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Analysis of soybean (Glycine max L.) breeding material
using SSR markers

L. M. Prysiazhniuk®’, M. F. Parii?, A. 0. Iliuchenko?, S. 0. Kozlova’,
I. S. Shliakhtun?, L. V. Korol?, S. I. Melnyk?

Ukrainian Institute for Plant Variety Examination, 15 Horikhuvatskyi shliakh St., Kyiv, 03041, Ukraine,
‘e-mail: prysiazhniuk_l@ukr.net
2Ukrainian Scientific Institute of Plant Breeding, 32 Vasylkivska St., Kyiv, 03022, Ukraine

Purpose. To determine the genetic diversity in soybean breeding material and select an effective set of SSR markers for
hybridization assessment. Methods. Breeding (selection, reciprocal crosses), molecular (PCR, agarose gel electrophoresis),
and statistical (hierarchical clustering, principal component analysis) methods were applied. Fifteen soybean breeding
samples were analyzed using 10 SSR markers to identify polymorphic loci and evaluate genetic differentiation among pa-
rental and hybrid genotypes. Results. PCR analysis revealed from one to three alleles per locus. Seven markers (AW277661,
Satt691, Satt349, Satt680, Satt545, Satt277, and Satt177) were polymorphic and effectively distinguished parental forms
and hybrid combinations. Markers Satt152, Satt115, and Satt229 showed no polymorphism (allele frequency = 1.00), indi-
cating their limited applicability for hybridization efficiency assessment. Hybrid combinations derived from parental forms
No. 1 x No. 11, No. 1 x No. 15, and No. 1 x No. 17 showed two alleles at loci Satt349 and Satt691, confirming heterozygo-
sity. Jaccard’s similarity coefficients (0-0.75) indicated the formation of two major cluster groups and one separate cluster
represented by parental form No. 11. Clustering and principal component analysis (PCA) results were consistent, with the
first two components (PC1 — 38.687%, PC2 — 27.432%) explaining 96.838% of the total variance. The highest variability
was associated with markers AW277661, Satt691, Satt349, Satt680, Satt545, and Satt277, demonstrating their high informa-
tiveness in reflecting genetic differentiation among genotypes. Conclusions. The results confirm the effectiveness of SSR
markers for identifying soybean hybrid combinations and assessing genetic similarity among parental lines. Seven poly-
morphic markers are recommended for evaluating hybridization efficiency, while Satt177 is considered potentially informa-
tive for further use. The consistency between clustering and PCA results supports the reliability of the genetic structure
obtained. To enhance heterosis expression and broaden the genetic base of breeding programs, crosses between genotypes
from different clusters are advisable. The use of a comprehensive set of informative SSR markers can improve the accuracy
of parental selection and accelerate the development of high-yielding soybean varieties.

Keywords: similarity coefficients; principal components; DNA analysis; allele; hybridization efficiency.

Introduction

The soybean (Glycine max L.) is one of the
cheapest sources of protein and oil, accounting for
around half of global oilseed production. It has
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been cultivated for thousands of years, initially in
China and East Asia before becoming the world’s
most widely grown oilseed crop [1]. Ukraine is the
leading producer of soybeans among European
countries and the eighth largest producer world-
wide. There is significant potential for further
growth in production and for the crop to become
a major export for the country [2].
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Since soybeans are a self-pollinating crop
with a cross-pollination rate of less than one
percent, breeders face a narrowing genetic base.
Consequently, they rely on a limited number of
selected genotypes as parental forms [3].

Breeders conduct various types of crosses be-
tween varieties or gene pool lines to alter the
frequency of genes in the breeding population
by promoting gene recombination. Proper ma-
nagement of the crossing scheme and breeding
population is essential for achieving more ge-
netically productive material [4].

A significant number of breeding prog-
rammes are operating in European countries
with the aim of creating high-yielding soybean
varieties to meet the needs of the rapidly
growing market for protein raw materials.
One of the key challenges for these prog-
rammes is the low morphological variability
and limited or absent pedigree information of
the source material, which makes the selec-
tion of genetically distant parental forms for
hybridisation significantly more difficult [5].
Furthermore, relying solely on morphological
characteristics can considerably slow down
the breeding process, since a full vegetation
cycle is usually necessary for evaluation. The
genetic basis of modern soybean varieties can
be broadened by examining molecular charac-
teristics using DNA markers, which are more
informative, stable and reliable than the mor-
phological markers traditionally employed
[5]. Recent studies have also shown that DNA
markers are effective in predicting phenotype
based on genotype using artificial intelligence
tools [6].

Although SNP (Single Nucleotide Polymor-
phism) markers, particularly KASP (Kompe-
titive allele specific PCR), are currently
among the most popular for breeding purpo-
ses, SSR analysis remains an effective and
reliable method for assessing genetic diver-
sity, determining hybrid formulas and identi-
fying varieties.

Simple sequence repeats (SSRs) are an ef-
fective tool for assessing genetic diversity
and determining the relatedness of geno-
types. These markers have an advantage
over other types of molecular markers in ge-
netic research due to the high reproducibility
of results. Using them does not require sig-
nificant initial financial investment and en-
sures high genotyping efficiency due to the
small amount of DNA required. Furthermore,
the genotyping process using SSR markers
can be fully or partially automated, signifi-
cantly increasing the productivity and relia-
bility of the analysis [7].

ISSN 2518-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2025, Vou. 21, No 3

Numerous studies have investigated soybean
genetic diversity using SSR markers. These
studies have demonstrated the effectiveness of
assessing genetic relationships, determining
the origin of breeding material and identifying
economically valuable traits [8—11].

The key criterion for the effectiveness of a
breeding method is the degree of genetic vari-
ation. Breeders therefore strive to maximise
genetic dispersion in the early stages of the
breeding process by selecting genetically dis-
tant parental forms. In subsequent stages,
they use selection methods that minimise the
probability of the same genotype being inclu-
ded in subsequent generations. To objectively
assess the effectiveness of these methods, it 1s
advisable to use molecular markers, particu-
larly SSR markers, to evaluate the genetic di-
versity preserved within populations bred
using different methods [4].

The research aimed to determine the degree
of genetic diversity in soybean breeding mate-
rial, and to select an effective SSR marker sys-
tem for assessing hybridisation.

Materials and methods

The research was conducted in 2024 and
2025. Fifteen soybean breeding samples from
the Ukrainian Scientific Institute of Plant
Breeding (Kyiv, Ukraine) were studied: four pa-
rental forms and 11 hybrid combinations. Hyb-
ridisation was carried out at the Ukrainian
Scientific Institute of Plant Breeding using the
reciprocal crossing method, and molecular ge-
netic analysis was performed at the Ukrainian
Institute for Plant Variety Examination (Kyiv,
Ukraine).

DNA was extracted from 25 mg of soybean
leaf material in two replicates using the CTAB
method [13]. The genetic diversity of the soy-
bean breeding material was studied using ten
SSR markers recommended by the protocol for
determining the molecular characteristics of
new soybean varieties using microsatellites
during examination for distinctness, uniformi-
ty and stability in Italy (see Table 1).

The reaction mixture (volume 10 pl) con-
tained: 50 ng of DNA, 1.5XPCR buffer (10 mM
Tris-HCI, pH 9.0; 50 mM KCI; 0.01% Triton
X-100; 1.8 mM MgCl,); 200 uM deoxynucleotide
triphosphates (ANTPs), 0.50 uM of each primer,
and 1 unit of Taq polymerase. PCR was per-
formed on a SureCycle G8800A thermocycler
(Agilent, USA) under the following temperature
and time parameters: initial denaturation 94 °C
for 2 min, Touchdown mode (10 cycles): dena-
turation 94 °C for 45 s; primer hybridization —
from 60 °C to 50 °C, 45 s; elongation — 72 °C,
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Table 1

Characteristics and nucleotide sequences of primers used in the study

No. SSR § Primer sequence 5'—3' Chromosome Motif Expected allele size, bp
{swuse | SICHENGENOE ey i-ae
o e |-GG 0, | o
s oo PG00 0y s
e e T N
5 | Satt680 E:(égggﬁﬁggﬁgﬁgfﬂ 07 (ATT),, 349-400
S B R T
I T N et
o sattoor | £~ MONRAAMGTAATIGAVAGRA 1 a1 177207
o lswss SIS s
i s | FUOCROMCCOM 35, | e

“F - forward primer; **R - reverse primer.

45 s; normal mode (35 cycles): denaturation —
94 °C, 1 min; primer hybridization — 55 °C,
1 min; elongation — 72 °C, 1 min; final elonga-
tion — 72 °C, 7 min.

The PCR products were visualised by electro-
phoresis in a 2% agarose gel in 0.5x TBE (Tris-
borate buffer), using the standard method with
ethidium bromide. Electrophoresis was per-
formed for 1.5 hours at a field strength of 5 V/cm.
The size of the obtained fragments was deter-
mined relative to the molecular weight marker
using the TotalLab TI1120 computer program
(trial version).

Statistical data processing

The presence or absence of a specific allele in
the soybean breeding material samples was
marked as 1 or 0 based on the obtained data.
The samples were then grouped into clusters
using the unweighted pair group method with
arithmetic averages. Principal component ana-
lysis was applied using the XLSTAT computer
program (trial version) to determine the varia-
bility of the soybean breeding material samples
by SSR markers [16, 17].

Research results

PCR analysis of 15 soybean breeding samples
using 10 SSR markers identified one to three
alleles for each marker. Seven of the ten SSR
markers used in the study were found to be
polymorphic, enabling the identification of hy-
brid combinations resulting from the crossing
of four parental forms. The allele frequencies
obtained in the hybrid combinations ranged
from 0.18 to 0.86 (see Table 2).

114

Table 2
Characteristics of the alleles identified in 11 hybrid
combinations of the studied soybean samples

Number of

No. SSR Allele size, bp | Allele frequency
alleles, pcs.
1 | Satt152 1 230 1.00
2 | AW277661 3 213-233 0.32-0.36
3 | Satt545 2 180-207 0.14-0.86
4 | Satt277 2 167-235 0.14-0.86
5 | Satt680 2 376-400 0.18-0.82
6 | Satt177 2 122-145 0.36-0.64
7 | Satt349 2 200-215 0.18-0.82
8 | Satt691 2 183-207 0.50
9 | Satt115 1 155 1.00
10 | Satt229 1 292 1.00

The obtained data show that the SSR mar-
kers Sattl152, Satt1l1l5 and Satt229 identified
alleles of the same size in the soybean samples’
parental forms. This makes it impossible to use
them to determine the effectiveness of hybridi-
zation, as evidenced by the frequency of alleles
found in hybrid combinations — 1.00. Polymor-
phism was detected in at least two parental
forms for the other seven SSR markers, which
made it possible to identify heterozygotes in the
obtained hybrid combinations (Figs. 1-2).

Based on PCR results using Satt349 SSR
primers, it was determined that parental forms
No. 1, No. 15 and No. 17 contain a 215 bp allele,
while parental form No. 11 contains a 200 bp
allele. Therefore, in the hybrid combinations re-
sulting from crossing parental forms No. 1 and
No. 11, two alleles measuring 200 and 215 bp
were identified. In other hybrid combinations of
the studied soybean samples, only one 215 bp
allele was identified.

ISSN 2518-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2025, T. 21, N¢ 3
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Fig. 1. Electrophoregram of soybean breeding material samples using the Satt349 marker: M — molecular weight
marker 100 bp DNA Ladder (ThermoFisher Scientific, USA); No. 1, No. 11, No. 15, and No. 17 - parental forms of soybean
breeding samples; No. 1 x No. 11A, No. 1 x No. 11B, No. 1 x No. 11C, and No. 11 x No. 1 — hybrid combinations
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No. 17 x No. 1 W

No. 17 x No. 1F

Fig. 2. Electrophoregram of soybean breeding material samples using the Satt691 marker: M — molecular weight
marker 100 bp DNA Ladder (ThermoFisher Scientific, USA); No. 1, No. 11, No. 15, and No. 17 - parental forms of soybean
breeding samples; No. 1 x No. 11A, No. 1 x No. 11B, No. 1 x No. 11C, No. 11 x No. 1, No. 1 x No. 15M, No. 1 x No. 15E,
No. 15 x No. 11, No. 15 x No. 1II, No. 1 x No. 17, No. 17 x No. 1W, and No. 17 x No. 1F — hybrid combinations

Hybrid combinations obtained by crossing pa-
rental forms No. 1 and No. 11, No. 1 and No. 15,
and No. 1 and No. 17, and using the Satt691
marker, demonstrated the presence of 183 and
207 bp alleles.

The analysis revealed heterozygous forms for
all hybrid combinations that contained the two
alleles identified in the parental forms by the
Satt691 marker. The effectiveness of SSR mar-
kers in assessing hybridisation between parental

ISSN 2518-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2025, Vou. 21, No 3

forms has been confirmed by other scientists.
Thus, the authors identified polymorphic SSR
loci in the parental lines and forms that enable
the effectiveness of hybridisation to be assessed,
significantly accelerating the breeding process
[3, 18, 19]. Therefore, when using SSR markers
to evaluate hybrid combinations, it is important
to select markers that are characterised by a high
level of polymorphism to enable accurate diffe-
rentiation of alleles inherited from each parent.
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It was revealed that the genotypes were divi-
ded into two cluster groups and one separate clus-

ter according to Jacquard’s similarity coefficients
of the studied soybean breeding samples (Fig. 3).

No. 17 x No. 1 W
No. 1 x No. 17

No. 17 x No. 1F

No. 17

No. 1 x No. 15E

No. 1 x No. 15M
No. 15 x No. 11

No. 15 x No. 1 II
No. 1

No. 15
No. 1 x No. 11B
No. 1 x No. 11A

No. 1 x No. 11C
No. 11 x No. 1

No. 11

0 0.1 0.2

N

0.3 0.4 0.5 0.6

Jacquard's similarity coefficient

Fig. 3. Dendrogram of relationships between soybean breeding material samples
based on 10 SSR markers (2024-2025)

The first cluster group consisted of genotypes
obtained from the hybridisation of parental
forms No. 1 and No. 17, as well as parental form
No. 17 itself. The second cluster group included
parental forms No. 1 and No. 15, their hybrid
combinations and those resulting from crossing
No. 1 with No. 11. Based on the alleles deter-
mined by 10 SSR markers, it should be noted
that parental form No. 11 is distributed in a
separate cluster.

According to Jacquard, the obtained values of
similarity coefficients indicate that parental
forms No. 1 and No. 15 are the most genetically
similar, with a coefficient of 0.33. According to
the 10 SSR markers studied, the most distinct
parental forms are No. 11 and No. 17, with a
similarity coefficient of 0.75. Parental forms
No. 1 and No. 11 showed a fairly high level of
difference, as evidenced by a Jacquard simila-
rity coefficient of 0.67.

SSR markers are widely used to assess ge-
netic diversity in the study of the soybean gene
pool. According to the results of study [20], 14
polymorphic SSR markers were identified to as-
sess 29 soybean genotypes of different origins.
These formed two main cluster groups and four
subgroups based on the obtained alleles. The
authors demonstrated that the genotypes were
distributed according to their origin and the
similarity of the parental forms used in the
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breeding programme. Our research also showed
that the 15 soybean breeding samples formed
cluster groups according to the genetic profile of
the parental forms used to create hybrid combi-
nations. The genetic diversity of the soybean
breeding samples was studied based on SSR
markers [11]. Jacquard similarity coefficients,
obtained based on 367 alleles from 56 soybean
genotypes, showed a level of genetic similarity
ranging from 0.29 to 0.95 between genotypes.
In our studies, the similarity coefficients ranged
from 0 to 0.75. The zero Jacquard similarity co-
efficients obtained in our studies indicate the
absence of polymorphism for three SSR mar-
kers in the soybean parental forms. Close ge-
netic links (0.17-0.27) may indicate high simi-
larity between parental forms and low marker
polymorphism. However, the data obtained in-
dicates that genotypes from two different cluster
groups can be used as potential candidates for
hybridisation to enhance the heterosis effect.
The study [21] demonstrates the effective-
ness of using SSR markers to evaluate the hy-
bridisation results of soybean parental forms.
Thanks to the codominant properties of SSR
markers, the authors were able to identify hy-
brid forms based on 11 cross combinations. Our
work also shows that the difference between
the sizes of identified alleles for seven SSR
markers in parental genotypes allowed us to
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identify hybrid forms of the studied soybean
breeding samples.

Principal component analysis was used to
study the dataset’s multidimensional relation-
ships, reflecting the proportion of genetic vari-
ation based on similarity indices for the studied
SSR markers. To study the proportion of gene-
tic variation reflected in the dataset, a principal
component analysis based on similarity indices
for the SSR markers was performed. The re-
sults showed that five of the six components
had a weight greater than 1.0, together explai-
ning 96.838% of the variability in the genotypes
studied (see Table 3).

Table 3
The significance of the main components of soybean
breeding material samples according to SSR markers

Principal Weight of principal | Variability, | Cumulative
components (PC) component % dispersion, %

PC1 5.803 38.687 38.687

PC2 4,115 27.432 66.120

PC3 1.953 13.020 79.140

PC4 1.526 10.173 89.313

PC5 1.129 7.526 96.838

PCé6 0.474 3.162 100.000

Using 10 SSR markers, it has been estab-
lished that PC1 and PC2 determine 38.687%
and 27.432%, respectively, of the variability of
soybean breeding material samples. PC1 is as-
sociated with the presence of the following al-
leles: 233 bp for the AW277661 marker; 180 bp
for the Satt545 marker; and 167 bp for the
Satt277 marker. Meanwhile, PC2 is associated
with the presence of the following alleles: 227 bp
for AW277661, 207 bp for Satt691, 215 bp for
Satt349, and 376 bp for Satt680 (see Table 4).

According to the obtained data, the greatest
variability among soybean breeding material
samples is associated with the following alleles:
AW277661, Satt691, Satt349, Satt680, Sattb545
and Satt277. The values of the principal compo-
nent eigenvectors for the Satt115, Satt229 and
Satt152 markers are zero, which indicates an
absence of polymorphism for these markers
among the studied samples.

The results of the PCA enabled us to identify
two distinct groups: Group I and Group II, as well
as two separate genotypes, No. 11 and No. 17,
which were used as parental forms during hy-

Table 4

Principal component eigenvectors for soybean breeding material
samples based on SSR markers

SSR Alleles, bp PC1 PC2 PC3 PC4 PC5 PC6
213 -0.315 | -0.100 | 0.422 0.053 | -0.123 | -0.168
AW277661 227 -0.022 | 0.473 | -0.005 | 0.122 0.114 | -0.294
233 0.356 | -0.119 | 0.188 | 0.292 0.059 | -0.078
Satt177 122 -0.350 | 0.057 |-0.038 | -0.239 | 0.388 | 0.170
145 0.163 0.295 | 0.375 | -0.133 | -0.186 | 0.556
Satt691 183 -0.031 | -0.103 0.261 0.066 | 0.839 | 0.184
207 0.000 | 0.427 0.217 | 0.176 | -0.125 | 0.439
Satt349 200 -0.315 | -0.100 | 0.422 0.053 | -0.123 | -0.168
215 0.191 | 0.361 0.157 | -0.299 | 0.102 | -0.346
Satt680 376 0.191 | 0.361 0.157 | -0.299 | 0.102 | -0.346
400 -0.315 | -0.100 | 0.422 0.053 | -0.123 | -0.168
Satt115 155 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
Satt229 292 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
Satt152 230 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
Satt545 180 0.356 | -0.119 | 0.188 | 0.292 0.059 | -0.078
207 -0.221 0.283 | -0.163 | 0.464 | 0.053 | -0.055
Satt277 167 0.356 | -0.119 | 0.188 | 0.292 0.059 | -0.078
235 -0.221 0.283 | -0.163 | 0.464 | 0.053 | -0.055

*Red indicates principal component eigenvectors with absolute values greater than

0.300.

bridisation (see Fig. 4). Group I comprised sam-
ples of breeding material resulting from the
hybridisation of parental forms No. 1, No. 11
and No. 15 in various combinations. Group II
consisted exclusively of samples resulting from
various combinations of the hybridisation of pa-
rental forms No. 1 and No. 17.

The results of the PCA are comparable with
the cluster analysis data. The latter showed the
difference between the parental forms No. 11 and
No. 17. It also allowed us to identify two cluster
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groups formed by hybrid combinations of the pa-
rental forms No. 1, No. 11 and No. 15. There was
a separate group formed by the hybridisation of
the parental forms No. 1 and No. 17.

The study [22] presents the results of an
analysis of soybean samples from various ori-
gins, conducted using SSR markers. The authors
identified patterns in the distribution of the
samples according to their origin, as deter-
mined by principal component analysis. This
was also confirmed by the genetic distances
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Fig. 4. Results of the PCA of soybean breeding material samples (2024-2025)

between the samples, according to which they
were distributed into corresponding cluster
groups. In our study, the soybean genotypes exa-
mined also formed two groups based on the re-
sults of the PCA and the genetic distances ob-
tained by Jacquart, indicating their genetic dif-
ferences. According to the results obtained [3],
the soybean genotypes under study were divi-
ded into three groups based on the alleles iden-
tified by SSR markers. The authors demon-
strated that 28.9% of the variability in the soy-
bean samples studied using SSR markers was
explained by the first two principal components.
In our study, PC1 and PC2 explained 96.838%
of the variability in the genotypes, indicating
the high informativeness of the selected mole-
cular markers and the significant effectiveness
of the analysis in reflecting genetic differentia-
tion between samples. The results obtained
from clustering and PCA are consistent with
each other. This contributes to a deeper under-
standing of the genetic structure of the bree-
ding material, which is important for improving
the efficiency with which selection, refinement
and cross-planning are carried out in future
breeding programmes. The optimal approach is
to carry out crosses between representatives of
different clusters or groups to expand and main-
tain genetic diversity.

Thus, the main components revealing 96.838%
of the variability in the studied genotypes enab-
led six markers to be identified for evaluating
the effectiveness of hybridisation in the studied
soybean breeding samples: AW277661, Satt691,
Satt349, Satt680, Sattb45 and Satt277. Addi-
tionally, based on the absolute values of the
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eigenvectors of the other principal components
and the allele frequencies identified by the
Satt177 marker (0.36-0.64), this marker is also
promising for determining hybridisation effi-
ciency.

Conclusions

The research showed that seven out of ten
SSR markers were polymorphic, enabling the
effective identification of hybrid soybean combi-
nations obtained by crossing four parental
forms. The polymorphism detected for most of
the markers (AW277661, Satt691, Satt349,
Satt680, Sattb45, Satt277 and Sattl77) indi-
cates their high level of informativeness and
suitability for evaluating hybridisation. These
markers have been found to be useful for estab-
lishing heterozygosity in hybrid combinations,
providing reliable confirmation of successful
crossings. The results confirm the feasibility of
using SSR markers to control hybridity and as-
sess genetic relatedness in soybean breeding
material.

The results of PCA and genotype clustering
were consistent, indicating the analysis’s high
accuracy and stability. Principal components 1
and 2 together explain 96.838% of the variabi-
lity, demonstrating the effectiveness of the se-
lected SSR markers in reflecting genetic diffe-
rentiation between the samples under study.
The formation of two main cluster groups and
two separate genotypes (No. 11 and No. 17)
demonstrates the clear genetic structure of the
material under study. Therefore, to increase
the effect of heterosis and expand genetic diver-
sity, it is advisable to cross representatives of
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the different clusters, ensuring the effective-
ness of future breeding programmes.
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Merta. Bu3HauuTu CTyniHb r€HETUYHOTO Pi3HOMAHITTA Cce-
neKuiitHoro matepiany coi Ta fibpatn edeKTUBHY cuUCTeMy
SSR mapkepiB gns ouiHoBaHHA ribpugm3sauii. Metogu. Ce-
NeKuiitHi (Ro6ip, peuMnpokHi cxpeliyBaHHA), MONeKynap-
Hi (NJIP, enektpocope3 B arapo3HoMy reni), CTaTUCTUYHI
(iepapxiyHa KnacTepusallis, aHani3 roNOBHUX KOMMOHEHT).
Pesynbtatu. 3a pesynstatamu nposepeHoro MJIP aHanisy
15 3pa3skiB cenekyinHoro matepiany coi 3a 10 SSR mapkepa-
MU i1eHTUdIKOBAHO Bif OAHOMO L0 TPLOX aNENiB HA JIOKYC.
3 Hux cim mapkepis (AW277661, Satt691, Satt349, Satt680,
Satt545, Satt277 i Satt177) Bussuauca noniMmopdHUMU
Ta NPOAEMOHCTPYBaNM 3AaTHICTb PO3Pi3HATM GaTbKiBCbKi
tdopmu i ribpuaHi kombiHaLii. Y mapkepis Satt152, Satt115
i Satt229 BcTaHoBneHo BiAcyTHiCTL noniMmopdismy (4acTo-
Ta anenis — 1,00). Lle yHeMOXNMBAIOE iX 3aCTOCYBaHHA ANA
OLiHIOBaHHA eeKTUBHOCTI cxpelyBaHb. Y ribpuaHux Kom-
GiHauiax, oTpumaHux Big 6aTbkiBCbkux hopm N2 1 x Ne 11,
Ne1x Ne15T1aNe1xNe17,3a mapkepamu Satt349 i Satt691
ineHTUiKoBaHO No ABa anesni, Wo NiATBEPAKYE HAABHICTb
retepo3uroTHocti. 3a koediuieHTamu nogibHocTi Xakkap-
Aa B AianasoHi 0-0,75 pocnifxyBaHi 3pasku copmysanu
ABi OCHOBHi KnacTepHi rpynu Ta oKpemuii knactep 6atb-
KiBcbkoi cdopmmu N 11. OpepxaHi pesynbtatu Knacrepu-
3auii Ta aHanisy ronosHux komnoHeHT (TK) y3rogxytotbes

120

Mix coboto. Nepwi aBi komnoHeHtn (K1 — 38,687%, NK2 -
27,432%) noscHooTe 96,838% BapiabenbHoCTi BUBYE-
HUX reHoTuniB. HaliBuwy BapiaGenbHicTb BMABNEHO Ans
mapkepie AW277661, Satt691, Satt349, Satt680, Satt545 i
Satt277, wo cBiguMTb NPo iXHI0 3HaYHY iHPOPMATUBHICTbL
y BifoOpaXKeHHi reHeTUYHUX BiAMIHHOCTe MiX 3paskamu.
BucHoBku. OTpumaHi pe3ynbtatv niaTBEpLXKYIOTL edek-
TUBHiCTb BMKOpUCTaHHA SSR mapkepis gna ineHTudikauii
ribpupHuUx KoMGiHaLiN coi Ta OLiHIOBAHHA reHeTUYHOT no-
ZibHocTi Mix 6aTbKiBCbKMMM (opmamu. BusHaueHo, wWwo
cim noniMophHUX MapKepiB MOXyTb OYTW peKoMeH[oBaHi
LN KOHTpONIO eeKTMBHOCTI ribpuamnsalii. Y3romKeHictb
pe3ynbTaTiB KnacTepusauii Ta aHanisy rofloBHUX KOMMO-
HEHT CBifYMTb NMPO AOCTOBIpPHiCTb OTPUMaHOi CTPYKTYpH
reHeTUYHUX B3AEMO3B'A3KIB. 3 MeTOK MocuieHHs edekTy
reTepo3uncy Ta po3WMUPEHHS TeHETUYHOT 6a3un ceneKkuiHmux
nporpam AOUiNbHWUM € 3LiNCHEHHS CXpellyBaHb MiX npep-
CTaBHUKAMM Pi3HUX KNAaCcTEPHUX rpyn. 3aCTOCYBaHHA KOMN-
nekcy iHdopmatusHux SSR MapKepiB fae 3mory NigBUILUTK
TouHicTb fO6GOpY 6aTbKiBCbKUX KOMMNOHEHTIB i MPUCKOPUTU
ceneKuiiHMA nNpouec y nporpami CTBOPEHHS BUCOKOMPO-
LYKTUBHUX COPTIB COi.

Knrouosi cnosa: koegiyieHmu no0ibHoCmi; 207108HT KOM-
nonenmu; [JHK-aHanis; anens; echekmusHicme 2ibpuduzauii.
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KapnosoriuHi oco6auBocTi pocnuH pisHux copris
puxito nocisHoro Camelina sativa (L.) Crantz

3 reHo¢oHay HauioHanbHOro 60TaHiuHoro capy
imeHi M. M. Mpuwka HAH Ykpainu

I. b. Paxmetos, 0. M. bogapuyk*, C. 0. PaxmeToBa

HayioHaneHuli 6omaniyHul cad imeHi M. M. lpuwka HAH Ykpaiu, syn. Cadoso-bomariyna, 1, m. Kuis, 01103, YkpaiHa,
*e-mail: bondbiolog@gmail.com

Merta. lpoBecTn Makpo- Ta MiKpOMOpPdONOriyHWI aHaNi3 i BU3HAYMTU MOPHOMETPUYHI NOKA3HUKU POCAUH Pi3HMX COp-
TiB puxilo nocisHoro Camelina sativa (L.) Crantz, mo6inizoBaHux Ta cTBopeHux y HauioHansHoMy 6oTaHiuHOMY cagy iMeHi
M. M. Tpuwka HAH Ykpainu (HBC), ans BcTaHOBNEHHA iXHbOT cenekuiHOT LiHHOCTI AK [)Xepena reHeTUYHOro pisHOMaHiTTA.
MeToau. Y npoueci focnigxeHb BUKOPUCTOBYBaNM iHTPOAYKUINHI Ta cenekuiiHo-reHeTyHi 3pasku C. sativa, BifiGpaHi Ha
6a3i HBC 1a [ICB I®PT HAH Ykpainu «[neBaxa». MopdonoriyHmii onuc niofie i HaciHHA NPOBOAMAM i3 3acTOCyBaHHAM 6io-
METPUYHUX i MOPIBHANBHUX METOAIB Ta LMdpoBoi dikcayii B pisHUX NPOEKLifX BigNoBiAHO [0 ycTaneHoi mopdonoriyHoi Tep-
MiHonorii. MopcdhoMeTpuYHi NoKasHUKW BU3HAYaNM 3a AONOMOTO0 BUMipiOBaNnbHNUX THCTPYMEHTIB (€NEKTPOHHOMO LIMdPOBOTro
WwTaHreHuMpKyns «Genericy, BUMiptoBanbHoi cTpiuku Xiaomi Duka SD). Macy 1000 HaciHWH OLiHIOBaNU 3rigHO 3 MiXHAPOAHN-
MW CTaH[apTaMu B AecsTupasoBiit nosTopHocTi. 06po6KY eKcnepuMeHTaNbHIUX fLaHUX 3AilicHIoBanu B cepepoBuili Microsoft
Excel (2019), po3paxoByloun 6a30Bi onucosi cTaTUCTUYHI napameTpu. Pesynbratu. 3a pesynstatamu mopdonoro-6ionoriy-
Horo aHanisy 35 pi3Hux copTis C. sativa 3 konekuiiiHoro doHpy HBC BcTaHOBNEHO 3HAYHY BapiabenbHicTb MOPHOMETPUYHNX
NOKa3HWKiB NNOAiB i HACiHHA. Bneple 34iNCHEHO KOMNIEKCHE BUBYEHHS KAPMONOTiYHUX XapaKTePUCTUK LOCNiGHUX POCIUH
(niHiAHMX po3mipiB nno,mB Macu 1000 HaciHWH, hopMu Ta MOWi NONEPeYHOro nepepisy), WO Aano 3Mory Knacudikysaty
FEHOTUMM 3a TUNOM HaciHHA (Api6HO-, cepefHbO- Ta KpyNHOHACiHH1). Halininwi mopdomeTpuyHi nokasHuku 3adikcoBaHo B
copriB ‘PyHo’, ‘PaHok’ i popm EOPKAD-1 Ta EOPXA®D-2. OTpumaHi gaHi MOXYTb MAaTU NPAKTUUYHE 3HAYEHHS ANA CTBOPEHHSA
BUCOKONPOAYKTUBHUX KyNbTUBAPiB PUXKil0 NOCIBHOTO AK NepcrneKTUBHOT ONiHOT KynbTypy, agantoBaHoi 4o yMoB YKpaiHu.
BucHoBKM. [TpoBeseHe KapnonoriyHe focnifKeHHs fano amory igeHTudikysatu coptu C. sativa 3 BUCOKUM Mopdonoro-6io-
NoriyHMM noTteHuianom. 3okpema, ‘PaHok’, ‘PyHo’, a Takox popmu EOPKAD-1 Ta EOPXKAD-2 manu cyTTeBy nepesary Hag iHWm-
MU TeHOTUNAMM 33 MiKpO- i MaKpoMopdoNoriYHMMKU 0COBANBOCTAMM Ta MOPHOMETPUYHUMU NOKA3HMKAMM NAOAIB i HACIHHS.
BupineHo Tpu rpynu pocauH 3a KpYnHicTio NN0AY, KpUTEPIEM BCTAHOBNEHHA AKOT € Nowa nonepeyHoro nepepisy. OTpumani
pe3ynbTaTM MOXYTb CTaT MIAFPYHTAM ANA NOAANbLWMUX CENEKLiNHUX LOCNiAKEHb, METa AKMX — CTBOPEHHA KOHKYPEHTOCNpO-
MOXHUX COPTiB i3 BMCOKOIO HACiHHEBOK NPOAYKTMBHICTIO. Lle cnpuaTMMe pO3WMPEHHIO CNEKTPa anbTepHATUBHUX ONiiHNX
KynbTyp B YKpaiHi.

Knrouosi cnosa: Camelina sativa; kapnonoeiyHi ocobaugocmi; ONiliHI KyJbmypu,; 2eHomunu pocauH; MiKpo- ma Maxpo-
Mopehoi02iyHi 0cobausoCmi; adanmusHul nomeHyian.

BUPOIIyBAHHS BUKOPUCTOBYIOTH 10-14% pimti
[1], yTiM BiH € JOCUTH BUCHAKJIIUBUAM JIJIs IPYH-

Bctyn

Vkpaina e ogHUM 13 TapaHTIB IJ100aJIbHOI
IPOIOBOJILYOI OE3IIEeKH, a TAKOMK II0Cigae IIpo-
BigHI mosuirii B €Bpomi Ta cBITI 3a obcAraMu
BUPOOHUIITBA ¥ €KCIIOPTY 0JIi1 Ta OJIIHHOI IIPOo-
IYKIIi,

Hwuwi y marrmiit, a TakoK 3HAYHIA YaCTHUHI €B-
POIIEHCHKNX [IePsKaB cepel HAWBAMKJIMBIIINX
OIAHUX KYJIbTYP BHUOUIAOTH pimak. Jlysa itoro
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Oleksandr Bondarchuk
https://orcid.org/0000-0001-6367-9063
Svitlana Rakhmetova
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TiB. ¥ KpalHax 3 BUPaKeHUM KOHTHHEHTAJIb-
HUM KJaiMaToM (30Kpema ¥ B YKpaiHl) piBeHb
IIIOPIYHOTO BUPOOHUIITBA PIMIAKY 3AJIUIIAETHCS
HecTaOLTBHUM, 1110 CHPUINHEHO HU3BKO0I0 MOPO30-
criizictio. B ymoBax llenTpasbrol Yipainu
MOro BUCOKI BpOKAl MOKHA OTPUMATU pa3 Ha
nBa-Tpu poku. J{o Toro s ol miel KyJaIpTypH He
HANJIIIIIIA OJIS BUKOPHUCTAHHS B XAPYOBHUX IIi-
JIAX dvepes Ii CKJal 3a BMICTOM HEHACHYEHUX
SKUPHUX KHUCJIO0T. ToOMy akTyaJbHUM € BIIPOBA/I-
“KEHHSI y CLIBCHKOTOCIOLAPChbKE BHPOGHUIITBO
HeTPaJUIIHHNX 1 HOBUX BUCOKOIPOMYKTUBHIX
OJTIAHUX POCJIVH, 3MATHUX HE TLIBKU KOHKYPY-
BaTH 3 pIlTaKoM, ajie ¥ IlepeBasKaTh HOoro 3a
BAYKJINBUMU XaPAKTEPUCTUKAMU.

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

Pmxitt  mociBumit  [Camelina sativa (L))
Crantz], HACIHHS SKOTO € J3KePesIoM IIIHHOI 0JI1i,
BUPOIIYIOTh K KyJIbTypHY pocsuHy 3 4000 pory
1o 1. e. Moro normupents Ha repuropio [liBneH-
Hol 1 Ilenrpanpuoi Crapgmuasii Ta OiHsraumii
BiOyJ10Ccs mrpubau3uo y 1800 porri 10 H. €., IIPo
1[0 CBIOYATH 3HAWIEH] M JaTOBAHI MM IIeplo-
JIOM PeITKY HaciHHs Ta cTpy4kiB [2]. I3 XVI cr.
PYOKIM IOYAJIN AKTUBHO KYJIbTHBYBATH B Paiio-
Hax Cepensemuomop’s Ta B Cepenmuiit €Bporri;
Tako:k mparTukyBasim mociBu B Cepemuiit Asii
[3]. ¥V Ilipmiumiit 1 Cxigmit €spomi (PpaHiris,
Benprisa) ta na Bankanax C. sativa BupoIiyBsa-
JIY 1 CHOMKHMBAJIN SK OJINHY KyJIbTypy mo 1930—
40-X pp., IOIIOKY Ha 3MIHY He IPUHUIILIN JOCTYII-
HINI Ta BHUCOKOBPOMKAMHI PIIAK 1 COHSIIHHUK.
Hampurmaan, B imgycrpianbay emoxy y Ilserrii
IHOIMT HAa OJIII0 PHIKII0 HACTLILKM BIIAB, IO IO
1929 poky m0BeJIOCS IIOBHICTIO IPUIINHUTH i BU-
poouwmirreo. Hapasi C. sativa NIMPOKO KyJIBTH-
Byerbesa B Kamami ta CIIIA, pigmre — B Kurai, a
TAKOK Ha ITIIBHOYI Ta cxoxl €Bpomm, 30KpemMa B
Ipmammii, Oimmagmii, Himewuwmni, Ascrpii,
Vrpaini, [lonbmr, Croosewnii Ta Itami [4-11].

Ha rtepenax Vepainm prsxiii moYaTKOBO pPO3-
TJISITAJIH TIePEeBaKHO SIK Oy sIH y mociBax. YTiM y
opyrii mososuHl XIX cT. #ioro 0yJi0 BBEIEHO B
LIMPOKY KyJILTYpy. Bim mouaTky # Ho cepemuHu
XX cr. C. sativa yCIITHO BUPOIIyBaBCS ¥ 3aJIU-
LIaBCS TPASUIIIAHOI OJIIMHOI0 POCIMHOI0 HA Te-
puTopisax cyuacuux Ilosrascbkoi, YepHIriBCbKOI,
Kwuiscbkoi Ta XepcoHebkol obacreit [3, 11-14].

BaTbkiBCchEKMME perioHaMy PHIKII0 IIOCIBHOIO
BBakaioTh IliBHIuHy €Bpormy Ta IliBmerHo-Cxin-
Hy A3ito. YKpaiHy HUHI BUSHAYAIOTD SIK 0CEPeIoK
TeHETHYHOI0 PI3HOMAHMITTS Ta MMOBIPHHUM IIEHTP
noxomxennsa C. sativa [15]. Agxe B #ioro apaskax
13 1iel TepuTopii PIKCYIOTH IIOCHJICHMHA IOJIIMOP-
¢i3M OKpeMHX Oprais, IO BKA3y€e HA 3HAYHHI
CTymiHb reHerryHol Bapiarii [9]. Lle BigOyBaeTh-
Cs HA TJII 1HIIIOI0 OOMEKEHOIr'0 TeHeTHYHOI'0 Pia-
HOMAHITTSI, X04Ya CyJacHa 3apOJIKOBa ILJIa3Ma Mic-
TUTH JOCTATHIO (DEHOTUIIOBY BAPIATHBHICTD JIS
3a0e3MIeueHHs arpoHOMIYHOro Iporpecy [16]. Ho-
BEJICHO, III0 BPOMKAMHICTL HACIHHSA IIOB'A3aHA 3
TEeHOTHIIOM POCIHHH [17], a KIIbKICHMHI yMICT OJIii
€ CHJIBHOIO CIIaKOBOIO 03HAKOIO [18].

Kaprmosoriumi xapakrepuctuxu (MopdosIoris
IUIOMIB 1 HACIHHA) € BAMKJIMBUM 3KEpPesIoM 1H-
dopmalrii g ceJeKIIAHOl HpakTUKH. Bonwm
CIIYTYIOTh 1HJIUKATOPAMU ArpOHOMIYHO 3HAYY-
IIMX BJIACTUBOCTEM, TAKHUX K CXOKICTDh, CHeprisa
IPOPOCTAHHS, BUPIBHAHICTE IIOCIBIB 1 II0YATKOB1
temu pocty [18-20]. IIpomemoncTpOBaHO, IO
Maca HACIHHSA IIPAMO II0B’A3aHA 31 MIMOBIPHICTIO
IIPOPOCTAHHSA Ta CHUJIOK POCTY CIIHIIIB, IO PO-
OUTD 1110 O3HAKY I[IHHUM IIPEINKTOPOM Y CeJIeK-
mii [21]. Kapmosiorivml JocaisReHHsa TAK0X He-
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00X1oHl [JIA KoJIeKIfiHol pobotu. Bapiaiia
MopdoMeTpil HACIHHSA MOMKe OyTH IPOMIMKHOIO
JIAHKOIO JJIsI OIIIHIOBAHHSA I'eHETHYHOro Pi3HO-
MAaHITTS, 10 JTa€ 3MOTY ONTUMI3yBaTA (PopMy-
BAHHA Ta IMIATPUMKY MeHOAHKIB, KOJIM MOJIEKY-
napHl mapkepu HemoctyirHi [22]. Ilomibmi mig-
X0l IIOE/IHYIOTh MopdOJIOTIUHI Ta MOJIEKY ISP~
HI ,E[aHl IJIst OLIBIN e(PeKTHBHOIO YIIPABJIIHHS
CeJIeKIIIAHNMU pecypcamu.

IHTerpamﬂ RapHOJIOI‘ll 3 OloxiMIvHMMH Ta ¢i-
310JIOTYHHMHA ,z:ocmmiceHHﬂMH Iae 3Mory Oymy-
BaTH (PEHOTUIIOB1 MOJIEJI1 Ta BUSABJIATH O3HAKH,
OB sI3aH1 31 CXOMKICTIO I €Heprieio IIPOPOCTAMHS
[19, 20]. s KYJIBTYP, Jie BAWKIIBA KOHTPOJIBO-
BaHAa ,I[OpMaHTHICTB Ile YMOSKJIMBJIIOE TOYHICTh
I000PY MeHOTHIIIB.

Huni 3Hauyny yBary mpUmISOTH IJIOJOBUM
Ta OBOYEBHM KYJILTYPaM, V SKHX MOPQOJIOTis
IJIOAIB BU3HAYAE TOBAPHY AKICTDH, OMHOPIIHICTD
1 CIIOYKHBYI1 BIIOZO0AHHA. ABTOMATH30BAHA MOP-
doMeTpisa BIOKpHUBAE IIEPCIEKTUBU BHUCOKOIIPO-
OYKTUBHOTO (PEHOTHUIIYBAHHS Ta IIOEHHAHHS 3
QTL-anmasmisoM 1 reHOMHOIO cesiekIniemn [23, 24].

V cydacHHMX OIJIgmax IIIKPECJIeHO BAKJIM-
BICTH OIMCY KAPIOJOTTIHUX 0COOJIMBOCTEM POC-
JIVH, 3aBOAKH SKOMY MOKHA 3a0€3IeUnTH II0-
PIBHSAHHICTD JAHUX MK KyJabTypamu [25]. ¥V
HOCTHAHHL 3 MapKep-aCUCTOBAHUM 1 FeHOMHIM
JOOOPOM IIe CTaHE BAMKJIMBHM IIIAIPYHTSIM JIJIA
IPHUCKOPEHHS CeJIEKIIMHOro IIporpecy [26, 27].

Otixe, KAPIOJIOTIYHI JOCIIMKEHHS € He JIHIIe
IHCTPYMEHTOM CHCTEMATHUKHN YK OOTAHIYHOI Xa-
PaKTEPHUCTURH, a i 6e3nocepe,z:HLo BILIABAIOTh
HA YCITIIITHICTD Cy4acHoi CeJIeRI_HI/IHOI MIPAKTUKH.

HogiTHilt amami3 BHYTPIIIHLOBHIOBUX Kap-
MOJIOTIYHHX 0cobamBocTed pocauH pony Came-
lina a0 BiOCYTHIM, a00 BlHOOpaskae JIHIIEe B3aeMo-
3B’I30K ML OKPEeMHMH IIOKa3HHKaMHu (Mopdo-
MeTPIEI) Ta KUILKICHUM 1 SKICHAM YMICTOM OJIii
[28] Tpannsorses Pe3yJIbTaTy BUBYEHH BHYT-
PIIIHBOBUIOBUX Baplauu/l IJIOAIB 1 HACIHHSA 1H-
IINX IIPedCTABHHUKIB poouHu Brassicaceae sk
BAXKJIMBUX MAPKEPHUX O3HAK IJIS 1,ueHT1/1d)1Ra-
mii BHJLY, & TAKOK aganTaii opram31v1y II0 YMOB
JOBKLIJIS BIIPOJOBXK €BOJIIOIIAHOIO PO3BUTKY
[29, 30].

3a pesysbTaTaMu JITEPATyPHOIO0 CKPHUHIHIY
MOSKHA 3pO0OMTH BUCHOBOK IIPO HEOOXI1THICTL BUB-
yeHHsa kapmoJsorii pociaud C. sativa 3aJIesKHO
BI1J, TeHOTHIIOBUX 0COOJIMBOCTEM. Amlyke oTpuMa-
HI IaHl € BAarOMUMH )11 MAWOYTHIX CEJIEKIIiH-
HUX JOCJILIMKEHb 13 METOI0 CTBOPEHHS BHCOKO-
MIPOOYKTUBHUX COPTIB, popM 1 riOpumiB Ta ix-
HBOI'0 IIOJAJIBIIOrO0 BIPOBAIMKEHHS B ArpOBH-
POOHMIITBO AK IIIHHOL OJIIAHOI KYJILTYPH. ¥ PO3-
piai uporo rmutauHs B HBC imeni M. M. I'puinka
HAH Vxpaiuu cdpopMOBaAHO FeHOTHUIIOBY KOJICK-
mio puxkio (mpubsimsuo 35 3paskis) [31], mio
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cupusie 30epeskeHHI0 PI3HOMAHITHOCTI POCJIMH
ex situ Ta BUBEIEHHIO IXHIX HOBUX (DOPM 1 COPTIB
13 HIOBUIIEHUMHU AKICHAUMU Ta KIJIBKICHUMU Xa-
pakTepucTUKaMu (PITOCUPOBUHU JJid 3a0e3rme-
YeHHs 1T0Tped pi3HUX cdep rocoapoBaHHs.

Mema docniidocerv — IIPOBECTU MAKPO- Ta MIKpPO-
MOp(i)OJIOI‘l‘«IHI/II/I aHaI3 1 BUSHAYUTHU MOp(bOMeT-
PHYHI IIOKA3HUKU POCJIMH PI3HUX COPTIB PHIKII0
nocisaoro Camelina sativa (L.) Crantz, Mmo0O1i-
3oBaHmx Ta crBopeHux y HarionasmbsaoMy Gora-
Hiugomy camy imeri M. M. 'pumxa HAH Vipa-
inu (HBC), njia BecraHoB/IeHHS IXHBOI CEJICKITLHI-
HOI ITIHHOCTI AK [I7Kepesia PeHeTUIHOI0 P13HOMA -
HITTS.

Matepianu Ta MeTOAMKa ROCNIAKEHD

[TosboBl Ta s1A00pPATOPHI MOCTIIMKEHHS IIPO-
BoauH BripomoB:k 2023—2024 pp. Ha TepuTOpil
eKcrepuMeHTaJbHOI 0asu Hamonambaoro 6o-
taHiu"oro camy imeni M. M. I'pumka HAH
Vrpainu (HBC) ta JocaimHoro clibChKOI0CIIO-
Iapcbkoro BupoOHHIITBA I[HCTHTYTY (hisiosrorii
pocisms i remeturku HAH Vipainu (JICB IOPT
HAH Vxpaiau «['neBaxa»).

[TosboB1 JTOC/TIIM B YOTUPUPA3OBOMY IIOBTO-
PEHHI 3aKJIA0AJIH BIAIOBIIHO A0 YMHHHNX METO-
muk [32]. Poamip 1mociBHUX MIJISHOK CTAHOBUB
35—40 m?, ixug obsrikoBa mwiroma — 25—30 m2. Pos-
MIIIIeHHS BAP1aHTIB 38 IOBTOPEHHAMM PEH/IOMI-
30BamHe.

Jlost MopdosIoTigHOTO OmHCy 0COOJIMBOCTEH
OyIOBU ILJIOAIB Ta HACIHHS 3TIMCHIOBAJIN BIIMIi-
pIOBaHHS ¥ BidyasibHe OITIHIOBAHHS, 3aCTOCOBY-
0YX 3aTraJIbHOIPUUHATY MOPQOJIOTIYHY TepMi-
HoJtorito 3a V. Bojnansky, A. Fargasova [33] Ta
C. M. Bumamu [34]. Taxok mmocayroByBasucs 010-
METPHYHUM 1 IIOPIBHJIBHIM METOAAMU BU3HA-
YeHHs 30BHIIIHIX 1 BHYTPIIIHIX 03HAK, BOJHO-
vac mpoBogun oTodiKcalliio B IPOEKINi 3a
JIOBJKUHOI0, IITUPUHOI0 TA B IIOIEPEUHOMY PO3-
pi3i, BuKopucTOByIOUu ejexrpuunuii USB-
mikpockon SIGETA Expert 10-300x 5.0 Mpx 1
mudpoBy dororamepy Canon 400 D. Jlimiitai
po3mipu PIKCYyBaIH €JIEKTPOHHUM ITU(PPOBUM
mraHreHIupKyaeM «Generic» Ta BUMIPIOBAJIb-
Hoto cTpiukoio Xiaomi Duka SD.

Macy 1000 HaciHUH OITIHIOBAJIN Ha €JIEKTPOH-
Hux anamdituayaux Barax AXIS ANG 200C y me-
CATHPA30Bif IIOBTOPHOCTI 3TIAHO 3 MIMKHAPOI-
HUMH IIPABUJIAME aHAJ3y HaciHEa [35].

CratuctuuHy 00pOOKY OTPUMAaHUX JAHUX BH-
KOHyBaJI 3a JoIomMororn mporpamu Microsoft
Excel 2010 (mmaxer «AHaIi3 JaHUX»).

Pe3ynbTtatn pocnigxeHb

[TpocTeskuTH TeTeporeHHICTh O3HAK PISHUX
FeHOTHUIIIB, 4 TAKOM OTPHMMATH IJOMATKOBY 1H-
opmartito 1yid BU3HAYEHHS CTIAKOCTI POCJIMH

ISSN 2518-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2025, Vou. 21, No 3

IPOTH HECIPUATINBAX YHUHHHUKIB [TOBKILJLIA
MO3KJINBO, 3,[[11710HI/IBH11/1 IJIs1 OyIOb-IKOrO BHUIY,
po/ly YM HABITH POJUHU Mopd)OJIoro OioJoriy-
HUH aHaJi3 oco0JmMBOCTel nnomB 1 HaCIHHI.
Ixmi poamipum, Maca Ta KilBbKiCTb MOKYTH OyTH
K KPUTEePisIMU OITIHIOBAHHS BPOMKANHOCTI, TAK
1 CBIOUUTH IIPO 3OATHICTH 0 CAMOBIIHOBJICHHS
3a TUX YM 1HIIMUX YMOB iHTpoayKIti. Tomy BuUB-
YeHHS 3a3HAYEHHX IIOKA3HHKIB € BAKJIMBUM
(haxTOopoM y KOMILITEKC] 1HIIUX IOCTIIKEHb. 3
OrJIA/ly Ha Iie OyJ10 npoaHamsoBaHO Mop(bono-
TiYHl 0COOJIMBOCTI HJIO,I[lB 1 HACIHHS Bl,HMlTHI/IX
resoruiis C. safiva, IHTPOSYKOBAHUX 13 PI3HUX
eKOJIOTIUHMX IIeHTPIB, 4 TaKO¥ BlIIOpaHMX
op™m 1 copTiB, BUBeeHUX HA 0a3l BIILITY KYJIh-
typHoi dsiopu HBC.

[l y pocians puskio — 11e 0bepHeHo diIe-
Homi0HMH CTPYIOK CBITJIOTO 3a6apBJ1eHHa i3
SKOBTYBATHUM Bl,ELTlHROM cpopMoBaHMI 13 BOX
IJIOJOJINCTHUKIB, MI%K SKMMU YTBOPIOETHCS ILJI1B-
YacTa MO3OBMKHA MePEeTHHKA MaTOBOI'0 KOJIbO-
py (puc. 1).

JleranpHuil aHAJII3 IJIOOIB POCJIHMH, 30KpeMa
PO3MIpIB Ta KLIHKOCTI HACIHUH B OTHIA 13 IBOX
YACTHH CTPYUKA, TaB 3MOI'y BUABUTH HU3KY BiI-
MIHHOCTEH 1 PO3IIOQLINTH IHTPOAYIIEHTH Ha TAK]
IpyIN: KPYIIHOHACIHHIL — . 1, copTo3pasok ‘TliB-
Hiuaa kpacyHa’, . EOPHAD-1, . EOPHKAD-3
ta . EOPHHAD-5; i3 cepeqHbOI0 KPYIIHICTIO HA-
ciumH — ¢. 2, ¢. 3, . EOPHKADY, ¢p. EOP-
HKAD-2, ‘Komonmaiix’, ‘€Bpo-12°, ‘Mipax’ 1 ‘Tle-
pemora’; mpiomouaciuHl — ¢. EOPHKAD-4 Ta
¢. EOPKAD]. Bapro 3asHaunTw, 110 IEpEeBasK-
Ha OLIBIIICTh T'E€HOTHIINB XApAKTePHU3yBaJIacs
3HAYHOIO YMCEJIHLHICTIO HACIHUH Y CTPYYKY, a POC-
auen @. 1 Ta ‘€8po-12° chopmyBasiy MaIOHACIH-
HI IJIOOH alllKaJIbHOI yacThHH crebsia (puc. 2).

S. Kiani et al. [39] 3asHauarTh, 110 Ppo3MIp 1
dopma mIOMIB Ta HACIHHA PHIKII0 MAJIO 3ajIe-
SKATh BII BIUIMBY MYyTAallli, CIPOBOKOBAHNX
CTBOPEHUMHU JIIOJWUHOKN KAHIIEPOreHHUMH Pevo-
BHHAMH, II10 CBIIYNUTD IIPO CTAOLILHICTE I[UX II0-
Ka3HHUKIB, 3aKpIIJIEHUX YIPOMOBIK EBOJIIOIIIL.
Orixe, MIHJIMBICTH BKA3aHUX O3HAK y IIPOBEIe-
HOMY JOCJIIIMKEeHH], HaMlMOBIPHIIIIE, CIIPHYMHE-
HA HH3BKUM pPIBHEM BOJIOro3abesleueHHs Ta
BHMCOKOI0 TEMIIEPATYpPOIO IIOBITPSI B IEpiof
3aB’sI3yBaHHS HACIHHI.

Ax mopiBHATH 3 MOPQOJIOMYHIME 0COOJIHNBOC-
TaAMHA (MEHIII TeTePOreHHUMU, TOMY Ha ()OTO II0-
Ka3aHo HAWTUIIOBIIII MOPQOTHIIHN), MOPJQOMET-
PHYHI IIOKA3HHUKHN 3AJIEKHO Bl I'€HOTHILY Xa-
PAKTEepH3yBAJIMCA OLIBIION BapladesIbHICTIO
(puc. 3. A-B). Tak, moB:xKMHA IJIOTY CTAHOBUIIA
Bix 7,2 mo 9,0 mm. Ii makcumabHl 3HAUYEeHHA
npomeMoHcTpyBasu coptu ‘Pyuo’, Tlepemora’ ra
‘€Bpo-12°, mimiMaisHl — @. EOPHAD-3, p. npibd-
mortigaui ta ¢@. 4-TOP. 3aramom, 3a muM mo-
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Puc. 1. Mopdonoria nnoais pocnuH C. sativa 3anexHo Bif reHoTMnoBuUx ocobnnsocrei:
I - 6a3anbHa, IT — natepansHa, III — anikanbHa yactuHa ctebna; 1 — . 1,2 - . 2, 3 — . 3, 4 — ‘TliBHiYHa KpacyHs',
5 - ¢. EOPXADY, 6 — . EOPXKAD-1, 7 — . EOPXKAD-2, 8 — db. EOPXKAD-3, 9 — db. EOPHKAD-4, 10 — ¢b. EOPKAD-5,
11 - ¢. EOPXA®[, 12 - ‘KonoHgaiik’, 13 - ‘€8po-12', 14 - ‘Mipax’, 15 - ‘Mepemora’

1imm|

10

Ka3HUKOM BHULJIEHO JBl I'PYIX: KOPOTKOILIIIHI
(Bix 7,1 mo 8,0 mm) — gpibHoTiAHUHA, d. EOP-
HAD-5, . EOPHKAD-3, ‘Komommautx’, .
1-TOP, ¢. 2-TOP, ¢. 3-TOP, ¢. 4-TOP i .
6-TOP; nosrommiaui (Big 8,1 mo 9,0 mm) — . 1,
d. 2, @. 3, . EOPEKAD], . EOPKAD-4, .
EOPKAD-2, . EOPKAD-1, ‘Panox’, ‘Pymo’,
‘Cynecor’, ‘Mipasx’, ‘Ilepemora’, ‘€Bpo-12°, ‘TliB-
Hiu"a KpacyHdsa’, ¢. 5-TOP ta ¢. 7-TOP.
[Mupura cTpydyra pi3HUX TEHOTHINB PUIKIIO
aMiHOBasaca Bixg 3,2 mo 4,5 mm. Haiibliabimoro
BoHA Oysa B ‘Pywmo’ Ta ¢. 1, a HaiiMmeHIIIO0 — ¥
¢. 3-TOPTa . EOPHHAD-3. Topmua Bapirosa-
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71a B Mexkax 3,4-4,2 mm. [i MarcumasbHi 3HA-
yenHs BusiBjieno y ¢. 3-TOP ta ‘Pyno’, mimi-
MasbHl —y ¢. 7-TOP Tta ‘Cynecon’. HatimoBmrumit
HOCUEK II0ay copmyBasu pociauru ¢. 3-TOP
ta ‘Paury’ (1o 2,1 cm), a Hafikoportiwmii — ‘Tlepe-
moru’ (1 cm) Ta ‘Mipaxy’ (1,3 cm).

3Baskarun Ha He3HAYHE CITIIBBITHOIICHHS IIIH-
PUHU Ta TOBIIMHU ILJIOIY, OYJIO 3IiHICHEHO y3a-
raJIbHEHUM PO3MOILI MeHOTHIINB 34 ILJIOIIEI 1X-
HBOI'0 IIOIIEPEYHOr0 IIepepidy: MIKPOILIOIMHHA
(Big 3,0 mo 3,5 mm) — apioHOTLTIAHMI, . EOP-
HKAD-3, p. 7-TOP; mesormomuuna (Big 3,6 10
4,0 mm) — . 2, . 3, d. EOPKAD-5, . EOP-
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Puc. 2. KinbKicTb HaciHHA B YacTUHi cTpyuKka pocnuH C. sativa 3anexHo Bif reHOTUNOBUX 0CO6IMBOCTEN Ta ApYCY
po3mileHHs: I — 6asanbHa, II — natepanbHa, III - anikanbHa YyacTuHa ctebna; 1 - ¢. 1,2 — ¢. 2, 3 — ¢. 3, 4 — ‘MNiBHiuHa
KpacyHs', 5 — ¢b. EOPXA®Y, 6 — . EOPXKAD-1, 7 — . EOPKAD-2, 8 — . EOPKAD-3, 9 — . EOPKAD-4,

10 - . EOPXA®-5, 11 — ¢b. EOPKAD[, 12 — ‘KonoHpaitk’, 13 - ‘€Bpo-12’, 14 — ‘Mipax’, 15 - ‘Mepemora’

HAD-3, . EOPHAD-2, p. EOPHAD-1, ‘Pa-
HoK, ‘Cynecor’, ‘Mipax’, ‘Komoumanx’, . 2-TOP,
¢. 3-TOP, ¢p. 4-TOP, ¢. 5-TOP, ¢p. 6-TOP; max-
porutommuaEa (> 4,1 Mmm) — ¢. 1, . EOPIKADI,
EOPKAD-4, ‘Pymo’, ‘Tlepemora’, ‘€8po-12’, copto-
3pasok ‘TliBHiuna kpacyus’, ¢. 1-TOP.

Haciuasa pu:kiio moCiBHOTO BIIPISHSIETHCS 34
dopmoro. Y pocimH ¢. 2 (apa gopma) BoHA [0-
CUTB YacTO OKPyTJIa (puc. 4), a B PEIITH — eJIITICO-
momibua. HacimHa HikKa IMIJIBHO MPUTHUCHYTA
IO HACIHWHM, BHPIBHAHA, a00 i BepxiBKa Bii-
BeJleHa B OIK.

3rigHo 3 miteparypHumu ganumu [40, 41],
C. sativa HAIEKUTD 10 APIOHOHACIHHEBOI TPYIIH.
3aseskHo BiJ cOpTOBHUX 1 POPMOBHUX 0COOJIHBOC-
Tel, a TAKOXK yMOB BupolryBaHHA Maca 1000 Ha-
CIHUH Bapiioe B mexax 0,6—2,2 r. V mbomy gocii-
IoKeHH1 (IJIs POCJIMH 13 KOJIEKINMHOro (oHmIy
HBC) Bona cramosuts 0,74—2,2 r. Haibiabmm ii
3uaveHHs 3adikcoBamo B ‘Pymo ta ¢. EOP-
HAD-2, a marimenrn —y ‘Cyrecon’ 1¢. 3 (puc. 5).

3Baskady Ha 3HAYHY COPTOBY PI3HUIIIO, BU-
IIJIeHO TaKl rpynu: 3 HaliMeHImoo macoo 1000
"Haciuma (Big 0,71 mo 1,10 v) — . 1, d. 2, d. 3,
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Puc. 3. MopcomeTpuyHi nokasHuku nnopfis pisHux redotunis C. sativa aporo, mm (ABB)

npioHormigaMi, g. 1-TOP, ¢. 2-TOP, ¢. 3-TOP,
d. 4-TOP, . 5-TOP, ¢. 6-TOP, .
¢. EOPHAD, d. EOPHAD-3, . EOPHKAD-4,
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7-TOP,

‘Cynecor’, p. EOPHAD-1, ‘Mipax’ ta ‘Koson-

mamnk’; 13 cepenunomno (Bix 1,20 go 2,0 r) — ¢. EOP-

HAD-5, ‘Panor’, ‘€Bpo-12’, ‘IliBHIUYHA KpacyHsT
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Puc. 4. Mopdonoriuni oco6ameocti HaciHmHu pocnuH C. sativa 3anexHo Bip reHoTunis:

1 - ppibHoHaciHHWIA (spa popMma), 2 — KpynHOHACiHHWMI (spa dopma), 3 — c. 3. ‘EBpo-12’ (03uMa dopMa), 4 — c. 3. ‘boremcbkuit’
(o3uma topma), 5 - c. 3. ‘Mepemora’ (o3uma copma), 6 — ‘€spo-12’ (apa popma), 7 — ¢. 1-TOP (apa dopma), 8 — ¢. 2-TPP (spa
topma), 9 — d. 3-TOP (spa dopma), 10 — d. 4-TOP (spa dopma), 11 — ¢. 5-TOP (spa dopma), 12 — ¢. 6-TOP (spa popma),
13 - ¢. 7-TOP (spa popma), 14 — ‘KonoHgaitk’ (spa dopma), 15 — ‘Mipax’ (apa popma), 16 — Tepemora’ (spa hopma),

17 - c. 3. ‘TliBHi4YHa KkpacyHs' (apa dopma), 18 — . 1 (apa popma), 19 — . 2 (apa popma), 20 — ¢. 3 (apa popma),

21 - ¢. EOPXA®D-1 (sapa dopma), 22 — . EOPXKAD-2 (apa dopma), 23 — ¢. EOPXKAD-3 (apa dopma), 24 — . EOPKAD-4
(spa opma), 25 — . EOPKAD-5 (apa dopma), 26 — ¢. EOPXKAD[ (spa dopma), 27 — ¢. EOPKADY (spa popma)

ta ‘[lepemora’; 3 Benmkowo macow 1000 HaciuumHa — meHy Tabmauio (tabs. 1). Ile mamo smory uiTKo
(monazm 2,0 T) — . EOPHKAD-2 ta ‘Pyno’. BUIIJIUTUA TPYIH 3 MOTEHIAHOI CeJIeKIIIINHO

Jlist y3arasnpHeHHST MOPOMETPUYHUX ITIOKA3-  I[IHHICTIO 3a JOBYKWHOI0, IMTUPUHOK, TOBIIIUHOK
HUKIB pidHux remorumis C. sativa cTBOpeHo 3Be-  1wIoAiB 1 Macoo 1000 HaciHUH.

Tabnuys 1
VY3aranbHeHa mopgomMeTpuUYHa XapaKTepUCTUKA NIOAIB i HaciHHA pesakux rerotunie C. sativa
Gopma / copt Mnig, mm Mac.a 1000 | Tpynas3a P03Mip0M MNonepeyHa nnowa Mpumiicn
a b S HACIHUH, T HACIHHA nnopy

‘PyHo’ 89 | 45| 4,2 2,2 KPYNHOHACiHHA | MAaKpONNOWMHHA | Hainbinbla Maca HaciHHA
EOPXA®-2 864138 2,1 KPYMHOHACiHHA | MaKpONOLWMHHA | BUCOKUI NOTEHLian NpoAyKTMBHOCTI
‘Mepemora’ 8742|411 1,7 cepefiHbOHACiHHA | MaKpONJOWMHHA | NOTEHUiiHO aAanTMBHMIA COPT
‘MiBHiyHa KpacyHs'| 8,8 | 4,3 | 4,0 1,6 CepefHbOHACIHHA | MAaKPOMIOIWMHHA | BUCOKA HAMOBHEHICTb NNOAIB
‘€Bpo-12° 8413937 1,5 cepefiHbOHACiHHA | ME30NNOWMHHA | 36anaHcoBaHi NOKa3HMKK
2-TOP 7513637 1,0 Api6HOHACIHHA | ME30MNOWMHHA | TUNOBMIA NPEACTaBHUK APOTO PUIKil0
EOPXA®-3 7313335 1,0 LpibHOHACiHHa MiKpOMNOWMHHA | HaMeHLWi Nnoau
‘CyHecoH’ 82|35]|3,6 0,8 OpibHOHACIHHA | MIKpPOMMOLWMHHA | HM3bKA Maca HaCiHHA

MpumiTKa. a — JOBXMHA, b — WKPKUH3, S — TOBLMHA.
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.7-TOP 0,848

. 6-TOP 0,736
.5-TOP 0,83

. 4-TOP 0,774

.3-ToP 0,792

. 2-TOP 0,8

¢. 1-TOP 0,744
Dpi6HonnigHmil 0,82
.3 0,74

®. 2 0,852

.1 0,866

. EOPXAD[ 0,792

¢. EOPXXAD-5 B-1,9
¢. EOPXAD-4 0,758
¢. EOPXXAD-3 0,79
¢. EOPXAD-2 E-2,06
. EOPXKAD-1 0,868
‘CyHecoH’ 0,74
‘PaHok’ B-|1,864
‘€Bpo-12 111,96
i —— 1
‘PyHO’ 2,2
’Mipam’:"z% 0,776
Tlepemora’ =-1,88
‘KonoHpaik’ 0,808
0 0,5 1 15 2 2,5

Puc. 5. Maca 1000 HaciHuH pi3Hux reHotunis C. sativa, r

3a mJIOMMHOI I0IIePEeUHOT0 IIepepi3y BUOK-
peMJIeHO MaKpo-, Me30- Ta MIKPOIJIONIMHHI
POCIIUMHY; 3a KPYIHICTIO HACIHHSA — KPYIIHO-, Ce-
penHbo- Ta npibHoHAaciuHi. Haisummmu i mo-
Ka3HUKU BUABUJINUCH y copTy ‘PyHo Ta dopmu
EOPHKAD-2, mo migrBepasye MOIMILHICTE IX
BUKOPUCTAHHS B MOJAJIBIINAX CEJEKI[IHHUX
Imporpamax.

BucHoBku

Kapmomoriuamit  aHadia gOCTIIMKYBAHHUX
FeHOTHUIIB y IIepPioJ TeXHIYHOI CTHUIJIOCTI JaB
3MOTY BUOKPEMUTHU TPU TPYHU 34 KPYIIHICTIO
mwiony (Kpurepiii BUSHAYEHHS — ILJIOINA IIO-
IIePevHOTo mepepi3y): MaKpPOILJIOIHUHHI, Me30-
IUIOIIMHHI Ta MIKPOIJIOIIMHHI. 3a MIKpO- H
MaKpoOMOpPQOJIOTIYHUMHU OCOOJTMBOCTAMHU Ta
MOPQOMETPUIYHUMH TMOKA3HUKAMHU ILJIOMIB 1
Haciaas pocauH Camelina sativa 3ajiesxHO
Bl TEHOTHIIOBHUX o0co0smBocTel (MIHIAHHX
poamipiB, macu 1000 HacCIHWH) BCTAHOBJIEHO
cyTTeBy mepeBary coptis ‘Panox’ i ‘Pyno’, a Tta-
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kok opm EOPHKAD®-1 ta EOPHAD-2, mo
CIIPUATHME IiX BHKOPHUCTAHHIO B IIOJAJIBIINX
CEeJIERIIIMHNX NOCIILTKEeHHIX.
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Purpose. To conduct macro- and micromorphological
analysis and determine morphometric indicators of different
genotypes of Camelina sativa (L.) Crantz plants mobilized and
created at the M. M. Gryshko National Botanical Garden of
the NAS of Ukraine, in order to assess their breeding value as
a source of genetic diversity for further agronomic research
in Ukraine. Methods. During the research, genetic samples
of C. sativa were introduced and selected based on the
M. M. Gryshko National Botanical Garden of the NAS of Ukraine
and the Hlevakha Regional Research Center of the Institute
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of Genetic Resources of the NAS of Ukraine. The morphologi-
cal characteristics of the fruits and seeds were determined
using biometric and comparative methods, as well as digital
recording in various projections, in accordance with the es-
tablished morphological terminology. Morphometric indica-
tors were determined using measuring instruments (a generic
electronic digital calliper and a Xiaomi Duka SD measuring
tape). The weight of 1000 seeds was assessed in accordance
with international standards in ten repetitions. The experi-
mental data were processed in Microsoft Excel (2019) to cal-
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culate the basic descriptive statistical parameters. Results.
A morphological and biological analysis of 35 C. sativa plant
genotypes from the M. M. Gryshko National Botanical Garden
of the NAS of Ukraine collection fund revealed significant
variability in the morphometric indicators of fruits and seeds
depending on the genotype. A comprehensive analysis of
the carpological characteristics of the samples was carried
out for the first time, including the linear dimensions of the
fruits, the weight of 1000 seeds, the shape, and the cross-
sectional area. This allowed the genotypes to be classified
by seed type (small, medium, and large). The best results
were obtained with the ‘Runo” and ‘Ranok’ varieties, as well
as the EORZhYAF-1 and EORZhYAF-2 forms. The obtained data
are of practical importance for creating high-yielding varie-
ties of red mustard as a promising oilseed crop adapted to
Ukrainian conditions. This study confirms the feasibility of
further introducing C. sativa into agricultural production to
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strengthen food and biological security. Conclusions. The
conducted carpological study allowed to identify genotypes
of C. sativa with high morphological and biological poten-
tial. Three groups of plants were distinguished by the size of
the fruit, which is determined by the area of its cross-section
(macroplanar, mesoplanar and microplanar). According to
micro- and macromorphological features, morphometric in-
dicators of fruits and seeds, a significant advantage of the
varieties ‘Ranok’ and ‘Runo’, as well as the forms EORZhYAF-1
and EORZhYAF-2, was established. The obtained results are a
solid basis for using them in further breeding studies to cre-
ate competitive varieties with high seed productivity. This
will contribute to expanding the spectrum of alternative oil-
seed crops in Ukraine.

Keywords: Camelina sativa; carpological features; oilseed
crops; plant genotypes; micro- and macromorphological fea-
tures; adaptive potential.
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YMicT NponiHy Ta aKTUBHICTb IEKTUHIB
Y Pi3HUX COPTiB COT B penpoAYKTMBHUX (pa3ax po3BUTKY

0. 0. MonopuenkoBa*, B. I. Ciukap, I. 1. JlapoBa, JI. fl. be3kpoBHa, Al. C. PaHiH

CenekyiliHo-eeHemuyHull iHCmumym — HayioHanbHUll UeHmp HACTHHE3HABCMBA MA COPMOBUBYEHHS,
Osidiononbcbka dopoea, 3, M. 00eca, 65036, YkpaiHa, *e-mail: olgamolod @ukr.net

MeTa. [locniguTu BMicT BiNlbHOTrO NpoMiHyY Ta aKTUBHICTb NEKTUHIB y pocinHax coi (Glycine max L.) pisHux copTiB npoTs-
roM Haibinbw yyTaMBMx fo fediuuty Bonoru a3 — NoyaTky i NOBHOTO LBITIHHA Ta hopMyBaHHsA i Hanuey 606is. MeTogum.
06’eKTOM HoOCNifXKeHb CNYTyBanu NUCTKU ABOX BEPXHiX ApyciB pocauH 17 copTiB coi BiTYM3HAHOT Ta iHO3eMHOT cenekLii.
YMicT BifIbHOrO MPONiHY BU3HAYANM CMEKTPO(OTOMETPUYHUM METOLOM, aKTUBHICTb NIEKTUHIB — METOAOM remMaroTUHaLii
TPUNCUHI30BaHMX epUTPOLUTIB KpoBi. CTaTUCTUUYHMIT aHani3 pe3ynbTaTiB JOCAiIKEHb NPOBOAMAM 33 LOMOMOTOI NPOrpamu
Libre Office Calc (GNU Lesser General Public License v3) Pe3yanaTM CKpUHiHT copTiB €O Ha BMiCT NPONiHy Ta aKTUBHiCTb
NEKTUHIB y NNCTKaX POCMH 3B 3MOTY BUABUTH COpPTOBi BigMiHHOCTI B PenpOAYKTUBHMX thasax PO3BAUTKY 32 UMMM NOKA3HM-
kamu. BoHu 6ynu gocToBipHO Ginblwmmm y CTa,lJ,'I] thopmyBaHHs i Hanuey 60618, IK NOPIBHATW 3 NOYATKOM i MOBHUM LBITIHHAM.
BcTaHoBneHo BUCOKMit koedilieHT kopenauii (r=0,72 3a P=0,05) MiX KinbKiCTio BONOTY Ta aKTUBHICTIO NeKTUHIB Y da3i dop-
MYBaHHSA it HanuBy 606i8. BUCHOBKMU. BusBNEHO 3MiHM BMiCTY NPONiHY 1 aKTUBHOCTI NEKTUHIB YNPOAOBXK TPbOX (a3 po3BUTKY
POCNUH i3 HaGINbWIUMM IXHIMU 3HAUEHHAMM y CTafiT hopMyBaHHs it Hanuey 606iB. Lle cBIAUMTL NPO aKTMBALil0 afanTUBHUX
peakLii coi 3a HecnpUATAMBKUX YMOB BUPOLLYBaHHA, 30Kpema nocyxu. OTpuMaHi pe3ynbtaTi 4atTb 3MOry peKoMeHayBaTu no-
Ka3HWUKWM aKTUBHOCTI IEKTUHIB i BMiCTy NPONiHY B INCTKAx pociuH y Ba3i hopmyBaHHA it HanuBy 60618 AK fofaTKOBI KpuUTepii
ANA AOCNiaKeHHs afanTauiiHoro noteHuiany copTis Coi.

Knrouosi cnosa: cos; nekmuHu; 8ibHUL NpoAiH; adanmayiliHuli nomeHyia.

CTBOPEHHS COPTIB CLIILCHKOTOCIIONAPCHKUX KYJIb-

Bcryn Typ. OnHUM 13 HaWBaKJIUBIMIUX 3aBOAHD Cydac-

Cos [Glycine max (L..) Merr.] Bl,zurpae KJIIOYOBY
POJIb ¥ TJIO0AJIBHIHA HpO,I[OBOIII:.‘IlI/I Oeamerrl, amgxe
€ IIKepeJIoM POCJIMHHOTO O1TKa, 0J1i1 Ta 010JI0TTYHO
axkTuBHUX pedoBuH. CoeBUil OLIIOK 3a aMIHOKHC-
JIOTHHUM CKJIQOOM Habarato 30aJIaHCOBAHIIINM,
HIK BeJIMKA KIJIBKICTH TBAPUHHUX OLIKIB [1].

['mobGaspHi 3MiHK KJIIMATY, K1 OCTAHHIME PO-
KaMH CIIOCTepIramThCs y CBITI, 30KpeMa ¥ B
Vkpainl, BUMaramoTh AKICHO HOBHUX ITIAXOMIB IO

0Olga Molodchenkova
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Lidiia Bezkrovna
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Yaroslav Fanin
https://orcid.org/0000-0003-3129-7583

HOI CeJIeKIII Col € BUBEIEHHS KyJILTHBAPIB 13 ITi-
BUIIIEHUMH aJaIITUBHUMY BJIACTUBOCTSIMU, 31AT-
HUX (popMyBaTHU CTAOLIBHI BpOsKAl BUCOKOSKIC-
HOTO HACIHHS 32 €KCTPeMaJIbHUX YMOB BHPOIILY-
Bauusg. Cepen takmx Ha IliBgmi Vrpainwm maii-
POSIOBCIOIMKEHIIINM HHUHI € MEeTEeOKOMILICKC
«Hocyxa niB,ueHHa» SIKMH IIO€THY€E BOTHUIM medi-
LT 13 Hl,D;BI/II_LIeHOIO TeMIIepaTyporo [2]. qYTHH-
BICTB COI JT0 HecTadl BOJIOTH IIOB SI3aHA 31 CTaIIE0
il pocty. Koporkouacuwuit 1 moMipHMit 1edilur 3a
OYaTKOBUX (pa3 PO3BUTKY 3a3BUYAll HEe BILIMBAE
Ha MPOAYKTUBHICTD Ta IKICTh TPOAYKITi [3], a oT
1T YaC MOAAJIBIIOI BereTallll cosl OLIILII BPA3JIH-
Ba 10 BILIMBY mocyxw [4]. Big mouaTky 1BITIHHS
Yepe3 1HTEHCHUBHUM PO3BUTOK 3€JIEHOI MacHh Ta
301/IBIIIeHHS ITOBEPXHI BHIIAPOBYBAHHSA CTPIMKO
3pocrae CrokuBaHHA Boau. Ii HemocTaTHS KiTb-
KICTB IIPOTSITOM CTAIM IIBITIHHSA, YTBOPEHHS Ta
HaJUBY 000IB PI3KO 3HUIKYE IPOIYKTUBHICTD COI.

© The Author(s) 2025. Published by Ukrainian Institute for Plant Variety Examination.
@ This is an open access article distributed under the terms of the license CC BY-SA 4.0 (https://creativecommons.org/licenses/by-sa/4.0/), which permits
use, distribution, and reproduction in any medium, provided the original work is properly cited.
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Taxo:x 1151 KyJIbTypa HeraTUBHO pearye Ha IIOBIT-
PSIHY IIOCYXy, OCOOJIMBO B IIepiof IIBITIHHS Ta
yTBOpeHHs 0001B, KOJIM Uepe3 JysKe HU3bKY BO-
JIOTICTh TIOBITPSI He POPMYIOTHCS HOBI Ta CKHUIA-
I0TbCS HAasIBHI KBITKH 1 mtoau [5].

Peaxiria pociirH CLIIBCHKOTIOCIIONAPCHKUX Ky JIb-
TYp HA HECIIPUATJIHNBI YMOBU BUPOLIYBAHHS, 30-
KpeMa IIOCyXy Ta Hl,I[BI/II_LLeHy TeMIIeparypy,
BKJIIOYAE B3AEMOIII0 MK PI3HOMAHITHIMK MOJIE-
KyJaapHUMHU Ta (i31070r0-010XIMIYHUMHU IIPOIIe-
camu. Po3ymiHHS MexaHI3MIB BILIUBY HETaTHB-
HUX YMHHHKIB JOBKLIJIA HA MeTA00J13M POCIIMH
BasKJIUBE [IJ1 3MEeHIIIeHHI HACIAKIB IXHBOI 1il, a
TAKOMK IJIS IIOJIIIIIIIEHHS SIKOCT1 BpOoskamo. 3a He-
CIPUATIUBUX (PAKTOPIB Pa30M 13 CHHTE30M CTpe-
COBHX OLJIKIB IOCHITIOETHCS ¥ CHIHTE3 TUX, IO IIPH-
CYTHI B HOPMAJIbHIX YMOBAX, HAIIPUKJIA, JIEKTH-
Hy [6]. IIpo me cBimuaTh maHl IIOLO CYyTTEBOIO
HAKOIIMYEHHS BKA3AHOI'0 OLIKA B KOPEHSX IIPO-
POCTKIB IIIIIEHUIT] 38 BILIUBY OCMOTHYHOIO IITOKY
Ta IMOCYXH, B KYJIBTYPl KJIITUH — 34 TEILJIOBOTO
IIIOKY, B 3€PHIBKAX — Y IIPOIIECl IIPOPOCTAHHSA 3a
JedluTy BOJIOrH, 3arapTyBaHHA 0 XOJIOOY Ta
Jepes Ji0 OIOTMYHMX YHHHUKIB [7]. 3rigao 3 Ha-
BeIeHOI0 1H(OopMAlIielo, JEKTHH 31 CIelndiuHic-
TI0 10 N-aleTnIraJgakro3aMiny MOKHA PO3TJIs-
JAaTH K YYACHHKA HeCHelMU(pIUYHMX IIPHCTOCY-
BAJILHO-3AXVCHUX PEAKIN POCIMH, OCKLIBKHU
#ioro Bmict y Dolichos biflorus (pogmuaa 6000BHUX)
3pocTaB 3a TeILI0BOro crpecy [8].

Opmiero 3 BaKIMBUX AMAITUBHUX PEaKINH
POCJIMH € HAKOIIMYEHHS HU3bKOMOJIEKYJISPHIX
HOJT(PYHKINOHAILHUX IIpoTeKTopiB. Jlo Takmx
CIIOJIYK HAJIEKUTH IIPOJIIH, IO BHKOHYE OCMO-
PEryasSTOpHY, IIPOTEKTOPHY, AHTHOKCHUIAHTHY,
eHepreTUYHy Ta 1HII (PYHKIN] B KJIITHHI, CIIPHI-
OYM IMNITPUMAHHI KJIITHHHOTO TI'OMEOCTa3y.
Brasxaernces, 1110 119 aMIHOKHCIIOTA TAKOMK PeaIl-
3ye IIAIlepOHHY Ta CHUTHAJIBHO-PEryJISTOPHY
dyuxrIii B pocsmaax [9]. IlpogemMorcTpoBaHO 110-
OBIMHY POJIb IPOJIHY SK Y BUAAJIEHH] aKTHBHIX
dopMm xucuno (ADK), Tak 1 B mepegavl CUTHAIIB,
1[0 MOKHA IIOSCHUTH HOI0 yYACTIO B PO3BUTKY
POCJIMH Ta 3aXMCTOBI iX Bix cTpecy [10]. 3rimmo 3
[11, 12], MakcuMAaIBHMI YMICT BLIILHOIO IIPOJIIHY
[IJIsI COl 3a IOCYXH Ta 3aCOJIEHHS CTAHOBUB BIJI
0,05 1o 0,5% Ha cyxy pedoBuHY, 1110 ¥ 2—20 pa3siB
BUIIE, Hi%K 34 ONTUMAJIBHUX YMOB (KOHTPOJIIO).

PesynbraTu 115010 ZJ0CHIIMKEeHHS, IPOBELEHO-
r'o B KaMepax IITYyYHOI'0 RJIiMaTy (ROHTpOJ‘IBOBa-
HIl YMOBH), IIOKA3AJIH, IO IICJIA neplo,uy BOJIHO-
ro ,z[edpleTy BMICT BLJIBHOT'O IIPOJIIHY B JESIKKX
COpTIB col 361JII)H_IYBaBCH B 5,6—7,8 pasa. Axmro
B KOHTPOJILHOMY BapladTl BIH ¥y CepesIHBOMY
IJI IeB SATA COPTIB CTAHOBUB 69 Mr%, To micjs
mocyxu 3poctaB 10 320 mr% [13].

He Burmodeno, 1mo aganTuBHa poJIb JIEKTH-
HIB 1 IIPOJIIHY B Pi3HI IIEPIOIH PO3BUTKY POCIIMH
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HeogHakoBa. ToMy mema 0octidxceH s TIOJIAra-
Jia y BU3HAYEHH]1 BMICTY BOJIOTH, BLIIBHOTO IIPO-
JIHY Ta aKTHBHOCTI JIEKTHUHIB y JIMCTKAX IBOX
BEPXHIX APYCIB POCIIMH PI3HMUX COPTIB COl B HAM-
OLIBII ypas3auBl 40 AedlliUTy BOJIOTH (hbas3u Be-
reTarii — MoYaTKy Ta IIOBHOIO IBITIHHA, (POpPMY-
BAHHA I HAJIUBY 000iB.

Marepianu Ta MeToaMKa BOCHiAKEHD

O0’exTOM HOCHIIKEHL CJIIYTYBAJIM JIMCTKH
IBOX BEPXHIX SIPYCIB POCJIMH COPTIB COI yKpaiH-
CBbKOI Ta 1HO3EeMHOI CeJIeKINI y TPhOX HAMOIIBIII
YPa3JIMBHX JI0 medilauTy BoJIOru (pasax Berera-
i1 — II0YATKY TA IIOBHOI'O LIBITIHHS i cbopmyBaH-
Hs Ta HaJIuBY 0001B. AHaITI3yBaJIM TaKl KyJIbTH-
Bapu: ‘Amermer’ (Kpacmorpanceka mgociigHa
CTAHINA I[HCTHUTYTY 3€pHOBOro0 TIrocCIomapcTBa
HAAH), ‘Mepes’, ‘Buaxinka’, ‘Basmora’ (Imcru-
TyT cliabebkoro rocmogapcrBa Crery HAAH),
‘Pomanmrura’ (IacturyTt pocauuumirrea im. B. .
I0Op’eea HAAH), ‘Cupunr’ (IHcTHTyT OMIHHMX
kyneryp HAAH), ‘Binbmanka’ (HHIT «lzcturyT
semstepooctea  HAAH»), ‘KenrT («SAATBAU
LINZ eGen», Ascrpis), ‘Tanaic’ (TOB «Hayxo-
Bo-mocaimumi iHcTUTYT col», «Cemencec IIpo-
rpetin [uk.»), ‘KuBig’ (IacturyTt xopmis HAAH,
HHII «Imcruryr 3emuepoocra HAAH»), ‘Bi-
nasra’ (IIpusartne migmpuemcrso «Hayxosa ce-
JeKIliHo-HaciHEuIbKA (ipma “CoeBUil BiK™»),
‘Teper’ (TOB «Ilporpeiir Espasis», Karmana),
‘Anpraip’, ‘Qapsarep’, ‘Caiiso’, ‘Mensmomena’,
‘Arpanp’ (CeneKrIiAHO-reHETUYHUMN 1HCTUTYT —
Hamionanpuumii eHTp HACIHHE3HABCTBA TA COP-
tosuBuenusa HAAH). Vci Bouu cTBOpeHi 01 Bu-
POIIYBAHHS Y BIAMITHHX €KOJIOTIYHHX yMOBAX,
a TOMY XapaKTepHU3YITHCS HEOOHAKOBOI TPH-
BAJIICTIO Bererairiinoro mepiomy. Takomx y Hux
Pi3HATHCA BIIHOIIEHHS J0 TEMIIEPATYPHOTO pe-
SKUMY, BPOMKAMHICTL 34 ONTHMAJIBHUX YMOB,
aganTAIMHAN IOTEHINAJ 1 PIBEeHb II0CYXOCTIH-
Kocri [14-16].

Jocmimxennsa mposomuan Bopomos:x 2018—
2024 pp. HA moJIIX gep:kaBHol yecranosu «LleHTp
HAYKOBHUX IOCJIIMKEHb CLIbCHKOIOCIOIAPCHKIX
kyaeTyp “Hauna™ CesleKINMHO-reHeTHYHOTO 1H-
cTuTyTy — HalrloHaabHOro HeHTPY HaClHHE3HAB-
CTBA TA COPTOBHUBYEHHS, PO3TAIIIOBAHOI HA TEPH-
TOpll ImmiBAeHHOI yacTuHH IlprmyopHOMOpPCHKOI
HU30BUHMN, y cTemoBlil 30H1I Omecbkoi obsacti.
Penbed — maitxe meaana PIBHUHA. erHTOBI/II/I
IOKPUB — MIBAEHHI CepeqHLOTYMYCHI BAKKOCY-
IJIMHKOBl YOPHO3EMM Ha JIECOBHX BLIKJIAJICH-
Hax. ToBIIMHA T'yMycoBOro IIapy CTAHOBHJIA
40-50 cMm, ymict rymycy — 3,5—4,5%. Cyma mo-
TJIMHYTHUX OCHOB OyJia Ha piBHI 40—45 Mr-exB Ha
100 r rpyuTy. KinskicTs mocTymHMX QopM elie-
MEHTIB skuBJIeHHA (Mr-exs Ha 100 r IpyHTY): a30-
Ty — 3—4, P,0, — 10-15, K,O — 20-30. Peaxmia
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IPYHTOBOTO PO3YMHY HeUTpaJbHA ab0 CIa0KO-
ayskua (pH cosporoi Butsikku 6,0—7,2).

JIncTrw coi murst mocsmmkeHHs Bimoupasm 3 20
POCJIMH KOKHOI'O COPTY, KyJIBTHBOBAHOI'O HA II0-
clBax po3caJHUKA eKOJIOTIYHOTO0 COPTOBUIIPOOY-
BauHd. Ha mocimimHux miagHkax momeo 12 m?
3a IOIIOMOIOI CeJIEKIIMHOI ClBAaJIKM BUCIBAJIA
900 HACIHMH TPHOMA PATKAMH 3 MIKPIIIIMEA
45 cm. IloBTOpHICTEL I/ BHBUYEHHS KOMKHOI'O
copty uorupupasosa. Ilepen CiBOOI0 BHOCHJIHN
CyMIII IPDYHTOBHX TIepOIIMAiB: IPOMETPHH 13
PO3PAXyHKY 3 JI/Ta Ta KJIOMa3WH Y KOHIIEHTPA-
mii 150 mr/ra. ¥ ¢asi 0JHOro-TPhOX TPIHIACTHUX
JIUCTKIB TIOCIBM 00pOO0JISLIH 0AKOBOIO CYMIIIIIITIO
crpaxoBux rep6Oimuais basarpan (mgioua peyo-
BuHA — OeHTa30H, 480 /1) 3 po3paxyHky 1,5 ji/ra
ta XapmoHi (tTudeHcyabdypor-meTmt, 750 r/kr)
3 pospaxyHKy 8 r/ra. IIporsarom Bererarii 3/iii-
CHIOBAJIM MIKPSITHUAN 00POOITOK IPYHTY.

3oHAa, e IIPOBOAUIN JOCIIIMKEHHS, 38 MEeTeo-
POJIOTIYHUMHY YMOBaMU HaIeskuTh 10 Crerry [rij-
porepmiunmii koedimient (I'TK) — 0,7-1,0] Ta
cyxoro Crerry (I'TK — 0,4-0,7). B okpewmi mocyrir-
suBl poru I'TK omyckaBest HaBiTh Huzkue 3a 0,4.
2024 pix XapaKTepHU3yBaBCs OOHUM 13 HANOLIb-
mux gedimmris Bosiorn. I'TK mopisaiosas 0,26,
110 BiJIIOBIAa€e 30HI1 HAIIBIIYCTEJI TA IIyCTEIl.

VMmicT BoJsIOTM BH3HAYAJN TEPMOCTATHO-BATO-
BuM MeromoM. Ha ocHoBl remarsrorraaii epur-
pOLT,I/ITiB RpOBi OlIMX IIypiB on,iHIOBaJII/I AKTHUB-
HICTE JeKTrHIB [17]. Jia ix BI/I,Z[lJIeHHH 0,3 r poc-
JIMHHOI'O MATEP1aIy PO3THPAJIA 3 IICKOM 0 IOMO-
reHHoro crany B 0,9 M1 po3unty «A», SIKHUI MiCTUB
20 MM rkamiii-ocaramii 6ydep (pH 7,4), 0,05 MM
derLMernicyabgomiadgTopun (PMCO), 0,5 MM
muTtiorperirost (JITT), 10 MM erunenmiaMiaTeTpa-
orrroBy kmcsaory (EJTA) ta 0,36 M caxapoay. I'o-
MoreHaT IeHTpudyrysaan mporsroMm 10 XB 3a
10000 g. Orpumanmii romMoreHaT (QLILTPYBAJIK
yepes nBa mapu 6asoBHAHOI TKanuuu. Ocanm Ha
TKAHUHHOMY (DLIBTPI, 1110 MICTHB KJITHHHI CTIHKI,
Tprui mpomuBaan 20 MM kasmii-docchaTHIM OY-
depom (pH 7,4), morim pecycriergysanu 8 0,9 Mt
TOoro camoro Oydepa Ta HeHTpudyryBaam 3a
10 000 g. HamocamoBoi piguHM m030yBaJIKCs, a 3
ocany (KJITUHHI CTIHKHN) €KCTPATYBAJIN JICKTUHI
posumnoM «b», axmit mictus 20 MM kasmiii-doc-
aTamit 6yep (pH 7,4), 0,05 mM OMCO, 0,5 MM
JTT, 10 MM BJITA, 0,36 M caxapoay Ta 0,05 %-it
Tpuror X-100, HACTOMOYM IIPOTATOM YOTHPBHOX
TOAWH 1 IIOCTIAHO IIOMIIIYIOYN 34 TeMIlepaTypH
+40 °C. Ilicia 1poro eKCTpakT IIeHTPUQYTIYBAIH
Brpomos:x 30 xB 3a 20 000 g, oca BiZKHIAIIH, a B
HAI0CAT0BII PIMUHI BU3HAYAIN AKTUBHICTD JICK-
TUHIB — BEJIMYWHY, 3BOPOTHY J0 MIiHIMAJIBHOI
KOHIIeHTpAaIli OlJIKa, 3a KOl Bi0yBaETHC ATJII0-
THUHAINA epuTporuTiB 1/(MKr Oliaxa/mi). YwicT
OiKa BcTaHOBIOBaIM MeTomoM Jloypi [18].
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Kinpkicrs IposriHy BH3HAYAIM KOJIOPHIME-
TPUYHUM METOHOM, 34CTOCOBYIOUM HIHTIIPME
[19]. HaBasxky poc/IMHHOIO MaTepialy rOMOTeHi-
3yBaJIN B JUCTHUJILOBAHIN BOII, IIICJIS YOT'0 T'OMO-
reHAaT 04pPa3y KHUITATHJIM Ha BOMHIN OAHl IIPOTH-
rom 10 xB. IIpobum oxoJomKyBasIM, EKCTPAKT
dinerpyBasm. Y peakIifHuX IIPOOIpKAX 3MIIILY-
BaJIM 110 1 MJI eKCTPaKTY, JIbOJISTHOI OITTOBOI KMCJIO-
TH TA HIHTLIPHHOBOI'O PEAKTUBRY. 3aKPUTI KOBIIAY-
KaMu 3 POoJIbI'H IPOOIPKY HATPIBAJIM HA KHILJIA-
it BomsAHIM OaHl BIponossk 1 rox. OmTHyHy rycTu-
Hy BCTAHOBJIIOBAJIN 34 NOBKHHM XBHIl 520 HM.
Axr crammapT BukoprcToByBaau L-1m1poJriH.

Jlocmian mpoBoguiIM y TPUPAa30Bii OlosIoriv-
HI Ta aHAJITUYHINA moBTopHOCTI. CTaTmeTHd-
HUI aHAJI3 pe3ysbTaTiB MOCIIIMKEHbL BHKOHY-
BaJu 3a moromoro mmporpamu Libre Office Calc
(GNU Lesser General Public License v3).

Pe3ynbratu gocnigKeHb

YcraHoBiieHo, 110 BOPOMOBXK (pasy IIOYATKY
LBITIHHS BMICT BUILHOI'O IIPOJIIHY B JOCIILIKY-
BaHHX copTax col Bapiosas Big 0,019 mo 0,03%.
HatiBuimmi #ioro mokasHUKN IPOSEMOHCTPYBAJIN
‘Braxinka’ Tta ‘KumBiH'. AKTHUBHICTH JIEKTHUHIB
aMmigpoBagaca B Mexkax 1,54-9,08 (mir/mm)~! Ta
OyJia MakcUMAaJIbHOIO B KysibTuBapy ‘Dapsatep’.
Kinekicte Bosorm cramoBuaa 51,85-88,67%.
Hait6imp1mte 11 HakommauB copT ‘AMeTHcT .

VY asi uBiTIHHES, SK IIOPIBHATH 3 IIOYATKOM LIBi-
TIHHS, ycepe,uHeHi TIOKA3HUKY 33 COPTAMU 3HU3U-
JINCS: BMlCTy npomHy — B 1,9 pasa, akTuBHOCTI
JIEKTHHIB 1 KLIIbKOCT1 Bostoru — Ha 13 1 3,4% Biamo-
BigHO. Haiiblibilte IIposIiHYy CHHTE3yBAJIOCSI B
guctrax kyabruBapy ‘Copuur. Takosx BiH Bif-
3HAYMBCA MAKCHUMAJIFHOK AKTHBHICTIO JIEKTHHIB,

¥V dasi dopmyBanusa Ta HaIUBY 0001B crocTe-
piraJyii 3MeHIIeHHs CepeIHBOr0 PiBHS BOJIOTH B
nucrkax Ha 3,91 0,5%, IIOPIBHIOIYH 3 II0YATKOM
Ta IIOBHUM ILIBITIHHAM BIOIoBigHO. IHINI mmokaas-
HUKW, HABIIAKN, OyJM OOCTOBIPHO OlJIBIIIMIMII,
HIK y IIOIIePEeIHIX cTamax (BIAMIHHOCTI ML ce-
peIHIMU ITOKa3HUKAMU BMICTY BLIBHOTO ITPOJIi-
HY Ta aKTUBHOCTI JIEKTHUHIB € JOCTOBIpHUMU 34
P < 0,05) (ta6um.). 3okpema, mIOBUIIEHAN YMICT
POJTIHY BUSBJIEHO B copTiB ‘Mepest, ‘CripuHT,
‘Anpraip’ Ta ‘ATpanp’, a 3HAYHY JIEKTUHOBY aK-
TUBHICTE — ¥ ‘PomanTurw’, ‘Birsmrankn’ it ‘SHa-
Xigxw'. Y HAIIMX IIOHePemHIX JOCILIMKeHHIX
[14] m xyIpTHBAPU XapAKTEPHU3YBAJIKCS M1 IBH-
IIIEeHOI0 BPOYKAMHICTIO SIK Y TOCYIILJIUBI, TaK 1 B
OLJILII CIIPHUAT/INBI POKH.

MerabomiuHO0 peakIrierd POCIMH HA BILJIHB
CTPECOBUX (PAKTOPIB € HAKOIMYEHHS IIPOJIIHY.
3011bITIeHHS 0T0 BMICTY B JIMCTKAX YCIX COPTIB,
1[0 BUBYAJIK B I[LOMY JOCJILIKEHHI, BigOyBaJIo-
csa y dasi popmyBaHHs ¥ HaIUBY 000iB. 3a3Ha-
YeHUU MMOKA3HUK PO3TJIATal0Th SK OCMOTHYHUHN
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PEryJIssTop, IO 3MEHIIye CIIPUYNHEH] HECIIPH-
STIUBUMH YMOBAMHU HETaTHWBHI e(eKTH B POC-
suH. HakomuyeHHS IPOJTIHY TAKOMK CIIPUSIE II1I-
BUIIEHHIO PE3MCTEHTHOCTI KJITHH 3aBIAKU
30L/IBIIIEHHIO OCMOTHYHOIO IIoTeHIasry. L{s amimo-
KHCJIOTA CUHTE3YEThCS 3 TJIyTAMATy Ta OPHITH-
Hy, TOMY 3a JediIluTy BOIU BOHA YTBOPIOETHCS,
HaHIMOBIpHIIIle, ITepeBaskHo 3 TyIyTamarty [9].

VY dasi popmyBaHHsa Ta HAIUBY 0001B, SIK I10-
PIBHATH 31 CTAMISIMHU IIOYATKY TA IOBHOI'O IIBi-
TIHHS, B YCIX JOCTIAMKEHNX COPTIB CIOCTEePIrain
HIOBUINEHHS AKTUBHOCTL JIeKTHHIB. Ml mum
MOKA3HHKOM TA BMICTOM BOJIOTH B JIMCTKAX HA
BKA3aHOMY €Talll PO3BUTKY BCTAHOBJIEHO BIMCO-
K KoedimienT xopesrsai (r = 0,72 za P =0,05).
3MiHA AKTHUBHOCTI JIEKTHHIB MOYe BlI0yBaTHC
yepes IHAYKYBAHHS IXHIX HOBHX 130dpopM, Ha-
KOIIMYEHHS SIKUX CIIPHSAE MIOTPUMAHHIO METa-
00J113My KJIITHHU Ha ONTUMAaJbHOMY piBHI. Ta-
KOK BOHA, K 1 3MiHA BMICTY IIPOJIIHY, MOKJIBO
OB’ A3aHA 3 AKTUBI3AIIICI0 ATANTUBHAX PeaKIIli
POCJIMH 34 il IIOCYXHM Ta rimepTepMil, SKUMHU Xa-
PAKTEePH3yBAJIKCS YMOBH I[LOI'O POKY.

ITigBuITeHEA CTIMKOCTI POCJIMH IIPOTH CKJIA-
HIUX EKOJIOTIYHHX CHTYaIlll BlIOyBaeThCSI 3a-
BOAKN AKTHUBAIIll 0ararbMa 3aXHUCHUMU CHCTe-
MAaMH YHCJIEHHHX CTPECOBUX peakiniii. Pobora 3
IXHBOr0 BMBUEHHS IIOJISATaE IIepPeayciM y BCTa-
HOBJIEHHI CIIOCOOIB CHTHAJII3AIIll CTpecy Ta IIo-
CJILIOBHUX MOJICKYJISAPHUX, (P1310JI0OrYHKX 1 610-
XIMIYHHX PeaKIIii, 110 BUHUKAIOTE 34 CTPECOBUX
darropis [20]. Busasieno, 1o B peaxiiii pocauH
col Ha HeraTHUBHI YMHHUKK JIOBKLILIA Oepe
y4acThb 3HAYHA KIJIbKICTH OLTIKIB, 30KpeMa i
JIeKTUHU. BBaskaeTnes, 110 B OCHOBI IXHIX 3aXUC-
HUX (PYHKIN JIEKUTH HepedaBAHHSI CUTHAJIIB
330BHI B CepeIuHYy KJITHHH 400 OpraHel, IO
OB’ A3aHO 3 I0HHUMH IIOTOKAMHU, BUKJIMKAHIMI
3MIHOI IPOHMKHOCTI MeMOpaH BHACIIIOK B3ae-
Momlli MeMOpaHHMX JIEKTHHIB 13 IIeBHUMH
rmikoxor oratamu [21]. 3MiHA aKTHBHOCTI Ta
BYIJIEBOOHOI CIIEII(PIYHOCTI JIEKTHUHIB MOJKe
CJIyTYyBATH CUTHAJIOM IJIs 3aIlyCKy IHIIHX 3a-
XMCHHUX PeaKIii 1 PopMyBaHHA MYJIbTHKOMIIO-
HeHTHOI 610XIMIYHOI BIJIIOBII]l HA HECIPUITIIH-
Bl yMOBH BHPOIILyBaHHsA. BammBy poJib B agari-
TUBHUX PEaKINigX POCIHUH BIIIrpaioTh IXH1 aHTH-
OKCHIAHTHI CHCTEMH, HU3bKOMOJIEKYJISPHI II0-
I YHKITIOHAIBH] IIPOTEKTOPH, OO0 AKUX HaJe-
s&UTh 1 mpostid. Tak, y amrcerrax col uepes BILINB
OCYXH IIIBHUIILYBAJIACA aKTUBHICTD IJIyTATIOH-
PenyKTa3y Ta IIIyTATIOHIIEPOKCHIASH, CYIIEPOK-
CHUOIUMCMYTAa3u ¥ meporcugasu [22]. 301IbineH-
HsI BMICTY IPOJIIHY B POCJIMHAX JOCJIIIKYBAHOI
KYJIBTYPH TA TOPOXY CIIOCTEPIrajiv 3a YMOB BOJ-
Horo medimuTy [11-13, 23, 24]. OcTraHHIi pazom
13 TiIIepTepMIEIO CIIPUINHILIN TAKOMK IT1JBUIIEH-
HsI AKTUBHOCTI JIGKTHUHIB Y IIOCYXOCTIMKNX T'€HO-

THIIB KYKYPYI3H, 10 BCTAHOBJIEHO HAIIIMMH II0-
HepemHiMy JOCIIIKeHHaMu [25].

OrpumMani y 1mifi pobOTl pe3yabTaTH IIpoie-
MOHCTPYBAJIKM 3MIHM BHBYEHHX IIOKA3HHUKIB
HPOTArOM TPHOX (pa3 PO3BUTKY POCJIMH 13 HAM-
OLIBIIMMHY IXHIMU 3HAUYEHHAMH B IIepion dop-
MyBaHHs Ta HaJuBy 0001B. Ie cBimunTs 11po ax-
THUBAIIII0 AOANTHBHAX PEAKIN col 34 HeCIIPUIT-
JIMBUX YMOB BHPOIILYBAHHS, 30KPeMa IIOCYXH.
Ar momaTroBl excIIpecHl MeTOmM HOC/ILIKeHHS
aJaIITaI[MHOr0 IIOTEHIIIAY COPTIB Il KyJIbTY-
PH MOYKHA PO3TJIATATH YCTAHOBJICH] MIMK HUMI
BIIMIHHOCTI 32 BMICTOM IIPOJIIHY TA aKTUBHICTIO
JIEKTHHIB y BKa3aHuX pa3dax PO3BUTKY, 0COOIIU-
BO 1111 Yac POpMyBaHHsS Ta HAJIUBY 0001B.

BucHoBKuU

BusnadeHo BMicT BOJIOTH I TIPOJTIHY, 8 TAKOMK
AKTHBHICTD JIEKTUHIB y JIACTKAX JBOX BEPXHIX
SIPYCIB POCJIMIH COi BIIPOIOBK TPHOX HAMOLIBII
YPA3IUBUX 0 OeIIUTY BOOM PEIPOLyKTHBHIX
das Bererari. Tak, y dpasi popMmyBasHs i1 HAITHUBY
0001B, K HOPIBHATH 3 JBOMA IIOIEPEIHIMU — II0-
YATKOM 1 IIOBHUM IIBITIHHAM, 3a(lKCOBAHO I0CTO-
BIPHO OLJIBIIN ITOKA3HUKN BMICTY IIPOJIIHY 3 IXHIMI
MAKCHMAJbHUMU 3HAYEHHAMHU B copTiB ‘Menest,
‘Aseraip’, ‘CuopusT 1 ‘ATpaHs’ Ta aKTUBHOCTI JIEK-
tuHiB. OcranHsa OyJia HAUBUINOK Y KyJIBTABAPIB
Buaxigka’, ‘Anpraip’, ‘Crupunt, ‘Binsmanka’, ‘Ta-
Haic 1 ‘Basora’. Takoxk y 1111 cTamii BCTAHOBJIEHO
BHCOKMI KoediiienT Kopesamii (r = 0,72 3a
P = 0,05) Misk KLIBKICTIO BOJIOI'M Ta AKTHUBHICTIO
gexktuHiB. OTpuManHi pe3yJbTaTh Iai0Th 3MOTY
PEKOMEHIYBATH MOKA3HHKK BMICTY IIPOJIHY Ta
AKTHUBHOCTI JICKTHHIB y JIMCTKAX POCJIMH y (pasl
dopmyBanHa ¥ HaIMBY 000IB SIK JOOATKOBI KpPH-
Tepil aJaIITamifHoro IIOTEHINAY COPTIB COl.
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Purpose. To investigate the content of free proline and
lectin activity in soybean (Glycine max L.) of different varie-
ties during the phases when they are most sensitive to mois-
ture: the beginning and full flowering, and the formation and
filling of beans. Methods. The research focused on the leaves
from the two upper nodes of plants of 17 soybean varieties of
domestic and foreign breeding. Free proline content was de-
termined using a spectrophotometric method and lectin ac-
tivity was determined using haemagglutination of trypsinised
blood erythrocytes. The research results were statistically
analysed using LibreOffice Calc (GNU Lesser General Public
Licence v3). Results. Screening soybean varieties for proline
content and lectin activity in plant leaves revealed varietal
differences in reproductive phase development according to
these indicators. These were significantly higher during the
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bean formation and filling stage than at the beginning and
full flowering stage. A high correlation coefficient (r=0.72
at P =0.05) was found between moisture content and lec-
tin activity during the bean formation and filling phase.
Conclusions. Changes in proline content and lectin activity
were observed during the three phases of plant development.
The highest values were recorded during the formation and
filling stages of bean development. This suggests that soy-
beans activate adaptive responses under unfavourable gro-
wing conditions, particularly drought. The results obtained
allow us to recommend measuring lectin activity and pro-
line content in plant leaves during the formation and filling
stages of beans as an additional way of studying the adaptive
potential of soybean varieties.

Keywords: soybean; lectins; free proline; adaptive potential.
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Peculiarities of the metabolism of fruit vines
Actinidia arguta (Siebold & Zucc.) Planch. ex Migq.
and Schizandra chinensis (Turcz.) Baill.

in mixed and mono-planting growth

N. V. Skrypchenko, V. F. Levon, T. B. Venediktova*, V. P. Knysh

M. M. Gryshko National Botanical Garden, National Academy of Sciences of Ukraine, 1 Sadovo-Botanichna St., Kyiv, 01014,
Ukraine, *e-mail: tatianaforest3@gmail.com

Purpose. A comparative study of the interaction between A. arguta and S. chinensis plants in mono- and mixed plantings
was carried out. This study examined the pigment complex of the plants and the accumulation of flavonols and proline in
their vegetative organs. The aim was to optimise the technology for growing these promising fruit plants and realise their
productive potential. This research was conducted at the M. M. Gryshko National Botanical Garden of the National Academy
of Sciences of Ukraine (Kyiv). Methods. The quantitative content of pigments, flavonols and proline was determined using
the spectrophotometric method with a Zalimp KF 77 spectrophotometer (Poland), in accordance with the relevant procedures.
Plants that had grown for 40 years in grey forest soil (pH 6.5-7.0) were analysed. Results. Analysis of the experimental data
revealed significant differences in flavonol content and accumulation dynamics between the studied species in mono- and
mixed plantings during the growing season. Leaves of actinidia in mono-plantings had higher levels of these compounds
than plants in mixed plantings. The accumulation of proline in actinidia leaves in combined plantings with magnolia vine was
lower throughout the entire research period compared to mono-species plantings. Leaves of magnolia vines in monoculture
accumulated 20% less proline than plants growing alongside actinidia. Mixed plantings were found to result in a 1.6-fold
higher accumulation of chlorophyll in A. arguta compared to mono-species plantings. Conclusions. A. arguta plants
grown alongside S. chinensis plants exhibit improved growth compared to those grown in mono-cultures. S. chinensis is an
autotolerant plant for which mono-species plantings are preferable. The proline and flavonoid content of vine leaves, as well
as their pigment complex, can serve as an indicator of the plants’ physiological state and competitiveness in garden cenoses.

Keywords: allelopathy; biochemical indicators; secondary metabolites; photosynthetic pigments.

Introduction

Modern fruit plantations often rely on mono-
culture orchards with closely spaced plants.
This practice typically results in soil fatigue and
a decline in the stability and productivity of or-
chard ecosystems. In order to counteract the
detrimental effects of monoculture in fruit plan-
tations, it is crucial to increase species diversity.
According to the concept of ecological horticul-
ture, the primary principle for developing or-
chard ecosystems is to optimise their structure
by creating mixed, multicomponent plantations,
thereby shifting from monoculture to polycul-
ture. Ecosystems with greater species diversity
tend to be more efficient, stable, productive and
resilient than those with fewer species [2, 3].
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At the current stage of horticulture develop-
ment, the issue of introducing rare fruit plants
into cultivation and developing effective culti-
vation technologies to improve the structure of
garden phytocoenoses and green horticulture in
general remains important. Therefore, research
into the interaction between perennial plants
in mixed plantings and their subsequent effects
is particularly relevant.

Experiments focusing on the joint cultivation
of non-traditional and rare fruit crops are of par-
ticular interest. Specifically, these include the
deciduous vines of Actinidia arguta (Siebold et
Zucc.) Planch. ex Miq. and Schisandra chinensis
(Turcz.) Baill. — magnolia vine. These plants
produce fruits that are rich in biologically active
substances and can be eaten fresh. They are also
widely used in the production of various pro-
ducts. Despite their high nutritional and medi-
cinal value, there is currently insufficient scien-
tific information regarding their cultivation.

In order to introduce these new species into
horticulture on a large scale, it is vital to assess
their adaptive capabilities, study the conditions

0 @ © The Author(s) 2025. Published by Ukrainian Institute for Plant Variety Examination.
@ This is an open access article distributed under the terms of the license CC BY-SA 4.0 (https://creativecommons.org/licenses/by-sa/4.0/), which permits
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and factors that affect their growth and deve-
lopment, and investigate their mechanisms of
resistance to adverse environmental conditions.
Furthermore, it is essential to understand their
allelopathic properties, which influence species
compatibility in mixed plantings, in order to
create production plantations.

Previous research on the allelopathic activi-
ty of fruit vines suggests that Actinidia and
Schisandra (Chinese magnolia vine) are auto-
intolerant crops. This means that the substan-
ces they secrete, such as leaf exudates, root dif-
fusates, fallen leaves, shoots, flowers and fruits,
contain compounds that inhibit the germina-
tion of their own seeds and the growth of vari-
ous test plant seedlings [4].

An examination of the phytotoxicity of soil
beneath A. arguta and S. chinensis after long-
term monoculture growth revealed interesting
results. Soil from under A. arguta plants did not
exhibit any phytotoxic effects on the test plants,
whereas soil from under S. chinensis plants
showed high levels of phytotoxicity [5].

There is substantial evidence that each or-
ganism within a phytocoenosis has the ability to
produce various metabolic products that affect
the surrounding environment. These products
can be toxic, beneficial or neutral for nearby
plants. As they grow and develop, plants create
an allelopathic sphere around themselves, lea-
ding to allelopathic interactions within plant
communities [6, 7]. Allelochemicals, which can
be primary or secondary metabolites, are pro-
duced by plants during growth and are influen-
ced by environmental conditions.

It is essential to study the mutual influence
of plants as an environmental factor, particu-
larly the way in which allelochemicals enter the
environment and affect nearby plants [8]. When
plants are exposed to adverse conditions, they
experience stress, which can manifest at gene-
tic, metabolic, morphological and physiological
levels [9]. This stress can affect the health and
development of plants, leading to changes in
photosynthetic activity, increased levels of the
amino acid proline and the accumulation of
phenolic compounds [10]. These changes indi-
cate the degree to which plants can resist vari-
ous negative factors.

This study focuses on the biochemical charac-
teristics of plants grown in monocultures and
mixed plantings. The aim of this research is to
reveal the patterns of interaction between dif-
ferent plant species, with the potential to opti-
mise cultivation techniques and enhance frui-
ting in the future.

Specifically, the research compares the inte-
ractions between A. arguta and S. chinensis in
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garden ecosystems under mono- and mixed
planting conditions. It also assesses the afteref-
fects of these interactions by examining the
plants’ pigment complexes and measuring fla-
vonol and proline accumulation in the leaves of
perennial species.

Materials and Methods

The study was conducted in the collection ar-
eas of the M. M. Gryshko National Botanical
Garden of the National Academy of Sciences of
Ukraine (NBG) using standard scientific fruit-
growing methods [11]. The subjects of the study
were the twenty-year-old perennial vines A. ar-
guta ‘Sentiabrskaia’ and S. chinensis ‘Sado-
vyi-1". The vines were planted in rows 2 metres
apart with 3 metres between each row.

Samples were collected in June, August and
early October 2022. The experimental variants
included:

I) a mixed planting of 50% actinidia and 50%
Chinese magnolia vine;

II) a mono-planting of 100% actinidia;

I1T) a mono-planting of 100% Chinese magno-
lia vine;

IV) a magnolia vine planted after previously
grown actinidia;

V) a Chinese magnolia vine planted after a
Chinese magnolia vine that previously grew in
this plantation.

To analyse the flavonols, 0.5 g of dried, cru-
shed raw materials was placed in a flask. Next,
3 ml of 80% ethanol was added and the mixture
was heated in a water bath for 45 minutes.
Once heating was complete, the flask was left
to cool to room temperature. The resulting sus-
pension was filtered through a paper filter into
a 100 ml volumetric flask. The solution was ad-
justed to a final volume of 100 ml with more
80% alcohol, resulting in solution A.

Two millilitres of solution A were transferred
to a 25-millilitre volumetric flask. Then, 1 ml of
a 2% aluminium chloride solution in 95% etha-
nol was added and the volume was made up to
25 ml with 95% alcohol. After waiting for 20
minutes, the optical density of the solution was
measured using a Zalimp KF 77 spectrophoto-
meter (Poland) at a wavelength of 390 nm,
using a cuvette with a 10 mm light path length.
For the control, a mixture of aluminium chlo-
ride and acetic acid solutions was used [12].

The concentration of flavonols, denoted as
Cﬂav, in terms of rutin in dried raw materials is
calculated using the following formula:

C,=(RXDXKXA)/ m,

In this formula:

R represents the tangent of the slope of the
calibration graph showing the relationship be-
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tween the optical density of the test solution
and the flavonol concentration (with a value of
0.1062); D is the measured optical density; K is
the conversion factor for dried weight (1 in this
case); A is the volume of the sample; and m is
the sample weight in grams.

The quantitative content of proline was de-
termined using the method described in refe-
rence [13]. First, 0.5 g of plant material was
homogenised in 10 ml of a 3% sulfosalicylic acid
solution and the resulting mixture was filtered
through double filter paper. In a test tube, 2 ml
of the filtrate was reacted with 2 ml of acidic
ninhydrin and 2 ml of ice-cold acetic acid for one
hour at 100 °C. The reaction was stopped by
placing the test tube in an ice bath and then
combining the reaction mixture with 4 ml of
toluene for 20 seconds. The resulting coloured
toluene solution was separated from the aque-
ous phase and analysed using a spectrophoto-
meter at a wavelength of 520 nm, with toluene
serving as the control.

The proline concentration (Cpr, pmol/g wet
weight) was determined using a standard curve
and calculated according to the following formula:

Cor=(DXxXKxXV)/m

where: D is the optical density of the solution,
K 1s the calibration curve coefficient (217.49),
V is the extract volume in millilitres and m is
the sample weight in grams.

Experiments were performed with three bio-
logical and three technical replicates for each va-
riant. The resulting data were processed using
variational statistical methods. The results are
presented as the mean + standard error
(M + SE). The significance of the differences in
means was assessed using a Student’s t-test. A
level of statistical significance of p < 0.05 was
considered significant. Statistical data proces-
sing was performed using the IBM SPSS Statis-
tics package (version 27.0.1).

The content of photosynthetic pigments was
determined by spectrophotometry. The pigment
complex was studied in the first decade of June,
which i1s the period of most intensive shoot
growth. Carotenoids were measured at A =
440.5 nm, a at A = 665 nm, and chlorophyll b at
A =649 nm. Pigment extracts from leaves were
prepared in 96% alcohol for the measurement.
Measurements for each pigment extraction
were carried out in tenfold replicates. The con-
centrations of chlorophylls a and b (mg/L) in the
extract were calculated using the Vernon for-
mula. The Vettstein formula was used to deter-
mine the carotenoid concentration (mg/L) in the
total pigment extract [14]. The pigment content
(A, mg/g of wet weight) in the extract was deter-
mined using the following formula:
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A=CxXV /(P x1000),

where: C — pigment concentration (mg/L);
V — extract volume (mL); P — plant material
weight (g).

Results and Discussion

Phenolic compounds are among the most im-
portant classes of allelochemical due to their
widespread presence in the plant kingdom and
their diverse effects on key physiological and bio-
chemical processes, such as respiration, photo-
synthesis, growth and development (15). They
play a crucial role in chemical interactions be-
tween plants and are among the allelopathic
substances found in fruit crops. The accumula-
tion of flavonoids is considered an indicator of
non-specific plant resistance to stress. Analysis
of experimental data revealed significant dif-
ferences in flavonol content and accumulation
dynamics between the studied plant species un-
der various cultivation conditions. At the begin-
ning of the growing season (in the first or sec-
ond decade of June), flavonol content in plant
leaves is at its maximum, corresponding to
growth and metabolic processes. Interestingly,
leaves of Actinidia grown in mono-plantings ex-
hibited higher levels of flavonoids than those
grown in mixed plantings. Conversely, the op-
posite trend was observed with magnolia vines,
where the flavonol content was higher in leaves
growing under joint conditions.

A decrease in flavonols was observed in the
leaves of both A. arguta and S. chinensis across
all experimental variants. This decline lasted
until mid- to late August, after which these
compounds accumulated actively in the leaf
mass of the plants, a trend that continued un-
til November. This accumulation is likely re-
lated to the plants’ excretory functions, the
cessation of metabolic activity and their prepa-
ration for winter. Furthermore, comparing the
average flavonol content with weather condi-
tions reveals that the highest levels of these
compounds were present in the leaves during
pronounced moisture deficits in June, when
daytime temperatures reached 30 °C. This
suggests that an increase in flavonol content is
a plant’s response to drought as a stress factor.
Conversely, an increase in flavonol content in
the leaves of S. chinensis (under mono-plan-
ting conditions) was only observed at the end
of the dry period. This may suggest that A. ar-
guta is more adaptable than S. chinensis in
response to stress caused by high temperatu-
res and drought.

One of the primary non-specific responses of
plant cells to stress factors is an increase in the
amino acid proline. During the study, it was ob-
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Figure 1. The flavonol content in the leaves of A. arguta and S. chinensis during the growing season,
comparing mono- and mixed plantings.
The groups are as follows: 1 — Actinidia in mixed planting (I); 2 - Actinidia in mono-planting (II);
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Figure 2. Proline content in the leaves of A. arguta and S. chinensis during the growing season
was measured in both mono- and mixed plantings.
The study included the following setups: 1 — Actinidia mixed planting (I); 2 — Actinidia mono-planting (II);
3 — planting (II) Magnolia vine mixed planting (I); 4 - Magnolia vine mono-planting (III)

served that the accumulation of proline in the
leaves of actinidia was lower in mixed plantings
with magnolia vine than in monoculture. Con-
versely, the amount of proline accumulated in
the leaves of magnolia vines grown in monocul-
ture was 20% lower than in vines growing
alongside actinidia. This suggests that magno-
lia vine enjoys more favourable growing condi-
tions in monoculture.

The photosynthetic activity of plants is a key
factor in determining the productivity of garden
agroecosystems. It is well established that the
photosynthetic apparatus of plants responds to
various agronomic practices by undergoing spe-
cific changes. These changes can include altera-
tions in total chlorophyll content, the ratio of

chlorophyll a to chlorophyll b and carotenoid
levels. Carotenoids are pigments that protect
the photosynthetic apparatus from photooxida-
tion caused by adverse environmental condi-
tions [17]. Research on pigment accumulation
dynamics has shown that mixed plantings have
a higher chlorophyll content than mono-species
plantings (see Fig. 3a, b). Notably, the chloro-
phyll b content of A. arguta leaves was found to
be 59% higher in mixed plantings than in mono-
species plantings.

Research has shown that the total amount of
chlorophyll a and b in the leaves of A. arguta in
single-species plantings is 5.75 mg/g of raw
plant weight. In mixed plantings, this figure in-
creases by 20% to 6.90 mg/g. In magnolia vines,
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Figure 3. The content of photosynthetic pigments in the leaves of A. arguta and S. chinensis
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the sum of chlorophyll a and b in single-species
plantings is 4.22 mg/g, whereas in mixed plan-
tings it is 4.63 mg/g. The ratio of chlorophyll a
to chlorophyll b in A. arguta is 1.11 in a single-
species planting and drops to 0.59 in a mixed
planting. In contrast, the ratio for S. chinensis
is 0.93 in a single-species planting and increa-
ses to 1.10 in a mixed planting. A. arguta has
slightly higher levels of chlorophyll a than S. chi-
nensis. As chlorophyll a is more efficient in the
photosynthesis process of converting carbon di-
oxide and water into organic substances, A. ar-
guta is considered a more productive crop than
S. chinensis in terms of biomass. The amount of
chlorophyll b in A. arguta plants increases sig-
nificantly (by 1.6 times) in mixed plantings
compared to mono-species plantings. Converse-
ly, the amount of chlorophyll a in S. chinensis
leaves in mixed plantings increases by 20%,
while the chlorophyll b content does not differ
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significantly between mixed and mono-species
plantings. In summary, although the ratio of
chlorophyll a to chlorophyll & decreases, the
leaves of A. arguta in mixed plantings have a
higher overall chlorophyll content.
Maintaining carotenoid levels supports photo-
synthesis during stressful conditions. Carote-
noids protect plant cells from increased reactive
oxygen species and stabilise chloroplast mem-
branes [18]. Additionally, changes in the chlo-
rophyll-to-carotenoid ratio indicate the restruc-
turing of light-harvesting complexes in photo-
systems and the enhanced role of carotenoids as
supplementary light-gatherers in the blue-vio-
let region of the solar spectrum. In A. arguta,
the ratio of total chlorophyll to total carote-
noids in the leaves ranges from 2.97 to 11.04,
whereas in S. chinensis it ranges from 2.43 to
2.64. The highest ratio (11.04) is observed in
A. arguta leaves in mixed planting conditions,
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whereas S. chinensis reaches a maximum ra-
tio of only 2.64.

The data obtained are consistent with the re-
sults of an experiment conducted by Japanese
scientists which demonstrated that tomato
plants (Solanum lycopersicum) thrive when
grown alongside members of the Lamiaceae
family. This mixed planting enhances growth
through changes in secondary metabolite and
amino acid content. Specifically, root exudates
from Lamiaceae improve soil properties and
positively influence its microbiota [19]. Studies
suggest that A. arguta is a dominant species
compared to S. chinensis. Dominant species
typically experience strong intraspecific compe-
tition and tend to thrive better when grown
alongside other plant species. In such scena-
rios, intraspecific competition is often replaced
by weaker interspecific competition [20].
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Like all plants, fruit crops absorb essential
mineral nutrients and organic compounds du-
ring their life cycles. They also actively release
various metabolites into their environment.
These metabolic products can accumulate in
the soil, creating a unique biochemical environ-
ment that influences the growth of both related
and unrelated plant species [16]. A study evalu-
ating the effects on S. chinensis plants of Acti-
nidia (A. arguta) and magnolia vine plants that
had been growing for over 40 years and were
subsequently removed showed interesting re-
sults. The leaves of S. chinensis accumulated
higher amounts of the stress-related compound
proline than those of plants that were planted
afterwards. This suggests that S. chinensis may
have a degree of self-tolerance and indicates the
strong allelopathic activity of Actinidia root se-
cretions.
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Figure 4. Proline content in the leaves of S. chinensis during the growing season:
1 — magnolia vine after actinidia (IV); 2 - magnolia vine after another magnolia vine (V)
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Figure 5. Flavonol content in the leaves of S. chinensis during the growing season:
1 - magnolia vine following actinidia (IV); 2 - magnolia vine following another magnolia vine (V)
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The discrepancy in research outcomes con-
cerning the tolerance of experimental plants, as
compared to prior findings [4], could be attri-
buted to the extended growth period of the pre-
decessor plants and the uncontrolled conditions
under which the studied plants were cultivated
within the garden ecosystem. Throughout the
growing season, the accumulation of flavonols
in the leaves of S. chinensis following the mag-
nolia vine was lower than in plants grown after
actinidia (Fig. 5).

By the end of the growing season in October,
the flavonol content of magnolia vine plants
that had previously grown in the same area
had decreased significantly. This is in contrast
to magnolia vine plants, which were planted
after actinidia and do not exhibit this decrease.
Waste products from the previously grown ac-
tinidia plants suppress the growth of S. chi-
nensis.

Conclusions

Interplanting A. arguta with S. chinensis has
a positive impact on the productivity and stress
resistance of Actinidia vines. Compared to
plants grown in isolation, the growth of A. ar-
guta improves when it is grown alongside S. chi-
nensis due to alterations in the content of se-
condary metabolites and the pigment system.
The levels of proline and flavonoids in the leaves
of these vines, along with their pigment compo-
sition, can serve as biochemical indicators of the
plants’ physiological state and competitiveness
in mono- and mixed plantings. Furthermore,
S. chinensis is a self-tolerant species and mono-
species plantings are more beneficial for it.
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Gizionoeis pocauH i bioximis

YK 581.192:[582.688.4+582.678.2]

CkpunueHko H. B., JleBoH B. ®., BeHeguktoBa T. b., Khuw B. M. Oco6nnBocTti meTaboniamy nnofoBux
no3 Actinidia arguta (Siebold & Zucc.) Planch. ex Miq. i Schizandra chinensis (Turcz.) Baill. B ymoBax 3miwaHoro
Ta MOHOKYNbTYpPHOTo BupolyBaHHA. Plant Varieties Studying and Protection. 2025. T. 21, Ne 3. C. 137-144.
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HauioHanbHut 6omaxiyHul cad imeHi M. M. [puwka HAH Yxpainu, syn. Cadoso-6omawiyHa, 1, m. Kuis, 01014, YkpaiHa,

*e-mail: tatianaforest3@gmail.com

Meta. BuBunTU B3aEMoAit0 Mix nnofoBumu nosamu A. ar-
guta ‘Centabpbckas’ 1a S. chinensis ‘CapoBuit’ y MOHO- Ta
3MillaHKUX HacaiXeHHAX, JOCNIAUBLIN MNirMEHTHUI KOMNAEKC
POCNMH Ta 0COBNMBOCTI HaKONMUYeHHs GAaBOHONIB i NpoNiHy
y BeretatuBHux opraHax. Meroau. [locnigxeHHs npoBogu-
v B HauioHanbHoMy 60TaHiyHoMy cagy imeHi M. M. Mpuuwka
HauionanbHoi akapemii Hayk Ykpainu (M. Kuis). KinbkicHuit
YMiCT NirMeHTiB, hNaBOHONIB i NPONiHY BU3HAYANN METOLOM
CMeKTpoMeTpii, NOCNYroBylOYUCh BiANOBILHUMKU METOAMKA-
Mu. Pesynbratn. AHania ogepiaHux eKcrnepumeHTaNbHUX
AAHMX MOKa3aB 3HAYHi BiIAMIHHOCTI MiX [OCHigKYyBaHUMM
BUAAMU B MOHO- Ta 3MillaHUX HACALKEHHAX AK 33 BMiCTOM
thnaBoHONIB y Nepiof BereTauii, Tak i 3a AMHAMIKOO iX HaKo-
NUYEHHSA. POCAUHM aKTUHIATT 6iNbLIOKO KINbKICTIO LIMX CNONYK
Bipi3HANUCA B OHOBUAOBUX HACAKEHHSAX, MOPIBHIOUM i3
cymicHumu. Bmict nponiHy B incTkax A. arguta 3a ymoBu pocTy
pasom i3 S. chinensis 6yB HUXKYMM, HIXK Y MOHOKY/BTYpI, BNpO-
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LOBX ycboro nepiofy AocnigxeHb. Ha 20% meHwWUM Hakonu-
YEHHAIM BKa3aHOT aMiHOKMCIOTU XapaKTepuU3yBanucs i nnucT-
KW NUMOHHMKA B OAHOBUAOBUX HACAAKEHHAX, AK NMOPiBHATH
3i 3Miwanumun. AKwo nnogosi no3u A. arguta pocnu pasom i3
S. chinensis, To HakonuyyBanu B 1,6 pa3a binblue xnopodiny,
HiX Yy MOHOKyNbTYpi. BUCHOBKU. BereTaTuBHi opraHu poc-
K A. arguta y 3miwanux i3 S. chinensis HacapKeHHsX,
AK MOPiBHATU 3 OLHOKYNLTYPHUMU, BUPi3HAKOTLCA BULMMU
NOKa3HWKaMW (POTOCUHTE3Y Ta HUKYMM YMiCTOM NpoNiHy
i dnaBoHOifiB. JIMMOHHMK XapaKTepusyeTbcs ayToTone-
PaHTHICTIO, TOMY 11 HHOTO NPUAHATHILIUM € MOHOKYNBTYPHE
BUpOLLYBaHHA. 0cob6nMBOCTi MirMEHTHOTO KOMMJEKCY, no-
Ka3HMKW BMicTy NponiHy Ta hNaBoHOTAIB y TKAHMHAX MOXYTb
cnyryBatu GioXiMiYHUMW iHZWMKATOpaMW CTaHy POCAMH Ta
iXHbOT CYMiCHOCTI y 3MillaHUX HACa[KEHHSX.

Knwyosi cnosa: anenonamis; 6GioximiyHi iHOUKamopu;
BMOPUHHT Memaboaimu; ¢omocuHmemuyHi nizmeHmu.
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MpoaYKTUBHICTb AeAKUX COPTiB Bepou npyTonoaioHo|
NPOTAroM TPeTbOro TPMPiYHOro LMKNY BUPOLLYBAHHA

JI. I. 3enincbka'?, 4. 1. Pyunno?”

! binoyepkiscbkuli HayioHansHUli azpapHuli yHisepcumem, CobopHa naowa, 8/1, m. bina ljepksa, Kuiscoka 061.,
09117, YxpaiHa

2IHcmumym 6ioeHepeemuyHUX KyIbmyp T yykposux 6ypsxis HAAH, syn. KniniyHa, 25, m. Kuis, 03110, YkpaiHa,
“e-mail: fuchylo_yar@ukr.net

MeTa. YcraHOBMTM 6GioMeTpUUHi NOKA3HMKM POCAMH Ta NpOAYKTMBHICTb GioMacu eHepreTUYHUX NnaHTauiin Bepbu
NpyTONoAi6HOT NicNs TPETbOro TPUPIYHOrO LIMKAY BUPOLLYBAHHSA Ha BUIYTyBaHUX YopHo3eMax MpasobepexHoro Jlicocteny
33 pi3HMX CXeM CafiHHA Ta HOpPM BHeCeHHs a3oTHuXx Aobpue. MeTopu. HacamkeHHs coptis ‘Tora’ it ‘TepHoninbcbka' Oynu
CTBOpeHi Ha gocnigHomy noni IHCTUTYTY GioeHepreTUYHUX KynbTyp i Lykposux 6ypskis HAAH (IBKillb) HaBecHi 2015 poky
OBOPAAHMMMK Kynicamm. TycToTa cafiHHA XuBLUiB cTaHoBMAa 12, 15 Ta 18 Tuc. wT./ra, BifcTaHb Mix pagamm — 0,75 M, @ Mix
Kynicamu — 1,50 1a 2,50 M. AmiakoBy cenitpy (34,5% A. p. a30Ty) B HopMi 100 Ta 200 Kr/ra BHOCMAW HaBECHi Nepej No4aTKoOM
APpYroro i TpeTboro TpupiyHoro LuMknie. Ha yactuHi nnowi (KOHTpONbHKIA BapiaHT) Bo6puBa He BUKOPUCTOBYBANU. TpeTiit LuKN
BUPOLLYBaHHs TPUBAB i3 6epe3Hs 2022-ro fo nuctonaga 2024 poky. BcTaHoBAOBaNM KifbKiCTb NaroHiB, iXHIO CEpefHI0 BUCOTY,
AiaMeTp, a TaKOX ypoxanHicTb TpupiuHoi eHepreTuyHoi Giomacu. Pe3ynbraTtu. YpoxaliHicTb NpoOTATOM NEpLIOro TPUPiYHOrO
uMKNy BUpowyBaHHA (2015-2017 pp., 6e3 BUKOpUCTaHHA [oOpuB) cTaHoBuna 25,1-34,7 1/ra (‘Tora’) Ta 16,0-27,9 T/ra
('TepHoninbcbka’). Bnpogosx Apyroro Lukny ii nokasHuku 6ynum Buwmmu — 65,3 7/ra (‘Tora’) Ta 55,6 T7/ra (‘TepHoninbcbKa').
BHeceHHs 100 i 200 kr/ra amiakoBoi cenitpu cnpusano 36inbweHHI0 BpoxaiB fo 68,1 i 74,1 1/ra (‘Tora’) Ta 59,3 i 64,9 1/ra
(‘TepHoninbcbka') BignoBigHO. Pe3ynsTat focnigkeHb, NpoBefeHUX Yy TPETbOMY LMK BUPOLLYBAHHSA, NOKa3anu 3HaYHUi
BMJIMB 3aCTOCOBAHOT CXEMU CAfliHHA HA TYCTOTY EHEPreTUYHUX NiaHTauii. Tak, 3a WupuHu Mixpags 1,50 M KinbKicTb naroHiB
copty ‘Tora’ ctaHoeuna 121,2-178,1 tuc. wr./ra, a 3a 2,50 M — 63,1-134,8 Tuc. wr./ra. Y Bepbu ‘TepHoninbcbka' Ui nokas-
HUKK Bynu Ha piBHi 59,6—-191,4 Tuc. wr./ra Ta 55,8-149,8 Tuc. WT./ra BignoBigHo. Taky camy 3anexHicTb cnoctepiranu i
3a BpoXaliiHicTio. ¥ copty ‘Tora’ BoHa cTaHoBUna 43,1-54,3 T/ra 3a wupuHu mixpsaas 1,50 m 1a 36,8-50,8 T/ra — 3a 2,50 M;
y ‘TepHoninbcbkoi’ — 37,5-49,3 Ta 28,8-39,2 1/ra BignoBigHo. BpoxaiiHicTb Gyna HaiitHux4olo — 36,8—-48,2 1/ra (‘Tora’) Ta
28,8-42,1 1/ra (‘TepHoninbcbka’) — y BapiaHTi 6e3 BUKOpUCTaHHA Bobpus i 3pocTana go 38,2-50,2 7/ra (‘Tora’) Ta 30,5—
45,3 7/ra (‘TepHoninbcbka') 3a BHeceHHs y rpyHT 100 kr/ra amiakosoi cenitpu (N,,). 36inbwenHs Hopmu BaBiyi (N, ) cnpuano
NiABULLEHHIO BpOXKato cyxoi Giomacu fo 42,6—54,3 T/ra (‘Tora’) Ta 33,6—47,4 1/ra (‘TepHoninbcbka’). BucHoBKM. HaiiBuiyi
6GiOMETPMYHi NOKA3HUKM POCAMH Ta NPOAYKTUBHICTb eHepreTuyHoi 6iomacu (54,3 T/ra) NpoTaroM TPeTbOro TPUPIYHOTO LMKIY
cnoctepiranu B copty ‘Tora’ 3a BigcTaHi Mix Kynicamu 1,5 M, rycToTu cafiHHa *uBLiB 15 TMC. WT./ra Ta BHeceHHs 200 kr/ra
amiakosoi cenitpu (N,,). MakcuManbHy NPOAYKTUBHICTL NnaHTauii Bepbu ‘TepHoninbcbka' (49,3 1/ra) 3adikcosaHo 3a Tiel
camoi TexHONOrii BUPOLLYBAHHA, ane 3a rycToT HacagxXeHb 12 Tuc. wr./ra. 3aranom npoaHanizoBaHi NOKa3HUKM nicns Tpe-
TbOTO LMKNY BUSABUIIUCA HUKUMMM, K MOPIBHATM 3 APYIUM,

Kntwovyosi cnosa: 6ioeHepeemuxa; naaHmayis; sepba, copm; 6iomaca; mexHono2ii BUPOLLYBAHHS; BPOKAUHICMb.

mpobseMu 13 3abe3redeHHsIM HUMU HEraTUBHO

Beryn BILIMBAKOTH HA €KOHOMIKY Ta CyCITLJIBCTBO 3ara-
Vkpaina 3HavyHOI0 MIpOM0 3aJIesKUTh Bif iM-  Jiom [1, 2]. Jl71st po3B’si3aHHSA TUTAHb €HePTreTHY-
IOPTY BUKOITHUX eHeproHociiB. ToMmy Oyab-sKl  HOI cTAOLIBHOCTI y HAIIH JepsKaBl BiKe He Iep-
_— muH piKk BeIyTh aKTUBHUM IIOIIYK aJbTepHA-
Liudmyla Zelinska TUBHUX IIOHOBJIIOBAHUX JIZKepel e;{epri.'l'. OgauMm
https://orcid.org/0009-0000-1800-5262 13 HaﬁHepCHeKTHBHIMHX HaIIpAMIB € 610eHepI'e—
Yaroslav Fuchylo THKA, gKa 0a3yeTbcad Ha BUKOPUCTAHHI eHeprii
https://orcid.org/0009-0002-2669-5176 OlomacH, ImepeBaskHo PoCcJanHHOI. Ii BuporryBaH-

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

ISSN 2518-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2025, Vou. 21, No 3 145



PocnuHHuymso

HS He CIPUYHUHSIE CePHO3HUX eKOJIOTIYHUX IPO0-
JieM, JI0 TOTO K POCJHMHU BUMUISIOTH 3HAYHY
KLIBbKICTH KHCHIO B atMocdepy [3].

Bepba — omma 3 TOJI0OBHUX €HEPTeTUIHHUX
KYJIBTYD, 110 HAOyJia 3HAYHOIO IIOIMTUPEHHS B
C€Bpori, IliBriynil Amepnmi Ta Yrpaini [4, 5].
Ii mmamTariii cTBOPIOIOTH IEPEBAKHO Ha HEITPH-
JATHUX IJIs BeIeHHS e(peKTHBHOI'0 ClIbCHKOI0
rocrozapcrsa 3eMisax [2, 3, 6]. I pyuTosi ymoBmn,
a TAKOM IIOTEHI[MHI MOYKJIMBOCTI KYJIBTHBY-
BaAHHS HA TAKHUX IJIONIAX CYTTEBO PI3HATHCS
MK c00010. 30KpemMa, BITHOCHO O6arari cipi Jrico-
Bl IPYHTHY € IPUAATHIIIIUMHI JJIS BUPOIIyBaAHHS
eHepreTuyHol OiomMacu BepoOW, HIK 3BA3HO-
mrranl [7]. OgHak HaBITH IX Ui OTPUMAaHHS
IO3UTUBHUX PE3YJIbTATIB HEOOXITHO ITIIMKIB-
JIIOBATH KOMILJICKCHUMHY MiHEePaJILHUMU N00pH-
Bamu [8], mepenyciM azoTHuMH. Jlesaxl yrpaiH-
CBbKl HOCIITHWKMN BKA3yIOTb, IO OJHOPA30BE
BHECEHHSI aMIaKoBOI cesiTpu y HopMmi 70 Kr/ra
I0Y0l PEYOBHHY HA CBITJIO-CIPHX JIICOBMX JIEr-
KOCYTVIMHKOBUX IPYHTaX CIIPHUsiE 301JIbIITEHHIO
IPHPOCTY OloMacy BepOM 3a TPUPIYHMN IIE€Piof
Ha 33-58% [9], a Ha BUJIyIyBaHHX YOPHO3EMAaX —
o 64,7% [10] Bueni PEKOMEHIyI0Th 3aCTOCOBY-
BATH a30THI J00pHBa HABECHI IIepe 0YaTKOM
BIZIPOCTAHHS ITATOHIB.

BuropucroByroun miHepaJbHI a30THI H00pH-
Ba, HEOOXITHO 3BAKATH HA CIIBBIIHOIICHHA Hi-
TPATHOTO TA HITPUTHOro asory. OmnruMaibHHM
[IJIsI BUPOIILYBAaHHA BepboBoi biomacu e Take: 50%
NO,- mo 50% NH,:.. Bucoruit ymict HiTpaTy
(87,5%) cuipuumHsie 3HMKEHH mpupocTy [11].

3 mOryIsay eKoJIorii JOIIIBHIIINM € BHeCeHHSI
OpraHIYHUX a30TOBMICHUX qJ00puB. BoHu, K 1m0-
PIBHATU 3 MiHEePAJIbHUMH, YUHATDH TOBUIHHIIITY,
aJjte OLIIBIIT TPUBAJIY Jif0 HA picT BepOH, 1110 0yJI0
BCTAHOBJIEHO IIBEICHKUMHU IOCTITHUKAaMK [12].
BasknueuM my1s1 DOBKIIIIA BapiaHTOM yIOOpeH-
Hs MO2Ke Oy T BUKOPUCTAHHS 0CAIy CTIYHUX BOJT
[13] abo moouniieHHs ysxe 00pOoOJIeHUX MICHbKUX
CTIYHMX BOJ BHOAJIEHHSAM 13 HUX BepOOBHUMU
IUTAHTAIAMA a30Ty, gocdopy Ta IHIIUX 3a-
OopynaioBauis [14, 15]. [lepcieKTUBHUM € TAKOK
3acToCyBaHHS KOMOIHOBAHUX JI00PHUB, 30KpeMa
BHICOKOIO IIPOJIYKTUBHICTIO OloMacHu XapaKTepu-
3yIOTbCS IPYHTH, 30araveHi JITHIHOM, MiHe-
paJibHUMU 100pUBaMU Ta 1HOKYJIBOBAHI MIKO-
pu3oio [16].

[lepioguuHicTh 3aroTIBJII eHepPreTUudHol 0io-
Mach Ha ILJIAHTAINSX BepOW CTAHOBUTH IIepe-
BaKHO OBa-4oTHUPH poku [3, 5]. Haltuacrimmm e
Tpupluaui muia [17, 18]. B oxpemmx mocii-
IUKEHHSX IIePIOJUYIHICTE OyJia KOMOIHOBAHOIO:
TpeTs Ta BOCbMA POTAILll — YOTUPHUPIYHI, a pelll-
Ta — TpupiuHi [19]. ¥V meBHHMX yMoBax IIpoOyK-
TUBHIIIIUMA MOYKYTb OyTH JBOPIYHI ITUKJIA 3a-
roTisii [7].
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V mepeBaskHIN OLILIIOCTI HABEICHUX BUIIE
myOJTKAINHM JOCTIIKyBaIn (popMu Ta TiOpHOn
BepbOu mpyromomiouoi (Salix viminalis L.). Bra-
3aHUN BUJ, 3aBOAKN IHTEHCHBHOMY POCTY ¥ HAa-
KOIIMYEHHIO BeJUMKUX 00csAriB Olomacu, HaOyB
3HAYHOIO IIOIIMPEHHS B HACAIMKEHHSIX PI3HOIO
THILY, 30KpeMa — Ha €HePreTHYHNX IJIAHTAIIIAX.,
oMy cripusaB TAKOMEK KIJIBKACOTPIUHMM JOCBILI
HMOro Ky JIbTUBYBAHHS 3 METOI0 OTPHUMAHHS MaTe-
plajiy OJis1 BUTOTOBJIEHHS IIJIETEHNX BHPOOIB [4].

Huwumi ra ocHoBi S. viminalis cTBOpEHO BETUKY
KLJIBKICTH COPTIB, SIKl CYTTEBO BIOPI3HSIIOTHCS
Ml cO00K0 3a €KOJIONYHIMY, MOP(OIOTTIHNMI,
(heHOJIONYHMMMY 1 1HIMNMY O3HAKAMHU Ta MAOTh
HEOJHAKOBY 1HTEHCHBHICTL 3POCTAHHSA I HAKO-
OUYeHHsa 0l0MAacH B THX UM IHIINX pPerioHax
VYrpaiam.

Mema docstidscerb — yCTAHOBUTH 010METPHY-
HI IIOKA3HUKHN POCJIHH TA IPOAYKTHUBHICTE 010-
MACH €HePreTUYHUX ILJIAHTAI[IM BepOM Py TOIIo-
OHOI ITICJISA TPETHOr0 TPUPIYHOrO ITUKJIY BHIPO-
IIyBAHHS Ha BHJIyT'YBAHUX YopHo3eMax IIpaso-
Oepesxnoro Jlicocremy 3a pi3HHUX CXeM CAMIHHS
Ta HOPM BHECEHHS a30THHUX J0OPHB.

Matepianu Ta MeToAUKA BOCNIAKEHHA

JociminzeHHs. BUKOHYBAIU Ha JOCIIHOMY
oyl [HeTUTyTY Ol0€HEePTreTUYHUX KYJIBTYD 1 IIyK-
poBux Oypsaxis HAAH (c. Kcasepierka [pyra,
BimomepkiBepruit p-u, KwuiBchbka 0051.) ympo-
JIOBJK TPeThol TpupiuHol porarti (2022—-2024 pp.)
eHepreTHYHUX IuTaHTamii copris ‘Tora’ it “Tep-
Homibchbka'. [lepmmuit 3 Hux — ridpua BepoOU
IIsepira (Salix Schwerinii E.Wolf) 3 Bepboro
mpyrtomomiouow (S. viminalis), omep:kaHU y
[semii [20], a gpyruit — copT BepOU IIPYTOIIO-
MOHOI, BUBeIeHHN B YKpaiHi Ta BHECEHUI IO
JlepsxaBHoro peectpy coptie y 2003 porri (A. c.
No 04194).

Hacamxenuss Oys0  CcTBOpeHO  HaBecHI
2015 poKy OMHOPIYHMMMY KUBIISIMIY, 3AKJIATeHH-
MU JBOPATHUMU KyJricamiu. Bimeraup Ml psama-
MU B KyJicl cramoBuia 0,75 M, a MK KyJrica-
mu — 1,50 ta 2,50 m 3a BapiaHTiB rycrotu 12, 15
ta 18 Tuc. mr./ra.

fpyHT — THHOBHMH TIMOOKHUH MAJIOT'YyMYCHHIMN
CepeL[HbOCYI‘JII/IHROBI/Iﬁ rpy6onHHyBaTHﬁ qop-
HO3eM 13 KHCJIOTHICTIO (pHBo;me) 6,5, BMICTOM Ty-
mycy 3,05%, JIysKHOT1IPOJII30BAHOTO a30Ty (3a
HOpHd)lJ‘IB,Z[OM) — 0,176 r/kr, pyxomoro cgocdopy
(3a Yumpurosum) — 0,189, pyxomoro kamio —
0,113 r/kr rpyaTy. Moro o0pobiTOK TPOBOIUIHN
Boceru 2014 poky Ha rumbuHy 16-18 cm. Ile-
pelicaguBHE DPOSIYIIYBAHHS BUKOHYBaJM Ha-
BECHI, 0 PYYHOI'0 BUCAIKYBAHHS KHUBIIIB. J[00-
pUBa y IIPOITeCi CTBOPEHHS HACAIKEeHb He BUKO-
pucroByBasu. Hamasi, masecui 2018 ta 2021 pp.,
TOOTO I1epe]T TOYATKOM KOKHOTO HACTYITHOTO TPH-
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Plant production

PIYHOrO IIMKJIy, KOJM Ille BIICYTHS HaI3eMHAa
YacTUHA POCJUH, BHOCHJIUA aMIiaKOBY CeJITPY
(34,5% n. p. a3ory) B mopmi 100 i 200 wr/ra.
Kourpons — 6e3 moopus. Ilmoma mocmimeol mi-
naaku cragoBuyia 100 m2, o6mikoBoi — 50 2.
Posmimenns mijIssHOK — peHIOMI30BAHE, IIOB-
TOPHICTH — TPUPA30BA.

Jlo mouaTky OOCTIMKEeHb y HACAIMKEeHHSIX
OyJIO IIPOBEIeHO Bl 3ar0TiBJII TPUPIUYHOI Oioma-
CH B OCIHHBO-3MMOB1 mepiogm 2017-2018 Ta
2018-2020 pp.

TeMmieparypa IOBITPSA YIIPOMOBK TPETHOI'O
TPUPIYHOrO LMKy BUPOILYBAHHSA €HePreTHIHOI

6iomacu (2021-2023 pp.) OyJia 3HAYHO BHUIIOIO,
HIK cepenHs 0aratopiuna (tadi. 1). Taxk, ii yce-
penHeHi 3uavenHs 3a 2021 pik cTaHOBUINA
8,7°C, 3a2022-11—10,4°C,a3a2023-11—10,2 °C,
TOOTO TIepeBaskasim HopMy Ha 16,0-38,7%, a y
BereTaiyHuii rnepios (KBITEHb — BEpeCeHb) — Ha
4,2-16,1%. Bogrouac TpeTii IIUKJI BUPOIILYBAH-
HsI XapaKTepU3yBaBCA HIMKUOI0, AK IIOPIBHATH 3
CepenHboI0 0araTopiuHol, KILJILKICTIO OB
mpoTAroM Bererarii. Aximo ixua cyma y 2021 p.
B perioHl HOCIII:KeHb IlepeBa:kalia HOpMy Ha
3,4%, To y 2022 Ta 2023 pp. cTAaHOBMJIA BIIIIO-
BinHO 89,6192,9% Binm Hel, a00471,2 Ta 488,8 MM.

Tabnuys 1
MoropHi ymoBU perioHy gocnigxeHb NPOTAroM TPETbOro TPUPIYHOrO MKNY BUPOLLYBAHHA
eHepreTUYHUX NNaHTawii Bep6u npytonopi6Hoi
Kinbkictb onagis, MM Temneparypa nositps, °C

Micaub 2021 2022 2023 | Cepemni | 5059 2022 2023 Cepenui

araropiyHi GararopiyHi
CiyeHb 56,6 35,3 13,8 36 -2,5 -0,7 0,1 -5,9
Jhotnii 47,6 8,6 24,5 33 4,6 2,3 -0,7 4,4
bepeseHb 20,0 9,4 27,3 29 1,8 3,0 4,7 0,3
KeiTeHb 36,8 72,8 101,3 40 74 9,4 8,7 84
TpaBeHb 132,0 23,9 54 55 13,9 14,6 14,8 14,9
YepBeHb 46,3 34,5 20,8 63 19,9 21,4 19,0 17,8
Jlunexb 74,0 38,7 105,6 61 23,0 22,1 20,6 19,0
CepneHb 54,0 69,2 81 39 19,8 24,5 22,6 18,4
BepeceHb 16,6 68,3 15,6 45 12,7 13,9 18,0 13,8
XoBsTeHb 2,7 29,0 47,0 37 7,2 10,5 11,3 78
Jluctonag 18,0 18,8 75,5 41 34 4,5 33 2,0
[pyaeHb 39,2 62,7 43,9 47 -0,4 -15 -0,6 -2,1
3a BereTauiiiHuit nepiog 362,4 336,4 303,8 340 14,9 16,6 16,4 14,3
3a pik 543,8 471,2 488,8 526 8,7 10,4 10,2 7,5

Ha mouaTky TpeThoro IUKJIYy BHUPOIILYBAHHS
(Becua 2021 poKy), 70 pO3MyCKaHHA OPYHBOK, Y
IPYHT JOCJIIKYBAHNX IIAHTALIN BHOCHJIN AMi-
axoBy cemrpy (N,, N ). Ha wacrumi mmomti
(KOHTPOJIB) MOOpUBA He BUKOPHCTOBYBasu. Me-
XaHI130BaHUH JIOTJISI] 3a IPYHTOM BIIEpIIe IIPO-
BOJIMJIA OJIPa3y IICJIS TIOSABU CXOIIB Oyp’saHIB, a
#ioro o6pobiTOK repbirumom CrapsieHT (IIpoiri-
3o0xJ10p, 360 r/71 + TepOyTHnasuH, 190 r/i1) y HOp-
Ml BUTpaTu pobodoro posumuy 200 j/ra 3mific-
HIOBAJI B IIEPIIi ITOJIOBUHI JiiTa. Y cepeauHi
BEreTAaIllfHOr0 MIepiofy BHUKOHYBAJIM INE OMUH
MexaHI130BaHUM JIOTJISI]T 3 IPYHTOM, METOIO STKO-
ro OyJsio 3amobirtu ¥oro yuriapHeHH0. Hacryt-
HUMH POKAMU TPETHOTO IIUKJIY IIPOBOIMIINA aHA-
JIOTIYHI 3aX0IM, SKl Ilepemdadvaayr OBOPA30OBY
KYJIBTUBAIIIIO B MIMKPAOISIX Ta OTHOPA30OBUI 00-
POOITOK repOilfymaMu.

[Ticst 3aBepIiiieHHs BereTalifHOTO mIepiomay
TPUPIYHI HAJA3eMHI YaCTUHU POCJIUH BUBYAIHU
3rIOHO 3 TPANUIIAHMMH METOOUKAME JOCJIi-
IPKEHHSI eHepreTHYHUX ILJIaHTAIli Bepb 1 To-
mosb [21]. Bucory marouis (ze memnire Hi:x 30
IArOHIB HA KOYKHIN 00JI1KOBLA JIJISHIIN) BUMIPIO-
BaJIX 3a JOIIOMOI'0OI0 MipHOI PeMKH 3 TOYHICTIO 10
1 cM, a giaMeTpu — eJIEKTPOHHUM IIITAHTe€HITHAP-
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KyJseM 13 TounicTio go 0,1 mm. Ceisko3arorosJie-
Hy OloMacy 3BasKyBaJii IIOPTATUBHUMU eJIeK-
TpoHHuMHu Baramu-ranTepoMm 50kg BITEK BT-
601. Il Bu3HAYeHHA BoJIorocTi 6loMacH Bimou-
panu 3paskm Mmacoo 100 r 1 B JabopaTopHUX
YMOBaxX BCTAHOBJIIOBAJIM BMICT a0COJTIOTHO CyXO1
0loMacu Ta IIePEeBONUIHN ONEepP:KaHl IMOKA3HUKHA
Ha 1 ra. OOpoOKy OTpUMAHHUX Pe3yJIbTATIB IIPO-
BOJIMJIN, BUKOPHCTOBYIOUH Iaker Statistika 6.0.

Pe3ynbTatu gocnigxKeHpb

VposkaitticTs y BaplaHTax MPOTATOM II€PIIIOro
TpupivHoro mukJry (20152017 pp.) 3aJIesxHO BifT
T'YCTOTH CAMIHHS Ta CXEMH HOCJIAY CTAHOBHJIA
25,1-34,7 t/ra (‘Tora’) Ta 16,0-27,9 t/ra (‘Tepuo-
mutbchbka’) [22], a 1miciiss 3aBepllleHHs JIpPyroro
3HAvHO migBuImuiIaca —no 48,5-65,3 r/ra (‘Tora’)
ta 31,8-56,8 1/ra (‘Tepuomiibchka’). Buecenns
A30THUX IOOPUB IIepes MOYATKOM IPYIoro TPH-
PIYHOTO ITMKJY 3aroTiBii Bpo:kawo (Becua 2018
POKY) CIIPHSJIO IIie OLJIBIITOMY 3POCTAHHIO ITHOT0
noka3Huka. Tak, 3a Buropuctanua 100 wkr/ra
amiakoBoi cesritpu (N,,) BUXiq cyxoi 6iomacu mif-
BumnuBes 1o 68,1 1/ra (‘Tora’) Ta 59,3 T/ra (‘Tep-
HOIILIbCBbKA), a 3a 200 kr/ra — mo 74,1 T/ra
(‘Tora’) Ta 64,9 t/ra (‘Tepromiibcbpra’) [23].
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Jocmmkenusa, mpoBemeHi IPOTATOM 2021-
2023 pp., morasaam, IO nJIaHTaun BepoOu
npyTono,z:16H01 1y TpeTboMy UKl BHPOIILY-
BAHHS CYTTE€BO BIIPI3HAINCA 34 COPTOBUMU
0COOJIMBOCTSAMH TA 3aCTOCOBAHUMU eJIeMeHTAa-
MM TEXHOJIOTII: CXeMOI0 Ta I'yCTOTOI CATIHHS
u HOpMaMU BHECEHHs a30THHX ,Z[O6pI/IB 111
YMHHUKHA 1CTOTHO IMO3HAYMJINCSA Ha BCIX PO3-

250,07
200,04

1313 1376 1330

150,0- )
1212 — ">

100,01 928 80,6
59,6

50,01

KinbkicTb naroHis, Tuc. wt./ra

1658 16838 168,0

M 103,55

TVISHYTHUX ITOKA3HUKAX: KIJIBKOCTI ITaroHiB HA
1 ra, iXHI# cepemHiil BHCOTI Ta CepegHbBOMY
JlaMeTpl, a TAKOMK YPOKAMHOCTI €eHepreThd-
HOI 0loMAacH.

Brome 3acrocoBamHmx ejieMeHTIB TEXHOJIOTI
CTBOPEHHS JOCIIIKYBAHNX HACAIKEHD HA K1JIb-
KICTh TPUPIYHUX IIATOHIB Ha 1 ra mpeacraBjIeHo
Ha pHCyHKax 11 2.

1914
1781
15801553
1316 M

1250
108,8 —
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KOHTPONb N N

15 70 KOHTPOJib

= ‘Tora’

12 tuc./ra 12 Tuc./ra 12 Tuc./ra 12 tuc./ra 12 uc./ra 12 tuc./ra 12 tuc./ra 12 tuc./ra 12 tuc./ra

N N

. 70 KOHTPONb N N

35 70

@ ‘TepHoninbcbka'

Puc. 1. KinbkicTb naroHiB nicns TpeTboro TpUpivuHOro UUKIY BUPOLYBaHHA €HEPreTUYHUX NnaHTauiin
Bep6u npyTtonofi6Hoi (2023 p.) 3anexHo BiA rycToTn HacapKeHb, BHECEHHSA a30THUX A06pUB

3a cxemu capinKA 0,75 x 1,50 x 0,75 m (HIP

3a He3HAUYHNM BHUHATKOM, OLJIBIIINA IOYATKO-
BIH I'yCTOTI CamiHHs BIOIIOBiAAJIa OLIBINA KlJIb-
KicTh maroHiB Ha 1 ra. Tak, y HacagKeHHSIX
‘Tora’ B KOHTPOJIL IIPOTATOM TPETHOTO IIMKJIY IX
yTBopmyocs 121,2 Twe. 1mT./ra 3a TyCTOTH
12 tumc. mrr./ra, 133,0 Tuc. mr./ra — 3a 15 THC.
mrr./ra, 125,0 tue. mr./ra — 3a 18 Tme. mrT./ra.
Bonxouac mBa octamHl IOKA3HUKY ITepe0yBaIn y
Meskax TOYHOCTL mociimy. ¥ copty ‘TepHOmIbCh-
Ka’ cepell KOHTPOJILHIX BAPIAHTIB JOCTOBIPHO HAM-
OLTBITlYy KiTbKiCTh maroHiB — 103,5 Twuc. mrr./ra —
ccopMOBaHO 3a T'YCTOTH CaMIHHS 15 THC. 11IT./Ta
(puc. 1).

Buecennsa asorHMxX m00puB, 0COOJIMBO BHKO-
pucTauHsA MeHITol HopMu (35 KT 110901 peYOBH-
HU Ha 1 ra), CIPUSJIO CYTTEBOMY 3POCTAHHIO
KiJIbKOCTI maroHiB Ha 1 ra: Ha 24,7% y copry
‘Tora’ Ta Ha 45,4% B “TepHOmIbCHKOL .

Cxema camlHHSA TAKOK ICTOTHO BILIMHYJIA HA
KiIbKicTh mmarosis Ha 1 ra. Tak, y copry “Tora’ ix
yrBopmocs 121,2—178,1 tuc. 1rr./ra 3a BiacTaHi
MK KyiicaMmu, 1o cramosmia 1,50 m, Ta 63,1—
134,8 Tuc. mr./ra — 3a 2,50 m. YV ‘Tepnormiin-
ChbKOI’ B IIE€PIIOMY BaplaHTI I'yCTOTa BapioBaJja B
mexax 59,6-191,4 Tuc. mit./ra, a B APyromy —
55,8-149,8 tuc. mrr./ra.

3a 01IBIIT0l BiJicTaHI MK KyJIicAMU 3MEHIILY-
eThCs BIICTAHb MIK POCAMHAMH B pagax. Boun
IMOYMHAIOTH CHJIBHIIITE KOHKYPYBATHA MK CO0D0I0
3a CBITJIO, BOJIOTY TA IIOKMBHI PEUYOBHHM, BIJ-
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- 9,17 Tuc. wr./ra)

OyBaeTbCsA IXHE ocaabiieHHs Ta/abo BIIMMpPAaH-
Hia. IluM MOKHA IIOSCHUTH CYTTEBE 3HUMKEHHS
KIJIBKOCTI IArOHIB HA OOWHMUIIIO ILJIOLIL 38 BUKO-
PUCTAHHS MIKPAIb 3ABIIMPIIKA 2,5 M.

Ha BigmiHy Big oTpHMAaHHX y IILOMY IOCJII-
ToKeHH] JaHWX, HAIpHUKIHII apyroi porarri
KLIBKIiCTh marois copty ‘Tora’ Oyna mermo MeH-
III0I0 Ta CTAHOBMJIA Bix 77,0 TwHc. 1IT./Ta ¥ KOHT-
posbHOMY BapiaHTi 10 85,5 THC. IIT./ra 3a BHe-
cemna 200 xr/ra amiakoBoi cemitpu (N, ).
3HAYHO IIOCTYIIAJIHCSA 34 IUM [OKA3HHKOM
1 mamrarii copry ‘TeprHomisbcbra — 89,5—
106,0 tuc. mt./Ta [23].

AmHaJria MoKa3HMUKIB CepeqHb0I BUCOTH IPoIe-
MOHCTPYBAaB, III0 IIPOTATOM TPETHOr0 ITUKJIY BH-
pOIILyBaHHS BOHU OyJIM OLIBIIMMH B POCJIHUH
copTy ‘Tora’, oxpim HJIaHTaLuH 13 TyCTOTOIO ca-
miaHg 18 Tumc. mr./ra (p1/1c 31 4). Ixui cepenui
3HAYEHHs y PISHHUX BaplaHTaxX I'yCTOTH Ta yI00-
penus 3a cxemu camiaHg 0,75 X 1,50 X 0,75 m
cragoBwn 3,1-4,5 m (‘Tora’) Ta 3,2—4,1 m (‘Tep-
HOIILIIBLCHEKA'), a 3a 0,75 X 2,50 X 0,75 m — 3,7—
4,7 m (‘Tora’) Ta 2,6—4,3 m (‘TepHOImILCHKA).

OrpuMmani naHl BKa3yoTh HA HASIBHICTH TiC-
HOI IIPSIMOI 3aJIEIKHOCT1 M13K Y100 peHHAM IIJIaH-
TaIlii 1 cepeJHbOI0 BUCOTOI POCJIMH, TKA 3POC-
Taja 31 30JIbIIeHHSIM HOPMH BHECEHHs amia-
KOBOI CeJIITPH.

MaxkcumanbHy cepemHIO BHCOTY 3a 000X CXeM
CaIIHHS TOCILIMKYBAHI COPTH IPOSEMOHCTPYBA-
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Puc. 2. KinbKicTb naroHiB nicnd TpeTboro TpUpPivHOro LMKY BUPOLLYBAHHA eHepreTUYHMX NIaHTalin
Bep6u npyTonofi6Hoi (2023 p.) 3anexHO Bif rycTOTH HacafKeHb, BHECEHHSA a30THNX A06pUB
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Puc. 3. CepepHa BUCOTa KYLLiB TPETLOrO LLUKNY BUPOLLYBAHHA €HEPreTUYHUX NNaHTaLin
Bep6u npyronoai6Hoi (2021-2023 pp.) 3anexHo Bif iXHbOT NOYATKOBOT FYyCTOTH, BHECEHHSA a30THUX A06pUB
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Puc. 4. CepepHs BMUCOTa KyLLiB TPETOr0 LLUKNY BUPOLLYBAHHA €HepreTMYHUX NNaHTauin
Bep6u npyronoai6Hoi (2021-2023 pp.) 3anexHo Bif iXHbOT NOYATKOBOT FYCTOTU, BHECEHHSA a30THNX A06pUB
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Ta cxemu capinna 0,75 x 2,50 x 0,75 m (HIP, . - 0,17 m)
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PocnuHHuymso

JIU y BaplaHTax 13 TyCTOTOI0 HacaIKeHb 12 Tuc.
mr./ra (MinimaabHa). Tak, y Bepou ‘Tora’ 3a
HOpPMHU BHeceHHd n00puB N, BoHa BapiioBasa B
meskax 4,5-4,7 m, a B ‘TepHominbebkol’ — 4,1—
4,3 M. 31 30LIBIIEHHSM TyCTOTH CATIHHS IO
18 Twc. mr./ra (MakcuMAaJIbHA) CepeqHs BHCOTA
3HMIKyBaJ1acs i cranoBmia 3,9-4,1 my “Tora’ ta
3,1-3,6 m B “TepHOMmMIBLCHKOT .

OTrpuMaHl JaHl BKa3yoTh HA Te, IO 3HAYHO
HUKY1l POCIMHA (POPMYBAJIKCSA IIPOTATOM TpE-
ThOI poTalrii, IK MOPIBHSTH 3 APYTo0, BUCOTA
BIIPOIOB:K SIKOI cTaHOBMJIA Big 6,38 mo 6,98 Mm y

copry ‘Tora’ Ta Bix 5,90 10 6,60 M y ‘TepHOIIIL-
cprol’ BimmoBimuo [23]. Ile mosxHA moscHUTH
MEHIII CIOPHUATIUBHUMHA IIOTOSHHUMN YMOBAMU
OCTAHHIX POKIB.

Haiibiapimnmii cepenHii glaMeTp IaroHis O1us
ocHoBH — 25,80 MM — OyB y pocauu copty ‘Tora’
3a I'yCTOTH HACAIKeHb 15 Tuc. IIT./ra, a Hal-
meHmui — 13,97 mm — B ‘TepHominbepkoil’ 3a
MAKCHMAJIBHOI TYCTOTH Ta CXEMH CAIiHHI
0,75 % 2,50 X 0,75 m (puc. 5). 3aramom copt ‘Tora’
nepeBazkaB ‘TepHOIILCHKY 34 MM IIOKA3HM-
KoM B 11 Bunangkax i3 12.

307 0,75 x 1,50 x 0,75 M 0,75 x 2,50 x 0,75 M
b | 265 258
] 22,3
z 20,8 21,0 521,1 21,1 -
< 20- 178 178 '
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e 14,9
S 454 713,97
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012 tuc./ra [@157Tuc./ra @18 Tnc./ra

Puc. 5. CepepHiit giameTp naroHiB eHepreTUYHUX NAAHTaLin Bepoy NpyTONOAiGHOT TPETbOro LMKIY BUPOLLYBAHHSA
(2021-2023 pp.) 3anexHo Bif iXHbOT NOYATKOBOT ryCTOTH, CXEMM CafiHHA Ta COPTOBUX 0COGNUBOCTEI
(HIP,,, — 1,86 MMm)

3a 30LIBIIeHHS TYCTOTH HACATIKEHDb IPOCTENKY -
BAJIACS TEHIEHIIS 10 3MEHIIIeHHS JiaMeTpa I1aro-
HiB. BomHouac Ha HBOrO CyTTEBO HE BILIMHYJIN 34-
CTOCOBAHI B JIOCJIIIKEHH] HOPMHU aMIAKOBOI CEJIIT-
pH, K1, OMHAK, HOCIPHSIN 3HAYHOMY 3POCTAHHIO
BPOSKAMHOCTI eHepreTHYHOI bloMacu (puc. 61 7).
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BPOKAMHICTD 3a 000X cxeM caaiHHs 3adikcoBa-
HO Ha KOHTPOJIbHUX JTIJISHKAaX, 063 BUKOPUCTAH-
Ha nobpuB — 36,8-48,2 1/ra (‘Tora’) Ta 28,8—
42,1 t/ra (‘TepHominberra’). i mokasuuku 3poc-
TaJu 3a BHeceHHs y rpyHT 100 Kr/ra amiakoBol
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Puc. 6. YpoxaiiHicTb cyxoi peuoBuHM Bep6u npyTonopibHoi nicna TpeTboro TpMpiyHOro LMKNY BUPOLLYBAHHA
(2021-2023 pp.) 3anexHo Bif rycToTH HacapKeHb, BHEC@HHSA a30THMX A06PUB 3a CxeMU CafiHHA
0,75x1,50x0,75m (HIPO,% - 1,47 7/ra)
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Puc. 7. YpoxaiiHicTb cyxoi peuoBuHM Bepbu npyTonoaibHoi nicna TpeTboro TpMpivHOro LUKNY BUPOLLYBAHHA
(2021-2023 pp.) 3anexHO Bip rycTOTH HacaAXeHb, BHECEHHA a30THUX A,O06PUB 3a cxeMy CafiHHA

0,75x2,50x0,75 ™ (HIPOV05

cemtpu (N,) — mo 38,2-50,2 t/ra (‘Tora’) Ta
30,56—-45,3 T/ra (TepHOHlJ'IBCbRa) 301IbIIIeHH S
HOPMHM BIBIUl (N70) CIIPHSAJIO MIIBUIIEHHIO BPO-
skaro cyxol biomacu no 42,6-54,3 t/ra (‘Tora’) Ta
33,6—47,4 t/ra (‘TepHomiabchKa’).

OT:xe, BpOKAMHICTD JOCTIIKYBAHUX COPTIB
YIIPOOBIK TPEThOol poTarrii 3arasom OyJjia CyTTe-
BO HHUJKYOIO, IIOPIBHIOIYHU 3 JPYTOI0, KOJIH IIPO-
IYKTUBHICTh HA KOHTPOJIbHUX JUISHKAX Bapiio-
Baya B Mexax 48,5-65,3 t/ra (‘Tora’) Ta 31,8—
60,5 T/ra (‘TepHominbehKa’), 4 32 BHECEHHS 100-
puB — 68,1-74,1 t/ra (‘Tora’) Ta 59,3—-64,9 T/ra
(‘Tepuorminbepra’) [23]. Bposkaiimicts Giomacu
mpoTsiroM Iepioi porarrii (0e3 BHKOpHUCTAHHS
JI00pHB) 3HAYHO ITOCTYIIAIACS IOKA3HUKAM Tpe-
THOI 1 cTagoBmia 25,1-34,7 t/ra (‘Tora’) Ta 16,0—
27,9 t/ra (‘Tepuoniibebkra’) [22]. Cxomky TeHIeH-
IiI0 OO0 3MEHIIEeHHS BPOMKAMHOCTI YIIPOIOBI
TPeTHhOl POTAIIii, K IOPIBHATH 3 APYTOI0, 3adiK-
CyBaJI ¥ aMepPHKAHCHE]L BUEHI B IIpoIieci 24-pid-
HOro Jocaimkerts: 19 copriB Bepou [19].

BucHoBKHU

1. JlocmimxenHs BposKaHOCTI OloMacy eHep-
TeTUYHUX IIJTAHTAII BepOu TPy TOIIoai0HOI Tpe-
THOTO ITUKJIY BUPOIIyBaHHS MOKA3AJIH, 1110 ¥ Ba-
pilaHTax 0e3 BHeCeHHs JTOOPUB BOHA CTAHOBUJIA
36,8—-48,2 t/ra (“Tora’) Ta 28,8—-42,1 1/ra (‘TepHo-
mutkcbKa’). Ile cyrTeBo MeHIe, HIK Y APyroMy
LIMKJI1, IPOAYKTUBHICTE YIIPOSOBIK AKOI0 BAPiIO-
Baya B Mexax 48,5-65,3 t/ra (‘Tora’) Ta 31,8—
56,8 T/ra (‘TepHominbchEa’), aje OLIbLIIE, IIOPIB-
HIOIOUH 3 MEePITUM, KOJIM ITOKA3HUKU 3aJIeKHO
BIJI I'YCTOTH CAQIHHS TA CXEMHU IOCIiAy OyJIn Ha
piBul 25,1-34,7 t/ra (‘Tora’) Ta 16,0-27,9 T/ra
(‘Teprominberka’).

2. KisibKicTh IaroHiB Ha OIMHMUITIO IIJIOIIL €Hep-
FeTUYHUX ILIAHTAIN BepOr TPeThOro IIUKJIY ic-
TOTHO 3aJIesKaJia BiJl CXeMHU CaIiHHs. 30KpeMa, B
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- 1,34 71/ra)

HAcaIKeHHaXx copTy ‘Tora’ BoHA cTaHOBMIIA
121,2-178,1 Tuc. mr./ra 3a cxemu 0,75 X 1,50 X
0,75 m Ta 63,1-134,8 Tmc. muT./ra 3a
0,75 x 2,50 X 0,75 m. Y Bepou ‘TepHOmiIbCHEA’
Il IIOKA3HUKU 3MIHIOBAJINUCI B Mekax b59,6—
91,4 Tuc. wrr./ra Ta 55,8-149,8 THc. mT./ra Big-
IIOBIIHO, II0 BKA3y€ HAa IOIJILHICTH BHKOPIC-
TaHHs Iepioro BapianTty. KinbkicTh IIaroxis
apocrajia, IK IIOPIBHATH 3 KOHTPOJIEM, 3aBIAKN
BHeCeHHIO mo0puB — Ha 24,7% y ‘Tora’ Tta ma
45,4% B ‘TepHOILILCHKOL . CXQMI/I camlHHA He
MAaJIF CyTTEBOI0 BILJIMBY HA CEPEeIHI0 BHUCOTY IIa-
rouis. Bogmouac ixHI¥ ycepemHeHHH mgiaMeTp
oye mHauoOlbum (25,80 mm) y copry ‘Tora’ 3a
T'yCTOTH HacaI:KkeHb 15 Twc. mIT./ra, a HaliMeH-
M (13,97 mm) — v “TepHOmImIBCHKOL 38 MAKCH-
MAaJIbHOI ~ TyCTOTH T4  CXEeMH  CAIIHHSI
0,75 x 2,50 X 0,75 M. Ypo:afHICTD ¥ KOHTPOJIb-
HUX BaplaHTax craHoBuia 36,8-48,2 t/ra (‘Tora’)
Ta 28,8-42,1 t/ra (‘TepHOHiHLCBRa’) 3a BHeCeH-
Hsa 100 Rr/ra amiaxosoi cemitpu (N,,) BoHa 3poc-
tasa go 38,2-50,2 t/ra (‘Tora’) Ta 30 5—-45,3 T/ra
(TepHOHIJIbCBRa), a 3a Hopmu N — mo 42,6—
54,3 t/ra (‘Tora’) Ta 33,6—47,4 t/ra (‘TepHoIiIb-
coka’). OTie, pocaunu copry ‘Tora’ mepeBaska-
au ‘TepHOIMJIBCHKY SK 3a 010METPUUYHUMU I10-
Ka3HUKAMH, TaK 1 3a IIPOAYKTUBHICTIO O10MacH.
3. OnruMabHIMY eJIeMeHTaMU TeXHOJIOT 11
copty ‘Tora’ mIpoTAroM TPETHOr0 TPHPIYHOrO IIH-
KJIy BUPOIILYBAHHS eHepreTHJHoi Oiomacu Oysiu
TaKl: CXeMa CAMIHHA 3 BIACTAHHIO MK KYJIICAMUA
1,5 M, rycrora CamiHHS KHBIIIB, III0 CTAHOBIJIA
15 Twmc. 1rT./ra, 1 BHECEHHS y IPYHT IIepe[ IIovaT-
xoM 1ukiy 200 kr/ra (N, ) amiaxosoi cemitpu. Le
3abe3medymsio BposKarHICTL HA piBHI 54,3 T/ra.
MaxcumasTbHi ITOKa3HUKY ITPOAYKTUBHOCTI ILIAH-
tariit copry ‘Tepromiabebka’ (49,3 1/ra) 3adikco-
BAHO 32 TUX CAMUX eJIEMEHTIB TeXHOJIOT1i BUPOIITY-
BAHHA, aJie 34 T'YCTOTH CamlHHA 12 Tuc. 1mT./ra.
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Purpose. To establish biometric indicators of the produc-
tivity of energy plantations of basket willow biomass after
the third three-year cultivation cycle on leached chernozems
in the Right-Bank Forest-Steppe, under different planting
schemes and nitrogen fertiliser application rates. Methods.
In the spring of 2015, plantings of the ‘Tora” and ‘Ternopilska’
varieties were established in two rows on the experimental
field of the Institute of Bioenergy Crops and Sugar Beet of
the NAAS (IBCSB). The planting density of cuttings was 12,
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15 or 18 thousand per hectare (ha), with a row-to-row dis-
tance of 0.75 m and a row-to-row distance of 1.50-2.50 m.
Ammonium nitrate (34.5% nitrogen) was applied at rates of
100 or 200 kg per ha in spring, before the start of the second
and third three-year cycles. Fertilisers were not used on part
of the area (control variant). The third growing cycle lasted
from March 2022 to November 2024. The number of shoots,
their average height and diameter, and the yield of three-
year energy biomass were determined. Results. During the
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first three-year growing cycle (2015-2017) without the use
of fertilisers, yields ranged from 25.1 to 34.7 t/ha for “Tora’
and from 16.0 to 27.9 t/ha for ‘Ternopilska’. During the se-
cond cycle, these figures increased to 65.3 t/ha (‘Tora’) and
55.6 t/ha (‘Ternopilska’). Applying 100 or 200 kg/ha of am-
monium nitrate increased yields to 68.1 or 74.1 t/ha (‘Tora")
and 59.3 or 64.9 t/ha (‘Ternopilska’) respectively. Studies
conducted during the third growing cycle revealed a signifi-
cant impact of the planting scheme on the density of ener-
gy plantations. With a row spacing of 1.50 m, the number
of ‘Tora’ shoots was 121.2-178.1 thousand/ha; with a row
spacing of 2.50 m, it was 63.1-134.8 thousand/ha. For the
‘Ternopil” willow, these figures were 59.6-191.4 thousand
shoots/ha and 55.8-149.8 thousand shoots/ha, respec-
tively. The same dependence was observed in terms of yield.
For the ‘Tora’ variety, the yield was 43.1-54.3 t/ha at a row
spacing of 1.50 m, and 36.8-50.8 t/ha at 2.50 m. For the
‘Ternopilska’ variety, the yield was 37.5-49.3 t/ha and 28.8-
39.2 t/ha respectively. The lowest yields were observed for

ISSN 2518-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2025, Vou. 21, No 3

‘Tora’ (36.8-48.2 t/ha) and ‘Ternopilska’ (28.8-42.1t/ha) in
the variant without the use of fertilisers. These increased to
38.2-50.2 t/ha (‘Tora’) and 30.5-45.3 t/ha (‘Ternopilska’)
when 100 kg/ha of ammonium nitrate (N,;) was applied to
the soil. Doubling the rate to N, contributed to an increase
in dry biomass yield to 42.6-54.3 t/ha for ‘Tora” and 33.6-
47.4 t/ha for ‘Ternopilska’. Conclusions. The highest bio-
metric indicators of plants and energy biomass productivity
(54.3 t/ha) during the third three-year cycle were observed
in the ‘Tora’ variety at a distance of 1.5 m between rows, a
planting density of 15,000 cuttings/ha, and the application
of 200 kg/ha of ammonium nitrate (N,,). The maximum pro-
ductivity of “Ternopilska” willow plantations (49.3 t/ha) was
recorded using the same cultivation technology and plan-
ting density of 12,000 cuttings/ha. In general, the analyzed
indicators after the third cycle were lower than those after
the second cycle.

Keywords: bioenergy; plantation; willow; variety; bio-
mass; cultivation technologies; yield.
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Oco6auBocti mopcoreHesy naBaHAU Ta IABaAHAMNHY,
BMPOLLEHUX HA 6@3ropMOHaNbHOMY CepeAoBULLi
B YMOBaX KYNbTypw in vitro

T. B. MepBepesa*, T. A. Hatanbuyk, 0. I. PyaHuk-IBaweHko

Incmumym cadisHuymsa HAAH, syn. Cadosa, 23, m. Kuis, 03027, YkpaiHa,
‘e-mail: medvedevatv@ukr.net

MeTa. BusHauutu GiomeTpuyHi nokasHuku copTiB nasaHgu (Lavandula angustifolia Mill.) Ta nasanauHy (Lavandula x
intermedia Emeric ex Loisel.), BUpoLweHNX B yMOBax KynbTypy in vitro, 3aN1€XHO Bifi TPbOX TUMIB KCMIAHTIB HA XUBUIbHOMY
CepefoBULLi, WO He MiCTUTL perynaTopis pocTty. MeToau. Y po6oTi 3aCTOCOBAHO METOZ KJOHANbHOTO MiKPOPO3MHOMXEHHS i3
BUKOPUCTAHHAM BEPXiBOK MiKPONAroHiB Ta cermeHTiB cTebna 3 0AHUM i aBoma MixBy3namu. Coptv nasaHam (‘Hidcote Blue' Ta
‘Mpis’) it naBanpuHy (‘Platinum Nico’Ta ‘Edelweiss’) kynbTuByBanu Ha 6esropmoHansHomy cepefoBuiLi Mypacire — Ckyra 3a Tem-
nepatypu 23 + 2 °C, 3 potonepiogom 16/8 Ta iHTeHCUBHicTI0 ocBiTNeHHs 3000 nKk. KoedilieHT po3MHOXeHHS, pereHepaLinHui
noTeHLian, KinbKicTb MiXBY3/1iB 1 BUCOTY MiKponaroHiB 064McNI0BaNM Yepes Micslb BUpoLLyBaHHA. MaTeMaTuyHy 06po6Ky oT-
pUMaHUX AaHuX NPOBOAWUIM 33 AOMOMOTO0I0 LUCNePCiiHO-KOPENALiHOTO aHaniy, BUKOPUCTOBYIOYM KOMN'IOTEPHi NMporpamm
ANOVA 1a MS Excel. Pesynbratu. Haitbinblwmii koedilieHT po3mHoXeHHA — 1,3-1,5 naroHa Ha ekcnnaHT ans L. angustifolia Ta
1,9-2,0 pns Lavandula x intermedia — BCTAHOBNEHO B POC/IUH, WO PEreHepyBanu Ha CermMeHTax ctebna 3 ABOMa MiXBY3NAMU.
MakcuManbHy BUCOTY MiKpONaroHiB BifMiYe€HO 33 PO3BWUTKY NaBaHAM i NaBaHAWMHY 3 BEPXiBKOBUX EKCMAHTIB, Y AKUX HA
cepefioBulLi 6e3 LUTOKIHIHIB 36epiranocs anikanbHe gomiHyBaHHsA. Y copTie L. angustifolia ueit nokasHuk 6yB mMaiixe oaHa-
KoBMM i cTaHOBMB 3,1-3,2 cM (TaKa AOBXKMHA 3yMOB/IEH], 30KPEMA, BKOPOUYEHMUMU, NOPiBHIOYM 3 NAaBAHJMHOM, MiXBY31SMK),
Togi Ak y Lavandula x intermedia 3HauHO Bigpi3HABCA Yepe3 reHeTUYHi 0cobaMBOCTI copTy i TUN ekcnnaHTie — 3,5 cM (‘Platinum
Nico’) npotu 10,6 cm (‘Edelweiss’, MakcumManbHe 3HaueHHs). Ha BepXiBKOBUX €KCMIAHTax YTBOPUIOCA HalbiNblue MixBY3NiB.
Y coptiB naBaHAM iCTOTHUX BiAMiHHOCTEl 3@ IXHbOIO KiNbKiCTIO He BUABNEHO — 2,4—2,6 WT., @ OT y NaBaHAMHY pi3HWLA byna
cytTeBoto — 2,6 wr. (‘Platinum Nico’) i 3,8 wr. (‘Edelweiss’). MakcumanbHmit nokasHUK — 4,4 wWt. — 3athikCOBaHO B KyNbTH-
Bapy ‘Edelweiss’ Ha cTe6n0BMX cermeHTax i3 ABOMa MiXBy3nsMu. PereHepauiiiHuii noTeHUian Ha BEPXiBKOBUX eKCniaHTax
AAs BCiX JOCNigxyBaHMX copTiB cTaHoBMB 100%, a HAa OAHOBY3NOBKX i [BOBY3/0BMX — AocAraB BignoeigHo 60 1a 70% y
naeangm ‘Hidcote Blue’ it 80 Ta 90% y naBaHauHy ‘Edelweiss’. BUCHOBKM. [p0AeMOHCTPOBAHO MOXJIMBICTb PO3MHOMXEHHS
AOCNifL)KYBaHUX COPTIB HA XWUBUIbHOMY CepefoBULLi, WO He MiCTUTb perynsTopie pocTy. bioMeTpuyHi NOKa3HMKM 3a Takux
YMOB KyJIbTUBYBAHHSA [ello HUXKYi abo 36iraloTbCs 3 OTPUMaHUMU Ha TOPMOHANbHUX CepefoBULLax. AHani3oBaHi napameTpu
iCTOTHO 3anexanu Bif TNy BUXiAHUX €KCNAAHTIB Ta COPTOBMX 0COBNUBOCTEI NaBaHAM i NaBaHANHY.

Kniouosi cnosa: Lavandula angustifolia Mill.; Lavandula x intermedia Emeric ex Loisel.; ekcnnanmu; in vitro; KyniemusyBaHHs.

JlaBamma — BimoMa JIiKapChbKa, MEIOHOCHA,

Bctyn

Pix Lavandula ponmun Lamiaceae Hasmuye 39
BumaiB. Ceper HUX HaWYAaCTIiIIe PO3MHOKYIOTh Jia-
Bauay Byabkosmcery (L. angustifolia), Taxosx Bioo-
My SIK CIIPaBKHs a00 aHriiicbka yiaBagma. Cra-
HoMm Ha 2025 pik y Jlep:kaBHOMY peecTpl cOpTiB
POCJIVH, IPUIATHUX JJIA HOIINPEHHS B YKpaiHi
[1], 3apeecTpoBato I'SITH 11 COPTIB, a TAKOK TPH —
nasaununay (Lavandula X intermedia Emeric ex
Loisel.), un gascbKo0l TaBaHIH, — CTEPUJIHLHOIO I10-
puna mizk L. angustifolia ta L. latifolia [2].

Tamara Medvedieva
https://orcid.org/0000-0002-1916-7834
Tetiana Natalchuk
https://orcid.org/0000-0003-0570-3488
Olga Rudnyk-Ivashchenko
https://orcid.org/0000-0003-2724-9482

JeKopaTUBHA i apoMaTuyHa pocimaa. Hatiuac-
Timre Ii Ta JaBAHIUH KYJILTHBYIOTH SK IMKepesia
edipHuUX 0J1i#f, mOoTpeda B AKUX IIOCTIHHO 3pOC-
tae. L. angustifolia HafiblIbIIIe TIIHYIOTH 32 TXHIO
BHUCOKY SAKiCTb, a Lavandula X intermedia — 3a
auaunuit ymict [3, 4]. Ax crBepmrye O. Map-
KOBCBbKa 31 ciriBaBTOpamMu [5], OCHOBHUMH BU-
poOHMKAMK JaBaHZOBOI oimi € Bomrapis, An-
riist, Opanis, Ascrpadisa, CIIIA, Karanga, I1is-
neuna Adpura, Tausanis, Itanis ra Ienamis.
Bisnpbunicrs BumiB JlaBaHOW PO3MHOMKYIOTHCS
HACIHHSM. YTIM BOHO II0Tpe0ye J0IAaTKOBUX 34-
XOJIIB [JIS1 BUXOJY 31 CTAHY CIIOKO0, Ma€ MOBLIBHI
TEeMIIM MepMiHAallil, TOMl SK POCIUHU 3HAYHO BlJI-
PISHSIOTHCS 3a IIBHOKICTIO POCTY Ta CKJIAIOM
edipHEX oiit [6, 7]. s 30epekeHHs reHeTrd-
HOI OTHOPIIHOCTL 023K%aHO IIPOBOJIUTH BEI'eTaATHB-
He PO3MHOKeHHs, 0COOJIMBO JIaBAHIUHY, STKUI €

© The Author(s) 2025. Published by Ukrainian Institute for Plant Variety Examination.
@ This is an open access article distributed under the terms of the license CC BY-SA 4.0 (https://creativecommons.org/licenses/by-sa/4.0/), which permits
use, distribution, and reproduction in any medium, provided the original work is properly cited.
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CTEPUJIPHUM TIOPUIOM 1 HE YTBOPIOE HACIHHS
[8]. JTapaHga TaKoK JIETKO pereHepye 3 BereTa-
TABHUX YACTUH — 31e0LIBIIOr0 CTE0JI0BUX KUB-
1B, 10 3a0e3I1eYyI0Th 30epeskeHHs 010JI0ITUHIX
1 TOCTIONAaPChKUX 03HAK COPTIB.

AJTbTepHaATHBOIO MOKe OyTH MIKPOKJIOHAJIbHE
PO3MHOKEHHS, SIKe BIIIrpae KJIYOBY POJIb 3a
MACOBOI'0 BIITBOPEHHSA TA MOJIIIIIEHHS POCJIMH
naBaugu. lla TexmHika mepemdadae KyJIbTHUBY-
BaHHS I PO3BUTOK KJIITHUH, TKAHUH Ta OPTAHIB ¥
KOHTPOJILOBAHKX YMOBAaX HA IITYYHUX KHUBUIIb-
HUX cepemoBuIax. Uepes IMIMPOKe BUKOPUCTAH-
Hea edipuux oiit L. angustifolia Ta Lavandula
X intermedia BUHHKJIA IT0Tpeda B OJepsKaHHI
SIKICHOI'O TE€HEeTHYHO OJHOPIIHOTO CaIHUBHOIO
marepiasy. OCHOBHOIO IIPOOJIEMOIO [JISI HOP-
MAJIBHOTO POCTY Ta PO3BUTKY PEreHepaHTIB €
BH3HAYEHHS BUXITHUX eKCILUIAHTIB Ta KUBUIIb-
HOTo cepenoBuIna. Moro ckias 3yMOBIIIOE IITBH/-
KICTb POCTY TKAHMH, IXHIO MOPQOJIOrio Ta iTo-
XiMII0, & TOMY € HAWBAKJIUBINIUM y IIPOIIEC]
MIKPOKJIOHYBAHHS JIABAHIW U JIaBaHIuHY [9].
OnTuManbHuUM OJIS1 IXHBOTO KYyJIBTHBYBAHHI,
3TIJHO 3 JITePaTYPHUMU JAHHMU, € KHBIJIbLHE
cepemosuire Mypacire — Cryra (MC) 3 mogaBaH-
Ham 0,5-1,0 mr/n 6emsunaminomnypuny (BAII)
[10, 11]. HasBui poboTH 3 MIKPOKJIOHYBAHHS
Lavandula X intermedia y crmocid mpsiMoro 4m
HeIIpsaMoro opraHoresesy [12, 13].

[Ipomidepalriss MIKPOIIATOHIB JIABAHIH 301JIh-
MIyeTbCST B 1HIAJBHIN CYyOKYyJIBTYpl, aje CIIo-
BLIBHIOETLCS, SKIIO BHPOIIYBAHHS TpHBaJe,
0CO0JIMBO HA YKHUBUJILHUX CEPEIOBHUINAX 13 ITUTO-
kimigamvu [14]. 3a TakUX yMOB CIIOCTEPIraioTh
TEeHIEHIIIo J0 BITpUdikaliii [6], 10 cupuynHse
HEe3BOPOTHI (pi310JIOrIYHI 3MIHHM Ta BILJIMBAE HA
ePeKTUBHICTL PO3MHOMKEHHSI.

[HuTokiHIHM MOKYTHh HETATUBHO IT03HAYATH-
¢ Ha AKOCT1 Ta KLIBKOCTL OTPUMAHHUX percHe-
panTiB. Tak, JIIIIl Pe3yJIbTATH B JOCIIIIMKEHH]
[15] omep:xaHo 3a poaMHOKeHHA samcy ‘Dente’
ta ‘Pona’ in vitro Ha 6e3ropMoHaJILHOMY CepeIo-
Buiml MC (ax IOpIBHATH 3 ONTHMI30BAHKM).
HatowmicTe momaBaHHS [0 HBOTO PI3HHUX KOH-
menTpamii BAII mxommrIo pocTy BKazauux cop-
TiB [15]. 3a BHPOIILY BAHHS RapTonm copTy
‘Cardinal’ CHOCTeplI‘aJII/I pereHepauuo IaroHiB
SIK 3 IXHIX BEPXIBOK, TAK 1 3 By3JIOBUX €KCILIIAH-
TiB. MakcuMasIbHy KIJIbKICTH IATOHIB HA KYJIb-
Typy (17), a TaKO¥K HAKUOLIBIIY CEPEIHIO JOBKI-
Hy (5 cm) 3adikcoano uHa cepemosuimi MC 6es
peryisaTopis pocry [16].

[Ipssvuit oprasHoreHes 3 eKCILIAHTIB, IO MiC-
TATH BiKe HAABHI MepucTeMH (30KpeMa 3 BepXi-
BOK IIAUOHIB 1 BIAPI3KIB cTe0ja 3 IIA3yIIHAMU
OpyHBbKAMM) MIHIMI3ye PHU3UKH T'€HEeTHYHNX
3MIH TPOTANOM TPHBAJIOTO PO3MHOMKEHHS In
vitro, 3abesmeuye reHeTUIHY OJHOPIIHICTE KJIO-
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HOBAHUX POCJIMH 1 CTAHIAPTHUM CKJIa] e(plpHUX
ot [17]. BinbricTh HAYKOBMX IIPAIlb 3 MIKPO-
KJIOHYBAHHSA JIABAHOU M JIABAHINHY OIIMCYIOThH
TOPMOHAJIBHY PEryJIAlliio MopdoreHe3y airi-
KaJILHUX MEPHUCTEM i1 UILro Ta CBIIYATh IIPO BU-
IIOBY ¥ COPTOBY CHEIM(IYHICTE MOP(OreHeTny-
HUX PeakKIni i30Jb0BaHuX MepucreM L. angus-
tifolia [18]. Orsxe, il MIKPOPO3MHOMKEHHS HE
BIIOYBAETHCSA 34 YHIBEPCAJIBHHM IIPOTOKOJIOM,
TOMY OIITHMI3alllsd IIOTPiOHA He JIMIIe IS KO-
HOT'O COPTY, ajie M [JIsI KOMKHOTO KYJIbTHBAPY
oxpemo [10].

3rigHo 3 JIiTepaTypPHUMU JAHUMH, IPHYHOK
3MIH CIAJKOBOTO MaTepiasly (MeTUJIyBaHHS
JHEK, xpomocoMHUX 11epebynoB, TOUKOBUX MY-
TaIli 1 HAKOIMYCHHA COMATHYHHX) € CUJILHUMI
cTpec, AKOr0 POCJIMHU 3a3HAKTH 34 KYJIHTHUBY-
BAaHHS HA INTYyYHMX *KUBUJIPHUX CEPEIOBUIIAX
[19]. Ixmiit CKJIaL, KOHIIEHTPAIA PeryJaTopiB
POCTy 1 TPHUBAJIICTH BUPOILYBAHHS MOMKYTb 3y-
MOBUTH COMaKJIOHAJIBHI Bapiarii [20]. Tomy mis
30epeskeHHsa TeHeTHYHOl CTa0lJIbHOCTI COPTIB
JABAHON W JIABAHIWHY 34 JOBrOYACHOIO KYJIb-
TUBYBaHHS B yMOBax in vitro B HaII# poOOTI
Oy JI0 IOCITIIKEHO IapaMeTpH POCTy i PO3BUTKY
Ha KHUBIJIBHOMY CEPEIOBHIII 0e3 peryJsisaTopis
pocry.

Mema docnioscery — BU3HAUUTH O10METPUYHL
MOKA3HUKM COPTIB JIABAHIN TA JIABAHIWHY, BU-
POIIEHMX B YMOBaX KyJIBTYPH i Vilro, 3aJIe:HO
BIJ TPBOX THUIIIB eKCILJIAHTIB (BerIBOR MIEpOIIa-
TOHIB, CTEOJIOBMX €KCILJIAHTIB 3 OQHUM Ta JBOMA
MIKBY3JISIMH) HA KHBIJILHOMY CEPEIOBHIII, IO
HEe MICTUTB PEryJIsSTOP1B POCTY.

Marepianu Ta MeTOAMKA ROCNIAKEHD

JlocmimxeHHA IPOBOAMIIN Y BIIILIIL BIpyCOJIO-
Iii, 03T0POBJIEHHS TA PO3MHOKEHHS ILJI0IOBHUX 1
ATITHUX KyJapTyp IHCeTHTYTY camiBHuirBa Ha-
ITIOHAJIFHOI akageMii arpapHuX HAyK YKpaiHu
(IC HAAH). MarepiasoMm cIyTryBajgu POCTUHU
nasaumy By3broancTol (L. angustifolia) ‘Hidcote
Blue’ ta ‘Mpisa’ # maBaumuny (Lavandula X
intermedia) ‘Platinum Nico’ ta ‘Edelweiss’.

‘Mpist’ — cepeIHbOCTUTJINH, TIOCYX0- Ta 3UMO-
cTitikuii copt 1aBaugu, orpumanuii B [C HAAH.
Asropu—O0. 1. Pynauk-Isamenrora P. I. Kpemen-
9yK. ypOHC&fIHiCTb CyLIBITH cTaHOBUTEL 7,0 T/ra,
BMicT edipHOi ol — mo 2,5% Bix cnp01 MacH.
Mae BuCOKHMiIT piBeHb JEKOPATUBHOCTI 3a hop-
Moro Kymia [21].

Jlast  iHIIMIIOBAaHHA ACENTUYHOI KYJIbTYPH
dbparmenTu credes poamipom 1,0-1,5 cm i3 poc-
JIVH, K1 BUPOIILYBAJIM B TOPIIHUKAX Y KOHTPO-
JIbOBAHUX yMOBAX, IPOMUBAJIH ITiJ] IIPOTOYHOIO
BOJIOIO I 00POOJISIJIM POSUMHOM TIIOXJIOPUTY HAT-
piro y posBenmenHi 1:5 mporsarom 20 xs. [ToTim ma
1 xB 3aHypooBagu y po3unH 70%-ro coupTy, Ipo-
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MUBAJIHA CTEePUJIBHOK JUCTHUIIHOBAHOIO BOIOI0 Ta
crepuiaidyBanu 0,1%-m xmopumgom pryti. Ilicoas
TPUPA30BOTO0 MPOMHUBAHHS CTEPUJILHOKI BOIOI0
eKCIIAHTH BUCAIKYBAJIN Ha JKUBUJIbHE cepeo-
pumie Mypacire — Ckyra [22] 3 momaBaHHSIM
0,5 mr/n BAII ta 0,1 Mr/i 1HI0/11IMACIAHOI KIC-
goru (IMK) # BupomyBamu 3a TeMIIepaTypu
23 £+ 2 °C 3 dorormepiogom 16/8 Ta iHTEeHCUBHIC-
10 ocBiTsIeHHS 3000 JIK.

OnepsxaBIy HEOOXITHY KIJITBKICTh POCJIVH JIa-
BAaH/M I JIaBaHIUHY, aHAJI3yBaJIU 3aJIKHICTE
ixHIX 010METPUYHUX MMOKA3SHUKIB Bl TUIY €KC-
ILJIAHTIB 3a KyJIbTABYBaHHS Ha cepenosuriti MC,
10 He MICTUTB PeryJIATopiB pocty. Jlist xoxHo-
ro 3 BaplaHTIB JOCIIIMKEHHs BUKOPUCTOBYBAJIN
mo 10 eKCIUIaHTIB, SIK1 BUPOIIyBaJIK Ha 0e3rop-
MOHAJILHOMY CepPedOBHII (IIOBTOPHICTH TPHUPA-
30Ba). Y mepIimoMmy Iie 0yJIu BepXiBKH MIKpPOIIaro-
HIB, Y APYTOMY — CT€0JIOB1 €KCILJTAHTH 3 OJTHUM,
a B TPETHOMY — 3 IBOMA MIKBY3JISIMHU.

Vi criocTepeskeH s Ta 00JIIKY BUKOHYBAJIH, T10-
CJIyTOBYIOYMCH 3araIbHOIPUUHATAMU METOIAMU,
BCTAHOBJIIOBAJIA OIOMETPUYHI ITOKA3HUKUA POCTY
Ta PO3BUTKY 3aJI€IKHO Bl BAP1aHTIB — KOeIITIEHT
PO3MHOKEHHS, 1[0 BU3HAYAIOTh SIK BIIHOIIIEHHST
ITOBHOI KI1JTBKOCT1 HOBOYTBOPEHHUX IIATOHIB JI0 3a-
raJIbHOI YHCEJIbHOCT] BUCAKEHUX I KyJILTUBY -
BaHHsI, KUIHKICTh HOBOYTBOPEHUX MIKBY3JIiB, pe-
FeHepAaIlMHII IIOTEHINAJ 1 BUCOTY MIKPOIIATOHIB.

MaremaTuuny 0OpOOKYy OTPUMAHHX JTaHUX
IIPOBOAUJIA 34 JIOIIOMOTOI0 JTHCIIePCIHHO-KOope-
JIAIIHHOTO aHaJIidy, BUKOPHUCTOBYIOYN KOMIT f0-
tepui mporpamu ANOVA ta MS Excel.

Pe3ynbTratn pocnigKeHHs

3a pesyiabTaTaMy IIPOBEIEHHUX IOCJLIMKEHD
BUSIBJIEHO 3aJIEKHICTh TOKA3HUKIB pocry Ta
PO3BUTKY JIABAH[M ¥ JIABAHAUHY K BLJ BUXIJ-
HUX THUIINB EKCILIAHTIB, TaK 1 Bl T€HETHYHUX
ocobsmBocTelt copty (Tadst. 1).

Tabauus 1

Bnnue TNy BUXiKHOr0 €KCNJIaHTa HAa MOKa3HWKMW POCTY i PO3BUTKY POCIUH
naBaHAM i NaBaHAMHY B KYNbTYpi in vitro

BiomeTpuuHi NoKasHMKM EkcnnaHt Nlasanpa Nlasanany
P ‘Hidcote Blue’ | ‘Mpis’ ‘Edelweiss’ |‘Platinum Nico’
s BepxiBka naroHa | 1,0+0,00 |1,0+0,00| 1,4+0,26 1,2+0,13
Koediuient 1 MixBY3NA 11+015 |1,2+013| 15+018 | 14+013
PO3MHOMEHHA, WT. | 5 wixBy3ns 1,3+0,21 |15+0,17| 1,9+0,33 | 2,0+0,00
Sl ; ; BepxiBka naroHa | 2,6+0,39 [24+022] 38+0,31 2,6 +£0,33
KinbKictb MIKBYSMB | 3" oo ns 24+031 |13+015 394073 | 264024
Ha MIKponaroHax, WT. | 5 vixpy3ns 1,8+040 |1,7+0,15| 44+0,96 | 2,2+0,26
BepxiBka naroHa | 3,2+0,44 [3,1+0,30] 10,6 +0,67 35+0,33
Bucota pocnuH, cm 1 mixBy3ns 25+020 |13+0,15| 84+0,70 31+0,13
2 MiXBY35 21+039 |19+031| 86+0,75 2,1+£0,25
A BepxiBKa naroHa 100 100 100 100
Perenepauiittui 1 MixBYy3NA 60 100 80 100
notewuian, % 2 MixBy3A 70 100 90 100

MaxkcumabHMM, X0Ua M HEBUCOKMUH, KoediIli-
€HT po3MHO:KeHHsa — 1,3—1,5 maroHa Ha eKc-
mwraeT i L. angustifolia ta 1,9-2,0 mus
Lavandula X intermedia — crocrepiramau B poc-
JIUH, 110 pereHepyBajIy Ha cerMeHTax credJia i3
OBOMA MIKBY3JIAMH. BigMIiHHOCTI MIK COpTaMU
3a IIUM IIOKA3HHUKOM MOSKHA MOSICHUTH IXHIMU
PeHeTHYHNMH ocoOsmBocTsaAMU. JlaBauma By3b-
KOJIMCTA MaJia HU3BKUN KOe(IIieHT pPO3MHO-
skeHHA — 3,06 — HaBITh SAKIIO 11 BUPOIILyBAJIN Ha
cepenosui 3 nogasauaaM BAII [6]. Taxosx Bra-
3aHA KyJIbLTypa, IIOPIBHIOYN 3 JIABAHIMEOM,
XapaKTepU3yBaAJIacs BKOPOUCHMMH MIMKBY3JIS-
M, III0 IIO3HAYMJIOCS HA BHCOTI PereHepOBaAHMX
MIKPOIIAroHIB. ¥ I[LOMY MOCIIIMKEHH] BOHA II0-
carana 3,1-3,2 cm. Juist immmx coptiB L. angus-
tifolia [10] HA#OIIBIN 1i 3HAYEHHS CTAHOBUJIU
2,8 cm (‘Krajova’) ta 3,8 cm (‘Budrovka’) 1 Oyim
3acbiRCOBaHi Ha cepemosuiiii MC 6e3 PeryJisiTo-
plB pocty. MaxkcuManbHy BHCOTY MIKPOIIATOHIB
BIIMIYEHO 32 PO3BUTKY JIABAHIN 1 JIABAHIUHY 3
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BEPXIBKOBUX €KCILJIAHTIB, Y SKUX HA CePeIOBHIIII
0e3 IIUTOKIHIHIB 36epiranocx AIlKAJIbLHE JIOMIHY-
BauHsA. B 000x coptis L. angustzfolza e moKas-
HUK OyB MaiikKe OQHAKOBMM 1 CTAHOBHB 3,1—
3,2 cm, Tomi stk y Lavandula X intermedia sHau-
HO BIIPI3HSABCS Yepe3 B3ae€MO3B 30K I'€HEeTHY-
HUX 0COOJIMBOCTEI COPTY Ta TUIY €KCILJIAHTIB —
3,5 ecm (‘Platinum Nico’) mporm 10,6 cm
(‘Edelweiss’). 111 maHi He cymepedaThb omep:xa-
HUM y IIy0sikairii [12], aBropu Kol TAKOK CTBEp-
IPKYIOTh, 10 HAMBUII MIKPOIATOHN (DOPMYIOTE-
cd Ha BeriBROBI/IX eKCILTTAHTAX. Y TOMy CaMoMy
BaplaHTl IOCJIIITY YTBOPHJIIOCS HAMOLIbINE MIMK-
By3.711B Jlo Toro &, Ak 1 B IOIepeSHbOMY BHNA-
Ky, ICTOTHHMX BIAMIHHOCTEM MisK COPTAMU JIABAH-
OU 32 IXHBOK KIJIBKICTIO He BUABJIEHO — 2,4—
2,6 1IT., 4 OT y JIAaBAHIUHY PI3HUILST OyJIa CyTTe-
BOIO 2,6 mr. (‘Platinum Nico) 1 3,8 mrr.
(‘Edelweiss’). MakcuMaabHHUN TOKA3SHUK
4.4 mt. — BigMiveHo B ‘Edelweiss’ Ha cTrebmoBux
CerMeHTax 13 JBOMA MIKBY3JIIMU (PHCYHOK).

ISSN 2518-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2025, T. 21, N¢ 3



Plant production

@

WAFLANT :.“1 |

BAPLAMY §

| EAPLANT |

MR |

A

BAPLANT 3 I

:r'

Puc. Po3BUTOK POC/IMH NaBaHAM Ta NaBaHAMHY 3 Pi3HUX eKCMIAHTIB Ha cepeaoBuLLi 6e3 perynatopie pocTy:
A —‘Platinum Nico’, b - ‘Hidcote Blue’, B — ‘Edelweiss’, I - ‘Mpis’.
B 1 — BepxiBKa naroHa; B 2 — cTe610BUI CETMEHT 3 OAHUM MiXBY3NAM; B 3 — cTeGnoBUit cerMeHT i3 BOMa MiXBY31AMM

Pereneparmitinuit morenmian Ha piBal 100%
CIIOCTEPITATIA B YCIX COPTIB, SIKI PO3BUBAJIUCS 3
BEPXIBKOBUX EKCIIAHTIB, a TAKOXK y JETKUX —
‘Mpist’ Ta ‘Platinum Nico’, 1110 peresnepysasu Ha
cerMeHTax cTedJia 3 OJHUM Ta JBOMA MLKBY3JIs-
mu. Pocimmum nmasaumu ‘Hidcote Blue' mocsrmnm
mokas3uuka 60% Ha OJHOBY3JIOBUX €KCILIAHTAX 1
70% — Ha TBOBY3JIOBUX; 3HAUEHHS IJI JIAaBAHIIU-
uy ‘Edelweiss’ nopisatoBasiu 80 Ta 90% BiamoBi-
Ho. Omep:kaHi pe3yIbTaTH He cyllepedaTh JaHUM
IHIIMX JOCIIIMKEHD, Y SKUX PereHepaIiiHmi I10-
TEeHINaJI JIABAHOU BY3bKOJIMCTOI ‘Silver’ craHo-
BUB 66,9% Ha cTebs0BUX cermenTax [12].

3a pesysbTaTaMu KOPEJIAIIHOIO aHATI3y BU-
COKHI 3B’I30K KoeiIlleHTa POSMHOKEHHS 3 K1JThb-
KicTio MiskBy3iB (r = 0,862) Ta BHCOTOIO POCJIHH,
pereHepoBaHUX 31 CTEOJIOBUX EKCILIAHTIB 3 OX-
HUM MUKBY3/aM (r = 0,784), BUSIBJIEHO B JIaBaH-
nuay ‘Platinum Nico’; 3 KiTbKicTIO MIKBY3JIIB ¥
POCJIVH, 1110 PO3BUBAJIUCS HA CTE0JIOBUX €KCILIAH-
Tax 3 oguuM MixBY3JaM (r = 0,710), Ta 3 BCOTOIO
pociud (r = 0,915), pereHepoBaHUX HA JIBOBY3JIO-
BUX eKCILIaHTax, — y jgaBauau ‘Hidcote Blue’; i3
KUTBKICTIO MIKBY3JIIB Y POCJIMH, OE€PKAHUX SIK 3
eKCILUIAHTIB 3 OmHMM MixkByamaMm (r = 0,887
1 0,764), Tax 1 3 gBoma (r = 0,982 1 0,655), —
y aBaunuHy ‘Edelweiss’ Ta maBanou ‘Mpis'.

BucHoBKHU

[Torazaro edpeKTHBHICTH POSMHOKEHHS OKpe-
MUX COPTIB JIAaBAHIU ¥ JIABAHIUHY Ha KUBUJIb-
HOMY CEpeJIOBHIII, 1110 He MICTUTH PEryJIsiTOPiB
pocty. HaiBuri mikponaronu (3,1-3,2 cm y J1a-
Baggu Ta 3,5-10,6 cM y JIaBaHIWHY), MAaKCH-
MAaJbHY KLIBKICTb MIsKBY3JIiB (2,4 11IT. y JIaBaH-
i ‘Mpist’ Ta mo 2,6 mrt. y taBaggu ‘Hidcote Blue’
# nasauguny ‘Platinum Nico’) Ta 100%-i1 pere-
HepaIiHuH ITOTeHITia) BiIMIYeHO Ha BePXiBKO-
BUX ekcILIaHTax. Haiolrbimit koediieHT pos-
MHOKEHHSI BCTAHOBJIEHO B POCJIMH, 1[0 pereHe-
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pyBaJIu HA cerMeHTax crebiia 13 IBOMAa MIKBY3-
aavu — 1,3-1,5 gna nmasaggu ta 1,9-2,0 mia
JaBaHIWHY. BHUABIEHO BHCOKI KOPEJIAININHI
3B’SI3KM MIK POCTOBUMU IIapamMeTpaMu, TUIIA-
MU eKCIIJIAHTIB Ta COPTOBUMHU OCOOJIUBOCTSIMU
L. angustifolia Ta Lavandula X intermedia.
OmpairboBary B poOOTI METOIHMKY 3aIIPOIIOHOBA-
HO JJIST MIHIMI3yBaHHS PHU3UKIB T€HETUYHUX
3MIH IIPOTATOM TPUBAJIOT0 BUPOIILYBAHHS JT0CJIi-
JSKEeHUX COPTIB y KYJIBTYPI in Vitro.
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Purpose. To determine the biometric parameters of lav-
ender (Lavandula angustifolia Mill.) and lavandin (Lavan-
dula x intermedia Emeric ex Loisel.) varieties grown in vitro
using three types of explant on a nutrient medium without
growth requlators. Methods. The study employed clonal mi-
cropropagation using micro-shoot tips and stem segments
containing one or two internodes. Lavender (‘Hidcote Blue’
and ‘Mriia’) and lavandin (‘Platinum Nico” and ‘Edelweiss’)
varieties were cultivated on a hormone-free Murashige-
Skoog medium at a temperature of 23 + 2 °C, with a pho-
toperiod of 16/8 hours and a light intensity of 3000 Lux.
After one month of cultivation, the propagation coefficient,
regeneration potential, number of internodes and height
of micro-shoots were calculated. Dispersion-correlation
analysis was performed on the obtained data using the com-
puter programs ANOVA and MS Excel. Results. The highest
reproduction coefficient was found in plants regenerated
on stem segments with two internodes: 1.3-1.5 shoots per
explant for L. angustifolia and 1.9-2.0 for Lavandula x inter-
media. The maximum height of micro-shoots was observed
in lavender and lavandin development from apical explants
in a medium without cytokinins, in which apical dominance
was maintained. For L. angustifolia varieties, this indicator
was similar at 3.1-3.2 cm (due in part to shorter internodes
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compared to lavandin). However, for Lavandula x interme-
dia, it varied significantly due to genetic characteristics and
explant type: 3.5 cm for ‘Platinum Nico’ versus 10.6 cm for
‘Edelweiss’ (the maximum value). The largest number of in-
ternodes formed on the apical explants. There were no sig-
nificant differences in the number of internodes found in
lavender varieties, ranging from 2.4 to 2.6 pieces. However,
in lavandin, the difference was significant, ranging from 2.6
pieces in the ‘Platinum Nico’ cultivar to 3.8 pieces in the
‘Edelweiss’ cultivar. The maximum value of 4.4 was recorded
in the ‘Edelweiss’ cultivar on stem segments with two in-
ternodes. The regeneration potential of apical explants was
100% for all varieties studied, compared to 60% and 70%
for single- and double-node explants, respectively, in laven-
der ‘Hidcote Blue’, and 80% and 90% in lavandin ‘Edelweiss’.
Conclusions. The possibility of propagating the studied varie-
ties on a nutrient medium that does not contain growth requ-
lators was demonstrated. Biometric indicators under these
cultivation conditions are slightly lower or the same as those
obtained on hormonal media. The analysed parameters were
found to depend significantly on the type of initial explants
and the varietal characteristics of lavender and lavandin.

Keywords: Lavandula angustifolia Mill.; Lavandula x inter-
media Emeric ex Loisel.; explants; in vitro; cultivation.
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Oco6nuBocTi hopMyBaHHA NOKA3HUKIB BMiCTy
0iNKa Ta KNeMKOBUHU NWeHULi M AKOT 03MMOi
3aJIe}KHO Bij nonepeaHUKa

I. B. NpaepsiBa'*, H. B. Bacunenko?, T. M. Wapuuna?, T. B. leByeHKo?

!MupoHiscbkuti iHcmumym nweruyi imexHi B. M. Pemecna HAAH, syn. LlenmpansHa, 68, c. LlenmpansHe, 06yxiscbkuli p-H,
Kuiscbka 06.1., 08853, Ykpaina, *e-mail: irinapravdziva@gmail.com
2HayioHansHa akademis a2papHux Hayk Yxpainu, syn. Muxaina OmensHosuya-llasnenka, 9, m. Kuis, 01010, YkpaiHa

Merta. BusiBuTU 0cO6AMBOCTI hopMyBaHHs BMiCTy 6iNKa Ta KNeiKOBUHM B COPTIB i ceNeKLiNHUX NiHii nweHnui M'aKoi 03umoi
3a1€XHO Bifi pi3HUX NonepeAHUKiB B yMOBAX LeHTpanbHOT YyacTuHu Jlicocteny YkpaiHu. Buginutu reHotunu 3 nigBuiieHUMu
noKasHWUKaMu AKocTi 3epHa. MeToau. [locnimxysanu BNAuB n'ATU NonepeaHUKiB [COY, COHAWHMKY, KYKYPYA3K, ripunli, cupe-
panbHoro napy (ripunui)] Ha dopmysaHHs BmicTy 6inka (PC) Ta kneitkosunu (WGC) B 6opolwHi 18 reHOTUNIB NWeHULi M'KOT
03uMmoi BnpogoBsx 2021/22-2023/24 pp. BukopuctoByBanu nonboBi, 1abopatopHi Ta cTaTucTUyHi metogu. Pesynbraru. Y ce-
peAHbOMY 33 POKaMW Ta reHOTUNAMM NiLeHULi 03MMOoT BUABNEHO focToBipHO BuULi 3HauyeHHs PC (12,5%) i WGC (27,6%) nicns
cupepansHoro napy. OpHak y copty ‘MIN Josipa’ ictoTHo 6inbwuii ymict 6inka (13,1%) BigmiveHo nicns coi, a B cenekuinHmx
ninii MlioTecuerc 37548 (13,6%), JlloTecueHc 60302 (12,7%) Ta JlioTecueHc 60400 (12,8%) — nicns Kykypyasu. [JoctoBipHo
BULWMIA YMICT KNEMKOBMHM 33 TAKOFO NOMEpefHUKa, AK KYKYPYA3a, OTPUMAHO B cenekuinHoi ninii JllotecueHc 37548 (29,8%),
AKWO nonepegHuKkom Gyna ripunus — y JliotecueHc 60302 (29,1%). HaiimeHWwi 3HaYeHHA [OCNiAKYBaHUX NOKA3HUKIB AKOCTI
(PC = 9,7-12,3%, WGC = 13,0-25,8%) BNpoAOBK TPbOX POKiB (hikcyBanu nicns COHAWHMKY i nuwe B JlioTecueHc 37548 i
Jiotecuerc 60302 — nicns coi. BussneHo nomipHy BapiabenbHictb (6 < CV < 10%) BmicTy 6inka Ta 3HauHy (11 < CV < 20%) —
KNeiKOBUHM ans GinblocTi copTiB i cenekuiHmMx NiHii nweHuui M'aKoi 03MMOT 3ai€XHO Bif nonepefHuKa. YCTaHOBNEHO
BM3HAYaNbHY PoJib YMOB POKY Yy (hOpMyBaHHi BMicTy 6inka Ta kneiikoBuHu — 48,3 Ta 41,2% BiANOBiAHO; YacTKa BNAWUBY MO-
nepegHuka 6yna Ha pisHi 9,9 i 17,2%, reHotuny — 4,8 i 5,4% BianoBiAHO. Mix LOCNiAXyBaHUMW NOKA3HUKAMU AKOCTi BU3-
HaYeHOo AOCTOBiIPHO cUibHY (r = 0,83) NpsAMy 3aNexHicTb. BuokpemneHo cenekuiitHi niHii 3 MakcumanbHUM ymicTom Ginka —
Eputpocnepmym 60724, Eputpocnepmym 60793, Eputpocnepmym 60667, JliotecueHc 60293, JlioTecueHc 60734 Ta JliotecueHc
37548, a TakoX KneiikoBuHU — JlioTecueHc 60302. BUCHOBKU. BuaineHi reHoTMNM MOXYTb OYTU BUKOPUCTAHI B cenekLiitHoMy
npoueci fK mKepena AN NifBMWEHHA OKPEMUX MOKA3HMKIB AKOCTi 3epHa. 3 METOK OTpUMaHHA Ginbloro BMicTy Ginka Ta
KneiikoBuHM copT ‘MIMN [osipa’ BapTo BMCiBaTW MicNs TaKOro nonepefHuKa, K COs, cenekuiiHi ninii JlioTecueHc 37548,
JloTecueHc 60302 Ta Jliotecuerc 60400 — nicns KyKYpyLA3#, iHWi reHOTUNU NWeHULi 03MMOT — MicNs cMaepanbHOro napy.

Knrouosi cnosa: Triticum aestivum L.; copmu; cenekyilini niHii; ymosu poky; koegiyienm sapiayii; ANOVA.

T000BOI HOPMU CIIOKMBAHHSA OLJIKAa Ta KaJIOpii

Bctyn

[Mmenuts (Triticum aestivum 1) e Hapaai Hal-
MIOIITUPEHIIITOI ClIBCHKOTOCIIONAPCHKOI0 KYJIb-
Typoto cBity. Ilgomii 1mig Hew CTAHOBJIATH
241,58 MJuTH Ta Ta TIOCTYNIAIOTHCS JIUIIE KYKYPY-
131 [1, 2]. B Vkpaini mmociBu OIeHUIT 3aiiMaioTh
JIEBOBY YaCTKY — Ipu0JIm3Ho 25% BiJ yCiX OpHUX
3emesb (6819,0 Tuc. ra) [3]. s monan 35% Ha-
cesieHHd I1aHeTn 1. aestivum € OCHOBHOIO I3ero,
mo 3abesmmeuye Bl omHiel II'ATOI 0 IIOJOBUHU
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https://orcid.org/0009-0002-1690-7566
Tamara Shevchenko
https://orcid.org/0000-0001-9488-0325

[4]. 3riguo 31 craTtucTruanMu gaaumu IIpomo-
BOJIBYOI Ta CLIBCHKOrOCIIONAPCHKOI OpPraHisairii
OOH (the Food and Agriculture Organization of
the United Nations), HuHI y CBIT1 IPOKUBAE TIO-
Hazx 8 mupx ocib. o kimmag 2100 p. ouikyeThbes
e OiJbIlle 3POCTAHHSA KIJIBKOCTI JIIOIel, sKa
oyme cranoButu Maiske 11 mutps [5]. Tomy Heo0-
XITHUM € IIJIBHUINEHHSA 00CArIB BHUPOOHUIITBA
XapPYOBUX MPOAYKTIB, ITIepeIyciM 3epHa MIeHU-
I, II0 XapaKTePU3YEThCS 3HAYHOI MHMOKIBHOIO
muHicTo [6]. 3pocTaHHs BaJI0BOro 300py BHCOKO-
SIKICHOI'O 3€pHA — OJHE 3 BAMKJIMBHUX 3aBIAHD
CLIIbCHKOTOCIIONAPCHKOL HAYKH.

Cepen 0araThox IIOKA3HHKIB, SKI BH3HAYA-
0Th XapyoBY IIHHICTH 3epHa 1. aestivum, on-
HUMU 3 HAUBAKJIUBIIINX € BMICT KJICHKOBUHA
ta Olika [7]. KibKicTh oCTAHHBOTO Bapiioe B
Mexkax 7—22%, mpore 3ae01JIBIIOr0 CTAHOBUTD
10-15% [8]. BaseskHO BiJ MOBEIIHKU y PI3HUX

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

po3uMHAaX OLJIKHM IIIIEHHUINl YMOBHO IOMLJISIOTH
HA YOTUPHU IpyIu. A caMe: JIETKOPO3IUYNHHI aJThb-
oyminu # robysmiau (15—-20% Big 3araJbHOTO
BMicCTy O1JIKA), 110 MICTATHCS IIEePEeBaKHO B 3a-
POOKY I aJIeipOHOBOMY IIIapil, a TAKOMK KJIEHKO-
BUHHI, UM 3allacHl, IVIIagWHU Ta IJIIOTEHIHN
(80— 85% BiJl 3araJIbHOI RlJ‘IbROCTI) KL 6epyTL
y4acTh B YTBOPEHHI MEXaHIYHOI OCHOBH TiCTa
[9-11]. AxicTp mmreHmyHOTO OOPOIITHA BU3HA-
YaeThCss BMICTOM y 3epHI OljKa Ta CIIBBIIHO-
LIeHHAM Ioro ¢gppakiii [12]. XapuoBa I[IHHICTE
3epHA TAaKOM 3aJIeKUTh Bl CHHTE30BAHOIO
POCIIMHHUM OPTaHI3MOM aMIHOKHCJIOTHOI'O
craany OLIkiB [13, 14]. IxHi# ymicr, a TAKOM —
KJIEKOBUHHU, SKICTh OlIKOBO-KJIEHMKOBMHHOI'O
KOMILJIEKCY 3yMOBJIIOIOTEH HAIIPSIM BHKOPHUCTAH-
Hs IIITeHUIHOro boporrHa. Tomy 11l IMoKasHuKN
BIJITPAIOTh BAKJINBY POJIb ¥ XaPUOBIH IIPOMIIC-
JIOBOCTI.

Haxommuenns O1JKOBUX PEUYOBHMH y 3€pHI
MIICHAI 3AJIeKUTh Bl HU3KYA YNHHHUKIB, cepes
SAKUX HAUBAMKJIMBIIINMU € T'€HOTHII, IPYHTOBO-
KJIIMATHYH] YMOBHU TA €JI€MEHTH TeXHOJIOT1l BH-
pomnyBauus [14]. Hunl B ycboMy cBITI criocTepi-
ralThCAd IUIOOAJBHI KJIIMATHYHI 3MiHK. BoHu
CYIIPOBOIIKYIOTHCS 301JIBITEHHAM KLJITBKOCT1 eKC-
TpeMaJbHUX TApoTepMIuHuX aBuin, [15, 16] 1,
ariguo 3 Xie W., Yan X. [17] Ta Aono S. et al.
[18], icTOTHO BILIMBAITH HA MIHJIMBICTDH IIOKA3-
HHUKIB SKOCTI 3epHa (30KpeMa, BMICTy OlIKa Ta
KJIeMKOBUHM), fAKI IIEPeIyCiM 3aJIe:KaTh BII
YMOB BHPOIIYBAHHS, III0 34 JOIIOMOI0I0 JMCIIeP-
cittmoro  amamizy (ANOVA) sBcramoBmin
Kollstrem M. O. et al. [19] Ta Mitura K. et al.
[20]. ArporexHivHi 3aX0m1 JOIOMATA0Th 3MEH-
LIATU BIUIUB IOTOMHUX darTopin BeFeTauiﬁHO-
ro mepioay Ha AKIiCTh 3epHAa [21] Ta HABITH II0-
JIIIIATH 11 30RpeMa 3ABJIAKN IIPABHIIBHOMY
,uo6opy KYJIBTYD ¥ ciBoamimi. Ilmrenniig osmuma,
SK TOPIBHATH 3 IHIMUMM KyJIbTYPaMU, € O1JIBIII
BHOATJIMBOIO [0 IIOIepeqHuKa. ToMy #oro Bma-
JIUi, HAYKOBO OOTPYHTOBAHUI BUOIP 3a0e3meuye
3aI0BUILHMI (PITOCAHITAPHUN CTAH IIOCIBIB,
CIIPUSAIOYN ONTHUMAJIBHOMY PO3BHTKY POCIIHH Y
IIPOIIeCl BUPOIILYBAHHS BIIPOJOBIK BereTarrii [22],
a TakokK, gk 3asHadaroTh Yashchuk N. et al.
[23], € omuuM 13 BATOMHUX YMHHUKIB II1IBUIICH-
HsI SKOCT1 3epHa 0e3 3HAYHMX MAaTeplaJbHUX
3aTpar.

AmnaJis cTpykTypHn CiJIBCbKOI‘OCHO,I[apCBRI/IX
mociBiB Ykpaiuu 3a 2019-2021 pp. CBl,I[‘{I/ITB
10 3HAYHY IXHIO YaCTUHY 3aiiManin TaKl Tex-
HIYHI KyJIbTYpPH, K COHAIIHIEK (6368,3 THC. ra),
Kykypyn3sa(5286,9tuc.ra),cos(1433,3 trc.ra)
ta pinak (1132,1 tuc. ra) [3]. Orxe, ocHOBHI
maomrl 7. aestivum poO3MIIIEHO caMe IIICJIS
X MOIEPEeIHUKIB. 3BAMKAIUYN HA IPYHTOBO-
KJIMATUYHI YMOBM, €KOHOMIYHI M arporex-
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HIYH] 3aXO0OH, CJLJ peTesbHIIne o0upaTH IIo-
HepegHUEK IJIS MIIeHUIl 03uMOol, amsxe I poas-

MIIIEHHsS B CIBO3MIHI — OOMH 13 (paxTopiB
301IbIIeHHA 00CArIB BUPOOHUIITBA SAKICHOTO
3epHa [24].

Mema Oocniidocerb — BUABUTH OCOOJIMBOCTL
dpopMyBaHHH BMlCTy OlIKA TAa KJIEHKOBUHH B
COpTIB 1 ceneKLuHHHx JIHIA TIIeHUI M KoL
03UMO1 3aJIeKHO BIJ PI3HUX IIOMEPETHUKIB B
yMOBax IeHTpaJabHol yacTtruu Jlicocrenmy Yipa-
{HH Ta BUILJIATY T€HOTHUITH 3 IMBUIIEHUMH I10-
Ka3HHKAMU SKOCT1 3epHA.

Matepianu Ta MeToAMKa BOCNIAKEHD

JlocmimxeHHA IPOBOMUIN BIIPoaoBsk 2021/22—
2023/24 pp. B ymoBax MUpPOHIBCHKOTO IHCTUTYTY
mmrennin imeri B. M. Pemecia HAAH Vipainu
(MIII). YcranoBiroBaIn BILINB ITSITH IIOIIEPE]I-
HukiB [coi (SB), comsamuury (SF), kykypynsu
(CR), ripuum (MS), cumepanbsaoro mapy (GM)
(ripumirl)] Ha TOKA3HUKH SIKOCT1 OOPOIITHA BOCh-
vu HOoBHX copTiB (‘MIII Aemira’, ‘MIII Aypira’,
‘MIII Bigsuaxa’, ‘MIII Jlapymoxr’, ‘MIII Hosipa’,
‘MIII Hixa’, ‘MIII Porconaua’, ‘MIII @eepis) 1
IEB’SITH IIePCIEKTHUBHUX CEJIEKINMHUX JIIHIN
(Epurpocnepmym 606667, Eprrpocriepmym 60724,
Eputpocriepmym 60793, JIrorectienc 37548, JIro-
recierc 60293, JIrorecirenc 60302, JloTecmence
60400, JIrorecenc 60702, Jlrorecienc 60734)
MIIIeHUITl M'SIKOI O03WUMOI Ta COPTY-CTAHIAPTY
‘Tlomonauka’.

I'pyuroBmit mokxpus mouis MIII — gopHO3eM
rImOoKuH (38—42 cM) MaJIOTYMYCHU#, CJTA0KOBHU-
JIyroBaHUi. YMicT rymycy v 20-CAaHTHMETPOBOMY
mrapi 1pyHty — 3,6—4,0%, JIETKOJOCTYITHOTO a30-
Ty — 0,006%, docchopy — 0,025%, 0OMIHHOrO Ka-
mio — 0,011-0,018%; pH 5,3-6,4. Cyma mormu-
HyTUX ocHOB craHoBmiIa 0,23-0,29 Mr-ekB Ha
1 Kr rpyHTy, CTYIIHb HACHUYEHHS OCHOBAMU —
86,2—-94,4%.

[Imrenuirro M AKY 03MMY BHPOIILYBAJIN BIJIIIO-
BIJHO [0 3araJIbHOIPHUHAHATOI misa 3ouum Jlico-
cremy Yrpaiuu texuosorii [25]. Ilicia s6upan-
Hs IOIEPeJHUKIB POCIMHHI PEIITKH IIOAP10HIO-
BAJIM, IPOBOMUIN OpaHKy (18—22 c¢M), BUPIBHIO-
BAJIM IIOBEPXHIO IPYHTY, BHOCHJIM OCHOBHE IIO-
OpuBO N30P30K Ta 3OIACHIOBAJIN II€PEIIOCIBHY
KYJIbTABAIIIIO. Hacizus IPOTPYIOBAJIK IIpera-
parom Makcum Crap 025 FS (1,5 a/1), a motim
BHUCIBAJIA 34 JOIIOMOIOI0 CeJICKI[IMHOI ClBAJIKK
CH-10 I1 3 rstmbunom0 3aropratfsd 4—5 cM 1 HOP-
MOIO BUCIBY 5 MJTH CXOKUX HaciHuH Ha 1 ra. O0-
JIIKOBA ILJIOIIA MOCJIIIOHUX HIJIAHOK CTAHOBUJIIA
10 w2 IloBropHicTh YOoTHpHpas3oBa. Y porKai
3epHa 30MpaJIi METOIO0M IIPIMOI0 KOMOAIHY-
BaHHA («Sampo-130»).

JlabGopaTopHl mOCHIiKeHHS BUKOHYBAJIU
Bigmosiguo mo JICTY 3768:2019 «Ilmrenwums.
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Texmiuni ymoBm» [26] Ta Metomuku mpose-
JeHHsS KBaJIl(PIKAIiHOl eKCIepTU3U COPTIB
POCIMH Ha MIPUJATHICTH 10 HOIIUPEHHS B
Vipaigi. Merogum Bu3HAYEHHS [IOKA3HUKIB
SIKOCT1 TIpoaykKIfi pocamuumirTBa [27]. Vmict
oinka (PC) B 60opoIIHi BU3HAYAIH 34 JOIIOMO-
roio 1HQpadepBororo anassatopa CITEK-
TPAH 119M 3i cmekTpajJbHHM Oiala3oHOM
1400-2400 mm. VYwmicT cupol KJIEAKOBHHN
(WGC) BcTaHOBITIOBAJIH ITICJISA PYYHOTO BIIMU-
BaHHSA TiCTa, YTBOPEHOrO BHACILIOK 3MIIIY-
BaHHA 25 r 6opomrHa 3 13 MJI IPOTOYHOI BOIH,
B KPOXMAJIIO TA 000JIOHOK.

AHaJTi3 OTpUMaHUX eKCIIePUMEeHTATbHUX Ja-
HUX IIPOBOJIUIN, BUKOPUCTOBYIOUU METOIHU OIIU-
COBOI CTATHCTHKHN, BAPlaIIMHNHN, TUCIIEPCIAHMII
1 perpeciiuuii anaisu [28, 29].

Pe3ynbTtatn pocnigxeHb

Poxu BumpoOyBaHb 0yiu KOHTPACTHUMU 34
TeMIIepaTyporw MOBITPS, XapaKTepu3yBaIUCI
3HAYHUM BapilOBAHHAM KIJIBKOCTL OIIaIiB Ta
HEepPIBHOMIPHICTIO iX BHUIIQHAHHS BIIPOIOBIK
poky (Tabs. 1). Ak mopiBHATH 3 ycepeIHEHUM
oararopiunum 3uavenuuam (CB3), cepequbo-

piyHa TeMIlepaTypa HOBITPS MIABHUIIYBAJIACST
Ha 1,0-3,3 °C, a cepemubomicauna — Ha 0,8—
6,5 °C mopoky B JiucTOmAa 1, IPYAHI, CIUHI, JIIO-
TOMy, Oepe3Hi, yepBHI Ta JIUITHI. AHOMAaJIbHO
TEIJIMMHU BUSBUJINCS BEPECeHb, *KOBTEHb, KBi-
TeHb 1 aumersb 2023/24 p. — IepeBHIEHHS
CB3 cranmosuio 3,6—4,2 °C. IcrorHe 3uMmxeH-
Hs Temiepatypu — Ha 1,3—1,6 °C, mopiBHO0-
YU 3 CepeaHbOI0 0araTopivyHow, (PiKCyBaIH Y
BepecHi 2021/22 Tta 2022/23 pp. 3a KIIbKICTIO
omasiB 2021/22 Bererariinuii pik OyB IIOCYIII-
nuBuM (80% mo CB3), a 2022/23-11, maBOaku,
BIO3HAYMBCA HAIMIPHHM BOJIOr03a0e3IlevueH-
zHam (132% mo CB3). Makcumasibao HAOIHKE-
Huii (93% mo CB3) mokasumk armocdepHoi
BoJIoru BuUABJIeHO y 2023/24 p. 3a micaumamu
KPUTHUYHO HU3bKY KIJIBKICTE omamis (< 50% mo
CB3) BigMiueHo y BepecHi, JIIOTOMY Ta OepeaHi
2021/22p.,yciudi, TpaBHI TauepBH1 2022/23 p.,
a TAKOMK y CepIIHI, BepecHl, TPaBHI Ta JIMIIHI
2023/24 p.; amomanpHO Benmky (> 150% 1o
CBH) y KBIiTHI Ta cepiul 2021/22 p., y KBIT-
Hl, JIAIHI, CEepIHl, BepecHl Ta JHCTOIAIl
2022/23 p., a4 TaKOK y OepeaHi, KBITHI, 3XOBTHI
¥ nucromaml 2023/24 p.

Tabauuys 1

CepepHbOMiCAYHI 3HAYEHHA TeMnepaTypu NOBITPA Ta KiNbKOCTI onaais 3a nepiof npoBefeHHA ROCHifKEHb

BeretauiitHuit Micaub 3a
pik VIII \ IX \ X \ XI \ XII \ I \ I \ 111 \ v \ v \ VI \ VII pik
Temneparypa nositps, °C
2021/22 205 | 13,2 7,6 4,8 -11 | -1,2 1,7 2,3 8,4 14,6 | 20,7 | 20,4 | 9,3
2022/23 216 | 129 8,2 3,8 0,2 -0,1 | -0,5 5,2 9,3 155 | 19,7 | 209 | 9,7
2023/24 22,8 | 184 12 4,5 0,9 -1,9 3,3 4,4 13,1 | 159 | 21,4 | 245 |11,6
Cb3 19,6 | 14,5 8,4 2,3 =21 | =44 | -3,2 15 9, 153 | 18,7 | 20,3 | 8,3
KinbkicTe onapis, MM
2021/22 88 19 18 26 63 23 9 11 86 29 42 55 | 469
2022/23 88 118 30 81 43 11 28 45 85 21 39 184 | 773
2023/24 5 8 51 79 60 23 44 86 72 6 103 7 544
Cb3 58 50 34 41 43 36 32 35 44 51 80 80 | 584

Npumitka. Cb3 - cepegHbobaratopiyHi 3HayeHHs 3a 1960/61-2020/21 pp.

Pesysbratu gocnimkeHb cBigUATh, IO Pi3HI
3a TIAPOTEPMIUHUM PEKHUMOM POKU BUPOIILY-
BaHHS HEOJHAKOBO BILIMBAIOTH HA (pOpMyBaH-
Hs ITOKA3HUKIB AKocTl 3epHa (puc. 1). Maxcu-
MaJIbHUM po3Max BapiloBaHHS BMICTy OlJIKa Ta
KJEMKOBHHN, 4 TAKOM IXHI BHUIIl CepemHl 3HAa-
vyeHHS — 13,6 1 29,4% BIAIOBIAHO — OTPHMMAHO B
Olmpin mocynnimBomy 2021/22 p. Hanamxdal
ycepenueni mokasuuku PC ra WGC — 10,5% 1
19,0% BIOIIOBIIHO — 3 MIHIMAJBHUM PO3MaXOM
BapliOBaHHS 3ad)1RCOBaH0 y 2022/23 p., 30Kpe-
Ma yepe3 HaAMIPHY KIJIbKICTD OB y JIUITHI.
Ax sasmauarors C. Jones Ta K. Olson-Rutz [30],
IIepe3BOJIOKEHHS B IIePioJ] JOCTUTAHHSI 3epHa
SMeEHIIy€e JOCTYIHICTb Ta IIOIJIMHAHHS a30Ty,
BHACJIIJIOK Y0T0 3HUIKYETHCS BMICT OLTKA.

[TorrtepeqHUKM TaKOK MaJi HEOTHAKOBHUH
BILIUB Ha OPMYBAHHS ITOKA3HUKIB SKOCTI 3€ep-
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Ha MIEeHUITl M'STKO0I 03UMO]I 3a PI3HUX YMOB BU-
POIIyBaHHS (Ta611 2). ¥ cepeIHbOMY 3a copra-
MH Ta CeJIeR]_LII/IHI/IMI/I JIHISAMH [JOCTOBIPHO BH-
mui ymicT Oinka Ta kiaerikoBuHu y 2021/22 p.
orpumano mmicas kKyrypyasu (PC = 15,0%,
WGC = 32,8%), y 2022/23 p. — micJis cumepaib-
moro mapy (PC = 11,6%, WGC = 25,6%), y
2023/24 p. — micasa ripuumi (PC = 12,4%,
WGC = 28,4%). Haiimenmn 3HadeHHS HOCJII-
IPKYBAHUX IIOKA3HMKIB IPOTANOM TPLOX POKIB
ixkcyBaIM mMiC/ISI COHSIIHUKA.

Icrorro Bummit ymicr 61ika (12,5%) Ta kiaeii-
koBuHHU (27,6%) B cepegJHBOMY 34 T€HOTHUIIAMU
TA POKAMHK [OCIIIMKEHDL YCTAHOBJIEHO IIICJIS
CHIepasbHOTO Iapy (Tabur. 3) a HAUHWKINH
(10,7119,0% Bl,I[HOBl,Z[HO) HicJIs COHSIIHUKY.
Orxe, mepeBaskHa KLJIBKICT MeHOTHUIIB cop-
MyBajia Olapmml abo MeHIIl 3HAYeHHS IIHX
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Puc. 1. BapiloBaHHA NOKa3HMKiB yMicTy 6inKa Ta KNeMKOBMHU NieHMLi 03MMOT BNPOAOBIK POKiB foCNifKeHb

Tabauys 2

MiHAMBiCTb NOKA3HMKIB yMicTy 6iNKa Ta KNENKOBUHM NMWEHULT 03UMOiT
3anexHo Bif, nonepeAHUKa BNPOAOBIK POKiB AOCHimKeHb (CepeAHE 3a reHOTUNaMM)

BereTauiitui MonepeaHuk X HIP, . c
pik SB \ SF \ CR \ GM \ MS ’
Ymict 6inka, %
2021/22 14,1 12,3 15,0 14,1 12,6 13,6 0,5 1,13
2022/23 10,2 9,7 10,6 11,6 10,6 10,5 0,5 0,70
2023/24 11,8 10,2 10,4 11,8 12,4 11,3 0.4 0,97
YMicT knenkoBuHM, %
2021/22 30,3 25,8 32,8 30,5 27,7 29,4 15 2,71
2022/23 16,1 13,0 20,5 25,6 19,9 19,0 14 4,77
2023/24 26,0 18,1 20,4 26,7 28,4 23,9 14 4,43

NpumiTtka. NonepenHuku: SB — cos, SF — consawHmk, CR — kykypyasa, GM — cugepanbHuii nap,

MS - ripuuus; X — cepegHe; HIPOV05

IIOKA3HUKIB 34 BUKOPHCTAHHSA BKA3AHHX IIO-
HepeqHUKIB. YTIM BHSBJIEHO M BIIMIHHOCTI
Bl 3araJyibHOI TeHmeHIll. Tak, y cepegHbOMYy
3a 2021/22—-2023/24 pp. y copty ‘MIII Jlosipa’
1CTOTHO BUIMMH yMmicT 0iika (13,1%) orprManHo
micad col, a B cellekIliiHux JaiHii JlroTecuenc
37548 (13,6%), Jlrorecuenc 60302 (12,7%) Ta
Jloreciteric 60400 (12,8%) — mmicass KyKypPY/I3H.
JlocToBipHO OLIBIIHE yMicT KiIeiikoBUHH B JI10-
TeciieHe 37548 (29,8%) sadixcoBaHO IIicjIsa Ta-
KOro IOIepedHHKA, AK KyKypyznsa, a B Jlorec-
LIeHC 60302 (29,1%) — xoJn IIOIIePETHIKOM 6yJ1a
Plqu/ILLH BapTo 3a3HAYUTHU, 110 OBl OCTAHHI ce-
JIeKIINH] JT1Hil XapaKTepU3yBasINCsd HUKINMU
MOKA3HMKAMU JKOCT1 3epHA MicJId col (B1IIOBII-
0 PC=11,0;11,3%, WGC =21,4; 24,6%). Bins-
LIICTh TeHOTUIIIB IIIIEeHUIl M'SIKOI O3MMOI 3a-
JIESKHO BIJ IIOIEPESHUKIB BlI3HAYMIIKCS IIOMIp-
Hoo BapiabesbHicTIO (6 < CV < 10%) ywmicty
oirka Ta saaunoio (11 < CV < 20%) — KIIeAKOBH-
vu. Burmaouennsa cramosuiu copt ‘Tlomomsaura’
(Bigmosimuo CV = 3,7; 10,3%) Ta ceseximiiina
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— HaMEHLLA iCTOTHA Pi3HULSA; G — CTAHAAPTHE BiAXUIEHHS.

migia Jlroreciene 60302 (Bizmosimuo CV = 4,6;
7,3%), 110 CBIAYUTH PO HANMEHIITYy MIHJIUBICTh
M OOHOYACHO BHIINY CTaOlLIbHICTE BKA3AHNX
O3HAK y HUX.

JlocToBipHo OLitbITIM moKa3HuKoM PC, HIK y
copry-cragaapty ‘[logonauka’, B cepeIHbOMY 3a
TPHOMA POKAMHU JOCIIIKEHD 1 I ATHMA II0IIePe-
HUKAMU BII3HAYMJINCA CeJIEKINMHI Jimil Epur-
pociepmym 60793 ta Epurpocmepmym 60724
(Bigmosiguo 12,4 Ta 12,7%). 3a BMicToM OLiIKA B
MeKAaX HAMMEHIIol iICTOTHOI PI3HMIN HAaJl KOHT-
posem tmiepeBaskasiu Jlroreciiernc 37548 (12,0%),
Epurpocriepmym 60667 (12,1%), Jlrorecmenc
60293 (12,1%) Ta Jlorecuenc 60734 (12,1%), a
3a BMICTOM KJeMkoBuHU — Jloreciernc 60302
(26,8%). OT:xe, BuLIIEH] JIIHII MOKYTBH OyTHU BU-
KOPHCTAHI B CEJIEKIIIAHOMY IIPOIIEC] K IKepesia
BIOIOBIOHUX IIOKA3HHUKIB SKOCTI 3€pHA [IJIsd
CTBOPEHHSI BHCOKOAKICHMX BHXITHNX (hopM
MIIMEeHUIN M KOl 03UMOI.

3a pesyiabTaTaMy KOPEJIAIIMHO-perpeciiiHo-
ro aHaJIidy MisK BMICTOM O1JIKa Ta KJIEHKOBUHU
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BUSIBJIEHO JOCTOBIpHY criibHY (r = 0,83) mpsmo-
JIHINHY 3ajesxHIcTh (puc. 2). Bona BupakaeTn-
Cs TAKUM PIBHSAHHAM JIIHIHHOI perpecii:
y=-17,39 + 3,5135x
JIe Y — BMICT KJIEMKOBMHM; X — BMICT OLJIKA.
3a JomoMOorom IbOro PiBHIHHS MOMKHA 31I1H-
CHIOBATHU 1HTEPIIOJIAIII0 200 eKCTPAIIOISAIIIIO J1a-
HUX, TOOTO BUKOPUCTOBYBATH JJISI IIPOTHO3YBAH-
Hs pe3yabTaTiB. [HIT HAYKOBIT TAKOK OTpUMAa-
JIY IIPAMOJIIHIAHI 3B’I3KKM MIMK TOCJILIKYBAHM-
MU O3HAKaMH, BTIM pi3uoi cuiim (31, 32].
PesynpraTtu mmcmepciiiHoro amaJsridy mpoje-
MoHcTpyBasu icrotHy (p < 0,01) 3a/1eKHICT I10-

Ka3HUKIB AKOCTI 3epHa B yCIX JOCIITKYBAHUX
YMHHUKIB Ta IXHBOI B3aemomii (pmc. 3) Busua-
YaJIbHUM BIUTUB HA (DOPMYBAHHS BMICTY OLTKA —
48,3% — Ta KierkoBuHU — 41,2% — MaIu yMOBU
poky. I'enorunoBuii craagHuK craHoBus 4,8%
(mns PC) Ta 5,4% (mna WGC). Ilonepemumin
OLIbIIIEe II03HAYAJIMCA HA BMICTI KJIIEMKOBMHHA —
17,2%. Taxox orprMano suavni yacteu (> 10%)
BILIMBY B3aeMomil (paKTOpPIB: POKY X IIOIIEpe[-
Hrka — 10,8% (ma PC) Ta 12,1% (mia WGC);
TeHOTHUIIY X poky X momepemHuka — 12,0% (mis
PC). Ot:xe, mie pas miaTBepasKeHo HEOTHAKOBIA
BILIMB IIOIIEPEIHUKIB HA (POPMYBAHHS BMICTY

32 T T T T —~ =
30 .
28 .
< 26 ]
X
=
[21]
S 24t ]
=
(]
S 22l i
G
= 20l _
181 -~ -~ 0 o X:Y: y=-17,3936 + 3,5135x; i
- - r=10,08332; p=0,0000; r? =0,6942
4 o)
16 0] O N, 3
/,r o o a. 95% confidence r
14 i ; ; ; i
10 11 12 13 14
YmicT 6inka, %
Puc. 2. 3anexHicTb Mix ymicToM 6i1Ka Ta BMiCTOM KNeMKOBUHU B NLeHMLi M'AKii 03uMmiii
(cepepte 3a 2021/22-2023/24 pp.)
MpumitKa. r - koediuieHT KopensLii, r* — koediuieHT geTepmiHayii, p — piBeHb 3HauYyLWOCTI.
HeBpaxoBaHi HespaxoBaHi .
T S A O YUHHUKN; 1,7% re”og”zo/EA)’
AxBxC; 12% e AxBxC; 9% '
BxC; 12,1%
BXC,' 10,8% AXC; 6,2%
AXC; 5,90/0
. 0,
AxB; 5,9% AxB; 7,3%
Monepeanik MonepenHuk

(C), 9,9%
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YmicT 6inka
Puc. 3. YacTka BNAUBY YUHHUKIB Ha BMiCT 6inKa Ta KNeMKOBMHM B NWeHULi M'AKiN 03umiit (2021/22-2023/24 pp.)

Pik (B); 48,3%

(C); 17,2% Pik (B); 41,2%

YMicT KneiKoBUHU
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0l7Ka Ta KJIEMKOBHUHHU B PI3HI 3a TiApOTEepMIiU-
HUM PEKUMOM POKH.

BucHoBKHU

3a pesyJbTaTamMu JOCIIKEeHD BIIMIYEHO BIIIIL
smavenHs Bmicry Ouika (PC) Ta kiaeiikoBuHUI
(WGC) 3a mocymmiinBUx yMOB BUPOIILyBaHHsA. Bu-
SIBJICHO BU3HAYAJIHLHIN BILIMB YMOB POKY Ha hop-
MyBaHHS ITOKa3HUKIB sikocTi 3epHa (PC — 48,3%,
WGC —41,2%). 'emorumnosa cki1am0Ba CTAaHOBHIA
4,8% (s PC) ta 5,4% (mia WGC). ITonepenun-
KM OL/IbIIIe TIO3HAYAJIMCS HA BMICTI KJICHKOBUHI
(17,2%). Orpumano sHa4Hl yacTeu (> 10%) BIin-
BY B3aeMO/Iil YMHHUKIB: POKY X IIOIepeTHUKa —
10,8% (ms PC) ta 12,1% (mna WGC); remoru-
my X pory X momepenauka — 12,0% (mssa PC).

Busnaueno gocroripay cuibHy (r = 0,83) mpsi-
MY 3aJIeKHICTD MIsK JTOCILIMKYBAHNMHY II0KA3HH-
KaMHU SKOCTI 3epHA B COPTIB Ta CeJIEKIIIHHUX
JIIHIH IIIeHnI]l M K01 031MOl.

Bunisieno cenekiniiigi JIiHii, M0 MOKYTb OyTH
BMKOPHCTAHHI B CEJIEKIIIMHOMY IIPOLIEC] SK IIKe-
peJsia I MigBUINEHHS BMICTy OlIKa — Epurpo-
crzepmym 60724 (12,7%), Epurpocmepmym 60793
(12,4%), Epurpocmepmym 60667 (12,1%), JIo-
tecriege 60293 (12,1%), Jlmorecuenc 60734
(12,1%), Jlorecuienc 37548 (12,0%), a Taxox
KJIEHKOBUHHU — JIIOTecueHc 60302 (26,8%).

3a KoediifieHTOM Bapiallil BUSBJIEHO IIOMIPHY
BapiabenbHicThb (6 < CV < 10%) ymicty Olaka Ta
agauny (11 < CV < 20%) — KJIEMKOBMHU [JIs
OLJILIIIOCTI JOCTIAKYBAHNX T'eHOTHUIIIB 3aJIeKHO
Bl HOIEpeSHUKIB. BUHATOK CTAHOBUIN COPT
Tlogonsauxa’ (Bimmosimuo CV = 3,7; 10,3%) Ta
cesexniiiga imig Jlrorecienc 60302 (B1amoBi-
HO CV =4,6; 7,3%), 1110 CBITYNTH PO HAXMEHIILY
MIHJIUBICTh BKA3aHUX 03HAK y HUX. BuciBawoun
111 TEHOTHIIN IICJIS TIPIIUX IIOIEePEeTHUKIB, MOK-
HA OTPHMMATH CTAOLIILHO BHCOKI IIOKA3HUKHI
SIKOCT1 3epHA.

3 MeTo10 ofepskaHHA OLJIBIIOr0 BMICTY OlIKa
Ta KJIEHKOBUHI copT ‘MIII I[OBlpa BapTO BHCIBA-
TH ICJs col, cestermniiai miHil JIrorectiere 37548,
JIroreciiernc 60302 ta JIroreciiernc 60400 — micisg
KYKYPY/I3H, 1HIT T€HOTUIIX IIIEeHUI]l 03UMOI —
MICJIS CHIEePAJILHOTO IIapy.

References

1. Velimirovi¢, A., Jovovi¢, Z., & Przulj, N. (2021). From neolithic to
late modern period: Brief history of wheat. Genetika, 53(1),
407-417. https://doi.org/10.2298/gensr2101407v

2.FAOSTAT. 2019-2023. https://www.fao.org/faostat/en/ #data/OA

3. Prokopenko, 0. (Ed). (2022). Crop Production of Ukraine 2022.
Statistical Collection. Derzhavna Sluzhba Statystyky Ukrainy.
[In Ukrainian]

4. Khalid, A., Hameed, A., & Tahir, M. F. (2023). Wheat quality: A
review on chemical composition, nutritional attributes, grain
anatomy, types, classification, and function of seed storage
proteins in bread making quality. Frontiers in Nutrition, 10, Ar-
ticle 1053196. https://doi.org/10.3389/fnut.2023.1053196

5. Adam, D. (2021). How far will global population rise? Resear-
chers can't agree. Nature, 597(7877), 462—465. https://doi.org/
10.1038/d41586-021-02522-6
6. Islam, M. Z., Alam, M. N., Rahman, M. M., Islam, M. Z., & Rah-
man, A. (2024). Nutritional values of wheat and the roles and
functions of its compositionsin health. Preprints. https://doi.
0rg/10.20944/preprints202409.0710.v1
7. Szuba-Trznadel, A., Gatka, B., Kaminska, J., Rodzenska, A. J., Krol, Z.,
Jarki, D., & Fuchs, B. (2024). Diversity of chemical composition and
nutritional value in grain from selected winter wheat cultivars
grown in south-western Poland. Scientific Reports, 14(1), Article
2630. https://doi.org/10.1038/541598-024-53094-0
8. Wieser, H., Koehler, P., & Scherf, K. A. (2023). Chemistry of wheat
gluten proteins: Quantitative composition. Cereal Chemistry,
100(1), 36-55. https://doi.org/10.1002/cche.10553
9. Rustgi, S., Shewry, P., Brouns, F., Deleu, L. J., & Delcour, J. A. (2019).
Wheat seed proteins: factors in uencing their content, composition,
and technological properties, and strategies to reduce adverse re-
actions. Comprehensive Reviews in Food Science and Food Safety,
18(6), 1751-1769. https://doi.org/ 10.1111/1541-4337.12493
10. Penaki, A., & Borta, A. (2020). The study of quality indicators
and fractional composition of wheat grain protein of southern
regions of Ukraine. Grain Products and Mixed Fodder’s, 20(4),
4-10. https://doi.org/10.15673/gpmf.v4i4.2013

11. Ye, L., Zheng, W., Li, X., Han, W., Shen, J., Lin, Q., Hou, L., Liao, L., &
Zeng, X. (2023). The role of gluten in food products and dietary
restriction: exploring the potential for restoring immune toler-
ance. Foods, 12(22), Article 4179. https://doi.org/ 10.3390/
foods12224179

12. Bodor, K., Szilagyi, J., Salamon, B., Szakacs, 0., & Bodor, Z.

(2024). Physical-chemical analysis of different types of flours
available in the Romanian market. Scientific Reports, 14(1), Ar-
ticle 881. https://doi.org/10.1038/541598-023-49535-x

13. Wieser, H., Koehler, P., & Scherf, K. A. (2023). Chemistry of

wheat gluten proteins: Qualitative composition. Cereal Chemis-
try, 100(1), 23-35. https://doi.org/10.1002/cche.10572
14. Filip, E., Woronko, K., Stepien, E., & Czarniecka, N. (2023). An over-
view of factors affecting the functional quality of common wheat
(Triticum aestivum L.). International Journal of Molecular Sciences,
24(8), Article 7524. https://doi.org/10.3390/ijms24087524

15. Vozhegova, R. A., Netis, I. T., Onufran, L. I., Sakhatsky, G. I., &
Sharata, N. H. (2021). Climate change and aridization of the
Southern Steppe of Ukraine. Agrarian Innovations, 7, 16—20.
https://doi.org/10.32848/agrar.innov.2021.7.3 [In Ukrainian]
16. Gabric, A. J. (2023). The climate change crisis: a review of
its causes and possible responses. Atmosphere, 14(7), Article
1081. https://doi.org/10.3390/atmos14071081

17. Xie, W., & Yan, X. (2023). Responses of wheat protein content
and protein yield to future climate change in China during
2041-2060. Sustainability, 15(19), Article 14204. https://doi.
0rg/10.3390/su151914204

18. Aono, S., Nishitsuji, Ya., Iwaki, S., & Hayakawa, K. (2024). Ef-

fects of environmental temperature during maturation on
protein characteristics in spring wheat (Triticum aestivum cv.
Haruyokoi). Journal of Cereal Science, 116, Article 103838.
https://doi.org/10.1016/j.jcs.2023.103838

19. Kollstrgm, M. 0., Bécker, U., Uhlen, A. K., Kristoffersen, A. @.,

Dieseth, J. A., Tengstrand, E., & Koga, S. (2025). The effect of
weather conditions from heading to harvest on gluten qua-
lity of spring wheat — A study of historical data 2005-2022.
Journal of Cereal Science, 121, Article 104095. https://doi.org/
10.1016/j.jcs.2024.104095

20. Mitura, K., Cacak-Pietrzak, G., Feledyn-Szewczyk, B., Szablews-

ki, T., & Studnicki, M. (2023). Yield and grain quality of common
wheat (Triticum aestivum L.) depending on the different far-
ming systems (organic vs. integrated vs. conventional). Plants,
12(5), Article 1022. https://doi.org/10.3390/plants12051022
21. Long, X.-X., Ju, H., Wang, J.-D., Gong, Sh.-H., & Li, G.-Yo. (2022).
Impact of climate change on wheat yield and quality in the

ISSN 2518-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2025, Vou. 21, No 3 165



PocnuHHuymso

Yellow River Basin under RCP8.5 during 2020-2050. Advan-
ces in Climate Change Research, 13(3), 397-407. https://doi.
org/10.1016/j.accre.2022.02.006

22.Demydov, 0. A, Pravdziva, I. V., & Vasylenko, N. V. (2023). The in-
fluence of growing season conditions, sowing date, and prece-
ding crop on the flour strength formation in Triticum aestivum L.
genotypes. Foothill and Mountain Agriculture and Stockbreeding,
74(2), 27-38. https://doi.org/10.32636/01308521.2023-
(74)-2-3 [In Ukrainian]

23. Yashchuk, N., Matseiko, L., Bober, A., Kobernyk, M., Gunko, S.,
Grevtseva, N., Boyko, Y., Salavor, 0., Bublienko, N., & Babych, I.
(2021). The technological properties of winter wheat grain
during long-term storage. Potravinarstvo Slovak Journal of Food
Sciences, 15, 926-938. https://doi.org/10.5219/1642

24. Tsymbal, Ya. S., Boiko, P. I., Martyniuk, I. V., Yakymenko, L. P.,
& Bakumova, M. V. (2024) Productivity of winter wheat in
6-7-field crop rotations of the Left Bank Forest-Steppe. Ag-
riculture and Plant Sciences: Theory and Practice, 4, 25-32.
https://doi.org/10.54651/agri.2024.04.03 [In Ukrainian]

25. Siroshtan, A. A., & Kavunets, V. P. (Eds.). (2023). Technology of
Growing Winter Wheat Seeds. Tsentralne. [In Ukrainian]

26. Wheat. Technical conditions: State Standard of Ukraine
3768:2019. (2019). DP “UkrNDNTs". [in Ukrainian]

27. Technological assessment of crop production of varieties of ag-
ricultural species. (2016). In S. 0. Tkachyk (Ed.), Methodology

UDC 633.111.1«324»:664.64.016.8

for conducting qualification examination of plant varieties for
suitability for distribution in Ukraine. Methods for determining
quality indicators of crop production (4th ed., pp. 6-64). Nilan-
LTD. [In Ukrainian]

28. Gamaiunova, V. V., & Smirnova, I. V. (2017). Methods and
organization of research in agronomy. Mykolaiv National
Agrarian  University.  https://dspace.mnau.edu.ua/jspui/
bitstream/123456789/2075/1/Metody_ta_orhanizatsiya_
doslidzhen_v_ahronomiyi.pdf [In Ukrainian]

29. Chugaevska, S. V., & Kovtun, N. V. (Eds.). (2022). Fundamen-
tals of statistical modeling: a textbook. Ruta. https://eprints.
zu.edu.ua/33864/1/stat.pdf [In Ukrainian]

30. Jones, C., & Olson-Rutz, K. (2025). Practices to increase wheat grain
protein. Montana State University. https://landresources.mon-
tana.edu/soilfertility/documents/PDF/pub/NWhtProtEB0206. pdf

31. Kolibabchuk, T. V., Kuzmenko, 0. V., Zarva, 0. 1., & Liubych, V. V.
(2022). Yield and quality of soft winter wheat depending
on the sowing rates. Agrobiology, 1, 168-178. https://doi.
0rg/10.33245/2310-9270-2022-171-1-168-178 [In Ukrainian]

32. Blyzniuk, B. V., Demydov, 0. A., Kyrylenko, V. V., Humeniuk, 0. V.,
& Pykalo, S. V. (2020). Influence of environmental factors on
formation of grain quality of winter wheat (Triticum aestivum
L.) varieties of Myronivka breeding. Agroecological Journal, 3,
63-72. https://doi.org/10.33730/2077-4893.3.2020.211528
[In Ukrainian]

Pravdziva, I. V.**, Vasylenko, N. V.!, Shadchyna, T. M., & Shevchenko, T. V.2 (2025). Features of the forma-
tion of protein content and wet gluten content of winter bread wheat depending on the preceding crop. Plant
Varieties Studying and Protection, 21(3), 159-166. https://doi.org/10.21498/2518-1017.21.3.2025.339319

The V. M. Remeslo Myronivka Institute of Wheat, NAAS of Ukraine, 68 Tsentralna St., Tsentralne village, Obukhiv district, Kyiv region,

08853, Ukraine, *e-mail: vasylenkonvi47@gmail.com

2National Academy of Agrarian Sciences of Ukraine, 9 Mykhailo Omelianovych-Pavlenko St., Kyiv, 01010, Ukraine

Purpose. To identify the features of the formation of
protein content and wet gluten content of winter bread
wheat varieties and breeding lines depending on different
preceding crops in the conditions of the central part of the
Forest-Steppe of Ukraine. To identify genotypes with in-
creased grain quality indicators. Methods. The influence
of five preceding crops (soybean, sunflower, corn, mustard,
green manure (mustard)) on the formation of protein con-
tent (PC) and wet gluten content (WGC) in flour of 18 win-
ter bread wheat genotypes was studied from 2021/22 to
2023/24. Field, laboratory and statistical research methods
were employed. Results. On average, a significantly higher
protein content (12.5%) and gluten content (27.6%) were
found after green manure over the years. However, a higher
protein content was observed after soybeans of the ‘MIP Do-
vira’ variety (13.1%) and after corn of the Lutescens 37548
(13.6%), Lutescens 60302 (12.7%) and Lutescens 60400
(12.8%) breeding lines. A significantly higher wet gluten
content was obtained after corn in the Lutescens 37548
breeding line (29.8%) and after mustard in the Lutescens
60302 breeding line (29.1%). The lowest values of these
indicators were recorded over three years (PC = 9.7-12.3%,
WGC = 13.0-25.8%) following a sunflower crop. However,
the breeding lines Lutescens 37548 and Lutescens 60302
showed lower quality indicators following a preceding crop
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of soybean. Moderate variability (6 < CV < 10%) in protein
content and significant variability (11 <CV <20%) in gluten
content were observed for most winter bread wheat varieties
and breeding lines depending on the preceding crop. The
influence of growing year conditions on protein (48.3%)
and wet gluten (41.2%) content was significant, with the
respective shares of the preceding crop and genotype being
9.9% and 17.2%, and 4.8% and 5.4%, respectively. A strong,
reliable linear relationship (r=0.83) was identified between
protein and wet gluten content in winter bread wheat va-
rieties and breeding lines. Breeding lines of winter bread
wheat with a higher protein content were identified: Eryth-
rospermum 60724, Erythrospermum 60793, Erythrospermum
60667, Lutescens 60293, Lutescens 60734 and Lutescens
37548. Breeding lines with a higher wet gluten content were
also identified: Lutescens 60302. Conclusions. The selected
genotypes can be used in the breeding process to improve in-
dividual grain quality indicators. To obtain a higher protein
and gluten content, the variety ‘MIP Dovira’ should be sown
after the preceding crop soybean, the breeding lines Lutes-
cens 37548, Lutescens 60302, Lutescens 60400 should be
sown after corn, and other winter wheat genotypes should
be sown after green manure.

Keywords: Triticum aestivum L.; varieties; breeding lines;
vear conditions; coefficient of variation; ANOVA.
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