JOURNAL OF APPLIED RESEARCH VoL. 20, No 2 '2024

PLANT VARIETIES STUDYING

AND PROTECTION PRINT ISSN 2518-1017
ONLINE ISSN 2518-7457

VARIETY STUDYING
AND VARIETY SCIENCE

BREEDING AND SEED
PRODUCTION

3I0OTECHNOLOGY
ANDLBIOSAFETY




HAYKOBO-TNIPAKTHUHHH JKYPHAN T. 20, N¢ 2 '2024

PLANT VARIETIES STUDYING

AND PROTECTION

ISSN 2518-1017

¥ypHan — daxoBuii
Haka3 MOH Ykpainu Ne 975 Big 11 nunHsa 2019 p.
(cinbcbkorocnogapcbki Ta 6ionoriyHi Haykm)

PEAAKUINHA KONETIA
C. M. KaneHcbKa (ronoBHui pefaktop)
[l. b. PaxmeToB (3acTynHWK roN0BHOrO pefaKkTopa)
B. I. ®aiT (3acTynHWK ronoBHOro peaakTopa)
C. I. MenbHuK (wed-penaktop)
H. B. Jlewyk (BignosigansHuii cekpertap)
M. 3. AHTOHIOK
b. bapHabac (YropwuHa)
. bping3za (Cnosaubka Pecny6nika)
. A. Boxerosa
. E. Bonkosa
. B. Tanaes
. B. A306eupbkuit
. B. ly6poBHa
. M. MexeHcbKuit
. B. MopryH
. I. MopryHoB (TypeyynHa)
. M. MpucsaxHiok
. L. NMpucaxHiok
. I. Pubanka
. Poca (Pecny6nika Monbua)
. M. Cokonos
. B. CopounHcbKmii
. M. XomeHko
C. B. YeboTap

B. 10. Yepuens

B. B. Weapray

W s IR
o L

YKPATHCbKWI THCTUTYT
EKCMEPTN3W COPTIB POC/INH

CENEKUINHO-TEHETUYHMN
THCTUTYT — HALIOHANbHUI LIEHTP
HACIHHE3HABCTBA
TA COPTOBMBYEHHSA HAAH

IHCTUTYT GI310/10r 11 POC/IMH
ITEHETUKW HAH YKPAIHW

Y¥ypHan BUX0gUTb YOTUPM pa3u Ha pik
3acHoBaHuii y 2005 p.

IpeHtndikatop mepia
R 30-01984

3a LOCTOBipHiCTb BUKIAAEHUX
y nybnikauisx cakris Bignosigants
aBTOpY

PekomeHp0BaHO A0 APYKY
ByeHolo pagoto YkpaiHCbKOro iHCTUTYTY
eKCnepTU3n COpTiB POCAUH
(NMpotokon Ne 12 Big 27.06.2024)
Appeca pepakuiitHoi Konerii:
YKkpaiHCbKuit iHCTUTYT
eKCnepTu3u CopTiB POC/IMH,

Byn. lopixyBaTcbkuit wnsx, 15,

M. Kuis, 03041, Ykpaina

http://journal.sops.gov.ua
e-mail: journal@sops.gov.ua
Ten.: +38 044 290-40-45

Haykosuit pegaktop b. B. CopounHcbKmit
TexHiyHuit pegaktop 0. 10. MonoBuHuyK
JlitepatypHuit

pepakTop A. L. Cupopuyk
Komn'toTepHe
BEpCTaHHA A. I. boiiko

MignucaHo po apyky 04.07.2024
®opmat 60x84 1/8. Manip odceTHUi.
YM.-gp. apkK.

Haknag 50 npum. 3am.

[OpykapHa
TOB «TBOPU»

By/1. HemupiBcbke woce, 623,
M. BiHHuUs, 21034, YkpaiHa
Ten.: 0(800) 33-00-90
e-mail: info@tvoru.com.ua
http://www.tvoru.com.ua

NepepnnatHuii ingekc 89273
ISSN 2518-1017
MoBa BMAaHHA:
VKpaiHCbKa, aHmiicbKa

© YKpaiHCbKUI IHCTUTYT eKCnepTu3smn
COpTiB POC/ANH, 0OPMIEHHS, OpUriHan-
maket, 2024

© CeneKUilnHO-reHeTUYHNI THCTUTYT —
HauioHanbHuii LeHTp HaCiHHE3HABCTBA
Ta COpPTOBMBYEHHA, 2024

© THcTUTYT hisionorii pocnuH i reHeTUKM

\_ HAH Ykpainu, 2024

~




JOURNAL OF APPLIED RESEARCH VOL. 20, No 2 2024

PLANT VARIETIES STUDYING

AND PROTECTION

Journal - specialized publications

Order of the Ministry of Education and Science of Ukraine
No. 975 as of July 11, 2019
(agricultural and biological sciences)

EDITORIAL BOARD
S. Kalenska (Head editor)

D. Rakhmetov (Deputy leading editor)
V. Fait (Deputy leading editor)
S. Melnyk (Editor-in-Chief)

N. Leshchuk (Executive Secretary)
M. Antonyuk

B. Barnabas (Hungary)

J. Brindza (Slovak Republic)
R. Vozhehova

N. Volkova

0. Halaiev

B. Dziubetskyi

0. Dubrovna

V. Mezhenskyi

V. Morhun

A. Morgunov (Turkey)

R. Rosa (Poland)

L. Prysiazhniuk

0. Prysiazhniuk

0. Rybalka

V. Sokolov

B. Sorochynskyi

S. Khomenko

S. Chebotar

V. Cherchel

V. Shvartau

ISSN 2518-1017

-~
Y\ S 1OPT

¢ ::: ::: “

L;o‘/o

UKRAINIAN INSTITUTE FOR PLANT
VARIETY EXAMINATION

PLANT BREEDING & GENETICS
INSTITUTE — NATIONAL CENTER
OF SEEDS AND CULTIVAR
INVESTIGATION

INSTITUTE OF PLANT PHYSIOLOGY
AND GENETICS, NATIONAL ACADEMY
OF SCIENCES OF UKRAINE

Published 4 times a year

Media identifier
R 30-01984

The authors are responsible for the
reliability of the information in the
materials published in the Journal

Recommended for publication by
Academic Board of the Ukrainian
Institute for Plant Variety Examination
(Record No. 12, 27.06.2024)

Editorial Bord contacts:
Ukrainian Institute for Plant Variety
Examination,

15 Horihuvatskyi shliakh St.,
Kyiv 03041, Ukraine

http://journal.sops.gov.ua/
e-mail: journal@sops.gov.ua
Phone: +38 044 290-40-45

B. V. Sorochynskyi
0. Yu. Polovynchuk
A. 1. Sydorchuk

Science editor
Technical editor
Literary editor
Computer-aided
makeup A. I. Boyko

Signed to print 04.07.2024
Format 60x84 1/8. Offset Paper.
Conventional printed sheet.
50 numbers of copies.

Printing office
LLC «TVORY»
62a Nemyrivske highway
Vinnytsia 21034, Ukraine
Phone: 0(800) 33-00-90
e-mail: info@tvoru.com.ua
http://www.tvoru.com.ua

Ukrainian subscription index
of the print version: 89273

ISSN 2518-1017

Languages of publication:
Ukrainian, English

© Ukrainian Institute for Plant Variety
Examination, formatting, makeup, 2024

© Plant Breeding & Genetics Institute -
National Center of Seeds and Cultivar
Investigation, 2024

© Institute of Plant Physiology and
Genetics, National Academy of Sciences

of Ukraine, 2024

lﬁ



3MICT

COPTOBHBYEHHS1 TA COPTO3HABCTBO

Monopuenkosa 0. 0., Ko6nan C. B., Tuxonos I. C.,
be3skpoeHa Jl. fl., Puwakosa 0. B., Jleeuubkuii 10. A.,
VYurinoeal. A.

BioxiMiyHUI cknap HaCiHHA Pi3HUX COPTIB ropoxy

CENEKUISI TA HACIHHHUTBO

Caynsak H. I., TpackoBeubKa B. A., BacunbeB 0. A.,
bywynax M. A., PyaeHko B. A., Llanenko B. M.
CrilikicTb copTiB NweHULi M'AKoi 03umoi

NpoTU 30YAHUKIB OCHOBHUX TUCTOCTEGNOBUX XBOPOO
B ymoBax [iBaHs Ykpainu

BIOTEXHONOrISI TA BIOBE3IEKA

fanoHeHko A. M., MHaTtiok A. M., CanbHikoBa A. B.,
PaxmeToB [1. b.

HakonunyeHHs antoMiHil0 B HA3€MHUX YaCTUHAX POCIUH-
cuaepariB 3 poauHu Brassicaceae

POCNHHHHUTBO

llemupos 0. A., ly6oBuk H. C., Kupunetko B. B.,
fymeHiok 0. B., CipowrTaH A. A., CabaguH B. 1.,
Kymancbka 0. 0., Jlock P. M., Bnacenko I. C.,
JNawyk C. 0.

(®opmMyBaHHSA eNeMeHTiB NPOAYKTUBHOCTI COPTiB
nweHuui o3umoi B ymosax LleHTpanbHoro Jlicocteny
3aM1eXHO Bifj arpoTEXHIYHUX YNHHUKIB

focnopapenko I. M., Nlio6uy B. B., CinioHos T. B.
Bnnus pisHux BuAais i 403 obpue Ha hopMyBaHHs
CTPYKTYPM BPOXKato nweHuui m'akoi o3umoi

copty ‘KBC Emin’ i ninii ‘Mpino’

Kopxosa M. M.

Bnaue nepeanociBHoi 06po6KKM HACiHHA cycneHsieto
XN0pPenu Ha NPOAYKTUBHICTb Pi3HUX COPTiB

Triticum aestivum L., T. durum Desf. Ta T. spelta L.

Tonuiit 0. B., CmynbcbKa I. B., YXutomupeus 0. C.,
NpucsaxHiok J1. M., Mpunis C. M., Muxaitnuk C. M.,
Kynuk T. €.

YpoxaiHicTb Ta AKiCTb 3€pHA HOBUX COPTiB

uTa nocisHoro (o3umoro) (Secale cereale L.)

y Pi3HUX rPYHTOBO-KNIMATUYHUX 30HAX

OXO0POHA NMPAB HA COPTH POCAHH

3axapuyk 0. B., Tkauuk C. 0., Cunnusa H. 0.,
fonivenko H. b., Jlunuak H. b., KoBanbuyk €. C.

YILOCKOHaNeHHs NPaKTUKM cOpTOBUNpPOOyBaHHA B YKpaiHi

3 OMIAAlY Ha MiXKHAPOAHMIA focBig

YKpaiHCbKOMY iHCTUTYTY eKCrepTU3u COpTiB POCIUH —
22 poKu!

ISSN 2513-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2024, VoL. 20, No 2

74

84

90

96

104

111

120

127

135

CONTENTS

VARIETY STUDYING AND VARIETY SCIENCE

Molodchenkova 0. 0., Koblai S. V., Tykhonov P. S.,
Bezkrovna L. Ya., Ryshchakova 0. V.,

Levytskyi Yu. A., Untilova L. A.

Biochemical composition of seeds from different pea
varieties

BREEDING AND SEED PRODUCTION

Sauliak N. I., Traskovetska V. A., Vasyliev 0. A.,
Bushulian M. A., Rudenko V. A., Tsapenko V. M.
Resistance of soft winter wheat varieties

against pathogens of major leaf-stem diseases

in the South of Ukraine

BIOTECHNOLOGY AND BIOSAFETY

Gaponenko A. M., Gnatiuk A. M., Salnikova A. V.,
Rahmetov D. B.

The accumulation of aluminum in the aboveground parts
of green manure plants belonging to the Brassicaceae
family

PLANT PRODUCTION

Demydov 0. A., Dubovyk N. S., Kyrylenko V. V.,
Gumeniuk 0. V., Siroshtan A. A., Sabadyn V. Ya.,
Kumanska Yu. 0., Los R. M., Vlasenko I. S.,
LashukS. 0.

Formation of productivity elements of winter wheat
varieties depending on agrotechnical factors

in the conditions of the central Forest-Steppe

Hospodarenko H. M., Liubych V. V., Silifonov T. V.
The influence of different types and doses of fertilizers
on the formation of the structure of the yield of soft
winter wheat variety ‘KWS Emil’ and line ‘Prino’

Korkhova M. M.

The effect of pre-sowing seed treatment with chlorella
suspension on the productivity of different varieties
of Triticum aestivum L., T. durum Desf. and T. spelta L.

Topchii 0. V., Smulska I. V., Zhytomyrets 0. S.,
Prysiazhniuk L. M., Hryniv S. M., Mykhailyk S. M.,
Kulyk T. E.

Yield and grain quality of new varieties of winter rye
(Secale cereale L.) in different soil and climatic zones
of Ukraine

PLANT VARIETIES PROTECTION

Zakharchuk 0. V., Tkachyk S. 0., Syplyva N. 0.,
Holichenko N. B., Lynchak N. B., Kovalchuk Ye. S.
Improvement of the practice of plant variety testing
in Ukraine on the basis of international experience

Ukrainian Institute for Plant Variety Examination turns 22!

3



CoPTORMBYUEHES
TEA COPTORHABCTRO

uUbC577.1 doi: 10.21498/2518-1017.20.2.2024.304094

Biochemical composition of seeds
from different pea varieties

0. 0. Molodchenkova*, S. V. Koblai, P. S. Tykhonov, L. Ya. Bezkrovna,
0. V. Ryshchakova, Yu. A. Levitsky, I. A. Untilova

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

Purpose. To study the biochemical parameters characterising seed quality in pea varieties of different morphotypes for
the selection of genotypes with improved nutritional properties. Methods. Seeds of 37 different morphotypes [leafy, leaf-
less, heterophillous (chameleon)] of domestic and foreign pea varieties were studied. Standard and laboratory developed
methods of biochemical analysis of plants (Kjeldahl method, spectrophotometric methods, electrophoresis) were used. The
statistical analysis of the research results was carried out using the software LibreOffice Calc (GNU Lesser General Public
License v3) and the image analysis software Imagel. Results. The presence of varietal differences in the biochemical pa-
rameters studied related to seed quality (protein content, flavonoids, lipoxygenase activity, trypsin inhibitor, lectins), the
content of the main fractions of the protein complex (legumin and vicilin) and their ratio in seeds of different morphotypes
was established. The electrophoretic and amino acid analyses revealed varietal differences (in the relative content of cer-
tain protein components in the electropherogram, the presence/absence of some components in the electrophoretic spectra
of vicilin and legumin, and their amino acid composition) that affect the nutritional value of pea seeds. Conclusions. The
application of the biochemical criteria studied makes it possible to select varieties of food peas with specific technological

parameters.

Keywords: pea; seed quality; protein; vicilin; legume; flavonoids; anti-nutritional factors.

Introduction

Peas (Pisum sativum L.) have long been cul-
tivated and are becoming increasingly impor-
tant for agriculture worldwide due to their valu-
able food and fodder properties, high yields, and
the possibility of using them as the best prede-
cessor for cereals [1]. Today, pea culture is rep-
resented by various morphotypes: leafy, leaf-
less, heterophillous and lupinoid forms [2]. Pea
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seeds contain 20-35% protein, starch, sugars,
fat, vitamins (A, B,, B, C, PP, K, E), carotene,
minerals (potassium, calcium, manganese,
iron, phosphorus salts). Pea proteins are cha-
racterised by good solubility, digestibility and
high biological value. They contain all the es-
sential amino acids necessary for the normal
functioning of the body. Therefore, growing this
crop plays an important role in solving both the
problem of vegetable protein deficiency and
providing valuable food, dietary and medicinal
products [3, 4].

It was found that the most promising pro-
teins for the production of foods from pulses are
globulin fractions with sedimentation constants
of 7S and 11S, and their content and ratio in
total protein determine its quality, since they
are unbalanced in amino acid composition [5].
Pea storage proteins consist mainly of three
globulins — legumin, vicillin and convicillin. Pea
legumin is a hetero-oligomer with a molecular
weight of 330—410 kDa. It consists of six poly-
peptides with a molecular weight of ~ 60 kDa,
containing an acidic a (38—40 kDa) and a basic
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B (19-20 kDa) subunit (a + B) linked by disulfide
bonds. Pea vicillin is a protein with a molecular
weight of 150—170 kDa and a trimeric structure
consisting of 3 subunits (a + B + y). Pea convicil-
lin is a protein with a molecular weight of about
290 kDa and a trimeric structure. It is known
that legume and vicillin are glycolated and con-
tain covalently bound carbohydrates: the for-
mer — glucose, mannose and glucosamine, and
vicillin fractions, mainly mannose [6, 7]. Pulses
contain a significant amount of polyphenolic
compounds, particularly flavonoids, which are
natural antioxidants with a wide range of bio-
logical activities [8, 9].

The nutritional properties of legume seeds
are associated with the presence of substances
such as trypsin inhibitors, lectins, lipoxyge-
nase, which negatively affect the nutritional
and feed value of seeds. For example, because
trypsin inhibitors block the active centers of
gastrointestinal enzymes, the digestibility of
dietary proteins is reduced, which increases the
deficiency of essential amino acids and causes
pancreatic hypertrophy. Pea trypsin inhibitors
are similar in structure to the well-characte-
rized Baumann-Birk inhibitors found in soy-
beans. These proteins contain two active sites
that mainly inhibit proteolytic enzymes (trypsin
and chymotrypsin) [10]. Heat treatment has
been shown to reduce the activity of protease
inhibitors in pea seeds by up to 86%, but this
affects the nutritional value of the seeds by re-
ducing the content of lysine, methionine and
cysteine [11]. Lectins are proteins with specific
biological properties that can reversibly and se-
lectively bind carbohydrates without causing
their chemical transformation. These proteins
can cause digestive problems and contribute to
inflammatory diseases, such as rheumatoid ar-
thritis and type 1 diabetes, by binding to cells
for long periods of time and triggering an auto-
immune response [12]. Lipoxygenase (EC num-
ber 1.13.11.12) is an iron-containing dioxyge-
nase that catalyses the hydroperoxidation of
linoleic acid and other polyunsaturated fatty
acids and their esters, as well as glycerides with
cis,cis-1,4-pentadiene structures. The products
formed during the enzymatic reaction are very
important for food quality. Hydroperoxide de-
rivatives and their degradation products can
react with proteins, peptides and amino acids,
resulting in off-flavours and reduced nutrition-
al value. The action of lipoxygenase also gene-
rates free radicals that can react with and de-
stroy chlorophylls, carotenoids, ascorbic acid,
phenols and alpha-tocopherol [13].

Pea breeding is carried out in many direc-
tions: grain, forage, food, vegetable and techni-

cal [14]. The expediency and effectiveness of
breeding work to improve the habitus of pea
plants, as well as the possibility of their further
use as a source material for improving seed
quality and for food purposes, have been estab-
lished [15, 16]. The development of the system
of production, processing of leguminous crops
and use of legume products for food purposes
has significantly increased the requirements
for seed quality and brought to the fore the
problem of creating new high quality varieties
for food use. In this context, the study of the
biochemical composition of seeds of new pea va-
rieties and the inclusion of genotypes with the
required biochemical composition in the bree-
ding process to create varieties with improved
nutritional properties is an urgent problem and
of considerable theoretical and practical impor-
tance. Carrying out such research will enable
breeders to direct their breeding efforts more
effectively to produce pea varieties that best
meet modern food production requirements.

The purpose of the research is to study bio-
chemical parameters characterising seed qua-
lity in pea varieties of different morphotypes for
the selection of varieties with improved nutri-
tional properties.

Materials and methods

The object of research was the seeds of diffe-
rent morphotypes (leafless, leafy, heterophil-
lous) varieties of peas (P. sativum) of Ukrainian
and foreign breeding in the experiment of eco-
logical variety testing of the Department of
Breeding, Genetics and Seeding of Legume
Crops of the Plant Breeding and Genetics Insti-
tute — National Center of Seed and Cultivar In-
vestigation (PBGI — NCSCI): varieties of the
leafless morphotype — ‘Kharkivskyi Etalonny?’,
‘Mahnat’, ‘Metsenat’, ‘Oplot’, ‘Haiduk’, ‘Kamer-
ton’, ‘Deviz’, ‘Chekryhinskyi’, ‘Tsarevych’ [origi-
nator Yuriev Plant Production Institute (Yuriev
PPI), Ukraine], ‘Bilyi Anhel’, ‘Svit’, ‘Svit2’, ‘Daru-
nok stepu’, ‘Hudevychi’ (originator PBGI -
NCSCI, Ukraine), ‘Kombainovyi 1’, ‘Vusatyi 90’
[originator Luhansk National Agrarian Univer-
sity (LNAU), Ukraine], ‘Hotivskyi’ [originator
of NSC “Institute of Agriculture of the National
Academy of Agrarian Sciences of Ukraine”
(NSC “TA NAAS”), Ukraine], ‘Achat’, “Zekon’,
‘Terno’ (originator Selgen, Czech Republic), ‘As-
tronavt’, ‘Madonna’, ‘Salamanka’ (originator
“Norddeutsche Pflanzenzucht Hans-Georg
Lembke KG”, Germany), ‘Profit’ (originator Li-
magrain, France), ‘Stabil’ (originator Saatbau
Linz, Austria), ‘Petronium’ [originator Scien-
tific and Production Agricultural Corporation
Stepova Limited Liability Company (SPAC Ste-
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pova LLC), Ukraine], ‘Enduro’, ‘Balltrap’ (origi-
nator Florimond Desprez, France); leaf mor-
photype varieties — ‘Asket’, ‘Kharkivianyn’, ‘In-
tensyvnyi 92’ (originator Yuriev PPI, Ukraine),
‘Topaz’ (originator PBGI — NCSCI, Ukraine),
‘Luhanskyi’, ‘Blahodatnyi’ (originator LNAU,
Ukraine], ‘Liulynetskyi Korotkosteblovyi’ (ori-
ginator Uladovo-Liulynetska Research and
Breeding Station of the Institute of Bioenergy
Crops and Sugar Beet of the NAAS, Ukraine);
varieties of the heterophillous morphotype
(chameleon) — ‘Spartak’, ‘Orel’, ‘A31397 (origi-
nator of ARRILC, Russia).

The field trials of ecological variety testing of
peas were carried out in the selection crop rota-
tion of the experimental base of the PBGI — NC-
SCI “Dachne”, located in the southern part of the
Black Sea lowland (the terrain is represented by
an almost ideal plain) in the steppe zone of the
Odesa region, according to the generally accepted
methods of field trials and technology of pea cul-
tivation in 2021-2023. Sowing was carried out
with the SKS-6-10 portioned seeder at a rate of
1.2 million germinating seeds per 1 ha. The plot
size in the variety trial was 10 m?, replicated three
times with a randomized arrangement of the va-
rieties. Harvesting was carried out in a single
stage at full grain maturity using a Sampo 130
combine harvester, followed by yield recording.

The soil cover is southern medium humus,
highly loamy chernozems on loess deposits. The
thickness of the humus layer is 40-50 cm and
the humus content is 3.5-4.5%. The amount of
absorbed bases 1s 40—45 mg-eq per 100 g of soil.
Amount of available forms of nutrients (mg-eq
per 100 g of soil) 3—4 nitrogen, 10-15 P,O, and
20-30 K,O. The reaction of the soil solution is
neutral or slightly alkaline (pH of the saline ex-
tract 6.0-7.2).

The climatic conditions in the study area are
moderately warm, mainly under the influence of
Atlantic and Mediterranean air masses. The av-
erage annual air temperature is +9.6 °C, and the
sum of the effective temperatures is 3300 °C.
Winters are mild and short. The coldest month
is January, with a long-term average tempera-
ture of —2 °C. Spring arrives early, with tem-
peratures exceeding +5 °C in the second or third
decade of March. Summers are long and hot.
The soil loses moisture in summer due to high
temperatures and a drop in relative humidity of
35-40%, which leads to frequent dry winds. The
temperature regime of the region does not limit
the development of peas, but dry conditions are
usually accompanied by higher temperatures,
which inhibits plant growth. The aridity of the
climate i1s caused not only by the lack of total
rainfall (380—450 mm), but also by its uneven

distribution during the growing season. Maxi-
mum summer rainfall usually occurs at the end
of the pea growing season and often has no ef-
fect on plant growth and development. Inade-
quate rainfall is a factor limiting yields in the
region. Spring and autumn are the driest sea-
sons. The years of the trials were very different
in terms of weather conditions — they were con-
trasting, with different levels of rainfall and
heat. One of the important elements that cha-
racterize moisture availability is the hydrother-
mal coefficient (HT'C): the ratio of moisture sup-
ply to moisture loss over a given period of time.
Good moisture availability (HTC = 0.93-1.35)
over the study period 2021-2023 was observed
in our region in 2021, 2023, while near drought
(HTC = 0.38) was observed in 2022, correspon-
ding to the steppe zone.

Protein content was determined by the Kjel-
dahl method on a Kjltec Auto-1030 (FOSS) and
protein fractionation was performed according
to the method [6].

Protein electrophoresis was performed in
15% (PAGE) containing 1% sodium dodecyl sul-
phate (SDS) at pH 8.3 according to the Lemmley
method [17] using a Hem-Hoff system (USA).
The following protein mixture from Serva (Nim-
mechina) was used as molecular weight mar-
kers: phosphorylase B (97 kDa), bovine serum
albumin (67 kDa), egg albumin (44 kDa), chy-
motrypsinogen (25 kDa), trypsin inhibitor
(20.1 kDa), ribonuclease (13.7 kDa). Coomassie
blue R-250 (Serva, Nijmegen) was used to visu-
alize the electropherograms. The molecular
weight of the components of the protein frac-
tions was calculated according to the calibra-
tion curve of the relationship between log M
and the relative mobility of the protein with
respect to the mobility of bromophenol blue.
The percentage of components in the electro-
phoretic spectra of the proteins was determined
using Imagel image analysis software.

The amino acid composition of the proteins
was analysed using a Hitachi-835 automatic
amino acid analyzer (Japan). The proteins were
hydrolyzed in 6 M hydrochloric acid at +105 °C
in hermetically sealed bottles for 24 hours. Af-
ter hydrolysis, the samples were evaporated in
a rotary evaporator “Rotadest” (Hungary) and
the precipitate was dissolved in 0.02 M hydro-
chloric acid.

Total flavonoid content was determined by a
modified method [8]. Flavonoids were extracted
with 70% ethanol at a 1 : 10 ratio of sample to
extractant. The extraction was carried out in a
water bath at +80 °C for 60 minutes. The method
for the determination of flavonoids is based on
the reaction of flavonoid complexation with alu-
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minum chloride. The reaction of complexation
with aluminum chloride develops within 40 mi-
nutes and the complex remains stable for 1 hour.
The flavonoid whose maximum absorbance of
the complex most closely matches the maximum
absorbance of the complex with aluminum chlo-
ride of the sample under investigation (rutin)
was used as a standard. The optical density of
the resulting solution was measured on a spec-
trophotometer at a wavelength of 420 nm.

The activity of lipoxygenase was determined
by the spectrophotometric method of coupled
oxidation of B-carotene in the presence of linoleic
acid at 440 nm. Lipoxygenase was extracted
from ground pea seeds with petroleum ether
(boiling point 40-60 °C). After removal of the
ether, the material was mixed with 50 ml of wa-
ter, shaken for one hour and centrifuged to ob-
tain a clear solution. The extract obtained was
treated with a small amount of active charcoal
and filtered through a folded filter to remove the
colour. The filtrate containing the lipoxygenase
solution was stored in toluene at 5 °C under
vacuum. The substrate used was linoleic acid
obtained from fresh linseed oil by cold saponifi-
cation with 10% KOH, followed by distillation of
unsaturated fatty acids in a vacuum at +160 °C
under 4 mm Hg and freezing at —20 °C. The re-
sulting linoleic acid, with a refractive index of
n? = 1.4698, was stored in ampoules under vac-
uum at —5 °C. A solution of the sodium salt of
linoleic acid was prepared immediately before
the experiment by dissolving the calculated
amount of linoleic acid in 0.1 n NaOH, based on
a linoleic acid content of 1 mg per ml. The caro-
tene solution contained 1.5 mg of crystalline
carotene in 100 ml of a mixture consisting of 75 ml
of twice-distilled acetone and 25 ml of alcohol.
Lipoxygenase activity was inhibited with a 20%
aqueous NaOH solution. To carry out the ex-
periment, 47 ml of H O and 3 ml of phosphate
buffer at pH 6.5 were added to two 250 ml flasks,
one of which was the control flask. Then 2 ml of
20% NaOH was added to the control flask. Then
1 ml of Na salt of linoleic acid, 5 ml of carotene
solution and 0.1 to 1 ml of aqueous lipoxygenase
extract were added to the flasks. After a fixed
time, 2 ml of 20% NaOH was added to the test
flask to stop the action of lipoxygenase.

Lipoxygenase activity was expressed in units
of optical density at 440 nm per 1 mg per minute.

Trypsin inhibitor activity was determined by
the decrease in the rate of casein hydrolysis in
the presence of the inhibitor [18]. Lectin acti-
vity was determined by the Lutsik method [19].

The experiments were carried out in tripli-
cate biological and analytical replicates. Statis-
tical analysis of the results was performed us-

ing LibreOffice Calc software (GNU Lesser
General Public License v3).

Results and discussion

The results of the research showed that the
protein content in the seeds of pea varieties
studied ranged from 20.5 to 25.7% on an abso-
lutely dry basis: in varieties of the leafless mor-
photype, the average protein content was 22.7%
+ 0.50; in varieties of the leafy morphotype —
23.1% + 0.29; flavonoid content — from 43 to
67 ng/g of seeds: in the varieties of the leafless
morphotype, the average flavonoid content was
60.2 pg/g + 1.85; in the varieties of the leafy
morphotype —49.0 pg/g + 3.46; trypsin inhibitor
activity ranged from 1.35 to 1.65 g/kg of seeds:
in varieties of the leafless morphotype, the ave-
rage activity of trypsin inhibitors was
1.47 g/kg + 0.04; in varieties of the leafy morpho-
type — 1.44 g/kg + 0.007; lectin activity — from
0.002 to 0.003 pg/(mg protein)™: in varieties of
the leafless morphotype, the average lectin ac-
tivity was 0.00276 pg/(mg protein)—' +0.000133,
in varieties of the leafy morphotype -
0.00239 pg/(mg protein)™ + 0.0006; lipoxyge-
nase activity from 0.073 to 0.283 ,,,, U/mg pro-
tein: in the varieties of the leafless morphotype,
the average hpoxygenase activity was 0.112
U/mg protein + 0.03, in the varieties of the leafy
morphotype — 0.152 .. U/mg protein + 0.06.
The varieties of the leafless morphotype inclu-
ded in the study were distinguished by a higher
content of flavonoids compared to the varieties
of the leaf morphotype (the difference between
the mean values of the varieties is significant at
P <0.05) (Table 1).

The proteins of the studied pea varieties are
characterized by the presence of all the essen-
tial amino acids, including a high content of ly-
sine, valine, phenylalanine, leucine and amino
acids such as aspartic acid, glutamic acid, argi-
nine, but are deficient mainly in the content of
sulphur-containing amino acids (methionine
and cysteine) (Table 2). Our amino acid analy-
sis of pea seed proteins showed a low variability
of this indicator in the varieties studied, pro-
bably due to the structure of their storage pro-
teins [6, 7].

The study of the protein content in the seeds
of a collection of pea varieties of different mor-
photypes showed a variation of this indicator
from 18.99 to 26.36% on absolute dry basis: in
varieties of the leafless morphotype the average
protein content was 22.53% + 0.29; in varieties
of the leafy morphotype — 23.55% =+ 0.34; in va-
rieties of the heterophillous morphotype (cha-
meleon) — 22.90% + 0.7 (Table 3). The content of
the main legume proteins — globulins, accor-
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Table 1
Biochemical characteristics of seeds of different pea varieties (2021-2022)
Variet Protein  |Trypsin inhibitor| Lipoxygenase Lectin activity, Flavonoid
y content, % | activity, g/kg |activity, AE,, .| Hg/(mg protein)™ | content, pg/g
Varieties of the leafless morphotype
‘Kharkivskyi Etalonnyi’ 23.5£0.14 | 1.57£0.02 | 0.073+0.004 | 0.002512 +0.0001 | 67.0+0.34
‘Svit’ 22.5+0.12 | 1.45+0.02 0.232+0.002 | 0.00294+0.0003 | 57.0+0.22
‘Achat’ 23.9+£0.11 | 1.55+0.04 0.091+0.001 | 0.00297 +0.0001 | 61.0+0.31
"Hotivskyi" 21.0+0.09 | 1.35+0.01 0.076 +0.002 | 0.00301+0.0004 | 57.0+0.28
‘Madonna’ 22.6+0.12 | 1.41+0.02 0.086 +0.002 | 0.00237 £0.0001 | 59.0+0.19
X 22.7+0.50 | 1.47+0.04 0.112£0.03 [0.00276 +0.000133 | 60.2* +1.85
CV.% 4,94 6.36 60.66 10.76 6.89
Varieties of leafy morphotype
‘Intensyvnyi 92’ 23.2+0.11 | 1.32+0.01 0.280+0.002 | 0.00313+0.0002 | 55.0+0.21
‘Liulynetskyi Korotkosteblovyi’ | 22.6 £ 0.16 | 1.35+0.09 | 0.080+0.003 | 0.00106 +0.0001 | 43.0+0.18
‘Topaz’ 23.6+0.09 | 1.65+0.03 0.096 + 0.004 | 0.00299 +0.0002 | 49.0+0.19
X 23.1+0.29 | 1.4410.07 0.152+0.06 | 0.00239 +0.0006 | 49.0* +3.46
CV.% 2.18 12.67 73.12 48.34 12.24

* the difference between the mean values of the parameters of varieties of different morphotypes is signifi-

cant at P=0.05.

Table 2
Amino acid composition of pea seeds,
mg/100 g of seeds
Variety
Amino acid leafless morphotype morl;t?cf)ycype
‘Svit’ ‘Kharkivskyi’ ‘Topaz’

Tryptophan 0.17* £0.01 | 0.16* + 0.02 | 0.18* + 0.01
Lysine 1.62* £ 0.03 | 1.47* £ 0.04 | 1.61* £ 0.02
Histidine 0.40* +0.01 | 0.38* £ 0.01 | 0.40* + 0.02
Arginine 1.62* +0.05 | 1.42* + 0.03 | 1.82* + 0.03
Aspartic acid | 2.78* £0.03 | 2.43* + 0.04 | 2.69* + 0.04
Threonine 0.84+0.02 | 0.75+0.01 | 0.84+0.02
Serine 0.95+0.02 | 0.87 +0.01 | 0.94+0.02
Glutamic acid | 3.54* +£0.06 | 3.10* + 0.05 | 3.39* + 0.04
Proline 0.93+0.01 | 0.89+0.01 | 0.93+0.02
Glycine 0.95+0.01 | 0.79+0.01 | 0.95+0.02
Alanine 0.92+0.02 | 0.83+0.01 | 0.92+0.02
Valine 1.09+0.03 | 1.04+0.04 | 1.07 £0.03
Methionine 0.33* +0.01 | 0.24* £ 0.01 | 0.43* £ 0.02
Cysteine traces traces traces

Isoleucine 0.92+0.01 | 0.86+0.02 | 0.92+0.02
Leucine 1.56* £ 0.04 | 1.43* £ 0.03 | 1.56* £ 0.04
Tyrosine 0.83+0.02 | 0.72+0.01 | 0.67 +0.01
Phenylalanine | 1.09+0.05 | 0.99 +0.03 | 1.19 + 0.04

* the difference between the content of the marked amino
acids and the content of the other amino acids of each
variety is significant at P < 0.05.

ding to our data, depending on the pea variety,
ranged from 55.4 to 79.0% of the total protein
content. According to the literature [6], legumes
(11S-globulin) and vicilin (7S-globulin) differ in
the quantitative content of individual amino
acids. According to our data, vicilin has less glu-
tamic acid and aspartic acid, arginine, serine,
lysine, while legume is enriched in these amino
acids (Table 4), so it is very important to take
into account the ratio of 11S/7S globulins.

The ratio of these fractions determines the
functional properties of these proteins and thus
the quality of the products and their techno-
logical properties.

The pea varieties studied differed in the
quantitative content of vicilin and legumin and
their ratio. Thus, the content of vicilin (7S glo-
bulin) varied from 8.33 to 22.50% of the total
protein in pea seeds depending on the variety:
the average vicilin content was 14.36% + 0.53 in
varieties of the leafless morphotype; 13.74%
+ 0.7 in varieties of the leafy morphotype;
12.05% + 2.4 in varieties of the heterophilous
morphotype. The content of legumin (11S glo-
bulin) ranged from 13.60 to 37.34% of the total
protein in seeds: in varieties of the leafless mor-
photype the average content of legumin was
22.34% + 0.92; in varieties of the leafy morpho-
type — 25.24% =+ 3.5; in varieties of the hetero-
phillous morphotype —17.15% + 1.6. The ratio of
11S/7S globulins ranged from 0.95 to 2.53: in
varieties of the mustachioed morphotype — 1.62
+ 0.1 (average for varieties); in varieties of the
leafy morphotype — 1.84 + 0.25; in varieties of the
heterophillous morphotype —1.50+ 0.2 (Table 3).

According to electrophoretic analysis (Figu-
res 1-4), the 7S globulin protein fraction con-
tained 29 polypeptide components and the 11S
fraction contained 38 polypeptide bands with
molecular weights ranging from 97 to 10 kDa.
The 11S protein fraction contained the major
components with molecular weights in the
range of 60—67 kDa, 45 kDa, 40 kDa and 35 kDa,
which according to the literature can be at-
tributed to legumes [6, 20]. The component
with a molecular weight of 40 kDa belongs to
the acidic subunit of legumes. The electropho-
retic spectrum of 7S globulins contains 5 com-
ponents of vicilin with molecular weights in
the range of 97 kDa, 65 kDa, 44-45 kDa and
35 kDa, 5 components of conglycinin with mo-
lecular weights in the range of 200-100 kDa,
63—67 kDa and 4 components of provicilin
with molecular weights in the range of 66 kDa,
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Table 3

Protein, 11S and 7S globulins content and their ratio in seeds of pea varieties of
different morphotypes (2022-2023)

. Protein content, % on | 1S globulin (legumin) | 7S globulin (vicillin)
Variety abs. dry substance | content, % of protein | content, % of protein 115/75
Varieties of the leafless morphotype
Achat’ 21.00 15.76 13.26 1.19
‘Astronavt’ 21.82 15.30 16.00 0.95
‘Mahnat’ 22.21 17.71 14.68 1.21
‘Madonna’ 23.27 19.74 12.61 1.56
‘Metsenat’ 21.56 19.68 13.80 1.54
‘Oplot’ 21.34 24.55 16.31 1.60
‘Profit’ 20.49 26.40* 13.71 2.04*
Svit2’ 23.06 18.37 13.01 1.57
‘Haiduk’ 22.23 23.38 11.46 2.18
"Zekon’ 22.74 26.03* 14.67 1.92
‘Kamerton’ 22.05 24.62 12.68 2.09*
‘Darunok Stepu’ 22.84 22.87 12.54 1.99
‘Kombainovyi 1 23.91 22.38 12.12 2.01*
‘Stabil’ 22.41 25.83* 22.55% 1.15
Terno’ 21.88 23.62 12.42 1.90
‘Deviz 18.99 13.60 12.77 1.06
“Vusatyi 90’ 21.98 18.09 17.87* 1.01
‘Chekryhinskyi’ 24,98* 20.02 17.92* 1.12
‘Hudevychi’ 22.98 19.91 17.65* 1.13
‘Petronium’ 26.35* 18.70 16.10 1.16
‘Tenduro’ 22.77 29.50* 11.21 2.63*
‘Balltrap’ 23.42 27.74* 14.24 2.03*
‘Tsarevych’ 24.17* 29.48* 10.59 2.78*
‘Salamanka’ 22.48 29.23* 14.73 1.98
‘Bilyi Anhel’ 22.28 26.04* 14.08 1.85
Average by morphotype 22.53+0.29 22.34£0.92 14.36 + 0.53 1.66 £ 0.10
Varieties of the leafy morphotype
‘Luhanskyi’ 23.06 16.73 12.37 1.35
‘Blahodatnyi’ 22.84 22.28 15.57 1.43
‘Intensyvnyi 92' 24.78* 28.32* 11.90 2.38*
‘Topaz’ 23.38 37.34% 14.73 2.53*
‘Kharkivianyn’ 23.71 21.52 14.11 1.52
Average by morphotype 23.55 +0.34 25.24 + 3.54 13.74 +0.70 1.84£0.25
Varieties of heterophillous morphotype (chameleon)
‘Spartak’ 22.79 18.06 16.65* 1.08
‘Orel’ 24.26* 19.36 11.16 1.73
‘A 1397 21.67 14.03 8.33 1.68
Average by morphotype 22.90+0.7 17.15+ 1.6 12.05 £ 2.4 1.50 £ 0.20
X 22.72 £0.24 22.31+0.92 14.05 + 0.47 1.68 +0.08
Max 26.36 37.34 22.55 2.78
Min 18.99 13.60 8.33 0.95
CV,% 6.05 23.77 19.23 26.24

* the difference between the average value of the biochemical indicator across varieties and
the value of the indicator for a particular variety is significant at P < 0.05.

30 kDa, 20 kDa and 14.4 kDa. It has been
shown that vicilin and convicilin, especially
convicilin with a molecular weight of 63 kDa
and vicilin with a molecular weight of 44 kDa,
can cause an allergic reaction in the human
body [21]. We found clear differences in the
intensity of staining and displacement of glo-
bulin protein components of the same mobility
level, as well as the presence and absence of
components characteristic of a particular va-
riety (Figures 1-4).

For example, in the electrophoretic spectrum
of the 7S globulins in the ‘Kamerton’ variety,
there are no components in the 67 and 25 kDa

ISSN 2513-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2024, VoL. 20, No 2

zone.In‘Metsenat’, the intensity of the 7S-globu-
lin components with a molecular weight of 66
and 50 kDa was significantly increased. In the
variety ‘Intensyvnyi 92’ (leafy morphotype) the
electrophoretic spectrum of 7S globulins con-
tains components with a molecular weight of 25
and 14 kDa, which are absent in the varieties of
the leafless morphotype ‘Zekon’, ‘Darunok Ste-
pu’, ‘Kamerton’, ‘Kombainovyi 1’. In the electro-
phoretic spectrum of 11S globulins of the varie-
ties ‘Petronium’, ‘Darunok Stepu’, ‘Metsenat’ a
component with molecular weight 66 kDa was
found, which is absent in other varieties of the
leafless morphotype.
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Fig. 1. Electropherogram in 12.5% SDS-PAAG with 11S
and 7S globulins of seeds of pea varieties:

1. ‘Svit’ (leafless morphotype) 11S globulins; 2. ‘Achat’
(leafless morphotype) 11S globulin; 3. ‘Spartak’
(chameleon) 11S globulins; 4. ‘Spartak’ (chameleon) 11S
globulins; 5. ‘Asket’ (leafy morphotype) 11S globulin;
6. ‘Otaman’ (leafless morphotype) 11S globulin; 7. ‘Svit’
('leafless morphotype) 7S globulin; 8. ‘Achat’ (leafless
morphotype) 7S globulins; 9. ‘Spartak” (chameleon) 7S
globulins; 10. ‘Spartak’ (chameleon) 7S globulins;

11. ‘Asket’ (leafy morphotype) 7S globulin; 12. ‘Otaman’
(leafless morphotype) 7S globulin; M are molecular weight
markers, kD
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Having data on the quantitative content of
total protein, 7S and 11S proteins and their
ratio, component composition, flavonoid con-
tent and anti-nutrient compounds (trypsin
inhibitors, lectins, lipoxygenase activity), it is
possible to carry out specific studies on the
selection of pea varieties for food use. For ex-
ample, varieties with high levels of total pro-
tein, flavonoids and reduced content/activity
of antinutrients are of great interest to bree-
ders. Among the varieties studied, ‘Kharkivs-
kyi Etalonnyi’ can be distinguished by these
indicators. Differences in content, composi-
tion and structure of vicilin and legumin are
manifested in both nutritional and functional
properties. Legumin contains more sulphur-
containing amino acids per unit of protein
than vicilin, and their fraction is more nutri-
tionally available. Vicilin has been shown to
have better emulsifying properties than legu-
min. The ratio of these proteins has a signifi-
cant effect on the protein extractability of
peas. Varieties with higher levels of vicilin
and/or lower levels of leguminous proteins
have a higher protein extraction capacity

—_—— T

M 1 10 11 12

Fig. 2. Electropherogram in 12.5% SDS-PAGE of 11S
and 7S globulins of pea seeds:

1. ‘Haiduk’ (Leafless morphotype) 11S globulins; 2. ‘Zekon’
(leafless morphotype) 11S globulins; 3. ‘Intensyvnyi
92’ (leafy morphotype) 11S globulins; 4. ‘Kamerton’

(leafless morphotype) 11S globulins; 5. ‘Darunok Stepu’
(leafless morphotype) 11S globulin; 6. ‘Kombainovyi 1’
(leafless morphotype) 11S globulin; 7. ‘Haiduk’ (leafless
morphotype) 7S globulin; 8. “Zekon” (leafless morphotype)
7S globulin; 9. ‘Intensyvnyi 92" (leafy morphotype) 7S
globulin; 10. ‘Kamerton’ (leafless morphotype) 7S globulin;
11. ‘Darunok Stepu’ (leafless morphotype)7S globulin;
12. ‘Kombainovyi 1’ (leafless morphotype) 7S globulin;
M — molecular weight markers, kD

45 6 7 8 9

than others [20]. It is very important to con-
trol the components of the globulins that can
cause an allergic reaction in the human body,
namely the component convicylin with a mo-
lecular weight of 63 kDa and vicilin with a
molecular weight of 44 kDa, etc.

Among the varieties of the leafless morpho-
type studied, ‘Enduro’, ‘Balltrap’, ‘T'sarevych’
with high protein, legumin and 11S/7S globulin
content and ‘Chekryhinskyi ‘ with high protein
and vicillin content can be distinguished; among
the varieties of the leaf morphotype, ‘ Intensyv-
nyi 92°, “Topaz’ with high protein, legume and
11S/7S globulin ratio and ‘Blahodatnyi’ with
high vicilin content; among the varieties of the
heterophilous morphotype (chameleon), ‘Spar-
tak’ with high vicilin content and ‘Orel’ with
high protein content (Table 3).

The structure and properties of pea proteins
have been demonstrated to influence their
structure-forming properties in food matrices
such as emulsions, foams and gels. Current re-
search indicates that each individual protein
fraction possesses unique structure-forming
properties, necessitating the implementation of
specific fractionation processes to optimize
these properties. In particular, the use of albu-
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10 11 12
Fig. 3. Electropherogram in 12.5% SDS-PAGE of 11S
and 7S globulins of pea seeds:

1. ‘Metsenat’ (leafless morphotype) 11S globulins;

2. 'Oplot’ (leafless morphotype) 11S globulins;

3. ‘Orel’ (chameleon) 11S globulins; 4. ‘Profit’ (leafless
morphotype) 11S globulin; 5. ‘Svit 2’ (leafless morphotype)
11S globulin; 6. ‘Blagodatnyi’ (leafy morphotype) 11S
globulin; 7. ‘Metsenat’ (leafless morphotype) 7S globulin;
8. ‘Oplot’ (leafless morphotype) 7S globulin; 9. ‘Orel’
(chameleon) 7S globulin; 10. ‘Profit’ (Leafless morphotype)
7S globulin; 11. ‘Svit 2’ (leafless morphotype) 7S globulin;
12. ' Blagodatnyi” (leafy morphotype) 7S globulin;

M - molecular weight markers, kD

8 9

min, various globulins and mixed albumin-
globulins, globulins has proven to be useful in
specific food matrices, such as foams and emul-
sions [22]. This opens up prospects for the use
of individual proteins in new food products and
the determination of their content and ratio in
pea seeds for the selection of food-grade varie-
ties with specified technological parameters.

Conclusions

The study of biochemical parameters related
to seed quality (protein content, flavonoids, li-
poxygenase activity, trypsin inhibitor, lectins),
the content of the main fractions of the protein
complex (legumin and vicilin) and their ratio in
seeds of different morphotypes showed the
presence of varietal differences in the studied
parameters. The electrophoretic and amino
acid analyses revealed varietal differences in
the relative content of individual protein com-
ponents in the electropherogram, the presence /
absence of some components in the electropho-
retic spectra of vicilin and legumin, in their
amino acid composition, which affect the nutri-
tional value of pea seeds. The use of the bio-
chemical criteria studied allows the selection of
food-grade pea varieties with specific techno-
logical parameters.
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Fig. 4. Electropherogram in 12.5% SDS-PAGE of 11S
and 7S globulins of pea seeds:
1. " Vusatyi 90’ (leafless morphotype) 11S globulin;
2. 'Haiduk’ (leafless morphotype) 11S globulin;
3. ‘Chekryhinskyi’ (leafless morphotype) 11S globulin;
4. ‘Gudevychi’ (leafless morphotype) 11S globulin;

5. ‘Petronium’ (leafless morphotype) 11S globulin; 6.
Vusatyi 90" (leafless morphotype) 11S globulin; 7. ‘Vusatyi
90" (leafless morphotype) 7S globulins; 8. ‘Haiduk’ (leafless

morphotype) 7S globulins; 9. ‘Chekryhinskyi” (leafless

morphotype) 7S globulins; 10. ‘Gudevychi’ (leafless

morphotype) 7S globulins; 11. ‘Petronium’ (leafless

morphotype) 7S globulins; 12.‘ Vusatyi 90" (leafless
morphotype) 7S globulins; M — molecular weight markers, kD
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Meta. BuBumnti GioximMiuHi NOKA3HMKM, WO XapaKTepusy-
l0Tb AKiCTb HACiHHSA, Y Pi3HMUX 33 MOP(OTUNOM COPTIB ropo-
Xy AN [obopy COPTiB 3 NONINWEHUMU XapUOBUMMK BNACTH-
BocTAMu. Metopmn. 06'ekToM pocnifeHb 6yno HaciHHA 37
pi3HMX 32 MOP(OTMNOM [JIMCTOYKOBMIA, ByCaTUid, reTepodine-
HUit (xameneoH)] copTiB ropoxy BiTYM3HAHOT Ta iHO3EMHOT
cenekuii. BukopucrosyBanu craHgapTHi Ta po3pobneHi B
naboparopii MeToguku GioximiyHOro aHanizy pociuH (meTog
K'enbpans, cnektpodotomeTpuyHi meToam, enektpotopes).
CTaTMcTMYHMA aHani3 pe3ynsTaTiB AOCHigKeHb 3hilCHIOBa-
nun 3a gonomoroto nporpamu «LibreOffice Calc» (GNU Lesser
General Public License v3) Ta nporpamu aHanisy 306paxeHb
«Imagel». Pesynbratu. BCTaHOBNEHO HAfBHICTb COPTOBMX
BiAMiHHOCTEN 3a JOCNimKEHUMU BIOXIMIYHUMU NOKA3HUKA-
MU, NOB'AI3AHUMM 3 AKICTIO HACiHHA (BMicT 6inka, dnaBoHo-

iniB, aKTUBHICTb NiNOKCUreHasu, iHriGiTopa TpUNCUHY, NeK-
TWHIB), 32 BMiCTOM OCHOBHUX (hpaKLii GiKOBOro KOMMNEKCY
(neryminy Ta BiLuniHy) Ta ixHiM CNiBBiILHOWEHHAM Y HACIHHi
pi3HMX 3a MopchoTUNOM COpTiB. 3aBAsKKU enekTpodopeTny-
HOMY Ta aMiHOKWUCIOTHOMY aHani3am BUABJEHO COPTOBI Bifi-
MiHHOCTi (y BiAHOCHOMY BMicTi OKpeMux 6inKoBuMx Komno-
HEHTIB Ha enekTpodoperpami, HasBHOCTI / BiacyTHOCTI aes-
KMX KOMMOHEHTIB B eNeKTPO(OPETUHHUX CNEKTPAX BiLMNiHy
Ta NerymiHy, ixHboMy aMiHOKUCIOTHOMY CKnagi), Wo BRau-
BaOTb HA XapyOoBY LiHHiCTb HAaCiHHA ropoxy. BucHoBkuM. 3a-
CTOCYBaHHs AOCNiAXEeHUX GioXiMiuHMX KpuTepiie fae 3mory
NpoBOANUTU [O6IP COPTIB rOPOXy NPOAOBONBLYOrO HANMpPsAMY i3
33JaHNMU TEXHONOTTYHMMM NapaMeTpamu.

Kntouosi cnosa: 20pox; skicme HACIHHA,; GINOK; BIUUMIH;
Jie2yMiH; aBoOHOIOU; AHMUNOXUBHI hakmopu.
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CTiiKicTb cOpTiB NWeHnLYi M'AKOT 03UMOT
NpoTU 30yAHUKIB OCHOBHUX NUCTOCTE610BUX XBOPOO

B ymoBax [liBaHA YKpaiHu

H. I. Caynak®, B. A.TpackoBeubka?’, 0. A. Bacunbes?,

M. A. bywynsan?, B. A. PyaeHko?, B. M. LlaneHko?

CenekyiliHo-2eHemuyHull iHcmumym — HayioHansHull yeHmp HaciHHE3Hascmsa ma copmosusyeHHs HAAH Ykpainu,
0Osidioninscbka dopoea, 3, M. 00eca, 65036, Ykpaina, “e-mail: nadjasauljak@gmailcom

200ecbka OepxxasHa CiibCbK020CN00APChbKa O0CAIOHA CMAHYIA IHCmumymy KaiMamu4yHo OpiEHMOBAHO20 CilbCbKO20
2ocnooapcmsa HAAH Ykpainu, syn. Masubka dopoea, 7, cmm Xnibooapceke, 00ecbkuli p-H, 00ecbka 06.1., 67667, YxpaiHa

300ecbka ¢inis Yrpaincekozo iHcmumymy excnepmusu copmig pocauH, 08idioninsceka dopoea, 3, M. 00eca, 65036, Ykpaita

MerTa. MowwupeHi copTn nwexunui o3umoi CenekuiitHo-reHeTnyHoro iHcTUTyTy (CI'T) ouiHMTK 32 NOKa3HWUKOM CTiRKOCTI Npo-
i 36yaHUKiB Gypoi Ta NMCTOBOT ipXi 1 GOPOWHUCTOT POCK Ta BUAINUTU CEPE HUX Ti, WO MalOTb KOMMNAEKCHUIA iMyHiTET
[0 BULEBKA3aHUX XBOPOO i MOXYTb OYTU BUKOPUCTaH K [OHOPYW CTIMKOCTI y cenekuiiHiii npakTuui. MeToamn. Bnpoposxk
2021-2023 pp. BuBYanu 35 coptis nwenuui cenekuii CI'T (igginy cenekuii nweHuwi Ta nabopatopii iHTEHCUBHUX copTiB
nwexuyi). Bukopuctosysanu metonm hitTonatonoriyHOro oLiHOBaHHA Ha PO3LINbHUX i KOMMIEKCHUX WTYYHUX THDEKLiHNX
toHax gocnigkyBaHux xBopo6 y NoSbOBUX YMOBAX Ta YMOBAX WTYYHOTO KNiMaty Ha cTagisx po3sutky BBCH 12 i BBCH 59-69.
Pesynbratu. Mpotu 6ypoi ipxi cTilikumu Busisunuce coptu ‘Oktasa’ Ta ‘Mo3uuis Ofecbka’y toBeHinbHii thasi Ta dasi gopoc-
Noi pocnuHK, Nnpotun ctebnosoi ipxi — ‘OkTasa’, ‘Bignosigb Opecbka’ Ta ‘Mo3uuis Ogecbka’. MomipHy cTilKicTb npoTu Gopolu-
HUCTOT pocu npofeMoHcTpyBanu coptu ‘Oktasa’, ‘lenpicts’, WMutHuus', TapanTis’, ‘®opreus’ Ta ‘Mo3nuis Opecbka’ B oBEHiNb-
Hil1 da3i, a komnaekcHy npoTu rpynu xBopob — ‘OkTaBa’ it ‘Mo3uuis Opecbka’. BucHoBKM. CopTu 3 KOMNAEKCHOI CTilKiCTIO
npoTu Oypoi Ta NNCTOBOT ipxi i GOPOLHNUCTOT pocK BUNPABAOBYIOTb 3YCUANSA, AOKNALEHT 3305 iX BUBELEHHS, Ta € LiHHAMY
ANs NoAanbWoi cenekLii, aaxe 4acTo He NoTPebYIOTb BUKOPUCTAHHSA QYHIiLMAIB Y NpoLeci BUPOLLyBaHHS.

Knwoyosi cnosa: imyHHicmb; cnpuliHamausicms; 6ypa ipxa; cme6/108a ipxa; 6opowHUCma poca; OOHOPU; BUXIOHUL ceneK-

yitiHud mamepian.

Bctyn

ClIbChbKe roCIoIapCTBO — BATOMUM CKJIATHITK
IIPOJIOBOJILYOI Oeariexu nep:xasu. Hamriauinoro
Ta HAUYPOKAUHINION IIPOJIOBOJIBYO KYJIb-
Typoo e mmeHwna Mara osmuma (Triticum
aestivum L.). Ii mmomrl B YkpaiHi mocaraorb
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7,3 MJIH ra, 00 CTAHOBUTEL 2/5 Bl 3araJibHOIL
KLJIBKOCTI ITOCIBIB 3€pHOBHX KyJIbTYp [1, 2].

B ymoBax cyyacHOro iIHTEHCHBHOIO ClIBCHKO-
TOCITOaPChKOT0 BUPOOHUIITBA XBOPOOU POCJIHH,
CIIPUYMHEH] PISHUMHU 30y THUKAMH, IT€PEITKo/I-
SKAIOTh 301JIBIIIEHHI0O BPOKANHOCTI Ta 3araJib-
Horo 300py pocyimHHOI mpoxykiii [3, 4]. Uepes
e B YKpaiHi MOPIiYHO BTpavaoTh MPUOJIU3HO
12—-14% Bpo:xaro (abo 111e OLIbINE B IEePIOIH eITi-
diToTiit), 1110 eKBiBaJIEHTHO BApTOCTI 3epHA HA
o 1 mutH ra [5].

HaitederTrBHimMM, €KOHOMIYHO BUTIHAM 1
HAYKOBO O0IPYHTOBAHUM METOJOM 3aXUCTY POC-
JIMH Ta IOBKLJJIA € CTBOPEHHS CTIMKMX IPOTHU
xBOopoO coptiB [6—8]. Kmrouosmit haxTop y crc-
TeMl 3aXHUCTY IIIIeHNII] Bl IHPEeKINHHNX 3aXBO-
PIOBaHb — il HECHPUHAHATINBICTE 0 IIATOICHIB,
1o 3arobirae BTpaTaM BPOYKAIO Ta 3HHUKEHHIO
sikoctl 3epHa. CopT 13 KOMILJIEKCHOIO CTIHKiC-
TIO IIPOTH XBOPOO — OCHOBA 010JIOTIYHOTO METOTY
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saxmery. Ixme BUPOILYBAHHSI o61‘pyHTOBaHe AK
3 eKOHOMIYHOI0, TAK 1 3 €KOJIOIYHOr0 IIOrJISIY,
apKe Jae 3MOI'Y YHUKHYTH BTPAT BPOMKAIO, 3HAY-
HO 3MEHIIUTA BUKOPUCTAHHS (QPYHTIIUIIB Ta
CIIpHsIE POSBUTKY €KOJIOTIUHOTO 3eMJIepo0CTBa.

M’sikl 3uMu B MIBIEHHOMY perioHl YKpaiHu
CIPUYUHSIOTH PO3BUTOK eImiiTOoTiH, sIK1 OCTaH-
HIM YaCOM CIIOCTEpPIralTh IBIUI-TPHYl HA II'ATh
POKIB. YHACIIIOK IILOI0 BTPATH BPOKAI MO-
sKyTh nocsiratu 30% 1 OlbIite, 0COOJIUBO y BU-
COKOCIIPUMHATINBYIX COPTIB, IO IPHU3BOIUT 0
MIOTIPIITEeHHS STKOCT1 3epHAa, 30KpeMa 3HUKEeHHS
HOro HATYPH, CKJIOMOI0HOCT1, SKOCTI BUXO/TY Ta
cuJTi OOPOIITHA, BMICTY KJIEHKOBUHU TOIIO [2—5].

3 oriangy Ha HPaKTHYHMNA JOCBIN Ta aHa-
JI13 MOKHA 3POOHTH BHCHOBOK, III0 OCHOBHKM
CKJIAJHHUKOM CHCTEMH 3aXHCTy IIIMIEHUIIl BiI
MIATOTeHIB € COPT 3 TEeHEeTUYHO O6yMOBJ‘IeHOIO
cTifikicTio. Bim o6Me9Icye PO3BUTOK XBOpPOO, ITif-
BHUIINYE e€(PeKTUBHICTh XIMIYHMX 1 0l0JIOrTYHUX
3acobiB 3axucry. Heobximuo, mob copTr Majiu
TPYIIOBY CTIHKICTh HIPOTH 30yIHHUKIB OCHOBHUX
3aXBOPIOBAHbD, IIOIIMPEHNX Y KOHKPETHUX 30HI
Ta perioHi.

CrifikicTh HOCHIIMKYBAHOI KYJIBTYPH HEIIO-
CTiMHA. EBOJIIOI_III/IHI IIPOLIECH Y IIOILY JISIIIAX
Oypoi Ta cre00BOI ipskl ¥ OOPOIIHKCTOI POCH
CIIPUYNHAITH 3MIHK IXHBOI'0 PacoOBOI0 CKJIAY,
IIPOSIB TA HAKOIIMYEHHS B HUX IIATOTEHIB Bipy-
JeHTHHX pac 1 mrramiB. CaMe Tak reHu CTIHKOC-
i (manpurnan, Lr, Sr, Pm) BTpavaoTh CBOIO
e(PeKTUBHICTL, a4 COPTH, CTBOPEHlI HA OCHOBI
IXHIX JOHOPIB, IIEPECTAITH OYyTH HECIIPHMHAT-
auBuMHA. MOKIHBI ¥ 1HII IPUIYUHA — HEOTHO-
PLOHICTE COPTY, 3AHECEHHS 1HMEeKINH 3 IHIIIX
perioHiB Toiro. ToMy cesIeKInisa MITeHnIIl Ha IMy-
HITET € Oe3IepepPBHOIO.

Mema oocnioowcerb — IOMIMPEH] COPTHU IIIIe-
Huil o3uMol CesleKIMHO-TeHeTUYHOr0 1HCTH-
tyty (CT'I) oriHMTH 3a TTOKA3HUKOM CTIHKOCT1
mpoTu 30yOHUKIB Oypol Ta JIMCTOBOIL 1psKl ¥ 00-
POIITHHUCTOI POCH Ta BUALIUTH Cepel HUX Ti, IO
MATh KOMILJIEKCHUH IMYHITET O BHIIEBKA3a-
HIX XBOPOO 1 MOKYTHb OyTH BHKOPMCTAHIL K II0-
HOPH CTIAKOCTI y CeJIeKIIHAHIN IIPAKTHII].

Matepianu Ta MeToAMKa ROCNIAKEHD

JocmimsxeHHss TpoBOAUIN BIpomoB:k 2021—
2023 pp. Ha gocaimEnx mmossax CenekIriiiHo-
TeHEeTHYHOI0 1HCTUTYTYy — HalrioHaapHOTro
LIEHTPY HAaCIHHE3HABCTBA TA COPTOBUBYEHHS
(M. Ogeca).

IliBgennniti Crem — perioH 3 HEIOCTATHIM
3BostoskeHHAM (Koedirtient — 0,5). Tomy TpUBA-
JIICTB BereTarril 3€PHOBUX KyJIBTYP 3HAYHOK Mi-
POI0 3aJIeMKNTH Bl KI1JIBKOCT1 aTMoccbepHm BO-
JIOTH, III0 BHUIIAa€e BOCEHHN TA HABECHI — BIIITKY.
Cepenmusa 6araTopivyHa KLJIBKICTH OIAIIB CTAHO-

BUTH 427 MM. IXHIH MAaKCHMyM, 4aCTO 3JIHBOBO-
ro XapakKTepy, CIIOCTEPIralTh Y YePBHI — JIMIIHI,
MIHIMYM — y JIIOTOMY — Oepe3Hi.

PYHT IOCIITHOI DUIAHKN — YOPHO3EM MAaJIo-
TYMYCHUH BayKKOCYTJIMHKOBHUI 13 C€peIHIM BMiC-
ToM rymycy 2,5%. IloTyskHicTs rymycoBoro ima-
py — 656—67 cwm, 3 arux 35—38 cM — BIacHe TyMy-
coBuii Topu3oHT. Pestbedp TepuTopii piBHUHHUHA
13 HEeBeJIMKUM HAXWJIOM HA IIIBAeHHUU 3aX1,.

O1iMoBayy COPTH IIIICHUII 3 KOJIEKINI Bij-
ULy CeJIEKINi Ta HACIHHHWIITBA IIIIEHMII M Jia-
OopaTopii cesieKIlli 1HTEeHCHUBHHUX COPTIB IIIIIe-
gyl CesIeKINHAHO-TeHeTUYHOI0 1HCTUTYTY —
HarriomasibHOro 1eHTpy HACIHHE3HABCTBA Ta
coproBuBueHuss HAAH Vikpaiuu (CI'D). A came:

‘Arkcioma’, Tapamrmia’, Huramug', ‘Kamrara’,
‘Karpycest’, ‘Jlira’, ‘Jlipa’, ‘Myxmpicts’, ‘Husa’,
‘Oxrrasa’, Opanra’, lenpicry’, Kysanpunk’, ‘Buck’,
‘Berepan’, ‘Tlepemnxa’, ‘Knax’, ‘Jlaumsuka’,
‘Ooprensa’, ‘Tlummumiska’, ‘Hacuara’, Tlamrpa’,
Tnane’, Teiizep’, ‘Bemmuasa’, ‘Osopama’, ‘Ox-
< < ’ < o ’ < : :
paca’, ‘Baroma’, ‘Tlepesara’, ‘Ileisasx’, ‘Bigmosigb
b 3 : ) [3 ) 3
Opecera’, ‘Tlosumisa’, ‘Wurumnga', ‘Tlepemora

Ogmecera’, ‘Omecbra HamiBrapaukosa (IHoUKA-
TOP BUCOKOI CIIPUMAHATIIABOCTI).

CTifiKiCTh COPTIB MOCTIAKYBAJIN B IIOJIHOBHX
IHQEKINTHNX POo3CamHMKAX y (a3l JOpOoCInX
pocniua (BBCH 49) Tta B Temnm4yHmx yMoBax
IITYYHOI'0 KJIIMATY 34 IITYYHOIO 3apPasKeHHs Y
¢daszi BBCH 13.

CrymHb CTIAKOCTI Ta CIIPHAHATINBOCTL 0
30yIHUKIB 1psKaCTHUX 1 OOPOIIHMCTOL POCH BH3HA-
vaayd 34 IHTEHCHBHICTIO YPasKeHHS POCJIHH Ta
IXHBOIO PeaKIiero Ha 1H(EKINIo IaTOreHIB y daal
BBCH 21. Jlopocmi pocianan (pasa BBCH 59—
69) omigoBaJX B 6ajIax 34 IMIKAJAMHU 3arajibHo-
OPUAHATHUX ¥ (hiTomaTosorii MeToquk [5].

Y nmabopaTtopHMX yMOBAX HA IITYYHO CTBOPE-
HOMY 1H(peKIAHOMY (POHI HACIHHS BUCIBAJIM B
BA30HM THI3TOBUM MeTomoM — mo 20 HaclHUH
y THI3[ Ta 1O IT'SITh COPTIB y Ba3oHl (II'ATH
COPT — IHAUKATOP CIPUNHATIIMBOCTL).

B moswoBux ymoBax y ¢asi mopocioi poc-
JIMHY HA KOPCTKOMY 1H(eKIiiHoMy ¢oHI CiB-
Oy HOCJIIOKyBAHOr0 MaTeplajy 3mIiNCHIOBAJIN
BpyuHy B yropoueHi psagku (0,5-0,8 M) uepes
0,25-0,3 M B Apycax, MK SKMMH 3aJIHIIAJIN
mopisxkkn 3aBmupinky 0,5 m. Bagosax apycy mo
BCILH MOT0 JOBKHMHI BUCIBAJIM P HAKOIMYYBAa-
4ya iHgexii [5, 9].

[IpaBuia opramisamii po3CcamgHHKIB IITYY-
HUX (POHIB IIepegdadan 00MesKeHy ILIoNLy (Io
5 ra), IPOCTOPOBY 130JIAIIII0 BII CEJIEKIIIAHNX
1 HACIHHEBHX IIOCIBIB, PO3TAIIyBAHHS I1H(MEK-
IIAHOTO PO3CAIHMKA B MICI[l, e BiTEp IMe Y
HAOPSAMKY BiJ BHPOOHMYMX 1 HACIHHEBMX IIO-
CiBIB 3aJJIs1 YVHUKHEHHS IIepeHEeCeHHs Ha HUX
1HQeRITin.
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Pe3ynbTatu gocnigxeHb

Cepenms Temmeparypa IOBITPS TEILIOl OCEHl
2021 poky cramoBmiia +11,7 °C ra Ha 1,1 °C mepe-
BUIIyBaJIa KIIMATHYHY HOpMy. MakcuMaabHuHA
MOKA3HUEK BepecHs — +32,8 °C, MiHIMaJIbHUNA —
+2,1 °C; sxoBTHA — +24,3 Ta —3,0 °C BigmOBII-
HO; Jjucronaga — +25,0 1 —9,9 °C BinmoBimHO.
Bopomnos:x 1€l mopu pory Bumasio 40,1 Mmm at-
MocdepHOi Bostory, 110 Ha 50,6 MM MeHIITe 3a ce-
PemHIo 6araTop1qHy HOpMy. Honpn 3HAYHI KOJIH-
BAHHSI TeMIIepaTyp 1 HEBEJIIKY KLJIBKICTE OIA/IIB
BIAJIOCS OTPUMATH IPYSRHL CcXOIH, 1 IIIIEeHUIIT
BBIMIILIA B 3UMY B OIITHMAJIBHIN (a3l POSBUTKY.

Buma 2021/2022 pp. Oysaa HOCUTH IIPOXOJIOI-
mow. Cepemusa temmeparypa — +2,1 °C; mimi-
manbHa — —12,9 °C y rpyaHi; MakcuMaJibHA —
+19,3 °C y mrotomy. Bripomos:x ce3oHy BUIIAIO
155 MM atmocdepHol BoJsioru, mo Ha 64,2 MM
OlIbIe 3a cepedHIo Oaratopiuny Hopmy. Haii-
MTOCYNLJIUBIIIAM MicsitieM OyB JIIOTHH 13 KLIbKIiC-
TIO omaiB juire 18,3 mm.

Becra 2022 pory BusBHMJIaCS IIPOXO0JIOLHOIO.
Y TpaBHI crmocrepiraju pis3ke, IOPIBHIOIOYN 3
oepesuem (+4,7 °C) 1 kBitHem (+9,5 °C), miaBu-
LIEeHHSA cepenHbol Temieparypu mo +16,2 °C.
[Iporsarom cesony Bumaso 144,9 mm atMmocdep-
HOI BOJIOTH.

JIito 2022 poky Oys0 CIIEKOTHUM 1 3aCyIILIN-
BUM. BrimM Ha#iBHUIIl TeMIepaTypy Ta MaJIy Kijlb-
KIiCTh omafiB 3adpiKCOBAHO y APYTid HOT0 II0JIO-
BUHI, 10 HE 3aBAJUJI0 (POPMYBAHHIO BPOKAIO 3
ONTHMAJILHAMH SIKICHHMHY ITIOKA3HIKAME.

Ociap 2022 pory XapaKTepH3yBaJsacsd Tell-
JIOI0 IIOrOHO00 TA HU3LKOK KIJIBKICTIO OIIAIIB.
Cepenuss TemmepaTrypa Ce30HY CTAHOBHJIA
+14,16 °C, o Ha 3,56 °C mepeBHIIyBaI0 HOP-
My, 4 3arajbHa KLIBKICTH OIIAmiB — 68,2 MM.
3armacu IpoayKTHUBHOI BOJIOIM HAIIPUKIHIIL 0Ce-
H1 Oysm ma piBal 35-37 mMm. Otike, IIIEHUIS
BBIHIILJIA B 3UMY B OIITUMAJIbHOMY CTAHI.

Buma 2022/2023 pp. BigsHAYMUIACA HEBEJIH-
KOI0 KLIBKICTIO OIamiB — 78,6 MM — Ta mepe-
BAYKHO TEILJIOK IToromomn. Temmeparypa He OyJia
Hux4do 3a —5 °C. Bereramia osumol mimeHuIn
OPUINHUAIACA 1 IpyaHs.

Cepenmus TeMIiiepaTypa BOJIOTOI Ta IIPOXO-
snonHol BecHu 2023 pory cranosmiia +11,18 °C,
KLJIBKICTE onamiB — 78,3 MM.

Yepes ,z:edpim/IT BOJIOTH T4 PI3Ke Hi,Z[BI/IH_LGHHH
TeMIepaTypu BJIlTRy 2023 poKy IOrPIIUBCS PO3-
BUTOK O3VMMUX 1 YACTKOBO B1,H6YBC§I 3arasl 3epHa.

Vemix cesexifli Ha IMyHITET 3aJI€KUTH Bl
HAasSBHOCT] JOHOPIB €(peKTHBHUX I'C€HIB CT1H-
koctl — Lr, Sr, Pm, a Taxkox 1HININX, AKUMU
MOJKYTh OyTH BiKe CTBOPEH1 BITYM3HSIHI COPTHU
3 I'PYIIOBOI HECIPUHUHATINUBICTIO 40 30ymIHI-
K1B OCHOBHHUX XBOpo00. OgHAK TAKUX — OJUHH-

mi. Tomy saBOaHHAM mOCHIIMKEHHS 0YJIO IIPO-
BeCcTH (piTOmATOJIOTIUHE OIIHIOBAHHS COPTIB,
BU3HAYUTHU CTYINHb IXHBOI CTIAKOCTI Ta BU-
TUINTH Tl, II0 MAIOTh KOMILJIEKCHUMN IMyHITET
mo Oypol Ta crebsoBOI 1p#kl M OOPOIIHHCTOL
pocu. Opep:xaHl pe3ysIbTaTH IIPENCTABJIEHO
B Tabimmuax 1, 2. Tak, He BUsABIIEHO CyTTEBOI
pl3HHUIl MI poramu BuIIpoOyBaub. IITyumni
emmidiToTii, CTBOpPEHl B TEIIHIIAX Ta 1HQEK-
MIFHUX PO3CagHMKAX, XapaKTepH3yBaJIUCS
BHCOKUM 1H(QEKIIHHIM piBHEM K B I0BEHIIb-
HIM, Tak 1y ¢asi gopocsoi pocauuau. Ilpo 1e
CBIOYHUTH PEaKIld COPTY-IHAHNKATOPa BHCOKOI
crpuarimpoeri  ‘Omechbka HaMIBKAPJIMKOBA .
Buriarouenus cramosmim coptu ‘Kysmbaur’,
‘Berepan’, ‘Qoprens’ ta T'pomana’, saxiy 2023 p.
MIPOIEMOHCTPYBAJIM BHUII, HIK y 2022-My, m0-
Ka3HUKM CTIAKOCTI.

IlepeBasma OLILLIICTL COPTIB AK B I0OBEHLIIL-
HIH, TaK 1 B a3l JOPOCI0l POCIMHYN MAJIa TOM U1
IHINWHA CTYINHD CIPUUAHATIABOCTI 0 Oypoi 1p:xi
— tun VS-S. BeranosiieHo BUCOKHI piBEeHD ypa-
KeHH 60— 90% MOITYJIALI] IIATOI'eHY Ta PacocIe-

Taxr, copru ‘Axcioma’, ‘WKuruuisa’, HaHTaTa,
‘Karpycst, Jlira’, ‘Opanra’, ‘Ilepemnra’, ‘Knam,
‘Hacmara’, Tnany’, ‘Ilepesara’ ta ‘Ileiizax’ Bu-
SABHJINCS BUCOKOCIpHUMHATINBHUMU. Ha ioBe-
HIUIBHINA cTamil BOHM MAJIM THII YpaskeHHd VS
3 1HTeHCcuBHICTIO 10 90% JIMCTKOBOI IIJIACTHUHU,
y (pasi JopociIol POCIMHY CTYITNIHD CITPUAHITIIN-
BocTi OyB Ha piBHI copry-iHaukaTopa ‘OmechbKa
HAIMNBKAPJIUKOBA — 2—3 0aiy, Oy:Ke BHCOKHIA.
Ile cBimUMTE PO BIICYTHICTH MEXAHI3MIB I'OPH-
30HTAJIBbHOI cTiiikocTl. Imdexia Ha mepeide-
HUX COPTaX IPOSABJIATIACS IIBUKO Ta Y BEJIMKIHA
K1JIBKOCTI, mobpe peamsoByBaﬂaCﬂ 3a HACTYII-
HUX ypakeHs, SAK1 JOCATaJIM MaKCUMAJIBHOIL 1H-
TEHCHBHOCTI B YMOBaX eITi(pITOTIA.

Jlo crpMiAHATINBUX HAJIEXKATh COPTH ‘SHUCK’,
3 K 3 : ki 3 L5 b [3 b
Jaunsura’, ‘[lamrpa’, Teitsep’, ‘Bemmuasa’,
‘Oszopsaua’, ‘Oxpaca’ Ta ‘Baroma’ 3 Tumom ypa-
sweHHsa S (IHTeHCHUBHICTL — 1m0 60% JmcToBol
IUIACTUHY) HA IOBeHLIBHIN cranmii ta 3—4 0a-
namu 'y ¢asl Jopocsol pocauHH. IXHS pacoc-
mermdilyHa CTIAKICTH TaK CaMO HEBHCOKA, AK
1 Y BHCOKOCIPHUHHATINBUX. BTiM OLIBIN MI3HS
(ma 1-3 gH1) HOsIBA YPEIOIIyCTYJI, 4 TAKOMK TPO-
XM BIIOBUIbHEHE HAPOCTAHHSA 1H(peKIll mamnTb
3MOr'y 3pOOMTH IIPUILYIIEHHS III0A0 HASIBHOCTL ¥
IIMX COPTIB JeAKHNX MEXaHI13MIB TOPU30HTAILHOL
CTIMKOCTI, X04a ¥ MaJIoe(DeKTUBHIX.

ITomipuo cupuitaarausi ‘Tlepemora Omecbra’,
‘Kysanpuur’, ‘Berepan’ Tta ‘Jlipa’ xapakrepuay-
oThesa TumoM peakiii MS Ha ypasxeHHsS maTo-
reroM. CHopyJiooYi IMyCTYJIA OTOYEHO XJIOPO3-
HUMH T4 HEKPO3HMMM ILIIMAMM, YACTKA aBi-
PYJIEHTHHX pac IIaToreHy y ¢pasl Jopociiol poc-
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Tabauys 1
Pe3ynbratn ouiHoBaHHA cTilKocTi copTiB nweHuui cenekyii Cl'1 npoTu 36yaHUKiIB xBOpo6 (2022 p.)
Bypa ipxa BopouwHucTa poca Crebnosa ipxa,
HOBeHinbHa cTagis Crapis popocnux HOBeHinbHa cTapgis Crapis popocnux | CTagis fOpoOCUX
Copt pocauH pocnuH pocnuH pocnuH pocnuH

THkyGauidHmiA|  Tun IHTeHcuBHicTb |IHKy6auiiHuin|  Tun IHTeHcHBHICTL | IHTEHCUBHICTB

nepion, 4i6 |iHdekuii| ypaxeHHs, 6an | nepiog, Ai6 |iHdeKuii| ypakeHHs, 6an | ypaxeHHs, 6an
‘Akcioma’ 7 S 2 8 S 4 2
‘TapaHTis’ 8 S 2 15 MR 7 2
“HKutHuus 7 S 2 13 MR 7 2
‘KauTara’ 9 S 3 16 R 8 3
‘Katpycs’ 9 S 3 9 S 4 3
Nira’ 9 S 3 7 S 3 3
‘Nipa’ 10 S 5 6 S 3 3
‘Mynpictb’ 9 S 3 9 S 4 3
‘Huea’ 10 S 4 7 S 3 3
‘OkTaea’ 14 R 6 13 MR 7 6
‘OpaHTa’ 8 S 3 9 S 4 3
‘WeppicTy’ 9 S 4 14 MR 7 3
‘KysinbHuK' 8 S 3 8 S 3 3
Buck’ 10 S 4 9 S 3 2
‘BeTepaH’ 9 S 4 9 S 4 4
‘NMepeninka’ 8 S 3 9 S 4 4
‘Knap' 8 S 3 10 S 5 3
‘NayHsAHKa’ 9 S 4 12 S 5 3
‘Dopreus’ 8 S 3 14 MR 7 3
Mununieka’ 9 S 3 8 S 3 5
‘HacHara’ 7 S 3 6 S 2 3
‘Nanitpa’ 9 S 4 12 MR 6 4
‘Thapgp’ 6 S 3 8 S 3 3
‘Teiizep’ 10 S 4 7 S 3 3
‘Benuuasa’ 13 MR 6 7 S 3 6
‘0O30psiHa’ 9 S 4 8 S 3 4
‘Okpaca’ 9 S 4 7 S 3 3
‘Baroma’ 8 S 4 6 S 3 3
‘Mepesara’ 6 S 3 7 S 3 3
Menzax’ 7 S 3 10 S 4 3
‘Bipnosigb Opecbka’ 14 R 6 7 S 4 6
‘Mo3unuis’ 14 R 7 14 MR 7 6
“HKutHunus’ 13 MR 6 11 MS 5 5
‘NMepemora Ogecbka’ 10 MS 5 9 S 4 5
‘OpecbKa HaniBkapnukoBa'™ 6 S 1 7 S 2 1

* COPT-iHAMKATOP BUCOKOT CNPUIAHATAUBOCTI.

suHu 3poctae g0 75%. OTike, copram BiaacTUBA
BiKOBa Hecrerm@ivyHa CTIHKICTh IPOTH MaisKe
3/4 Bcix pac morrysisriii. [lopiBHIotoun 3 mIomepe-
IHIMU I'PYIIaMU, BOHU TAK CAMO MAIOTh HU3bKUH
piBeHb pacocmerudivyroil cTifkocTi, Ha 9-11
IHIB JOBINKM IHKYOAIIIMHUN Iepion Ta He Tary
PSICHY CIIOPYJIAIIIIO ypeaomycTyJa. [HdekIria mae
IITaHC HA peaJsTi3alliio 3a CIIPUSITINBAX YMOB.

Baprumu HafibiIbII0ro0 3aIiKaBIeHHA € II0-
MIpPHO CTIfK] Ta CTIHKI COPTU 3 TUIIAMHU peak-
mit R ta MR ak B roBeHinbHIN, TaK 1y dasi
nmopocJsioi pocsimau. BoHM MaoTh MexaHi3MU
TOPU30HTAJIBLHOI CTIHKOCTI, IO 3yMOBJIIOIOTH
VIIOBLJIbHEHHUH PO3BUTOK XBOPOOU — TPUBAJIUI
iHKkyOamiiuuit mepion (14-15 gHiB) 1 Oy:xe
HU3BKY NPOAYKTUBHICTH YPeIoIycTya abdo
B3araui ii BicyTHICTB. 3a pe3yJibTaTaMU BU-
mpoOyBaHb 0 IIOMIPHO CTIHKUX 3apaxyBajiu
‘WHuramiro Ogecery’, ‘Bigmosins Omecbry’ Ta
‘BenuuaBy’ (0as ypaskeHHs Ha cTamil gopoc-
JI01 pocauHHT — 6)
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3a KOMILIEKCOM IMOKA3HHKIB Ha BCIX eIridi-
TOTIHHMX (POHAX y IOBEHLIbHIN (asi Ta ¢asl
IIOPOCJIOL POCJIMHYM HAWJIIIIIINMA BHUSIBUJINCH
coptu ‘Oxrasa’, ‘Ilosminia Oxecwra’, ‘Kuarmma
Oaswra’, ‘JlacriBrka Opecbrka’ Ta ‘Buxosanka
Ogmecwbra’ (tum ypasxenas — R, 6a — 8-9). Boun
XapaKTEePU3yBAJIMCA CTIMKICTIO IIPOTH OljIb-
IIIOCTI 130JIATIB 30yOHHKIB XBOPOO, HANIOBIIIM
IHKyOAI[HUM IIeploA0oM 1 Maiike IIOBHOI Bif-
CYTHICTIO IIPOJAYKTUBHUX YPEIOIIyCTyJI, 3aMICTh
SIKMX MAaJIX XJIOPO3HY TA HEKPO3HY IIJIAMHUCTICTD
y 10BeHLIbHIN ¢asi. Ha cramii mopocsioi pocm-
HU CJIOIB ypaskeHHs He 0yJI0, 10 CBIIYUTE PO
IOETHAHHS PACOCIICIIA(IUHOI Ta PACOHECIICI-
diuHOI CTIMKOCTI, AKl ¥ 3aXUINAIOTh COPTU B,
O1JTBITIOCTI TOIYJIAINN TATOTEHY.

Orxe, CTIMKUMUY IPOTH Oypoi ip:xl B 060X da-
3ax Oynu ‘Oxrasa’ ta ‘Tlosmiis Omecbra’.

VYpamenusa creb10B00 Ta OypoIo ipsKero aysxe
YACTO KOPEJIIITHCA MisK c000I0, IO 3yMOB-
JIEHO 34YeIJIEHMM HACIIAyBAaHHSIM TIeHIB, SKI

87



Cenekyis ma HacCiHHULMBO

Tabnuys 2
Pe3ynbraTi ouiHIOBaHHA cTiKoCTi copTiB nweHuui cenekuyii CM'1 npotu 36yaHuKiB xBOpo6 (2023 p.)
Bypa ipxa BopouwHucTa poca Crebnosa ipxa,
c HOBeHinbHa cTapgis Cragis gpopocnux 0BeHinbH CTagin PoCAHH Cragis popocnux | cTapis aopocnux
opT pocnuH pocauH pocnuH pocnuH

THKyGaLiAHWiA Tun IHTeHcuBHiCTb | IHKyGaUiiHwii Tun IHTeHcuBHiCTb | IHTEHCUMBHICTB

nepiof, Bi6 | iHdekuii | ypaxeHHs, 6an nepiog, #i6 iHbeKUiT | ypaxeHHs, 6an | ypaxeHHs, 6an
‘Akcioma’ 7 S 2 8 S 4 2
‘TapaHTis’ 8 S 2 15 MR 7 2
WutHuus' 7 S 2 13 MR 7 2
‘KaHTara’ 9 S 3 16 R 8 3
‘Katpycs’ 9 S 3 9 S 4 3
‘Nira’ 9 S 3 7 S 3 3
‘Nipa’ 10 S 5 6 S 3 3
‘MygpicTs’ 9 S 3 9 S 4 3
‘Huea’ 10 S 4 7 S 3 3
‘OkTaBa’ 14 R 6 13 MR 7 6
‘OpaHTa’ 8 S 3 9 S 4 3
‘WeppicTs’ 9 S 4 14 MR 7 3
‘KysnbHuk' 9 S 6 8 S 5 3
3uck’ 10 S 4 9 S 3 2
‘BetepaH’ 9 S 5 9 S 4 4
Mepeninka’ 8 S 3 9 S 4 4
‘Knag 8 S 3 10 S 5 3
‘NayHaHka’ 9 S 4 12 S 5 3
‘Gopreus’ 8 S 4 14 MR 7 3
Tiununiska’ 9 S 3 8 S 3 5
‘HacHara’ 7 S 3 6 S 2 3
‘Nanitpa’ 9 S 4 12 MR 6 4
‘Thapb’ 6 S 3 8 S 3 3
‘Teiizep’ 8 S 4 8 S 5 4
‘Benunuasa’ 13 MR 6 7 S 3 6
‘O30psHa’ 9 S 4 8 S 3 4
‘Okpaca’ 9 S 4 7 S 3 3
‘Baroma’ 8 S 4 6 S 3 3
‘Nepesara’ 6 S 3 7 S 3 3
Tenzax’ 7 S 3 10 S 4 3
‘Bignosigb Opecbka’ 14 R 6 7 S 4 6
To3uuis’ 14 R 7 14 MR 7 6
‘HutHuus’ 13 MR 6 11 MS 5 5
‘Nepemora Opecbka’ 10 MS 5 9 S 4 5

‘OpecbKa

HaniBKapankosa'™ 6 S 1 7 S 2 1

* COpT-IHAMKATOP BUCOKOT CNPUAHATAUBOCTI.

BIAIIOBIZAIOTH 3a Il o3Haku. llomipHO CTii-
KUMH Ta CTIHKUMHU IIPOTU CTEOJIOBOI 1psKl BU-
apunchk coptu ‘Bimmosims Omecwpra’, ‘Tlosuiris
Opnecrka’ Ta ‘OrraBa’, Akl BUBYAIK ¥ a3l J0-
pocJioi pocsimuau. Bast ypaskeHHsS Ha IMITyIHOMY
doni — 6-8. [lomipro cuputiaatausumu (5 6a-
mB) oymu ‘Wurauis', ‘Tlepemora Omecpra’ Ta
TIumumiega’. Iumn copru IIPOJIEMOHCTPYBAJIH
BUCOKHI PIBEHb CIIPUHAHSTIABOCTI.

CrifiKicTh TIPOTH OOPOITHUCTOI POCH OITIHIOBA-
JIX B JIa0OPATOPHUX YMOBAaX y IOBEHLIbHIN (hasi
PO3BUTKY Ta HA CTAJII JI0POCJIOl POCIUHU B 1H-
derIriiHOMY PO3CagHUKY. BLIBIICTE JoCITimKe-
HUX COPTIB OyJIM CIPUAHATIUBAMHU Ta BUCOKO-
CIIPUMHATINBUMU [0 Iriel XBopoOu, HesKl — Ha
piBHi iHAUKaTOpa (copTy ‘Omechbka HAIIBKAPJIU-
koBa’). Besnuki 1mycTysiu 3 psiCHUM CIIOPOHOIIIEH-
HAM (TUT ypaskeHHs — S) 3atimanu 10 90% 1wro-
Il JIMCTKOBOI ILIACTHHU. BipyJIeHTHICTD [0 IMX
COPTIB IPOSABJIAIH 65—90% MATOTHIIIB IOy TSI

33

IIATOreHy, 110 CBIIYMTD IIPO BIICYTHICTH PACOCIIE-
IIpIYHOI Ta HEePaCOCIEIIN(pIUHOI CTIIMKOCTI.
Jluire yBepTh pac IOMyJIALNl IATOrEHYy IIPO-
JIEeMOHCTPYBAJINA  BIPYJIEHTHICTH JO  COPTIB
‘Kyaneuur’, Tlepemnka’, ‘Knax Ta Jlaunsauka’.
Ha masasuicTs resis pacocnemnulvaol CTIMKOCTL
B OCTaHHIX BKadye (popMyBaHHS IIPOIYKTUBHUX
IIyCTYJI 13 XJIOPO3HOIO ILISIMICTICTIO (THUII peaKIfi
Ha ypaskenHa — MS). Possuror emidiTorii cIro-
BLILHIOETLCS 3aBOSKHI TPUBAJIOMY iHRy6auiI?1-
HOMY Iepioay TA HU3BKIA IIPOMYKTHBHOCTL KO-
Hl,I[laJIBHOI‘O CIIOPOHOIIEHHS, 10 CBOEIO Ieproko
CBIOUNTEL IIPO ICHYBAHHSA [eAKNX MEXaHI3MIiB
pacocrerrgiuHoi cTidikocTi. [HpeKIs Mae maHce
peaidyBaTHCA TA CIPUYNHUTH BUCOKMH PIBEHD
ypaskeHHs B emi(iTOTIHHIUX YMOBaX PO3BUTKY.
V oBeHLIBHIN (a3l IOMIPHY CTIMKICTH HPOTH
OoporrHmcTol pocy mpossuan coptu ‘Oxrasa’,
‘Menpicty’, ‘Wuraunga', Tapauria’, ‘Ooprems’
ra ‘Tlosumia Opnecpka’. Boru BingHauwmamca
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HAWOBIIMM I1HKyOamifiummM mepiogom (14—15
JIHIB), HU3bKOI 1HTEHCUBHICTIO YpaKeHHs (XJI0-
po3Ha a00 HEeKpO3HAa ILIAMMCTICTE), IO CTAHO-
Busia 5—10%, Ta mycTyJiaMu mepeBaskHo 0e3 Ko-
HimassHOro cuoponomenusa (MR, R).

OT:re, CTITKUMU ITPOTH Oy POi 1psk1 B 000X dpasax
po3sutky Oysau ‘Orrasa’ Ta ‘Tlosuriis Omechra’;
IIOMIPHO CTIHKMMHU IIPOTH OOPOIITHUCTOI POCH
Ha oBeHLIbHIN cramii — ‘Orrasa’, ‘Illempicty’,
‘WHuraung’, Tapantis’, ‘Oopreng’ Ta ‘Tlosuiris
Opmecbka’; HECIPUUHATINBUMK [0 CTe0JI0BOI 1p-
31 — ‘Oxrasa’, ‘Binnosins Onecbra’ Ta ‘Tlosumia
Omecbra’.

BucHoBKHU

[Iporu Oypoi ipskl CTIHKUMU BUSBUJIHCH
copru ‘Oxrasa’ ta ‘Ilosmumia Oxmecbka’ y 10Be-
HiTBHIN a3l Ta ¢dasi gopocsol POCIUHH,
nporu credsoBoi ipxkl — ‘Oxrasa’, ‘Bimmosigs
Omecera’ Ta ‘Ilosmimia Ogmecbra’. IlomiprHy
CTIKICTH IIPOTH OOPOIITHUCTOI POCH IIPOJie-
moHcTpyBaau coptu ‘Oxrasa’, ‘llenpicty’,
‘Wuranng’, Tapanrria’, ‘©oprens’ ta ‘Tlosuiris
Omecpka’ B 10BEHIIBbHIN (asi.

Jna momanbImol CeJIeKINIMHOL IPaKTUKN 34
HAIIPSIMOM KOMILJIEKCHOI CTIKOCTI IPOTH 30y/I-
HUKIB OCHOBHUX JIMCTOCTEOJIOBHX XBOpOO B
ymoBax IliBgus Vipainm MoskHA peKOMeHIY-
BaTH COPTH HImeHmIrl M'axol osumoi ‘Oxrasa’
ta ‘Tlosumia Omechbka’ 3 IMyHITETOM OO IBOX 1
OlIbIlle TIATOTEHIB, 30KpeMa Oypoi Ta JIMCTOBOI
1pskl # OoporHUCTOI pocu. BuporiyBauHs peKo-

UDC 633.11:575:58.0352

MEHIOBAHUX COPTIB € €KOHOMIYHO BUT1JHHM Ta
€KO0JIOTTUYHO Oe3IIeuHrM.
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Purpose. To evaluate common winter wheat varieties
of the Plant Breeding and Genetic Institute (PBGI) for
resistance to brown and leaf rust and powdery mildew
pathogens and to identify those with complex immunity to
the above diseases that can be used as resistance donors
in breeding practice. Methods. During 2021-2023, 35
wheat varieties of the PBGI (Wheat Breeding Department
and Laboratory of Intensive Wheat Varieties) were studied.
Methods of phytopathological assessment were used on
separate and complex artificial infectious backgrounds of
the studied diseases in the field and under artificial climatic
conditions at the development stages of BBCH 12 and BBCH
59-69. Results. The varieties ‘Oktava’ and ‘Pozytsiia Odeska’

were resistant to brown rust in the juvenile and adult phases,
and ‘Oktava’, ‘Vidpovid Odeska” and ‘Pozytsiia Odeska” were
resistant to stem rust. Moderate resistance to powdery
mildew was demonstrated by varieties ‘Oktava’, ‘Shchedrist’,
‘Zhytnytsia’, ‘Harantiia’, ‘Fortetsia’ and ‘Pozytsiia Odeska’ in
the juvenile phase, and complex resistance to the disease
group was demonstrated by ‘Oktava’ and ‘Pozytsiia Odeska’.
Conclusions. The varieties with complex resistance to
brown rust, leaf rust and powdery mildew justify the efforts
made to develop them and are valuable for further breeding
as they often do not require fungicides during cultivation.

Keywords: immunity; susceptibility; brown rust; stem rust;
powdery mildew; donors; initial breeding material.
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The accumulation of aluminum in the aboveground parts
of green manure plants belonging
to the Brassicaceae family

A. M. Gaponenko'”, A. M. Gnatiuk?, A. V. Salnikova?, D. B. Rahmetov?

INational University of Life and Environmental Sciences of Ukraine, 13 Horikhuvatskyi shliakh St., 03041, Kyiv, Ukraine,
*e-mail: andrreygaponenko@gmail.com
2M. M. Gryshko National Botanical Garden, National Academy of Sciences of Ukraine, 1 Sadovo-Botanichna St., Kyiv, 01014, Ukraine

Purpose. To determine the level of aluminum (Al) accumulation in plants of the Brassicaceae family, which are used in
agriculture as green manure and are promising plants for soil phytoremediation. The following crops were the subject of
the study: oilseed radish, variety ‘Kyianochka’ (Raphanus sativus L. var oleiformis Pars. ‘Kyianochka’), white mustard, variety
‘Soniachna’ (Sinapis alba L. ‘Soniachna’), winter rapeseed, variety ‘Horlytsia’ (Brassica napus L. ‘Horlytsia’), Sarepta mustard,
variety ‘Zolotava’ (Brassica juncea (L.) Czern. ‘Zolotava’), winter turnip rape, variety ‘Oriana’ (Brassica campestris var. oleifera
f. biennis D.C. ‘Oriana’), tyfon, variety ‘Fitopal’ (Brassica campestris var. oleifera f. biennis DC. x Brassica rapa L. ‘Fitopal’).
Methods. The research was carried out in the M. M. Gryshko National Botanical Garden of the National Academy of Sciences
of Ukraine (Kyiv). Plants grown as green manure crops for 56 days on grey forest degraded sandy loam soil, pH 6.5-7.0, were
analysed. Aluminum content was determined using an inductively coupled plasma optical emission spectrometer (ICP-OES)
ICAP 6300 Duo. The possibility of metal accumulation in plant tissues was assessed using the bioconcentration factor (BF).
Results. Measurements showed the following content of Al in plant tissues (in abs. dry matter): oilseed radish, variety
‘Kyianochka” — 2035.9 mg/kg, white mustard, variety ‘Soniachna’ - 687.5 mg/kg, winter rapeseed, variety ‘Horlytsia’ -
388.6 mg/kg, Sarepta mustard, variety ‘Zolotava’ - 1238.5 mg/kg, winter turnip rape, variety ‘Oriana’ - 1105.2 mg/kg, tyfon,
variety ‘Fitopal’ — 854.4 mg/kg. Conclusions. Under growing conditions, the aluminum content in plants did not exceed
0.2%. All the samples studied have a BF < 1 and are not hyperaccumulators of the element according to this criterion.
However, three of the investigated samples (‘Zolotava’ Sarepta mustard, ‘Oriana’ winter turnip rape and ‘Kyianochka’ oilseed
radish) have an aluminum content in the above-ground dry matter of more than 1000 mg/kg, indicating a significant
accumulation of this element. For the purposes of phytoextraction of aluminum, the most suitable of the plants studied is
oilseed radish ‘Kyianochka” (BF ~ 0.4).

Keywords: phytoremediation; phytoextraction; accumulation of metals; Brassica; Sinapis; Raphanus; chemical composition.

Introduction

The use of green manure is one of the most
effective methods of returning organic matter
to the soil, which has a positive effect on overall
fertility, and is also a method of natural soil
restoration and reclamation. The cultivation of
phytoremediation plants has a positive effect
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on the biological activity and structure of con-
taminated and degraded soils [1]. The use of
plants from the Brassicaceae family, such as
Sarepta mustard [Brassica juncea (L.) Czern.],
white mustard (Sinapis alba L.), winter rape-
seed (Brassica napus L.), tyfon (Brassica cam-
pestris var. oleifera f. biennis DC. X Brassica
rapa L.), oilseed radish (Raphanus sativus L.
var. oleiformis Pars.) are effective for this pur-
pose [2—4].

Crop diversification, implementation and in-
tegration of different methods of agricultural
production on degraded and disturbed soils in-
clude the cultivation of plants for bioremedia-
tion of chemical elements [1]. The Brassicaceae
family contains many metal accumulating spe-
cies [5]. Members of the genus mustard (Sina-
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pis L.) are recognized as the most valuable phy-
tomeliorants, accumulating cadmium, lead, zinc
and synthesizing phytic acid by physical adsorp-
tion on heavy-metal contaminated soils [1].

Aluminum (Al) i1s known to be the third most
abundant metal in the Earth’s crust [6] and has
the most versatile applications of all metals. In
particular, it is used in the engineering, con-
struction, household, cosmetics, food, chemical
and medical industries [7]. Most aluminum
compounds enter the environment through
waste. According to the U. S. Aluminum Asso-
ciation, about a quarter of the world’s aluminum
production is used for packaging (containers,
cans, lids, caps, household foil, foil-based lami-
nates, etc.) [8].

Aluminum compounds in soil solution play a
crucial role in soil chemical processes and soil
fertility [9]. Aluminum can form highly insoluble
compounds with soil anions such as phosphates
and sulphates. The concentration and activity of
Al** in soil solutions depend on the processes by
which aluminum is partitioned between the so-
lid and liquid phases of the soil, as well as on
many reactions in the soil solution [10].

In the pH range (4.5-7.0) typical of Ukraini-
an Polissia soils, different forms of aluminum
are present in solution: Al** or Al(H,0), AIOH*,
Al(OH),, AI(OH),, AI(OH), [9]. Their ratio de-
pends on the pH. Organic matter can retain
aluminum through a process called specific ad-
sorption or complexation, reducing its availa-
bility to plants. The formation of aluminum hu-
mic and fulvic complexes in soils is largely de-
termined by the distribution of natural organic
matter in the soil profile [9]. However, the
chemical process of Al interaction in soils is ex-
tremely complex [11].

Al content is considered an important limi-
ting factor for plant growth and productivity on
acidic soils. At pH levels below 5.5, Al becomes
soluble and changes from its hydroxide form to
toxic forms. This can cause a negative response
in Al-sensitive plants, including inhibition of
root growth and damage to their tissues, lea-
ding to further nutrient and water deficits due
to impaired uptake [11]. The phytotoxic effect of
aluminum is enhanced by the combined action
of aluminum and iron ions, aluminum and
manganese, and by soil deficiencies of phospho-
rus, calcium, magnesium and molybdenum
[12]. There is evidence that the use of aluminum
can reduce H* toxicity and increase P availabi-
lity for many agricultural crops [13].

At the same time, there 1s information that
aluminum can be beneficial to plants, stimula-
ting growth and alleviating biotic and abiotic
stresses [6, 11]. It is involved in the formation

of stable soluble complexes with natural orga-
nic acids, which has an effect on the supply of
biogenic elements to plants [9].

Some plants are able to accumulate quite
high levels of Al. These plants include the high-
land bent (Agrostis castellana Boiss. & Reut.),
barley (Hordeum vulgare L.), species of the ge-
nus goldenrods (Solidago L.), horse bean (Vicia
faba L..) and species of the genus hortensia (Hyd-
rangea Gronov. ex L.) [11, 14-16]. Representa-
tives of the family Symplocaceae Jacq. contain
large amounts of Al in the tissues of the aerial
parts of the plants. The Al concentration in the
leaves of Asiatic sweetleaf (Symplocos panicu-
lata Miq.), expressed as dry weight, was 4107
(+ 1474) mg/kg and 4290 (= 1025) mg/kg for
seedlings and saplings, respectively [17]. Plants
such as camellias (Camellia L.), the jolcham
oak (Quercus serrata Murray), the Arabica cof-
fee (Coffea arabica L.), Vochysia tucanorum
(Vochysia tucanorum Mart.) and Malabar mela-
stome (Melastoma malabathricum L.) are also
considered to be hyperaccumulators of Al [11].
In particular, the aluminum content in plants
of Malabar melastoma (M. malabathricum)
was as follows: in young leaves — 8.0 mg/g, ma-
ture leaves — 9.2 mg/g, old leaves — 14.4 mg/g
and roots — 10.1 mg/g [18].

The use of certain mineral or biofertilisers
has been shown to reduce aluminum toxicity
[11]. Mycorrhizae have been shown to help
plants tolerate aluminum toxicity by improving
nutrient uptake and providing a physical bar-
rier. Bacteria also contribute to plant resis-
tance to aluminum toxicity, possibly through
mechanisms such as altering soil pH [19]. Ap-
plication of calcium, magnesium, sulphur,
phosphorus, boron and silicon has been shown
to reduce aluminum toxicity to plants [19].

The study of green manure plants in terms of
their accumulation of certain chemical elements,
particularly aluminum, and their possible use in
soil phytoremediation is relevant. Therefore, the
aim of our study was to determine the level of Al
accumulation in plants of some members of the
Brassicaceae family, which are used in agricul-
ture as green manure and are promising plants
for soil phytoremediation.

Materials and methods

The study was conducted at the experimental
plots of the M. M. Gryshko National Botanical
Garden of the National Academy of Sciences of
Ukraine in Kyiv (hereinafter NBG) in 2023.
The subject of the study were varieties: oilseed
radish, variety ‘Kyianochka’ (Raphanus sati-
vus L. var oleiformis Pars. ‘Kyianochka’), white
mustard, variety ‘Soniachna’ (Sinapis alba L.
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‘Soniachna’), winter rapeseed, variety ‘Horly-
tsia’ (Brassica napus L. ‘Horlytsia’), Sarepta
mustard, variety ‘“Zolotava’ (Brassica juncea
(L.) Czern. “Zolotava’), winter turnip rape, varie-
ty ‘Oriana’ (Brassica campestris var. oleifera f.
biennis D.C. ‘Oriana’), tyfon, variety ‘Fitopal’
(Brassica campestris var. oleifera f. biennis DC.
X Brassica rapa L. ‘Fitopal’) of the NBG bree-
ding. They were grown from seed as green ma-
nure after row crops in the experimental field.
The soil in this area is grey forest degraded due
to long-term agricultural use, low in humus,
sandy loam, pH 6.5-7.0. The whole territory of
the experimental field was divided into equal
plots of 25 m? in 4 replications. Plants were
grown for 56 days (8 weeks from 24 September
to 14 November) before the onset of frost. At the
time of the study, all plants were in the virgin
ontogenetic state. Plants (their above-ground
part) for analysis were randomly selected by
transect from each plot separately and a gene-
ralized sample was formed for each sample (va-
riety). Samples of topsoil to form a generalized
sample were taken from a control plot free of
experimental plants, which was left ‘fallow’
during the growing season.

The aluminum content was determined by
measuring the concentration of the chemical ele-
ment using an inductively coupled plasma opti-
cal emission spectrometer (ICP-OES) ICAP
6300 Duo (Thermo Fisher Scientific Corpora-
tion, USA) at the Spectrometric Centre for Ele-
mental Analysis at the NBG of the National
Academy of Sciences of Ukraine. Instrument
calibration and elemental content measure-
ments were performed in accordance with the
established methods of operation of the optical
emission spectrometer and the technical docu-
mentation of the instrument. The methodology
is based on wet digestion of organic matter. All
reagents were of recognized analytical grade.
From the generalized sample of each selected
specimen prepared for chemical analysis, a
weight of (500 + 50) mg was taken and acid so-
luble forms of metals were extracted. The sam-
ples were decomposed by the wet ashing me-
thod using 30% nitric acid (HNO,, grade OSCH)
in a special high pressure system in a micro-
wave oven MWS-2 (Berghoff, Germany). After
cooling, the resulting mineralizate was mixed
with bidistilled water (obtained in a borosili-
cate glass apparatus) and analyzed. The soil
samples were analyzed according to the tradi-
tional method [20]. The limits of the relative
uncertainty of the measurement results (U) of
the mass fractions of the chemical element in
the samples did not exceed 20% (at k = 2, P =
0.95). The intra-laboratory control of the accu-

racy of the measurement results was carried
out using a certified standard moss sample M,
(Moss Reference Material M,, Pleurozium
schreberi — The Finnish Forest Research Insti-
tute), using the compatibility criterion. The alu-
minum content (mg/kg) was measured in the
raw samples and then converted to the absolute
dry weight of the analyzed material.

The possibility of metal accumulation in
plant tissues was assessed using the BF — bio-
concentration factor [21], defined as

BF =K, /K,

where K, is the metal concentration in the plant
and K, is the metal concentration in the soil.

The BF is important for screening hyperac-
cumulators for phytoremediation purposes
when considering the potential of a particular
candidate species for phytoremediation. Plant
species with a BF greater than 1 can be success-
fully used for phytoremediation. Hyperaccumu-
lators have a BF greater than 1, sometimes
reaching 50—-100 [22]. Microsoft Excel 2016 was
used to graph the research results and calculate
statistical indicators.

Results and discussion

The samples of plant material contained 89—
91% moisture and the aluminum content ranged
from 33.04 to 187.3 mg/kg (Fig. 1). These data
can be useful because the plants studied are
multifunctional and their green mass can be
used for animal feed [2].

The chemical composition of plants reflects to
some extent the elemental composition of soils.
The accumulation of an element by plants is
therefore primarily determined by its presence
in the soil and the characteristics of the plants
themselves. In their vital activities, plants only
come into contact with available forms of alu-
minum, the amount of which is closely related
to the buffering capacity of soils. An accumula-
tion of aluminum of 1000 mg/kg or more in ab-
solutely dry leaf tissue is considered to be a suf-
ficient criterion for determining aluminum hy-
peraccumulation [23]. According to literature
data, barley (Hordeum vulgare) in particular
accumulates about 1000 mg/kg of aluminum
and this plant is classified as a hyperaccumula-
tor of this element [14, 16].

The typical range of aluminum content in
soils 1s variable and ranges from 1 to 30% [24].
Soil analysis at the experimental site showed
that the aluminum content (5810 mg/kg) in the
topsoil was not high. Soils in other areas of the
NBG contain aluminum in the range of 6000 to
17 000 mg/kg [25]. Given the low aluminum
content and the near-neutral soil pH, the diffe-
rence in the accumulation of this element by
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Fig. 1. Results of measurement of moisture content and aluminum content in the studied plant samples
(1 - oilseed radish ‘Kyianochka’, 2 — white mustard ‘Soniachna’, 3 — winter rapeseed ‘Horlytsia’,
4 - sarepta mustard ‘Zolotava’, 5 — winter turnip rape ‘Oriana’, 6 — tyfon ‘Fitopal’) in wet raw materials

different plant species under the same growing
conditions was, in our opinion, significant.
Thus, the largest amount of aluminum was ac-
cumulated by oilseed radish, variety ‘Kyianoch-
ka’ — 2036 mg/kg (BF about 0.35), winter rape-
seed, variety ‘Horlytsia’ showed the lowest ability
to accumulate this element — 380 mg/kg (BF
about 0.07) (Fig. 2). Comparison of the data on
accumulation of dry matter and aluminum in
phytomass by the studied crops (Fig. 3) showed

a weak correlation between these indicators
(Pearson’s coefficient, R = —0.13), which indi-
cates the species-specificity of aluminum accu-
mulation.

All the analysed plants used aluminum. Its
content in the samples ranges from 300 to al-
most 2500 mg/kg. All the samples studied
have a BF of less than 1 and are not hyperac-
cumulators of the element according to this
criterion. However, three of the tested sam-

7000 - 1.2
6000 - A , 1.0
5000 ~ [
2 0.8
< l
> L
£ 4000 ~ r
- 0.6
3000 - i
— 0.4
2000 ~ [
1000 - [0.2
0 Lo
1 2 3 4 5 6 Soil
1 Aluminum content, ng/kg === ——BF

Fig. 2. Aluminum content in plants (1 - oilseed radish ‘Kyianochka’, 2 — white mustard ‘Soniachna’, 3 - winter rapeseed
‘Horlytsia’, 4 — Sarepta mustard ‘Zolotava’, 5 — winter turnip rape ‘Oriana’, 6 — typhon ‘Fitopal’) and seil (mg/kg abs. dry
matter), measurement uncertainty limits U (k = 2, P = 0.95) and bioconcentration factor (BF)
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ples have an aluminum content in dry weight
of more than 1000 mg/kg, which indicates a
significant accumulation of this element in
the aerial parts of the plants. The most suc-

cessful accumulator among the plants studied
is oilseed radish, variety ‘Kyianochka’, which
accumulated almost twice as much aluminum
as other plants.
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3321]
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1 Dry matter yield from the crop

—— Aluminum accumulation in the crop phytomass

Fig. 3. Dry matter yield from the crop and aluminum accumulation in the phytomass of cabbage crops in repeated

post-harvest treatments (1 - oilseed radish ‘Kyianochka’, 2 -

white mustard ‘Soniachna’, 3 — winter rapeseed, ‘Horlytsia’,

4 — Sarepta mustard ‘Zolotava’, 5 — winter turnip rape ‘Oriana’, 6 — typhon ‘Fitopal’)

The aluminum content in the tissues of this
taxon is almost 40% of the soil content. Labora-
tory studies carried out by Ya. H. Tsytsiura [4]
on the leaf mass of plants sown after the harvest
of oilseed radish showed that plants accumulate
on average 43—-62 kg/ha of nitrogen, 18-22 kg/ha
of phosphorus and 68-80 kg/ha of potassium,
which confirms the high ability of this crop to
accumulate the main mineral compounds. In ad-
dition to oilseed radish, Sarepta mustard “Zolo-
tava’ and winter turnip rape ‘Oriana’ also ex-
ceeded the 1000 mg/kg threshold. Their alu-
minum content is almost the same (within the
measurement uncertainty). Winter rapeseed,
variety ‘Horlytsia’, consumed and accumulated
the least aluminum (388.6 mg/kg on average).

Conclusions

All the Brassicaceae species studied were
found to be capable of accumulating aluminum.
Under the conditions of their cultivation as
green manure after harvesting in the pre-gene-
rative period of plant ontogeny, the aluminum
content (expressed as abs. dry matter) in the
above-ground part did not exceed 0.2%. The
aluminum accumulation limit of 1000 mg/kg
was exceeded by Sarepta mustard of the variety
“Zolotava’, winter rape of the variety ‘Oriana’

94

and oilseed radish of the variety ‘Kyianochka’.
Oilseed radish of the variety ‘Kyianochka’ was
identified as the most suitable among the plants
studied for the purpose of aluminum phytoex-
traction (BF = 0.4).
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HayjioHanbHuli yHigepcumem 6iopecypcig i npupodokopucmysaHHs Ykpainu, syn. lopixysamcekuli wsx, 13, kopn. 4, m. Kuis, 03041,

Ykpaina, *e-mail: andrreygaponenko@gmail.com

2HayioHansHuli 6omarivHuli cad imexi M. M. [puwka HAH Ykpaiu, syn. Cadoso-bomaniyxa, 1, M. Kuis, 01014, Ykpaina

Meta. BcraHoBuUTM piBeHb HakonuueHHs antomiHilo (Al)
y POCNUHax npepcTaBHUKIB POAMHM Brassicaceae, BWKO-
PUCTOBYBAaHUX SK CUAEPATM Y CiNbCbKOMY roCnoAapcTBi
Ta nepcrekTuBHUX ans ¢itopemegiauii rpyHTie. Mpegme-
TOM [OCHifKEHHA Oynu Taki KynbTypu, siK pefbka oniiiHa
[copT ‘KusHouka” (Raphanus sativus L. var oleiformis Pars.
‘Kyianochka’)], ripuuuys 6ina [copTo3pasok ‘CoHsyHa’
(Sinapis alba L. ‘Soniachna’)], pinak o3umuii [copTo3pa3ok
‘Topnuus’ (Brassica napus L. ‘Horlytsia’)], ripunus capentcb-
ka [copTo3pa3ok ‘3onotasa’ (Brassica juncea (L.) Czern.
‘Zolotava’)], cypinuus o3uma [copt ‘OpiaHa’ (Brassica
campestris var. oleifera f. biennis D.C. ‘Oriana’)], Tudon
[copT ‘®iTonan” (Brassica campestris var. oleifera f. biennis
DC. Brassica rapa L. ‘Fitopal’)]. Metoamn. JocnigxeHHs
nposoaunu B HauioHanbHoMy 6oTaHiyHOMY cagy iMeHi
M. M. fpuwka HAH YkpaiHu (M. Kuis). Pocnunu, wo supouwy-
Ba/IW AK CUAEPATH, aHaNi3yBanu npoTarom 56 fHiB Ha cipomy
NiCOBOMY [erpajoBaHOMy CynillaHOMy ManorymycHomy
'pyHTi, pH 6,5-7,0. BmicT aniomiHilo BM3HAYanu, BUKOPH-
CTOBYIOUM ONTUYHWUI eMiCiliHMiA CMEeKTPOMETP 3 THOYKTUBHO
38'a3aHoto nnasmoto (ICP-OES) ICAP 6300 Duo. Moxnusicts

HAKOMUYEHHS MeTany B TKAHMHAX POCAWH OLiHIOBaNM 3a fo-
nomoroto 6iokoHueHTpauiiiHoro ¢aktopa (BF). Pesynbraru.
3niicHMBIM BUMIpIOBAHHA, BCTAHOBMAW Takuii BMicT Al y
TKaHWHax pocnuH (y nepepaxyHKy Ha abCOMIOTHO Cyxy pe-
4OBUHY): pepbKa oniitHa (copT ‘KusHouka’) — 2035,9 mr/kr;
ripumus 6ina (coptospasok ‘CoHsyHa’) — 687,5; pinak o3u-
muin (copto3pasok ‘Topnuus’) — 388,6; ripunus capentcbka
(copto3pa3ok ‘3onotaBa’) — 1238,5; cypinuus o3uma (copt
‘OpiaHa’) — 1105,2; TMcoH (copT ‘Ditonan’) — 854,4 Mr/kr.
BucHoBKu. BmicT antomiHilo B pocnuHax 3a HasBHUX yMOB
BUpOLLYBaHHA He nepesuiyBas 0,2%. Bci gocnigxeHi 3pas-
KW Manu nokasHuk BF < 1 1a He Gynu rinepHakonuyysayamu
efeMeHTa 3a UMM Kputepiem. OgHaK COpTO3pa3oK ripumui
capenTtcbKoi ‘3onoTaea’, copT cypinuui o3umoi ‘OpiaHa’ Ta
COpT pefbku oNinHOT ‘KnaHouka' NpoAeMOHCTpyBanu 3Hau-
He HaKOMWYeHH: anioMiHilo B Ha3eMHili cyxiil maci — noHag
1000 mr/kr. HaiinpupatHiwoto ansa ditoekctpakuii anomixio
cepe, JOCNIAXYBaHUX POCIUH BUABMNACA pefibka ONilHa
‘Kusinouka' (BF = 0,4).

Knrwyosi cnosa: gimopemediayis; ¢imoexcmpaxyis; HaKo-
nu4eHHs memanis; Brassica; Sinapis; Raphanus; ximiyHud ckaao.

Haoitiwna / Received 19.03.2024
lozodxeHo do dpyky / Accepted 28.05.2024

ISSN 2513-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2024, VoL. 20, No 2 95



POCAHERHIFUTBRO

YOK 631.524.84:633.11»324»(292.485:477.4) doi: 10.21498/2518-1017.20.2.2024.304102

®opMyBaHHA enemMeHTiB NPOAYKTUBHOCTI COPTiB
nweHunyi o3umoi B ymoBax LleHTpanbHoro Jlicocteny
3aJ1e}KHO BiJ arpoTexHiYHUX YNHHUKIB

0. A. lemupoB!?, H. C. ly6oBuk?’, B. B. Kupunetko?, 0. B. T'ymeHiok?, A. A. CipowrTan?,
B. Al. Cabapun?, 0. 0. KymaHcbka?, P. M. Jlocb?, 1. C. BnaceHko?, C. 0. Nlawyk*

Muponiscbkuli iHcmumym nweHuyi imeHi B. M. Pemecna HAAH YkpaiHu, 6y0. 68, c. Llenmpanste, 06yxiscbkuli p-H,

Kuiscbka 06.1., 08853, Ykpaina

2binoyepkiscbruli HayioHanbHuli azpapHull yHisepcumem MOH Yxpainu, CobopHa naowa, 8/1, m. bina Llepksa, Kuiscbka 062,
09117, Ykpaixa, "e-mail: natalyadubovyk25@gmail.com

3HayioHansHa akademis azpapHux Hayk Ykpainu, syn. Muxaina OmensHosuya-llasnenko, 9, m. Kuis, 01010, YkpaiHa
“YkpaiHcekull iHCmumym ekcnepmusu copmis pociuH, sya. fopixysamcekud wasx, 15, m. Kuis, 03041, Ykpaina

Merta. B13HaunTv enemeHTH NPOAYKTUBHOCTI HOBWUX COPTIB MIWEHMUL 03UMOrO TUMY PO3BUTKY MUPOHIBCbKOT CeNneKLii B yMoBax
LleHtpanbHoro JlicocTeny YkpaiHu 3anexHo Big nonepeaHukie i cTpokis cisbu. MeTogu. JocnigKeHHs NpoBoaWan Bnpoaoex 2019—
2021 pp. y yoTpudakTopHOoMy AOCHiAT Ha nonsx MupoHiBcbKoro iHCTUTYTY nweHuwi imeHi B. M. Pemecna HAAH (MII), po3Tawosa-
HOTO B LieHTpanbHiit yacTuHi Jlicocteny Ykpainu. 06'ekTom gocnigkeHb ciyrysanu npouecu hopMyBaHHSA NMPOLYKTUBHOCTI POCIUH
MnweHMLi M'AKOT 03UMOro TUMYy pPO3BUTKY; NPEAMETOM — M'ATb HOBUX COPTiB MUpPOHiBCbKOT cenekuii (‘MIN ®PopryHa’, ‘MIM Jaga’,
‘MIN tOBineitHa’, ‘ABpopa Muponisceka’, ‘MIN Jlakomka'), aki nopisHioBany 3i ctangaptom (‘Moponanka’). focnign 3aknaganu nicns
ABOX MOMepefHUKiB — COHALHMKY OAHOPIYHOTO Ta COT KYJLTYPHOT; CiBOY 3aiiCHIOBanu 25 BEpecHs Ta 5 XOBTHA 3 BiAXWUNEHHAM
1-3 po6u. Pe3ynbratu. 3a pesynsrataMu LOCHiAKeHb 3a6e3ne4eH0 ONTUManbHUIA PicT i PO3BUTOK POCAMH COPTIB NWWEHULT M'AKOT
03MMOr0 TUMY PO3BUTKY Y BiANOBiAHI heHonoriuHi asu, a Takox hopMyBaHHs NPOLYKTOBOTO OpPraHy Koioca BNPOAOBX BereTalii.
Haininwnm Beretauiitium nepiogom Big3Haumecs 2019 p., konu tikcyBanu HOBXUHY LEHTPanbHOro Konoca noHag 10,00 cm.
3Ba)kalouu Ha BM/IMB CTPOKIB CiBOM Nicns Takux NonepeaHuKiB, AK COHSAWHWUK OAHOPIYHNMIA i COA KyNbTYpHa, CTabinbHUMK 33 03Ha-
KOO JOBXMHU LieHTPaNbHOro Konoca sussuancs coptvt ‘MIMN Jlaga’ ta ‘MIN @optyHa’, wo 3abe3neynnm BUCOKY NPOAYKTUBHICTb poc-
JUH. Baxnueum enemMeHTOM OCTaHHbOT € KiNbKiCTb 3epeH y Kosoci, sika 6yna Haitbinbloto B copty ‘ABpopa MupoHiscbka' (61 w.)
2021 poky 3a ipyroro CTPoKy ciBOM. 3HaueHHs Macu 3epHa 3 LEHTPaNbHOTO KOMOCA TaKOX 3aNexanu Bif COpTy, CTPOKY CiBow
Ta nonepefHuKa. BctaHoBneHO NpAMUIA 3B'A30K MiX AOCTIKEHUMM NOKa3HMKAMMU NPOAYKTUBHOCTI Ta BpOXanHicTio. BUCHOBKM.
MpoaHani3yBaBlLUM NOKa3HUKU OPMYBAHHS NPOAYKTUBHOCTI, BULIIUAMN LIHHI COPTU MNIUEHML] 03MMOr0 TUMY PO3BUTKY, NpUAATHI
Ans BUpollyBaHHs B LieHTpanbHomy JlicocTeny Ykpainu. A came: ‘MIN ®opryHa’, ‘MIN Naga’ 1a ‘MIN Jlakomka'.

Kntoyosi cnosa: nweHuys ozuma; copm,; npooyKmusHiCmb; 2eHOmMun; nonepeoHuK; CmpoK Cigou.

3epHa KYJbTYpPM, 3aBIAKU AKill HaceJeHHS 3a-
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Plant production

CiBHI ILIOIII cepem CiIbCHKOTOCIIOAAPCHKUX
KYJBTYP B YKpaiHi 3afiMae MITTeHnIls M’ IKa O3U-
MOTO THUITY PO3BUTKY — 6411,9-5505,2 Tmc. ra
BIAIOBIAHO, TOMI AK COHAMNIHWUK OJHOPIUHHHN —
6026,1-5123,9; kykypynsa spuuaiiaa — 4701,5—
3895,2; coa kyabTypHa — 1774,8-1931,8 Tuc. ra
[1-4]. Came TOMy IpoOJEeMM MIiIBUITIEHHSA BPO-
JKaliHOCTi MImeHUIi o3mMoi, cTabimisarii Ta Ha-
POIITyBaHHS BUPOOHHUIITBA 3€PHOBUX i 3abeasrie-
YeHHS IIPOJOBOJILCTBOM IIOPa3 OiIbIINX IIOTPed
HaCeJeHHA € 0COOJIMBO aKTyaJIbHUMU.

BposkaiinicTs hopMyeThCca uepes MOeTHAHHA
TeHEeTUYHUX XapaKTepPUCTUK COPTY, I'PYHTOBO-
KJIIMaTUYHUX YNHHUKIB i TEXHOJIOTi# BUpOITy-
BaHHA [5, 6], a il moTeHIiaa MOBHiCTIO peaJi-
3YETHCS JIUIIE IicaA 3a0e3leueHHsa ONTUMAJb-
HUX YMOB pocTy pociauH [7-9]. Omep:xamusa
JIOCTATHBOI KiJIBKOCTI BMCOKOSKiCHOTO 3epHa
MOJKJIMBE TiJILKM B pasi mpoBemeHHs ciBOU B
OIITUMAaJIbHI CTPOKU Ta BIAJIOTO AOOOPY IIOIIe-
pemumka [10, 11].

Hogi copru mnimenuIri o3umMoi € iHHOBaIiiHM-
MU IIPOAYKTAMM, CTBOPEHUMU 3aBAAKU JTOCJIi-
IKeHHAM i pospobkam. 3rigHO 3 IpaBUJIaAMU
UPOV (MixkHaApOAHOTO COIO3y 3 OXOPOHHU HO-
BUX COPTiB POCJIMH), HOBUHU COPT MOKe OyTH
3axXUIMIeHNM, AKINO BiH BigpidHAETHCS BiJ BiKe
HagBHUX 1 moOpe BijoMmx 3a KiJbKoMa O3Ha-
KaMHt, a TaKOoX € OJHOPiZHMM i cTabilbHUM
[12]. KinbkicHi o3Haxm, 0cobJMBO BpOXKAM-
HiCTH Ta AKIiCTh 3epHA, € HAWBAKJIUBIIIINMU I10-
Ka3HUKAMU IPOAYKTUBHOCTI HINIeHUITi. 3gaBHA
MIPOBOJATL AOCJiIMKEHHA HPOAYKTUBHUX (haK-
TOpPiB, II0 BILIMBAIOTh Ha COPTOBY BpOKali-
HiCTH, HMOTEHIIiaJl SIKOI € OCHOBHOIO XapaKTe-
puctukoio [13, 14].

Mema 0ocaidxienb — BUSHAUUTU €JIEMEHTHU
OPOAYKTUBHOCTI HOBWX COPTIiB HIIIEHUIIL O3U-
MOTO THUIIy PO3BUTKY MMHPOHIBCHKOI ceJeKIIil B
ymoBax IleHTpasnbHoro Jlicocteny Ykpainu 3a-
JIeXKHO BiJ IMomepegHUKIB i cTPOKiB ciBOwU.

Matepianu Ta MeTOAMKa ROCNIAKEHD

Hocaimxennsa mpoBomuim BrpomoB:x 2019-
2021 pp. y yoTupudakTOpHOMY AOCJimi Ha mO-
JAsax MUpoOHiBCBKOT'O iHCTUTYTY IIIIEHUIl iMeHi
B. M. Pemecna HAAH (MIII), poarairoBaHoro
B IleHTpaJsibHiNT uyactuHi Jlicocrenmy VYkpainu
(umaHUK B), miBmemmo-cximmiti wactmui Kwuis-
CBbKOi1 006s1acTi, Ha Bomoaimi piuok Pocs i Hduimpo.

O0’eKTOM MOOCJIiM:KEeHb CJIyTyBaJW IIPOIECH
¢dopMyBaHHS TPOAYKTUBHOCTI POCIMH HITTEHUIT]
03MMOTO THUIIy PO3BUTKY; IPEIMETOM — I’ SThb
HOBUX COPTiB MHUPOHiIBCHKOI cesekIrii [‘MIII
dopryua’, ‘MIII Jlaga’, ‘MIII IOBineitna’, ‘As-
popa MuponiBchbka’ — mmreHunsa M saka; ‘MIIT
Jlakomka’ — mmeHuId TBepaa (YmHHUK A)], AKi
nopiBuioBaam 3i crapgaprom (‘Ilomoasmka’).

BuxkopucroByBasiu peKoMeHI0BaHy JJA peri-
oHy JlicocTenmy TexXHOJIOTil0 BUPOIIYBaHHA
mmrenuni [15, 16]. Hocainm 3akiagany micid
IBOX TONEepPeIHUKIB — COHAIIHUKY OJHOPiUHO-
ro Tta coi KyabTypHOi (umaHHUK C); ciBOY 3miii-
cHIOBaJii 25 BepecHs Ta 5 *KOBTHA 3 BimgxXuieH-
HaM 1-3 mobu (umrHUK D), 3acTocoByiouu ce-
aerniniay ciBaarky CH-10 11 i3 rimbuHOIO 3a-
ropTaHHsa 4—5 c¢M i HOpMOIO BUCiBY 5 MJIH CXO-
skmx HacimmH Ha 1 ra. Hingaakum oO6JiKOBOIO
mwiromeo 10 M2 posmilyBanmu 3a MOBHOIO PaH-
IOMiB0OBaHOI0O CXEMOI0 B UOTHPUPA30Biil MIOB-
TOpHOCTi. PEHOJIOTIUHI cIIocTEepeKeHHs Ta Bif-
moBigHI 00JiKM, BUMipIOBaHHS, MiAPaXyHKU #
Bimbip mpo6 mpoBogman 3TigHO 3 «MeToguKoo
Hep:xaBHOI cay:KO0M 3 OXOPOHM IIPaB Ha COPTH
pocauH» Ta inmumu merogukamu [17, 18]. Jla-
OopaTOPHUI aHaJIi3 POCINH IIepeadauaB BIU3HA-
YeHHS eJIEMEHTIB CTPYKTYPHU BPOKAIO: TOBIKU-
HU IIeHTPAJBHOT0 K0JIOCA Ta MacH 3epHAa 3 HbO-
ro, KimpkocTi 3epen i3 KoJsoca [16, 19].

CraTucTUKO-MaTeMaTUuYHy OOpPOOKY OoTpHMa-
HOTO aHAJITHYHOTO IU(ppPOBOrO MaTepiany BuU-
KOHYBaJIX 3a JOIIOMOTOI0 KOMI IOTEPHUX IIPO-
rpam «Microsoft Excel» Ta «Agrostat» mero-
oM BapialiiHoro, KopeJdIllifiHoro i aucmep-
cifinoro aHaJisiB.

Pe3ynbTatu gocnigxeHpb

Poxku mpoBenmeHHA MOCHiIKEeHb BUPISHAJIUCS
KOHTPACTHUMU Ti[pOTEePMiUHUMHN yMoOBaMu. ¥
3oHi llenTpanbHoro JlicocTemy mporsarom 6epes-
Ha — TpaBHA 2019 p. (III-IV eran opranoreHe-
3y) Bunayo 101,1 mm arMocdepHOi BOJIOTH, IITO
Ha 50,8 MM MewHIe, HidK y Ieii caMuil mepion
2020 poky (151,9 mm). KinesKicTs onmaxiB y Oe-
pesui — TpaBHi 2021 p. cramoBuiaa 163,1 MMm.

BcramosieHo B3aeMO3B’SA30K MisK TigpoTep-
MIiYHUMEN yMOBaMHM POKY Ta OAEP:KAHUMHU IIO-
Ka3HUKaAMU AOBXKWHU I€HTPAJBHOTO KOJIOCA.
Ilig yac ii dopmyBaHHA OOCHiAKyBaHI copTu
BUSBUJIN 3HAUHE PiBHOMAHITTS, a MaKCHUMaJlb-
Hi 3HaueHHda (moman 10,0 cm) 3adixkcoBano y
Bereraniniumit mepiox 2018/2019 p., Tomy #oro
MOYKHa BBaskaTu Hawginmum. Posmip meHT-
pajJbHOTO KOJoca T'eHOTUNy IIIIIeHUIll Mae YiT-
Ke (eHOTHIIOBe BUPAKEHHS, IO POOUTH HOTO
CKJIAIHUM 1 3PYYHHM IJIA OOCTiIAKeHHS eJie-
MeHTiB mpoxyKTuBHOCTI [16].

Bigpmricts copriB (70% ) yTBOpUIM KOJIOC 3a-
Bros:xkku moHan 10,0 cm micaa mBox momepe-
IHUKIB (COHANTHUKY OMHOPiYHOTO Ta COI KYJIb-
TypHOi) Ta ABOX CTPOKiB ciBOu (I — 25 BepecHs,
II — 5 :xoBTHSs). 3Hauenua Bix 10,00 1o 11,70 cm
omep:kano y 2019 p., 110 BKasye Ha COPUAT-
JuBi yMOBM B Mik(asHUN mepiof «uyac Bif-
HOBJIEHHS BECHAHOI Bereramii — IIOBHA CTUT-
JiCTBb».
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PocnuHHuymso

3aramom, y 2019 p. 3a JOBKUHOIO IIEHTPAJL-
HOT'O KO0JIOCA ITicJIs TaKOTO MOIepegHuKa, sIK CO-
HAIMHUK OJHOPIYHMUM, CTAHZAPT CYTTEBO IIepe-
Baskaiau coprtu ‘MIII Jlaga’ (13,00 cm), ‘MIII

Popryna’ (11,40 cm) — 3a MEPIIOTO CTPOKY CiB-
6u; ‘MIII Popryna’ (11,70 cm), ‘MIII Jlaxma’
(10,60 cm), ‘MIII IOBinetizna’ (10,00 cm), ‘ABpo-
pa Muponiscbka’ (9,90 cm) — 3a mpyroro (TabJ. 1).

Tabnuys 1

XapaKTepucTuKa copTiB NueHMLi 3a 03HAKOI0 JOBKWHY LLEHTPAJIbHOIO KONOCa
3anexHo Bif yMOB BUNPOGYBaHb, Micna COHAWHMKY OfHOPiYHOrO AK nonepeaHuka (2019-2021 pp.)

Pik Copt ‘NoponsHka’ | ‘ABpopa MUP" | ‘MIN ®optyHa’ | ‘MIN JNlaga" | ‘MIMN tOsineitHa’ | ‘MIMN Jlakomka'
CTpok cisbm I II I II I II I II I II I II

X 941 | 831 | 805 | 7,99 | 888 | 10,09 | 9,29 | 9,08 | 866 | 845 | 6,72 | 6,28

min 850 | 710 | 7,10 | 6,50 | 7,90 | 880 | 830 | 7,50 | 800 | 7,70 | 550 | 5,60

2019 max 10,40 | 9,60 | 9,30 | 9,90 | 10,40 | 11,70 | 10,70 | 10,60 | 9,50 | 10,00 | 7,80 | 7,20
c 058 | 0,79 | 064 | 1,27 | 0,75 | 0,76 | 0,62 | 0,88 | 0,42 | 0,67 | 0,68 | 0,53

R 1,90 | 250 | 220 | 3,40 | 250 | 290 | 2,40 | 3,10 | 1,50 | 2,30 | 2,30 | 1,60

V% 6,22 | 948 | 791 | 1589 | 844 | 758 | 6,63 | 9,65 | 482 | 7,90 | 10,17 | 837

X 808 | 784 | 7,75 | 842 | 751 | 762 | 888 | 7,86 | 9,17 | 886 | 575 | 6,96

min 6,50 | 6,50 | 6,30 | 6,89 | 6,50 | 6,90 | 8,00 | 700 | 810 | 7,50 | 5,20 | 5,50

2020 max 950 | 950 | 925 | 995 | 840 | 9,00 | 9,70 | 9,00 | 10,50 | 10,00 | 6,70 | 8,60
c 0,70 | 0,73 | 092 | 0,89 | 0,62 | 0,54 | 0,42 | 0,60 | 057 | 0,57 | 0,39 | 0,77

R 3,00 | 300 | 295 | 3,06 | 1,90 | 2,10 | 1,70 | 2,00 | 240 | 250 | 1,50 | 3,10

V% 10,52 | 9,85 | 11,82 | 10,60 | 8,72 | 9,15 | 883 | 7,82 | 543 | 6,51 | 10,64 | 5,38

X 861 | 928 | 796 | 898 | 9,45 | 9,31 | 10,28 | 10,98 | 9,28 | 9,16 | 7,42 | 7,80

min 700 | 750 | 6,00 | 7,20 | 800 | 7,50 | 9,00 | 950 | 820 | 8,00 | 6,10 | 7,10

2021 max 10,50 | 10,90 | 9,60 | 10,70 | 11,50 | 10,50 | 13,00 | 12,60 | 10,00 | 10,00 | 9,50 | 8,50
c 091 | 091 | 094 | 09 | 082 | 0,85 | 091 | 0,86 | 0,50 | 0,60 | 0,79 | 042

R 3,50 | 340 | 360 | 3,50 | 3,50 | 3,00 | 400 | 3,10 | 1,80 | 2,00 | 3,40 | 1,40
V,% 8,68 | 928 |11,81|1058| 829 | 7,16 | 472 | 7,63 | 996 | 6,47 | 6,87 | 11,04

Mpumitku. MUP — MupoHiBCbKa; X — cepefHE 3HAYeHHA; Min — MiHiManbHEe 3HAYeHHs; Max — MaKCUMaNbHe
3HAYEHHSA; ¢ — CTaHAAPTHE BiaxuneHHs; R — po3max BapitoBaHHsA; V — koedilieHT Bapiauii.

Amnaiisz ycepegHeHNX IMOKA3HUKIB MOBKUHU
IeHTpaJbHOTO Kojoca y 2020 p. cBigumTh mmpo
SHIUKEHHA Ta 3HAYHY MIiHJIMBICTB Ii€i 0O3HAKMH:
5,75 (‘MIII Jlakomka’), 7,51 (‘MIII PopryHa’)
i 9,17 em (‘MIII IOBineiina’) — 3a mepIrroro
cTpory ciBowu; 7,62 (‘MIII dopryHna’) i 8,86 cm
(‘MIII KOsBineiina’) — 3a gpyroro. ¥ 2021 p.
CYTTE€BO IIepeBUINUIN cTaHmapT coptu ‘MIII
Jlaga’ (10,28 cm), ‘MIII ©opryna’ (9,45 cm),
‘MIII ¥OBineitna’ (9,28 cm) — 3a mepImmoro CTpo-
Ky ciBou; ‘MIII Jlaga’ (10,98 cm), ‘MIII Pop-
TyHa’ (9,31 cm) — 3a gpyroro.

OsHaka [IOBKHUHUN II€HTPAJBHOTO KoOJOca
XapaKkTepudyBaJjiacid 3HAYHOIO MiHJHNBICTIO,
MOPiBHIOIOYM 3i cTaHAAPTOM, i Iicad Takoro
ImomepeIHNKA, AK COs KYyJbTypHa. 30KpeMma,
nokasuuku 2019 poxy 3a mepIioro CTPOKy
ciBOu (tabsa. 2) cramoBuau 6,29 (min), 7,32
ta 9,87 cm (max) y copriB ‘MIII Jlakomka’,
‘ABpopa Muponiscska’ ta ‘MIII Popryna’
BigmoBigmo; 2020-ro — 7,74 (min) i 10,40 cm
(max) y ‘MIII IOBineitna’ Ta ‘MIII Jlaga’; y
2021 p. — 8,27 (min) i 10,80 cm (max) y
‘MIII FOBineitua’ Ta ‘MIII Jlaga’ BigmoBigHo.

OT:xe, He3aJeXKHO BiJ CTPOKiB ciBOM Ta 1O-
IIepesHnKiB, cTabiIbHO BUCOKMM pPiBHEM IIPO-
SABY O3HAKHU [OOBKUWHU I[€HTPAJIBHOTO KOJOCA
Bigsmaumaucsa coptu ‘MIII Jlama’ ta ‘MIII
dopryna’.
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Tako:k BasKJIMBO OpaTy o0 yBaru IMOKa3HUKU
iHIIIUX eJIeMEeHTIiB CTPYKTypu Bposkaio. Coptu 3
HEUIJILHUM, PUXJIUM KOJIOCOM i BEJIMKMMU IIPO-
Mi’KKaM¥ Mi’K KOJIOCKAMH MATUMYThb OiIbIITY JTO-
BXKUHY, ajie, MOXKJINBO, MEHIITY BPOKANHICTD, AK
MOPiBHATH 3 COPTaMU, IO XapPaKTepPU3YIOTHCA
HILTEHUM KOJIOCOM i OJM3BKO PO3MIIeHMMU B
HBOMY KOJIOCKaMU. 3 OIVISIY Ha Ie HeIOIiJIbHO
poOUTH BUCHOBKHU IIOMO IIPOAYKTHUBHOCTI COPTY
Ta NEePCHEeKTHUBHOCTI OTr0 BUKOPHUCTAHHSA y BHU-
POOHUIITBI, 3BAKAIOUM JINIIIE HA AOBYKUHY KOJIO-
ca. ToMy HaCTyIIHIM €TaroM JOCTiIKEeHHS CTAJIO
BU3HAUYEHHS KILJIBKOCTI 3epeH i3 IeHTPaJIbHOIo
KoJIoca, BiJ SKOI 3aJIe’KUTH i IXHA Maca.

Jedaki aBTopu BBayKaIoTh, 1110 iCHye 3HaUHAa KO-
pendIlia MiK OJep:KyBaHOI0 BPOKAWHICTIO Ta
KiZmbKicTIO 3epeH y KoJoci. OcTanHA 3aJIe;KUTh
BiJ YMCeJIbHOCTI KOJIOCKIB, X0ua 3a HECIIPUSATJIIN-
BUX YMOB Y HUX MOXK€ YTBOPIOBATUCS II0 OTHOMY
abo B3araJi He yrBoproBatucs 3epHa [17, 18, 20].

HaiiBuini moxkasHUKM 03€pPHEHOCTI IIeHTPAJIb-
HOro kKoJyioca y 2019 p. (HafcIpUATIMBilIINiI)
IIpoAeMOHCTPYBaB copT ‘ABpopa Muponiscbka’
MiCJISI COHANTHUKY OTJHOPIYHOIO AK IOIIEPEeIHNKA
3a 000X CTPOKiB ciBOU (64 Ta 68 11IT. BiAIOBiAHO);
y 2020-my — ‘MIII ®opryna’ ta ‘MIII Jlaga’ 3a
000X cTpoKiB ciBOu (Bim 61 mo 71 mIT. BimmoBin-
HO); v 2021 p. — ‘ABpopa MupoHiscska’ 3a Ipy-
roro cTpoky ciBou (61 rrr.) (Tada. 3).
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Tabnuys 2

XapaKTepucTMKa COpTiB NWeHULT 33 03HAKOI AOBXKUHU LEHTPANbHOro KON0Ca
3anexHo Bif yMoB BUNPOGYBaHb, MicNA COi KyNbTYPHOT AK nonepefgHuKa (2019-2021 pp.)

Pik Copt ‘MogonsHka' | ‘Aspopa MUP" | ‘MIN ®optyHa’ | ‘MIN Jlaga’ |’MIN HOsineiina’| ‘MIMN Jlakomka’
Crpok ciou| I I I I I I I I I I I I
X 877 | 1021 | 732 | 759 | 987 | 1021 | 943 | 960 | 954 | 945 | 629 | 6,73
min 750 | 860 | 630 | 690 | 920 | 890 | 760 | 850 | 840 | 860 | 480 | 540
2019 max 9,60 | 11,60 | 830 | 840 | 11,00 | 11,40 | 10,30 | 10,30 | 10,50 | 10,30 | 6,90 | 7,80
o 070 | 071 | 051 | 056 | 061 | 083 | 069 | 059 | 064 | 056 | 050 | 0,75
R 2,10 | 300 | 200 | 150 | 1,80 | 250 | 270 | 1,80 | 210 | 1,70 | 210 | 240
V% 797 | 697 | 703 | 734 | 620 | 812 | 7,34 | 610 | 667 | 593 | 800 | 11,21
X 9,40 | 1000 | 937 | 914 | 924 | 984 | 1040 | 10,73 | 7,74 | 960 | 739 | 7,81
min 700 | 820 | 800 | 700 | 800 | 860 | 880 | 9,00 | 650 | 850 | 620 | 6,10
2020 max 11,50 | 12,20 | 10,50 | 10,50 | 10,40 | 11,50 | 12,00 | 12,10 | 9,00 | 10,20 | 860 | 9,50
o 140 | 106 | 073 | 0,72 | 0,64 | 083 | 069 | 080 | 059 | 055 | 061 | 0,79
R 450 | 400 | 250 | 350 | 240 | 290 | 3,20 | 3,10 | 250 | 1,70 | 240 | 3,40
V% 1491 | 1058 | 7,78 | 792 | 690 | 839 | 663 | 749 | 7,67 | 575 | 831 | 10,12
X 10,25 | 880 | 841 | 822 | 928 | 7,79 | 10,80 | 865 | 827 | 838 | 822 | 6,67
min 9,10 | 750 | 730 | 695 | 820 | 700 | 950 | 750 | 690 | 750 | 6,40 | 550
2021 max 11,30 | 10,00 | 9,52 | 9,48 | 11,00 | 9,20 | 12,70 | 9,50 | 10,00 | 9,50 | 10,20 | 7,50
o 060 | 068 | 076 | 082 | 0,78 | 061 | 065 | 059 | 082 | 055 | 085 | 053
R 2,20 | 250 | 222 | 253 | 280 | 220 | 320 | 200 | 3,10 | 200 | 380 | 2,00
V% 584 | 7,74 | 9,04 | 998 | 837 | 788 | 607 | 680 | 621 | 652 | 10,32 | 7,97

Npumitkn. MUP — mupoHiBcbka; X — cepefHE 3HAYeHHsA; Min — MiHiManbHe 3HaYeHHA; max — MaKCUMasbHe
3HAYEHHSA; ¢ — CTaHAAPTHE BiaxuneHHs; R — po3max BapiloBaHHsA; V — koedilieHT Bapiauii.

Tabauys 3

XapaKTepucTUKa COpTiB nweHULi 3a KiNbKiCTIO 3epeH i3 LeHTPanbHOro Konoca
3anexHo Bif, yMOB BUNPOGYBaHb, MiCNA COHAWHMNKY OAHOPiYHOro AK nonepeaHuka (2019-2021 pp.)

Pik Copt ‘MogonsHka” | ‘Apopa MUP" | ‘MIN ®opTyHa’ | ‘MIN Jlaga’ |’MIN HOBineiina’| ‘MIMN Nlakomka’

CTpok ciB6u I II I II I II I II I II I II

X 36 33 48 50 44 53 42 41 40 34 34 36

min 17 14 34 37 26 41 31 36 33 24 8 10

2019 max 52 52 64 68 52 58 54 50 52 41 46 47
c 10,10 | 9,71 | 9,27 | 11,29 | 6,81 | 484 | 560 | 4,61 | 583 | 4,08 | 11,18 | 10,13

R 35 38 30 31 26 17 23 14 19 17 38 37
V% 276 | 292 | 189 | 222 | 153 | 91 13,2 | 11,2 | 144 | 11,7 | 328 | 281

X 37 42 32 35 46 51 50 55 42 35 41 41

min 19 23 13 17 37 39 32 38 28 20 26 26

2020 max 49 59 47 57 61 69 62 71 51 48 58 60
c 740 | 852 10,07 | 9,11 | 6,75 | 7,88 | 7,45 | 9,09 | 6,03 | 7,19 | 837 | 7,72

R 30 36 34 40 24 30 30 33 23 28 32 34
V% 19,52 | 20,19 | 30,94 | 25,41 | 14,41 | 15,21 | 14,74 | 16,50 | 14,12 | 20,11 | 20,16 | 18,45

X 31 28 41 44 32 34 39 31 32 32 24 24

min 25 21 23 28 26 28 29 20 24 27 12 15

2021 max 38 36 59 61 39 48 48 42 43 39 34 48
c 375 | 436 | 521 | 498 | 457 | 521 | 6,04 | 576 | 520 | 3,45 | 480 | 7,89

R 13 15 36 33 1 20 19 22 19 12 22 33
V,% 12,02 | 15,34 | 12,71 | 11,32 | 13,96 | 14,92 | 15,33 | 18,32 | 15,94 | 10,55 | 19,84 | 32,75

Npumitkn. MUP — mupoHiBcbKa; X — cepefHE 3HaYeHHA; Min — MiHiManbHe 3HAYeHHA; max — MaKCUMasbHe
3HAYeHHRA; G — CTaHAApTHe BigxuneHHs; R — po3max BapitoBaHHs; V — koediuieHT Bapiauii.

MakcumanbHy KiJIBKICTh 3epeH y IeHTPaJIb-
HOMY KOJIOCi Iicjd col KyJbTypHOI AK momepe-
munka y 2019 p. chopmyBaB copt ‘MIII Pop-
TyHa’ 3a 000X CTPOKiB ciBOM (61 Ta 65 mIT. Bifg-
noBigHO); y 2020-my — ‘MIII Jlama’ 3a obox
cTpokiB ciB6u (72 Ta 66 miT. BigmoBimHO); y
2021 p. — ‘ABpopa Mwuponisceka’ (61 miT.) Ta
‘MIII Jlakomka’ (63 1mIT.) 3a HMEPIIOTO CTPOKY
ciB6u (Tabu. 4).

Maca 3epna i3 KoJjoca 3aJIe;KUTDb BiJ JOBXKHU-
HU K0JIoca, KiJIbKOCTi 3epeH Y HbOMY Ta 1XHbOI
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KPYHOHOCTi, a TaKOX BiJfi YMOB BUPOIIYBaHHA
[21]. Ila osHaka mae 3HAYHWI BIIUB (IIO3U-
TUBHA KOPEJIAIiA) Ha Macy i BposKalHicTh 3ep-
Ha 3 POCJUHU Ta € BaroMUM eJIEMEHTOM IIPO-
nyrtuBHOCTI [11].

Cepenns MakcuMaJibHA Maca 3epeH i3 IieH-
TpaJbHOTO0 KOJIOCA B COPTiB HIIIEHUII 03UMOI
MaJjia YiTKUH (PeHOTUIIOBUN IIPOAB IIPOTATOM
POKiB mocaimkeHb, TOMy OyJjia 3py4YHOIO Ta
BaKJIMBOIO O3HAKOIO BposkarHocTi. Haitbinbiry
CepefHIO Macy 3epeH i3 IeHTPAaJbHOTO KO0JIoca
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PocnuHHuymso

Tabauus 4

XapaKTepucTUKa COpTiB NWeHULi 3a KiNbKicTIO 3epeH i3 eHTpanbHOro Konoca
3anexHo Bif yMoB BUNpoGyBaHb, micnsa coi KyNbTYpHOi AK nonepeaHmnka (2019-2021 pp.)

Pik Copt ‘MoponsHka’ | ‘Aspopa MUP" | ‘MIN ®optyHa’ | ‘MIN Jlaga” |’MIN Ksineiina’| ‘MIN Jlakomka’

CTpok ciBbu I II I II I II I II I II I II

X 41 41 38 42 52 57 43 43 39 43 35 39

min 31 26 23 25 42 46 30 34 29 36 20 25

2019 max 51 49 59 58 61 65 58 51 51 54 45 53
c 557 | 618 | 991 | 7,99 | 553 | 586 | 7,42 | 498 | 6,64 | 4,60 | 7,52 | 6,78

R 20 23 36 33 19 19 28 17 22 18 25 28
V,% 13,4 | 151 | 255 | 186 | 10,6 | 10,1 | 171 | 11,3 | 16,7 | 10,6 | 215 | 17,2

X 36 40 44 41 44 50 51 52 36 38 40 44

min 26 27 33 24 36 32 41 31 28 27 29 29

2020 max 46 53 59 49 54 68 72 66 43 51 50 76
G 547 | 6,84 | 7,87 | 6,27 | 508 |10,23| 7,80 | 896 | 3,77 | 6,71 | 7,25 | 10,59

R 20 26 26 25 18 36 31 35 15 24 21 47
V,% 14,97 | 16,80 | 17,52 | 15,02 | 11,51 | 20,35 | 15,17 | 17,05 | 10,44 | 17,22 | 18,09 | 23,94

X 39 34 44 42 42 31 41 35 34 27 40 30

min 29 27 28 29 34 26 26 25 26 20 27 19

2021 max 54 42 61 55 52 37 52 43 43 34 63 38
c 6,09 | 430 | 526 | 584 | 566 | 3,15 | 7,29 | 4,20 | 534 | 423 | 954 | 4,67

R 25 15 33 26 18 11 26 18 17 14 36 19
V,% 15,40 | 12,49 | 11,95 | 13,90 | 13,42 | 10,11 | 17,64 | 11,79 | 15,45 | 15,46 | 23,69 | 15,50

Npumitku. MUP — mupoHiBcbKa; X — cepefHE 3HAYeHHA; Min — MiHiManbHe 3HAYEHHA; Max — MaKCUMasbHe
3HAYEHHA; G — CTAHAAPTHE BigxuneHHsn; R — po3max BapitoBaHHsA; V — koediLieHT Bapiauii.

orpumasun 'y 2019 p. — 2,03 r, HaiMeHITYy —
1,52 r — y 2020-my. 3uauenna 2021 pory cra-
HoBuau 1,79 r (cepenui).

MaxcumanabHy Macy 3epeH i3 IeHTPaJIbHOT'O
KoJIoca ITiCJA COHSAIIHUKY SK IIOIepegHUKa y
2019 p. chopmyBaB copt ‘ABpopa MwupoHiB-
chbKa’ 3a 000X CTpokiB ciB6u (3,11 Ta 3,17 r
Bigmosimuo); y 2020-my — ‘ABpopa MwupoHis-
chbKa’ 3a IIepIIoro CTPoKy ciBom (2,95 r); y
2021 p. — ‘MIII JIaga’ 3a gpyroro CTpoKy ciBom
(3,00 r) Ta ‘MIII Jlakomka’ 3a 000X CTPOKiB
ciB6u (3,00 i 3,60 r BizmoBimuo) (Taba. 5).

Bucoxumu mmokasHMKaAMM ITiCJIS CO1 KYJIBTYP-
HOl aK momnepenumka y 2019 p. BimsHaumBca

copt ‘MIII dPopryma’ 3a 000X CTPOKiIB ciBOU
(2,97 ra 2,98 r BimnmosigHo); v 2020-my — ‘MIII
Jlaga’ 3a meprroro cTpokKy ciBou (2,90 r) Ta ‘MIIT
Jlakomka’ 3a gpyroro (3,00 r); y 2021 p. — ‘MIII
JlakomKa’ 3a mepImoro cTpokry ciBou (2,95 r)
(taba. 6). Copru ‘MIII ©opryna’, ‘MIII Jlaga’
(mmmrenunsa m’saxa osuma) ta ‘MIII Jlakomka’
(TIImIeHUIT TBEpPAAa 03MMAa) XapaKTepUu3yBaJMCA
BY3bKOIO HOPMOIO PeakIril Ta He3HaYHOI0 MiHJIH-
BicTI0O BOpPOMOBK pPOKiB. IlokasHUK Macu 3epeH
i3 IeHTPaJBbHOIO KOJIOCA TaKOMK 3aJierkaB Bin
COPTY, CTPOKY CiBOM Ta HOIIepeIHUKA.

3a pesyJbTaTaMHU OI[iHIOBAHHS TePMiUuHUX
pecypciB BCTaHOBJIEHO, ITI0 JIMIIIEe B pasi BiacyT-

XapaKTepucTuKa copTiB NWeHULi 32 Macolo 3epeH i3 LeHTPaJIbHOro Konoca
3anexHo Bif yMOB BUNPOGYBaHb, NicnA COHAWHMKY OfHOPiYHOrO AK nonepeaHuka (2019-2021 pp.)

Tabauys 5

Pik Copt ‘MoponsHka’ | ‘Aspopa MUP" | ‘MIN ®optyHa' | ‘MIN Nlaga" |'MIN lOBineitna’| ‘MIMN Jlakomka’
Crpok cis6u I II I II I II I II I II I II

X 1,82 | 167 | 233 | 239 | 198 | 2,72 | 200 | 1,89 | 1,97 | 1,67 | 1,89 | 1,93

min 091 | 0,66 | 1,67 | 1,78 | 0,84 | 2,07 | 1,43 | 151 | 1,35 | 1,07 | 042 | 0,51

2019 max 256 | 2,75 | 3,11 | 3,17 | 239 | 3,29 | 2,65 | 252 | 2,66 | 2,09 | 2,64 | 2,41
c 049 | 055 | 046 | 048 | 0,36 | 0,32 | 0,29 | 0,28 | 0,35 | 0,24 | 0,70 | 0,54

R 1,65 | 209 | 144 | 1,39 | 155 | 1,22 | 1,22 | 1,01 | 1,31 | 1,02 | 222 | 1,90

V,% 27,1 | 32,7 1 199 | 20,2 | 184 | 11,9 | 144 | 151 | 17,8 | 145 | 37,2 | 28,2

X 143 | 1,31 | 210 | 203 | 1,29 | 147 | 1,69 | 1,45 | 146 | 1,35 | 1,26 | 1,36

min 1,15 | 087 | 1,25 | 1,37 | 092 | 1,10 | 1,31 | 1,00 | 0,99 | 1,06 | 0,57 | 0,92

2020 max 1,77 | 1,62 | 295 | 268 | 1,68 | 205 | 2,15 | 200 | 1,84 | 1,67 | 1,81 | 2,49
c 019 | 0,22 | 0,31 | 0,29 | 0,21 | 0,24 | 0,24 | 0,25 | 0,27 | 0,18 | 0,26 | 0,41

R 062 | 0,75 | 1,70 | 1,31 | 0,76 | 0,95 | 0,84 | 1,00 | 0,85 | 0,61 | 1,24 | 1,57
V% 27,66 | 20,77 | 38,22 | 32,61 | 15,02 | 19,74 | 21,91 | 25,27 | 13,40 | 21,18 | 21,30 | 26,18

X 1,55 | 1,71 | 1,15 | 1,41 | 1,95 | 2,05 | 1,98 | 2,04 | 1,67 | 1,47 | 2,10 | 2,37

min 040 | 1,20 | 0,40 | 0,40 | 1,50 | 1,40 | 1,10 | 1,10 | 1,10 | 0,80 | 1,50 | 1,50

2021 max 230 | 240 | 1,90 | 2,40 | 240 | 2,90 | 2,70 | 3,00 | 2,00 | 2,00 | 3,00 | 3,60
c 043 | 035 | 0,44 | 046 | 0,29 | 0,40 | 043 | 051 | 0,22 | 0,31 | 0,45 | 0,62

R 1,90 | 1,20 | 1,50 | 2,00 | 090 | 1,50 | 1,60 | 1,90 | 0,90 | 1,20 | 1,50 | 2,10

V,% 13,50 | 16,49 | 38,26 | 32,62 | 16,33 | 16,38 | 14,36 | 17,15 | 18,51 | 12,99 | 20,52 | 29,86

Npumitku. MUP — mupoHiBcbka; X — cepefHE 3HAYeHHA; Min — MiHiManbHe 3HAYEHHA; Max — MaKCUMasbHe
3HaYeHHs; © — CTaHAApTHe BigxuneHHs; R — po3max BapitoBaHHsA; V — KoedilieHT Bapiauii.
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Tabauys 6

XapaKTepuCcTMKa COPTiB NWeHULi 332 Macoto 3epeH i3 LeHTPaNbHOro Koaoca
3anexHo Bif, yMoB BUNPOGYBaHb, MicNA COi KyNbTYPHOT AK nonepefgHuka (2019-2021 pp.)

Pik Copt ‘MogonsHka’ | ‘ABpopa MUP" | ‘MIN ®optyHa’ | ‘MIN Jlaga’" |’MIN KOBineitHa’| ‘MIN Jlakomka’
Crpokciou | I 11 I 11 I 11 I 11 I 11 I 11

X 200 | 191 | 1,86 | 2,03 | 243 | 259 | 1,86 | 1,67 | 1,71 | 2,07 | 1,90 | 2,00

min 1,52 | 1,04 | 1,11 | 1,31 | 1,99 | 210 | 1,20 | 1,32 | 1,03 | 1,68 | 1,08 | 1,37

2019 max 2,67 | 242 | 291 | 255 | 297 | 298 | 2,48 | 197 | 240 | 282 | 239 | 2,61

c 033 031|046 | 033 | 030 | 031037 | 022 | 040 | 0,32 | 045 | 0,33

R 1,15 | 1,38 | 1,80 | 1,24 | 098 | 088 | 1,28 | 0,65 | 1,37 | 1,14 | 1,31 | 1,24

V% 16,7 | 16,2 | 24,7 | 16,3 | 125 | 12,2 | 19,7 | 13,2 | 23,6 | 15,6 | 23,8 | 16,7

X 134 | 150 | 142 | 1,84 | 1,74 | 190 | 1,97 | 1,87 | 142 | 1,28 | 1,92 | 2,18

min 0,80 | 0,60 | 1,00 | 1,20 | 1,50 | 1,20 | 1,50 | 1,10 | 1,10 | 0,80 | 1,10 | 1,50

2020 max 1,80 | 200 | 200 | 220 | 220 | 2,70 | 290 | 2,70 | 1,80 | 1,80 | 2,80 | 3,00

G 022 | 037 | 036 | 030 | 021 | 048 | 0,36 | 048 | 0,19 | 0,26 | 049 | 0,47

R 1,00 | 140 | 1,00 | 1,10 | 0,70 | 1,50 | 1,40 | 1,60 | 0,70 | 1,00 | 1,70 | 1,50

V% 16,13 | 24,57 | 25,39 | 16,32 | 12,16 | 25,28 | 18,41 | 25,70 | 13,03 | 20,18 | 25,43 | 21,61

X 192 | 161 | 1,78 | 1,78 | 1,81 | 1,38 | 1,61 | 1,54 | 1,561 | 1,15 | 1,93 | 1,45

min 089 | 1,21 | 1,23 | 1,15 | 144 | 1,05 | 0,65 | 1,02 | 0,96 | 0,68 | 1,04 | 0,97

2021 max 2,77 | 214 | 232 | 2,41 | 231 | 1,71 | 2,43 | 1,94 | 196 | 1,61 | 295 | 1,76

o 041 | 0,24 | 0,38 | 042 | 0,27 | 0,19 | 0,41 | 0,24 | 0,29 | 0,28 | 0,44 | 0,18

R 1,88 | 093 | 1,09 | 1,26 | 087 | 0,66 | 1,78 | 0,92 | 1,00 | 0,93 | 191 | 0,79

V,% 21,49 | 14,65 | 21,35 | 23,60 | 14,87 | 13,71 | 25,66 | 15,76 | 19,51 | 24,11 | 22,70 | 12,31

Npumitkn. MUP — mupoHiBcbKa; X — cepefiHE 3HaYeHHA; Min — MiHiManbHe 3HaYeHHA; max — MaKCUMasbHe
3HAYeHHA; G — CTaHAApTHe BiaxuneHHs; R — po3max BapitoBaHHs; V — koediulieHT Bapiauii.

HOCTi TpuUBaJMX HepiofiB MiHyCOBUX TeMIepa-
TYyp y JIIOTOMY Ta Pi3KUX TeMIlepaTypHUX KOJIU-
BaHb y Oepe3Hi POCIMHU MOKYTh aKTHUBHO 3a-
CBOIOBATU eJIEMEHTU, BHECEHi IIii yac IIepIioro
pereHepaTMBHOTO IIiI?KUBJIEHHA, Ta (GJOPpMyBaTU
3HAuYHi BposKai. ¥ BeCHAHUU Iepio, pPOSBUTKY
BasKJIMBUMU IJIs BPOXKaNHOCTI € rigporepMmiuHi
YMOBU KBITHS Ta cepefHdA TeMIlepaTypa TpaB-
HfA, OCKIJIBKM caMe Ha IIi MicAmll IpuUIIagaioTb
a3y axKTHUBHOIO HaAPOCTAHHA BereTaTUBHOIL
MacH Ta IIepexoAy BiJ BereTaTHBHOTO 0 PeIpo-
IYKTHUBHOTO PO3BUTKY pocymH. Came Toxai dop-
MYIOThCA I J03piBaroTh BCi opranu Kojoca, Bij-
OyBaeThCs 3alIUJIEHHA Ta 3allIiTHEHHS 3€PHiB-
ku. Ha nmpoayKTHUBHOCTI pOCJIMH HETaTHUBHO IO-
3HAUAIOThCA TaKi ABUINA, AK 3HUKEHHA iHTeH-
CHUBHOCTi POCTOBUX IIPOIIECiB, IlepeadyacHe Bif-
MUPaHHA HMYKHIX APYCiB JIUCTKIB i CKOpOUEeHHSA

TPUBAJOCTI Misk(pasHUX IMepioAiB KOJIOCIHHA —
OBiTiHHA — OJOCTUTAHHSA 3epHA, CIIPUYNHEH] BH-
COKMMU TeMIlepaTypaMu B TpaBHi. Uepes niio
OCTaHHIX IIiJ Yac KOJIOCIHHSA IOMIKOIKYIOThCS
KBITKH y KOJIOCi, BiIOyBaeThCs M10T0 3aCUXaHHA
¥ mobininHa (aBuiile 6iJTOKOJOCUITi) B HACTYIIHIL
¢asu po3BUTKY. BIJINB BUCOKUX TeMIIEPaTyp V
mepioa HBiTiHHA TPHU3BOAUTL OO CTEPUJIBHOCTI
KBiTOK, OOIIagauHs 3aB’ A3eil, HACJIiJKOM 4oro €
YyepessepHUILA KoJjioca.

3a pesyabTaTaMM aHAJiI3y TeMIIEPATYPHOTO
pe:xumy tpaBHA (2018-2021 pp.) BcTaHOBIIE-
HO, III0 HAUKOM(POPTHIIIINMH JIJIS POCTY Ta PO3-
BUTKY POCJIMH IIIIEHUII 03MMOI Y PEmpoOayK-
TUBHUI mepiog € mokasHuKu Bim +16,4 mo
+19,8 °C. Taxo:x migTBepIKEeHO CYTTEBUU
BILIMB O0OpaHMWX IIapaMeTPiB Ha BEJIMUUHY BPO-
JKaio HOoCJimaKyBaHuX copTiB (Tabua. 7).

Tabauus 7

YporkalHicTb COPTiB NWeHMLi 03MMOro TUMY PO3BUTKY
3anexHo Bip cTPoKy ciB6u, T/ra (cepepHe 3a 2019-2021 pp.)

Copt ‘MopgonsHka" | ‘ABpopa MUP" | ‘MIN ®opTyHa' | ‘MIN Jlaga’ |’MIN HOBineiiHa’| ‘MIMN Nlakomka
CTpok cisbu I I I I I I I I I I I I
X 53 5,0 9,2 96 | 105 | 10,7 | 93 89 | 101 | 103 | 93 9,5
min 4,5 4,2 79 83 9,0 9,2 8,4 8,0 9,0 9,2 84 8,6
max 6,1 58 | 105 | 109 | 11,1 | 114 | 102 | 98 | 109 | 11,1 | 10,1 | 10,6
HaiiBumii Bpoxxai chopmyBanu copru ‘MIII
BucHoBK#M

dopryna’ ra ‘MIII IOBinetina’ (mmreHuIra M’ aKa
031Ma) 3a Apyroro cTpoky cisom — 10,7 i 10,3 T/ra
BigmoBigHo. CepeHi 3HAUEHHSA BPOYKAMHOCTI 3a
2019-2021 pp. 3abe3nmeunau OPAMUNA 3B’SIB0K
MidK DOCIHiI)KeHNMHU IIOKA3HUKAaMU IITPOIYKTUB-
HOCTI IeHTPAJIbHOTO KOJIOca IIIeHUIl M’ IKOI Ta
TBEPAOL 03MMOT'0 THUITY PO3BUTKY.

ISSN 2513-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2024, VoL. 20, No 2

Or:xe, BUIiJIeHO I[iHHi, IPUIATHI AJA BUPO-
miyBaHHa B IlenTpanbuomy Jlicocteny Yxkpai-
HY BHUCOKOAQIAIITHUBHI COPTH IIIIIEHUIII 03MMOI0
TUNY PO3BUTKY, AKi B cepedHbOMY IlepeBaska-
JW CTaHAapT 3a NOKasHMKaMu (GOopMYyBaHHA
npoayKkTuBHOCTI mporsarom 2019-2020 pp. Ta
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oysu oguoro 3 HUM piBHA y 2021 porri.

HocaimxyBana o3Haka JOBKUHU IeHTPaJb-
HOTO KOJIOCa XapaKTepmsyBajacsid 3HAUYHOIO
MiHJIUBiCTIO, HOpPiBHIOIOUM 3i cTaHgapToM. Y
2019 p. ii mokasHUKY micaa coi KyJIbTYyPHOI IK
IIoIIepeJHUKA Ta 3a MePIIoro CTPOKY ciBOu cTa-
HoBuau 6,29 (min), 7,32 ta 9,87 cm (max) y
copriB ‘MIII Jlakomka’, ‘ABpopa MupoHis-
copka’ Ta ‘MIII Popryna’ BimmoBiguo; y 2020-
My — 7,74 (min) i 10,40 cm (max) y ‘MIII IOBi-
aewtaa’ ta ‘MIII Jlaga’; y 2021 p. — 8,27 (min)
i 10,80 cm (max) y ‘MIII IOBineitna’ Ta ‘MIII
Jlaga’ BigmoBigHO.

MaxkcumaabHY KiJIBKICTh 3epeH i3 IeHTpab-
HOorOo Kosoca y 2020 p. chopmyBanm coptu
‘MIII ®Popryna’ Tra ‘MIII Jlaga’ 3a 060x cTpo-
KiB ciBOu (Bim 61 mo 71 mir. BigmoBimmHO); y
2021 p. — ‘ABpopa MuponiBcbka’ 3a Ipyroro
cTpokry ciBou (61 1IT.).

3a 03HAKOI0 MacH 3ePeH i3 IeHTPAJIBHOTO KO-
Jioca IIicJis col KyJbTYPHOI K IomepegHUKA Ta
3a 000X CTPOKiB ciBOm Bumineno copt ‘MIII
®opryna’ (2,97 Ta 2,98 r Bignmosizmo). Cepes-
Hs MaKCcuUMaJbHA Maca 3epeH i3 MeHTPaJbHOTO
KO0JIOCa B COPTiB IIIIEeHUI[I 0BUMOI MaJia YiTKUM
(GeHOTUIIOBUI IIPOAB NPOTATOM POKiB HOCJTi-
IKeHb, TOMY OyJja 3pYyYHOI0 Ta BaKJIUBOIO
03HaKOI0 BPOKalHOCTI.

HaiiBunti Bposkai chopmyBasnu coptu ‘MIII
dopryna’ ta ‘MIII IOBineiina’ (mmmeHuI A
M’sIKa 031MMa) 3a APYroro CTPoKy cisbm — 10,7
i10,3 t/ra BigmoBimmo. CepenHi 3HaUeHHA BPO-
skaitHocTi 3a 2019-2021 pp. 3abesmevniu mpH-
MUl 3B’SI30K MiK JOCHiIKeHUMU HOKa3HUKA-
MU IIPOAYKTHBHOCTI IIEHTPAJBLHOTO KoJioca
IIIIIeHUII M’ IKOI Ta TBepPA0i 03MMOr0 TUITY PO3-
BUTKY.
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Purpose. To determine the elements of productivity of
new winter wheat varieties of the Myronivka breeding in
the conditions of the central Ukrainian Forest-Steppe, de-
pending on the predecessors and sowing dates. Methods.
The research was conducted in 2019-2021 in a four-factor
experiment on the fields of the V. M. Remeslo Myronivka In-
stitute of Wheat of NAAS (MIW), located in the central part
of the Ukrainian Forest-Steppe. The subject of the research
was the processes of productivity formation of soft winter
wheat; five new varieties of Myronivka breeding (‘MIP For-
tuna’, ‘MIP Lada’, ‘MIP Yuvileina’, ‘Avrora Myronivska’, ‘MIP
Lakomka”) were compared with the standard (‘Podolianka’).
The trials were designed according to two predecessors —
the common sunflower and soybean; sowing was carried
out on 25 September and 5 October with a deviation of 1-3
days. Results. According to the results of the research, the
optimal growth and development of the plants of the soft
winter wheat varieties in the corresponding phenological
phases, as well as the formation of the ear during the gro-

ISSN 2513-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2024, VoL. 20, No 2

wing season were ensured. The best vegetation period was
in 2019, when the length of the central ear was more than
10.00 cm. Taking into account the influence of the sowing
date after predecessors such as the common sunflower and
soybean, the varieties ‘MIP Lada” and ‘MIW Fortuna’ proved
to be stable in terms of central spike length, providing high
plant productivity. An important element of the latter is the
number of grains in the spike, which was highest in ‘Avrora
Myronivska” (61 pcs) in 2021 at the second sowing date.
Grain weight values from the central ear also depended on
variety, sowing date and predecessor. A direct correlation
between the studied productivity indicators and yield was
found. Conclusions. Following an analysis of the indicators
of productivity formation, three valuable winter wheat varie-
ties were identified as being suitable for cultivation in the
Central Forest-Steppe of Ukraine. These are ‘MIP Fortuna’,
‘MIW Lada’ and ‘MIW Lakomka'.

Keywords: winter wheat; variety; productivity; genotype;
predecessor; sowing time.
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Bnaus pisHux Buaie i o3 poopus

Ha popMyBaHHA CTPYKTYPU BPOXKalo

nweHuyi m'akoi o3umoi copty ‘KBC Emin’ i ninii
l. M. Tocnopapenko, B. B. Jllo6uy’, T. B. CinidoHos

Mpino’

YmaHcbkul HayioHanbHul yHigepcumem cadisHuymaa, sya. Incmumymcebka, 1, M. Ymans, Yepracska 061., 20301, Ykpaina,
‘e-mail: LyubichV@gmail.com

Merta. [ocnigntn hopMyBaHHA CTPYKTYPU BPOXAK0 Pi3HOCTUIIMX COPTIB MWEHULi M'AKOT 03MMOT 3a BHECEHHH
pi3HUX BUAIB i f03 foOpuB. MeToau. [locnigxeHHs 3 GOpMyBaHHA CTPYKTYpW BPOXKato NiWeHULi M'AKoi o3umoi
3aN1eXHO Bifl cOpTy Ta ynobpeHHs nposoaunu Bnpofosk 20202022 pp. B YMaHCbKOMY HallioHaNbHOMY yHiBep-
cuTeTi capisHuyTea. Pesynbratu. Copt nweHuui m'skoi o3umoi ‘KBC Emin’ dopmyBaB MaKcMManbHy KinbKicTb
cteben y dasi BBCH 30 B yci poku gocnimxeHb — 693-948 wT./m? 3anexHo Big BapiaHTa gocnigy. ®asa BBCH 50y
2020 p. xapaKTepu3yBanacs 3MeHWeHHAM YncenbHocTi cteben 1o 533-639 wr./m? (abo B 1,5-1,6 pasa, K nopis-
HATu 3 BBCH 30), BBCH 93 — 36inbweHHAM Bif 513 (y KOHTPONbHOMY BapiaHTi, 6€3 fo6puB) go 584-616 wr./m? (3i
BHECEHHAM 75-150 Kr/ra A. p. a30THUX B06puB). Y KOHTPOJbHOMY BapiaHTi cepefHs (3a TpU POKM JOCHiIKEHD)
Maca 3epeH 3 oaHoro Konoca copty ‘KBC Emin’ ctaHoBuna 1,29 r. 3a BUKOpUCTaHHA 75 Kr/ra Ai. p. a30THUX 06puB
36inbwysanaca go 1,39 r; N75P30K40 0o 1,47 r, a6o Ha 14% NpoTW KOHTPONIO; NOABIHOT 031 NOBHOIO MiHe-
panbHoro no6puBa — Ao piBHA BaplaHTa 3 N75P30K4O, N150 no 1,37 r, abo Ha 6% npoTu KOHTpOIIO. Moka3HKMK macu
3epHa 3 0jJHOTO Kosloca nweHuyi M'akoi 03umoi niHii ‘[piHo” B cepeHbOMY BNPOAOBK AOCNILKEHb 3MiHIOBABCH
Bin 1,62 no 1,83 r Ta 6yB focTOBipHO BULLMM, HiX Yy copTy ‘KBC Emin’. BucHOBKM. Bif a3oTHoro cknagHuka nobpus
MAKCUMaNbHO 3aNeXUTb KiNbKiCTb NPOAYKTUBHMX cTeben. Tak, AKILO B KOHTPOAbHOMY BapiaHTi y copty ‘KBC Emin’
ix 6yno 420-513 wT./M?, TO 3aBAAKU BHECEHHIO leopeoKso yncenbHicTb BAanocs 36inbwWnTM 10 562-624 wWt./M2.
KinbkicTb npoaykTuBHUX cTeben ninii ‘MpiHo’ 3miHoBanacs eig 209-432 no 277-613 wr./m? BignoBigHo. Takox
Us ninis Big3Hayunacs euwmmm, Hixk y copty ‘KBC Emin’, nokasHMKamMn Macu Ta KifibKOCTi 3epeH 3 0AHOr0 KoJoca.

BuKkopucTaHHA a30THMX cucTeM ynobpeHHs ans pocnud copTy ‘KBC Emin’ cnpuano dopmyBaHHIO Macu 3epHa B

ofHoMy Konoci Ha pieHi 1,37-1,39 r 3a KinbKkocTi 3epeH 35,7-36,1 wr.
Knrouosi cnosa: copm; npoOykmusHicmb; N0200HT yMOBU; cucmema YyOObpeHHS.

Bctyn

IImrenuna M’aKa — OCHOBHA ClIBCBHKOI'OCIIO-
JapchbKa KyJIbTypa B Oaratbox KpaiHax CBITY,
a TakKoK TOJIOBHA 3epHoBa cupoBmHa [Ipaso-
oepesxroro Jlicocrerry. Came ToMy Ha CTBOpEHHST
COPUATINBUX YMOB JJI OfepsKaHHA 11 BUCOKUX
BpOsKAiB Mae OyTH CHPSAMOBAHO CHCTEMY arpo-
TeXHIYHMX 3aXO0[iB. 3acTOCyBaHHS H0OPHUB, 3a-
BOAKM SKOMY JOCATAIOTH 3HAYHOIO 301JIBIIEHHS
IIPOIYKTUBHOCTI BKA3aHOI KYJIbTYPH, — OIUH 3
OCHOBHMX CKJIAJHHMKIB TEXHOJIOI BHPOIILyBaH-
HsI, T[0 HEPO3PUBHO IIOB SA3aHUM 13 IPOIlecoM 1H-
Tercudikarii BUpoOHUIITBA 3epHa [1-3].

Bposkaitaicts 3epHa 0OesrocepeqHBO 3aJie-
SKUTh BIJI PISHUX €JIeMEeHTIB Ii CTPYKTYPH: Bifg
KLJIBKOCTI TPOAYKTHBHUX creben — ma 50%,
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YHMCeJILHOCT1 3epeH B 0JJHOMY KoJjoci — Ha 25%,
macu 1000 3epen — Ha 25% [4, 5]. Jlocmimxentsa
3 (opMyBaHHS CTPYKTYpPH BpPOKAIO [TaIyTh
3MOT'y ITLJIECIIPSIMOBAHO BILIMBATHU HA IIPOIYK-
TUBHICTh POCJIMH Yepe3 BCTAHOBJIEHHSI HOPMHU
BHUCIBY y IIPOIleCi 3aCTOCYBAHHS PI3HUX BHUIIB
,I[O6pI/IB Buaciinor 1poro HU3BKY IIPOIYKTHB-
HICTBH KO0JI0CA MOKHA OyIe KOMIICHCYBaTH 30171b-
MIeHHAM K1JIBKOCTI POCJIMH 1 HABIAKH.
3acrocyBaHHA T00PUB IIIBUIILYE BPOKAL-
HICTh Ta 3MIHIOE eJIEMEeHTH IIPOIyKTUBHOCTI POC-
muH [6]. Tak, y mpoliecli BHpPOIILYBAHHS COPTY
‘Kosbuyra’ saBnsaxu BrecenHio N, P, BIAJIOCS
30UIBIIUTH KIJIBKICT 3€PEH 3 OHOr0 K0JIOCA BII
24,9 mo 27,0 mrr., a ixuo macy — Bix 0,88 mo 1,00 r
[7]. IomimmieHo BKas3aHi MOKA3HUKH 34 TAKOI
CUCTEMH YI00peHb 1 B COPTY ‘3aMOKHICTH — Bl
27,5 mo 29,5 mrr. 1 Bixg 1,02 mo 1,15 r BIAIIOBIIHO.
Buxopucrammsa NQOPGOK s Y JocmimkeHHl [8]
CIIPUSJIO 301TBINIEHHI0O BCIX €JIEMEHTIB CTPYK-
TYPH BPOKAI0. 30KpeMa, KIITBKOCT] IPOIYKTHUB-
Hux crebdes — Bix 418 (koHTPOIB) M0 530 11rT./M2;
Macy 3epHa B omgHOMy KoJsocl — Bim 0,99 mo
1,68 r. ITomibuy TeHaeHIN©0 (3MIHY YHMCEeIbHOCTI
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MIPOAYKTUBHUX cTe0eJI 3a IOINIITeHUX YMOB BU-
porryBauHs Big 838 mo 932 mrr./m2, 3epeH — Bif
30,0 mo 34,0 mrr.) orrmcawo # 'y myostikarii [9].

Agtopu [10] 3a3Ha4Yai0Th, IO BILJIUB a30THUX
00puB HA POPMYBAHHS €JIEMEHTIB IIPOTYKTHB-
HOCT1 POCJIMH 1 CTPYKTYPH BPOKAI0 € HEOITHO3-
HAYHUM Ta PISHUTHCS 3AJI€KHO Bl COPTOBUX
ocobsuBocteit. Tak, KIIBKICTD IIPOAYKTUBHHUX
cTebesl y HU3BKOBPOKAWHUX COPTIB 30L/IBIILY-
Bamaca Bim 512 (N, ) 110 609 mr./M* (N, ), ¥
BHCOKOBpOKaiHMX — Bim 530 mo 606 mrr./m2.
Boznro4ac Maca 3epHa 3 0ZHOTO KOJIOCA B HUBBKO-
BPOKAMHUX COPTIB Mailike He 3MIiHOBaJIacs 1
craroBuia 0,77 r, a y BUCOKOBPORAUHUX 3POC-
rasa awuire Big 1,41 go 1,42 r (y MEHII CIIPHAT-
JIMBOMY 34 TIOTOJTHUMU YMOBAMU POITl 3HUKYBA-
nacs Big 1,64 mo 1,33 1).

Mema OocnidxceHdb — BUBYUTH (POPMYBAHHS
CTPYKTYPHU BPOKAI0 PISHOCTUIJIUX COPTIB IIIIIE-
HUITl M SIKOI 03MMOi 3a BUKOPUCTAHHS PI3HUX
BHIB 1 103 JOOpHB.

Matepianu Ta MeTOoAMKa ROCNIAKEHD

ExcrnepumenTanbHl TOCTIIMKEHHS ITPOBOIM-
au BopomoBxk 2020-2022 pp. B ymoBax IlIpa-
BoOepeskHoro Jlicocreny Ykpainu y crarrioHap-
HOMY mociial kadempu arpoximii Ta IpyHTO3-
HABCTBa 3 reorpadiyHUMH KOOpAWHATAMHU 34
I'puugsiuem 48° 46' miBHiuwoi mrmporw Ta 30° 14
cxXimmol moBroTH, 3axaameHomy 2011 pory Ha I0-
caimaoMy o Ymancsroro HYC. I'pyaT — wop-
HO3€M OITA30JICHUH (BaKKOCYTJIMHKOBHI CKJIA]I
Ha Jiecl), BMICT a30Ty JIETKOT1IPOII30BAHUX CITO-
JIYK HU3BKUM, PyXOMHUX CHOJIYK docdopy # Ka-
JIifo — MABHUINEHUH, Tymycy — 3,4%, pH, — 5,8.

Kinpricrs ommazie y 2020 p. cramoBmiia 479 M,
mo Ha 25% MeHIe 3a cepemHiil 0araTopIUHMI
noka3Huk, y 2021-my — 655,7, a y 2022 p. —
452,0 mm. Temmepatypa moBiTpsa y 2021 p. Oysia
BUIIIOI0, HI3K ycepeHeHa baraTtopiuHa. Bopomgosik
BereTrarriitaoro mepioay 2020 pory BHIIAJIO JIUIIIE
187,56 MM armocdepnoi Bosiorm; 2021-To — B
1,5 pasa Ouabire, abo 281,7 mm; 2022 pory —
280,3 Mm. 3mificHuBINM CIBOY IIIIIEHMIN M SKOI
o3umoi y 2019 p., cxogu orpumasm 20 cidyHsS
2020 poxry. ¥ dasi BBCH 10 pocsimtu sumyBasm
y 2020 p., a 8 BBCH 20 — y 2022 p., xosu ckJja-
JIMCS HAWCIIPUATIIMBIIII IIOTOSHI YMOBH IJIst DOP-
MYBaHHS €JIEMEHTIB CTPYKTYPH BPOIKAIO.

ExcrepumenTt mpoBommim B 4-IIUJIBHIN CIBO-
3MiHl (OITEHUIT 03UMa, KYKypy[a3a, SIMiHb
sipuii, cos). [loBTopeHHs mociigy Tpupasose.
ILoma obsmikoBol muaankn — 25 M2, ¥V BapiaHTi
BupobHHIYoro kouTpoa (N, P, K. ) mo3y moo-
PUB PO3PAXOBYBAJHM 3a TOCIOJAPCHKUM BUHE-
CEeHHSIM OCHOBHUX €JIEMEHTIB JKUBJIEHHS KYJIb-
TypamMu ciBoaminu. CxeMmy OCTITY CKJIagaiu
Tak, 1100 3a Pe3yJIbTaTaMU IPOBEIEeHMX OCJIi-
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IJKeHb MOXKHA OyJI0 BHU3HAYMTH HJOIILIBHICTD
SHIJKEHHS 03 OKpPeMHX BHIIB MIHEPAJILHUX
IOOPHUB 1 BCTAHOBUTH ONTHMAJIbHE IX IIOEIHAH-
Hs SIK Y CIBO3MIHI, TaK 1 ITIiJ OKpeMi KYJIBTYPH.

Cxema 3aCTOCYBAHHS JTOOPUB Y ITOJIBOBI# CI1BO3-
MIHI IIiJT IITeHUII0 MaKy o3umy [miHia ‘TIpiao’
(pamabocturyia), copr ‘KBC Ewmix (cepemwpno-
cruriuit)] mepembauasia BaplanT 0e3 IXHBOTO
BHeceHHsI, ocopHO-KaNTHY, a30THO-KaJNHHY,
a30THO-(POocOPHY CHCTEMU Ta HEIOBHE IIOBEp-
HeHHs (ocOpHUX 1 KATIHHUX JOOPUB Y CKJIA-
7Tl TIOBHOTO MiHepaJsbHoro moopusa. HeroBapmy
YACTHHY BPOKAI0 3AJIHIIAIN HA II0JIL.

Jliia BusHaAUYeHHS HpO,I[yRTI/IBHOCTl 3aJIEKHO
BIJI yIOOpEeHHS BHKOPHCTAJIM HOBl B CLIBCHKO-
roCIoJgapChbKOMY BHPOOHHUIITBI  KYyJIBTHBAPH.
A came: copt ‘KBC Emix’ (opurimarop — KWS
SAAT SE & Co. KGaA), miniwo ‘Ilpino’ (opuriua-
TOp — YMAHCHKMI HAIIOHAJILHUN YHIBEPCUTET
CaJIBHUIITBA).

Arporexnosorisa HI_LIeHI/IL[i M’ SIKOI 03AMOI 1epe-
OauaJia JIyILIeHHs CTepHl col y ABa CJLIM ITCJI 1l
36I/IpaHH$I ®occopHl TA KasliHI JOOPHMBA BHO-
CUJTH TIiJT 3510J1eBUi 00POOITOK IPYHTY, a30THI — B
mmrrBienHsa y II-111 nekamax ciumsa. CisOy mpo-
Boguin B II-III mexanax sxosTusa. Ilig vac dasu
BHUXO/Ty POCJIH Y TPYOKY 3aCTOCOBYBAJIN T'epOIITHT
13 (pyrrimmmom. Bposkail 30mpasmi mOgUISSHKOBO
apsavuM KomoarayBauHaM y 11 nexami marmss.

CTpykTypy BpOMKAIO MIMEHUINl M SAKOI O03U-
MOl BHU3HAYAJIX BIAIIOBIAHO OO0 MeTomukw [11].
CratucruyHy 00OpOOKY JaHMX 3OIMCHIOBAJIHN 34
JIOIIOMOI'00 JYCIIEPCIHOr0 aHAaJIi3y.

Pe3ynbTatu gocnigxeHpb

Berawmosieno, 1o copT mITeHMIN M KOl 03H-
moi ‘KBC Emisr’ dpopmyBas MaKCAMAaJIbHY K1J1b-
kicTh cTebes y dpasi BBCH 30 B yci POKH nocm-
IsxeHb — 693—948 mrr./m? 3aseskHO Big BaplaH-
Ta nociiay (tabsa. 1). ®asa BBCH 50 y 2020 p.
XapaxkTepuayBaJiacs 3HUKEHHSIM ITbOTO IT0Ka3-
Huka g0 533—639 mr./m? (abo B 1,5-1,6 pasa,
sk nopisusaTu 3 BBCH 30); BBCH 93 — migsu-
meHHaM Big 513 (KOHTpoJbHHM BaplaHT, 0e3
moopuB) 10 584—616 mrr./m?, abo Ha 14—20% (31
BHeceHHAM 75—150 kr/ra 1. p. a30THUX JOOPUB).
3acrocysamna N, P, K, 36inrbnorysano  um-
CeJIbHICTh IIPOAYKTUBHUX credes 1o 588 1rr./m?,
abo Ha 15% mpPOTH KOHTPOJII0; BHECEHHS ITOBHO-
ro MiHepaJbHOTO J00puBa — 110 624 mrr./M2, abo
Ha 22%. OpepsxkaHi 3HAYeHHs y BapiaHTax 3
A30THO-KaJIIMHOI0, a30THO-(OoChOpHOI CcHCTe-
MaMU Ta 3a HeIIOBHOI'0 IOBEPHEHHs pocopHUX
1 KaJlMHUX OOOpMB Maiske He BIIPI3HAJINCS
BiJT pe3yJsbTaTiB, OTPUMAHUX IMICJISI BHECEHHS
N150P60K I_[e CBi,Z[‘II/ITB PO CHUJIBHIIILY pPeak-
M0 IIIIIeHUITl M KO 03MMOI HA BUKOPUCTAHHS
a30THUX JT00pUB, K MOPIBHATH 3 docdopHUMU
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Ta KAJIAHUMU. 3aBOAKH IIOJIIIIIIIEHHI0 YMOB Mi-
HepaJIbHOTO JKUBJIEHHS OLIBIIICTD cTebes 0yiu
mponykTuBHUMEU (13 3€pHOM), a KUIBKICTH He-
MIPOOYKTUBHUX 3MeHIyBajgacsa Bim 19 mo 13—
18 1rT./M? 3aJI€3KHO Bl CHCTEME YIO00OpEHHS.

V¥V 2021-2022 pp. chopmMoBaHO MeHIIE, HIMK Y
2020-my, mpoaykTuBHHUX cTebes. UwucesabHICTh
HETIPOAYKTUBHUX 3HILKYyBagaca y 2021 p.
Ta 30LIbIMyBasack Bim 46 mo 51-60 mr./m2? y
2022 porri.

Tabauys 1
Bnnue yao6peHHA Ha rycToTy nuweHuui M'aKoi o3umoi
coprty ‘KBC Emin’, wr./m?

®asa pocTy Ta po3BUTKY POC/MH
BapiaHT gocnigy BBCH 30| BBCH 50 . B‘BC;I 9‘3 ;
2020 p.
be3 pobpus (koHTponb)| 845 533 [532|513] 19
N5 901 602 | 601|584 | 17
Niso 942 633 |631|616| 15
PeoKso 861 534 |533|515| 18
N150Ks0 944 638 | 637|622 | 15
N150Pso 949 641 | 639|624 | 15
N;5P50Kao 906 605 | 604|588 | 16
N150Ps0Kzo 951 639 | 637|624 | 13
150P30K40 948 640 |639|625| 14
N150PsoKs0 947 639 | 638|624 | 14
N1s50P30Kso 948 637 | 636|623 | 13
2021 p.
be3 pobpus (koHTponb)| 693 464 | 462449 13
Nss 751 533 | 531|520 11
Nis0 790 571 |568|558| 10
PsoKso 710 467 | 464 | 450 | 14
N150Kgo 792 569 |568|558| 10
N150Pso 798 568 | 567|557 | 10
N5P30Kso 756 537 535|524 | 11
N150Ps0Kzo 799 573 |571]562| 9
150P30K40 794 570 |568 559 | 9
N150PsoKiso 795 570 | 567 |558| 9
N150P30Kso 794 565 | 563|554 | 9
2022 p.
be3 pobpus (koHTponb)| 766 468 [ 466420 46
N5 825 520 |518 | 467 | 51
Niso 858 638 | 637|580 | 57
PsoKso 766 497 | 494 | 446 | 48
N150Kso 860 645 | 643|585 | 58
N150Ps0 863 645 | 644|586 | 58
N5P30Kso 830 547 | 545|493 | 52
150P 60Ks0 865 654 | 653|593 | 60
150 30K40 867 646 | 645|586 | 59
N150Ps0Kao 866 646 | 644 |585| 59
N150P30Kso 865 646 | 645|586 | 59

MpumiTtka. 1 — 3aranbHa KinbKicTb cTeben; 2 — KifbKicTb npo-
AYKTUBHUX cTeben; 3 — KinbKicTb HeNPOAYKTUBHUX cTeben.

I'ycrora creben mmmeHuiri MsSKOI  03MMOI
muii ‘Ilpino’ y dasi BBCH 30 36iabmrysa-
naca Big 457 (0e3 mobpmB) mo 671 mmur./m?,
abo ma 47% (moBHe MiHepaJgbHe J00PHUBO)
(rabis. 2); y BBCH 50 — 3menmryBaJsiacsa 10
252-311 mrr./m2, abo B 1,8-2,2 pasa mporu
BBCH 30. Cxol TeHmeHIlI BHACIIOOK 3aCTO-
CyBaHHS PI3HUX BU/IB 1 103 JOOPUB CIIOCTEPi-
raJu # quia copry ‘KBC Emiur’.
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Kinbricts mpoaykruBHux cTedes sriwil Tlpiao’
y dasi BBCH 93 cranosuna 238 mrr./mM? (KOHT-
posb). Ilicia BHeCeHHs ITOBHOTO MIHEPAJIBHOTO
mobpuBa BoHa 3pocrasia mo 301 mrr./m?, abo Ha
26%. BogHouac 4mcesIbHICTh HEIIPOAYKTUBHUX
crebest ameHImyBasacs 3 13 mo 9 mrr./m2.

¥V 2021 p. saBgaxu suxopucranaio N P K
KUIBKICTh NPONYKTHBHHX CTe0eJI BIajocs
36urpmmTu Big 209 (6e3 mobpus) mo 277 rr./m?;
y 2022 p. — Bix 432 o 613 mrr./m?. YucenbHicTh
HeITPOAYyKTUBHUX CTe0esI 3a TAKUX YMOB 3MIHIO-
Basack 3 7 1o 9 mrr./m? (2021 p.) 13 59 mo 33 mrrr./m?
(2022 p.)

Baramom, docdopHi Ta KaiiHl 100puBa 0e3
a30THUX He BIUIMBAJMU Ha KIJBKICTH cTebesa y
copry ‘KBC Ewmix’ ta mimii ‘Tlpino’ BmpomoB:k
POKIB JOCIIIKEHb.

Tabauys 2
Bnnue yao6peHHA Ha rycToTy nuweHuli M'aKoi o3umoi
Ninii ‘NMpino’, wr./m?

®a3a pocty Ta pO3BUTKY POCAUH
BapiaHT pocnipy BBCH 30| BBCH 50 : B‘BC;I 9‘3 5
2020 p.
be3 nobpus (koHTponb) | 457 252 [2511]238] 13
N5 613 286 | 284|272 | 12
Nso 667 297 | 295|285 10
PsoKso 464 250 | 249|236 13
N150Kso 665 306 |305|295| 10
N150Pso 667 308 | 306|296 | 10
N75P30K40 630 286 | 285|273 | 12
N150PsoKso 671 311 310|301 9
N1s50P30K0 668 310 |309 299 10
N150PsoK4o 672 308 | 307|297 | 10
N1s50P30Ks0 669 306 | 305|295 10
2021 p.
be3 gobpus (koHTponb) | 373 219 218209 9
N5 531 252 | 251|243 8
Niso 584 273 | 271|264 | 7
PeoKso 380 219 218 (209| 9
N150Kso 581 275 | 2741267 | 7
150 60 584 276 | 274|267 | 7
N5P30Ks0 545 264 | 263 |255| 8
N150Ps0Kso 587 286 | 284|277 | 7
N150P30Kis0 584 278 | 277 |270| 7
N150PsoK4o 591 279 | 277 |270| 7
150P30Ks0 584 280 279 |272| 7
2022 p.
be3 nobpus (koHTponsb) | 871 495 [491[432] 59
Nys 1016 594 | 591|545 | 46
N1so 1056 | 614 |611|578| 33
PeoKso 878 501 | 498|439 59
150K80 1062 627 | 623|590 33
N150Peo 1065 627 | 624|591 | 33
N75P30Ks0 1021 607 | 604|558 | 46
N150Ps0Kso 1071 647 | 646|613 | 33
N150P30K40 1069 647 | 645|612 | 33
150P60K40 1070 647 | 646|613 | 33
N150P30Ks0 1068 647 | 645|612 | 33

Mpumitka. 1 — 3aranbHa KinbKicTb cTeGen; 2 — KinbKicTb
NPOAYKTUBHMX cTebeN; 3 — KiNbKiCTb HENPOAYKTUBHUX CTeben.

I'ycrora crebesr mimeHumirnl M'sIKOI 03MMOI 3Mi-
HIOBAJIACS 3AJIEKHO Bl HOrogHuX yMoB. Tak,
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202012021 pp. Oy/I¢ HECIIPUATIIUBUMU IS KY-
IIIHHSA, a TOMY KUIbKiCTh pocauH Jiuii ‘[IpiHo’,
110 BYKMIN, craHoBmiIa 2351 181 mrr./m? Bigmo-
BimHO. ¥ 2022 p. — 332 1rr./m?. [lokasauku; copty
‘KBC Eminx’ manu sgagenHa 326 (2020 p.), 264
(2021 p.) ta 330 mr./m2 (2022 p.). Bigmosigzo
muig ‘Tlpirmo’ y 2020 ta 2021 pp. cdhopmyBaaa
MeHIIle TpOoayKTuBHUX cTebesi, HixK copT ‘KBC
Emir’. Kpim Toro, y 2022 p., TOpiBHIOOYH 3 IBO-
Ma IIoIepeIHIMH, 3POCia YUCEIBHICTH HeIpo-
IYKTUBHUX cTebeJI.

ObunBa wynabTUBapu cOPMYyBaJId MAaKCHU-
MaJgbHy KUIBbKiCTh crebenr y dasi BBCH 30
2022 pory. Bommouac minmia ‘Tlpino’ mepesaska-
na 3a norkasHukamu copr ‘KBC Ewmix’. Bmie
yucso onagie y dasax BBCH 40-50 cmpusiio
BIJKUBAHHIO OLTBINTOI KIJIBKOCTI ITPOAYKTUBHUX
crebeJ.

Buennmu moeememo [12, 13], mo peaxisa
MIITEHUIT 03MMOl Ha a30THI JOOPHBA JIIIIIA, HikK
Ha docdopHl Ta rasmiHi. [leprouyeproso BoHa
IIPOSIBJISIETHCS Y 301JIBINIEHH] KLIBKOCT1 cTebest
[14]. IIpore, aKIIO cepen HUX 3POCTAE UHCEJID-
HICTh IIPOAYKTHUBHUX, II€ II0-PI3HOMY 3MIHIOE
mapamMeTpu IIPOAyKTHBHOCTI KOJI0CA.

Cepenust (3a TpM POKHM HOCHTIIMKEHB) MAaca
3epHa 3 oxHoro kKosoca copry ‘KBC Ewmir’ y
KOHTPOJILHOMY BapiaHTl craHoBmiaa 1,29 r. 3a
BUKOPHCTAHHA 75 Kr/ra m. p. a3oTHHUX HOOPHB
aourbmryBasiaca go 1,39 r, abo ma 8% (rabi.
3); N..P, K,/ — mo 1,47 r, abo Ha 14%; moBHoO-
ro MiHEepPaJILHOTO JI00puBa — J0 PiBHS BapiaHTa
3 NP, K ; N._ —mo 1,37 r, abo nHa 6% mnporu
rouTposo. Ha docdopro-ramiitnomy doni 11eit
MOKAa3HUK IIIABHUINyBaBcd mo 1,38 r, abo Ha 7%.
BHaveHHd y BaplaHTax 13 HEIIOBHUM ITOBEPHEH-
HAM (pocopHUX 1 KaTIAHUX JOOPUB TOPIBHIO-
BAJIM pe3yJIbTaTaM, OJEep:KaHUM 34 BHECEHHS
IIOBHOTO MiHEpPaJILHOTO JT00pUBa.

Maca 3epra 3 ommoro kosoca copty ‘KBC
Emir’ y 2020 1 2021 pp. 30imbInyBasiacsa 3a
BCIX cucTeM ymoopenus; y 2022 p. — 3a cucrem
13 3acTOCYBAaHHAM 75 Kr/ra O. p. a30THUX H00-
puB. BriMm BuUKOpHCTAHHS MaKCUMAJILHOI J03U
OCTaHHIX, HABIIAKN, 3MEHIIIYBAJIO JOC/IIIKYBA-
HUU IOKa3HUK.

Cepen nBox kysapTuBapiB JriHig ‘[IpiHo Bifg-
pi3HsJIaCS JOCTOBIPHO OLIBIIIO MAacoi0 3epHa 3
OJTHOTO KOJioca. 3HAYeHHS IHOTO ITOKA3HUKA B
CepeIHbOMY 3a POKHU JOCTIIIKeHb BapPIIOBAJIUCS
B Mexkax 1,62—1,83 r, He 3pOCTAJIH IIICJISI BHKO-
pucranHsa a3orHux cucreM (1,62—1,65 r mporu
1,68 r y KOHTPOJILHOMY BaplaHTi) Ta CTaBaJIA
BHINUMU 32 TpuBaJoro BHecenHa N, P, K (mo
1,73 r), 3acTocyBaHHSA IIOABIMHOI J031 IIOBHOI'O
MiHepaJbHOro moopusa (mo 1,83 r) Ta doedop-
HO-KaJI#HOI cuctemu (mo 1,77 r, a6o Ha 5% 1po-
TH KOHTPOJIIO).
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Y 2020 p. TeHIeHIIO A0 3MEHIIEHHS MACHU
3epHa B OJHOMY KOJIOCI IOCJIIIKYBAHOL JIiHII
CITOCTEPITAJIH IICJIST 3aCTOCYBAHHS a30THOI CHC-
TeMHu 3 J03yBaHHAM 75 Kr/ra a. p.; y 2021 p. —
00uaBox azoTHux cucrem; y 2022 p. — Bcix cuc-
TeM, 10 MaJIU a30THUM CKJIaTHUK.

JlocToBipHO 3017BINIyBaJia Macy 3epHa B O]I-
"Homy KoJiocl sk copty ‘KBC Emisr, Tax 1 simii
‘IIpino’ docdopHO-KamiiHA crucTeMA.

Tabauys 3
Bnnue yao6peHHA Ha Macy 3epHa B 0JHOMY Konoci
nweHuui m'aKoi 03umoi, r

. . Pik pocnipxeHHs CepepnHe
Bapiaur pocniay (®aK10p A) 5050 12021 | 2022 | 3a pw pokn
Copt ‘KBC Emin’ (dpakTop B)
be3 pobpus (koHTponb) [ 0,92 | 1,31 [ 1,64 1,29
N7s 1,03 | 1,37 | 1,77 1,39
N1so 1,16 | 1,42 | 1,52 1,37
PeoKso 0,98 | 1,49 | 1,66 1,38
N150Ks0 1,26 | 1,46 | 1,52 1,41
N1soPeo 1,27 | 1,53 | 1,52 1,44
7530840 1,14 | 1,50 | 1,76 1,47
N150PsoKso 1,28 | 1,61 | 1,562 1,47
N150P30Ks0 1,27 | 1,58 | 1,53 1,46
N1s5oPsoKso 1,28 | 1,63 | 1,53 1,48
N150P30Ks0 128 | 163|152 1,48
Ninis ‘Npino’ (pakTop B)
be3 nobpus (koHTponsb) | 1,56 | 2,28 | 1,20 1,68
N7s 1,54 | 2,17 | 1,16 1,62
Niso 161|217 | 1,17 1,65
PsoKso 1,64 | 2,43 | 1,23 1,77
N1s50Kso 1,69 | 2,30 | 1,17 1,72
150F 60 1,76 | 2,32 | 1,18 1,75
75P30K 40 1,68 | 2,32 | 1,19 1,73
N150PsoKso 1,87 | 245 | 1,17 1,83
N1soP30K40 1,84 | 2,32 | 1,13 1,76
N150PsoKso 1,87 | 2,45 | 1,16 1,83
150P30K80 187 | 2,39 | 1,15 1,80
A [0,04]0,06 0,03 -
3a thakTopamu B 0,02 | 0,03 | 0,02 -

Cucremu y1o0peHHS TAKOMK IT0-PI3HOMY BILIH-
BaJI HA (POPMYBaAHHS KLIIBKOCTI 3€PeH B OJTHOMY
rostoci copty ‘KBC Emir. Tak, cepenne suayeH-
HA (32 TPU POKHU JIOCTIIKEHD) Y KOHTPOJIBHOMY
BaplauTi craHOBWJIO 34,3 r. 3a BUKOPUCTAHHS
N.. s6inpnryBasocs g0 36,1 r, abo Ha 5%; N, —
1o 35,7 r, abo Ha 4% (Tabs. 4); HOBHOrO MIHE-
paJibHOro mobpmsa — g0 38,3 r, a6o Ha 12%.

¥ 2020 p. Bci cucremu ymoOpeHHST 301/IBIILY-
BaJIM KUIBKICTH 3€pHA B KOJIOCI JOC/IIIZKYBAHO-
ro copry. ¥ 2021 p. DOCTOBIPHO He IIIIBHIILY-
BaJIa IIe¥ IIOKa3HUK N75, ay 2022 p. — Ko:xkHaA
cucTeMa 3 a30THUM CKJIAQJHUKOM Yy 103yBaHHIL
150 xr/ra a. p.

Kinbkicrs 3epHa B KOJIOCI IIIIEHMII M SIKOI
osumoi minii ‘[Ipino’ Oyma ma 2-12% Buioo,
Hisk y copry ‘KBC Ewmix’; sHmkyBasacs 10
36,9 r, abo Ha 5% mpotu KoHTpOIW (38,5 I), Ue-
pe3 3acToCyBaHHS a30THUX CHUCTEM YI00peHH,
aourpmryBasaca go 40,6 r, abo Ha 5%, 3aBOAKU
BHECEHHIO II0BHOI'0 MIHEPAJBHOI'0 I00pHBA Ta
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Oysia ma piBHl 38,2—39,1 T micJIsT BUKOPUCTAHHS
a30THO-KaJIIHHOI Ta a30THO-(POCHOPHOI CHUCTEM.

¥ 2020 p. a30THI crCTeMHU He TIepeBasKaIu Hal
KOHTPOJIEM 34 KLIBKICTIO 3epeH B OJHOMY KOJIO-
ci mocaimkyBaHoi JTiHil. 2021 pory y BapiaHTax
3 ycima CHCTEMAaMH, okpim P, K., N, P, K i
N, P, K,, coocrepiranu sMeHIICHHSA BKa3aHO-
ro rokasuuka. Pesynbratu, ogepskami y 2022 p.
ITiCJIsT BHECEHHS JOOPUB, OyJIM HUKYNUMU, HIK Y
KOHTPOJIL.

Bapiautu 3 HemoBHHM MOBepHeHHSM QoOC-
doprUX 1 KATIHHUX HOOPUB 1 3 IIOBHUM MiHe-
paJIbHUM JOOPUBOM Maiiske He PISHUJIUCST MIK
c000I0 y IIpoIieci BUPOIIYBAHHS 000X KYJIbTHU-
BapiB. PochopHO-KAIMHI CHCTEMHU JOCTOBIPHO
301JTBIITyBaJIN K1JIBKICTH 3epHA B OJTHOMY KOJIOCL
copty ‘KBC Emir’ B ycl poKu J0C/TII3KeHbD, a JIi-
mil TIpiro’ —y 2020 Ta 2021 porax.

Tabauuys 4
Bnnue yao6peHHA Ha KiNbKicTb 3epHa B 04HOMY Konoci
nweHuui M'aKoi 03MMoi, WT.

. . Pik pocnigxenHs | CepefHe 3a
Bapiaur gocnipy (®aK10p A) 155550 72021 | 2022 | 1pw pokn
Copt ‘KBC Emin’ (dbakTtop B)
be3 nobpus (koHTponb) | 24,7 [ 35,3 | 42,8 34,3
Nss 27,2 | 35,4 | 45,7 36,1
Niso 30,5 | 36,8 | 39,7 35,7
PsoKso 26,1 | 38,1 | 42,0 35,4
N150Kso 33,0 37,9 | 39,6 36,8
N150Ps0 33,3 39,6 | 39,7 37,56
75P30K40 30,1 | 38,6 | 45,2 38,0
N150Ps0Kzo 33,4 | 41,9 | 395 38,3
N150P30K40 33,2 | 41,4 39,9 38,2
N150Ps0Ks0 33,4 | 42,1 | 39,8 38,4
N150P30Ks0 33,31 42,0| 39,6 38,3
Jlinis ‘TipiHo” (dakTop B)
be3 pobpus (koHTpons) | 36,7 | 52,0 | 26,9 38,5
Nys 35,8 | 48,9 | 26,0 36,9
Niso 36,6 | 47,5 | 26,5 36,9
PsoKso 38,5 | 54,9 | 26,8 40,1
150Kg0 38,3 | 50,1 | 26,1 38,2
150 60 40,0 | 51,2 | 26,2 39,1
N;5P30Kz0 39,0 | 52,2 | 26,5 39,2
N150Ps0Kso 42,3 1 53,6 | 25,8 40,6
N150P30K40 41,8 | 50,7 | 25,0 39,2
150 60K40 42,4 | 53,5 | 25,6 40,5
150" 30Kg0 42,2 1 51,8 | 253 39,8
Poos A 09 | 1,1 0,08 -
3a (pakTopamm B 0,7 | 08 | 0,06 -

Ha macy Ta KigbpKIiCTh 3epHA B OTHOMY KOJIO-
cl IMIeHuIll M'SKOI 03UMOI BILJIMBAJIMW IIOTOIHI
YMOBH BEreTAIIHOr0 IIeplony Ta (popMyBaHH
IIPOIYKTUBHOIO CTE0JIOCTOI0, SIKHI 3MIHIOBABCS
3aJieskHO Bin ymobpenus. lle Takosk mimTBep-
mxeHo mocaimxeHHaMm [15]. BeramosieHno mysxe
BUCOKHUM 00epHEHUN KOPeJIAIINHUN 3B 930K (I =
—0,83...—0,99) M IIOKA3HMKAMM YHCEJIHLHOCTL
MIPOAYKTUBHUX cTebesl 1 Macu 3epHA B OTHOMY
rosioci. 3oxpema, 2022 poKy 3 MIIBUIEHHSIM
IIEePIIIOro BHACIIOK BHECEHHS a30THHX I00pHB
(mo3yBamusa — 150 kr/ra 1. p.) SHUIKYBABCS JIPY-

ruii. Y gocirimgpkerHi [16] mpoaeMoHCTPOBAHO, IO
30LIBIIIEHHA KIJIBKOCTI IIPOAYKTHBHUX CTE0EJI 10
544 ta 648 mrr./m%3mentye 1o 1,59 r macy 3epHa
B OJHOMY KOJIOCI. A OT IIPOJYKTUBHICTH K0JIOCA,
HaBITAKH, € BUIIOK (32 CIPUATIUBUX ITOTOTHUX
YMOB), SAKIIIO IIPOIYKTUBHUX cT€0EJT MEHIITe.

Hait6inpiry BposkaiHICTh Y CEpeIHBOMY 3a
TPH POKH JOCJTIIKEeHDb OJepsKaH0 3aBIAKU 3a-
CTOCYBaHHIO IIOBHOTO MIHEPAJbHOTO J00pPUBA
(7,76 t/ra nnsa copry ‘KBC Emin’ 1 5,81 t/ra gis
muii ‘Tlpino’), HalMeHIINy — IIICJS BHECEHHS
docdoprux 1 ramitaux moopus (5,43 T/ra misa
copty ‘KBC Emix’ i 4,23 1/ra nnsa minii ‘Tlpiso’)
(Tabu. 5).

Tabauys 5
Bnnue yao6peHHA Ha BPOXKaWHiCTb 3epHa NiweHunLi
m'AKo1 03uMmoi, T/ra

Pik npoBeneHHs Cepente 3a
BapiaHT pocnigy (cdaktop A) AOCNifKeHb Tpmp' oK
2020 ] 2021 [ 2022 | ™"P
Copt ‘KBC Emin’ (chakTtop B)
be3 nobpus (koHTponb) | 4,05 | 4,94 | 6,00 5,00
N7s 5,27 | 6,39 | 7,20 6,29
N1so 6,33 | 7,58 | 7,67 7,19
PsoKso 4,37 | 5,48 | 6,43 5,43
N150Ks0 6,98 | 7,72 | 7,74 7,48
150F 60 705|787 |7,72 7,55
N75P30Ky0 591 | 6,94 | 7,53 6,79
N150Ps0Kso 7,18 | 8,27 | 7,83 7,76
N150P30K40 6,99 | 7,99 | 7,79 7,59
N150Ps0Ks0 7,13 18,21 7,78 7,71
150P30Ks0 7111803776 7,63
Jlinis ‘Mpino’ (dbakTop B)
be3 nobpus (koHTponb) | 3,31 [ 4,23 | 4,50 4,01
Nys 3,72 | 4,74 | 5,48 4,65
Niso 4,09 | 5,07 | 5,87 5,01
PgoKso 3,48 | 4,51 | 4,70 4,23
150K80 4,47 | 5,46 | 6,02 5,32
150F 60 4,69 | 5,63 | 6,08 5,47
N75P30Ks0 4,11 | 5,24 | 5,75 5,03
N150Ps0Kso 509 | 6,11 | 6,22 5,81
N150P30Kso 4,97 | 5,68 | 6,04 5,56
150F 60K40 5,04 | 6,01 | 6,18 5,74
150 30K 80 501 5,81]| 6,12 5,65
005 A ]0,15]0,18 0,20 -
3a hakTopamu B |016|0,17 | 0,19 -

Ax mopiBHATH 3 TOBHUM MiHepaJbHUM J00-
pUBOM, BaplaHTH 3 HEHOBHUM IIOBEPHEHHSIM
docdoprUx 1 KaMIHHUX JOOPUB TOCTOBIPHO He
3HMIKYBAJIM BPOKal, a OT MiCJIT BUKOPUCTAHHS
a30THOI CCTeMU MMOKA3HUKY 3MEHIITyBaJIUCh HA
0,57-0,80 T/ra mpoTH Pe3yJIbTATIB, OOEPKAHUX
3a BHeceHHa N, P, K .

3-moMisK JOCTTKYBAaHUX KYJIBTUBAPIB Cepe/I-
avocturauit copt ‘KBC Emisr xapakrepusysas-
cs JIIIIOI0, HIK paHHBbOcTUTIA JiHIA TIpiHOo’,
BposkaHicTio. HaifiBuimi 1i sHaYeHHS 0gepKaHo
y cupusaTansomy 2022 p., HaiHmxyl —y 2020 p.
HeratuBHuil BILITUB MOTOTHUX YMOB Ha (POPMY-
BaHHA BPOKAiB 3epHa 000X COPTIB 3MEHIIIYBAJIH
3aBJIISKU 3aCTOCYBAHHIO JIOOPUB.
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BucHoBKHU

OTsxe, miciist 3aCTOCYBaHHS a30THUX JT0OPUB
cIrocTepirajau MakKcUMaJsbHe 30JIBITeHH KiJThb-
KOCTl IIPOAYKTHUBHHUX CTe0esI IIIIeHMI[l M SKOi
o3umoi. Tak, AKIO B KOHTPOJBHOMY BapiaH-
i y copry ‘KBC Emix ix Oymo 420-513 mrr./m?,
TO 3aBOAKu BHeceHHio N, P K YHCeJILHICTD
BOAJIOCA MIABUINUTH OO0 562—624 1mr./m2.
Kinbricts mpogykruBHuX crebes siil ‘Tlpino’
aminmoBasaca Blg 209-432 mo 277—613 rr./m?
BIOIIOBiAHO. BHECeHHA IIOBHOr0 MIHEPAJIHLHOI'O
noopuBa (N_ P, K 1N P K ) cropusamo 3011s-
IIEHHIO MacH 3epHa B OQHOMY KoJjocl go 1,46—
1,47 (KBC Emix’) ta 1,73-1,83 r (IIpiuo’), a
KUIbKOCTI 3eper — mo 38,0-38,3 (‘(KBC Ewmir)
ta 39,2-40,6 mr. (‘[Ipino’). MakcumaabHy Bpo-
SKAMHICTD ONEP:KAJIM BHACIIIOK BUKOPHCTAHHS
IIOBHOTO MiHepasbHOro moopusa N P K =~ —
7,76 t/ra y copry ‘KBC Emin’ 1 5,81 1/ra y Ji-
Hii ‘Tlpino’. BogHouac BapiaHTH 3 HEIIOBHUM
moBepHeHHSM (OochOpPHUX 1 KAJTIHHUX JOOPUB
Ta a30THI CUCTEMHU HaWMeEHIIe 3HUKYBAJU II0-
Ka3HUK YPOKAUHOCTI, IK IMOPIBHATH 3 IIOBHUM

MiHEepaJIbHUM JT00PUBOM.
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Purpose. To study the development of the yield structure
of soft winter wheat varieties of different maturity under dif-
ferent types and doses of fertilizer. Methods. Studies on the
development of the yield structure of soft winter wheat as a
function of variety and fertilizer were carried out at the Uman
National University of Horticulture in 2020-2022. Results.
The soft winter wheat variety ‘’KWS Emil’ formed the maximum
number of stems in the phase of in all years of research —
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693-948 pcs/m? depending on the experimental variant. The
phase of BBCH 50 in 2020 was characterized by a decrease in
the number of stems to 533-639 pcs/m? (or 1.5-1.6 times
compared to BBCH 30), BBCH 93 - by an increase from 513
(in the control variant, without fertilizer) to 584-616 pcs/m?
(with the introduction of 75-150 kg/ha of nitrogen fertilizer
per year). In the control variant, the average (for three years
of research) weight of grains per ear of the variety ‘KWS Emil’
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was 1.29 g. With the application of 75 kg/ha of nitrogen ferti-
lizer, it increased to 1.39 g; N,.P.K,, —to 1.47 g, or 14% com-
pared to the control; double dose of complete mineral ferti-
lizer - to the level of the variant with N, .P. K, >N . —t01.37 g,
or 6% compared to the control. The grain weight per ear of
soft winter wheat ‘Prino’ varied on average during the research
from 1.62 to 1.83 g and was significantly higher than that of
the variety ‘’KWS Emil’. Conclusions. The number of productive
stems is highly dependent on the nitrogen content of the fer-
tilizer. Thus, if in the control variety of ‘KWS Emil" there were

110

420-513 stems/m? the introduction of No2oPooKeo increased the
numberto 562-624 stems/m?2. The number of productive stems
of the ‘Prino’ line varied from 209-432 to 277-613 pcs/m?2.
This line was also characterised by a higher weight and num-
ber of grains per ear than ‘KWS Emil’. The use of nitrogen fertil-
izer systems for plants of ‘KWS Emil’ variety contributed to the
formation of grain weight in one ear at the level of 1.37-1.39 ¢
with the number of grains 35.7-36.1 pcs.

Keywords: variety; productivity; weather conditions; ferti-
lizer system.
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Bnnue nepeanociBHoi 06po6KKM HACiHHA
CYCNeH3i€ xnopenu Ha NPOAYKTUBHICTb Pi3HUX COPTIB
Triticum aestivum L., T. durum Desf. Ta T. spelta L.

M. M. KopxoBa

Mukonaiscbkuli HayioHanbHull aepapHull yHisepcumem, sya. I. [oHead3e, 9, m. Mukonais, 41400, Ykpaixa,
e-mail: korhovamm@mnau.edu

MeTa. BM3HAUMTM OCHOBHi eNeMeHTM NPOLYKTUBHOCTI KOMOCY, BPOXAWHICTb Ta MacoBy 4YacTKy 6inka B 3epHi
OOCNiAXYBaHMUX BUAIB i COPTiB NiWeHMLi 03MMOT 3anexHo Bif nepegnocieHoi 06pobKM HaciHHA GionoriyHMm npenapatom
«CycneHsis xnopenu». Metoau. MonboBi [OCNiAXKeHHs pi3HUX copTie nweHuui o3umoi (7. aestivum, T. spelta Ta T. durum)
nposoaununy 2020-2022 pp. Ha gocnigHomy noni HaByanbHOro HaykoBo-npakTu4Horo ueHTpy MHAY. Mepeg cis6oto HaciHHA
06pobnsanu Gionoriunum npenapatom «Cycnensis xnopenu». Pe3ynbratu. Bpanocs BCTaHOBMTM COPTOBY peakuilo Ha
NOTrOAHi YMOBM B POKM LOCAIAKEHD, WO BMIUHYAO Ha (DOPMYBAHHA OCHOBHUX €NeMEHTIB NPOAYKTUBHOCTI NWeHMULi 03UMOT.
TaK, MaKCMManbHY YMCENbHICTb MPOAYKTUBHUX cTeben (858 wT./M?) cchopmyBann pocauuu copty ‘Bigpaga’ (7. aestivum)
y BapiaHTi 3 nepeanocieHolo 06po6Koto HaciHHa «CycneHsielo xnopenu». PocanHK nweHuui cnenst copTty ‘Espona’ y
2020 p. Bif3Hayunuca HalbinblWOKW Macot 3epHa 3 ofHoro konoca (1,21 r), ane HaMEHWOIO KiNbKicTio NPOAYKTUBHMUX
cteben (435 wr./m?). ‘Wectonaniska’ (T. aestivum) Ta ‘Espona’ (7. spelta) chopmyBanu MakcumManbHy BPOXaMHiICTb 3epHa y
2021 p. (6,92 Ta 5,75 1/ra BignoBiaHo), ‘bocdop’ (T. durum) —y 2022 p. (5,71 1/ra). B cepenHbOMy 3a TpU POKM AOCHiAKEHD
HaWBULLY BPOXAMHICTb ManW POCAMHM NWeHULi M'AKoT 03umoi copTy ‘LlecTonanieka’y BapiaHTi 3 nepefnociBHolo 06po6Koto
HaciHHA «CycneHsielo xnopenn» — 6,01 T/ra, wo Ha 0,22-2,48 T/ra 6inble, HiX B iHWKX BapiaHTax gocnigy. HaiHukunii
piBEHb YPOXKANHOCTi cnocTepiranu B pocauH NiWeHuLi cnenstu copTy ‘3ops YkpaiHu' 3a 06po6KM HAaciHHA BOAO (KOHTPO/b-
HUW BapiaHT) — Big 2,74 7/ray 2020 p. Bo 4,12 7/ray 2022 p. 3a MacoBoi0 YacTKO 6inKka B 3epHi y BapiaHTi 3 BUKOPUCTAHHAM
«Cycnensii xnopenux» cepeg coptis T. aestivum i T. durum BupisHunucs ‘Bigpapa’ (15,8-15,9%) 1a ‘NiHkop’ (14,6%), cepen
coptiB T. spelta — ‘3ops Ykpaiuu' (20,2%). BUCHOBKMW. Po3po6eHi eneMeHTU TexHONOriT BUPOLYBAHHA NWeHULi 03uMoi
LatoTb 3MOTY NiABULLUTY BPOXANHICTb Ta AKiCTb 3epHa B ymoBax [liBgeHHoro Creny YkpaiHu, Wo nigTBepAXYe akTyanbHicTh
LbOro HanpsMy AOCHigKEHD.

Knwyosi cnosa: copmu; nweHuys MaKa; nweHuys meepoa; cnesibma; 8pOXaliHiCmb 3epHa; Macosa 4acmya 6ifKa 8 HACIHHI.

Bctyn

3MiHa KJIIMAaTy, BiJI K01 3aJIeKUTh PeaAKI[1s
MHIIEeHHUIIl 03UMOI Ha BUKOPHUCTAHHS XIMIYHUX
3aco01B 3aXMCTY, a TAKOM II1JBUIIEHHS CBITO-
BUX I[IH HaA ra3 COPUYUHSIOTH IIepeopieHTa-
II110 CiJIbCBROI‘OCHO,I[apCBROI‘O BI/Ipo6H1/1uTBa
Ha 3aCTOCYBAHHS OPraHIYHUX CTHMYJIATOPIB
pocty pocaui. OcTaHHl IpU3HAYEHO JIs M-
BUIIEHHS POJAIOYOCTI IPYHTY, 3HUKEHHSI HOPM
MiHepaJbHUX [T00PUB, 3POCTAHHS IIPOAYK-
THBHOCT1 POCJIMH Ta IIOJIIIIeHHI SKOCTL IIPO-
oykiii [1-3].

Hocmimrenuasavu P Parmar Ta 1m.  [4],
A. L. Alvarez ra iu. [5], B. Ramakrishnan ra in.
[6] BcTamoBJIEHO, IO OloIIperrapaTu Ha OCHOBL
MI1KPOBOIOPOCTE MOKHA YCITIIITHO 3aCTOCOBYBa-
TH B CLUTBCBKOMY T'OCTIONAPCTBL. 30KpeMa, MiKpo-
Bosiopocti 3 pomy Chlorella 3maTHi cupusaTu
dikcaririi asory, PO3BHUTKY POCJIMH T 1HQEeRITI I
3aBJSKY BHPOOIEHHIO BIAIOBIIHUX PEUOBHH,
MOJTITIIITy BATH PI3UYHI Ta XIMIYHI BJIaCTUBOCT1

Margaryta Korkhova
https://orcid.org/0000-0001-6713-5098

I'pyuTy. Bee 1e cTBOpIOE mepeBaru oA CLIb-
CBKOT'0CIIONAPCHKOr0 BUPOOHUIITBA Ta HABKO-
JUIIHLOTO cepenoBuia [7].

V mocmigmenni M. Y. Sido ta 1u. [8] mpoze-
MOHCTPOBAHO, IO IITAMH MIKPOBOIOPOCTE
M9V (skuBwuit) Ta S3 (MepTBUIL) ICTOTHIIIE, HIME
ceuoBMHA (MiHepaJbHEe JOOPUBO), CTHMYJIIOBA-
JIu picT pocauH mureHuIrl oaumoi (1. aestivum).
Kpim Toro, 06pobra mobpumBamMu 3 MiKpPOBOLO-
pocTeit 3ymoBHJIA 301JIBIIIEHHS BMICTY opra-
HIYHOI peuoBUHH y IpyHTI HaA 1,77-23,1%, Ki/Ib-
KOCTI 3araJILHOI'0 ByIJIelIo — Ha 7,14-14,46%,
cuiBBigHomenua C : N — ma 2,99-11,73%, ax
IIOPIBHSATH 3 KOHTPOJIEM.

JloBemeHo, 110 MOTEHI[1aJI yPOXKANHOCTI IIIIIe-
HHII1 03MMOI 1CTOTHO 3aJIeKUTh Bl BUAY TA BH-
KoprcToByBaHoro copry [9—12]. 3riguao 3 Solo-
mon S. 1 Daniel K. [13], BUKopucTaHHsa cTapuX,
HeaJalTOBAHUX [0 KOHKPETHHX IPYyHTOBO-
KJIIMATUYHUX YMOB COPTIB CIPUYHNHSIE HU3BKY
IIPOAYKTUBHICTD IIIIEeHUINl TBepaol B Ediomii.
Ha nymry Wang ta iu. [14], 1pogyKTUBHUI 110~
reuwian 1T. durum 1 T. spelta sanumaerscsa He
IIOBHICTIO PO3KPHUTHIM.

[lig uac gocaimxens, mpoemeHux y Jlicocre-
Iy YEpaiHu 3 TphOMa COPTAMU IIIEHUII] CIIeJIb-
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TH, HaHUO1JIBIITY BPOKANHICTE ChOpMyBaJIH BIT-
yususaHi ‘3opa Yrpaiawu’' (5,90 t/ra) Ta ‘€Bpoma’
(5,89 t/ra), HaliMeHIIly — aBCTPIACBKUI COPT
‘Arreprayep Jlimkens (4,85 t/ra) [15]. Cepen
ONWHAMISATH COPTIB IMINEHHIIl MSIKOI O3KMMOI
cenexnii MupoHIBCHKOrO 1IHCTUTYTY IIIIEHMIIL
im. B. M. Pemecnna HAAH maftyposkaiHimumu
pusguiiucsa ‘MIII Jlapywmor’, ‘MIII Binsumaka)
‘MIII Aypira’ ra ‘MIII Aemita’ [16].

3a pesyinpraTamMu 3OIMCHEHMX IILT Yac Iep-
SKABHOT'0 COPTOBUIIPOOYBAHHS JBOPIYHUX JO-
CIIII3KeHb y PI3HUX IPYHTOBO-KJIIMATUIHUX
30HaxX YKpaiHu BU3HAYMUIIN HANOIIBII IIpaK-
TUYHO IIIHHI COPTH IIIMEHUI[l MSKOI 03MMOI,
sIK1l qo0Ope pearyBaJjid Ha IIOJINIIEHHS YMOB
BHUPOIILYBAHHSA Ta IEeMOHCTPYBAJIA CEPEeIHI0
BPOXKAMHICTEL 3epHAa Ha piBHil 7,20 T/ra [17].

Tpupiuaumu  gocaigskxenHavmu  (2015—
2017 pp.) y JIoo6aiuceki rybepHii (Ilonanima)
BCTAHOBJIEHO, II[0 HABITH BHPOIIyBaHA 34 1H-
TEHCHBHOI TEXHOJIOTIE IIIIEeHHUIlS CIeJIbTa
dopmye Ha 30—56% HMKIY BPOKANHICTD, AK
OPIBHATH 3 M'SIKOI Ta TBEPIOI0, ajie HATO-
MICTh XApPaKTEpPU3yEThCA BHUIMHUM BMICTOM
Oiska [18].

VYV HayKOBUX HpallgX € JOCTATHHO JaHUX IIPO
3acrtocyBanHs «Cycmemnsii xJyopesm» B CLIb-
cbKOMYy rocrogapcTsi [19, 20], ajse 3amMasio mpo
il BIJIMB HAa NPOAYKTHUBHICTH PISHUX COPTIB
HIIEeHUI[l MAKO0I, TBEepIol Ta CHeJIbTH O3MMMUX
dopm [21].

Mema Oocnidxcens — BHU3HAYUTH OCHOBHI
@JIEMEeHTH INIPOAYKTHUBHOCTI PI3HHUX BHUIB Ta
COPTIB MHINEHHUI] 03MMOI II1] BILJIMBOM II€PEJIIIO-
c1BHOI 00p0o0KM HaciHHA mpemapaToM «CycreH-
311 XJIOpeJIm».

Matepianu Ta MeToAMKa fROCNIAKEHD

JlocmimxeHHSa IPOBOSUIN BIIPOmoB:k 2020—
2022 pp. B ymoBax jmocJiigHoro moss Mukosia-
iBCHKOT'0 HAII0HAJIBHOT'O0 arpapHOro YHIBEPCH-
tery (c. Biaromapiska, MukosaiBcbKkuil p-H,
MugrosaiBcbka 00J1.), PO3TAIIOBAHOIO B 30HI
[liBnensoro Cremy Yrpaiuu.

PYHT JOCJI1HOTO II0JIS — YOPHO3EM TUIIOBU I
HIBAEHHUM, 3aJIMIIKOBUI CJIA0KOCOJIOHIIIOBA-
THUH BAKKOCYTJIMHKOBHUM HA JI€Cl; BMICT TyMYCY
B opuomy mapi (0—30 cm) — 3,1-3,3%; peaxriris
IPYHTOBOTO po3umHy HewTpasbHa (pH — 6,8—
7,2). B opHOMY 111api B CepegHBOMY MICTHJIOCS
15—25 mMr/kr pyxoMux opm HITpaTiB (HU3BKHUHA
piBeHb), 41-46 mr/kr pyxomoro gocdopy (ce-
penHiit piBeHb) Ta 389—425 Mr/Kr 0OMIHHOTO
KaJIio (cepenHili piBeHb).

Iloromui yMoBY PI3HMIIKCS 34 POKAMM IOCJII-
mEeHb. Tar, 2019/2020 p. OyB IIOMIPHO BOJIO-
T'HUM 34 yMOBAMHM 3BOJIOKEHHS Ta CYXMM 34 T€M-
mepaTrypHuM pesknmMoM (puc. 1).

Becuanmnii mepiog 2020 p. 0yB HOCYIIIIUBUM: ¥
OepesHl Ta KBITHI BumaJso juire 9,8 ta 9,3 MM
aTMocd)epHOl BOJIOI'H, 4 B TPABHI T4 YepBHI — 49,2
ta 90,2 mm. TeMmmeparypHl IIOKA3HHUKN MAJIA
sgauenusa +7,0 (bepesenn) Ta +9,3 °C (KBITEHB),
110 TAKOXK BUIIIE, HIK B 1HIII JOCTIIKYBAHI POKHU
(puc. 2). HasmimmmmM 3a BoJ1oro3abesneuyeHHaIM
oyB 2020/2021 p. 3okpemMa, BIIPOOOBIK OEpesHs —
TpaBHsa Buiajo 135,4 MM arMocdepHOl BOJIOTH.
MaxkcuMaIbHy KIJIBKICTH OHAIIB YIIPOIOBIK Be-
reraififigoro mepiogy 2020/2021 pory croctepi-
rasu B uepBHl — 104,8 MM.

2021/2022 p. 6yB mocyuIuBuUM. AKIIO IpOTH-
rOM BECHSHO-JIITHBOIO Iepiony (bepeseHnb — jiu-
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Puc. 1. Cyma onapis (Mm) 3a BereTayiinHuii nepioa nweHuui osumoi (2019/2020-2021/2022 pp.)
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Puc. 2. CepepHbomicA4Ha Temnepatypa nogitpa (°C) 3a BeretauiitHuit nepioa nwexuuyi os3umoi
(2019/2020-2021/2022 p.)

menb) y 2020/2021 p. Bumasio 321,8 MM armoc-
deproi Bostoru, y 2019/2020 p. — 182,6 mm, TO ¥
2020/2021 p. — aumre 90,6 MM (puc. 2).

¥V mocmiml BHMCIBaJIM HACIHHS PI3HHX COPTIB
TAKUX BUAIB IIIEHUIl 03UMOI, Ak 1. aestivum,
T. spelta ta T. durum, 3a cxeMoro:

gaxmop A (coptn): T. aestivum — ‘lllecromna-
aisra, ‘Bimpana’; T. spelta — ‘Bops Yrpaiuw’,
‘Cspona’; T. durum — Jlinkop’, ‘Bocdop’;

¢axmop B (tepenmociBHa 00poOKa HACIHHSA):
1) kouTposb —Boma (12,0 11/1); 2) opraniune m06-
puBo — «Cycnensis xjopesm» (3,0 i1/T), podbounit
po3umH — 12,0 s1/T HaciHHA.

KopOTRy XapaKTEePUCTHKY ,uocmmicyBaHKx
COPTIB MHINEHHII1 03MMOI HaBeIeHO 3rigHo 3 [21].

‘Illecmonanieka’ — PAHHBOCTUJINI COPT, IO
3a IKICTIO 3epPHA HAJIEKUTD J0 IPYIIH CUJIbHUX.
Jlo JlepsxaBHOTO peecTpy COPTIB POCJIUH, IPH-
OATHUX IJIs IOIIHMPEHHSA B YKpaimi (maml —
Jlepsxpeectp), BHecerno y 2007 p. 3oHu 1I011TH-
peuns — Cren ta Jlicocremn. Bnacuuk — [ICCJIII
«Bop» (Vrpaina). Cepemus Bpo:xaiHICTE 3epHA
3a poku BUIIpoOyBaHHsA B 30H1 CTelry cTaHOBU-
na 5,95 t/ra, Jlicocremy — 6,55 T/ra; maca 1000
3epen — 42,6—44,1 r; macoBa 4JacTka OLIKa B
3epHi — 14,2-14,3%.

‘Bidpada’ — cepeqHLOCTHUIVIMMI COPT, IIPHIAT-
HUM 10 opraHivuaoro aemisepobersa. Jlo Jepsxpe-
ectpy BHeceHo y 2010 p., 30uu momupesHs — JIi-
cocten Ta Ilomicea. Baacuuk — Binonepkiscbka
JICC IactuTryTy Oi0€HEepre TUIHUX KyJIbTYP 1 Iy K-
poBux Oypakis HAAH (Vkpaina). Cepenus Bpo-
SKAMHICTE 3a poku JlepskaBHOr0 COpTOBHIIPOOY-
BanHa Ha Ilepsomaiicerist JICJIC Muxosais-
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ceroro OJIIIECP cramoBmia 7,56 T/ra, mo Ha
25,4% nepesuinuiio cragmapT. CuiibHa MIIeHn-
I, BIOMIHHME HoJinnrysad 3epHa. Macosa
yacTra OLIKa B 3epHIl — 19,2%. CopT € cepeqHbO-
PE3UCTEHTHHM IIPOTH OCHOBHUX XBOPOO.

‘Bopsa YVepainy' — M13HBOCTUTIINH COPT €KCTEH-
CHBHOI'O TUIIY, IIPUSATHIH 10 OPTaHIYHOI'0 3€M-
nepobersa. Jo Hepsxpeectpy BHeceno y 2012 p.,
souwn nomupensus — Cremn, Jlicocrer Ta [losmices.
Biacuuk — BeeykpaiHchbkuii HAyKOBHM 1HCTH-
TyT cenerini (Vrpaina). Cepenus BposkaiHICTD
3a POKM HEep:KaBHOIO COPTOBUIIPOOYBAHHS —
5,50 t/ra. MacoBa yacTtka Olxa B 3epHl — 15—
22%. CopT € CTIAKMM IPOTH OCHOBHHX XBOPOD.

‘€spona’— M3HBOCTUIVINHI COPT €KCTEHCHUBHO-
IO THUILY, HPUIATHHN J0 OPraHIuYHOro 3eMJIepos-
crea. o Jep:xpeectpy BHeceno y 2015 p., 3oHH
momuperHs — Crem, Jlicocrem Ta Ilomices.
Biacuuk — BeeykpaiHchbkuii HAyKOBUM 1HCTH-
TyT cenerini (Vrpaina). Cepenus BposkaiHICTD
3a POKM HEp:KaBHOIO COPTOBUIIPOOYBAHHS —
5,86 T/ra. MacoBa uacrka 0inka B 3epHl — 14—
20%. CopT € CTIMKNM IIPOTH OCHOBHHUX XBOPOO.

Jlinkop’— cepeHBOPAHHIM COPT yHIBEPCAIIb-
HOro Hanpamy Bukopuctauus. o Jep:xpeec-
Tpy BHecero y 2010 p., 3ouu momuperss — JIi-
cocrern ta Cremn. Bnacauk — Cestekniiino-rexe-
TUYHUN 1HCTUTYT — HaljlonasbHM 11eHTp HAa-
cilHHe3HaBcTBa Ta coproBuBuenHs HAAH
(Vepaina). CepemHsa BpoOKaMHICTL 34 POKH
JIepsKaBHOI0 COPTOBUIIPOOYBAHHA B 30H1 CTelry
Vipaimu — 5,56 t/ra. MacoBa yacTka OlIka B
3epui — 12,5-14,0%. CopT € cepeaHBOCTIMKUM
IPOTH OCHOBHHUX XBOPOO.
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‘Bocghop’— cepeTHBOPAHHIH COPT 1HTEHCUBHO-
ro TUNY, YHIBEPCAJIBHOIO HAIIPAMY BUKOPWUC-
tauHd. J{o Jlep:xpeecTpy BHeceno y 2011 p., 3oHu
normuperHs — Cremn ta Jlicocren. Baacuuk — Ce-
JIEKIIIMHO-TeHe TUYHUH 1HCTUTYT — Harjlonaae-
HUU IIeHTP HACIHHE3HABCTBA TA COPTOBHUBYEH-
ua HAAH (Vkpaiua). Cepensst BposKaiHICTh 3a
POKH JepsKaBHOTO COPTOBUIPOOYBAHHS B 30H1
Cremnry Yxpainu — 6,0 T/ra. MacoBa yacTka 6iKa
B 3epH1— 13,6—14,1%. Mae mmigBUIIIEHY CTIHKICTD
IIPOTH OCHOBHUX XBOPOO.

«CycreHsia xjgopeau» — Iie OpraHidyHe, eKo-
JIOT1YHO Oe3reyHe JOOPUBO Ta 0IOCTUMYJISTOPD
JIJISI TIepeaIiociBHOI 00poOKM HACIHHS ¥ poaca-
mu. Bupoouur — OI' «V Camsemna» (Ogecbra
00s1., Yrpaina). OcHOBHUIT KOMIIOHEHT IIperia-
paTy — MBIl KJITUHY ILIAHKTOHHOI MiKPOBOIO-
pocti xjopenu (Chlorella vulgaris, mram —
C111) rinekicTio Bix 20 mo 22 mau/Mmia. Takosx
BIH MICTHTH BiTaM1HM, MiHEpaJIH Ta MiKpoeJie-
MEHTH, XJIOpodiy, Ol0THH, OeTa-KapoTHH, Ka-
POTHMHOIOM, AyKCHHH, ribepesiHu, (peHOJIbHI
CIIOJIYKHM, IPHUPOIHI CTEPOIiar, AaMIHOKHCJIOTH,
AKTHBATOPY KJIITMHHOIO NiJeHHS (IIATOKIHI-
HH), IPAPOSHUHN aHTHUOI0OTHUK XJIOPEJINH.

Hacizusa o6po6iianu 3a 12 rox mo cisou. I1o-
1A II0CIBHOI OlIAHKMW craHoBMIa 70 M2, 00JI1-
K0BO1 — 35 M?%; TOBTOPHICTh YOTUPUKPATHA, PO3-
MIIIEHH OIJISHOK PEeHIOMI30BaHe, IIOIepes-
HUK — TOPOX TIOCIBHU.

[TirrernII0 03UMY IITOPOKY BUCIBAJIU B IT€PIITI i
mexasml skoBTHA (HopMa — 4,5 MJIH HaclHUH/TA,
muprHa MUKPAab — 15 cm). Hacinas saBuacHo
00p0o0sIsII PYHTIITUIHUM IPOTpyHHUKOM [H-
myp Ilepdopwm, k. c. (mipakgocTpobiH, 40 r/m +
TpuTikoHa3soJ1, 80 r/i1; Hopma Butparu — 0,5 /).

IIig gac ciBOM 0JHOYACHO BHOCUJIA KOMILJICK-
CHe MiHepaJIbHe JO00pPHBO HITpoaModocKa
(NPK(16)) "HopMma — 175 kr/ra. HocmigHl giiaH-
KU IIIKUBJIIOBAINA TPUYi: BIIepIle — HA Mep3-
sgorasomy 1pyuTi (BBCH 21-23) amiaunoro ce-
JiTpolo KinmbkicTio 145 kr/ra (N, ); Bapyre — y
dazi Buxony B Tpyory (BBCH 30—31), Bu£Kopmuc-
ToByloun kapbamin [130 kr/ra (N )|; BTpere —y
dasi rosocinus (BBCH 59-61), BHocsauu kap-
bamin [22 kr/ra (N,)].

Horsisiz 3a moclBaMu BIIPOJOB:K BeTeTallli 1e-
penbadyaB OOIPUCKYBAHHS IPOTH OYpSTHIB rep-
oimumom Ksesexc 200 BI' (n. p. ranayxcuden-
metmi, 100 r/kr + dsopacysmam, 100 /KT + KJIOK-
BIHTOCET-KMCJIOTH, 70,8 I/KI; HOpMa BUTPATH —
50 r/ra) y dasi Buxoay B Tpyory (BBCH 30-31),
a TaKOK KOMOIHOBaHY 00pOOKY IpOTH XBOpOO 1
mwrlgHuKIB iHcexTurinaoM Jlemme 100 EC, k. e.
(menpramerpus, 100 r/a; 0,1-0,15 kr/ra) pasom
13 dyurimugom Immakr K, k. c. (bayrpiadou,
117,5 r/n + rapbeungasum, 250 r/m; 0,5 js/ra) y
dasi komocimusa — usitinas (BBCH 59-61).
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KinpricTs nmpogykTuBHUX cTebe)I HA OIMHUI-
111 TIJIOI], BPOKAKHICTD 3epHa Ta MOro Macy 3
OJHOTI'0 K0JIOCA BH3HAYAJIM BIIIIOBIIHO 10 [22].

MacoBy yacTky 0lJIKa Ta KJIEHKOBUHU B 3€p-
HI BCTAHOBJIIOBAJIM METOJOM I1HQpauyepBOHOI
CIIEKTPOCKOITII, 3aCTOCOBYIOUHM aHAaJI13aTop
Infratec 1225, arigwo 3 [23].

Cratuctuuny 0OpOOKY OTPHUMAHUX pPe3ysib-
TaTIB 3O1MCHIOBAJIA METOIOM IUCIIEPCIHAHOI0
aHAaJI3y 3a IOIIOMOI'OK KOMII'IOTEPHMX IIPOT-
pam Microsoft Exel Ta Agrostat.

Pe3ynbTratn pocnigxeHb

Busnaaueno, 1110 1morogHi yMoBM POKIB JOCJII-
IKeHDb 3aJIesKHO Bl paKTOplB, AK1 BUBYAJIH,
BILIMBAJHW Ha (POPMYBAHHS KIJIBKOCTI IIPO-
OYKTUBHHX cTebes Ha omMHHUIN Iomii. Tak,
Ha#O1abIIe IX YTBOPEHO B CIPUSITIABOMY
2021 p. (832 mrT./m?), a Hatimentne —y 2020 p.
(566 mT./M?) (Tabur. 1).

3aJjiekHO Bl HOrOTHUX YMOB POKIB JIOCJII-
IKeHb Ta IIepedIoCiBHOI OOpOOKM HAaCIHHS
«CycIrieHsiern XJI0pesIn» COPTH II0-pidHOMY (op-
MYyBaJId I'YyCTOTY IPOAYKTHUBHOI'O CTE0JIOCTOIO.
3okpema, ycepemgHeHa KIJBKICTH IPOIYKTHUB-
Hux crebdes, cdpopmoBauux coprom ‘Illecroma-
adiBga’ 3a 2020-2022 pp., cramoBmya 716 1
726 mrt./M?, o Ha 20—23 1. /m? IIePEeBHUIIYBAJIO
HokasHuku ‘Bimpamm' Cepe;[ COPTIB IIIIIEHNII]
CIIEJIBTH HAMOIIBIILY KlJIbKICTD IPONYKTUBHUX
crebesl y cepegHBOMY 34 POKH IOCHILIMKEHD
yTBOPHUB copT ‘3ops Yrpaiuau — 555 (KOHTPOJIb)
1 559 mT./Mm? (00poOKa HACIHHA IpPerapaTroMm
«Cycrensisa xJjopesm»), mo Ha 31 1 27 mrr./m?
OlybIle, HisK B ‘€Bpomm’.

Ha#6i1b11 miIbHUM IIPOAYyKTUBHUHN CcTE0JI0-
CTI¥ POCJHWH HIMEeHUINl cieJbTu OyB y 2021 p.
[625 1 631 mr./M? (‘(Bopsa Ykpaimm’) Ta 600 1
617 wt./m? (‘Epona’)], Haimenmr (480 1 482 Ta
4351 437 mrr./m? BigmosigHo) —y 2020 porri.

MeHnry K1JIBKICTD ITPOIYKTUBHUX CTEOEJI ce-
pern pocauH IIreHuIri o3umoi (475—700 mrT./m?)
cpopmyBanu pociamuu 1. durum 3aleskHO
BiJl COPTY Ta POKY HOCIIOMKEHD. ¥ CepeaHbO-
My 3a pgocalmkyBaHHMH QarxTopamu (A
1 B) wmaibinpire nDpogyKTHBHHX cTebelr
(695 1mT./M?) POCTMHY HIMEHUIIl TBEPIOI yTBO-
punu y 2021-my, mamenme (483 mtT./m?) —
y 2020 porri.

IlepexmociBaa 00poOKa HACIHHS CIpHUAIA
dopmyBamH0D Ha 2—32 mIT./M? OLIBIIOL K1JIb-
KOCTI1 IIPOOYKTUBHUX CTe0eJI, IK IMOPIBHATH 3
KOHTPOJLHUM BapiaHTOM. BeTaHOBIEHO COpTO-
By peakIlio Ha BUKopucTaHHs «Cycmensii xj1o0-
peJin» 3aJIeKHO BlJ IIOTOOHHUX YMOB POKY. 30-
KpeMa, COPTH POCJIMH IIMeHUI[ MIKoiy 2022 p.
mimre, Hisk y 2020 Ta 2021 pp., pearyBaju Ha
IepeIIociBHY 00poOKy HACIHHS BKa3aHUM 010-
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Tabauuys 1

Bnnue nepeanociBHoi 06po6KM HaCiHHA opraHiuHum go6pmeom
«CycneHsia xnopenny» Ha KiNbKiCTb NPOAYKTUBHUX CcTe6en
pi3Hux copTiB NweHuyi o3umoi, wr./m? (2020-2022 pp.)

CopTu MepepnocisHa 06pobka Poku CepegHe 3a
(daktop A) HaciHHa (bakTop B) 2020 [ 2021 | 2022 |2020-2022 pp.
Triticum aestivum
' . | KoHTponb 572 853 724 716
Wecronanieka «Cycnensia xnopenuy | 575 858 746 726
‘Bigpana’ KoHTtponb 557 805 716 693
Apan «Cycnensia xnopenny» | 560 811 748 706
CepepHe 3a akTopamun A1 B 566 832 734 710
HIP, ., (wT./K0N0C) 33 hakTopom A 58 5,2 3,5 -
HIP . (wT./konoc) 3a paktopom B 3,7 6,1 53 -
Triticum spelta
. .+ | KoHTponb 480 625 561 555
3opa Ykpaihn' | cycnensia xnopenu» | 482 | 631 | 565 559
‘€pona’ Kontponb 435 600 537 524
P «Cycnensia xnopenuy | 437 617 541 532
CepepHe 3a daktopamun A1 B 459 618 551 543
HIP,,, (wr./KonoC) 32 dpakTopom A 11,6 16,5 6,2 -
HIP, . (wT./Konoc) 3a daktopom B 51 2,9 9,7 -
Triticum durum
) , KoHTtponb 486 694 611 597
bocgop «CycneHsia xnopenuy | 489 700 635 608
Nikon’ KoHTponb 475 690 600 588
P «CycneHsia xnopenuy | 480 697 629 602
CepepHe 3a akTopammn A1 B 483 695 619 599
HIP,, (wr./Konoc) 3a paktopom A 11,4 4,6 6,7 -
HIP, o, (wt./K0ON0C) 33 hakTopom B 6,8 2,8 5,7 -

perapaTrom,

PIBHIOIOYY 3 KOHTPOJIEM.

3aBISIKM YOMY YTBOPHUJIA Ha
24 (‘IllecromamnmiBka’) Ta 32 mr./m? (‘Bigpana’)
OLJIBIIY KIJIBKICTH HPOIYKTHUBHUX cTeOEJI, II0-

Maca sepua 3 ogHOr0 Koj0ca Mae 3HAYHUNI
BIITUB Ha (OPMYBAHHS BPOKAIB MITEHUIT]
03MMOI Ta 3aJIeKUTH BiJI IIOTOAHNX YMOB 1 I'eHe-

TUYIHUX 0co0JHuBOCTEH copTy [25, 26]. BrigHo 3

Tabauus 2

Bnnue nepepnociBHOi 06p06KM HaCiHHA opraHiyHUM f06pUBOM
«CycneHsia xnopenu» Ha Macy 3epHa 3 O[KHOrO KOJI0Ca NLEHULi 03UMoi, T

(2020-2022 pp.)

Coptu MepeanocisHa o6pobka Poku CepepHe 3a
(dpakTop A) HaciHHA (dakTop B) 2020 [ 2021 2022 | 2020-2022 pp.
Triticum aestivum
. . | KOHTpONb 0,94 1,00 0,80 0,91
lecronanieka «CycneHsia xnopenu»| 0,92 0,95 0,78 0,88
‘Bigpana’ KoHTpons 0,91 1,04 0,83 0,93
Apaa «Cycnen3is xnopeau»| 0,90 | 1,00 | 0,80 0,90
CepepHe 3a cakTopamn AiB 0,92 1,00 0,80 0,91
HIP,  (r/konoc) 3a pakTopom A 0,01 0,02 0,01 -
HIP, . (r/konoc) 3a daktopom B 0,01 0,02 0,01 -
Triticum spelta
. -+ | KOHTponb 1,03 1,11 0,98 1,04
3opa Ykpaihu «Cycnensis xnopenan»| 1,00 1,08 0,95 1,01
“€apona’ KoHTponb 1,21 1,02 1,00 1,08
P «Cycnensia xnopenu»| 1,18 | 1,00 | 0,98 1,05
CepepHe 3a haktopammn Ai B 1,11 1,05 0,98 1,05
HIP,,, (r/konoc) 3a dpaktopom A 0,01 0,02 0,02 -
HIP, . (r/konoc) 3a haktopom B 0,02 | 001 | 001 -
Triticum durum
. , KoHTponb 0,93 1,17 0,92 1,01
bocgop «Cycnensis xnopenn»| 091 | 114 | 0,90 0.98
TiHkoD' KoHTtponb 0,88 1,11 0,90 0,96
P «CycneHsis xnopenau»| 0,85 1,09 0,88 0,94
CepepHe 3a cakTopamn A1 B 0,89 1,13 0,90 0,97
HIP, . (r/xonoc) 3a aktopom A 0,04 0,03 0,02 -
HIP,,, (r/konoc) 3a pakropom B 0,03 0,03 0,03 -
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omepeHIMu L[OCJIIL[HCGHHHMI/I HaI/IBI/I]_T_l',l 11 110-
KasHUKH cepeJ COPTIB MIIMEHHI[] CIIEJIbTH B Ce-
penaboMy 3a Tpu poru (2016—2018) Oy B ‘€B-
porrm’ — 1,22 r, o Ha 16,2% Olibime, Hix y ‘3opl
Vrpaiuw’ [27].

3a pesynapraraMy MIPOBENEHHX TPHPIYHUX
mocaimsxens (2020-2022) B cepemHbOMY 3a
darxTopamu A 1 B Haitbisbiny macy sepHa 3 o/i-
Horo xoJsoca cdopmyBas Buf 1. spelta — 1,05 T,
toni ax T. aestivum — 0,91, T. durum — 0,97 r, 10
MewnIre Ha 13,3 Ta 7,6% BigmosBigHO (Tab. 2).

Y BapiaHTax 13 IIepeIIoCiBHOI 00POOKOI0
Haciaasa «CyclieH3ien XJgopesan» Maca 3epHa 3
OIHOr0 KO0JIOCA HEICTOTHO 3HIMKyBajacsa (Ha
0,01-0,05 r) 3ae:xHO Bi POKY ,uocnimReHb Ta
copry. Ile cmpmumueHo SaROHOMlpHOCTHMI/I y
dopMyBaHHI 3epHAa B KOJIOCI TA HOT'0 MacCH, IKa
MO3JK€e CTaBATH MEHIIIOK 31 301JIbIITeHHAM I'yCTO-
TH IPOAYKTHUBHOIO cTebocTon. MakcnManbpHI
HOKA3HMKHN MACHU 3epHAa 3 OJHOr0 K0JI0ca cepes
JOCIIIKYBAHMX COPTIB IIIIIEHUIIl M SIKOL OyJIn y
‘Bimpanmn’ B xomTpoabHoMmy BapianTi (0,93 1,
III0 B CEPEeOHBOMY 3a POKH JOCJIII:KeHb Ha 2,2%
Oinpme, Hik y ‘[lecromamiBrm’); IIIIeHMI
cuenbTh — B ‘EBponn’ (Ha 3,8 Ta 4,0% Olibiie,
HIx y ‘Bopl Yrpaiuw'); mIIeHuIrl TBepaol — B
‘Bocedopy’ (1,01 r, mo Ha 0,06 r, a6o 5,9%, 01/Ib-
ure, Hixk vy Jlinkopa’).

Busnaueno, 10 Maca 3epHa 3 OHOTO KOJIOCA
3aseskaa ¥ Bl IIOTOOHUX YMOB POKY. Tax,

TH copTy ‘€Bpona’ chopmoBaro y 2020 p. [1,21
(KOHTPOJIBL)], a OJIs IIIIEHUI[l TBEPIOl COPTY
‘Bocdop’ [1,17 r (kOHTPOJIE)] TA HIMTEHUIII M AKO0I
copty ‘Bigpanma’ [1,04 r (kouTposb)] —y 2021 p.
HaimeHImmuMy 3HaUYeHHIMH XapaKTepu3yBa-
nucs pocnuuu 1. aestivum 1 T. spelta (0,80 1
0,98 1) y 2022 p. Ta T. durum (0,89 r) y 2020 p.

Hai#iBumy BposxaliHicTh 3epHA cIOCTepira-
JI¥M B IIIIEHUIIl MSAKOI y BapiaHTl 3 00poOKOI0
Haciaasa «Cycmnensieo xyopeam». A came: 6,01
(‘Illecronamiska’) Ta 5,97 t/ra (‘Bigpana’) B ce-
penabomy 3a copramu npotrsarom 2020—-2022 pp.
Ile ma 0,93-0,97 Ta 0,85—-2,24 1/ra OiabIIe, HIX
y IIIEeHUIIl TBepAol Ta CIEeJbTH BlIIIOBIIHO
(rabi. 3).

Axmo y 2021 p. B cepemaboMy 3a paKkTOpaMuU
A 1B chopmoBaHO MaKCHMAIBHY BPOKANHICTD
3epHa IIIIeHUI M IK0l 03uMoi (6,64 T/ra, 1o Ha
1,551 0,76 1/ra 6ixbmre, Hisx y 2020 Ta 2022 pp.
BIIIIOBLIHO) Ta cueibTu (4,75 1/ra, mo Ha 1,09
ta 0,21 1/ra Glabire, Hixk y 2020 Ta 2022 pp) TO
y 2022 -My HaI/I61.TIbH_[I/IMI/I BPOKAsIMHU BiJI3HA-
yuiacsa omeaunirsg tsepaa (5,57 t/ra, mo Ha 1,43
ta 0,50 T/ra Oinpmre, Hix y 2020 Ta 2021 pp.
BIJIIOBLIHO).

VposxalHICTh 3epHA IMIIEeHNII] 031MOI ICTOTHO
3aJjieskasia 1 BiJ IIepenIociBHol 0OpoOKY HACIH-
Hs Olompemaparom «CycrmeHsisa xjaopesm». Tak,
Ha#BHUIIl Bpokal MICJIg MOro0 BUKOPHUCTAHHS
copmysas copt ‘Ulecromamiska’ y 2021 p. —
6,92 1/ra, mo "Ha 0,41 Ta 0,02 T/ra mepeBaskaiio

Tabnuys 3

Bnnue nepepnociBHoi 06po6KM HaciHHA opraHiuHum fo6puBom «CycneHsis
XNnopenun» Ha BPOXaiHicTb 3epHa pi3HUX COPTiIB NeHMULi 03uMoi, T/ra
(2020-2022 pp.)

CopTu MepeanocisHa 06pobka Poku CepepHe 3a
(dakTop A) HaciHHA (dakTop B) 2020 \ 2021 \ 2022 | 2020-2022 pp.
Triticum aestivum
. .+ | KOoHTponb 5,07 6,51 579 5,79
lllecTonaniska «Cycnensia xnopenny | 5,29 6,92 5,82 6,01
‘Binpana’ KoHTtponb 4,97 6,21 5,94 571
Apan «CycneH3ia xnopenuy | 5,04 6,90 5,97 5,97
CepepHe 3a akTopamn AiB 5,09 6,64 5,88 5,87
HIP,,, (1/ra) 3a paktopom A 0,07 | 008 | 0,07 -
HIP005 (1/ra) 3a dakTopom B 0,06 0,05 0,04 -
Triticum spelta
. .+ | KoHTponb 2,74 3,73 4,12 3,53
3opa Ykpaikn' | ¢y cnensis xnopeau» | 316 | 3.85 | 431 377
‘€apona’ KoHTponb 4,02 5,66 4,83 4,84
P «Cycnensis xnopenn» | 471 | 575 | 4,91 5,12
CepepHe 3a hakTopammn Ai B 3,66 4,75 4,54 4,32
HIP,,, (1/ra) 3a paktopom A 0,09 0,23 0,05 -
HIP, . (1/ra) 3a dhaktopom B 0,07 0,16 0,13 -
Triticum durum
. , KoHTponb 4,15 4,84 5,62 4,87
bocgop «Cycnensis xnopenny | 445 | 507 | 571 5,08
TiHKoD' KoHTtponb 3,73 5,12 5,40 4,75
P «Cycnensis xnopenu» | 4,22 | 524 | 553 5,00
CepepHe 3a cakTtopamn A B 4,14 5,07 5,57 4,93
HIP,,, (1/ra) 3a pakTopom A 0,14 0,09 0,11 -
HIP,,, (1/ra) 3a pakTopom B 0,11 0,12 0,08 -

116

ISSN 2518-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2024, T. 20, N¢ 2



Plant production

MOKA3HUKN KOHTPOJIIO TA COPTY Bmpa,z:a Big-
nosigHo. B CepeHbOMY 3a POKU ,I[OCJIl,ImReHb
3aBOAKN IIePedIOCIBHIM o00poOIll HACIHHS
«Cycmensiern XJIOpeJam» BIAJIOCH 301JBIINTH
Bposxal mmrenuirl makol Ha 0,22 (‘Illecroma-
aiBga’) ta 0,26 t/ra (‘Bigpana’), mmenwmiri
tBepmoi —Ha 0,21 (‘Bocdop’) Ta 0,25 t/ra (Jlin-
kop’), crresibtu — Ha 0,24 (‘Sops Yrpaiuu') Ta
0,28 T/ra (‘€Bpomna’).

Menmy Bposka#HICTh 3epHa chopmMyBaIn
POCJIMHM IIIIEHHUIIl CIIEJIBTH B KOHTPOJIHLHOMY
BaplauTi (06poOKa HACIHHSA BOIOI0) — Bix 2,74 T/Ta
(‘Bopss Vepaiuw’) y 2020-my mo 4,12 t/ra y
2022 p. e MmokHA IIOSICHUTH Bl,Z[MiHHI/IMI/I 61o-
JIOTTYHHUMU 0COOJIMBOCTSMH COPTIB, SIK1 IIOTPA-
IJISJIA B Pi3HI METEOPOJIOTIYH1 YMOBH.

¥V nmocyunmmeomy 2020 p. Bpo:xafHICTE 3epHA
BCIX JOCJIIKYBAHHUX COPTIB OysIa HaHMEHIIIOH
Ta cragoBuia 4,97—5,07 T/ra B IIeHNIT] M'SIKOI,

3,73—4,15 — y mmmenwnIni TBepmoi, 2,74—4,02 t/ra —
B IIIIIEeHUII] CIIeJIbTH.

Y sepni T. spelta MICTUTHCS HAMOLIbIIe 01JI-
ka [28], 110 HiaTBepasKeHo M IPoBeJeHIMHU JI0-
CHIMKeHHAMA. 30KpeMa, BIpomoB:xk 2020—
2022 pp. #ioro MmacoBa YacTKa JOJII IIBOTO BUIY
IIIIIEHUII] 03UMOl cTaHoBuIa 17,9% y cepeqHbO-
My 3a ¢gaxropamu A 1 B, mo ma 3,5% mepesu-
IIyBAJIO IOKA3HUKM IIIIEHHIIl TBEPIOi Ta Ha
3,0—3,1% — mmrenunIrl MaKoi (Tadi. 4).

Cepen mociaioxyBaHMX COPTIB IIIIEHMIT]
TBEPIO0I 03UMOI HaMO1IBIIIOI0 MACOBOIO YACTKOIO
0lIKa B 3epHI B cepemuboMy 3a 2020-2022 pp.
xapakrepuayBascsa Jlimkop (14,6%, mo Ha
0,5% Oisbire, Hix y copTy ‘Bocdop’); mimennini
maxol — ‘Bigpana’ (15,8-15,9%, mo ma 2,3%
olnblre, Hisk y copry ‘IllecTomaniBka’); mureHn-
Il cresbTH — ‘3opa Yrpaiuw (20,1%, mo Ha
4,3—4,4% Olibine, HI3K y copTy ‘€Bpoma’).

Tabauus 4

Bnnue nepeanociBHOi 06po6KN HaCiHHA opraHiYHUM f06GpPUBOM
«CycneHsia xnopenuy» Ha MacoBy 4YacTKy 6iiKa B 3epHi pi3Hux copTie
nweHuuyi 03umoi, % (2020-2022 pp.)

CopTu MepepnocisHa 06pobka Poku CepepHe 3a
(dakTop A) HaciHHA (pakTop B) 2020 | 2021 | 2022 2020-2022 pp.
Triticum aestivum
. ., | KoHTponb 13,8 14,0 12,8 13,5
Wecronanieka «CycnpeH3iﬂ xnopenu» | 13,9 14,1 12,9 13,6
‘Bigpana’ KoHTtponb 15,7 16,7 14,9 15,8
Apan «Cycnensia xnopenuy | 15,9 16,8 14,9 15,9
CepegHe 3a aktopamu A1 B 14,8 15,4 13,9 14,7
HIP005 (%) 3a chakTopom A 0,19 0,28 0,15 -
HIP, . (%) 3a dakTopom B 0,11 0,08 0,10 -
Triticum spelta
P ., | KoHTponb 22,9 19,2 18,1 20,1
3ops Ykpaiku <<CyCFE)EH3iﬂ xnopenun» | 22,9 19,3 18,3 20,2
‘€spona’ KoHTposnb 16,5 15,3 14,9 15,6
«Cycnensia xnopenny | 16,7 15,4 14,9 15,7
CepepHe 3a haktopamun Ai B 19,8 17,3 16,6 17 9
HIP, . (%) 3a pakTopom A 015 | 0,06 | 017
HIP, . (%) 3a pakTopom B 017 | 0,16 | 0,13 -
Triticum durum
. , KoHTponb 14,3 14,8 13,2 141
bocgop «Cycnensia xnopenuy | 144 | 149 | 133 142
NiHkon' KoHTponb 15,0 15,0 13,7 14,6
P «CycneHsis xnopenuy» | 15,1 15,0 13,8 14,6
CepepHe 3a aktopamun A1 B 14,7 14,9 13,5 14,4
HIP, , (%) 3a pakTopom A 0,24 | 019 | 0,39 -
HIP (/o) 3a dakTopom B 0,14 | 012 | 0,12 -

JlocnimseHHAMY BCTAHOBJICHO, IIIO IIOrOHI1
YMOBHY BIIJIMBAIOTH HA YaCTKy OlJIKa B 3epHI
mmreHui osumoi. Tak, y 2021 p. O1abIIy KiJIb-
KICTB I1iel peuoBUHU cOPMYBAJIUA COPTH IIIIIE-
HuIl Makol Ta TBepmol (14,9-15,4%), Toml AK y
2020 p. — nmenwuii cuesbTu (16,5-22,9%).

A ot Bix darTopa B (mmepenmociBaa o6pobra
HaciHH) PopMyBaHHSI MacOBOI YacTKU OlIKa
1CTOTHO He 3aJieskaJtio. 3a Buropuctauusg «Cyc-
meH311 XJIopesn» ycepeaHeH] TOKa3HUKU Horo
BMmicty (2020-2022 pp.) abo 3anumaaucs 0e3
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amiu (copt JliHKOp’), abo 301/abITyBaJUCSI HA
0,1%, STk TIOPIBHATH 3 KOHTPOJILHUM BaplaHTOM
(0OpobKa BOmOIO).

BucHoBKMU

3a peaynapraTaMu IIPOBEIEHUX TPUPIYHUX
mocaimsxensb y 301 [liBgennoro Creny Yipai-
HY BH3HAYEHO, IO IIepedIociBHA 00pobKka Ha-
ciuHsa oprauHiyHuM qo0puBoM «CycreHsis XJo-
pesm» crupusijga 301JIbIIEHHIO K1JIBKOCTI IIPO-
OyKTHBHHX cTebesn Ha 0,7-2,4%; BposxaHOCTI
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3epHa — Ha 3,8—6,8%; macoBol yacTKu OlIKa B
3epHI IOCTI3KYBAHUX COPTIB IIIIIEHUII 03UMOI
(T. aestivum, T. speltai T. durum) — ua 0,1%, ax
MOPIBHATH 3 KOHTPOJBHUM BapiaHToM (00p00-
Ka HaclHHA Bomowo). Haimimime Ha BHeCeHHS
«Cycrensii xgopenm» pearyBaju coptu ‘Bim-
pana’, ‘€epona’ ta JIiHKop, BpoKaAUHICTE 3€p-
Ha gkux migsumryBasaca Ha 0,26; 0,28 Ta

0,

25 T/ra B1AII0B1JHO, HOPIBHIOKYY 3 KOHTPOJIb-

HHM BaplaHTOM.
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Purpose. To determine the main elements of ear produc-
tivity, yield and mass fraction of protein in the grain of the
studied species and varieties of winter wheat, depending on
the pre-sowing treatment of seeds with “Chlorella suspen-
sion”. Methods. Field trials with different varieties of win-
ter wheat (T. aestivum, T. spelta and T. durum) were carried
out in 2020-2022 at the experimental field of the MNAU's
Educational, Scientific and Practical Centre. Before sowing,
the seeds of the varieties studied were treated with the bio-
logical preparation “Chlorella suspension”. Results. During
the years of research, it was possible to determine the varie-
tal response to weather conditions that influenced the for-
mation of the main elements of winter wheat productivity. For
example, the highest number of productive stems (858 pcs/m?)
was produced by plants of the variety ‘Vidrada’ (7. aesti-
vum) in the variant with pre-sowing seed treatment with
“Chlorella suspension”. In 2020, spelt plants of the ‘Ev-
ropa’ variety had the highest grain weight per ear (1.21 g),
but the lowest number of productive stems (435 pcs/m?).
‘Shestopalivka” (7. aestivum) and ‘Evropa’ (7. spelta)

ISSN 2513-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2024, VoL. 20, No 2

produced the maximum grain yield in 2021 (6.92 and
5.75 t/ha, respectively), ‘Bosfor’ (7. durum) — in 2022
(5.71 t/ha). On average over the three years of the trial,
the highest yield was observed in the ‘Shestopalivka” soft
winter wheat plants in the variant with pre-sowing seed
treatment with “Chlorella suspension” - 6.01 t/ha, which
is 0.22-2.48 t/ha more than in other variants of the trial.
The lowest yield level was observed in spelt plants of varie-
ty “Zoria Ukrainy’ in the seed treatment with water (control
variant) — from 2.74 t/ha in 2020 to 4.12 t/ha in 2022. The
mass fraction of protein in grain in the variant with the use
of “Chlorella suspension” among T. aestivum and T. durum
varieties was distinguished by ‘Vidrada" (15.8-15.9%) and
‘Lincor’ (14.6%), among T. spelta varieties — “Zoria Ukrainy’
(20.2%). Conclusions. The developed elements of the tech-
nology of winter wheat cultivation allow to increase the
vield and quality of grain in the Southern Steppe of Ukraine,
which confirms the relevance of this field of research.

Keywords: varieties; soft wheat; durum wheat; spelt; grain
yield; protein mass fraction in seeds.
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YpoXKanHicTb Ta AKICTb 3epHA HOBUX COPTIB
}uTa nociBHoro o3umoro (Secale cereale L.)
V Pi3HUX 'PYHTOBO-KNIMAaTUYHUX 30HAX YKpaTHU

0. B. Tonvin, I. B. Cmynbcbka*, 0. C. YXutomupeusb, JI. M. MpucaxHiok,
C. M. Tpunis, C. M. Muxainnuk, T. €. Kynuk

Ykpaincekuli iHcmumym excnepmu3su copmis pocauH, sya. fopixysamcskull wasx, 15, m. Kuis, 03041, Ykpaixa,
*e-mail: ivannal973@i.ua

MeTa. 3RifiCHUTV KOMNNEKCHE BUBYEHHA Ta OLIHIOBAHHA HOBMX COPTIB XMTa NociBHOro o3umoro (Secale cereale L.)
332 OCHOBHWUMU FOCNOAAPCHKO-LiHHUMK NOKA3HUKAMU: BPOXKaiiHicTIo, macoto 1000 3epeH, BMicTOM 6inka Ta Yucnom
napgiHHA. Metoau. KeanicikauiiHy ekcnepTu3y Ha NpUAATHICTb COPTIB [0 NowWpeHHs B YkpaiHi 3pilicHioBanu
BNpofoBx 2022-2023 pp. Yy NyHKTax fOCAigKeHb YKpPaiHCbKOrO iHCTUTYTY €KCNepTU3n COPTIB POC/IUH Y MEXax
I'PYHTOBO-KNiMaTM4YHMX 30H JlicocTeny Ta lMoniccs, nocnyrosytouncs «MeTofuKo npoBeaeHHs KBanidikalitHoi
eKcnepTu3u COpTiB POCAMH Ha NPUAATHICTb A0 NOWMPeHHA B YKpaiHi (3aranbHa YactuHa)» Ta «Metogukoio npo-
BEAEHHSA €KCNepTU3N COPTiB POCAUH TPyNu 3€pPHOBHKX, KPYN'AHUX Ta 3epHO6060BUX HA NPUAATHICTb 40 NOWMPEH-
HA B YKpaiHi». JTabopaTopHi focnimKeHHs BUKOHYBANM BignoBifAHO [0 «MeToaNKM NpoBeAeHHs KBanidikauiiHoi
eKCNEepTU3U COPTIB POCIUH HA MPUAATHICTb [0 NOWMpPeHHs. MeToaM BU3HAYEHHS MOKA3HUKIB AKOCTI MpoAyKLUii
pOCAUHHUUTBAY. Pesynbratn. [locnigxeHo rocnogapcbKo-LiHHI 03HAKM HOBUX COPTIB XMUTA NOCIBHOrO 03MMOr0O
(‘SU Baresi’, ‘SU PerspectiV/, ‘Lunator’, ‘Reflektor’, "KWS Gilmor’, ‘’KWS Pulsor’), BHeceHux po [lepaBHoro peectpy
COPTiB POCAWH, NPUAATHUX ANA NoWKUpeHHs B YkpaiHi. [fpoaHanizoBaHo ixHili noTeHuian 3a BpPOXaiHicTIO Ta BMic-
TOoM 6inka. Tak, y 30Hi JlicocTeny B yci poku ekcnepTusu popmyBanucs BuLLi, Hix Ha Monicci, Bpoxai. MakcumanbHi
3Ha4YeHHA 3adikcoBaHo B copTiB ‘SU Perspectiv’ (7,87-9,98 1/ra), ‘KWS Gilmor’ (7,85-9,19 1/ra) i ‘KWS Pulsor’
(7,78-9,55 1/ra). 3a kinbkicTio 6inka (NOKa3HWK AKOCTI) Manu nepesary Hag iHwumu ‘Lunator’ (11,0 i 10,3%) Ta
‘Reflektor’ (10,0 1 9,6%). BucHOBKM. 3a pe3ynbratamu kBanicdikauinHoi ekcneptusm Ha lMCM gocnigxyBaHi copTy
PEKOMEHA0BAHO ANA BUPOLYBAHHA Y 30Hax Jlicocteny Ta Moniccs. MakcMManbHUM YUCTIOM MAAIHHA, IKE BU3Ha-
Yae CTaH BYIMEBOJHO-aMiNa3HOro KoMnnekcy (aKTMBHicTio anba-aminasu), BigaHaumeca copt ‘Lunator’ (1984 c).

Knrouosi cnosa: ksanigikayiliHa ekcnepmu3sa; spoxatiHicms; maca 1000 3epeH; BMicm 6I/IKG; YUCAO NAOTHHS.

Bctyn

Ruto o3ume — gpyra 3a BaskIHBICTIO (IIiCIIA
IIIIIeHUIT]) KyJbTypa B HAIIA KpaiHl Ta ogHa 3
HAHUTIOITUPEHIIIUX 3€PHOBUX Y OLIBIIIOCT arpo-
KJIIMATUYHUX 30H €Bpomu. 3 IOTJIAAy BHUPO-
IIyBAaHHs OPTaHIYHOI IPOAYKITI KUTO 03UMe €
oysxe mepcnekTuBHuM s Iosmicesa [1] macam-
mepe;T Yepes3 Horo BUCOKY 3aTHICTH hopMyBaTh
Bpo:kal Ha JocuTh OlOHMX IpyHTax [2—4]. BoHo
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O17TBIIT MOPO30CTIHKe, SIK IOPIBHATH 3 1HITUMU
03MMMMHM, MEHIII BUMOIJIKBE JI0 BOJIOTH, edek-
TUBHO BUKOPHCTOBYE OCIHHBO-3MMOBI OITaU Ta
JITIIIe BUTPUMY€E BECHSIHI IIOCYXU 3aBISIKH J0-
Ope po3BUHEHI# KopeHeBi# cucremi [5, 6]. Bpo-
sKal JKHTA JOCTUIAIOTh PAaHIIIe, HIMK IIIIEHNIIl
03MMOI, TOMY 3BLIIbHEH] I10JIST MOKHA BUKOPWC-
TOBYBATH i 03|MI KyJIBTYPH, 8 B paioHax 3
JOCTATHIM 3BOJIOKEHHAM — I INCJIAYKICHI Ha
3eyeHU# KopMm [7].

Hasimmmmyuy momepe JHAKAME I SKATA O3H-
MOTO € 3epHOB1 0000B1 KyJIbTYpH (TOPOX, KOPMOBI1
000w, BHKA), KOPMOBI cyMmiri (BHKO-OBEC, TOpPO-
X0-0BeC, BUKO-TOPOX0-0BEC), IPEeUKa, paHH1 copTH
KapPTOILII, KYKypy/3a Ha 3eJIeHUii KOpM 1 crIoc.

IIpomoBosibua IHHICTL BH3HAYAETHCSI 3HAY-
HUM BMmicToM Iporeiny (9-17%), ByrJieBomiB
(69,1%) 1 TakMX BasKJIMBUX BlTaMIHIB, 9K A, B1,
B2, B3, B6, PP, C, y sepni [9, 10]. Ocrausue € cu-
POBHHOIO IJISI XJII000YJIOYHOI Ta KOHIUTEPCHLKOI
IPOMHECJIOBOCTIL, CIIMPTOBOI, IMBOBAPHOL Ta Me-
OuuHOI rajgyasei. JKHTHI BHMCIBKM Ta KOpPMOBE
ooporrao 3 11-12% O1IKIB 3aBOsAKK J0OpOMY 3a-
CBOEHHIO BUKOPHCTOBYIOTh AK KOHIIEHTPOBAHMIA
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KOpM i TBapuH. HagaBHICTE y sKUTHBOMY XJTi-
0l IIOBHOIIHHUX OLJIKIB, OaraTux Ha He3aMIHHI
IIJISI JIF0JeM aMIHOKHCJIOTH M BITAMIHU, a TAKOXK
BeJIMKA KUIBKICTh KaJI0pill CBIIYATh IIPO BUCOKY
MMOKUBHICTH I[HOTO XaPUYOBOTO IPOAYKTY [5, 8].

3a narnmu FAOSTAT, ol sxkrTa II0CIBHOTO
03MMOro B YKpaiHl aMeHImIrcs Big 297,8 tuc. ra
y 2012-my 1o 101,5 tuc. ra y 2022 p., kou 0yJio
310pano 314 THc. T 3epHA 3a CEPEIHBOI BpOKALi-
Hoctl 3,1 T/ra. Ilig yposkait 2023 poKy BHCISTHO
79,2 Twuc. ra, 2024-ro — 77,2 THC. TeKTapPiB.

Ha pgymry HM3KM BUEHHX, COPT — OCHOBHUIM
daxTop, 110 BILIMBAE HA PIBEHL BPOMKAMHOCTI;
OpyTe Ta TPeTe MICIIA MOCIIalTh J0OpuBAa i Tex-
HOJIOT1l BHUPOIILYBAHHA (30KpeMa, 3aXHCTy BII
XBOPOO, IMIKITHUKIB 1 Oyp siHIB) BiAMOBiAHO [5].
Hajtmosximnme moreHIriajg IPOIYKTHBHOCTL 3ep-
HOBUX KYJBTYP peasi3yeTbCsi, KOJIU arpOTeXHi-
Ky HOETHYIOTH 13 010JIOTTYHUMH 0COOJTMBOCTAMU
COPTY, IPIOPUTETHE 3HAYEHHS SKOr'0 JOBEIEHO
M U1 omepsKaHHsS BHCOKHX 1 CTAJIMX YPOXKaiB
[11-13]. € meBH1 BUMOT'H 40 BPOKANHOCTI, CTIii-
KOCTI IIPOTH O10TUYHMX Ta a0l0TUIHUX PaKTOPIB
CepeIoBHINA, N0 CTA0LILHOCTI, IIJIACTHYHOCTI Ta
SKOCTI 3epHa, AKUM IIOBHUHHI BIIIIOBIIATHA COPTH
$KHTA IIOCIBHOIO o3umoro [14, 15].

Mema docnidxcers — 3OIMCHATU KOMILIEKCHE
BMBUYEHHS TA OIIHIOBAHHS HOBHX COPTIB KHTA
mociBHOro o3mmoro (Secale cereale L.) 3a ocHo-
BHUMM TOCIIOHAPCHKO-IIHHUMYE TOKA3HUKAMII:
BposkaiHicTo, Mmacow 1000 sepeH, BMIiCTOM O1JI-
Ka Ta YWCJIOM IIaIlHHA.

Matepianu Ta MeToAMKa ROCNIAKEHD

Ksamidikariiiny ekcrepTuay COpTiB JKUTA TI0-
CIBHOTO O3WMOTO Ha IIPUAATHICTD JIJIsT ITOIITHUPEeH-
Hs (mam — ITCII) mpoBomuiin BIIpogoBsK IBOX PO-
kiB (2022—-2023) y myHKTax JOCIIIKeHb YKpa-
THCBKOTO 1HCTUTYTY €KCIIEPTU3U COPTIB POCIHUH
B MeKaxX I'PYHTOBO-KaiMaTudHux 30H Jlicocremy
[Cymcbra (c. Jlikapcere, Cymcbruit p-H, Cym-
cbka 00.1.), Teprominbebka (c. [Limotuua, TepHo-
MUTBCBKUN p-H, TepHomiabchbka 001.), XMeJsb-
aunbka (c. TpebOyxieii, JletwuiBchbkuit p-H,
XmespHUIIBKA 0041.), YepHiBenpka (¢. Ommxuiio-
ku, Kinnmauceruit p-g, YepHiBerbka 00.1.) disil
VIECP] ra Ilomices [#Kutomupcebka (c. Bucoxe,
Yepusxiscbruit p-a, sHuromupcebka 006.1.), 3a-
kapuarceka (c. Bemuri Jlyukn, MykadiBchbKHiA
p-H, 3akapnarcbka 00J1.), IBaHo-DpaHKIBChKA
(c. KoruriBka, I'opomenkiBcbkuii p-u, IBano-
OpaukiBchbKa 00.1.), YepHirisebka (c. XaJIsaBHH,
Yepuiriscbkuit p-#, Yepuiriscbka 00J1.) il
VIECP; Jlwbamiscskuii Bimmia BoamHCBEKOI
dimi (c. Jepesoxk, Jlrobamriscsruii p-u, Bosmmm-
CcbKa 00J1.), IBAaHKIBCHKMI CEKTOP IMOJIBOBUX II0-
camxens XmeabHHIbKol ¢umi (c. IBamHiBka,
IllemeriBehKmit p-H, XMeJIbHUIIBKA 00JI.)].

Cepenuili IIOKA3HMK BPOKANHOCTI 3asBJIe-
HOT'O COPTY HOPIBHIOBAJIM 3 YMOBHHM CTAHIAP-
ToM (ycepeqHEHUM IIOKA3HHKOM BpO?ICaI/IHOCTl
COPTIB, 110 npommm IIepsKaBHY peecTpariiio 3a
HOIepeqHiX IUSATh POKIB), SKHM PO3paxoByBa-
JIN IIIOPOKY IJIA PISHUX IPYHTOBO-KJIIMATHYHNIX
308 Yrpaium [16, 17]. BiporigHicTs pesyJsbTa-
TIB eKCIepTHU3u 3abe3leuyBaJin IIOHANMEHIIIe
TPHOMaA IIYHKTAMHM JOCIIMKEHDb y MeKaX OIHiel
IPYHTOBO-KJIIMATUYHOI 30HH.

Y mporeci mociimpkeHbL IIOCJIyTOBYBAJIHCS
«MeToouKo0 IIPOBENCHHS KBAIIQIKAIIMAHOL
EKCIIePTHU3N COPTIB POCIMH HA IIPUIATHICTH IO
momupeHHsa B YEpaiHi (3arajbHa YacTHHA)»
[16] Ta «MeToguKoo0 IIPOBENEHHS E€KCIEPTU3H
COPTIB POCJIMH T'PYIIM 3€PHOBHUX, KPYIISIHHX Ta
3epH00000BUX HA IIPUIATHICTH A0 IIOIINPEHHS
B Yxpaim» [17].

[Toromso-gaIiMaTHYHI YMOBHM OCTAHHIX POKIB
OyJIM IOBOJII CIPHUATINBUMU JJIS BUPOIILYBAKHS
SKHATA IIOCIBHOI'O O3MMOI'0, OCOOJIMBO B 3MMOBUIA
1 BECHSIHO-JIITHIN Iepiloau, II0 XapaKTepru3yBa-
JIMCSA HITBUIEHNMEI TeMIIEPATYPaMU Ta JOCTAT-
HBOIO KIJIBKICTIO OIIamiB. BHHATOK CTAHOBHUIN
numre 2021-2022 pp., kosiu Ha QOHI OITHMAJIbL-
HOT'O TAPOTEPMIYHOI0 PEKUMY BIIPOIOBI WM
Ta Oepes3Hs — KBITHS BiKe B TPaBHI 3adlkcyBaIn
HepIll IIPOABU IIOCYXH, SKA IIOCHJIAJIACH IIPO-
TaroMm depBHsa. Ha mouarky sira samacu 1po-
OYKTHBHOI BOJIOT'M IiJ HOCIBAMU B METPOBOMY
mapi rpyHTy 3HU3UIUCSI 10 33—35 MM 1 MeHITe,
110 HEraTHBHO (X04a ¥ HeICTOTHO) BILJIMHYJIO HA
K1JTBKICHI ITOKA3HUKU MaiOyTHHOTO BPOKAIO.

Y cepenuni Bepecusa 2022 poKy 3a HACTAHHS
ONTHUMAJIBPHUX KJIIMATHYHNX CTPOKIB CIBOM 03M-
MUX KYJIBTYP, 30KpPeMa ¥ KKUTAa IIOCIBHOTO, CKJIA-
JIMCSI HeTHUIIOBI IIOrOIH1 yMOBH. Biipomossk ciBOu
Ta OCIHHBOI Bererarrii mig yposxait 2023 poky B
O0araTh0x 00JIACTSIX CIIOCTEPIrajau 3HAYHY KlJIb-
KICTBE OIIa 1B (JOIIIB), 110 IIPHU3BEJIO J0 HeXapak-
TEePHOr0 OCIHHBLOTO IIEPE3BOJIOKEHHS BEpPXHIX
IapiB IPyHTY.

3araJjiom, CTaH IOCIBIB JKUTA O3MMOI0 B YKpa-
1H1 OIIIHIOBAJIH AK Nobopuii. Bonu mosHicTIo 360e-
peryIucs, amse MPOTArOM IIePe3rMIBJIL He 0yJI0
SKOTHMX HECIIPUATINBUX ABUII. JlocTaTHS K1Ib-
KICTh ommamiB B3uMKy 2022—2023 pp. 3a He3Ha-
YHOI'0 IIPOMEP3AHHSA IPYHTY CIIPUAIa (POpMY-
BAHHIO MOr0 OIITHMAJILHOTO 3BOJIOMKEHHS I
O03MMMHOIO B IIePi0J BIAHOBJICHHS BereTarril.

Buma 2022-2023 pp. BUABMIIACI ONHICIO 3
HauTeInmux 3a ocrauHl 20 pokiB. YcepenHeHa
TeMIepaTypa MHOBITPSI B IPYOHI — JIIOTOMY IIe-
peBuIlyBasia HOpMY B cepemubomy Ha 2-3 °C.
Hapiumsryl nokasanky craposuiu — 9—15 °C, ua
cxoml Ta miBHIYHOMY cxomi — —16—20 °C. IIpomep-
3aHHS IPYHTY OyJI0 HE3HAYHNM a00 BIICYTHIM; He
3a(plKCOBAHO CTIMKOrO CHIrOBOI'O IIOKPHUBY, KK

ISSN 2513-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2024, VoL. 20, No 2 121



PocnuHHuymso

0u 3asaras TpuBasuit yac. Omaam — mepeBaskHo
MOKPHH cHIT 1 jomr. JHogHux 3arpo3IuBUX ABUIIL
JIJISI SKHTA IIOCIBHOI'O 03MMOI'0 He CIIOCTEPITralIm.

BaB,I[HRI/I OMIPHOMY TEeMIIePATyPHOMY PEesKHU-
My HaBecHi 2023 POKY BIZIOYJIOCH yCIIiIITHE Bl,[[-
HoBJIeHHA Bereramii (14—15 OepesHs), cepemHl
IMOKA3HUKUA TepMOMeTpa BIIPOJIOBK Kol (bepe-
3€Hb — YepBeHb) OyJIu OJU3bKUMHU a00 HUKIU-
Mu 3a Hopmy Ha 1°C (Maiike imeabHO 71T PO3-
BUTKY pOCJII/IH) a 3aIacy IpOJyKTUBHOI BOJIOTH
B rpyHT1 I IIePEeBAKHOI0 KIJIbKICTIO IIOCIBIB —
JOCTATHIMK Ta onTuMaJabHuMN. DopMyBaHHS
PEIIPOAYKTUBHUX OPraHIB O3MMHX 3€PHOBHUX
KyJIBTYP BLIOyBaJIOCAd 3a CIPHUATIUBUAX YMOB
TeIJia Ta BOJIOro3abesmedyeHHs, 1 crauoM Ha 27
JYepBHS Ha OLIBIIOCTI ILIOLI BIAMIYEHO MOJIOYUHY
CTHUIJIICTD; y MIBASHHNX TA MICISIMHU II€HTPAIb-
HHUX 1 CXIJHHX 00JIACTAX 3€PHO YKHUTA O3HUMOI0
IOCATJIO BOCKOBOI CTUIVIOCTL, HA OKPEMHUX IIOCI-
BaxX y 3axXigHUX, IMIBHIYHUX TA CXITHHX 00Jac-
TSAX IIe TPUBAJIO IBITIHHSA KOJIOCY.

Bwmicr 6ika B coprax sKHTA IIOCIBHOI'O O3H-
MOr0 BHM3HAYAJIH EKCIIPEC-METOIOM, BHIKOPIC-
TOBYIOUHN 1H(pPAYEepBOHUI aHAII3aTOp 3epHa
Infratec 1241 (Foss, Jamisg), umcnao Imamif-
Ha — 3a Xarbeprom — Ilepremom Ha mpumiaaml

ALPHATEK FN (Foss, Janis). ¥ komxHOMY 3
BUIIAIKIB IIOCIyroByBasncsa «MeTomuKomo IIpo-
BeIeHHSA KBAJII(PIKAIINHOI eKCIIEPTH3M COPTIB
POCJIMH HA HPHOATHICTE [0 IIOIIMpeHHd. Mero-
OU BH3HAYEHHS ITOKA3HHUKIB SKOCT1 IIPOMYKILI
pocimuaAITBaY [18]. JlocaimmeHHa IpoBOIAIN

B J1abopaTopli IMOKA3HHUKIB SIKOCTI COPTIB pPOC-
aua YIECP.

Pe3ynbTratn pocnigxeHb

Jlep:xaBHUIT peecTp COPTIB POCIUH, IPUIAT-
HUX JJIs TOIIAPEeHHs B YKpaiHi, CTAHOM HAa
TpaBeHb 2024 pory HaJsiuye 67 coptiB / Tibpu-
B KHTA IIOCIBHOI'O 03MMOT0, 3 AKHX 31 (46,3%)
1H03eMHOI Ta 36 (53,7%) BITUM3HSIHOIL CeIeKIIi].

YuceIbHICTD COPTIB B €KCIIEPTU31 BIIPOIOBIK
OCTAHHIX II'SSITH POKIB 3MiHOBaJIaca Big 18 mo
32. HaitbipIm1y KIJIBKICTD $KUTA IIOCIBHOTO O3MU-
moro mociimrysaan 2019 pory [19].

Vewboro y 2021-2022 pp. EBamidixairii-
"y ekcrneprusdy Ha IICII mpoxomuau 24 coptu
SKUTA IIOCIBHOrO 03mMoro [9 (37%) BITUMSHSHOI
ta 15 mT. (63%) iHO3eMHOI cesekIri]; y 2022—
2023 pp. — Ha 29% wmenrte, To6To 17 copTie [11
(65%) 1HO3eMHOI Ta 6 11T, (35%) BITYUM3HAHOI ce-
nekii] (rabi. 1).

Tabauysa 1

Ananis nporpamu kBanidikauiinHoi ekcneptusu Ha MNCM xwuTa nocisHoro o3umoro

Coptu

CopTun 2-3 pokiB ekcnepTusm

BiTun3HaHoOT cenekuii

IHo3eMHOT cenekuii

BiTun3HaHoOT cenekuii| IHo3emHOT cenekuii

Bevoro Kinbkicts, wr. | KinbKicTs, wr. | Bevoro Kinbkicts, wr. | Kinbkicts, wr. |
2022

21 9  [37] 15 [63] 101 4 [4] 6 160
2023

7] 6 [35] 11 6| & 4 [29] 10 |71

Cepenusi Bposkatiaicth 2022 poky B 30HI
Jlicocremry cramoBmia 8,46 T/ra, MaKCHMAaJlb-
Ha — 12,43 (Tepmomiibcbra iz YIECP),
MiHiMasibHA — 3,54 T/ra (XMmesbHUITBKA Q1T
VIECP). Vcepenuenwnii mokasuuk Ha Ilomicel —
6,85 T/ra, HaBumuin — 9,69 (IBano-OpaHKIB-
coka ¢umsa YIECP), maniameunit — 3,56 1/ra
(Yepwuiriscepra diria YIECP).

Cepenms BposkatiaicTs 2023 poky B 30Hi Jlico-
crenmy cramomia 8,03 T/ra, MakcuMaJbHA —
12,29 (Teprominabebka s YIECP), mirimans-
Ha — 4,6 T/ra (Xmenpannpka Qiaisg YIECP). Vee-
penuenwnii mokasuuk Ha Ilosmicel — 6,39 T/ra, Haii-
pumwmit — 11,77 (Yepwiriecera dimias YIECP),
HavHmkrynit — 2,65 1/ra (Bakaprarchbra uTis
VIECP).

Haiib1ap1m cepennl Bposkal sKUTA B yC1 POKHU
JOCTimKeHb (popMmyBasucad B TepHOIIIBbCHEIN
imii (10,0-10,6 1/ra), Haiimerri — 2022 poky B
Yepwirisepkii (4,9 1/ra). CrablapHEMM, X04a I
HEBMCOKHMMHM, BOHU Oy/1r y XMeJIbHULbKIHA ¢iirii
B obmmBa poxwu (6,6—6,7 T/ra) (puc. 1).

122

¥V 2023 p., AK IOPIBHATH 3 HOIEPeIHIM, BPO-
MKANHICTD IIepeBaKHOI K1JIBKOCTI COPTIB 3pOCTa-
na Big 0,03 mo 1,30 T/ra. Ii sumxenns crocrepi-
rasm jutre B ‘KWS Gilmor’ (1a 1,35 y micocre-
moBiit 1 0,1 T/ra B moJichbKIM 30H1) Ta ‘Lunator’
(ua 1,27 1/ra B micocremnosii 30H1). Haibiaprmm
npupocrom xapakrepusyBascsa ‘KWS Pulsor’ —
Ha 1,30 (ITomices) Ta 0,94 t/ra (Jlicocrem) (puc. 2).
B Jlicocremy Bposkai soumbimarick Ha 0,43 T/ra,
a6o 5% (3 8,03 mo 8,46 T/ra); Ha Ilomiccl — Ha
0,46 T/ra, abo 7% (3 6,39 mo 6,35 T/ra). Haii-
ourpire ix cpopmysanmu copru ‘SU Perspectiv’
(JIicocrer — 9,98 t/ra, Ilomicesa — 7,87 t/ra) 1 ' KWS
Pulsor’ (JTicocrerr — 9,55 t/ra, Ilomices — 7,78 T/ra)
(Tadma. 2).

Coptu ‘SU Baresi’, ‘SU Perspectiv’, ‘KWS
Gilmor’ 1 ‘KWS Pulsor’ 3 TpusasicTio mepiomy
Bererarii 259-279 mi6 3a HOKa3HUKAMU BPO-
SKAMHOCTI IIePEeBUINWIIM YMOBHUMN CTAHOAPT.
Tag, ‘SU Baresi’ — ma 1,87 t/ra, abo 25,2%, y
Jlicocrerry Ta ma 1,54 T/ra, abo 22,6%, Ha Ilo-
aicel; ‘SU Perspectiv’ — ma 2,59 1/ra, abo 35,0%,
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Puc. 1. CepepHa BpoXKaiiHiCTb COPTIB }KMTa NOCIBHOro 03UMOro BNpPOAOBIK BUNPOOYBaHb
y pi3Hux diniax YIECP (2022-2023 pp.)
Tabnuys 2
VYposKaitHicTb copTiB XuUTa NOCiBHOr0 03MMOro
3anexHo Bif rpyHTOBO-KNiMaTMYHUX 30H, T/ra (2022-2023 pp.)
Cont Jlicocten Monicca
P YC* | 2022 | 2023 |CepepHa| YC* | 2022 | 2023 |CepepHa
'SU BaresT 739890 | 961 | 9,26 | 680 834|834 | 834
‘SU Perspectiv’ | 7,39 | 9,78 |10,17| 9,98 | 6,80 | 8,11 |7,63| 7,87
‘Lunator’ 739|747 | 620 | 684 |680|511|535| 5,23
‘Reflektor’ 739|754 844 | 799 680|614 6,17 | 6,16
‘KWS Gilmor’ 739|986 |851| 919 |680| 79 7,80 | 7,85
‘KWS Pulsor’ 739 | 89 |10,20] 955 6,80 7,31 /825| 7,78
HIP, . - [040/085| 075 | - 089|081 081
* ymoBHUN cTaHaapT (YC) — ycepesHeHa BpOXaiHicTb COpPTiB, Wo Npou-
WK AepxaBHY peecTpauito 3a n'aTb NonepeaHix pokKis.
y JricocTerosii 3oHi Ta Ha 1,07 T/ra, abo 15,7%, 154 13
y mouicekiit; ‘Reflektor’ —ma 0,60 T/ra, abo 8,1%, 0.9 0.94
B Jlicocremmy; ‘KWS Gilmor’ — ma 1,80 T/ra, a6o g 170,71 ’ :
24,3%, B jticocremoBiii 30H1 Ta Ha 1,05 T/ra, ado K 039
15,4%, B mosmicekiit; ‘KWS Pulsor’ — Ha 2,16 T/ra, S 05 ’ 0,24
abo 29,2%, B Jlicocremy Ta ma 0,98 T/ra, abo = 0 H B 0,03
14,4%, ua Iloicci. x 0 - =
Maca 1000 3epeH y HOCTIIsKyBaHUX COPTIB % -0,1
3MIHIOBaJIaCA B Mekax 32,2—38,8 I 3ay1esxHO Bif .5—0:5 i ~0,48
rpyHTOBO-KJIIMaTuuHOl 30HuU (puc. 3). HaiiBu- §
IIIMH IIOKa3HUKaMHu B JlicocTeny BlI3HAYMIINCE =11
‘KWS Pulsor’ (38,5 r) 1 ‘'KWS Gilmor’ (38,0 r), 107
Ha Ilomicci — ‘SU Baresi’ ta ‘Lunator’ (34,6 r). =15~ ’ -1,35
MimiMaapHl 3HAYEHHS IIPOIEMOHCTPYBAJIN ‘SU Baresi’ ‘Lunator’ ‘KWS Gilmor’
‘Lunator’ (36,0 r) 1 ‘SU Baresi’ (36,5 r) y Jico- ‘SU Perspectiv’ ‘Reflektor’ ‘KWS Pulsor’

cremosit Ta ‘KWS Gilmor’ (32,2 r) 1 ‘Reflektor’
(32,6 1) y mIOTICHKIM 30HI.

Bwmicr Oinka B 3epHl 3aJIe:KHO BiJ POKY Ta
IPYHTOBO-KJIIMATUYHOI 30HU BapiloBaBcs Bif 8,1
1o 11,5%. Haii611s11010 10ro K1JIBKICTIO BIA3HA-
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Puc. 2. 3miHa BPOXXaWHOCTi COpPTiB }KMTA NOCIBHOIO
o3umoro y 2023 p., AK nopiBHATK 3 2022 p.,
3a pe3ynbTatamu ekcneptusu Ha MCM
Y Pi3HUX I'PYHTOBO-KNiMaTUYHUX 30HAX
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Puc. 3. Maca 1000 3epeH COpTiB }XUTa NOCIBHOro 03UMOro 3a AAHMMM BUNPOOYBaHb
y pi3HUX I'PyHTOBO-KNiMaTUYHMX 30Hax (cepeAHe 3a 2022-2023 pp.)

umanck ‘Lunator’ (11,0% B Jlicocremy Ta 10,3%
Ha Ilomcei) 1 ‘Reflektor’ (10,0% B Jlicocremy Ta
9,6% ma Ilouiccl). Ycepenuenmnii BmicT OLIKa B
perrTu copTiB OyB Ha piBHI 9,2-9,3% B micocTe-
moBl# Ta 8,4—8,7% y ImoJIichbKiM 30H1 (Tabi. 3).

Tabauys 3
BmicT 6inka B 3epHi copTiB }KMTa NOCiBHOro 03UMOro 3a
AaHUMKM BUNPOGYBaHb Y Pi3HUX I'PYHTOBO-KNiMaTUYHMX
30Hax, % (2022-2023 pp.)

Cont NicocTen Monicca
P 2022 | 2023 | CepepnHe | 2022 | 2023 | CepepHe
‘SU Baresi’ 98 | 8,6 9,2 87 | 81 8,4

‘SU Perspectiv' | 9,8 | 8,8 9,3 89 | 85 8,7
‘Lunator’ 10,6 | 11,5 10,3

‘Reflektor 10497 | 100 | 96 | 95 | 96
‘KWS Gilmor | 96 | 89 | 92 |88 |87 | 87
‘KWSPulso’ | 93 1 93| 93 |87 |87 | 87

HIP,,, 064 14| 09 | 09| 1,0 | 10

Bigmosimuo mo Kiacmgiraropa moxasHuMKIB
SIKOCT1 OOTAHIYHUX TAKCOHIB, COPTH SIKUX IIPO-
XOISITh €KCIepTu3y Ha IIPUIATHICTH 0 IIOIIH-
peuns [20], OLIBIIICTE IOCTIAMKYBAHUX COPTIB
XapaKTepU3yBaJIMCA HU3BKUM BMICTOM OLIKA
(< 9,9%), cepenui sHauenns (10,0-12,9%) mpo-
nemoncTpyBasu ‘Lunator’ (B 000X IpyHTOBO-KJTi-
matnaHux 30Hax) 1 ‘Reflektor’ (y Jlicocremy).

Baramom, y 2023 p., IK IIOPIBHATY 3 TIOIIEPE/I-
HIM, B 3e€pHI ITIepeBaskHOI KIJILKOCT1 COPTIB (hiK-
cyBaJIu 3MeHIIeHHs BMicTy Olika. HaiiBarowmi-
urumM BoHo 0yiio B ‘SU Baresi’ — Ha 1,2% B mico-
creroBiii Ta Ha 0,6% B mOJIiCHbKIN 30H1. Bumsarox
craHOBMB Jmine copt Lunator’, mo y 2023 p.
HOJILIIINB ¢Bol mokasHukn Ha 0,9%. 3Havennsa
oysnu cramumu B ‘KWS Pulsor’ mporsarom 06ox
poxiB — 9,3% B Jlicocremy Ta 8,7% ma Ilomicel
(puc. 4).

OOHMM 3 OCHOBHUX IIOKA3HUKIB SIKOCTI SKUTA
IIOCIBHOI'O O3UMOI0 € YHCJIO HAaIlHHA, AKe 3a0ea3-
neuye epMEeHTATHBHY aKTUBHICTE TICTA, HE00-

1,57
11 0,9
g 05
.=
\O
g 0 u = = 0.0
5-05" 0.3 e e
=3 -0,4 !
3 -0,6 -07 -07
= -1
-1,2 -1,0
-15-
‘SU Baresi’ ‘Lunator’ ‘KWS Gilmor’
‘SU Perspectiv’ ‘Reflektor’ ‘KWS Pulsor’

@ Nlicocten = Monicca

Puc. 4. BapiloBaHHA BMicTy 6inKa B 3epHi copTiB XuUTa
nocisHoro osumoro y 2023 p., Ak nopisHaTu 3 2022 p.,
3a pe3ynbTatamu ekcneptusu Ha MCIM
Y Pi3HUX 'PYHTOBO-KIiMaTUYHNX 30HAX

XIOHY U1 JOOpPHMX XJIiOOIIEeKAPCHKUX BJIACTH-
BocTel. Poamam KpoxMaJIio Ta SHUMKEHHS STKOCTI
xmi0a (TUIKHE M SKyII) BiIOyBalOTbCS 4Yepes
MIOBUINEHY KOHIIEHTPAINIn (epMeHTy ajbga-
aMuIasu. BriM 3a IIOBHOI BIACYTHOCTI TaKHX
depmeHTIB X110 BUXOIUTH HAIMIPHO CYXUM.
BeranosierHs uwmcnia mamiHHS  gae 3MoO-
Iy TeCTyBATH CTYIIIHBb YIIKOIMKEHHS 3epHa, a
TAKOX BH3HAYATH €H3UMHY AKTHBHICTH 00-
POIIIHA [JI BHINYKH, B COJIOMI TA 1HIIHX IIPO-
JIyKTax; 3'sICOByBaTH CTaH BYTJIEBOIHO-aM1Ia3-
HOIO KOMILJIEKCY 3€pHA UM OOpPOIIHA, CYIAYN
PO AKTHBHICTL ajibda-aMiiasu. Bigmosimao
mo «MeTomuKm IIpoBemeHHSA KBaJII(piKaAIIIHHOL
€KCIIePTU3U COPTIB POCJUH HA MPUIATHICTD 10
nomrupeHusa. Meroqy BH3HAYEHHS MOKA3HUKIB
SIKOCTI IIPOOYKII POCIMHHULITBA» [18], akTHB-
HICTh aJibda-aMuIasy 3aJIesKHO Bl YMCJIA IIa-
MIHHS YMOBHO MOSKHA CXAPAKTEPH3yBaTH SK
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Brcoky (< 80 c), cepenmuio (80—120 c) Ta HU3LKY
(> 200 c). Bucory crocrepiraioTh y IIPOPOCJIO-
My 3epHi. XuTi0, BUIIEYEeHUH 3 TAKOTO OOPOIITHA,
Oyze 3 JUIIKUM M SKYIIIeM, MEeHIIIOr0 Po3Mipy,
TEMHOT0 KOJIbOPY, 3 KPYIHUMH ITOPOKHUHAMH.
CepenHsa aKTHBHICTE € OINTHMAJIHLHOI, 4 OT 34
HU3bKOI XJIIOHUN M SIKyIl BUHIE CyXUM, 3 Ma-
JauM 00’eMOM XJIIOMHH, III0 MOKE IIPHU3BECTH 0
IIBUIKOIO IICYBAHHS.

3epHo, sSKe MOCTIOWJIN I YaC eKCIepTU3H
Ha IICII, xapaxkTepusyBasiocs HU3bKOIO aKTHUB-
HICTIO ajib(a-amisiasu: B cepequbomy — 198,4—
311,3 ¢ (tabma. 4). HatimMenn 3HAYEHHS YHCIA
namgiaHa maB copT ‘Lunator’ — 198,4 (JIicocrerr)
ta 213,8 ¢ (Ilomices).

Tabauys 4
Yucno nafiHHA 3epHa COPTiB XKUTA MOCIBHOrO 03MMOTO,
AKi BUNPO60BYBaNM y Pi3HUX FPYHTOBO-KNiMaTUYHUX
30Hax, ¢ (2022-2023 pp.)

C NicocTen Monicca
opT 2022 | 2023 |CepepHe| 2022 | 2023 |CepepHe
‘SU Baresi’ 241,51250,3| 245,9 |314,8/288,0| 3014
‘SU Perspectiv’ | 265,0 | 257, | 261,3 |320,3|284,5| 302,4
‘Lunator’ 233,5/163,3| 1984 |216,3|211,3| 213,8
‘Reflektor’ 237,81207,0| 222,4 |1291,8|245,8| 268,8
‘KWS Gilmor” |298,0(261,3| 279,7 |331,0/291,5| 311,3
‘KWS Pulsor’” |288,0/239,7| 263,8 [298,0/1294,3| 296,1
HIP, . | 361|49,7 | 393 | 541 439 | 478
BucHoBKM
Orixe, CcOpPTH “KHTA IIOCIBHOTO O3KMMOI'0

‘SU Barest’, ‘SU Perspectiv’, ‘Reflektor’, ‘' KWS
Gilmor’ 1 ‘KWS Pulsor’, saxi BuirpoboByBaIn
mpotrsirom 2022—2023 pp. y pi3HUX eKOJIOTTYHUX
nyarrax Jlicocreny ta Ilosicest, copmyBau
cepemHIo BposKaHiCcTh Ha piBHI 8,80; 8,92; 7,08;
8,52 Ta 8,67 T/ra BIOIOBIAHO M HMEePEBUIIMUINA 34
LM IIOKAa3HMKOM YMOBHUH cTaugapT. Bel Buiie-
BKAa3aHI 3pas3ky BHeceHo 10 JlepaBHOro peect-
Py COPTIB POCJIMH, IPUIATHHUX IJIS IOIIHPEHHS

B YEpaimi.
Haii6inpmum BmicToM 6Oinika B 3epHi (ITo-
Ka3HUK dAKoCTl) Blasmaumaumca Lunator’

(10,3% wna Ilomicci Ta 11,0% y Jlicocremy) Ta
‘Reflektor’ (9,6% ma Ilomiccl Ta 10,0% y Jlico-
cremry). Halimennn sHaveHHS ypciIa IIagiHHS
maB copt ‘Lunator’ 198,4 (JIicocrem) Ta
213,8 ¢ (ITomxices).

BruposamsxeHsss HOBHX COPTIB KHTa IIOCIB-
HOT'O 03HMOTO CIIPHSE BIIPOIMKEHHIO HOr0 BH-
POOHHUIITBA 10 MOIEPEeIHIX 00CATIB AK XJIIOHOI,
KPYIISIHOI Ta KOPMOBOI KyJIBTYPH.
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Purpose. To carry out a comprehensive study and evalu-
ation of new varieties of winter rye (Secale cereale L.) ac-
cording to the main economic and quality indicators: yield,
weight of 1000 grains, protein content and falling number.
Methods. The qualification examination on the suitability
of varieties for distribution in Ukraine was carried out in
2022-2023 at the research stations of the Ukrainian Insti-
tute for Plant Variety Examination in the soil-climatic zones
of the Forest-Steppe and Polissia, using the “Methodology
for conducting qualification examination of plant varieties
for suitability for distribution in Ukraine (General part)”
and “Methodology for examination of plant varieties of the
group of cereals, grains and legumes for suitability for dis-
tribution in Ukraine”. Laboratory studies were carried out
in accordance with the “Methodology for qualification exa-
mination of plant varieties for suitability for distribution.
Methods of determining quality indicators of plant produc-
tion”. Results. The economically valuable characteristics

126

of new varieties of winter rye (‘SU Baresi’, ‘SU Perspective’,
‘Lunator’, ‘Reflektor’, ‘KWS Gilmor’, ‘’KWS Pulsor’), included
in the State Register of Varieties Suitable for Distribution
in Ukraine, were studied. Their potential for yield and pro-
tein content was analysed. Yields were higher in the Forest-
Steppe zone than in Polissya in all years of the study. The
highest values were recorded for the varieties ‘SU Perspec-
tive’ (7.87-9.98 t/ha), 'KWS Gilmor’ (7.85-9.19 t/ha) and
‘KWS Pulsor’ (7.78-9.55 t/ha). Lunator’ (11.0 and 10.3%)
and ‘Reflektor’ (10.0 and 9.6%) had an advantage in protein
content (quality indicator). Conclusions. According to the
results of the SVD qualification test, the investigated varie-
ties are recommended for cultivation in the Forest-Steppe
and Polissia zones. The maximum falling number, which
determines the state of the carbohydrate-amylase complex
(alpha-amylase activity), was recorded for ‘Lunator’ (198.4 s).

Keywords: qualification examination; yield; weight of
1000 grains; protein content; falling number.
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VYAOCKOHANeHHA NPAKTUKU COPTOBMNPOOYBaHHA B YKpaiHi
3 OrnAAy Ha MXKHapoaHUM [OCBiA

0. B. 3axapuyk?, C. 0. Tkaunk?*, H. 0. Cunnuea?, H. b. ToniveHko?, H. b. Jlunyak?, €. C. KoBanbuyk?

HHL| «Incmumym azpapHoi ekoHomiku», sya. lepois 06opoHu, 10, M. Kuis, 03127, YxpaiHa
2YkpaiHcbKul THcmumym ekcnepmu3su copmis pocauH, sya. lopixysamcbrull wnsx, 15, m. Kuis, 03041, YkpaiHa,
*e-mail: s-s-tk@ukr.net

Mera. [Jocnigutu npo6nemu cuctemm coptoBunpobysaHHsa B YKpaiHi, BUBUMTY WAAXM W OOFPYHTYBATU HAnpaMK ii ynoCKOHa-
JIEHHA 3 OMNAZY Ha NPaKTUKY pi3HWUX KpaiH. MeToaum. Mig yac gocnigKeHb BUKOPUCTOBYBANM 3araibHOHAYKOBi METOAM, 30KpeMa
rinoTesu, CNOCTEPEXKEHHS, MOLLYKY 3 e/leMeHTaMK eKCTpanosaLii ;xkepeno3HaByoi 6a3u faHux, aHanisy, NopiBHANBHOT OLiHKM Ta
CuHTe3y Ans hopMyBaHHA BUCHOBKIB. Pe3ynbTtatu. locnigkeHo npakTuku coptoBunpobyBaHHsA B YkpaiHi, Cnonyyerux Ltatax
Amepukn Ta KpaiHax €sponeiicbkoro Coto3y (Koponiectei Higepnangie i Pecny6niui Monbwa). BcTaHoBneHo, Wwo 3aransHuii
KaTanor coptie pociuH €C cknagaeTbes 3 COPTiB, AKi NPOMALWAN €KCNepTM3y Ha 3araibHMX 3acafiaX Ta BHECEHT A0 HALiOHANbHUX
katanoris kpaiH €C. Ins iHwux gepxas (He uneHiB €C) BigcyTHi cnewianbHi yMoBM peecTtpalii 6e3 ekcneptusun. Peectpauito
6a30BaHO Ha pe3ynbTatax odiLifiHux BUNPOOYBaHb HaLiOHANbHUX areHTCTB, YNOBHOBAXEHUX JepXXaBHUMMU opraHamu (610po).
LLlo6 npoBecTn ekcnepTusy Aas AOMNYCKY COPTY HAa PUHOK, HEOBXiHO BCTAHOBUTH 3HAYHY KiNbKiCTb EAMHMUX KpUTEpiiB Ta MiHi-
ManbHUX BUMOT, BOLHOYAC 3BaXKalouM Ha MiXHapoAHi npaBuna WoAo NeBHUX nonoxeHb. CopTh, BHeCeHi Ao 3aranbHoro Katanory
€C, € ponyweHnmu fo cepTudikallii Ta Npogaxy HaciHHA Ha TepuTopii BCix AepiaB-uneHiB EBponeicbkoi CninbHOTH. BogHouac
y CLWA pie iHwa HauioHanbHa cucTema obiry Ta peecTpalii, B sikill AepaBHa peecTpalis € Heo60B'A3KOBOIO 418 KOMEpLiHOMo
NOLWMWPEHHA COPTiB. 3a iHPopMaLilo NPo HKUX Ta iXHIO LiHHICTb Hece BifNOBigaNbHICTb BAACHUK, AKMIA i NPOBOAUTL COPTOBM-
npobyBaHHA. Lleit NpuHLMN NOWMPIOETLCA AK Ha HaLioHaNbHI KOMNaHii, Tak i Ha Hepe3ugeHTiB. BignoBigHo [0 BUMOT YMHHOIO
3aKoHy YkpaiHu «lpo 0XopoHy NpaB Ha COPTU POCIUHY, 3apeecTpoBaHi B €C Ta/abo CLUA copTi MOXKHa nowupioBat Ha Tepu-
TOpii Hawoi aepxasu 6e3 npoBeaeHHs KBanidikauiiiHoi ekcnepTsu. Takox He 3AilcHIOOTL odillifiHux nicnsapeecTpauinHux
OOCNiXEHb BU3HAHMX i pO3NOBCIOMKEHMX B YKpaiHi copTiB. BTiM 6inblicTb COPTiB BITYN3HAHUX 3aABHUKIB HEe 3apEECTPOBAHi
B €C Ta/abo CLUA, a ToMy 10 HUX 33CTOCOBYIOTb BUMOTY NPO NPOXOMKEHHS LOHANMEHLLE [BOPIYHOMO LIMKIY AOCNIMKEHD 3 Me-
TOI0 NiATBEPAKEHHA NPUAATHOCTI ANA NOWMPEHHsA B YKpaiHi. Take TpaKkTyBaHHA YMOB PeECTPaLii COPTIB HA TEpUTOPIi KpaiHu-
yyacHuui cynepeuntb MiXHapogHii KoHBeHLiT 3 oxopoHu HoBux copTiB pociuH (KoHseHuii UPOV), Bumoram COT (yropi GATT
Npo HeAMCKPUMiHALiHWIA pexum Toprieni), cTarTi 6 Oupektuen Papn 2002/53€C Ta nopylye KOHCTUTYLiAHT npaBa BiTYM3-
HAHUX CeneKuioHepiB, OCKINbKM CTaBUTb Y HEPiBHi KOHKYPEHTHI YMOBM HaLiOHaNbHUX 3afBHUKIB Ta ixHi copTu. BucHoBKM.
BRocKoHaneHHs HalioHaNbHOrO 3aKOHOLABCTBA, 30KPEMA YCYHEHHs cnpoleHoi peecTpauii (6e3 nposegeHHs odiuiitHux fo-
CNifKeHb B 'PYHTOBO-KIiMaTUYHUX 30Hax YkpaiHu), acTb 3MOry CTBOPUTU EAMHUIA MiAXin Ta piBHi yMOBKM KOMepLiitHOro 06iry
COPTiB i TOPriBNi HACIHHAM ANsA BITYN3HAHUX Ta THO3EMHUX cenekLioHepiB. be3ansTepHaTMBHO yKpaiHCbKi HOPMM Ta CTaHAAPTM
He MOBUHHi CynepeymnTi TUM, WO Ail0Tb Y BifNOBifHUX MIXHAPOAHUX Ta EBPONECbKUX OpraHisauisx. Lle cnpuaTume BUKOHaHHIO
BMMOT W00 0O6MiHY pe3ynbTaTaMu eKCnepTusn Mix gepxaBamu-uneHamu Konsenuii UPOV.

Knrouosi cnosa: copm; ksanigikayilina excnepmusa; nicispeecmpayiliHe 00CAIOKeHHSA; 3a58HUK; HACIHHA,; BIACHUK COp-
my; 80100171eYb nameHmy.
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Bctyn HUX (PaKTOPIiB cepeoBUINA Ta 30y JHUKIB I1aTO-
VYV K0KHOMY KOHKPETHOMY PerioHl COpTH BHU- Te€HIB, MPUIATHOCTI J0 KJIACUYHHUX TEeXHOJIOT1H
KOPHCTOBYIOTH 3 OIVISIAy HA €KCIEPTHY OIIHKY BUPOIILYBAHHS, IHIMUX TI'OCIIOJIAPCHKO-IIIHHUX
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OxopoHa npas Ha copmu pocauH

XAPaKTEePUCTHUK, II0 BU3HAYAITH E€KOHOMIUHY
JIOITLIIbHICTh BUPOIIYBAHHS Y BU3HAYEHUX YMO-
Bax [1, 2]. 3a pesyspraTaMmu KBaJTipiKaIIAHOT
eKCIIePTU3N COPTHU POCIIMH BH3HAIOTH IIPHIAT-
HUMWU JJIs1 TIOIITUPeHHs B YKpaiHi Ta Ha0yBaoTh
IIpaB 1HTeJeKTYaJbHOI BJIACHOCTI HA HUX.

CopToBUTIPOOYBAHHS 3aBIAKUA ITOPIBHSIHHIO
T& PeTeJIbHOMY BUBUEHHIO MOTHBY€ Ha CTBOPEH:-
HsI HOBUX COPTIB 1 r16p1/1/:[13 3a6e3neqye iHoOp-
MAIAHUHA 00MIH MIisK BJIACHHKOM 1 KOPHUCTYBa-
YeM COPTY, PEryJIoe BHyTplmm M MIKHAPOIHI
IIpaBUJIa TOPTiBJII HACIHHSM, 3aXHUIIAE IIPaBO
TOBAPOBHPOOHUKA HA BUKOPHCTAHHS COPTIB, K1
BIJIIIOBIZAIOTh HEOOXITHHM XAPAKTEPHCTHUKAM,
HA IIJCTAaBl HOPMATHBHUX AKTIB HAI[IOHAJIBHO-
r'o Ta MI3KHAPOIHOTO 3aKOHOIaBCTB [3].

Yropga 1mIpo acoriaiio MiK YKpaiHow 3 OJHOI0
Ooxy Ta €BporneiicbkuM Con3oM, €BpOIIeCh KM
CHoiBTOBApHUCTBOM 3 ATOMHOIL eHeprii Ta IXHIMK
Iep:kaBaMH-4YJIeHaAMU 3 1HIIoro (masai — yroza
IIPO ACOIaIlii), PATH(IKOBAHA HAIIOK IepsKa-
BOIO 16 Bepecus 2014 p., Bumarae agamnraiii Ha-
IIIOHAJILHOI0 3aKOHOIABCTBA y cepl OXOPOHU
IpPaB HA COPTHU POCJIMH IO BIAIOBLIHOIO 3aK0HO-
maserBa €Bpomneticbkoro Corwoady, rapmoHisarni 3
HOPMAaMIH Ta CTAHIAPTAMY MIKHAPOIHUX TA €B-
poIefichKMX oprauisariii [4, 5].

3axonoM Yrpaium Bixg 16 aucromana 2022 p.
No2763-IX «Ilpo BHeceHHsa 3MIH 0 JEAKUX 34-
KOHOMABYMX AKTIB YKpAlHU IIOM0 IIPHBENEHHS
3aKOHOIABCTBA y C(hepl OXOPOHH IIPaB HA COPTHU
POCJIH Ta HACIHHMIITBA 1 PO3CAAHUIITBA Y BIIIIO-
BIJHICTE 13 IIOJIOMKEHHAMY 3aKOHOIaBcTBa €Bpo-
nericbkoro Corosy» BHECEHO 3MIHH [0 3aKOHIB
Vrpaiau «IIpo oxopoHy IpaB Ha COPTH POCJIE»
[6] 1 «IIpo maciHHA Ta caguBHMI MaTepiai» [7].

Ha sxasp, ocranHiM yacoMm y BITYUSHSHIN HOP-
MOTBOPYIH IIPAKTHIL, 30KpeMa # y cepi 0Xopo-
HU IIpaB HA COPTH POCJIMH, CIIOCTEPIraioTh BiKe
CTa01IbHY TeHIEHIIIIO 10 IFrHOPYBAHHSA Cy0 eKTaMIU
3aKOHOIABYOl 1HIIIIATUBY YNCICHHHX HAYKOBHX
peKoMeHIalllil Ta BUMOI METOIOJIOTI JOC/IIIHOI
CIIpaBH, Yepes 10 IPUMHATI 3aKOHK Ta HOpMA-
THUBHI aKTH He 3aBKIM BLIIIOBIIATHL BAMOIaM
MIKHAPOIHMX Ta €BPOIIEHCHKNX OPraHI3alIlii.

Hait6116111 04103H00 3MIHOI B HOBOMY 3aKOHI1
Vipaiuu «IIpo oxopoHy mpaB Ha COPTH POCIIHTEH»
€ YacTHHA TpeTd CTaTTl 12, sKa periiaMeHTye
00Ir HA BITUN3HSIHOMY PUHKY COPTIB, 3aPeeCcTpo-
Banux y kpainax €C rta CIIA, 6e3 nmpoBemenus
B I'PYHTOBO-KJIIMATHYHUX 30HAX HAIIOIL JIepska-
BU O(IIIIAHNX BUIIPOOYBAHL 3 BH3HAYEHHS II0-
Ka3HUKIB IOCIONAPCHKOl HPHIATHOCTI OJIA IIO-
mrmperusa. Take TpakTyBaHHS YMOB peecTpalrii
CyIIepeunuTh HOHBeHun UPOV, IIOPYIILye KOH-
CTUTYIIIMHI IIPABA BITUMSHIHNIX ceneRmOHeplB
sumoru COT (yrogy GATT mpo HemuckpuMiHA-
IIAHUEA peskuM TOopriBiil), ctartio 6 JlupexTusu

Pagu 2002/53€C, dArKomw UYITKO BHU3HAYEHO
000B’sI30K Iep:kaB 3a0ealeuyBaTH, 100 I0 cop-
TIB, Kl HAIXOOATH 3 1HIINX KpaiH, CTABHAIMN Tl
caMl BEMOTH, III0 ¥ 10 BHYTPIIIHBOAEPIKABHUX,
30KpeMa B YACTHHI MHPOIEeAyPU CXBAJIEHHS IO
HAI[IOHAJILHOTO KaTaJory [8—11].

Brimao 3 Komseniiero UPOV, Persamenty
Pagm 2100/94/€C, ycraHoBHM 714 ILJIEH eKCIIep-
TH3W MAOTh BUPOIIyBATH COPT a00 BUKOHYBATH
OyIb-sAKl 1HII HeOOX1IHI JocmimxenHs [8, 11].

VEpaina ax wiesn MiskHapoIHOro CO3y 3 0X0-
POHH IIpaB HA COPTH POCJHMH paTU@IKyBaja
Kougenwiro UPOV [12], a Tomy moOBuUHHA Kepy-
BaTHUCA 11 METOOMKAMU IJIs IIPOBEeIeHHS eKCIIep-
THU3W Ha BIIMIHHICTL OJHOPLIHICTL TA CTAOLIL-
HicTh. [le 3abesneduye BUKOHAHHS BHMOT IIOIO
OllepPKAHHSA YHI(PIKOBAHNX Pe3yJILTATIB eKCIIep-
TH3Y Ta O0OMIHY HEMU M1 KPAlHAMM-yIACHUIIA-
vu Komsenirii [13—-15]. IlepegymoBomo mjs pis-
HOIIPABHOI'O YJICHCTBA € CTBOPEHHS JOCKOHAJIOl
CHUCTEMH, aJallTOBAHOIL J0 HOPM €BPOIEHCHKOTO
3aKOHOIABCTBA, TA HE3aJIeKHOI0 KOMIIETeHTHO-
ro oprany y cdepl OXOpOHH IIpaB Ha COPTH POC-
JIMH, 4 TAKOX e(peKTHBHOI'0 €KCIICPTHOr'0 Opra-
HY €BPOIIEHCHKOT0 3Pa3Ka 3 €KCIIEPTU3H COPTIB
pociiuu [16]. BriM, oxpiM BiIIIOBIIHOL aganTarii
Ta rapMOHI3aIlll 3aK0HOIaBCTBA, METOI0JIOT] Ta
METOIUKHN NOCJILAHOI CIIPABHU, BAMKIIMBO TAKOMK
BU3HAYMUTH HAIIPAMHU BIOCKOHAJICHHS CHCTEMU
COPTOBUBYEHHI, 1100 3a0€3IIeUnTH 11 KOPUCHICTE
Ta BAKJIMBICTD [IJIS HAIIOI JEP:KABU M KOHKY-
penTO3maTHicTh Ha piBHi €C.

Mema pobomu — DOCILOUTH IIPOOJIEMHU CHCTE-
MU COPTOBHIIPOOYBAHHSA B YKpaiHi, BHBYUNTHU
ILIAXW ¥ OOIPYHTYBATH HAIIPAMH II YIOCKOHA-
JIEHHS 3 OIJISIY HA IIPAKTUKY PI3HUX KpaiH.

Matepianu Ta MeToAMKa ROCNIAKEHD

MarepiasaMu JOCTIIKEeHD CJIYTyBaJd HOP-
MmatuBHO-ipaBoBi mokymentu UPOV, CPVO Ta
kpain €C, HaIloHaJIbHI HOPMATHWBHO-IPABOB1
axkTu y cdepl eKCIIepTHu3n, peecTpaliii Ta Komep-
IIIAHOTO BUKOPUCTAHHS copTiB [8, 10, 11, 16].

3acTocoByoun METOAY CHUCTEMHOTO aHAaJi3y
Ta HAYKOBOTO y3araJIbHEHHS, PO3TJIAHYJIU
CHUCTeMAaTHU3YBAJIH 1HQOPMAI IIOA0 PU3UKIB
Ta BUKJIMKIB, K1 IOCTAJX IIepeld HAIlOHAJIb-
HUM COPTOBMBUYEHHSAM. ¥ IIPOIECl ITOCIILIMKEHb
BHUKOPHCTOBYBAJIM 3araJibHOHAYKOBl MeTO/IH,
30KpeMa TioTe3H, CIIOCTePEesKeHHs, MOIIYKY 3
eJIeMeHTaMM EeKCTPAIIOJIAIN] IKepesIo3HABYIOl
0asu JaHuX, aHAJI3Yy, HOPIBHAJIBHOL OIIHKHN Ta
cUHTEe3y JJIs1 POPMYBAHHSA BUCHOBKIB.

O6’exm docniidvrcerHs, — TIPOOTIEMH TaJIy31 Cop-
TOBUIIPOOYBAHHS B Y KpaiHi, BCTAHOBJIEHHS eKBI-
BAJIEHTA BIAMIOBIIHOCTI T4 IIIATOTOBKA IIPOIIO3M-
LTI III0/I0 BIOCKOHAJIEHHS COPTOBUBYECHHS B1IIIO-
BIJTHO JI0 €BPOIIEHCHKUX 1 MIKHAPOIHIX HOPM.
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Pesynbratu

CopToBi pocauHHI pecypcu YKpaiHu HAJIYY-
10Th OPIEHTOBHO 15 THC. COPTIB, 3 HUX MPUOJIUIHO
40% BiTunaHAHOI cenekii. OcTaHHIME POKAMM
YITKO IIPOCTEKYETHCA TEHIESHII 10 3MEHIIICHHS
YHCEeJIbHOCTI 3aABOK Bl HAIIOHAJIBHUX 3aABHU-
KiB, a BIOMOBIOHO M KIJIBKOCTI COPTIB, IO HUMU

peectpytoThbes [17, 18]. Bogrouac, 3rizHo 3 1aHu-
mu UPOV, mamma gep:xaBa Imocigae Tpere Micle y
CBITI 3a 3asIBKAMM Bl HEPE3UIEHTIB, IIOCTYIIAI0-
yuch Jsmamie CIITA ta €C, ta mocre 3a IXHBOIO 34-
raJIbHOI KLIBKICTIO (prc.). Ile cBigumTs mpo Te,
1110 Ha YKPATHCHKUN PUHOK HAKOJIMKINM YaCOM
MOTPAIIUTH ITe OLJIBIIIEe COPTIB 1HO3EeMHOI CeJIeK-
1M1, K1 KOHKYPYBaTUMYTh 3 BITYU3HAHUMU.
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T T T
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T T T T
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Puc. Jlinepu cepep kpaiH-yyacHuub UPOV 3a KinbKicTio nopaHnx 3asBOK Ha COPTH POC/IUH
4,010 OTPMMaHHA NPaBOBOi 0XOPOHU Bif Hepe3upaeHTis [19]

Peectpariia Ta komepiiifiauit 00ir COpTiB, 3a-
peecrpoanux y kpainax €C ra CIIIA, B Ykpaini
BIIOYBAIOTBHCA 34 CIIPOIIEHOI CHCTeMOI 0e3
pPOBeIeHHS O(IIIAHNX BUIIPOOYBAHD y IPYHTO-
BO-KJIIMATUYHMX 30HAX HAIIOI Jep:KaBHh. 3Ba-
sKaouYM Ha HOpMH 3akoHy, y 2023 p. Oyso 1mo-
mano 195 sagsok (19,0% Bix 3arajabHOI K1JIBKOC-
Tl 3a PIK) HA PEECTPAIII0 COPTIB 34 CIPOIIEHOI0
CHCTEMOIO.

V¥V 2023 p. mo HepxaBHOr0 peecTpy COPTIB poc-
JIMH, IPUIATHUX IJIs IOIIMPEHHS B YKpaiHi,
BHeceHo 1232 coptu, abo 13,3% Bix 3arajibHOL
kutskocTi [17]. 210 moBux copris (17,0%) 3apee-
CTPOBAHO 0e3 MpoBeIeHHA OMIIIMHUX TOCJII-
IPKEHb 3 KBaI1(PIKAIIINHOL eKCIIePTU3H B I'PYHTO-
BO-KJIIMATHYHUX 30HAX KPAlHH.

[Mopiura mmorpeba HAIIOL AepsKaBA B HACIHHI
CTpaTeriuHmnx OOTAHIYHMX TAKCOHIB I'PYII 3€PHO-
BUX, 0000BHX, OJIIAHNUX Ta HIMIEBUX CLILCHKOIOC-
HOJAPCHKUX KYJIBTYP CTAHOBUTH 2,8—3 mvutH T [20].
Huni crmocrepirarors CTaOLIBHY TEHOEHINO 0
3MEHIIIEHHSI BHPOOHMIITBA HACIHHSA YEPAIHCHKOI
ceserni. 3okpema, y 2023 p. H0oro 4acTka CTaHo-
Buia 25,1% (72,6 Tuc. T) Big 3araJabHOIO CepTHQI-
KOBAHOI0 00caAry. ¥ T'POIIOBOMY €KBIBAJIEHTI IIe
5% BIiI BApTOCTI BCHOI0 KOHIUIIMHOIO HACIHHI,
mpuadoaHoro pepmepaMu B YKpaiwi (TaOJIMIIsT).

Bumesrkasami mpobiieMy CIPHYIMHEHO CKOPO-
YEHHAM YKPAIHCHKUMU CEJICKIIIOHEepAMH CeJIeK-
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IIHOI IIPAKTUKY CTPATErYHNX BUIIB (COHSIIIH-
Ky OTHOPIYHOTO, KYKYPY/I3U 3BUYANHOI, PITaKy),
mpobJieMaMy B HACIHHUIITBI TA MAPKETHUHTY COP-
TiB HAIIIOHAJILHOI CeJIeKINi, Hee(eKTUBHIM BH-
KOPHUCTAHHSAM COPTOBUX POCIMHHUX PECYPCIB Ue-
pe3 HeJocTaTHIN piBeHb IX JOCTIIKeHHs (30Kpe-
Ma 1 THX, SIKl PEeeCTPYIOTh 34 CIIPOIIEHOI CUCTe-
MOI0) Ha IIPUIATHICTD J0 ITONIMPEHHS B Y KpaiHi.
CopTu pocuH peasi3oByIOTH CBIi MOTEHITIA
y PISHUX IPUPOTHO-KIIMATUIHUX 30HAX 3AJIEIK-
HO BiJ 010JIOTTYHUX 0COOJIUBOCTEH, TPYIIU CTHUT-
JIOCT1, HAIIPAMY BUKOPHCTAHHS Ta COPTOBOIL ar-
POTeXHIKHU. IXHIO peakIrio Ha 'PYHTOBI Ta IOTO/I-
HI YMOBM HEOOXIJHO OIiHuTH npuHaiMHi B Ilo-
micci, Jlicocrerry Tta Cremy mepen MOMKJIUBUAM
3acTocyBaHHSIM y BUPOOHUIITBI. OCOOJIUBO aKTy-
AJILHUMU € JOCJILIMKEeHHA B TUX 30HAX, K1 OXOII-
JIIOIOTH 3HAYHI IJIONI B PI3HUX TeorpadiuyHux
muporax. BiacyTHICTh Takol IIepeBIPpKU CIIPHU-
YHHHUTH Je31H(OPMYBAHHS 100 BJIACTUBOCTEM
COPTY, OCKLIBKM MO0 OLIIHIJIN He B yCIX YMOBAX.
Illo6 mamaTy TOBApPOBMPOOHHKY BIPOTIOHY 1H-
dopmarriro, BasKINBO B IIOJHOBUX YMOBAX IOCJIi-
IUTH, HACKLIBKN 3MIHIOIOTHCS BPOMKANHICTD Ta
1HIIN XapaKTepUCTUKN M BJIIACTUBOCTL COPTY 34-
JIEYKHO Bl 3MIHM KJIIMATY 34 POKAM.
l'eorpadiune Mmiciie CTBOpEHHS, a TOYHIIIE —
€KOJIOTIYH1 YMOBH, B SIKMX BIOYBAETHCSA CEJIEK-
i [KLIBKICTH OHAIIB, TEMIIEPATYPHUN PEsKIIM
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Tabauys

BUpOGHMLTBO KOHAULIHOIrO HACIHHA OCHOBHUX CiNbCbKOrOCMOAAPCbKUX KYNbTYP
B YKpaiHiy 2023 p.

BupobneHo HaciHHs CeptudikoBaHo
. . iHO3eMHOT cenekuii, Tuc. T HaCiHHA
BoTaHiYHMit TaKCOH YyKPatHCBKO! 30Kpema
cenekuii, |. BUPOONEHO BCbOrO, N .
iMnopToBaHo .. | BCbOTO YKpaiHCbKOi
™C. T B YKkpaiHi ™c. T
cenekuii, %
MueHnus 03MMOro TUNY PO3BUTKY 37,9 0,8 40,1 40,9 78,8 48,1
AumiHb Aporo TMNY PO3BUTKY 38 0,1 6.8 6,9 10,7 35,5
AlUMiHb 03UMOr0 TUMY PO3BUTKY 2,5 0,1 9,6 9,7 12,2 20,5
KyKypyAa3a 3BnyaiHa 18,5 78 76,7 84,5 | 103,0 18,0
JuTo 03umoro Tuny po3BUTKY 0,7 0,1 51 52 59 11,9
Cos KynbTypHa 1,5 0,6 20,5 21,1 | 22,6 6,6
Pinak 03uMoro Tuny po3BuTKY 0,5 4,4 0,2 4,6 51 9,8
COHSAWHMK OfHOPIYHMI 2,4 22,3 11,0 33,3 | 35,7 6,7
lpeyka icTiBHa 0,7 - - - 0,7 100
Mpoco nocisHe 0,6 - - - 0,6 100
OBec 0,9 - - - 0,9 100
Tputukane 0,4 - - - 0,4 100
MweHunus APOro TUNy po3BUTKY 1,2 0,1 4,0 4,1 53 22,6
[opox nociBHMii 1,0 0,1 5,0 51 6,1 16,4
Yeboro 72,6 36,4 179,0 215,4 | 288,0 25,1

3a nep1on Bereramii (CAT, CET), I'TK, arp0x1-
MIYHI XapaKTepPUCTHKY IPYHTIB, TPUBAJICTH
IIHS TOIIO|, 3HAYHOI MIPOI0 BH3HAYAITHL arpo-
010JIOTIYHY XapaKTePUCTUKY i, 0CO0IUBO, aatl-
TUBHI BJIACTHUBOCTI COPTIB Ta TriOpuaiB. ¥ Kpai-
Hax 3axigHol €Bp0m/1 IepeBaxae M SAKAN KJIi-
MAaT, 3 MAaJIOIO pmHom AMILIITY IO TeMIIepary-
PH, TEILIMM Ha IIIBIHI Ta IIPOXOJIOHUM Ha IIiB-
HOUY1 JIITOM, M SIKOI0 3MOI0 0€3 CTIKOI0 CHIrOBO-
r'o ITOKPUBY HA PIBHUHAX, 31 3HAYHOIO K1JIBKICTIO
atMocdepHOl BOJIOTH B yClI CE30HH, OCOOJIMBO
B3UMKY, ,E[OCTaTHiM 1 HQJINIIIKOBAM 3BOJIOMKEH-
HaM (He menmre Hixk 600 MM onamis). CTBopeH1
B TAKHX YMOBAX COPTH CYMHIBHO KOMEPI[AJI3y-
BaTH B YKpaiui 6e3 BUIIpoOyBaHHS, 30KpeMa Ha
MBIHI KPaiHH, B 30H1 PU3UKOBAHOI0 3€MJIePO0-
cTBa, me Bunagae 350 MM aTMocqepHOl BOJIOTH,
A IIOCYXH € 3BUYANHUM SIBUIIEM.

[To6 omepskaTu BipOTiAHI €KCIIEPUMEHTATBHL
JIaHl TPO BUIIPOOYBAHHS COPTIB, HEOOXITHO 3a-
0earmeumTy OJHAKOBlI YMOBU BUPOIILYBAHHS
BIIPOJOB:K IIMOHAMMEHIIE JBOX BereTallliHUX
LIUKJIIB Ta JOTPUMYBATHCA BCIX BIMOI' METOMIM-
KM JOCJIIIHOI CIIPaBH, OCHOBHHUMU 3 IKUX € IIPa-
BIJIbHE PO3MIIIIEHHS II0JIIB ¥ CIBO3MIHI Ta COPTIB
y IOCJIIl, pelpe3eHTaTHBHICTh BHOIPKM, CBOE-
YAaCHICTB CIIOCTEPEskeHb, 00JIKIB 1 po0iT 13 mor-
JIAIY 3a IIOCIBAMK B MAKCHMAJILHO HAOJIMKEeHIX
10 BUPOOHMYMX ymMoBax [21].

Jepmxapu-unernn €C MOKYTH 3a00POHUTH BU-
KOPHCTAHHS COPTY Ha BClii ab0 yacTHMHI CBOEl
TEePUTOPIi, AKIIO OQIILIAH] JOCTIIMKEHH IPoJe-
MOHCTPYIOTb, IO «...COPT He € HPHUIATHUM IJIS
BHUPOIIYBAHHS HA OyOb-sIKIA YacTHHI IXHBOI Te-
purtopii» [10].

JloTpuMaHHS IPUHINIIB, 3AKIANCHNX ¥ Me-
Togukax UPOV, e HeaMIHHOI0 BUMOTOIO IJId 3a-
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OearreueHHs YHIQIKOBAHOCTI IIPOIIECY €KCIIePTH-
au Ha BOC B ycix nep:xaBax-unenax Kouseninii
Ta eobeRTI/IBHoro 3aXMCTy COpTlB uyepes CTBOPEH-
Hs IXHIX I‘apMOHISOBaHI/IX MIKHAPOIHO BH3HA-
HuX orruciB. [IpuiHATTA HOPpMATHUBHO-IIPABOBUX
AKTIB, AKl 3a00pPOHSIOTH BUKOPHUCTAHHS 0ATh-
KIBCBKMX KOMIIOHEHTIB IIIJI 4ac KBAJIQiKaIrii-
Hol ekcreprusu riopumgis Ha BOC, yHeMoxInB-
JII0O€ CTBOPEHHS ONMKCIB BIAIOBIAHO JO BHMOT
meroguk UPOV ta mopgasbirmii 0OMIH pesyJib-
TaTaMH JOCJIIMKEHDb MK KOMIICTeHTHUMHU Opra-
HAMHU JIepKaB-ydacHuIlb KoHBeHIrii.

HpI/Ie,Z[HaHHH Yrpaium g0 cxeM copToBOl cep-
TrudIKAIN] HaCIHHSI (SepHOBI/IX KYKYPYI3H, COp-
ro, XPEeCTOIBITHX, OJIIAHUX 1 JIyD THUX KYJIBTYP,
I[yKPOBOI'0 Ta KOPMOBOI'O Oypaxy) Opranisairii
€KOHOMIYHOI'O CIIBPOOITHHIITBA Ta PO3BUTKY
(mam — OECP) maxmamae 3000B’g3aHHS IIIOO0
BMKOHAHHS IXHIX IIPABHUJI, 4 TAKOYK IIPOBEIEHHS
excneprusu Ha BOC 3a BCTaHOBJIEHMMU BHMO-
raMuy TAKMX MIKHAPOIHUX TA €BPOIIEMCHKUX OP-
ramizamii, sk CPVO ta UPOV.

Baxonogasya 6a3a YKpaiHu, 10 PeryJrioe -
TaHHs, OB SI3aHl 3 PeeCTPAaIIlel0 COPTIB TA IIPaB
HA HUX, IOTpebye CYTTEBOr0 BIOCKOHAJICHHS.
[IpuitasaTi HOpMATHBHI AKTH O0OMEMKYIOTh MOK-
JIMBOCT1 €KCIIEPTHOI'0 3aKJIaay I Jac IpoBe-
IEeHHS JOCILIKEHD, Yepea 10 CIIOKMBAYIL He Ma-
I0Th 3MOI'HM OTPHUMATH BipOrigHy 1HQOPMAIIIIO
mpo BCl copTH, BHeceHl mo Peectpy coptis, Ta
IXHIO TOBEIIHKY B I'PYHTOBO-KJIIMATHYHUX 30-
Hax HaIIol Jep:KaBH.

Pimmennsa oo coporrenol peecrpairii copris
B YKpaiHl 00IpYHTOBYIOTH ICHYBAHHAM AHAJIO-
riumol npouenypu B €C ta CIIA. Brim ixH1 mo-
IeJl peecTpalliiHuX Ta IICISpPeecTPAIAHNIX
JOCIIIKEHb BCE K CYTTEBO BIAPIZHSIOTHLCS BII
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ykpaincekoi. Haterep mamra nmepskaBa, Bimimo-
BIJTHO JTI0 YMHHOI pemakilii 3aKoHy, peecTpye 3a
CITPOIIEHOIO CHCTEeMOI0 copTH 3 KaTasoris €C ta/
abo CIIHA, pore He Mae y TUX KpaiHAX TAKUX
caMMX yMOB [IJISI BJIACHHX COPTiB, BHECEHHX 0
Peecrpy copTis pocamu Vrpainm.

€BporeiichKy MOIe/Ib peecTpairii copTiB 6a30-
BAHO HA pe3yJbTaTax OMIINIHHUX BUIIPOOYBAHB
HAI[IOHAJIBHHUX AreHTCTB, YIOBHOBAMKEHUX Iep-
sKaBHUMHU opramamu (0oopo). 3arajJpHHUN KaTa-
JIOT IIOJILOBHX KYJIBTYP Ta ORpeMl KaTaJIOT! IJI
OBOYEBHUX 1 JleKOpaTHBHUX BI/I,I[lB VRJIAOAKTh HA
OCHOBI HAITIOHAJIBHUX KATAJIOTIB Hep:KaB-ujIe-
HiB €C.

VHeceHnHsT copTiB 10 3arajbHOTO KaTaJIOTy
€C cBigunTh IIPO IXHIN JOIYCK J0 CepTH(IKAIil
Ta IIPOIasKy HACIHHS Ha TePUTOPIi BCIX Jep:KAaAB-
uieHiB €Bponeiicekol CruibuorH. BimmosimHo
no Hupexrusu Pamm 2002/53/€C, mmasa mpose-
IEeHHS eKCIePTH3 3 METOI peecTpalrii copTy IIo-
TPIOHO BCTAHOBUTHU BEJIMKY KIJIbKICTH €IWNHUX
KpUTepliB Ta MIHIMAJBLHMX BHMOL, BOJHOYAC
3BAKAIOUM HA MIKHAPOIHI IIPABUJIA IIIOIO0 IIeB-
HUX IIOJIOKEHBb CTOCOBHO CXBAJIEHHS COPTY HA
HAIIOHAJIBHOMY PiBHI.

Ha npurnami meox rpainm €C — KopomiscrBa
Himepnaumis ta Pecry6miku [Tosbima — poariis-
HYTO CHCTEMH pPeKOMeHIAIll COPTIB IJIS HAIllo-
HAJILHOT'O CIIOKHBAYA.

Cucrema pexomengariii B Kopomisersi Himep-
JAHOIB IIepemdadae B CepeIHbOMY TPH POKHU
(IJ11 KOPMOBHX TPaB — YOTHPH) IIiCasapeecTpa-
MIAHUX OCJIIKEHb COPTY 3 BHBYEHHSM MOrO
IIIHHOCTI JIJI KyJIbTUBYBAHHSA 1 BUKOPHMCTAMHS.
3a ixHiMu peaysbraTaMu (popmMyoTh PexoMeH-
IOBAHUM MIEpeJK, 3aJIyIaloyun 10 IIHOro IIPoLie-
cy depmepis, CSAR (Komirer 3 muramp Pexo-
MEHIOBAHOTO IIEPeJIIKY), ACOI[AIN0 CeJIeKIIIO-
HepiB (Plantum) i1 npodibHy opraxisairiio, IIo
IPOBOOUTL ITICJISAPEECTPAIMHI  JOCIIIKEHHST
noaboBux KyabTyp (Naktuinbouw). 3arasom,
BHMIMOT'Y [IJI51 BHECEHHS copTiB no Pexomernmosa-
HOTO IIepeJIiKy, e 3a pe3yJIbTaTaMH IIiCJIspeec-
CTPAIITHOTO COPTOBUBYEHHS IIYOJIIKYIOTH BCl
IXHI XapaKTepHUCTUKH, 30KpeMa M IoCIogapChKl
MOKA3HUKH, € BUIIINMH, SK IIOPIBHATH 3 BEMOI'a-
MU JJI1 BHECeHHs copTiB 1o Haronaasaoro xa-
tamory Kopomisersa Himepnaummis (National
List NL), B axomy BKA3YIOTh JIMIIe yXBaJIeHl Ha-
3BU Ta IATPUMYBAYIB.

Jlna crasoro po3BUTKY Ta 30epeskeHHS eKo-
CHCTEM, CTBOPEHUX JIIOAMHOIO0, €BPOIIEHChK] Jep-
JKABY HA OCHOBI IPOBEIEHMX Y HUX O(IIIHHNAX
IOCJIIKEHb AKTHUBHO BIPOBAIMKYIOTH CHCTEMY
IHTErpoOBAHOI0 BHPOOHMIITBA IIPOAYKTIB pPOC-
muaHMAITBa (maal — IP). OcroBHmix ii HAIIPAM —
BUKOPUCTAHHS B CLIIBCHKOMY T'OCIIOHAPCTBI cop-
TiB, Kl € CTIHKHUMU 200 TOJIePAHTHHAMH J0 IITKI/-

HUKIB 1 30y THUKIB XBopo6 B yMOBaX KOHKPETHO-
I'0 perioHy, 00JIacTl Ta MICIIEBOCTI.

HayxoBo-mocmigumii 1eHTp eKCIepTH3H COop-
TiB pociimH [lombim (COBORU) mpairoe man
CIIMCKOM COPTIB, PEKOMEHIOBAHMX IIJIsI CHCTEMI
IP. ob6ip 3;[11710H1010Tb 3 COpTIB HaHiOHaHBHOPO
peecTpy, SKI HPOMIILIN PeTeJIbHY nepeBlpRy B
MeKax Pecny6n11c1/1 IMospma, a ixHl peale HA
HAWIIOIIMPEHIII IATOTeHH O1IbII-MEHIII BlIOMI.
Takox popeunnMu e¢ PexoMmeHmoBaHl CIMCKH
COpPTIB BCIX OOTAHIYHHMX TAKCOHIB, PO3PO0JIEHI
COBORU pgusa BoeBoncTs. Y BOEBOICTBAX, K1 He
MAIOTh TAKKX CIMCKIB, 3a IHTETPOBAHOI0 BHUPOO-
HUIITBA MOYKHA BHKOPHCTOBYBATH COPTH, PEKO-
MEHIOBAHI IJIA CYCIIHIX, Yepead CX0Kl IPYyHTOBO-
KJIIMATHYH] yMOBHY ¥ HOI10HMHA CKJIA[T IATOTEHIB.

Iudopmairio mmpo BposxaiHiCcTE Ta 1HIIL BAMXK-
JIMB1 arPOTEXHIYH] I rOCIIONAPChK]L XapaKTepuc-
THKM, 30KpeMa CTIMKICTD IIPOTH OCHOBHUX 30y/I-
HUKIB XBOPOO, IIIOPOKY IIyOIIKYyIOTh y PexromeH-
IIOBAHOMY IIEPEJIIKY COPTIB CLIBCHKOTOCIIONAP-
CBKUX POCJIMH, SKUH MICTUTE HAMJIIIIIIL COPTH 31
LIOPIYHO OHOBJIIOBAHOT0 HairlomansHOro xara-
snory Pecrny6mikm Ilonbma Ta copru 13 3araib-
Horo karasory €C, 10 IIPOMIILIN ITCIISIPEECT-
IliiHe BUBYEHHS.

B Vipainmi 3aKOHO/IABCTBOM TAKOMK nepenba-
YEHO IPOBEIeHHS HlCJIﬂpe(-ZCTpaH,lI/IHOI‘O copro-
BMBYEHHS, OJHAK BOHO, AK 1 1HII BUIH CLIb-
CHKOrOCIIOIAPChKOr0 JOPASHHUIITBA, HApasl He
OTPHUMAJIO IIXPOKOTO IIOIINPEHHI.

Jocmmxenaavmu OAO BcraHoBiI€HO, IO B
VEpaiHl BeJnKl arpoXOJOUHIA Ta CePeIHl CLIb-
CBHKOIOCIOIAPCHEL MIIIPUEMCTBA ILIOIICIO IIOHA
500 ra oTpUMYIOTH KOHCAJITHHIOBI IIOCJIyTH MATi-
sKe IIOBHICTIO Bl MIMKHAPOOHUX Ta 1HO3EMHUX
KoMIIaHii; 33 164 cimeiiHl depmepchbEl IocIiio-
mapcersa miorrero Bim 20 go 500 ra mepesBaskHO
(90%) EopHCTYIOTHCA 1H(OPMAIIEID IIOCTAYAIID-
HUKIB HACIHHSA, YN HEYIIePeIKeHICTh OepeThCs
mig cyMmuiB, 1 auire 10% — mpodeciiumx Heaa-
nexHnx pagaukis. Jlo Toro s 4 mMuH gplOHMX
depmepis 13 rocmomapcersamu omern 2—-20 ra
B3araJil IIAHYIOTH CBOI0 BHPOOHUYIY MiSJILHICTD,
37e0LIBIIIOr0 He MAlo4H IepeBipeHol 1IndopMarrii
PO PEKOMEHIOBAHI JJIA IXHIX yMOB copTH [23].

YV CHIA piiss KoMepIiffHOro HOIIMPEHHS COp-
TIBIXHSAIEepyKaBHA PeecTPAallisae Heo00B I3K0BOIO,
BTIM y I[# KpaiHl, Ha BIAMIHY Bl HAIIIOI, K I
HAIIOHAJIbHUX KOMIIAHIHA, TAK 1 JJII HePe3uIeH-
TIB Jl€ eIUHWNA IIPUHIIMI KOMEpPIlasiaarrii.
Maitske Bcl cOpTH YEPAIHCHENX 3asIBHUKIB He
BIIIIOBIJAIOTh YMOBAM IIYHKTY TPETHOI'O CTATTI
12 Baxony Ykpainu (3apeectpoBasi B €C Ta/abo
CIIIA, a Tomy ix MOKHA TOIMUPIOBATH 0e3 KBa-
niIKaIMHOI eKCIIepTU3n Ha TepuTopll YEKpai-
HHU), TOK MAIOTh IIPOXOIUTH IIOHAWMEHIIIE JBO-
PIUHMHA IIMKJ JOCILIKeHb. Takuil mpaxin mae
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IepeBaru iH03eMHUM KOMIIAHISIM 1 CTBOPIOE He-
CIIPUATJINB] KOHKYPEHTH] YMOBH /IS BITUU3HSI-
HUX 3aSBHUKIB Ta IXHIX COPTIB.

YV CIHIA akTuBHO HOETHYIOTH PI3HI CHCTEMHU
3aXUCTy 1HTEJIEKTYaJIbHOI BJIACHOCT] Ha 1HHOBA-
M1 POCTTMHHUIITBA, & caMe: PeecTpalrii 1mpas ce-
nekmionepa 3a npuHimunamu UPOV 3 ogmoro
0OOKY Ta OXOPOHM IIPAB HA COPTH POCJIMH IIATEHT-
HOro THUITy (Hajae OlIbIlle OXOPOHU, HIK Iepe/I-
0adeHO crcTeMaMmH, IIOOYIOBAHMMHU BlIIIOBIIHO
no npuaitumis UPOV) 3 inrmmoro [24]. Yroma mpo
TOProBeJIbHI ACIEKTH INIpPaB I1HTEJIeKTyaJIbHOI
Biacuocrl (¥Yroma TPIIIC) mae amory kpainam
CeitoBoi oprawuisarrii roprisii (COT) mputimaTtu
CHCTEeMU 3aXUCTy COPTIB POCTUH SuUl generis K
aJpTepHATUBY a00 B IOETHAHHI 3 TATEHTHUM
3aXMCTOM 1HHOBAIN pociuH [25].

Brposamxyroun B Yrpaiui peecTpairimo copTiB
3a aMepPHKAHCHKOI MOJIEJLII, BAKJINBO HE 3a-
OyBaTm, IO 3a OCTOBIPHICTHL 1HQOpPMAIIIl IIPO
aux y CIIIA HecyTh BIAIIOBIIAIbHICTh BJIACHUKNA
KOMIIAHIM, a He nep:kasBa. KpiMm Toro, amepu-
KaHCHbKA IIPABOBA CHCTEMA € OTHIEI0 3 HAMJ0CKO-
HAJIIIINX Yy CBITI: ¥ BIAIIOBIAb HA PYX IMPOTH 3JI0-
BXKHBAHD y cepl TOPTiBJIl Ta HMOCIYT IPUMHATO
COTHI IIPABOBUX AKTIB Ha PIBHI 3aKOHOIABCTBA
demeparrii Ta mWTATIB, AKl, cepes 1HIIIOro, JAal0Th
3MOI'y CIIOKHBAYAM 1 IeP:KABHIM opraHam obu-
parn MIK RpI/IMlHaJIBHI/IM epecaigyBaHHAM 1
IpeI ABJIEHHSIM IIMBLILHOTO IIO30BY O TOPTO-
BUX ipM, AKI1 3mificHmIn ooMaH [26].

B Vkpaimi Tem cTBOpeHO cIrerriasisoBaHMi
Cy[ 3 IHTeIeKTyaJIbHOI BJIACHOCTI, O KOMIIETEH-
mii SKOro HAJIEKUTDL PO3IJIAN INTAHL IIPO BH-
3HAHHS HEOIMCHOI0 [HepiKaBHOI peecTparil
00’€KTIB 1HTEJIEKTYaJIbHOI BJIACHOCTI CEJIEKIIIH-
HUX JOCATHEHB. BTIM COpTH POCIMH, IIPOLIeaypPy
Ta TEPMIHH 3aC1OaHD HEe BU3HAYCHO.

Baxonom Yrpaium «IIpo oxopony mpas Ha
COPTH POCJIMH» BCTAHOBJIEHO, III0 34 BIPOTiIHICTE
1EdopMaIrii, HaBemeHol y mareplajax 3asBKU
Ha COPT, Hece BIAIOBLIAJILHICTE 3aaBHUK. [Ipo-
Te AaIMIHICTPATUBHUX CTATHCHDb, OPUIAYHUX
HACJIOKIB UM KPHUMIHAJIBHOIO IIOKaPAHHS 34 I10-
IIMPEHHS Ta IPOJask HEeBIAIOBIIHMUX COPTIB He
nepenoaveHo, IO CIIPUYNHIOE PUSHUKMN IJIS Ce-
penHiX 1 apibHuX hepMeplB, AKI He MAKTH 3MO-
T'M CAMOCTIMHO IPOBOIUTH TOCIIIKCHH.

VEpalHCHEMM 1HCTUTYT EKCIIEPTH3M COPTIB
POCJIMH SIK €KCIIEPTHHUM 3aKJIajl 3 OXOPOHH IIPaB
HA COPTH POCJIMH CTBOPUB JIsI Cy0 eKTIB I'OCIIO-
JapoBaHHS PI3HHX (POPM BJIACHOCTI y TajIyal
HACIHHHUIITBA 1H(OPMAIIIHHO-OOBIIKOBY CHCTE-
My «CopT» e O(piITIHO OLIPHIIOJTHIOE PE3YJIbTa-
TH ,I[OCIII,Z[HCQHB 3araJILHOBIJOMHUX COPTIB y Bifd-
MOBIIHHX I'PYHTOBO-KJIMATAYHUX 30HAX YKpai-
HU, OJHAK 4Yepes BIACYTHICTH 1HQOpMAIIil IIpo
IIOBEIIHKY COPTIB, K1 PEECTPYIOTHCS 3 CIIPOIIe-
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HOIO CHICTEMOI0, € PU3UK He OTPUMATH 3aIlJIAHO-
BAHUM ypo:kail BIAIOBIIHOI SKOCTI.

Yuuanit 3akon Yrpaiuu «[Ipo oxopory mpas
HA COPTH POCJIHEH» He MOXKe FrapaHTyBATU €INHL
YMOBH Ta IIAXOOM OO0 PEECTpAallll B HAIIIN Jgep-
skaBl copTiB — AK cxBasienux B €C ta/ado CITA
(aste He mociimskeHuX B YKpaiml), Tak 1 THUX, K1
Hapa3l peecTpPyTh Ha 3arajbHHX IICTABAX.
Tomy iCHYIOTH PU3UKHU IIOPYIIIEHHS BUMOT MIK-
HAPOIJHOI'0 3aKOHOJABCTBA, 4 IIe CBOEK UEPror0
3arposkye YEpaiHi BTPaTol WICHCTBA B MIMKHA-
POOHMX OpraHi3allidx, 0 MAaTHMe HeraTUBHI
HACJTIOKY JIg Kpaiuu Ha GoHl 3MIMCHEeHHS €B-
POIHTErpaIHOl IO THKHA.

[ToctyrioBe 3MeHIIeHHST KLJIBKOCTI COPTIB Ha-
IIIOHAJIBHOL CeJICKIT, 3apeecTPOBAHNX Ta CePTH-
dikoBannx B YKpaiui, gqucOaaaHC Ha PUHKY Ue-
pes BIACYTHICTH BIpOrimHOl iHdopMaliii Ipo xa-
PAKTEePUCTUKU Ta BJIACTABOCTIL COPTIB, 3aPEECTPO-
BAHMX 34 CIIPOIIEHOI0 CHCTEMOI0 0€3 IIPOBENeHH ST
KBaIIIKAINMHOL eKCIIePTU3X, HEBIAIIOBIIHICTE
HAIIIOHAJIBHOIO 3aKOHOAABCTBA, III0 PEryJIioe 00Ir
COPTIB, BUMOI'aM MIMKHAPOJHUX TA €EBPOIEHCHKIX
OpraHi3alIlii — BCe IIe BUMATae YIOCKOHAJICHEHS
CHCTEMHU EeKCIePTU3U IJIA 3IHMCHeHHs (haxoBol
OITIHKM IIPHOATHOCTI COPTY [0 IIPABOBOI OXOPOHHU
Ta IMOIIMPEHHS HA TepuTopll YKpaiuu i 3abes-
HeYeHHA HAAIMHOI 1H@opMAaIlien Ipo Horo xa-
PaKTEPHCTUKHU Ta BJIACTHUBOCTI cy6’eRTiB rocrosa-
PIOBAHHS Pi3HMX POPM BJIACHOCTI.

OmuH 13 MOMJIMBHMX BAplaHTIB PO3B SI3aHHS
BHUIIEBKA3aHMUX IP00JIeM — BIPOBAIZKEHHS aMe-
PHKAHCLKOI MOJIeJIl oI peHHs copTis (0e3 odi-
MIAHEX Jep:KaBHUX BHUIIPOOYBAHL HA TEPUTOPIl
VEpaluuy 1J1s BCIX COPTIB — SK 3apeecTPOBAHUX
B €C Ta/abo CIIIA, Tak 1 TuX, 1110 HEe MAIOTh TAKOI
peecTpaiiii) Ta JOIOBHEHH 11 000B’I3KOBMM IIiC-
JIAPEECTPAIAHNM MOHITOPHHIOM 13 HACTYITHIM
BUKJIIOUEHHSIM 3 00Ir'y TUX COPTIB, IO HE BIIIIO-
BIIAIOTH 3aaBJIeHUM KpuTeplam. Onuak, 3paska-
0YM HAa HaMipu HAOyTTA YKpaiHOo MOBHOIIPAB-
Horo wieHcrsa B €C, akTyaJIbHUM € BBEIEHHS
caMe €eBPOIIEMCHKOI MOIEJIl peecTpallliiHuX Ta
HICISPeeCTPAIIMHNAX JOCIIIKEHD.

BucHoBKuU

€BporeiichKy MOeJIb peecTpailii copTiB 6a30-
BAHO HA pe3yJibTaTax OMIINIHUX BUIIPOOYBAHB
HAITIOHAJBbHUX areHTCTB, YIIOBHOBAYKEHUX Jep-
sKaBHUMU opramamu (00po). 3arajabHUl KarTa-
JIOT TIOJIHOBUX KYJIBTYP T OKPEM1 KaTaJIOTH JJIs
OBOYEBUX, ILJIOJOBUX, JE€KOPATUBHUX BHJIIB
YKJIAOAI0Th Ha OCHOBI HAIIIOHAJIBHUX KATAJIOTIB
nep:xaB-wieHiB €pporreticbkoi CIiIbHOTH.

3axoHomaBua 0asa YKpaiHu, 110 peryJIioe M-
TaHH, [IOB sI3aH1 3 PeeCTPAIIel0 COPTIB Ta IIPaB
HA HHUX, TOTpedye CYTTEBOr0 BIOCKOHAJIEHHSI.
[TpuitasaTi HOpMATHUBHI aKTH 00MEKYIOTh MOJK-
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JIUBOCTI €KCIePTHOTO 3aKJIAAy IMiJ Jac IIpoBe-
IEHHS JOCIIIKEHb, Yepes 10 CIIOXKHNBAYL He Ma-
0Th 3MOTHM OTPUMATHU JOCTOBIpHY 1HQOPMAIII0
mpo Bci copTtu, BHeceHl g0 Peectpy copTie, Ta
iXHIO TOBEIIHKY B IPYHTOBO-KJIIMATHUYHHUX 30-
Hax HaIIlIol JIepsKaBU.

Buecennsa amin 10 3aKoHOOABCTBA YKpPAiHU 3
OTJISY Ha MIsKHAPOIHUM T0CBiI ¥ chepi 0Xopo-
HY IIpaB Ha COPTU POCJIMH Ta COPTOBUIIPOOYBAH-
Hs 3a0€3IeYnTh €AUHI YMOBH JJIS BITUN3HAHNIX
Ta 1HO3EeMHUX CeJIEKIIIOHEePIB, COPTU STKUX 3a5B-
JIEHO 3 MeTOI0 peecTparlii Ha TepuTOpil HAaIol
IEep:KaBU TA IIONAJILIIOr0 KOMEPIIIHHOrO 00iry
HA BHYTPIITHBOMY ¥ 30BHINTHBOMY PUHKAX.

BrpoBamkennsa y BITYM3HSIHE COPTOBHUIIPOOY-
BAHHS HOPM Ta CTAHOAPTIB, K1 BIAIIOBIIAITH
MIKHAPOTHUM Ta €BPOIEHACHKUM, CIIPUSTUME BU-
koHaHHL nosiaoxkeHb Komsenmii UPOV, macam-
mmepe[ B YacTHHI OOMIHY MK IepsKkaBaMU, IO € Ii
YIACHUIISIMU, Pe3yIbTaTaMU eKCIIePTU3H.
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Purpose. To study the problems of the system of variety
testing in Ukraine, to study the ways and to justify the di-
rections of its improvement, taking into account the prac-
tice of different countries. Methods. The researchers used
general scientific methods including hypothesis, observa-
tion, search with elements of extrapolation from the source
database, analysis, comparative evaluation and synthesis to
draw conclusions. Results. The practices of variety testing
in Ukraine, the United States of America and the countries
of the European Union (the Kingdom of the Netherlands and
the Republic of Poland) were studied. It has been noted that
the EU Common Catalogue of Plant Varieties consists of varie-
ties which were tested on a common basis and included in
the national catalogues of the EU countries. For other coun-
tries (non-EU members) there are no special conditions for
registration without examination. Registration is based on
the results of official examinations carried out by national
offices authorised by state authorities (bureaus). In order
to conduct an examination to allow a variety to be marke-
ted, a significant number of uniform criteria and minimum
requirements must be established, taking into account in-
ternational rules for certain provisions. The varieties listed
in the EU General Catalogue are authorised for certification
and sale as seed in all Member States of the European Com-
munity. At the same time, the United States has a different
national system of distribution and registration, where state
registration is not required for commercial distribution of
varieties. Information about them and their value is the re-
sponsibility of the owner who conducts variety trials. This
principle applies to both domestic companies and non-resi-
dents. In accordance with the requirements of the current
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Law of Ukraine “On Protection of Rights to Plant Varieties”,
varieties registered in the EU and/or the USA can be mar-
keted in Ukraine without a qualification examination. Also,
there are no official post-registration studies for varieties
accepted and distributed in Ukraine. However, the majo-
rity of varieties from domestic applicants are not registered
in the EU and/or the US and are therefore subject to the
requirement to undergo at least a two-year cycle of research
to confirm their suitability for distribution in Ukraine. Such
aninterpretation of the conditions for registration of varieties
in the territory of a Member State is contrary to the Inter-
national Union for the Protection of New Varieties of Plants
(UPOV Convention), WTO requirements (GATT Agreement
on Non-Discriminatory Trade Treatment), Article 6 of Coun-
cil Directive 2002/53/EC, and violates the constitutional
rights of domestic breeders, as it places national applicants
and their varieties on an unequal competitive footing.
Conclusions. The improvement of the national legislation,
in particular the elimination of the simplified registration
(without conducting official research in the soil and cli-
matic zones of Ukraine), will make it possible to create a
uniform approach and equal conditions for the commercial
circulation of varieties and seed trade for domestic and for-
eign breeders. Without any alternative, Ukrainian norms and
standards should not contradict those in force in the rele-
vant international and European organisations. This will fa-
cilitate the fulfilment of the requirements for the exchange
of examination results between the member states of the
UPOV Convention.

Keywords: variety; qualification examination; post-regis-
tration study; applicant; seeds; variety owner; patent holder.
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YKpaiHCbKOMY THCTUTYTY
eKCnepTu3un CopTiB POCANH — 22 poKu!

Bimurik mposkuTHX POKIB ITOYMHAETHCSA 3 JTATH
HAPOIYKEHH JIIOOWNHN, a aBTodlorpadis CKJa-
aeThCs 3 IOJIH, 1m0 3amamM Atanaucsa. B Korock
BOHA 3aliMae 6araTo CTOPIHOK, y KOroCh — MeH-
111e, ajie BC1l pa3oM SIK CyCITLITECTBO onmel nepxa-
BU — YKpaiHu — MU TBOPUMO HA 3€MJI1 CIILIIbHY
CIIpaBy.

Icropia YipaiHCBKOTO 1HCTUTYTY €KCIIePTHU3HN
COPTIB POCJUH Oepe CBiii ITOYATOK BiJ 1 YepBHS
2002 pory — matu upuiiaarta Ilocramosu Kaobi-
"ety MinictpiB Yipaiuu Ne714. V poapisi yacy
22 poOKM — MOKJIMBO, i HebaraTo, aje 3pobJIeHo
3a Le Iepio YMMAaJIo.

3 Jlep:xaBHOro LIeHTPY ceprudikaliii, i1eHTH-
(dirarrii Ta AKOCTI COPTIB POCJIMH 3aKJIAJ CTaB
IucTrTyTOM — OIOIMETHOIO YCTAHOBOIO, IKA 0a-
raTto pasiB MATBEpPIHJIa CTATyC HAYKOBOI Ta
oTpuMaJia ep:KaBHY IIJIbOBY IMATPUMEY. Y
2003 p. B ImcruryTi 3amouaTkyBau OoJI€TEHD
«OxopoHa IIpaB Ha COPTH POCIIMED, KW JI0Te-
IIep HALIOBHIOIOTH 1 BUAIOTH MIOMICIIHO.

¥ 2006 p. 3a akruBHoi yuacti YIECP Bi10y-
Jocs ipueHaHHS Y kpainu 70 Axra 1991 poky
Kougenmii UPOV (Bakon Yrkpaiuu «Ilpo mpu-
eqHaHHA YKpainu go MiskHapoIHOl KOHBEHITIl
3 OXOPOHH HOBUX COPTIB POCJIHMH» BiJl 2 CEPIHS
2006 p. Ne60-V), mo masmo 3Mory OXOpOHSITH

COPTH BCIX POMIB 1 BHUAIB pocauH. Baskjimpy
posib Bigirpas [HcTUTYT 1 y IpueaqHanHui YKpai-
Hu no Cxem copToBoi ceprudikralili HaciHHSA
MisxHapoaHOI opraHi3allii eKOHOMIYHOIO CITiB-
pobituuirrea Ta po3sutky (OECD): 3epuoBHX
KYJIBTYpP, KyRypya3u Ta copro —y 2009 p.; 1y-
KPOBOTO T4 KOPMOBOIO OypSKY, XpecToIBITHUX
Ta 1HIMUX OJIHHUX 1 TIPATUBHUX KYJIBTYP — ¥
2020 porri.

¥V 2010 p. YIECP BusnaueHo yCcTaHOBOI, AKa
3IIMICHIOE TPYHTOBUM Ta J1a0OPaTOPHUI COPTO-
BHM KOHTPOJIb JIJIs1 OOTAHIYHHX TAKCOHIB, BHE-
cerux 10 cxem OECD, yuacuukom sTKUX € HaIa
nmep:kaBa. Benumky Bary masa IisJIbHICTE [H-
CTUTYTY ¥ 1151 BuadHauusa €sponeiicbrum Coro-
30M eKBIBaJIEHTHOCT1 CUCTEMHU CepPTU(IKAIlil Ta
HACiHHS, BUPOOJieHOTO B YkKpaiHi (pimieHHS
€BpomericbKOro mapjaMeHTy Bim 7 KOBTHS
2020 poky).

VYV 2022 p. Ha cBoo 20-Ty piyHHUIO YKpaiH-
CHKUH IHCTUTYT eKCIIePTU3U COPTIB POCJIMH ITPOL-
IIOB JepskaBHy artecraiiio MiHicTepcTBa oCBiTH
Ta HAyKU YKpAIHHU SK YCTAHOBA, 10 HAJIEKUTH
710 ApyTol KBaTIIKAIIHOI IpyITu (CTPOKOM Ha 3
POKHM) 1 Mae JIep:KaBHY MIATPUMKY.

29 Bepecus 2023 pory opranizoBauo MixkHa-
POIHY  HAYKOBO-IPAKTUYHY KOH(QEepeHIo
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«100-pivust popMyBaHHSI HAIIOHAJTIBHUX COPTO-
BUX POCIHUHHHUX PECypCiB», MPUCBAYEHY IOBI-
JIeI0 COPTOBUIIPOOYBAHHS B HAIIIM JePiKaBi.

VY crpykrypi Iacruryry — 13 Bigmisais Ta 21
dimia (JIyramcpra mmepebyBae mij OKyIIaIlien);
3arasiom mouan 700 mpaliBHUKIB 3abe3medy-
0Th IIPOBEJIEHHS HayKOBO-TEXHIYHOI eKcIep-
THU3U COPTIB POCJINH; Maliyke KOKEH TPeTii Ha-
YKOBHUU CHIBPOOITHUK Mae HAYKOBUU CTYIIHB
Ta BUYeHe 3BAHH.

H_[oporcy 70 KBaJIIKAIIHOI eKCIIepTUu3n
COPTIB POCJIMH HPUUMAKTE IOHAM 1,5 THC. HO-
BUX copTiB Ta riopumis. Komiiekce moirboBux i
J1a00PATOPHUX OCIIIKEeHb MHPOBOAATH (il
VIECP.

3 poky B pik IHCTHTYT 3MIiIHIOE MAaTEpP1AILHO-
TexXHIYHYy 0a3y sIK TOJIOBHOI YCTAHOBH, TAK 1 CBO-
ix cpimiii; 3abe3rredye BHCOKUI PiBEHB IIPOBe-
JIeHHS JOCTIKeHDb 13 BUKOPHUCTAHHSIM CYyYacCHO-
ro obJsTaHAHHSA, IHPOPMAITITHUX TeXHOJIOTIHN Ta
IHHOBAITIMHUX PO3po0ok. 3a crpusHHsa Miwic-

TEPCTBA arpapHOl IMOJITHUKH Ta IPOLOBOJILCTBA
Vrpaiau YIECP Gepe ydactb y JOHOPCHKUX
IPOEKTAaX, Kl JAI0Th 3MOI'Y OTPHUMATH IIepegoBe
TEXHOJIOTIYHE YCTAaTKyBaHHI.

VEpalHCHEMM 1HCTUTYT €KCIIEPTH3M COPTIB
POCJIMH BU3HAIOTH 1 IIOBAKAIOTH; 100 CIIIBPOOIT-
HUKH 0POPMJISIOTH CBOI JOCATHEHHS Ta JOCJIl-
IJKEeHHS B HAYKOBHX IIPAIAX 1 IyO/IikaIniax, oe-
PYTh yYacTh y MIKHAPOIHNX KOH(EpPEeHINIx 1
TpeHiHrax.

V¥V 2021 p. YIECP craB smaypeaTtoM peATHHIY
Kpalux MIIPpHEMCTB YKpainu y cepl HaAYKO-
BOI TISAJIBHOCTI, 4 KOJIEKTHUB HEOJHOPA30BO OTPH-
MyBaB BigaHaku ¥ psamy ta MiHicrepcrBa arpap-
HOI IOJIITHKU Ta IIPOJOBOJILCTBA Y KPalHH.

Jlisa 6arateox IHCcTHTYT cTaB Have pigHA IIO-
MIBKa, TyT BUPOCJIH JIUHACTII — Ha 3aMiHy IIpa-
IIBHUKAM, II0 BUHUILIN HA IICHCIIO, IPUHAILIN
ixgi mitu. Cepen HAYKOBHX CIIBPOOITHHKIB
YCTAHOBH € Ti, XTO IIPAIOITH Bl caMoro ii cTBo-
pennsa i goumHl. A came: Isanunpra Anna Ile-
tpiBHa, Ikasap Bikrop dem smoBmu, Crammi-
yenko Oiabra Amaromisua, Txaumk CsiTiana
Omnekcaunpisua, Jlemyr Hamia Bacwiaisua,
Yyxmneb Jligia Isamisma, Tarammosa Mapuua
Muxosnaisua, Cumorenko Harania Bomogumu-
piBHa, Bacekiscwka Csitiama Bacumisua, Ku-
enxo 3inaiga Bormawmisua, [lamymmoit JIrommmiia
IBamisua, Muxaiinosa Osnena Mukosaisaa.

3Buuaiino, B icropii YIECP Oysu 3metu Ta ma-
MIHHSA, BIOIBEpPTl ICHOPYBAHHS ¥ HABITH HaMa-
ragea pyﬁHauii Aue KOJIEKTHB 3yMIB 3H0JIATH
pr,n;Homl Ta IITIATH 1o 22-pluug yCTaHOBH,
VCITIIIIHO BHUKOHYIOYM BCl 3aBIAHHS, AKl B IIeH
HeJIETKHUH Yac CTaBUTh Iiepe HuM MixicTrepeTBo
arpapHol IIOJITUKA Ta IPOJ0BOJILCTBA YKPAlHU
SIK KOMIIETEHTHHH Oprad y cpepl OXOPOHU IIPaB
HA COPTH POCJIHH.

Birarw 31 cBsaTOM Bech K0JIeKTUB YKpaiHCHKO-
I'0 IHCTUTYTY €KCIIEPTHU3H COPTIB pocynu! JIsaKryro
3a IIPAIlio Ta PO3yM, BKJIAIEH] B PO3BUTOK 1 IIPO-
I[BITAHHS HAIIIOI HAYKOBOI YCTAHOBH, 8 TAKOK 34
3Mory pa3om TBopuTH ii icropio! Huserkmit yririn
COPTOBHIIPOOYBAYAM, SIKl CHOTOHHI 3aXHIMAITH
Hac Ha ¢ponTi. [lepemorn, mupy 1 gobpa. Bcee
Oyzme Yrpaiua!

Jlupexmop

Ykpaincovrkozo incmumymy
ekcnepmu3u copmie poCjiuH,

00KMOp eKOHOMIYHUX HAYK, hpodhecop
Cepeziti Mennvruk
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