOKOIO CKJIOIIOLiO-
HicTIO 3a0e31euye oflep:KaHHA KPYIKH IPU TO-
IpiOHeHHi, Ky JIETKO BiJOKPEeMUTH BiJ MEHIII
IIHHNX YaCTOUYOK 3€PHiBKH, II[0 HEOOXiTHO IJIa
oZep:;KaHHA XJibomexapchbKoro oopoiiraa. CrJo-
MOiOHICTh i KOHCHUCTEHIIiA B mepioa popMyBaH-
HS Ta JOCTUTAHHS 3e€pHA MPAMO 3ajJeKaTbhb Bif
yMmicTy Oinmxa. 3a 3pocCTaHHSA CKJIOHOIiOHOCTI
3epHa BimMiueHO BUINUNA yMicT O6inKa, KJIEHKO-
BUHMY 1 JIIONI TeXHOJIOTIYHI BJIaCTUBOCTI Ta XJIi-
b6omexkapchbki sskocti [13].

OmHuM i3 OCHOBHUX IIOKA3HUHKiIB OOPOIITHO-
MeJBbHUX BJIACTMBOCTEIl 3€PHOBUX KYJIBTYpP €
BUXiZ OOPOIITHA, AKMH 3aJIeKUTh BiJ IIpoIiecy
posMmeny Ta 0e3mocepegHBO BiJi COPTOBUX 0COD-
JUBOCTEN JOCJIiAKyBAaHOTO MaTepiay, 110 BILIH-
Ba€ Ha MOro KijgbKicThk Ta akicts [12].

VYwmicT 6iiKa B GOPOIITHI HIITEHUIIi € OmHie0 3i
CKJIQIOBUX O3HAK Ii ssKocTi. ToMy BasKJIMBUM €
OTPUMAHHSA BHCOKOTO BPOJKAIO 3 IIiIBUIIEHUM
yMmicTom Oinka. Bimomo, 110 Ha ¢doHi mocyxu i
3araJibHOTO 3HMIKEHHS BPOXKANHOCTi, BaroMui
BILIMB Ha OiJIKOBiCTL 3epHa MAOTL €KOJOTiuHi
YNHHUKM, BiITaKk MacoBa YacTKa OijlKa migBu-
mryerbes [11-13]. Hakonuuenns 6inka B 3epHi
MIPOXOAUTL VHACHIZOK BHUKOPUCTAHHSA JIBOX
IKepes a3oTy — BUKOPUCTAHHS a30Ty, KOTPUHA
HAKOIIMYYETHCA Yy BEereTaTUBHUX OpPraHax poc-
JUHU 10 a3y nBiTinua (peyTuirisailis), Ta mor-
JUHAHHS a30Ty 3 I'PYHTY B IepioJ HaJWBY Ta
mospiBaHHA [12, 14]. 3a HUBLKUX TeMIIepaTyp Ta
BHCOKOI 3a0e3IIe4eHOCTi POCINH a30TOM Y IIePiof
HAJINBY B 3€PHi 30iJbIIyE€THCS BMICT BiJIbHUX
aMiHOKWUCJIOT, III0 HeraTMBHO BILJIMBA€ Ha MOro
6irkoBicTh [15]. Misk yposkaiiHicTIO Ta BMicTOM
0inKa B 3epHi HadgBHA YiTKa 3BOPOTHA (hisiosoriu-
Ha 3ajie;KHicTb. BucoxobinkoBe zepHo Qopmy-
€ThbCs JIUIIEe 3a YMOBUM HeOOXimHOI KOHIleHTpAaIrii
JIOCTYITHOTO IJIS POCJWHY a30Ty B I'pyHTIi. Bimoma
3aKOHOMIpHICTh: UMM BUIIUHA yMicT Oika B 3ep-
Hi, TUM BuIOK Oyae AKicTs, GopormHa [16, 17].
SHUKEHHSA TeMIIEPaTyPHOTO PEKUMY B ITOETHAH-
Hi 3 TiIBUITIEHOIO K1JIBKiCTIO OIIaIiB 3MEHIITY€E AK
KiJTbKicTh, TaK i AKicTh OLIKOBUX PEUOBUH, IIPU
IIbOMY 3aCTOCYBAaHHSI a30THOTO JKWBJIEHHS 3HU-
JKye HeTaTMBHUH BILIUB TaKuWX yMoB [12, 14].

Ha panmnix eramax cejekiii ocobauBy yBary
3BePTAIOTh Ha BUBUYEHHS TAaKUX O3HAK, SK IIO-
Kas3HUK cegumMeHTAaIrii, BMicT i AKicTb KJIEHKO-
BuHu [18]. Osmaxku arKocrti nyke MiHAMBI, i
CTYHiHB iX merepmiHaIlii Te:x pisma. M. M. I'o-
poxuiit Ta O. I. Pubanka 3i cniBaBTopamu [12,
19] BKasyoTh Ha UYiTKY 3ajJeKHICTH iHAEKCY
3ejeHi (mokasHuMKa cegmMeHTarlii) Big ymicrty
0iyKa i JOIMiIbHICTh KOHTPOJIIOBATH IIeii TIOKAa3-
HUK Ta BeCTH Ha HBOTIO ceJieKIliio. Bomgmouac
H. M. Ilpuryna ra in. [20] po6aaTh BUCHOBOK,
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III0 B3AaEMOJis YMHHUKIB «T€HOTUI—CEPEIOBU-
mie» CUJIbHIiIIe IIPOABJAAIOTHBCA 3a O3HAKaMU
BMicTy 0iniKa ¥ KJIEMKOBMHU i MEHIIIOI0 Mipoio
3a AKiCTI0O KJIENKOBUHU Ta iHAEKCOM SeJIeHi.
BosorozabesneueHHsT CIUpUsE IIiABUINEHHIO
B3a€MO/Iil «T€HOTUII—CEPEAOBUIIE», OUEBUIHO
yepe3 MexXaHi3M HETaTHUBHOIO 3B A3KY MiK
OPOAYKTUBHICTIO POCJIMH i AKicTIO 3epHa. ¥ BO-
JIOTi POKM IiIBUIIYETHCSA TimpaTallis KJIeHKo-
BUHU, IO CYIPOBOMKYETHCA 301MBITEHHAM Ii
POSTAMKHOCTI 1 3MeHIIIeHHAM IpysKHOCTi [19].

SxicTh KIEHKOBMHM BIJIMBAE Ha 00’ eMHUI
BuUXig xJsiba Ta MOro OpraHOJIENTUYHI BJIACTH-
BocTi. [IoOpoio sSKicTh BBAKAETHCA TOJi, KOJIU
ingexc medopmarii KiaeikoBunu (LK) cramo-
BUTHL 45—75 oawmHUIL IPW BUMIipPIOBaHHS Ha
npuaani BIIK-1 (BumipioBau nedopmarrii Kiei-
KoBuHHU). IIpyXHiCTH KJIEHKOBUHU 3YMOBJIO-
€ThCS CYKYIIHiICTIO 6araTbox (paxTopiB (yMOBU
BUPOIINYBAHHA, JOCTUTAHHS, 30MpPaHHA, MiCJIA-
30upaJsibHOI OpoOKuM Ta 30epiramua) [21]. ¥
apoObJieMi MigABUIIeHHA SKOCTi MIITeHUIi BaKJIN-
BO BUSBUTH 3aKOHOMipHOCTi (hopMyBaHHSA OKpe-
MMX TeXHOJIOTIUHMX ITOKA3HUKIB y PI3HUX yMO-
Bax i mijiecipsAMoBaHO IX BUKOPUCTOBYBATH.

Mema 0ocaidxieHb — 3 BUKOPUCTAHHAM JHIC-
nepcifiHoro aHaJIidy BUBHAUUTHU 3aJIEXKHICTH
YposKaiHOCTi Ta GOPOITHOMEIBLHUX BJIACTHUBOC-
Teli HOBUX MHUPOHIBCBKHUX COPTiB NHIEHUIL
M’sIKO1 ApOoi BiJf yMOB cepegoBHUIIIA.

Matepianu Ta MeToAMKa ROCTIAKEHD

Yuponor:xk 2017-2019 pp. Bu3HAUAIU BPO-
JKaMHICTh Ta MOKA3HUKHU SKOCTi 3epHa (Macy
1000 sepeH, HATYPY, CKIOMOAiIOHiCTE) i GOpOIII-
Ha (BUXiZ, cemmMeHTAIlil0; MACOBY UYACTKY OiJ-
Ka 7 KJIEeWKOBMHHU Ta il AKicTh), KOTpi BU3HA-
yagum y Jaboparopii sxocti sepma MwupoHis-
cbKoro iHctutyty nmeHuni imeni B. M. Pe-
mecaa HAAH (MIII), signoBigHO M0 3arajbHO-
npuHATUX MeToguK [21-23]. 3epHO mImeHuIi
sspoi posmesioBaiam Ha miauuai MJIV-202 Bro-
Jep; HATypy 3epHa BU3HAYAJIN y IBOX IIOBTO-
PEHHSAX, BUKOPUCTOBYIOUM IIYPKY JIITPOBY 3 IIa-
marounM BaHTaxkeMm I1X-1; ckaomomiomicTs — 3a
momomoroio miadganockomna III1-253; ymicT 6ig-
Ka — 3a JoIIoMOTIoi0 iH(padyepBOHOT'O aHAaJIiza-
ropa CITEKTPAH 119-M; macoBy 4YacTKy cu-
poi KJIEMKOBMHU — BiAMUBaHHAM KJIENKOBUHU
pyYHHM cmocoboM; iHaekc medopmariii KJjei-
koBuHu (IIK) — 3a momomororo BuMiproBaua
medopwmarii kiaeikoBuau BIIK-1. Hocim:xysa-
au BHeceHi no Ilep:xaBHOTO peecTpy 12 copTiB
mimeHuni w™’aKoi Apoi: copt-cranzapt (St)
‘Eneria mupoHiBcbKa’, ‘CiMKoma MUPOHIBCHKA',
‘ITampauaka’, ‘MIII 3aara’, ‘Boxxkena’, ‘OxcaMur
MupoHiBcbKmit’, ‘lyopaska’, ‘MIII Csitmana’,
‘MIII Bisepynox’, ‘MIII Oxexcanapa’, ‘MIII
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Comnomisa’, ‘MIII Jlana’, sKi BupoIyBajam IIic-
JdA TollepefHUKAa cod Ha 3epHOo. PosMmileHHA
IiJTAHOK CHCTeMaTUUYHe, IIOBTOPHICTh UOTHUPU-
pasoBa, o0aixoBa miorra — 10 m2. CraTucTuuny
00pOOKY HAaHMX IIPOBOIUIN 34 METOJAAMM OIIHU-
COBOI CTAaTUCTUKH i Aucnepcitnoro ananisy [24].
g inrepnperartii kKoediimienTa Bapiaitii Bpo-
JKaMHOCT1 Ta MOKAa3HUKIB AKOCTi BUKODPMCTOBY-
Basiu mkaxy I'. I. KynamoBa: ciabkuit Koediri-
et Bapiamii (Cv < 5,4%), nomipuuii (5,5 < Cv
< 20,4% ) ra Bucormuii (20,5 < Cv < 50,4% ) [25].
YMOBU 30BHIIITHBOTO CEPEIOBUIINA ITiJ] Yac BU-
POIITYBaHHA CYyTTEBO Pi3HUJIMCHL MiXK c000I0, ITEe
BILIMHYJIO Ha BpPOKalHICTh i mapaMeTpu AKOCTi
OIIeHuIi M’ Kol Apoi, i mamo 3Mory BUBHAUUTU
YaCTKY iX BIJIMBY Ha JIOCJIiIKyBaHi O3HAKH.
YuponoB:x 1mepiony (opMyBaHHA—03piBaH-
Hsa 3epHa y 2017 p. 3a mepeBUIlleHHA Teraa (Ha
1 °C) Ta HeZOCTAaTHHOTO BOJIOTO3a0e3IIeUeHHsT
(40% mo cepegHBLOOATATOPIYHOrO PiBHSI) CIIOCTE-
piranu HeraTUBHUY BILJIUMB K Ha BPOXKaNHICTh,
Tak 1 Ha TOKA3HUKM SKOCTi Ta OOPOIITHOMEIbHI
BJIACTUBOCTI IIIIIEHUIIi M’sKOi sApoi. YMOBU ce-
peroBuIlla B IIepiof, HaJIWBY 1 [J03piBaHHA ¥
2018 p. xapaKkTepusyBaJINCsa He3BHAUHUM IIiJBHU-
IIeHHSIM TeMIIEePATyPH MOBiTPs Ta HAOIMKEeHUM
IO ONTUMAJIBbHOTO 3BOJIOKeHHAM. Ilpu mbomy
cIloCcTepiraji CTpiMKe HapoCTaHHS TeMIlepaTy-
pu moBiTpa (Ha 6,3 °C) i1 snmmBoBi momri (yaBiui
OinpIite HOpMH) ¥ YepBHI Ta HemocTaTHE (55,2%)
Bosorosabesneuenuda y I-I1 gexkanxi aunusa. Taxi
YMOBH TIOCJA0UJIY CTIHKiCTh POCIWH IO BUJIATAH-
Hs Ta HETATWBHO BILIMHYJIU Ha JO3PiBaHHA 3€p-
Ha, IO IIeBHUM YWHOM BifoOpasmjIoch Ha BPO-
JKalHOCTi i 60POIITHOMEJIBLHIN IKOCTi 3epHa OKpe-
MuX copriB. ¥YmoBu cepemoBuira 2019 p. mgaa
HOIMeHUI[i Apoi OyJIn HeZOCUTh CHPUATINBUMUI, i
BigsHauajauch 30iJbIIEHHAM KiJIBKOCTI aTMmoc-
¢depHUX OIAAIiB 3 MHiABUINEHHAM TeMIIEpaTypu
moBiTpsA. 3a mepiox HAJIUBY 3epHAa (TpaBeHb-UEp-
BeHBb) BoJIOro3abesmeueHHss OyJI0 BUIIUM Ha
26,9 MM 3a cepemHboOaraTopiuHuii piBeHb, O-
Hak nepiox gospiBauusa (I-1I gexkama JIUIIHA) TPO-
X0oauB 3 HeobopoM (—22,3 MM 10 cepegHbOOaraTo-
piuHOro piBHS) BOJIOTH, IO IPOABUJIOCH Y HEMIO-
CTaTHiI BUIIOBHEHOCTI 3epHAa Ta IIO3HAYMJIOCH Ha
MeBHUX O3HAKAaX SKOCTi y IesIKUX COPTiB.

Pe3ynbTatu pocnigxeHnb

YcraHnoBieno, 110 ymoBu cepenonuria 2017—
2019 pp. icrorHO BnaMBaIM Ha (GOpMYyBaHHSA
BpOKaMHOCTI i1 o3HaK siKocTi (puc. 1). Cepenusa
BpOKaMHICTh COPTiB Apol HIIEeHUIl MUPOHIiB-
CBKOI CeJIeKIIil 3a/IeKHO Bi yMOB POKy OyJa Ha
piBHi 3,78 T/ra (2017 p.); 3,89 T/ra (2018 p.)
i4,17 v/ra (2019 p.). Or:xe, ymoBu 2019 p.
OyJin OiNbII COPUATINBUMU AJIA peasisarii mo-
TeHI[iaJIy BPOYKAWHOCTI COPTiB HIMIEHUIIl ApPOi.
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V¥ nocymiansomy 2017 p. 72,7% copris 3a Bpo- Y cepexgapomy 3a 2017-2019 pp. BCi copTu
JKaliHicTiO mepeBuInlyBagu cTaHzapt ‘Eieria aocToBipHO IepeBUIIlyBaJIU COPT-cTaumapt ‘Eie-
MupoHiBcbKa’ (3,66 T/ra), 3 HMX HAWBUITIOIO BPO- Tisg MHUPOHiBcbKa’ 3a BposkamHicTio Ha 0,37—
JKalHicTIO XapakTepusyBaiauchk coptu ‘Oxcamut 1,58 T/ra. YIpomoB:K Yacy IOCTimKeHb Bapito-
mupoHiBecrkuii’ (4,45 T1/ra), ‘IyOpaBka’ BaHHA cepegHBOI BPOKAWHOCTI HOBUX COPTIB
(4,33 t/ra), ‘MIII Bisepyuok’ (4,33 T/ra) ‘Boske- 0Oyso B mexxax Bim 3,34 (‘Emeris mupoHiBchKa’)
Ha’ (4,11 t/ra) i ‘MIII Csitsnana’ (4,10 T/ra), mo g0 4,62 T/ra (‘IdyopaBka’). 3 mepeBUIEHHIM
BKasye Ha Ix mocyxocTifikicTs. ¥ 2018 Ta 2019 pp. ma 20—40% mo cTaHzapTy 3a BPOYKAMHICTIO BH-
yci mocaimKyBaHi copTm IepeBasKkasin CcOpT- PpisHAamca coptu ‘Boxxena’ (4,23 t/ra), ‘Oxca-
craggapt ‘Eimeris MmupoHiBchbKa’ 3a BposKaHicTIO MUT MUpPOHiBCchbKUii® (4,28 t/ra), ‘MIII Csiraa-
3epHa. BusaBnieHo MakcuUMaJIbHY BposKaiHicTh y Ha’ (4,31 t/ra) i ‘ldyb6paska’ (4,62 T/ra), aki
2018 p. gna copry ‘MIII Csitnana’ (4,72 T/ra), MOMXYTh OyTH AKepeslaMU O3HAKU ITPOIYKTUB-

y 2019 p. — nua ‘Iy6paska’ (5,87 T/ra). HOCTi.
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Npumitka. G1 — reHoTun copty ‘Eneris mupoHiscbka’, G2 — ‘Cimkoaa mupoHiscbka’, G3 — ‘MaHaHka’, G4 — ‘MIN 3narta’, G5 —
‘boxeHa’, G6 — ‘OkcaMuUT MUPOHiBCbKNMIA, G7 — ‘[lybpaska’, G8 — ‘MIN CeitnaHa’, G9 — ‘MIM BizepyHok’, G10 — ‘MIN OnekcaHppa’,
G11 - ‘MIN Conomis’, G12 - ‘MIN [laHa’, X — cepepHE 3a poKamu.

Puc. 1. YpoxaitHicTe HOBUX COPTiB nweHULi M'AKoT Apoi (2017-2019 pp.)

IIpocaigxoByBau pisHUil BILIUB YMOB POKiB  Bix caabkoro (Cv < 5,4%), mo Bucokoro (20,5
BUpOINyBaHHsA Ha ¢opmMyBaHHA MmokasHuKiB < Cv < 50,4%) (muB. Taba. 1). ¥ gociaimxysa-
AKocTi (Ttabsa. 1). ¥V mocymmusomy 2017 p. y  HHX COPTiB IIIIEHUIII M’ IKOI APpoi y pospisi po-
COPTiB IIIIEHUITI M’IKOI POl BUSABJIEHO MAaKCH- KiB Bigmiuaam ciaabKy Bapialiito HaTypu 3epHa
MAJIbHY CKJIONOIiOHiCcTE 3epHA (97% ), mokasuuk (Cv = 1,5% ) ta Buxonay 6opoiHa (Cv = 4,6%),
cequmenTariii (78 mu), ymicr 6iaka (13,2%); 1e cBiguuTh mpo OinbIny cTabiJbHICTD MUX IIO-
macy 1000 zepen (44,2 r), ymicT KJIeHKOBUHM KasHUKIB B JaHUX yMoOBaXxX cepemoBuiia. Ilo-
(28,0%) — y 2018 p.; marypy sepHa (776 r/a), MipHOIO Bapiallielo XxapaKTepuayBajacsi CKJIO-
MOMIKOMKeHHS 3epHa KJOMOM-uepemalikoo mofiouicts sepua (Cv = 9,1%); sHauHom —
(1,7%), Buxinm Gopomua (75,4%), imgexc me- maca 1000 zepeu (Cv =13,6% ), ymicT KJeiKo-
dopmarii kiaeiikosuuu (78 ox. mp. BIK) — v  Bunu (Cv=13,3%), ymicr 6inka (Cv =16,4%),
2019 p. IIpu nromy HaliMeHIIIi 3HAYEHHA MacH OT:Ke, HOPAN 3 OCOOJMBOCTAMI COPTiB Ha Iii
1000 zepen (34,9 r), marypu 3epHa (753 r/m1), MNTOKA3HUKU BaroMuil BIJIUB MaJW YMOBH BHU-
Buxony Gopoiuua (69,1%), ingekcy medopma- PpoIlyBaHHsA. BusHaueHo BHCOKY Bapiallito mo-
mii xkaetikosunu (50 ox. up. BIK) BcramoBie- KasHuka cegqumenTairii (Cv = 25,4% ) ta ingex-
HO y 2017 p.; MOIIKOAKEHHSA 3epHa KJomoM- cy gedopmarrii kiaeiikopuuu (Cv = 26,6% ), 1110
yepenaikoio (0,6% ), IOKasHMKa CeIMMEHTAa- BKa3ye Ha 3aJIe’KHICTh IIUX IIOKA3HUKIB Bin
mii (51 mur) — y 2018 p.; cKJIOTOMIOHOCTI 3epHA  CEPEIOBUIIHUX YMOB YV HePiof AOCTiIKEeHb.
(82%), ymicry 6inxa (9,6%) Ta KIeKOBUHM VYV cepegubomy 3a 2017-2019 pp. (taba. 2)
(21,9%) — y 2019 p. maca 1000 sepen copriB mmreHuIri M’ AKol spoi

3ajie’KHO Bil yMOB cepemoBHINa IPOCIIiAKO- 3HaxoAmjgach y Mexxkax Bim 36,9 r (‘MIII Csit-
BYBaJIi PidHe BapilOBaHHA NMOKA3HUKIB sKocTi, JgaHa’ Ta ‘OKcamMuT MupoHiBcbKuii’) mo 40,3 r
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Tabauuys 1
BapitoBaHHA NOKa3HUKIB AKOCTI COPTIB MWweHMLi M'AKOT ApOT BIPOAOBXK AOCNiAKEHHA
. Poku gocnimxeHb
MokasHuKku aKocTi Cv, %
2017 2018 2019

Maca 1000 3epeH, r 34,9 44,2 36,0 13,6
CknonogiGHicTb 3epHa, % 97 96 82 9,1
Hatypa 3epHa, r/n 753 767 776 15
MNowkKopXeHHsA 3epHa KIONOM YepenaLlKow, %* 1,0 0,6 1,7 -
Buxip 6opowHa, % 69,1 74,2 754 4,6
MokasHuK cegumeHTaLii, Mn 78 51 52 25,4
YmicT 6inka, % 13,2 10,8 9,6 16,4
YMicT cupoi kneitkoBuHM, % 27,7 28,0 219 133
THpekc pedopmauii kneitkosuuu (I4K), og. np. BAK 50 51 78 26,6

NMpumitka. *OTpumaHi pe3ynstatu He nignaraTb po3noginy layca (HopManbHuWit po3nogin),

Cv — koediuieHT Bapiauii.

(‘MIII 3xnara’). Copru ‘CiMmKoma MUpOHiBCHbKA’
(38,91), ‘MIII 3nara’ (40,3 r), ‘Boxxena’ (39,1 ),
‘MIII Bisepynor’ (39,5 r), ‘MIII Omexcanapa’
(39,3 1) mOCTOBipHO TIEPEBUINYBAJM CTAHAAPT
‘Eneris muponiBcbka’ (37,7 r). Harypua Bara
3epHa JOCJIiIKyBaHOTO HAb0OPy COPTiB KOJIMUBAaJIA-
ca Bim 742 (‘MIII Ceitnama’) o 780 r/x (‘MIII
Osexcanzapa’). Bimbiriers (55%) copriB 3a Ha-
TYpOIO 3epHa IepeBuIllyBaiu copt ‘Ejeris mupo-
HiBCchKa’ (762 r/mn) Ha 6—14 r/7a. IlepmrokiacHauM
i BUCOKOHATYPHUM 3€PHOM XapaKTepPU3yBAJIUCH
coptu ‘MIII Onekcanngpa’ (780 r/x), ‘MIII 3ia-
ta’ (776 r/n) i ‘MIII Hawua’ (776 r/n). Yei mo-
CALMKYBaHiI COPTH MINMEHUIli M AKOi Apoi, BU-
poitieHi B ymoBax MMUPOHIBCBKOIO iHCTUTYTY

MOIITEeHNIl, BUPiBHAJINCA BUCOKOIO CKJIOIOIiOHiC-
TiI0 3epHA 74—98% , IepeBUIIlyBAIN CTAHAAPT HA
8-24% ra mHanexanu g0 I xaacy. Bucoki moxas-
HUKH CKJIOIOAIOHOCTI XapaKTepHi IJsd COPTiB:
‘Tlarauka’ (96%), ‘MIII 3mara’ (96%), ‘Bosxe-
Ha’ (97%), ‘MIII Conomisa’ (97%) ta ‘OkcamMur
muponiBcbKuit’ (98% ). CrifikuMuy IPOTH IIOIIKOI-
JKeHHS 3epHa KJIOIIOM-UYePEIallKoo OYyJIN COPTH
‘Emerisi muponiBcska’ (0,4%), ‘MIII Onexcan-
apa’ (0,5%), ‘Hyopaska’ (0,6%), ‘Ilamauka’
(0,8%), ‘MIII Csitiana’ (0,9% ), ‘MIII Comomis’
(0,9%), GLIBIIIOro IOIIKOMMKEHHA UM IMKiTHH-
koM sagHau ‘MIII Maua’, ‘Bosxena’, ‘MIII Bi-
3epyHOK’, ‘OKcamuTr mMupoHiBcbKuit’, ‘MIII 3ima-
ta’ i ‘CiMmxoma muponiBcska’ (1,1-1,9%).

Tabauus 2
BopowHomenbHi BAACTUBOCTI MUPOHIBCbKNX COPTIB NWeHULi M'AKoi Apoi (cepeaHe 3a 2017-2019 pp.)
. Maca | Hatypa CKnonoiBHiCT MowkomxeHHs Buxig CepumenTaLis, Y_Micr yMiET cupoi | IOK,
opT 1000 | 3epHa, o 3epHa Konom | 6opoLHa, 6inka, | KNeiKoBUHY, | OA. Mp.

3epeH, r| r/n 3€pHa o yepenawkot, % % e % % BOK

‘Eneris mupoHiBcbka' | 37,7 762 74 0,4 76,5 58 11,5 26,6 63
‘Cimkopa

MUPOHiBCbKa' 389 | 774 82 1,9 714 63 11,9 29,8 72

‘MaHaHka' 37,7 752 96 0,8 73,6 62 11,7 29,0 60

‘MIN 3nata’ 40,3 776 96 1,6 72,5 64 11,9 26,6 54

‘boxeHa’ 39,1 771 97 1,2 74,0 71 11,3 28,0 60
‘Okcamut

MUPOHiBCbKNIA' 369 | 762 98 13 71,7 67 12,1 27,6 61

‘lly6paBka’ 385 760 94 0,6 72,7 62 10,9 23,7 53

‘MIN CeitnaHa’ 36,9 742 91 0,9 72,4 59 10,0 20,4 56

‘MIN BizepyHok’ 39,5 764 94 1,3 76,6 51 10,3 25,3 77

‘MIN OnekcaHgpa’ 39,3 780 88 0,5 74,6 58 111 24,3 37

‘MIN Conomis’ 37,7 768 97 0,9 72,0 60 111 25,4 73

‘MIN fana’ 38,0 776 92 1,1 69,7 52 10,7 23,8 47

X 384 | 766 92 1,0 731 61 11,2 25,9 59

min 36,9 742 74 0,4 69,7 51 10,0 20,4 37

max 40,3 780 98 1,9 76,6 71 121 29,8 77

R (max-min) 34 58 24 15 6,9 20 2,1 9,4 40

Sx 0,4 2,1 0,6 0,0 0,7 01 1,0 01 0,9

Sd 0,6 3,0 0,8 0.1 1,0 01 14 0,2 1,2

HIP, 1,0 6 2 01 2,0 3 0,5 0,7 2

Npumitka. X — cepefiHe 3HaY€HHsA, Min — MiHiMyM Ta max — MaKCMMyM 3HaYeHHA NOKa3HMKa, R (max—-min) — pisHuus mix

MaKcMMyMoM i MiHiMyMOM NoKasHMKa, Sx — noxnbka pocnigy, Sd — noxubka BigMmiHHOCTI cepepHix, HIP

0,05

— HalMeHwa

iCTOTHa pi3Huus ons 5% ro piBHA 3HauywocTi, og. np. BOK — oguHuus npunagy BumipioBaya gedopmauii kKneikoBuHU.
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PocnuHHuymso

¥V cepengHbOMY 3a TPU POKU JOCTiIKEHD (IUB.
Taba. 2) BuXim OOpOIIIHA y COPTIB IIIIEHUIIL
M’AKOI aApoi KoJamBaBcA B Mexkax Bim 69,7
(‘MIII Jaua’) mo 74,6% (‘MIII Onekcauapa’).
Haii6inpmuit Buxim OopomHa GopMyBaIn
‘MIII Bisepymor’ (76,6%) Tta ‘Emeria mupo-
miBcbka’ (76,5%). BapiroBaHHsS IIOKasHHUKAa
cegmMeHTAIlii HOBHX COPTiB OyJI0 3HAUHUM:
Big 51 (‘MIII Bisepynox’) mo 71 ma (‘Bo:xe-
Ha’). Coptu ‘MIII Csitnana’, ‘MIII Bisepy-
HOK’, ‘MIII Onexkcauapa’, ‘MIII Hama’ i ‘MIII
Cosomisa’ manu cepenuiit (51-60 mu) piBeHB
nokasHuka; ‘CiMmxoma mupoHiBcbKa’, ‘Ilamsu-
Ka’, ‘Boxxkena’, ‘MIII 3xara’, ‘OkcaMuT MHUPO-
HiBchbruit’ i ‘IlyOpaBka’ — Bucokumii (62—
71 mu). Ymict 6isKa 3a copraMu KOJIMBaBCA
Big 10,0 (‘MIII Csitmana’) mo 12,1% (‘Oxca-
MUT MHUPOHIBCBKUI1’), IO CBiIUMTHL PO PisHy
biosoriuny ocobsuBicTh copTiB. Bugpimeno
copt ‘Oxcamut MmupoHiBecbKuit’ (12,1%), axuit
IOCTOBipHO IIepeBasKaB CTaHIAPT 3a IIUM IIO-
kasaukoM. Copru ‘CiMKoma MupoHiBCBKa’
(11,9%), ‘Ilansuka’ (11,7%) i ‘MIII 3axara’
(11,9%) mepeBuinyBanu crtauzapt ‘Eaeris
mupoHiBcbka’ (11,5%) y mexxax HaliMeHIIOL
icToTHOI pisduuUIi (HIPO’% = 0,5). BapioBanusa
MAacOBOI YaCTKU CHPOI KJEHKOBUHU Y IIHOTO
Habopy copriB cramoBmuso Bim 20,4 (‘MIII
Csirmana’) mo 29,8% (‘CiMxoma MuPOHiB-
cbKka’). [locToBipHO MEpeBasKaaIl COPT-CTAHAADPT
3a mMuM mokasHuKoM ‘CiMKoma MUpOHiBChKA’
(29,8%), ‘Ilamaaka’ (29,0%), ‘Bomxena’
(28,0%) ‘OrxcamuTr MupoHiBcbKuii’ (27,6%).
3a immexcom npedopmarii waetikoBuHU (47—
73 on. mp.) GiABIIiCTh HOCHiAMKYBaHUX COPTiB
MaJIu KJIeHKOBUHY H00poi axocti (I rpyma), Kpim
copry ‘MIII Omekcauzapa’ (37 om. mp. BIK —

IT rpyma), AKmii MaB 3aJ0BiIbHO MIITHY KJIEHKO-
Buny. Maxkcumymowm (77 ox. mp.) mOKasHUKA Bif-
sHauaBca copT ‘MIII Bisepymox’.

3a rpymon BUCOKHX (PisMUHMX ITOKA3HUKIB
SIKOCTi 3epHa BumijgeHo coptu ‘CiMKoma MUpO-
HiBcbka’, ‘MIII 3aara’, ‘Boskena’, ‘MIII Bise-
pysok’, ‘MIII Oxexcanapa’, a 3a KOMILIEKCOM
HAWBUIMUX IMOKA3HUKIB IKOCTi OOPOIITHA — COp-
™1 ‘CiMKoma MupoHiBchKa’, ‘OxcaMuT MHUPO-
HiBcbkuii’, ‘Ilamgmxa’. BumeBkasani coptu
MOKY OyTM BUKOPHCTaHi aK mKepeaa 3a (i-
BUYHUMHM ITOKAa3HUKaMHU SKOCTi 3epHa Ta 060-
pomraa. Takosx BumoKpemJsieHo copt ‘CiMKozma
MUPOHIBChKA 3 MOETHAHHSAM B OJHOMY I'€HOTH-
i BUCOKUX (PiBMUYHUX ITOKA3HUKIB AKOCTi 3ep-
Ha i GopormrHa.

YupomoB:K AocifKeHHA CcIoCTepiraiud pis-
HY peakIliio COpPTiB IINEHUIi M AKOi Apoi Ha
YMOBHU BUPOIIyBaHHA. 30KpeMa, 3TifHO 3 Ta-
oaurneio 3, caabky (Cv < 5,4%) ta momipmy
(5,5 < Cv <10,4% ) Bapia1iito 3a BposkaiiHicTIO
Bigmivamu y coprtiB ‘CiMKoma MUpPOHiIBCHKA’
(2,8%), ‘MIII 3nara’ (3,8% ), ‘Bosxena’(5,5%),
‘OkcaMuT MHUPOHiBCBbKUIL’(6,9%), ‘MIII Csit-
aaua’(8,3%), ‘MIII Oxexcanapa’(5,8%); 3a
nokasuukamMu macu 1000 sepern — ‘Cimkopma
mupoHiBeska’, ‘MIII BisepyHok’; 3a ckJjomo-
nmibHicTIO — y OinbIrocTi copriB, Kpim ‘Emeria
MupoHiBcska’, ‘CiMKoma MwupoHiBCchbKa’ Ta
‘MIII Onexcangpa’; 3a HATYpPOIO 3epHA Ta BU-
xomo0M OOpOIITHA — Yy BCiX COPTiB; 3a MacOBOIO
yacTKoro 60inka — ‘OKcaMUT MUPOHIBChKUIL ; 3a
MAacCOBOIO YaCTKOIO KJieiKoBuHU — ‘IlyOpaBKa’,
‘MIII Onexcangpa’. OT:Ke, BUIIle BKasaHi cop-
TH HaWMeHIIIe pearyBaju Ha YMOBU BUPOIIY-
BaHHA, IO CBigumMTh IpPO iX crabiabHiCTH 3a
BiAIOBIIHUMY IMOKA3HUKAMU.

Tabnuys 3

Koediuientu Bapiauii (%) Ana coptis nweHunui M'aKoT Apoi 3a BpoXaiiHicTIO
Ta NoKa3HUKamu aKocti (2017-2019 pp.)

[ n © =

2 | 8|8 s | 5| 5 & |B:| 5.

Copr 0 g |8 > s 2 | = s | TE

T S =y ] T o o < o

3% €.l 2 25 8, 88| 8

s | S |82 2| 5| gz | SE2|¢S%|at

£ 2 |38 2 8| & 26|£5| 28

‘Eneris MupoHiBcbKka' 134 | 191 | 549 | 11 | 292 | 68 | 126 | 183 | 557
‘CiMmKofia MUpPOHiBCbKA' 28 | 10,1 | 33,8 | 1,2 | 413 79 | 21,9 | 19,0 | 41,3
‘NMaHaHka’ 180 | 17,8 | 28 3,7 | 342 | 41 17,5 | 16,5 | 27,4
‘MIN 3nata’ 38 | 11,1 | 06 0,5 229 | 3,4 | 12,7 | 184 | 225
‘boxeHa’ 55 10,7 1,6 1,9 23,2 24 | 14,0 | 181 | 24,8
‘Okcamut MupoHiscekuit” | 6,9 | 154 | 0,6 23 | 186 | 26 | 104 | 10,7 | 31,2
‘lly6paBka’ 245 | 121 2,2 33 190 | 11 15,2 6,6 | 45,0
‘MIN CeiTnaHa’ 83 14,4 | 6,3 1,0 | 30,7 9,2 26,6 | 23,5 | 26,3
‘MIN BizepyHok' 11,8 | 9.8 81 09 25,0 | 43 17,7 | 11,1 | 255
‘MIN OnekcaHgpa’ 58 | 12,2 | 185 | 4,1 284 | 3,7 152 | 95 | 26,8
‘MIN Conomis’ 17,8 | 17,0 | 21 31 26,5 | 4,6 21,2 | 17,8 | 25,6
‘MIN Oaxa’ 153 | 154 | 4,4 09 24,5 6,7 19,7 | 19,2 | 31,6
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Tarko)X BUSIBJIEHO COPTHU IIIMIEHUII M’ IKOI
Apoi 3 BHCOKMMH KoedilieHTamMmmu Bapiamil
(20,5 < Cv < 50,4%) 3a BposKalHIiCTIO — COPT
‘IlybpaBKa’; 3a CKJIOMOAIOHICTIO 3epHa — COPTH
‘Eneria muponiBcbka’ Ta ‘CiMKoma MUPOHiB-
CbKa’'; 3a IOKA3HUKOM ceguMeHTAaIlii — OiJb-
HmIicTh COpPTiB, KpiM ‘OKcaMuUT MUPOHIBCHKUIM’
ra ‘IlyOpaBKa’; 3a MacoBOIO YaCTKOIO Oinka —
copru ‘Cimxoma mmponiBcbka’, ‘MIII Ceirtaa-

Ha’, ‘MIII Cosomisa’; 3a MacoBOI YaCTKOIO
KJjaetikoBuHU — copT ‘MIII CiTtnana’; 3a iHgek-
coM pnedopmalii KJIeHKOBUHM — YCi COpTH.
Omxe, DOCHTiAKyBaHi COPTH 3a OKPEMUMU IIO-
Ka3HMKaMM 3HA4YHOI0O Mipolo 3ajeskalud Bif
YMOB cepeoBHIIA.

3a pesyabTaTaMu IBO(GAKTOPHOTO IHCIIED-
cititmoro amamisy (Taby. 4) BCTAHOBJEHO HAaM-
O0inBITYy YacTKy BILJIMBY YMOB POKiB BHPOIIY-

Tabauus 4

Yactka Bnnusy (%) AOCAiAKYBaHUX YUHHUKIB HA BPOXKAWHICTb
Ta NOKa3HUKMN AKOCTi copTiB nweHuui m'akoi Apoi (2017-2019 pp.)

MoKasHMKH Ixepena Bapiauii
Pik Copt Pik x CopT | HeBpaxoBaHi YNHHUKM
YpoxaiiHicTb 8,2 34,9 52,3 4,6
Macy 1000 3epeH 83,7 51 10,1 11
Hatypa 3epHa 27,2 35,1 36,5 1,2
Cknonogi6HicTb 3epHa 24,5 24,2 50,5 0,8
Buxip 6opowHa 52,6 19,8 17,2 10,4
CegumeHTauii 66,7 18,2 13,6 1,5
MacoBa yacTka 6inka 76,7 12,3 8,2 2,8
MacoBa yacTka KnemKoBuHM 42,6 334 231 0,9
AxicTb kneiikoBuHu (IOK) 46,0 29,2 24,2 0,6

BaHHS, MIOPIiBHAHO 3 iHIIMMU YMHHUKAMU, Ha
moxasHuk macu 1000 sepen (83,7%), Buxipg
ooporraa (52,6%), IIOKA3HHUK CeIMMEHTAIlil
(66,7%), ymict 6inka (76,7%), ymicT Kaeiiko-
Bunu (42,6%), ingexc medopmairii KieiKoBu-
Hu (46,0% ). BusBiieHO GiJbIITy YacTKAa BILIUBY
B3a€MOJIil YMHHUKIB PiK X COPT Ha BPOXKaM-
micte (52,3%), Harypy sepHa (36,5%), cKJo-
noxi6uicts 3epHa (50,5%), 1Mo CBiAUUTL TPO
piBHY peaxIiilo TeHOTUNIiB Ha KOHTPACTHiI yMoO-
BU BupoInyBaHHsa. CKJafoBa BILIUBY COPTY Ha
BposkabiHicTh (34,9%) Ta HOKASHUKKU SAKOCTI
(5,1-35,1%) mmennrni m’sxoi apoi OyJia moc-
roBipHOIO (p < 0,05), mpu MBLOMY He IIEPEBHU-
nIyBaJjia YacTKHU BILJIMBY 1HIINX YUHHUKIB.

BucHoBKuU

BusBieno coprtu, 110 mepeBUINyBaJM CTAH-
mapt Ha 30—40% 3a BpoxkaiiHicTio — ‘Boxkena’,
‘Orcamut mMupoHiBcbkuii’, ‘MIII Citnama’ i
‘IlyopaBka’. Buokpemiueno coptu ‘Cimxonma
MupoHiBeska’, ‘MIII 3mara’, ‘Boxxena’, ‘MIII
Bisepynok’, ‘MIII Omekcamapa’ 3a IMoemgHAH-
HAM BHCOKUX (i3MUYHMX IOKA3HUKIB SAKOCTi
3epHa. BuaBjeHO pAA cCOPTiB 3 KOMILJIEKCOM
HaWBUINMX TMOKA3HUKIB AKOCTi OopormrHa —
‘CiMmroma MupoHiBcbKa’, ‘OKcaMHT MUPOHiB-
cokuii’, ‘Ilanmauka’. Buginewi coptu gormisabHO
BUKOPUCTOBYBATU fAK :Kepesa MEeBHUX O3HAK
I CTBOPEHHSA HOBUX BPOKAWHUX Ta AKICHUX
COPTiB 3a Pi3HMMHU HaIpAMaMU BUKOPUCTaHHA.

Busnaueno wmaiicrabinpHii copTtm 3a BpO-
sKamiHicTio — ‘CiMKoma mMwupoHiBebka’, ‘MIII
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3nara’, ‘Bokena’, ‘OKcaMUT MUPOHIBCBKMIA’,
‘MIII CsiTnana’, ‘MIII Onxexcauapa’; 3a Macoro
1000 sepeu — ‘Cimkoma mupoHiBchbka’, ‘MIII
BigepynoK’; 3a ckJomomiOHicTIO — OinbIIiCcTh
copriB, kpim ‘Exeria muporniscbka’, ‘CimMmkoma
muponiBesrka’ Ta ‘MIII Onexcanapa’; 3a HaTy-
poIo 3epHA Ta BUXOAOM OOpOIITHA — BCi copTu;
3a MacCOBOIO YaCTKOW0 Oinka — ‘OKcaMuT Mupo-
HIBCBKHII’; 32 MacOBOIO YACTKOIO KJIEMKOBUHU —
‘HyopaBka’, ‘MIII Oxexcanapa’.

YcranoBeHO HAMOLIBIITY YaCTKY BILIMBY YMOB
CepenoBUIlA, IIOPIBHAHO 3 IHIMNMMY YMHHUKAMU,
Ha macy 1000 szepen (83,7%), IOKasHUK Cemu-
menTamii (66,7%), Buxim OGopomma (52,6%),
ywmicr 6isnka (76,7% )i cupoi Kiaelikosunu (42,6% )
Ta ingexc medopmarii Kiaeiikosuuu (46,0% );
B3a€EMO/Iii YMHHUKIB PiK X COPT Ha BPOXKaMi-
micts (52,3%), HaTypy 3epHa (36,5%), crio-
moxibuicte 3epHa (50,5%). BusiBieHo mocTo-
BipHUil BILIUB COPTY Ha BposKaiiHicTh (34,9%)
Ta BCi mocaimxyBaHi mMOKasHUKU AKocTi (5,1—
35,1%).
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Purpose. To determine the dependence of yield and
flour milling properties of new spring bread wheat varie
ties of Myronivka breeding on different growing season
conditions. Methods. During 2017-2019, twelve spring
bread wheat varieties were studied in the conditions of the
V. M. Remeslo Myronivka Institute of Wheat of NAAS. Grain
and flour quality indicators were determined according to
conventional methods. Results. It was found that weather
conditions in 2019 were more favorable for realizing the
yield potential of spring wheat varieties, but they had a nega
tive impact on quality indicators. By exceeding on 30-40%
the standard ‘Elehiia myronivska’, the varieties — ‘Bozhena’
(4.23 t/ha), ‘Oksamyt myronivskyi’ (4.28 t/ha), ‘MIP Svit
lana’ (4.31 t/ha), and ‘Dubravka’ (4.62 t/ha) were selected
in terms of yield. The varieties ‘Simkoda myronivska’, ‘MIP
Zlata’, ‘Bozhena’, ‘MIP Vizerunok’, and ‘MIP Oleksandra’ were
singled out by the combination of high physical indicators
of grain quality. The varieties ‘Simkoda myronivska’, ‘Oksamyt
myronivskyi’, and ‘Panianka” were distinguished by complex of
the highest flour quality indicators. The varieties being the
most stable in terms of individual characters were identified.
These were ‘Simkoda myronivska’, ‘MIP Zlata’, ‘Bozhena’, ‘Oksa
myt myronivskyi’, ‘MIP Svitlana’, and ‘MIP Oleksandra’ by yiel
ding capacity. According to quality indicators, in particular,
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by 1000 kernel weight, varieties ‘Simkoda myronivska’, ‘MIP
Vizerunok” were distinguished; high scores for grain vitre
ousness were in most varieties, except for ‘Elehiia myroniv
ska’, ‘Simkoda myronivska’, and ‘MIP Oleksandra’; according
to test weight and flour yield, all varieties had high rates;
according to the protein content, the variety ‘Oksamyt my
ronivskyi” was distinguished; varieties ‘Dubravka” and ‘MIP
Oleksandra” by wet gluten content. The ANOVA established
that the most dependence on weather conditions was re
vealed for such parameters as 1000 kernel weight (part of
influence 83.7%), protein content (76.7%), sedimentation
value (66.7%), flour yield (52.6%), gluten deformation in
dex (46.0%), and wet gluten content (42.6%); the most de
pendence on the interaction of factors year x variety was
revealed for yielding capacity (52.3%), the grain vitreous
ness (50.5%), and the test weight (36.5%). A reliable effect
of the factor variety on yield (34.9%) and all investigated
quality indicators (5.1-35.1%) was revealed. Conclusions.
It is expedient to use the varieties listed above as sources
of certain traits for the creation of new high yielding and
high quality varieties for different areas of use.

Keywords: Triticum aestivum L.; weather conditions; physi
cal indicators of grain quality; flour quality indicators; coef
ficient of variation; ANOVA.
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IHTpOAYKOBaHi Ta 3apeecTpoBaHi COpPTH

npoca npytonogi6Horo (Panicum virgatum L.)
AK BUXIZHUNA MaTepian ana cenekuii

3a NPOAYKTUBHICTIO Giomacu

M. I. Kynuk’, L. I. Poxko

flonmascekuli OepxasHuli azpapHull yHisepcumem, sya. I. Ckosopodu, 1/3, m. llonmasa, 36003, YkpaiHa,
*e mail: kulykmaksym@ukr.net

Meta. Ha ocHoBi 6aratopiuHux focnifeHb 3a KOMNIEKCOM rOCNOAAPCHKO LiHHUX O3HAK BUOKPEMUTU K BUXIHUIA MaTepian
ANs Cenekuii 3a NpoAYKTUBHICTIO Haininwi copTu npoca npytonogi6Horo (Panicum virgatum L.). [0 HUX Hanexarb COpTU:
‘Pathfinder’, ‘Carthage’, ‘Blackwell’, ‘Mopo3ko’, ‘Jiagoscbke” i ‘3opsHe’. Metoau. [locnigxeHHs nposoaunu npotarom 2017-
2021 pp. Ha 6a3i MonTaBCLKOro fepKaBHOrO arpapHoro yHisepcutety. IPyHTU OCHiAHOT AiNAHKKM Konekuii «EHepreTnyni
KYNbTYpU» — YOPHO3EMM TUMOBI, 3 YMiCTOM rymycy Ha piBHi 3,4%. [inAHKuM 3aknaganu 3 peHAOMi30BaHUM PO3MilLEHHAM
BapiaHTIB B YOTMPUKPATHiii MOBTOPHOCTI 3rifHO 3 MEeTOAMKAMM [OCAiAHOT cnpaBu B arpoHomii. Takox 3acTocoByBanu
3aTBepKeHi HAYKOBO MPAKTUYHi N METOAWYHI peKoMeHAALiT O BUPOLYBAHHA EHEPreTUYHNX KynbTyp. [na nigTBEpAXEHHS
iCTOTHOT BifMIHHOCTi MiX BOCNiAXYBAaHUMM COPTAaMU 3aCTOCOBYBAIM AUCNEPCINHMIT aHaNi3 3 BUKOPUCTaHHAM nporpam Excel
Ta Statistica. Pesynbratu. lpoBeneHo rpynyBaHHa COPTiB Mpoca NpyTonofi6bHoro 3a TpuBanicTio BereTauilHoro nepiogy
Ha: paHHbo (fo 160 fib), cepepHbo (161-171 po6a) Ta nisHbocTumi (noHag 170 ai6). YcTaHOBNEHO KOMNNEKCHY CTIMKiCTb
COPpTiB Npoca NpyTonoAibHOro [0 NOCyxu, MOpPO3iB Ta BUAATaHHA pocauH: ‘Cave in Rock’, 3opsHe’, ‘Mopo3ko’ Ta ‘JisgoBcbke’.
Bu3HayeHo, Wo rocnofapcbko LiHHI 03HaKu GinblWoo Mipoto 3anexaTb Bif COPTOBUX 0COBAMBOCTEN, aHiX Bif yMOB BUPO
LyBaHHA. YpoxaiHicTb Ha3eMHOT BeretaTMBHOT MacK 3a CyxUM 3aNuULIKOM AN AOCHIAXYBaHUX COpPTiB BapitoBana Big 12,1
po 15,6 T/ra. BucHoBKuM. HaitnpuctocoBaHiWmMMK 10 yMOB BUPOLLYBaHHSA BUABUAKUCA COPTM npoca npyTonogi6Horo ‘Cave in
Rock’, 3opsHe’, ‘Mopo3ko’ it “JiagoBcbke’. Haitbinbwa BucoTa ctebnocroio BigmiveHa ans copris: ‘Kanlow’ Ta ‘Cave in Rock’,
HaNHMXKYUMM BUABMAKCA pocnunHm copTy ‘Dacotah’. 3HayHy KinbKicTb cTe6en Ta BUCOKY BpOXaiHicTb 6iomacu 3aaTHi 3abe3ne
ynTK copTu npoca npytonofi6Horo ‘Pathfinder’, ‘Blackwell’, ‘Shelter’, ‘Carthage”i ‘3opsHe’. OcTaHHi, pa3oM 3 yKpaiHCbKUM cop
TOM ‘30psiHe’, peKOMEH0BAaHO BUKOPUCTOBYBATU AK BUXiIAHUI MaTepian pns cenekuii KynsTypu 3a NpoLyKTUBHiCTIO Giomacy.

Kntwoyosi cnosa: npoco npymonodibHe (c8imyepac); copmo3pasKku; 6iomempuyHi NOKA3HUKU POCAIUH; ypoxaliHicms, ¢imo
Mmaca; cenexyitiHa YiHHICMb.

tum poO3MHOMKY€EThCA AK HAaCiHHAM, TaK i momi-

Bcryn gom kKopeHeBuma [19]. YporkaiiHicTs 6iomacu

IaTpoxykilis mpoca mpyTomomioHoro (cBiTu-
rpacy), ocoOJIMBOCTiI BHPOIIYBaHHsA, 30MpaHHA
11 30epiramua 6ioMacu Ta HaCiHHA BUCBiTJIEHO Yy
uncJeHHUX nyomaikamniax [1-4]. ¥V meakwnx Hay-
KOBUX IIpallAX aHaJIi3yI0ThCA BapiaHTU JOMOCiB-
HOI ITiATOTOBKYM HACIHHSA IO CiBOM Ta 3aXOJU BU-
BeZleHHA Horo 3i craHy cnokor [5—8]. ¥V smau-
Hifl KinbKocTi myOsikaIiii HaBOAATHCA PE3YJb-
TATH JTOCIiIKeHb IIOJ0 0CO0JIMBOCTEH (HOPMY-
BaHHSA BpOXKaWHOCTI OioMacu 1€l KyJabTypu
3aJIe’KHO Bifm arporexHiunmx 3axoxis [9-12],
copToBux ocobsmBocteit [13—-15] Ta r'pyHTOBO-
KJiMaTHYHUX yMOB BupomTyBaHHA [16—18].

IIpoco mpyTomomiOHe — poOCAMHA 3 POSUHU
TOHKOHOTOBUX. KynabTypa Mae OioeHepreTmy-
HUU HaIPAM BUKOPUCTAHHA — AJA BUPOOHU-
IITBA TBEPAOTO Ta pigkoro biomanuBa. P. virga-

Maksym Kulyk

https://orcid.org/0000 0003 0241 6408
Ilona Rozhko

https://orcid.org/0000 0002 0646 4004

3aJIeKUTh BiJ PiBHMX YUHHUKIB: I'PYHTOBO-
KJIiMaTUYHUX yMOB, arpoTeXHiKH, dacy B30u-
paHHA Ta COPTOBUX OCOOJUBOCTEN KYJIbBTYPU
[20-23].

BaxxauBuM YMHHUKOM 30iJIbIIIEHHS ITPOAYK-
TUBHOCTiI arpo@iToileHO3iB €HEPTOKYJbTYDP €
Iobip copTiB, 10 OPMYIOTH BUCOKY BPOIKaii-
HicTs Giomacu. CopTu mpoca TPYTOMOAiOGHOTO
BHCOUYMHHOTO €KOTHNY IOPiBHAHO 3 HU30BUH-
HUMH OiJIBINI YPOXKANMHI B IOCYIIIJINBUX YMOBaX.
ITe Tako:x mMOB’A3YIOTH i3 0COBJIUBOCTAMU COP-
Ty, 0i0JIOTIYHUMY OCOOJIMBOCTAMU KYJIBTYPH Ta
MOpPGdOoJIOTieI0 POCIMHHOTO 1eH03Y [24, 25].

fAr sasmauaroTh yKpaiHCcbKi Bueni [26], Bu-
6ip copTy mpoca IPYTOIOAiOHOTO IS BUPOIIY-
BaHHA MAa€ BaKJIMBEe 3HAUEHHS IJs POCTY #
PO3BUTKY POCJHNH IIEBHOI MicIleBOCTi, IX CTiii-
KOCTi 10 HeCIPUATIANBUX YNHHUKIB Ta cTabiIb-
HOTO OTpUMAaHHA Oiomacu.

VYrpaiacerkuii yuennit C. II. OpJioB [27], 3a
pe3yabTaTaMM KOMILJIEKCHOI OI[iHKu OioJoriu-
HUX O3HAK IIOTOMCTBA POCJUH ITPOCa IPYTOIMO-
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Ii0HOTO, BHMOKPEMHUB CeJIeKI[iliHi 3pasKu 3a
BposKaiHicTio cyxoi macu: 737-10 (P. v. L.)
‘Cave-in-Rock’ / 377-10 (P. v. L.) ‘Alamo’,
398-10 (P. v. L.) ‘Sunburst’ / 737-10 /
(P. v. L.) ‘Cave-in-Rock’, 1025-10 (P. v. L.)
‘Forestburg’ / 737-10 (P. v. L.) ‘Cave-in-
Rock’, AKi peKOMeHJ0BaHO [JIs CTBOPEHHS BiT-
YU3HAHUX COPTiB.

3riguo 3 manumu pociimxkens . B. Paxme-
ToBa 3i cmiBaTopamu [28], 3a iHTpomyKILii cop-
TiB mpoca NOPYTOMOAiOHOTO OCOOJIMBY yBary
HeoOximgHO 3BepTaTu Ha MOpPGOMETPUUHI mmapa-
MeTpPM POCJUH, AK peldyJabTaT iX ajgamnrtaiii mgo
HOBUX YMOB BUPOINYBaHHS, 3 ypaxyBaHHAM
TOCIIOIapPChKO-IIiHHMX O3HAK [28].

BuBuaroun aganTtwBHI 0co6JaMBOCTI cOpTiB
mpoca mpyrtomnoxioumoro, Wullschleger 3i cmis-
aBTOpaM¥ BU3HAUMUJIH, 1110 iHTEHCUBHICTH IPO-
mecy (GOTOCHMHTE3y B JIHUCTKax, BHU3HaueHa Y
BepecHi, OyJia BUIIOIO B TeKCaIlJIOiIiB MOPiBHA-
HO 3 TeTPalJOIAHUMHU HONYJAIIAMU KYJIbTY-
pu [29].

Y mocrmimxennax Alexopoulou et al. [30],
yci coptm cdhopmMyBasu HAUOIABITY BpOXKAaii-
HicTb Ha Tperili cesoH Bererarii: 17,9 T/ra B
ymoBax I'pertii Ta 12,3 v/ra B Itanii. HusoBun-
Hi coprtu mpoca mnpyromoxiouoro (‘Cathage’,
‘Kanlow’, ‘SL 93-2° i ‘SL 93-3’) BusBuiucs
OPOAYKTUBHIINIMMY NOPiBHAHO 3 BUCOUMHHU-
MU, AK yCepemHeHO 3a MiJITHKaMH, TakK 1 3a
POKaMHU JIOCJIiIMKEeHb.

Biomacy mpoca mpyTomomioHOTO BUKOPHCTO-
BYIOTH y Pi3HUX Tajgy3sx: AJIAd OTPUMAaHHSA Je-
meBoi eHeprii, B OyAiBHUIITBI, B IIamepoBii
IPOMUCJIOBOCTi, Yy TBADMHHUIITBI Ta NTaXiBHUII-
TBi [31-34].

Tomy, 3BakapOUM Ha KOMILJIEKCHE BUKOPUC-
TaHHA IIiel KyJbTYypH, IIOCTAaEe IOTpeda IOCJi-
IUTHU 0COOJIMBOCTI (hopMyBaHHA BPOKANHOCTI
O0ioMacu cOpTiB Ipoca IPYTOIOAiOHOTO, IO B
MepPCIeKTUBi JacTh 3MOTY OTPMMYyBATH 3HAY-
Huit ii obcar. A mobip HOBUX cOpPTO3pas3KiB 3a
CTiliKkicTIO M0 a0ioOTHMUHMX UMHHHUKIB Ta IIPO-
IVKTUBHIiICTIO 0ioMacu HACTh MOKJIUBICTH BU-
KOpHCTATH HMOr0 AK BUXIZHMNA MaTepias Ijsd
CceJIeKIIii.

Mema docsidxicernv — BUBUUTHU BUXigHUI Ma-
Tepias mpoca IPYTOIOAIOHOTO AJA CeJeKIii 3a
CTiliKkicTiO M0 a0ioTHMUHMX UMHHHUKIB Ta IIPO-
IyKTuUBHiCcTIO Oiomacu B ymoBax Jlicocremy
Ykpainwu.

Matepianu Ta MeToAMKa ROCHIAKEHD

HocmimgxeHHda i3 copraMu mIpoca MpyTomoaio-
HOro mpoBoauau mporarom 2017-2021 pp. Ha
6asi IlosTaBChbKOrO [Jep:KaBHOTO arpapHoOTo
YHiBEPCUTETY, 110 3HAXOAUTHCA Y IeHTPaJbHil
yacTtuHi Jlicocreny.
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Haiibinbima xinbKicTh omamiB 3a mexamy —
78,8 Mmm — Oyna y 2018 p. (TpeTa mexana JIMII-
Hs), ¥ 2017-my — 45,5 MM (mepiia gekazma cig-
Hs), v 2019-my — 41,4 MM (mIepia gexama sKOBT-
Hs), Tay 2020 p. — 49,8 MM (mepiria gexkaga ueps-
Hs). 3a Iepios MpoBeAeHHA eKCIePUMEHTY CIIO-
crepiranucs nepiogu 6es onaxie 19 pasis (10,6%
yacy): Mo Tpu gexanu 0e3 omamiB 3a pik OyJo
y 2019-2021 pp., yotupu mexaau — y 2018 p.
Ta IIicTh mexkanm 6e3 omaxiB Oysmo y 2017 p.
Bianzpki 10 onmTMMAaJILHOrO 3HAUEHHS HIOTOMHI
yMoBH 3a rigporepmiuauM KoedimienTom (I'TK)
oyau y 2020 ta y 2018 pp. (I'TK 6iusbpkuii go 1).
Ot:ke, cepeIHbOIO00BA TEMIIEPATYPA IOBITPA Ta
KLJIBKiCTh OmajliB IPOTATOM POKY € AysKe HepiB-
HOMIipHMM Ta MAaJIOIOBTOPIOBAHMMU 3 POKY B
pik. Ile maso 3MoOry OIIHUTH PeaKIil0 COPTiB
mpoca IPYTOmOAiOHOTO HA IOTOAHI YMOBHU IIPO-
TATOM JOCJIiAKYyBaHOTO 0araTopiuyHOTO Iepiony.

Hinauku 3akjgagaay Ha YOpHO3eMaX THUIIO-
BUX, 3 ymicToM rymycy Ha piBHi 3,4% . Ekcme-
PUMEHT MaB peHJOMi30BaHe PO3MiIlleHHsS Bapi-
aHTiB Yy YOTHUPHUKpPATHIN HOBTOPHOCTi 3rigHO 3
MEeTOIUKOIO TOCJiIHOI cirpaBu B arpoHoMii [35].
Taxo:x 3acTocOByBaJM 3aTBEPKeHi HayKOBO-
OPaAKTUYHI 1 MEeTOIWYHI peKOMeHIallil Ta MeTo-
muku [36—38]. O6aikoBa mioIa TiJIAHKKA CTa-
HoBmJa 5 M2. ArporexHika B JOCJigi — 3araib-
HONpUIHATA, BiIIIOBiIHO 0 HAYKOBO-IIPAKTHUY-
HUX PEeKOMEHIaIlifl. YIPOIOBIK BereTallii KyJb-
Typu IIPOBOAWUJIN IIPOIOJIIOBAHHA Oyp’ sIHiB;
ITOPOKY BECHOIO, HA MOYATKY BiIHOBJIEHHS Be-
rerarii pocJIMH, IIOCiBM ITIiJ)KWBJIIOBAJIM aMiad-
HOI cemiTpoio nosoio N, [39, 40]. Ciamu KyIb-
TYpPY BECHOIO B OITMMAJIbHI CTPOKM 3a TeMIIepa-
rypu rpyHTy 10 °C 3 mupumHOI MiKpAIIa
45 cm. Hopmy BuciBy HaciHHSA BCTAHOBJIIOBAIN
3 ypaxXyBaHHSA IIOCIBHOI IIPUIATHOCTI HacCiHHE-
BOT'O MaTepiajy Ta peKOMEeHIOBaHOI HOPMU BU-
ciy 5 kr/ra (300 mr./m?) [41, 42]. O6csar Bu-
O0ipKu A1 BUSHAUEHHA KiTbKiCHUX MOKa3HUKIB
pocauH cTaHoBUB 50 poCIMH 3 KOYKHOTO Bapi-
aHTy B pospisi moBTOpeHb. I'ycTOoTy (KiIBKiCcTH
crebeJ) Ta BUCOTY cTe0JIOCTOI0 POCIMH BU3HAYA-
JM Ha 3aKpimieHmx miasHiKax miomtero 1,0 m?
y YOTHPBOX MICIIAX II0 JiaroHaJIi KOYKHOI [Ii-
JAHKY OOCIIOY.

CrifikicTh POCJIUH IIpoca IPYTOIOAiOHOTO O
IOCYXH1, MOPO3OCTiHKicTh Ta CTIMKiCTh IO BH-
JSATAHHA BU3HAUYAJIHW 3a I ATHOAJIOBOIO IITKA-
JI0I0, HOe: oAuH 6aJi XapaKTepu3yBaB HUBBKY
CTifiKicTh, m’ATH — BUCOKY [43].

XapaKTepuUCTUKY [IOCJHiAKYyBaHUX COPTiB
mpoca OIPYTOIoAiOHOro HaBegeHO B Tadmuili 1.

CopTu mpoca IpyTOIoAi0HOr0 miATPUMYBaJIH-
cA opuriHaTopaMu Ha 0asi HOCTiZHMX CTaHITiHi
CIITA a6o Ykpainu 3aJIe;XHO BiJ MiCIlsI CTBOPEH-
HA Ta pociaimxenud. HaciHHA copTiB KyJabTypu
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Tabauys 1
XapakTepucTuKa copTiB npoca npytonogi6Horo [44-48]
HazBa . - Pik
- OpwuriHaTtop MoxomxeHHa™* | MnoigHicTb
VKpalHCbKa NAaTUHCbKa peecTpaun
‘Kaptpagx’ ‘Carthage’ Hbto Oxepci, LeHTp pocinHHMX MaTepianis USA 8n 2006
LleHTp pocnnHHMx maTepianie, Cnyx6a oxopoHu
‘bneksenn’ ‘Blackwell’ rpyHTiB, ManxeTTeH, KaHn3ac; KaH3acbka cinbCcbKo USA 8n 1944
rocnofapcbka JocaigHa cTaHuis
‘Natdingep’ | ‘Pathfinder HebpacbKa cinbcbKorocnofapcbka A0CAiAHA CTaHLis USA 8n 1967
Cnyx6a oxopoHu r'pyHTiB; KopHenbcbKuii yHiBep
‘Wenrep’ ‘Shelter cutet; Bigain OXOPOHM HaBKONIWIHLOTO Cepefo USA 8n 1986
BUWa pu6 Ta aukoi npupoau Heto Nopkay Nen
CunbBaHii
LleHTp pocnnHHMx maTepianie, Cnyx6a oxopoHu
‘Keits iH pok’ | ‘Cave in Rock’ | rpyHTiB, Miccypi, Miccypilicbka cinbcbkorocnogap USA 8n 1973
CbKa AocnifHa cTaHuis
LleHTp pocnnHHMx maTepianie, Cnyx6a oxopoHu
‘©opectoypr’ | ‘Forestburg’ I'pyHTiB, bicmapk, [lakoTa, wrat MiHHecoTa, cinb USA 4n 1987
CbKorocrofapcbka fOCNifHa CTaHLis
‘Canbyper ‘Sunburst’ gTigﬂLel;lﬂHa [akoTa, CinbcbKorocnoapcbka gocnigHa USA 8n 1983
LleHTp pocnnHHux maTepianis, Cnyx6a 0XopoHU
‘NakoTa’ ‘Dacotah’ I'pyHTiB, Bicmapk, [akoTa Ta MiHHecoTa, Cinbcbko USA 4n 1989
rocnogapcbki gocnigHi cranuii
Heb6pacbka cinbcbkorocnogapcbka gocnigHa
‘Hebpacka’ ‘Nebraska’ cTaHUis; Bigain po3nnigHukis, Cnyx6a 0xopoHu USA 4n 1949
'PYHTIB
Karnoy' Kanlow’ Kgl-!sa_cbx.a CinbCcbKorocnopapcbka fOCNifHA CTaH USA in 1963
uis; Bigmin HayKu npo pocanHm
LleHTp pocnnHHKUX maTepianis, Cnyx6a 0XopoHU
‘Anamo’ ‘Alamo’ rpyHTiB, Hokc CiTi, Texac; TexacbKa CinbCbKOrocno USA 4n 1978
LapcbKa [oCnifHa CTaHLis
‘Mopo3ko’ ‘Morozko’ Therumyr 6i°eHep..reTMquf. KYABTYP 1 LYKPOBUX §ypa UA 4n 2015
KiB HalioHaibHOT akafeMii arpapHux Hayk YkpaiHu
‘Nagoscbke’ | ‘Lydivske’ Theruryr 61.06Hep'FeTI/IlJHI/I)i KYAETYP 1 UYKPOBMX ?ypﬂ UA 4n 2018
KiB HauioHanbHOi akafemii arpapHux Hayk Ykpainu
SopsiHe' Zoriane’ :aLU:OHaanMFl 60TaH1'l‘4"HI/Il7I camM?Hi M. M. Tpuwka UA on 2015
auioHanbHOT aKagemii Hayk Ykpaiu

Npumitka. USA — CLUA, UA - YkpaiHa.

aMepUKAaHChKOI CeJIeKIIil HaJaHO Ha OCHOBi HO-
roBOpYy cIiBOparli 3a BuKoHaHHA MisxkHapomgHO-
ro HaykoBoro npoekty KopomaiBcrBa Himepian-
niB «Pellets for power: Sustainable biomass
import from Ukraine» (2010-2013 pp.), caiir:
https://subsites.wur.nl/en/show/Pellets-for-
Power.htm.

3rigHo 3 HASBHMM Ha CHOTONHI mOAijioM 3a
MOP(dOJIOTIUHMMY O3HAKaMmu Ta OiosoriummMu
0COOJIMBOCTAMU POCJINH, COPTHU IPOCa IPYTOIIO-
IiOHOTO POSIIOAIJIAIOTH 3a eKoJioTo-Teorpadiu-
HUM IIiJXOZOM Ha BHUCOUYMHHI Ta HM30BUHHI.
3rigHo 3 UM PO3IOLiIOM, CEePen AOCHIimsKyBa-
HOT'O COPTUMEHTY [0 BUCOUMHHOTO €KOTHUIIY Ha-
gdexars ‘Carthage’, ‘Shelter’, ‘Forestburg’,
‘Sunburst’, ‘Dacotah’, ‘Cave-in-Rock’, ‘Ne-
braska’, ‘Blackwell’, ‘Pathfinder’, ‘Moposko’,
‘JlamoBchke’ Ta ‘3opsaHe’, 0 HU30BUHHOTO —
‘Kanlow’ i ‘Alamo’. YcraHoBJeHO, IO HU30-
BUHHI €KOTUIIM MEHIII BOJOTOCTiMiKi Ta hopmy-
IOTh BUCOKi, TOBCTi i rpy0i cTebsa, AKi pocTyTh

KymaMmu. PocivHM BUCOYMHHOTO €KOTHUITY
aJaniTOBaHINII o CyXOro KJimMaTty, MaloTh TOH-
I1i, Hi’K HM30BUHHI cTebJia Ta OLILINY iX Kijgb-
KicTe y Kymi [25, 46].

PesyisbraTu gocaimkeHs aHajidyBaJid 3a I0-
moMorow auciepciiimoro amamizy (ANOVA) y
nporpami Statistica gma BusmaueHHs icTOTHUX
BiMiHHOCTEM Mi)K BapiaHTaMu AOCJiNy 3a piB-
Hsa sHauymiocTi (p) < 0,05.

Pe3ynbratn gocnigxeHn

OCHOBHUMU eJIeMEeHTAMU CTPYKTYPHU BPO-
JKaio mpoca IPYyTOIOoAiOHOTO € TyCTOTA Ta BUCO-
Ta crebsocToro. Ha 11i moxkasHMKMN BIJINBAIOTH
SAK IIOTOJHI YMOBHU POKiB IOCIiKEHHS, TaK i
coptoBi BiactmBocti [28]. YcraHOBIEHO, IO
cepen IOCJiMMKYBaHUX B €KCIIEPUMEHTI COPTiB
HaiBuimumu 6ysu pocauau ‘Kanlow’ ta ‘Cave-
in-Rock’ (ua pisui, a6o mouazg 180,0 cm), maii-
nmxunmu — ‘Dacotah’ (menie zixx 160,0 cm).
Haii6inpmy KinbKicTh cTebes Ha OIWHUILIO
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miromri BigmsHaueno B ‘Cave-in-Rock’, ‘Path-
finder’, ‘Blackwell’, ‘Shelter’, ‘Carthage’ i
‘Bopane’ (momax 510,0 mrr. /m?).

Ilix vac coocTeperkeHb 3a POCIMHAMMU IIPO-
ca IPYTOMOLi0OHOI0 BU3HAYAJIN JATH HACTAH-

HA Ta TpUBaJicTh deHoJOTiUHUX (a3 pocTy i
PO3BUTKY POCJWH, a TaKOXX IIPOBEJU TPYyHy-
BaHHS COPTiB 3a TPWBAJICTIO BereTaliiiHOTO
mepiony: paHHBO-, CEPEAHBO- Ta Mi3HBOCTUTJIL
(rabxa. 2).

Tabauus 2

FpynyeaHHA copTiB npoca npyTonoaibHoro 3a TpuBanicTio BeretayiitHoro nepiogy
(2017-2021 pp.)

lpyna cturnocri 117273

4

516|718 9]10/11]12]13]|14

PaHHbocTUmi (Ko 160 #i6) + |+ |+
CepegHbocTumi (161-170 gi6)
Mi3HbocTurni (noHaa 170 pib)

+

+ |+ |+ |+

+ |+ |+ |+ |+

*1 - ‘Dacotah’, 2 - ‘Nebraska’, 3 - ‘Forestburg’, 4 — ‘Sunburst’, 5 - ‘Shelter, 6 — ‘Cave in Rock’, 7 -
‘Mopo3ko’, 8 - ‘JlagoBcbke’, 9 — ‘3opsHe’, 10 — ‘Carthage’, 11 - ‘Kanlow’, 12 — ‘Alamo’, 13 - ‘Blackwell,

14 - ‘Pathfinder’.

3 mepeJsiueHOro COPTUMEHTY IIPOCa IIPYTOIIO-
Ii0HOTO M0 PaHHBOCTUTJIMX BiJHECJW COPTHU
‘Dacotah’, ‘Nebraska’, ‘Forestburg’, mo cepex-
HboCcTUIINX — ‘Sunburst’, ‘Shelter’, ‘Cave-in-
Rock’, ‘Moposko’, ‘JIamoBceke’, ‘3opsme’, a
mo misapocturaumx — ‘Carthage’, ‘Kanlow’,
‘Alamo’, ‘Blackwell’ i ‘Pathfinder’.

Buznaueno, 1110 BifHOBJIEHHSA BECHAHOI Bere-
raiii y 6iJbIIoCcTi copTiB mpoca IPyTOIOLiOHO-
ro posmnounHaeThbesa oguouacHo — y II-IIT gexa-
Ii KBiTHA (OKpiM misHbOCTHUTJIOL IPyIIN), a (hasa
Kyurinuasa npunazgae Ha III gexkamy KBiTHA, BU-
ximg y Tpyory cmocrepiranu y Il mexani TpaBus.
dDazy BUKUIaHHA BOJIOTI A copriB ‘Dacotah’,
‘Nebraska’ sigmiueno y III gexani TpaBus, misd
‘Blackwell’, ‘Pathfinder’, ¢‘Cave-in-Rock’,
‘Nebraska’ — y III nexani uepBHus, i ‘Shelter’,
‘Forestburg’, ‘Sunburst’ — y I mekazni aunus,
nas ‘Alamo’ Ta ‘Kanlow’ — y II-III merkani
JAuIHsA. PaHHI cOpTH PO3MOYMHAIOTH IBiTiHHSA

lpynu copris
CepegHbocturni| MisHbocTumi

Makc.

MiH.

PaHHbOCTMNI

y I-1I nexkani nunusda, cepegabocturiai — y II-1I11
mexani jguiHA, a misabocturiai — y III mexani
JINITHS.

Hocturanusa Hacinma y coprie ‘Blackwell’,
‘Pathfinder’, ‘Dacotah’ mpunazgae na III gexa-
ny cepuHs, v ‘Forestburg’, ‘Sunburst’ — ma III
Iexany BepecHsi, y ‘Nebraska’ — ma I mexanmy
Bepecusd, y ‘Shelter’, ‘Cave-in-Rock’, ‘Alamo’,
‘Carthage’ — ma I gexanmy OBTHS, COPTY
‘Kanlow’ — ma I-II gexanmy amcromana.

Y cepemHBbOMY 3a POKM HOCJTiIKEeHHSA BU3HA-
YeHO, III0 TPUBAJICTh BereTal[iiHOTO Iepioay B
copriB ‘Sunburst’, ‘Dacotah’, ‘Nebraska’ cra-
HOBUTHL npubausuo 140 xio, y ‘Cave-in-Rock’,
‘Carthage’, ‘Forestburg’, ‘Shelter’, ‘3opsamne’,
‘Moposko’ ta ‘JIagoscske’ — 160, y ‘Kanlow’,
‘Alamo’, ‘Blackwell’ i ‘Pathfinder’ — 180 ni6
(puc. 1).

YupomoB:x pPOKiB IOCJiAKeHb TPUBAJIICTD Be-
reTalifiHoro Imepiomgy Ipoca IIPYTOIOAiOHOTO

TpuBanicTb BeretalinHoro nepiony, Ai6

185

178

145

0 50

100 150 200

Puc. 1. TpuBanicTb BeretauiitHoro nepiogy coptiB npoca npyronogi6toro (2017-2021 pp.)
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OyJa pisHOIO 3aJIe’KHO BiJ KJIiMaTHYHUX yYMOB
Yy BCixX rpymax CTHUIJIOCTI.

Y copriB paHHBOCTHUIJIOI I'PYIIM BereTalliii-
Huii mepiox TpuBaB Bixg 135 mo 145 xi6 (y ce-
penapomy 140 mi6), cepemmboi — Bim 157 mo
163 ni6 (y cepemunomy 160 mi6) i misaboCTHT-
goi — 178-182 mobu (y cepegapomy 180 mi6).
YcraHnoBsieHo, IO 3a POKU JIOCJiIKeHb BereTa-
mifiHuii mepiof Mi3HBOCTUIJINX COPTiB OyB Ha
19-21 nmoOy moBIIMM MHOPiBHAHO i3 cepeqHBO-
cturaumMu, i Ha 37-43 mi6 — mopiBHAHO 3 paH-
HBOCTUTJIMMH COpTaMu. PesyiabTaTu HAIInUX
IOCJiIKeHb IIOZ0 PO3IOALIY COPTiIB IIpoca

IIPYTONOAiOHOTO HA T'PYIIM CTUTJIOCTI 3a TpHUBA-
JicTI0O BererarmiiHoro mepioxy Iisxkom 36ira-
IOThCS 3 JAaHUMU iHIIIUX aBTOPiB [49].

Ho aganTuBHIX 0COOJIMBOCTEN IPOCA IPYTOIIO-
Ii0HOTO HaJeXKaTh TaKi IMMOKA3HUKHU, AK IIOCYXO-
Ta MOPO3OCTIMKICTD i CTIAKICTL IO BUIATAHHS.

3 ycix mocaimKyBaHUX COPTiB 3a aJalTUBHU-
MM BJACTHUBOCTAMU BHOKpemiieHo ‘Cave-in-
Rock’, ‘Moposko’, ‘Jlamoscbke’ i1 ‘3opsue’,
AKi IIPOTATOM POKiB JOCIIiIKEHHS 3a IIOKa3HU-
KaMM IIOCyXO- Ta MOPO3OCTIMKOCTi, a TaKOX
CcTifiKicTIO 4O BMJIATAHHS MajJX HaWBUIIL Oaan
(traba. 3, puc. 2-5).

Tabnuys 3

ApanTuBHi BnacTuBocTi copTiB npoca npytonogi6Horo (2017-2021 pp.)

Copt MocyxocTiiikicTb, 6an | Mopo3ocTiiikicTb, 6an | CTiiKkicTb 0 BUNsAraHHs, 6an | 3aranbHa cTiiikicTb, 6an
‘Carthage’ 4,9 3,6 4,6 4,4
‘Blackwell’ 3,9 4,5 2,8 3,7
‘Pathfinder’ 3,8 4,5 2,9 3,7
‘Shelter’ 4,5 4,5 3,5 4,2
‘Cave in Rock’ 4,7 4,9 4,6 4,7
‘Forestburg’ 4,7 3,9 4,8 4,5
‘Sunburst’ 3,5 3,0 3,8 3,4
‘Dacotah’ 3,8 2,5 3,9 3,4
‘Nebraska’ 2,0 2,7 3,6 2,8
‘Kanlow’ 1,0 1,7 2,8 1,8
‘Alamo’ 1,0 2,0 2,9 2,0
‘Mopo3ko’ 4,8 5,0 4,7 4,8
3opsHe’ 5,0 5,0 4,9 5,0
‘JlagoBcbke’ 4,7 4,9 4,7 4,8
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5 45 47 47 4,7
45 1
. B 3 38 38
= 35
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0 ~ = S S > 5 3 ~ ~ = ~ ~ ~ ~
= - + ©
S T & & % 2 8 3 % & E 2 & %
£ £ £ 2 2 2 32 58 £ £ 2 g8 & g
s ®© = v = ¢ 5 8 § x F S © g
) e > - =
> L
S
Puc. 2. NocyxocriiikicTb copTiB npoca npytonoai6Horo (2017-2021 pp.)

YupomoB:K POKiB mocaimxeHb yci copru
mpoca IIPYTOIOAiOHOIO XapaKTepH3yBaJINCH
BIICOKOIO ITocyXocTifikicTio — 3,5 6ajya i 0inb-
me (oxpim copriB ‘Alamo’, ‘Nebraska’,
‘Kanlow’, aaa AKuX el DOKAa3HUK OYyB Ha
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piBHi 2 i mMeHmIe 6aJiB), Maju BUCOKY # ce-
penHio crifikicTh mo BMJAATAHHS — Big 3,5 mo
4,9 6ana, okpim copriB ‘Blackwell’, ‘Path-
finder’, ‘Kanlow’, ‘Alamo’ Ha piBHI
3 b6amis.
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Ilporarom pokiB pgocaigyKeHHA BU3HAUEHO
CTYHiHb IPUCTOCYBAHHSA POCJUH IpOca IIPYTO-
moi6HOTO O YMOB BUPOIIYBaHHSA 3a IIOCYXO0- H
MOPO3OCTiHKICTIO Ta CTiHKiCcTIO MO BUJIATAHHS
mociBiB (puc. 2—5).

Yupomos:X pOKiIB mOCHigKeHb, HAWBUIIOIO
IOCYXOCTifiKicTio BimsHaumamcsa coptu ‘Cave-

49

45 45 45

»
U

39
3,6

=
(S2]

Mopo3ocTiitkicTb, 6an

=y

05

‘Carthage’
‘Blackwell’
‘Pathfinder’
‘Shelter’

‘Cave in Rock’
‘Forestburg’

3,0

‘Sunburst’

in-Rock’, ‘Bopsane’, ‘Moposko’, ‘JlamoBcbke’,
HalMEeHIIIO0 ‘Nebraska’, ‘Kanlow’ Ta
‘Alamo’, 1o, IMOBipHO, IIOB’A3aHO i3 IPUCTO-
CYBAJIBHMMMU PEaKIiAMYU BHCOUMHHOI'O €KOTH-
Oy COPTiB mpoca IPYTOHOAiOHOTO: 30iJbIIIeH-
HsIM KOPEHEeBOI CHCTEeMM Ta Ha3eMHOI Berera-
TUBHOI MacH POCJIUH.
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Puc. 3. Mopo3ocriiikicTb copTis npoca npytonogi6Horo (2017-2021 pp.)

Busnaueno, 1o HaWBuIlla MOPO3OCTIMKiCTHb
(is cymoro 6asiB moHanm 4) mpuTaMaHHA POCIIH-
Ham copriB ‘Cave-in-Rock’, ‘3opsane’, ‘Mopos-
ko’ ta ‘JlamoBchbke’. HatiMeHIIT MOPO30OCTiAKM-
mu BusaBuanca coptu ‘Kanlow’ ta ‘Alamo’ — Ha
piBHL 2 GauiB. Yci iHImi copTu mpoca IpPyTOMO-

IiOHOrO Majau IIPOMisKHe 3HAUYeHHS 3a I[UM IIO-
kKasaukoMm. Cepel HOCIIiAKyBAHOTO COPTUMEHTY
Ipoca MPYTOIOAiOHOTO TaKOK BUILIEHO CTiMKi
Ta MEHII CTifiKi mo BuaAraHHA copTu (puc. 4).
3arajoM 3a POKM [JOCTIMKEHHS HAWBUIIOIO
CTIAKICTIO OO BWJIATAHHA BiJ3HAYAJINCA COPTHU
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‘Cave-in-Rock’, ‘3opsaue’, ‘Moposko’ Ta ‘JIamos-
cbKe’ — Ha piBHiI 5 OaniB, HAWHMIKUOIO —
‘Blackwell’, ‘Pathfinder’, ‘Kanlow’, ‘Alamo’ —
3 6asu. HusbKa cTifiKicTh OoCcTaHHIX COPTiB 3y-
MOBJIeHAa MEHIINM JiaMeTpPOM HUXKHBOT'O MiK-
BYS3JISI Ta TOBITHMHOIO CAMOi COJIOMUHHU, & TaKOXK
0ymoBOIO HazeMHOI yacTuHU iXHiX pocauH. Ile
OiATBEePKYyEThCA M HAIMMH ITOIlepeHiMHU I0-
CIIMKEeHHAMHA, YV SKUX IPOCTiIKOBYETHCS 3B’ -
30K MiK aJJallTUBHUMU BJIACTUBOCTAMU eHepre-
TUYHUX KYJIBTYP Ta arpo0iojorivHuMy YNHHU-
ramu [8, 50]. 3a marumu D. K. Lee ta A. Boe
[20], Bummuii moTeHItiag yposkaiHOCTi Oiomacu
IpUTAMaHHUN MEHII aJalTOBAaHOMY IO YMOB
BUpPOITyBaHHA (IleHTpaJbHa uacTuHa lliBmeH-
Hoi Iakoru) copry ‘Cave-in-Rock, mopiBHsHO
3 6inmpmn amamroBamum ‘Dacotah’. Ils samexx-
HICTh MpPOABJIAJNACH ¥ Ti POKU, KOJU KiJIBbKiCTh
onafis craHoBuaa moHan 75% Bifm Ix cepenHbo-
ro 6araTopiuHoOro 3HAUYEHHI.

¥V cenexiii mpoca npyTononi6HoOro ofHUM i3
JI’KepeJl HOBOTO BUXiTHOTO MaTepiany € KOMII-
JIeKCHA CTifKicTh (IIOCYyX0- 1 MOPOBOCTifiKicTh,
CTifiKicTh MO BUJIATAHHS POCJUH), IO IIPH-
TaMaHHa CcoOpTaM MOpoca HOPyTomomibmHoro
‘Cave-in-Rock’, ‘3opaune’, ‘Moposko’ Ta ‘Jlsa-
IOBCBKe’.

3a ganumu [23], HaABUIITY BPOKANHICTD CY-
x01 6iomacu Ha TpeTilt pik Bererarii popmMyioTh
coptu mpoca mpyromoxi6uoro ‘Cave-in-Rock’,
‘Carthage’, ‘Forestburg’ — momanx 16,0 T/ra,
mermo Himx4uy — ‘Nebraska’, ‘Sunburst’ (15,4 i
15,2 t/ra), a mailimeniny — coptu ‘Kanlow’ i
‘Alamo’ (12,0 i 12,2 t/ra BigmoBigHo).

Iamri gocaigaukwm [51] yeramoBuau, Imo cop-
TH mpoca mpyromoai6uoro: ‘Alamo’, ‘Kanlow’
i ‘Pathfinder’ Oyau BpoKalHINIMMU IIOPiBHS-
Ho 3 ‘Blackwell’ i ‘Cave-in-Rock’, Ta mannm
BUIIY CTiMKiCTh 4O BMJISTAHHSA CTe0JOCTOIO.

3rigHo 3 pesyabTaTaMu BHUIPOOyBaHL 13
COpTO3pas3KiB Impoca MPyTOIOAiOHOTO Ta Mic-
KaHTyca, Zheng Cheng pasom i3 cmiBaBTopa-
Mu [52] BusHaAUMIU, IO CEpPEmHS BPOKAIi-
HicTh 6ioMacu cBiTUrpacy cramosuia 5,66 T/ra,
ay 12 coprospaskiB MicKaHTyca 3sMiHooBaJja-
ca Big 1,99 mo 32,09 r/ra. Yposxait 6iomacu
MickaHTyca OyB 3HAYHO BUIIUM, HidK Y COPTiB
mpoca IMPYTOIMOAiOHOTO, OOHAK BOHU OyJIU
0ifBII YYTIMBUMHK OO0 HOTOAHUX YMOB, HiXK
cBiTUrpac.

BuineBukaaneHne mijiKkom 30iraerobcd 3 HaIIN-
MU ToIepenHiMu pocaimkenuaamu [53], y AKux
BCTAHOBJIEHO, IO IIPOCO NIPYTOIOmiOHE Tpe-
THLOTO-II’ATOTO POKY Bererarlii ()opMye BHCOKY
BPOXKAMHICTE 3a cyXoio 6iomacoio (1o 15,2 T/ra),
ajle 3HAUHO HWJ)KYY, Hi»K MiCKaHTyC Trirafr-
chbKuii. BusHaueHo, 1o cBiTurpac sabesmeuye
BHCOKi MOKasHMKM BUXOAYy OiomanmBa (mo
18,2 r/ra) Tta eneprii (mo 313,0 I'll;x/ra) 3a ce-
penHBOTO piBHI KoepimienTa eHeproedeKTHUB-
Hocti (Ke > 4,5).

YcranoBseHO, 110 BapiloBaHHSA BPOKaMTHOCTI
3a Cyxoi0 0ioMacoo y OOCJiZ:KyBaHUX COPTiB
mmpoca ImpyTomnonioHoro 6yao B Mexxkax Big 12,1
mo 15,6 T/ra, 3 HaUBUIIIUMHU MMOKA3SHUKAMHU Y
copriB 3akopmouuoi — ‘Blackwell’, ‘Carthage’
i ‘Pathfinder’, Ta ykpaimcexkoi — ‘Moposko’,
‘Bopane’ i ‘JlamoBcbke’ cemekirii. auHi miomo
BMiCTy Ccyxoi peuoBHMHH Ta BpOKamHOCTi 06io-
MacH COPTiB IIpoca IPYyTOIOAiOHOTO HaBeJeHO B
Tabauii 4.

3a BMicTOM CyxXOTo 3aJUuINKY B 6iomMaci BMOK-
PeMJIeHO COPTHU KYJbTYPH Hi3HBOCTHUIJIOI I'Py-
nu ‘Blackwell’, ‘Carthage’ i ‘Pathfinder’, a
TaKOK cepegHbocTurIi ‘Moposko’, ‘3opsaue’ i
‘JIamoBchKke’. 3a BposKaiiHicTIO Oiomacu Haii-
O0iybIlle 3HAUEHHSA MAaJH CepPegHbO- I IIi3HBO-
cTurii coptu (puc. 5).

Tabnuys 4

YmicT cyxoi peyoBUHM Ta BpoaitHicTb Giomacu npoca npytonoai6Horo (2017-2021 pp.)

Copt Maca cuporo cHona, kr/m? | Cyxuii 3anuwok, % | Maca cyxoro cHona, kr/m? | YpoxaiiHicTb cyxoi 6iomacu, T/ra
‘Carthage’ 2,4 64,3 1,54 15,4
‘Blackwell’ 2,4 65,0 1,56 15,6
‘Pathfinder 2,4 64,1 1,54 15,3
‘Shelter’ 2,2 61,2 1,35 13,5
‘Cave in Rock’ 2,4 60,8 1,46 14,6
‘Forestburg’ 2,2 58,7 1,29 12,9
‘Sunburst’ 2,3 60,2 1,38 13,8
‘Dacotah’ 21 57,5 1,21 121
‘Nebraska’ 2,2 58,3 1,28 12,8
‘Kanlow’ 2,3 63,3 1,46 14,5
‘Alamo’ 2,2 63,1 1,39 13,9
‘Mopo3ko’ 2,4 63,8 1,53 15,3
3opsiHe’ 2,4 64,1 1,54 15,4
JlagoBcobke’ 2,4 64,4 1,55 15,5
CepepHe 2,3 62,1 14 14,3

HIP, 0,04 1,23 0,05 0,15
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Puc. 5. Ypoxaitnictb 6iomacu coptiB npoca npyronoai6Horo (2017-2021 pp.)

OTm:xe, cepen MOOCJIMKEHMX COPTiIB mpoca
IPYyTOHOAiOHOTO HAWBHUINY BpPOMKaWHICTH 06io-
macu ¢opmyBasau ‘Blackwell’, ‘Jlamoscbke’,
‘Carthage’ i ‘3opsane’ (Bigmosiguo 15,6; 15,5;
15,41 15,4 t/ra), memo meumry — ‘Pathfinder’
i ‘Moposko’ (15,31 15,2 v/ra). Ili copTut Kyab-
TYpPU PEKOMEHIO0BAHO BUKOPUCTOBYBATH AK BU-
X1THMHE MaTepias A ceJieKI[ii 3a IPOAYKTUB-
HicTio. Husbka BposKaiiHicTh, OioMacu xapak-
TepHAa IJIA PaHHLOCTUTINX copTiB ‘Forestburg’,
‘Dacotah’, ‘Nebraska (8ix 12,1 mo 12,9 T/ra).
Tamri copTu mpoca mpyTonoAiGHOTO 3a UM IIO-
Ka3HUKOM 3aiiMaJii HNPOMi'KHe 3HaueHHS (Bif
13,5 no 14,6 T/ra).

BucHoBKuU

1. ¥V pesyabTaTi heHOJIOTIUHIX CIOCTEePEKEeHb
3a TPUBAJICTIO BereTallilfHOT'O IIEPiOAY BHOK-
peMJIeHO paHHi, cepelHi Ta IIi3HbOCTHUIJIL COPTH
mpoca mpyromnoaiouoro. lo paHHBOCTUTINX Ha-
gexard ‘Dacotah’, ‘Sunburst’ i ‘Nebraska’, mo
cepegapocTurinx — ‘Cave-in-Rock’, ‘Forest-
burg’, ‘Carthage’, ‘Shelter’, ‘Moposko’, ‘3ops-
ue’, ‘JIamoBcbKe’, mo misupocTuraux — ‘Alamo’,
‘Kanlow’, ‘Blackwell’, ‘Pathfinder’.

2. ¥Yci coptu mpoca mpyTomnomibHOr0, OKpiM
‘Alamo’, ‘Nebraska’ i ‘Kanlow’, xapaxkTepusy-
IOThCA BMCOKOIO IIOCYXO- I MOPO3OCTiMiKicTio.
Bucoky i1 cepengHio crifiKkicTh 40 BUJIATaH-
Hs MaJu Maiiske Bci coptu, okpim ‘Blackwell’,
‘Pathfinder’, ‘Kanlow’ ta ‘Alamo’. Kommiexc-
Ha CTifiKicTh 3a mocyxo- I MOpo30ocCTiliKicTiO Ta
CTiHKiCTIO 1O BUJIATAHHS POCJMH IpHUTaMaHHA
copram ‘Cave-in-Rock’, ‘3opsaune’, ‘Moposko’ i

ISSN 2513-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2022, VoL. 18, No 2

‘JIamoBchbKe’, SKi pPeKOMEHIOBAHO BUKOPMICTO-
BYBATH SK BUXiITHWN MaTepiaJ IJIs ceJeKIrii 3a
cTiliKicTiO 70 ab0ioTMUYHMX YMHHUKIB.

3. 3a mMoKasHMKaMI CyXOro 3aJUIIKy B 0io-
maci Ta ii BposkalHICTIO HAWBUIN IOKA3HUKU
BiI3HAUEHO B COPTiB IIpoca MPYTOIOAiOHOTO 3a-
kopmounoi — ‘Blackwell’, ‘Carthage’ i ‘Path-
finder’ ta ykpaimcpkoi — ‘Moposko’, ‘3opsane’
i ‘JIamoBcbke’ ceqekIrii, AKi peKoOMeHIZOBaHO
AK BUXiTHWN MaTepiaja IJsd cejeKIlii 3a mpo-
IYKTHUBHicTIO Oiomacu.
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Purpose. On the basis of multi year research on the
complex of economically valuable characteristics, the best
switchgrass varieties (Panicum virgatum L.) ‘Patfinder’, ‘Car
thage’, ‘Blackwell’, ‘Morozko’, ‘Liadovske’ and “Zoriane” were
singled out as a source material for breeding for productivity.
Methods. The research was conducted during 2017-2021 on
the basis of the Poltava State Agrarian University. The soils
of the experimental site of the “Energy Crops” collection are
typical chernozems with a humus content of 3.4%. Plots
were planted with randomized placement of options in four
fold repetition according to the methods of experimental
work in agronomy. Also, approved scientific practical and
methodical recommendations for growing energy crops were
applied. To confirm the significant difference between the
studied varieties, dispersion analysis using Excel and Sta
tistica programs was used. Results. Switchgrass varieties
were grouped according to the duration of the growing sea
son into: early (up to 160 days), medium (161-171 days)
and late ripening (more than 170 days). The complex resis

tance of switchgrass varieties to drought, frost and plant
lodging: ‘Cave in Rock’, Zoriane’, ‘Morozko” and ‘Liadovske’
was revealed. It was determined that economically valuable
characteristics depend to a greater extent on varietal char
acteristics than on growing conditions. The yield of ground
vegetative mass based on dry residue for the studied varie
ties varied from 12.1 to 15.6 t/ha. Conclusions. The vari
eties ‘Cave in Rock’, ‘Zoriane’, ‘Morozko’, ‘Liadovske’ were
the most adaptable to growing conditions. The switchgrass
varieties ‘Kanlow” and ‘Cave in rock” provided the highest
plant stand and switchgrass variety ‘Dacotah’ provided the
lowest plant stand. Varieties ‘Pathfinder’, ‘Blackwell’, ‘Shel
ter, ‘Carthage’ and “Zoriane” were singled out according to
the number of stems and productivity. The latter, together
with the Ukrainian variety ‘Zoriane’, are recommended to be
used as starting material for crop selection based on bio
mass productivity.

Keywords: switchgrass; variety; biometric characteristics
of plants; yield; phytomass; breeding value.
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Remote spectral analysis of varieties and lines
of winter wheat during the flowering period
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Purpose. Conduct a spectral assessment of winter wheat varieties (‘MIP Assol’, ‘Balada Myronivska’, ‘Hratsiia Myronivska’,
‘MIP Yuvileina’, ‘MIP Lada’, ‘MIP Dniprianka’, and standard ‘Podolianka’) and perspective breeding lines (‘Erythrospermum
55023', ‘Lutescens 22198, ‘Lutescens 37519, ‘Lutescens 60049’, ‘Lutescens 60107") of Myronivka Institute breeding during
the flowering period and to evaluate the dependence of the obtained NDVI indicator on their productivity. Methods. The
research was conducted during the 2018/19-2020/21 growing seasons in the breeding crop rotation of the winter wheat
breeding laboratory of the V. M. Remeslo Myronivka Wheat Institute of the National Academy of Sciences of Ukraine. The main
method of research is field, supplemented by analytical studies, measurements, calculations and observations. Obtaining
values of vegetation indices of varieties and breeding lines of winter wheat was carried out using the Mavic zoom 2 UAV
(unmanned aerial vehicle) using the Parrot Sequoia multispectral camera. Pix4Dcapture and Pix4Dmapper programs were
used to create an orthophoto map. Photographing was carried out with a multispectral camera at a height of 30 m above the
level of the object under study in order to improve the quality of the orthophoto map with an overlap of 80% of the images
and a time interval of 2 seconds. The NDVI index (normalized difference vegetation index) was calculated according to the
appropriate formula. Results. According to the research results, regardless of the conditions of the year, in the first, optimal
sowing period (25.09-05.10), the NDVI indicator in the flowering ripening phase of wheat had higher values than in the
second, late period (05-15.10) (average value over three years for the first semester was 0.69, the second — 0.62). In the
course of the research, we established the dependence of the vegetation index NDVI on the level of productivity of wheat
genotypes. The best varieties and promising lines among those studied were ‘MIP Lada’, ‘Lutescens 55198 and ‘Lutescens
60049’, as well as ‘MIP Assol” and “Hratsiia Myronivska’, which were less sensitive to sowing dates and had a higher index and
control of yield indicators even with late sowing dates. Conclusions. Although existing today phenotyping methods need
to be improved and localized, in the near future they will become an indispensable tool for the breeder, which will increase
the volume of studied varieties and improve the quality of the results of morpho biological analysis.

Keywords: winter wheat; variety; breeding lines; flowering; NDVI index; spectral evaluation.

leaving the indicator of light conversion effi-

Introduction

To feed the several billion people who live on
this planet, the production of high-quality food
must increase at a lower cost, but this will be
especially difficult to achieve in the face of the
challenges of global environmental change.
Breeders should focus on traits with great po-
tential for higher yields. Therefore, new tech-
nologies need to be developed to accelerate
breeding by improving genotyping and pheno-
typing methods and increasing the existing ge-
netic diversity in germplasm used for breeding.
The best results will be obtained from the in-
troduction of these technologies in developing
countries, but the technologies must be eco-
nomically available and easily distributed [1].

Plant breeding brings the value of indica-
tors closer to their theoretical maximums,

Rostyslav Topko

https://orcid.org/0000 0002 5918 2131
Hanna Kovalyshyna
https://orcid.org/0000 0002 2715 7679

ciency, which is mainly determined by photo-
synthesis, as the only significant prospect for
its improvement [2].

Winter wheat is the main agricultural crop
in Ukraine. It continues to rank first in terms
of sown area (within 6.4—6.8 million hectares)
not only among cereals, but also among the
entire list of agricultural crops in Ukraine.
According to the review of the world wheat
market, which the US Department of Agricul-
ture published in October 2021 [3], wheat
yields in Ukraine grew at an explosive pace —
over 20 years (1996-2016), the average value
of the indicator increased by 44%. To a large
extent, this was influenced by breeding ac-
tivities. The creation of modern varieties of
winter wheat was the impetus for the intensi-
fication of cultivation technologies, which
was aimed at increasing the level of crop yield.

Currently, the global trend in agricultural
production is the use of spectral images ob-
tained using satellites and UAVs. The introduc-
tion and use of modern screening technologies
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in breeding practice, along with existing bio-
metric evaluation methods, opens up the pos-
sibility of improving the quality of selection
of source and breeding material and enables
the breeder to obtain a more objective assess-
ment, as well as to increase the volume of
samples under study by several times.

It was proved that the photosynthetic activi-
ty and nitrogen status of the plant affect the
accumulation of dry matter and nitrogen in
the ear before and during flowering, both pa-
rameters being correlated with the number of
ovaries [4].

According to the international classifica-
tion of the BBCH (Biologische Bundesans-
talt, Bundessortenamt und CHemische Indust-
rie, Bayer, BASF, Ciba-Geigy, and Hoechst),
the wheat flowering phase is determined by
macrostage 6, which in turn is divided into
microstages: 61 — the beginning of flowering
(appearance of the first anthers), 65 is the
middle of flowering (50% of mature an-
thers), 67 is full flowering (75% of mature
anthers), and 69 is the end of flowering (all
spikelets have completed flowering, but some
dehydrated anthers may remain) [5]. Winter
wheat phenotyping methods are a promising
direction in the crop breeding. The most
common vegetation index in the spectral as-
sessment is the NDVI index [6]. Recent stu-
dies demonstrate close correlations between
the NDVI index obtained during the flowe-
ring of winter wheat and the yield level [7].
It should be noted that, according to the re-
sults of studies, the best period for spectral
evaluation during the flowering of winter
wheat is the period between 67-69 BBCH
microstages.

Creation of multispectral orthophoto maps
in the wavelength range of 550—-790 nm using
unmanned aerial vehicles (UAVs), make it
possible to quickly and with high accuracy
evaluate different traits at different phases of
crop growth [8].

Bearing in mind that UAV imaging is less
laborious and, due to its higher accuracy,
compared to the non-imaging proximal pro-
bing previously used with handheld instru-
ments like GreenSeeker, UAV airborne multi-
spectral probing is expected to increase sam-
ple evaluation volumes and accuracy of the
obtained vegetation indices [9].

The purpose of the research is to conduct a
spectral assessment of modern varieties and
promising breeding lines of winter wheat of
Myronivka Institute breeding during flowe-
ring and compare the value of the obtained
NDVI index with the yield.
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Materials and methods

The research was carried out during the
2018/19 — 2020/21 growing seasons in the
breeding crop rotation of the winter wheat
breeding laboratory of the V. M. Remeslo My-
ronivka Wheat Institute of the National Aca-
demy of Sciences of Ukraine (MIP). Sowing was
carried out in two periods: 2018 — September
25 and October 5; 2019 and 2020 — October 5
and 15, with soybean as a predecessor. The
placement of plots was systematic, with four-
fold repetition, the accounting area was 10 m2.
The sowing rate was 5 million similar seeds
per hectare. The ‘Podolianka’ variety was
used as the standard. The research was carried
out in accordance with the “Methods of field
experience” [10], phenological observations
and records — in accordance with the “Me-
thods of examination of plant varieties of the
leguminous and grain groups for distinctness,
uniformity and stability” [11]. New varieties:
‘MIP Assol’, ‘Balada Myronivska’, ‘Hratsiia
Myronivska’, ‘MIP Yuvileina’, ‘MIP Lada’,
‘MIP Dniprianka’ and the standard variety
‘Podolianka’ and breeding lines: ‘Erythro-
spermum 55023’°, ‘Lutescens 22198’, ‘Lutes-
cens 37519’, ‘Lutescens 60049’, ‘Lutescens
60107’ were used in the experiments.

Spectral assessment of varieties and bree-
ding lines of winter wheat was carried out using
the Mavic zoom 2 UAV using a multispectral
camera Parrot Sequoia with its ability to cap-
ture an image in the range of 550-810 nm.
Pix4Dcapture and Pix4Dmapper were used to
make the orthophoto map. Photographing was
carried out with a multispectral camera at a
height of 30 m above the level of the object
under study in order to improve the quality of
the orthophoto map, with an overlap of 80%
of images and with a time interval of two se-
conds. NDVI index (Normalized Differen-
ce Vegetation Index) was calculated using the
formula [12]:

NIR — RED
NIR + RED

where: NIR — display in the near infrared
spectral region;
RED - display in the red spectral region.

NDVI =

The years of the study were contrasting in
terms of the hydrothermal regime with an une-
ven distribution of precipitation by months,
which made it possible to obtain objective
data. Meteorological conditions were analyzed
according to the data of a private, stationary
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weather station located within a radius of 6 km
from the fields where the studies were carried
out and connected to the global Meteoblue sys-
tem (Basel, Switzerland).

Results and discussion

According to the research results, regard-
less of the conditions of the year, it was estab-
lished that the NDVI indicator in the flowe-
ring-ripening phase had higher values for the
first sowing term (the three-year average value
for the first term was 0.69, for the second —
0.62). In the 2019/2020 vegetation season,
with abnormally dry weather conditions in au-
tumn and spring, the minimum values of the
index were noted. The 2020/2021 vegetation
season turned out to be the best for the re-
search period: the NDVI value varied from
0.84 (line ‘Lutescens 55198’°, second sowing
period) to 0.92 (varieties ‘MIP Assol’, ‘Hra-
tsiia Myronivska’, MIP Yuvileina’ and lines
‘Erythrospermum 55023’, ‘Lutescens 37519,
first sowing period). The main factor that con-
tributed to such a high index indicator was
favorable weather conditions during the au-
tumn vegetation period, which made it possib-
le to obtain uniform shoots and form two or
three lateral shoots, and moist and warm con-
ditions in the spring.

The weather conditions of the 2018/2019
growing season were satisfactory. In the pre-
sowing period, 75 mm of precipitation fell,
which made it possible to carry out sowing in
well-prepared moist soil (Fig. 1).

In total, 45.3 mm of precipitation was re-
corded from the sowing of the first term to
the end of the autumn vegetation period,
which contributed to the good development of
winter wheat plants in the autumn period.

Time of spring vegetation resumption (TSVR)
was characterized by a gradual increase in the
average daily air temperature without signifi-
cant drops. The amount of precipitation from
TSVR to the beginning of flowering was
172.9 mm (one shower of heavy rain, 49 mm),
and from the beginning of flowering to the end
of maturation — 21.5 mm. In general, the spring-
summer vegetation period can be characterized
as satisfactory and favorable for the formation
of a high yield of winter wheat grain. The avera-
ge daily air temperature in summer was 21.3 °C
without significant air and soil drought.

During the study period, the weather condi-
tions of the 2019/2020 growing season were
the most unfavorable for the growth and de-
velopment of winter wheat plants (Fig. 2).

From the beginning of September 2019 un-
til the first wheat sowing term, 1.1 mm of
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precipitation fell in the form of unproductive
rains, which in turn did not make it possible
to conduct high-quality soil preparation and
obtain uniform, friendly shoots. During the
sowing-seedling period and before the end of
the autumn vegetation, 28.9 mm of precipita-
tion was recorded (with only one productive
rain — 7.8 mm), other precipitation, due to
extreme drought, could not penetrate to the
depth of seeding. The result of the autumn
soil drought was a significant thinning of
crops and an unsatisfactory state of develop-
ment of winter wheat plants (within 10-13
phases on the BBCH scale). Winter period of
the 2019/2020 growing season was abnormal-
ly warm and snowless. The average daily air
temperature fluctuated within 0 °C with a
slight decrease to minus 5 °C. At the time of
spring vegetation resumption, there was a sig-
nificant decrease in the density of winter
wheat standing, caused by the freezing of un-
derdeveloped and unhardened plants.

From TSVR (time of spring vegetation re-
sumption) to the onset of flowering of winter
wheat, the total amount of precipitation was
186.1 mm, five of which were productive:
11 mm - 04.14.2020, 31 mm - 04.26.2020,
12 mm - 05.25.2020, 16 mm - 05.30.2020
and 14 mm — 06.15.2020. From the beginning
of the flowering phase to the end of winter
wheat ripening, another 51.3 mm of precipita-
tion were recorded, which was represented by
three productive rains, namely: 14 mm -
06.22.2020, 11 mm — 06.28.2020 and 9.3 mm —
07.08.2020. The spring-summer period of 2020
can be characterized as abnormally hot. During
June, the daytime temperature was kept at
32—-35 °C. Wheat flowering took place in dry,
hot weather with a significant deficit of soil
moisture. These weather conditions had a sig-
nificant impact on the growth and development
of the culture, which was reflected in the yield
indicators, they were the lowest during the
last research period (average = 2.23 t/ha).

The weather conditions of the 2020/2021
growing season, especially in spring, were the
best for the three-year study period (Fig. 3). In
general, 68.3 mm of precipitation fell from the
first sowing period to cessation of the autumn
vegetation. Also, it should be emphasized that
the autumn period of that year was also the
warmest among the studied ones, the sum of
active temperatures from sowing to the end of
the autumn vegetation was 584.8 °C, while in
2019 it was 581.9 °C, and for autumn 2018 —
427.3 °C. Warm and humid weather in the first
half of the growing season contributed to the
good development of winter wheat plants. The
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phase of cultural development at the time of
transition to winter stillness was 21-23 on the
international BBCH scale.

Winter stillness in the 2020/2021 growing
season occured normally. During the observed
period, anomalous short-term increases in ave-
rage daily temperatures above 5 °C were re-
corded several times, but these weather phe-
nomena did not have negative consequences
for cultivated plants.

From the moment of the resumption of the
spring vegetation and before the onset of
flowering, 221.9 mm of precipitation fell. The
temperature regime of that period was gradu-
ally increasing, without spring frosts. Spring-
summer weather conditions in 2021 were mo-
derate. The sum of active flowering-ripening
temperatures was 1333.4 °C, and the time of
spring vegetation resumption was the latest
(03/26/2021). Plants of winter wheat varie-
ties and breeding lines had good biomass de-
velopment and high values of the NDVI index
at the time of flowering.

Various weather conditions developed during
three years of the research had different effects
on both the performance results of the studied
samples and the results of their phenotyping.

Existing methods of plant phenotyping are
considered slow, expensive, sometimes de-
structive, and can cause discrepancies between
observations due to human operator instabi-
lity. This led to the development of automated
phenotyping technologies that overcome these
shortcomings [13].

Collection, recording and analysis of infor-
mation about the studied objects of the envi-
ronment at a distance is called remote sensing.
Methods and techniques for remote sensing of
vegetation indices are based on the registration
of absorbed, reflected or radiated energy [14].
The use of unmanned aerial vehicles (UAVs) in
agriculture for spectral evaluation has great
prospects and will continue to develop as an
affordable alternative to space sensing [15].
The main advantages of the latter are mobility
in use, as well as the best quality of spectral
images, which in turn depends directly on the
resolution of the spectral camera.

Figure 1 below (from left to right) shows a
fragment of experimental plots of wheat of the
first and second sowing periods, captured by a
DJI Mavic Zoom 2 drone from a height of 30 m
above the research object in the NIR (790 nm)
spectrum (2020/2021 vegetation season.)

The advantage of using a UAV with a moun-
ted multispectral camera, compared to manual
field spectrometers, is a short period of spec-
tral information collection. In the course of

The time of autumn growth cessation

The time of spring vegetation resumption

Flowering ripening period

Fig. 4. The fragment of the experiment depicted
in the NIR (790 nm) spectrum, was made in the three
investigated periods of winter wheat plant vegetation

measuring the vegetation index with manual
devices, the intensity and the angle of inclina-
tion of the lighting may change, which may
cause an error with a large number of studied
samples. Most multispectral cameras used in
scientific research including ours, the Parrot
Sequoia, have an insolation sensor eliminating
the error that can occur under the influence of
this factor, and the period of information col-
lection using a UAYV is approximately 10 min-
utes for the experiment with an area of 960 m?2.

Of all the main characteristics of the photo-
synthetic productivity of plants, the content
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of chlorophyll more accurately reflects the
productional process [16]. Therefore, the data
of remote sensing of crops can be used to moni-
tor the progress of winter wheat yield forma-
tion. A number of studies have proven that
spectral vegetation indices are good predictors
of leaf surface index, biomass and agricultu-
ral land productivity [17, 18].

As is known, nitrogen is one of the main ele-
ments forming the chlorophyll molecule [19].
The ability of the variety or line to absorb nit-
rogen better makes it possible to form a larger
amount of chlorophyll in the leaves. Since the
reflectance in the NIR (790 nm) spectrum cha-
racterizes the nitrogen content, and the RED
(5650 nm) is sensitive to the amount of dry mat-
ter, an increase in the value in the NIR reflec-
tance region will increase the value of the NDVI

index and, accordingly, demonstrate the varie-
ty as having the ability to better absorb and
distribute nitrogen in the plant body.

The ability to accumulate a high concentra-
tion of chlorophyll and photosynthesis pro-
ducts in the flag and sub-flag leaves, as well
as in the upper part of the stem and elements
of the ear, has a positive effect on the yield
characteristics of the variety. Table 1 shows
the average data for four-fold repetitions of
the assessment of the NDVI index and yield
for the first and second sowing periods.

Thinning of crops due to abnormally dry
conditions that occurred in the autumn and
early spring of the 2019/2020 vegetation sea-
son did not provide an opportunity to obtain
reliable data. According to the results of re-
search in the 2018/2019 and 2020/2021 vege-

Table 1
Yield and spectral indicators of winter wheat plants during the first sowing period
at the time of flowering (2019-2021)

Name of variety/line NDVI values | Yield, t/ha | NDVI values | Yield, t/ha | NDVI values | Yield, t/ha
2019 2019 2020 2020 2021 2021
‘MIP Assol’ 0.66 7.64 0.47 3.45 0.80 6.99
‘Balada Myronivska’ 0.56 7.79 0.53 2.59 0.79 6.13
‘Hratsiia Myronivska’ 0.66 7.90 0.58 2.04 0.67 4.38
‘MIP Yuvileina” 0.61 7.52 0.55 2.43 0.79 6.64
‘MIP Lada’ 0.89 7.91 0.45 2.00 0.82 7.07
‘MIP Dniprianka’ 0.79 8.44 0.54 3.58 0.80 6.94
‘Erythrospermum 55023’ 0.64 6.83 0.64 1.28 0.79 6.40
‘Lutescens 55198’ 0.69 7.92 0.85 2.05 0.85 7.37
‘Lutescens 37519’ 0.92 9.05 0.55 0.93 0.80 6.75
‘Lutescens 60049’ 0.77 8.30 0.62 1.65 0.82 7.24
‘Lutescens 60107’ 0.77 8.39 0.47 2.52 0.81 7.16
‘Podolianka’ St 0.59 7.54 0.70 2.54 0.69 5.04
LCD,,, - 1.68 - 0.86 - 1.21

tation season, the best varieties for the first
sowing season were: ‘MIP Lada’, ‘MIP Dniprian-
ka’ and breeding lines: ‘Lutescens 55198°, ‘Lu-

tescens 37519’, ‘Lutescens 60049’ and ‘Lute-
scens 60107°. They exceeded the ‘Podolianka’
standard variety according to the NDVI index

Table 2
Yield and spectral indicators of winter wheat plants of the second sowing period
at the time of flowering (2019-2021)

Name of variety/line NDVI values | Yield, t/ha | NDVI values | Yield, t/ha | NDVI values | Yield, t/ha
2019 2019 2020 2020 2021 2021
‘MIP Assol’ 0.69 7.57 0.44 3.14 0.73 6.82
‘Balada Myronivska’ 0.54 7.51 0.41 2.51 0.72 6.11
‘Hratsiia Myronivska’ 0.54 7.80 0.44 2.21 0.71 7.07
‘MIP Yuvileina’ 0.56 7.33 0.33 2.85 0.72 5.87
‘MIP Lada’ 0.79 7.39 0.31 2.49 0.80 6.96
‘MIP Dniprianka’ 0.66 8.14 0.47 2.77 0.74 6.39
‘Erythrospermum 55023’ 0.56 5.59 0.42 1.04 0.69 5.64
‘Lutescens 55198’ 0.64 7.93 0.59 2.23 0.82 7.41
‘Lutescens 37519’ 0.92 7.56 0.48 1.37 0.70 5.81
‘Lutescens 60049’ 0.77 7.98 0.54 1.31 0.75 7.21
‘Lutescens 60107’ 0.71 8.19 0.39 2.30 0.78 6.43
‘Podolianka’St 0.51 6.66 0.66 3.59 0.72 6.88
LCD, - 1.54 - 0.92 - 1.18
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from 0.1 to 0.33 and yield results from 0.37
to 2.33 t/ha, respectively.

According to the results of the second sowing
period, the variety ‘MIP Lada’ and the breeding
lines ‘Lutescens 55198’ and ‘Lutescens 60049’
were the best. ‘MIP Dniprianka’, ‘Lutescens
37519’ and ‘Lutescens 60107’ exceeded the
standard variety ‘Podolianka’ in terms of NDVI
index value and yield level only in the 2018/2019
vegetation season. The varieties that also domi-
nated the standard variety in both favorable
years of research include ‘MIP Assol’ and ‘Hra-
tsila Myronivska’ (Table 2). Based on the ob-
tained results, it can be concluded that these
varieties are less responsive to the conditions of
the sowing period and are able to provide high
yield indicators in late periods.

Conclusions

As a result of our research, we established
the dependence of the vegetation index NDVI
on the productivity of wheat varieties. The
best varieties and promising lines among stu-
died, regardless of sowing dates, were: ‘MIP
Lada’, ‘Lutescens 55198 and ‘Lutescens
60049’, as well as ‘MIP Assol’ and ‘Hratsiia
Myronivska’, which were less sensitive to so-
wing dates and had the index and yield values
higher than those of the control variant at late
sowing dates.
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MerTa. [poBecTu crekTpasnbHy ouiHky coptis (‘MIMN Accons’,
‘banaga Muponiscbka’, Tpauis Muponiscbka’, ‘MIMN HBineiiHa’,
‘MIN Nlaga’, ‘MIN QHinpsaxka’ Ta copt ctanaapt Toponaxka') i
nepcrekTUBHUX cenekuinHmx ninin (‘Eputpocnepmym 55023,
‘MotecueHc 22198, ‘NMioTecueHc 37519’, ‘JliotecueHc 60049,
‘NTiotecueHc 60107") nweHULi 03MMOT MUPOHIBCbKOT cenekuii
Nif Yac UBITIHHA Ta OLiHUTM 3aNEXHICTb OTPMMAHOIO THAEKCY
NDVI Big ixHboi BpoxaitHocTi. MeTogmu. locnifxeHHs BUKO
HyBanu BNpogoBx 2019-2021 pp. y cenekuiiHiit ciBo3MiHi
naboparopii cenekuii 03umoi nweHmui MUpoHiBCbKOrO iHCTH
TyTy nweHui imexi B. M. Pemecna HAAH Ykpainu. OcHOBHMi
MeTog LOCNiAXeHb — MONbOBUMA, JONOBHEHWI aHANTTUYHUMK
LOCiIKEHHAMY, BUMipaMU, NigpaxyHKaMu Ta CNOCTEpPEXEH
HAMU. 3HaYeHHs BereTauiiiHWX iHAEKCIB COpTIB i cenekuii
HUX NiHiA NweHuui 03umoi oTpumyBanu 3a gonomoroto BIJ1A
(6e3ninoTHMI niTanbHMit anapat) Mavic zoom 2 3 BUKOpPUC
TaHHAM MynbTUCNEKTpanbHoi Kamepu Parrot Sequoia. [ns
thopmyBaHHA opToOoTONNAHY BUKOPUCTOBYBAAW NMPOrpamMHe
3abe3neyeHHs Pix4Dcapture Ta Pix4Dmapper. ®oTodikcauiio
NPOBOAMAN MYNLTUCMEKTPANIbHOK Kamepolo Ha BUCOTI 30 M
Haj piBHEM AOCAifKyBaHOro 06'€KTa ANA NiABULEHHS AKOCTI
opTodoTonNaHy, 3 NEPEKPUTTAM 3HIMKIB 80% i 3 NPOMIXKOM
yacy y ABi cekyHaun. NDVI iHgekc (HopmanizoBaHuil BigHOC
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HUW THOEKC POCIMHHOCTI) po3paxoByBasu 3a BifNoBifHOW
topmynoto. Pesynbrati. 3a pesynstatamu JOCTIAXEHb, He
3aJIeXKHO Bifi YMOB POKY, 3@ MEPLINX, ONTUMAIbHUX CTPOKiB
ciBbu (25.09-05.10), nokasHuk NDVI y ¢asi uBiTiHHA-A0
CTUraHHA NWeHWLi MaB GiNblWi 3HAYEHHS, HIX ANA [pyroro,
ni3Hboro cTpoky (05-15.10) (cepefHE 3HaYeHH: 3a TPU POKM
ANA neplioro CTpoky ctaHoBuTb 0,69, ans apyroro — 0,62). Y
npoueci AoCNiAXeHb YCTaHOBNEHO 3aNeXHiCTb BereTauiiHo
ro inpekcy NDVI Big piBHA NpooyKTUBHOCTI reHOTMNIB nie
HuUi. Halkpalwumm copTammu Ta Haibinbl nepcnekTUBHUMU
niHiAMK cepep pocnimkyeaHux, Buasunucs ‘MIN Jlapa’, ‘Mo
TecueHc 55198’ ta ‘MlioTecueHc 60049, a Takox ‘MIMN Accons’
T1a ‘Tpauis MupoHiBcbKa', AKi GyIM MeHW YyTAUBMMU [0 CTPO
KiB CiBOM Ta Manu 3HaYeHHs iHAEKCY Ta BPOXAMHOCTI BUlLe
KOHTpPOJTI0 HaBiTb 3a Ni3Hix cTpokiB cis6u. BucHoBKu. Monpu
Te, WO HAsABHi CbOroAHi MeTonu (DEHOTUMYBAHHA LWe noTpe
OyloTb [OONPALOBAHHA Ta JIOKaNi3aLii, HABNAMKYMM YacoMm
BOHM CTaHYTb HEBiJ'EMHUM iHCTPYMEHTOM CeneKuioHepa, Wo
JacTb 3MOry 36i1bWKTY 06CATU BOCNIAKYBAHUX COPTO3PA3KiB
Ta MONINWWTK AKICTb OTPUMAHWX pe3ynbTaTiB Mopdo 6iono
riYHOro aHanisy.

Knrouosi cnosa: nweruys o3uma; copm; cenexkyilini nixii;
ysiminHaA; iHoekc NDVI; cnekmpanbHa oyiHKa.
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