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Adaptive variability of basil (Ocimum basilicum L.)
varieties
I. 0. Kucher

Uman National University of Horticulture, 1 Instytutska St., Uman, Cherkasy region, 20305, Ukraine,
e-mail: inna.kucher95@gmail.com

Purpose of the research was to estimate the state of varietal resources and adaptive-and-productive potential of basil
plants. Methods. Field, laboratory, statistical and calculation-analytical. The field work included marking out of the ex-
perimental plot and field work. The laboratory method was used to analyze plants, assess the quality of the crop, and study
physical, chemical and microbiological properties of the soil. Statistical and analytical calculation methods were used to
calculate the results. Results. The varieties of ‘Temnyi Opal’, ‘MFI-2’, ‘Siaivo” and ‘Badioryi’ where the regression coefficient
was in the range of 0.57-0.78 can be included to the group of highly plastic varieties by the “commodity yield” feature ac-
cording to the results of research. The highest rate of breeding value by the “plant weight” trait was observed in the variety
of ‘Temnyi Opal’, Sc = 347.22. The group of highly plastic varieties on the basis of “plant weight” trait included the varie-
ties ‘Mister Barns’, ‘MFI-2’, ‘Rutan’, ‘Siaivo” and ‘Badioryi’, where the regression coefficient was in the range of 0.91-0.99.
The varieties ‘Temnyi Opal’, ‘Yerevanskyi’, Ametyst’ and ‘Lymonnyi Aromat’ were classified as intensive. The regression
coefficient of these varieties was in the range of 1.03-1.16. The analysis of the combination of high productivity, quantita-
tive characteristics of the crop structure with the level of ecological plasticity and stability indicates different ways of these
indicators formation in separate varieties. It was revealed that a high level of plasticity and yield stability did not guarantee a
similar result on some quantitative features of its structure. Conclusions. The degree of adaptability of basil varieties can also
be assessed by the value of the parameters of features variation. The obtained results will allow more objectively assessing the
adaptive-and-productive potential of varieties and qualitatively selecting initial forms for further breeding for adaptability.

Keywords: adaptive ability; stability; plasticity; morphometric parameters; yielding capacity.

Introduction

The rate of consumption of spicy-aromatic
vegetables per year per person in Ukraine
should be 1.7 kg [1]. According to other data, in
the average annual norm of vegetable consump-
tion of 161 kg per capita, the share of spicy-
aromatic vegetables should be about 2.4 kg, in-
cluding about 1.0 kg in the off-season period
[2]. Other authors also support the consump-
tion rate of 1.7 kg per year, including 0.4 kg
from greenhouses [3]. At the advice of the
medical doctor, a person should consume 2 kg
of spicy-aromatic vegetables per year, of which
1.5 kg should be grown in open ground, and
0.5 kg in greenhouses [4].

In view of the prospects of using and the
efficiency of cultivation, basil (Ocimum basili-
cum L.) deserves special attention, although

Inna Kucher
https://orcid.org/0000-0002-2864-5252
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now its plantings are very few [5]. Cultivation
of the genus Ocimum L. is growing all over
the world due to its pharmaceutical and nut-
raceutical value, as well as easy adaptation to
different soil and climatic conditions [6].

An important feature of basils is their un-
pretentiousness to agro-climatic growing con-
ditions. However, basils in Ukraine occupy
insignificant areas. Usually they are grown by
amateurs and certain processing enterprises
[7]. In recent years, there has been a positive
trend towards an increase in the species and
varietal composition of basils to fill the mar-
ket with their own high-quality plant raw ma-
terials and products [8]. Extension of the exis-
ting assortment of basils is constrained by
insufficient knowledge of varietal diversity,
the biology of new and less common varieties,
and the lack of the required amount of seed
and planting material [9].

Therefore, the analysis of the prospects for
basil species growing, the study of their varie-
tal diversity is relevant and important both

267
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for the Right-Bank Forest-Steppe of Ukraine,
since this soil-climatic zone is one of the most
promising for growing aromatic plants, and
for Ukraine as a whole.

The aim of the research was a comprehen-
sive assessment of the state of varietal re-
sources and the potential of basils in the con-
ditions of the Right-Bank Forest-Steppe of
Ukraine.

Materials and methods

The research was conducted in 2019-2021
on the experimental field of Uman National
University of Horticulture. The relief of the
experimental field was flat with a slope in the
southern direction. The soil of the experimen-
tal plot is chernozem podzolic hard loam with
a well-developed humus horizon (about 3%).
The following varieties of basil were studied:
‘Badioryi’, ‘Temnyi Opal’, ‘Yerevanskyi’,
‘Ametyst’, ‘Mister Barns’, ‘Lymonnyi Aro-
mat’, ‘MFI-2’, ‘Rutan’, ‘Siaivo’. ‘Badioryi’
variety served as a control, as at the time of
the research it was the most tested and for the
longest time was in the State Register of Plant
Varieties Suitable for Distribution in Ukraine.
Varieties ‘Badioryi’, ‘Siaivo’ and ‘Rutan’ are
included in the Register of Plant Varieties of
Ukraine. The originator of ‘Badioryi’ variety
is «Nasko» agricultural company; «Maiaks»
Experimental Station of the Institute of Vege-
table and Melon Growing is the originator of
‘Rutan’ and ‘Siaivo’ varieties. Given biomet-
ric parameters of basil plants were studied:
plant height, leaf area, number of leaves,
number of first order tillers. A randomized
field experiment was conducted. The experi-
ment was performed in four repetitions. The
experimental plot measured 10 m2, with 67
basil plants on it. The cassette method of
growing seedlings was used with a cell size of
6 x 6 cm. Seedlings were planted with a spa-
cing of 50 x 30 cm. Morphological parameters
were measured in 40 marked plants, 10 plants
in repetition.

Statistical processing of results. Mathema-
tical processing was carried out by the method
of dispersion analysis. The coefficient of li-
near regression of the yield of a variety shows
its response to changing growing conditions.
The higher was the value of the coefficient
(bi), the better was the response of the variety.
In the case of bi < 1, the variety reacted poor-
ly to changing environmental conditions.
When bi = 1, there was a complete correspon-
dence between the change in the yield of the
variety in accordance with the change in gro-
wing conditions [10].

2638

The total homeostaticity of varieties (H )
was calculated according to the method of
V. V. Khangildin [11, 12].

The variation of the yield trait (H ) was
determined by the formula:

2

H, - X
o}

om

1)

Where

X — arithmetic mean value of the feature;
o — generalized standard deviation.
Breeding value of the variety:

v a Xlim
(S) = X x =t )
opt
X — arithmetic mean value of the feature;
X,,,, — arithmetic mean limited;
X, — arithmetic mean is optimal.
Multiplication coefficient (MC). In order to
avoid a linear artifact of the regression coef-
ficient, V. A. Dragavtsev introduced a new
parameter in 1981 — the multiplication coef-
ficient, which allows comparing the variabi-
lity of a trait [13]. The higher the numerical
value of this coefficient, the more the sign
changes:

_X, +bixyi
x

i

MC 3)

Where:

x, — average value of the studied trait in
the i variety;

bi — coefficient of linear regression of the
i-variety;

yi — average value for all averages for all
varieties yi for each j point of the experiment.

Index of ecological plasticity (according to
the method of A. O. Gryaznov):

( YB, VB, @n)
~\eyvo, cyo, ™ Teyo
IEP = i 2 n

n )

YB,, VB,, YB, are the value of the trait in
the variety in different years of testing;

CYO,, CYO,, CYO, are the average value of
variety trait for each of the variants of the
experiment [14].

To determine the adaptive capacity, the va-
riety coefficient of adaptability (CA) was used.

The annual coefficient of adaptability (CA)
was calculated using the formula [15]:

CA = (X;) x 100 : X) : 100, (5)

where:

X,; — characteristic of a certain variety in
the year of testing; X — average varietal value
of the trait in a particular year.

The absolute average coefficient of adapta-
bility (CAA) was calculated for the variety by
the formula:

ISSN 2518-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2021, T. 17, N¢ 4
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CAA = (X,C) x 100 : X,) : 100 (6)

where:

X,C — average value of the variety trait over
the years of testing; X, — long-term average
varietal value of the trait.

Stress resistance and compensatory ability
of varieties were determined according to
A. A. Rossielle and S. Hemblin [16]:

SR = Ymin - Ymax (7)

CA = Yoin = Yoax (8)
2

where:

Y, ins Yoo — the minimum and maximum va-

lue of the variety trait.

The coefficient of variation is a relative
value that serves to characterize the disper-
sion (variability) of a trait. It is the ratio of
the standard deviation SD to the arithmetic
mean, expressed as a percentage:

o 5

e ()]

The coefficient of variation is used when it is
necessary to compare the variability of the fea-
tures of an object, expressed in different units
of measurement [17]. It has meaning exclusive-
ly for quantities measured in ratio scales:

CV < 10% - weak variation;

CV 11-25% — average;

CV > 25% - significant.

Statistical processing of the obtained results
was performed with the calculation of the
arithmetic mean (x) of the standard deviation
(SD), calculated using Microsoft Excel 2016.

Results and discussion

Such morphological features of basils as
plant height, leaf area and bush density not on-

ly have a direct impact on crop productivity,
but are also used in breeding to create varieties
suitable for mechanized harvesting (the higher
and denser the bush, the greater its suitability
for high-quality mechanized harvesting). For
some crops, including basils, a compact (com-
pressed) type of bush branching is preferable,
which facilitates inter-row cultivation [18].
Low-growing plants can be used in breeding to
create ornamental varieties and varieties in-
tended for growing in confined spaces. Medi-
um-sized and low-growing basil varieties also
have greater resistance to lodging, which can
be used in breeding for this trait [19].

The dynamics of growth and development of
basils (plant height, leaf area, number of
leaves and number of first order tillers) at
different stages is characterized by the data
presented in Table 1. According to the results
of the studies, plant height was the least vari-
able sign. All the studied varieties were charac-
terized by low variability of the trait; their
indicator was at the level of 3-9% . In general,
the intervarietal variation for this trait was
19%, indicating medium variability.

On the basis of the leaf area, the varieties
‘Ametyst’, ‘Yerevanskyi’ and ‘Temnyi Opal’
turned out to be slightly changing, which had
an indicator in the range of 6—10% . Varieties
‘Badioryi’, ‘Mister Barns’, ‘Lymonnyi Aro-
mat’, ‘MFI-2’, ‘Rutan’ and ‘Siaivo’ were mode-
rately changing, where the coefficient of varia-
tion was in the range of 11-24%.

In terms of the leaf number, differences were
noted between the varieties ‘Badioryi’, ‘Temnyi
Opal’, ‘Ametyst’ and ‘Siaivo’, which were wi-
thin 21-24%, what indicates the average varia-
bility of the trait. Varieties ‘Yerevanskyi’, ‘Mis-
ter Barns’, ‘Lymonnyi Aromat’, ‘MFI-2’ and
‘Rutan’ were characterized by strong variability

Table 1
Morphometric indicators of basil varieties and the degree of their variability
(mean for 2019-2021)
. Plant height, cm Leaf area, cm? Number of leaves, pcs. Numbgr of first order
Variety tillers, pcs.
x+Sd CV, % x+Sd CV, % x+Sd CV, % x+Sd CV, %
‘Badioryi’™ 58.2¢1.7| 3 17.78+2.0 | 12 |277.83+£58.3| 21 | 9.99+1.63 | 16
‘Temnyi Opal’ 59.4+1.6| 3 26.69+2.3 9 1301.81+73.2| 24 |10.66+0.95| 9
Yerevanskyi’ 46.6+2.5| 6 22.69+2.1 | 10 |231.19+69.4| 30 | 9.33x0.94 | 10
‘Ametyst’ 35.8+2.9| 8 20.40+1.2 6 |186.55+45.2| 24 | 6.71£1.00 | 15
‘Mister Barns’ 37.5+¢2.3| 6 14.47+2.2 | 16 |201.21+55.8| 27 | 6.66+0.94 | 14
‘Lymonnyi Aromat’ 36.3£3.2| 9 14.10+£2.7 | 19 |200.87+56.2| 28 | 6.66x0.94 | 14
‘MFI-2 39.0+1.8| 5 16.87+43.9 | 24 |220.86+63.7| 29 | 7.33+0.94 | 13
‘Rutan’ 44.5£3.6 | 8 25.06+2.7 | 11 |247.85+64.6| 26 | 8.00+1.63 | 20
‘Siaivo’ 53.0+2.3| 4 |22.43x2.95| 13 |258.84x62.8| 24 | 8.66+0.94 | 11
Xmed. 45.6 20.1 236.7 8.2
SD 8.80 4.27 36.03 1.43
CV, % 19 21 15 17

ISSN 2518-1017 PLANT VARIETIES STUDYING AND PROTECTION,
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(CV = 26—-30%). The most stable varieties ‘Tem-
nyi Opal’, ‘Ametyst’ and ‘Siaivo’, with the coef-
ficient of variation of 24% were among them.

According to the trait, the number of first
order tillers ‘Temnyi Opal’ and ‘Yerevanskyi’
varieties, with the indicator of 9 and 10%,
turned out to be slightly changing. Other va-
rieties were characterized by medium variabili-
ty and were at the level of 11-20%.

As a result of the analysis, the group of
highly plastic varieties included: ‘Mister
Barns’, ‘MFI-2’, ‘Rutan’, ‘Siaivo’ and ‘Badio-
ryi’, where the regression coefficient was in
the range of 0.91-0.99. Varieties ‘Temnyi
Opal’, ‘Yerevanskyi’, ‘Ametyst’ and ‘Lymon-
nyi Aromat’ were classified as intensive, their
regression coefficient was in the range of
1.03-1.16 (Table 2).

Table 2
Parameters of adaptability of basil varieties depending on plant weight
(mean for 2019-2021)

Variety Xmed. bi Hom Sc MC IEP SR CA
‘Badioryi’™ 303.4 | 0.95 |1206.11| 336.64 | 1.84 1.14 |-146.59| 320.14
‘Temnyi Opal’ 312.9 1.04 |1283.11| 347.22 | 1.89 1.17 |-159.20| 332.44
‘Yerevanskyi’ 243.8 1.06 | 778.83 | 270.52 | 2.17 0.90 |-160.70| 265.23
‘Ametyst’ 207.2 1.03 | 562.47 | 229.89 | 2.34 0.76 |-158.80| 226.31
‘Mister Barns’ 279.4 0.91 |1023.11| 310.05 | 1.87 1.05 |-141.66| 294.69
‘Lymonnyi Aromat” | 226.5 | 1.16 |672.12 | 251.30 | 2.38 0.82 |-177.71| 248.75
‘MFI-2’ 298.0 0.93 |1164.16| 330.73 | 1.83 1.12 | -145.61| 312.65
‘Rutan’ 263.4 | 0.99 |909.40 | 292.32 | 2.01 0.98 |-152.67| 281.21
‘Siaivo’ 282.7 0.93 |1047.62| 313.75| 1.88 1.06 |-149.65| 294.69

*Xmed. — mean value on the basis of plants;

bi — coefficient of linear regression of the

variety; Hom - general homeostaticity of the variety; SC - breeding value of the variety;
MC — multiplication coefficient; IEP - index of ecological plasticity; SR — stress resistance; CA —

compensatory ability of varieties.

Medium-plastic varieties were not revealed
during the research. Varieties ‘Temnyi Opal’
(Hom — 1283.11; Sc — 347.22), ‘MFI-2’ (Hom —
1164.16; Sc — 330.73), were characterized by
high homeostaticity (Hom) and breeding va-
lue (Sc); variety ‘Badioryi’ also had a high
homeostasis (Hom — 1206.11; Sc — 336.64).
The highest value of breeding value was noted
in variety ‘Temnyi Opal’ — 347.22, which was
significantly higher than the control and other
studied varieties. The coefficient of adaptive
capacity over the years of research in basil
cultivars varied slightly (Table 3).

Table 3
Coefficient of adaptability of basil varieties based
on plant weight (2019-2021)

Annual coefficient | Absolute coefficient
Variety of adaptability of adaptability

2019 | 2020 | 2021 (CAA)
‘Temnyi Opal’ 1.171.21|1.13 1.16
‘Yerevanskyi’ 0.86|0.89|0.95 0.91
‘Ametyst’ 0.72]0.70|0.84 0.77
‘Mister Barns’ 1.07/1.07 | 1.01 1.04
‘Lymonnyi Aromat’ |0.78|0.77|0.93 0.84
‘MFI-2' 1.15|1.15| 1.06 1.11
‘Rutan’ 0.9810.98|0.98 0.98
‘Siaivo’ 1.11]1.05|1.02 1.05
‘Badioryi’™* 1.16/1.18|1.08 1.13

So, on average, over the years of research,
the most adaptive varieties were ‘MFI-2’ (CAA
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= 1.11), ‘Badioryi’ (CAA = 1.13), ‘Temnyi
Opal’ (CAA = 1.16).

Varieties ‘Yerevanskyi’, ‘Mister Barns’,
‘Rutan’ and ‘Siaivo’ were characterized as
moderately adaptive and had an index in the
range of 0.91-1.05. Varieties ‘Ametyst’ and
‘Lymonnyi Aromat’ proved to be low adaptive
(CAA = 0.77-0.84).

As a result of statistical analysis, the group
of highly plastic varieties included: ‘Temnyi
Opal’, ‘MFI-2°, ‘Siaivo’ and ‘Badioryi’, where
the regression coefficient was in the range of
0.57-0.78. Intensive varieties include: ‘Yere-
vanskyi’, ‘Ametyst’, ‘Mister Barns’, ‘Lymon-
nyi Aromat’ and ‘Rutan’, where the regres-
sion coefficient was in the range of 1.07-1.54.
These varieties respond well to improved en-
vironmental conditions, so they are best used
in intensive growing technologies that provide
maximum early production. Medium-plastic
varieties were not identified during the re-
search (Table 4).

Varieties ‘Temnyi Opal’ (Hom — 96.23; Sc —
18.02), ‘MFI-2° (Hom — 83.67; Sc — 16.80)
were characterized by high homeostaticity
(Hom) and breeding value (Sc). Variety ‘Badio-
ryi’ also had a high homeostaticity (Hom —
89.55; Sc — 17.38). The highest value of breeding
value was noted in ‘Temnyi opal’ variety —
18.02, which was significantly higher than
the control and other studied varieties. On
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Table 4

Parameters of adaptability of basils depending on the variety
in terms of their marketable yield (mean for 2019-2021)

Variety Xmed. bi Hom Sc MC IEP SR CA
‘Badioryi’™ 15.3 | 0.57 |89.55|17.38| 1.49 | 1.18 | -2.27 | 15.43
‘Temnyi Opal’ 15.9 | 0.66 |96.23|18.02 | 1.54 | 1.22 |-2.55|16.08
‘Yerevanskyi’ 11.9 | 1.14 | 54.48 | 13.56 | 2.25 | 0.91 | -4.25|12.43
‘Ametyst’ 9.7 | 1.38 |36.07|11.03 | 2.85 | 0.74 |-5.07 | 10.34
‘Mister Barns’ 12.9 | 1.07 | 63.94|14.69 | 2.08 | 0.99 |-3.99|13.40
‘Lymonnyi Aromat’ | 10.7 | 1.54 | 43.44|12.11| 2.88 | 0.81 |-5.62 | 11.41
‘MFI-2’ 14.8 | 0.66 |83.67|16.80| 1.59 | 1.14 |-2.73|14.87
‘Rutan’ 12.4 | 1.19 | 58.51|14.05| 2.26 | 0.95 | -4.56 |12.78
‘Siaivo’ 13.8 | 0.78 | 72.50|15.64 | 1.74 | 1.06 |-2.96 | 14.08

average, over the years of research, the most
adaptive varieties were ‘MFI-2’ (CAA = 1.13),
‘Badioryi’ (KAA = 1.17), ‘Temnyi Opal’ (CAA =
1.22). Varieties ‘Yerevanskyi’, ‘Mister Barns’,
‘Rutan’ and ‘Siaivo’ were characterized as me-
dium adaptive and had an index in the range
of 0.92-1.06. Varieties ‘Ametyst’ and ‘Lymon-
nyi Aromat’ proved to be low adaptive (CAA =
0.74-0.82) (Table 5).

Table 5
Coefficient of adaptability of basil varieties
based on marketable yield (2019-2021)

Annual coefficient Absolute
Variety of adaptability coefficient of
2019 | 2020 | 2021 | adaptability (CAA)
‘Badioryi’™* 1.23|1.24|1.08 1.17
‘Temnyi Opal’ 1.26|1.28|1.13 1.22
Yerevanskyi’ 0.89|0.89 | 0.95 0.92
Ametyst’ 0.69 | 0.68 | 0.84 0.74
‘Mister Barns’ 0.9810.99|1.01 0.99
‘Lymonnyi Aromat’ | 0.75|0.75 | 0.93 0.82
‘MFI-2' 1.19 | 1.17 | 1.06 1.13
‘Rutan’ 0.9410.91/0.98 0.95
‘Siaivo’ 1.07 1 1.09| 1.02 1.06
Conclusions

The study of productivity, variability of
morphometric parameters, adaptive proper-
ties of basil varieties made it possible to
identify the best of them for the conditions
of the Right-Bank Forest-Steppe of Ukraine.
According to the results of the research, the
following varieties can be attributed to the
group of highly plastic ones on the basis of
«commercial yield» trait: ‘Temnyi Opal’,
‘MFI-2’, ‘Siaivo’ and ‘Badioryi’, for which
the regression coefficient was in the range
of 0.57-0,78. Varieties ‘MFI-2° (CAA =
1.11), ‘Badioryi’ (CAA = 1.13), ‘Temnyi
Opal’ (CAA = 1.16) turned out to be the
most adaptive based on the trait «plant
weight»; varieties ‘Badioryi’ (CAA = 1.17),
‘Temnyi Opal’ (CAA = 1.16), and ‘MFI-2’
(CAA =1.13) — according to the trait «com-

mercial yield». An analysis of the combinati-
on of high productivity, quantitative charac-
teristics of the crop structure with the level
of ecological plasticity and stability indi-
cates different ways of forming these indi-
cators in individual varieties. It was re-
vealed that a high level of plasticity and
yield stability does not give a similar result
in terms of individual quantitative charac-
teristics of its structure.
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Mera. OuiHtoBaHHsA CTaHy COPTOBMX PECYPCiBiafAanTUBHO-
NPOAYKTUBHOTO MOTEHLiaNy POCAMH BACWUJIbKIB CMpaBXHiX
(6a3uniky). Metoau. Monbosi, nabopaTopHi, CTaTUCTUYHI
i po3paxyHKOBO-aHaNiTMyHi. [lo NonboBUX Hanexanu pos-
OGuBKa [OCNiAHOT AiNsHKKM Ta nonboBi poboTu. Jlabopatop-
HUW METOJ, 3aCTOCOBYBA/MW A1 aHANi3y POC/IUH, OLiHIOBAHHS
AKOCTi BpOXalo, AOCHiAKeHHs (i3uyHuX, XiMidyHMX Ta
MikpoGionoriyHux BnactupocTeit rpyHTy. CTaTUCTUYHMM Ta
pO3paxyHKOBO-aHaNiTUYHUM METOJAMW OBuYMCIIOBaNM pe-
3ynbtatu. Pesynbtatv. 3a pesynbTaTaMu JOCNigKeHb A0
rpynu BMCOKOMNACTUYHWUX COPTiB 33 O3HAKOK «TOBApHa
BpOXKaiHicTby» Oyno BigHeceHo coptu ‘TemHuit onan’, ‘MOI-2',
‘CanBo’ Ta ‘bagbopuit’, fe KoediuieHT perpecii bys y Mexax
0,57-0,78. HailBuLLe 3HaYeHHs ceneKLiinHoi LiHHOoCTi 3a 03-
HAKOI «Maca poCchuH» Byno Bif3HauyeHo y copTy ‘TeMHuii
onan’,Sc=347,22. [lo rpyn1 BUCOKOMNIACTUYHUX COPTiB 3a 03-
HAKO «Maca pocnuH» Byno BifgHeceHo copTu ‘MicTep bapHc,
‘M®I-2’, ‘PyTaH’, ‘CaitBo’ Ta ‘bagbopuit’, ans akux KoedilieHT
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perpecii 6yB y Mexax 0,91-0,99. [lo iHTEHCMBHUX BigHecw
copTu ‘TemHuit onan’, ‘EpeBaHcbkuit’, ‘AMeTncT Ta “JIMMOHHMIA
apomar’. loka3HUK KoediuieHTy perpecii pas LuUX COPTiB
3HaxoauBcA y Mexax 1,03-1,16. AHani3 noegHaHHA BUCOKOT
NPOJYKTUBHOCTI, KiNbKiCHUX O3HAaK CTPYKTYpU BpOXalo 3
piBHEM eKONoriyHoi NaCcTUYHOCTI Ta cTabinbHOCTI CBiAYNUTD
npo pi3Hi wnaxu opMyBaHHA LUX MOKA3HUKIB OKpeMuX
COpTiB. BcTaHOB/EHO, WO BUCOKUI piBEHb MNACTUYHOCTI Ta
cTabinbHOCTi BPOXKANHOCTI He rapaHTye aHanoriyHoro pe-
3y/IbTaTy 33 OKPEMUMM KiJIbKICHUMKU O3HAKaMU MOro CTPYK-
Typu. BuUCHOBKM. 3a BennuyuHO mapameTpiB BapitoBaHHs
03HaK MOXHa OLiHIOBAaTU CTYNiHb afanTUBHOCTI COPTiB
BacUIbKiB cnpaBkHix. OTpUMaHi pe3ynstatu A03BONATH
06'€KTUBHO OLiHUTM aAfANTUBHO-MNPOAYKTUBHMWI NOTeHLian
COpTiB Ta sKicHO npoBecTu pJobip BuxigHux dopm Ans
nojanbLoi cenekuii Ha afanTUBHICTb.

Knroyosi cnosa: adanmusHa 30amHicms,; cmabinbHicme,
naacmu4Hicms; MOpOMempuUYHi NOKA3HUKU,; YPOXKALHICMb.
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MpoAYKTUBHICTb COPTiB pocnuH Bupaie poay Galega L.
y MMpaBo6epekHomy Jlicocteny YKpaiHu

I. b. Paxmertos, 0. B. llumancoka*, 0. . boupapuyk, 0. M. BepryH,
0. A. Kopabnboga, C. 0. PaxmetoBa, B. B. diweHko

HauioHanbHul 6omariyHul cad imeni M. M. Ipuwxa HAH Ykpainu, syn. Tumipssesceka, 1, m. Kuis, 01014, Yxpaina,
*e-mail: galega777 @ukr.net

Merta. BctaHoBMTH 0c061MBOCTI (hOpMyBaHHA eNeMeHTIB NPOAYKTUBHOCTI POCAUH BULIB pody Galega 3anexHo Bif CopToBUX
BNIACTMBOCTEI Ta YMOB BereTalii 3a iHTpoayKUii B NpaBobepexHomy Jlicocteny YkpaiHu. Metogu. Ynponosx 2004-2020 pp.
B 1a6OPaTOPHMX Ta NObOBUX YMOBax HalioHanbHOro 60TaHiYHOro cagy AOCAimKYBay WicTb COPTIB POCAWH BUAIB POAY KO3-
naTHuKa (Galega) BnacHoi cenekuii. BukopuctaHo HacTynHi MeTou: TeEOpeTUYHi (MaTeMaTyHa o6pobKa), npakTyHi (onu-
coBi, nopiBHANbHI). OuiHoBanK Taki MOpdoMETPUYHi napaMeTpu, AK: BUCOTA POCIMH; KiNbKiCTb NaroHis, NUCTKIB, CyLBiTb
Ha POC/IMHY; PO3MipW NAOLIB; JOBXMHA KOPEHEBOT CUCTEMM, @ TAaKOX MPOAYKTUBHUI noTeHuian; asoTdikcyloya 3aaTHICTb
POCNUH; Maca NPOAYKTUBHUX NAroHiB; TEMNOEMHICTb; YPOXKANHICTb Haf3eMHOT Macu; BUXif cyxXoi peqyoBUHY Ta eHeprii 3 ogu-
HUUi niowi. Pesynbratu. BctaHoBneHo, wo coptu G. orientalis Lam. (‘KaBka3bkuit 6paHeus’, ‘Cantot’, ‘HBC-75, ‘Pabunk’) Ta
G. officinalis L. (‘TapaHT, ‘®naminro’) 3a iHTpopykLii B MpaBobepexHomy Jlicocteny YkpaiHu xapakTepusyBanucb BUCOKOKD
NPOLYKTUBHICTIO Hag3emHoi ditomacu (28,6-62,4 T/ra), a TaKoX BUXOLOM cyxoro 3anuwky (7,12-16,5 1/ra). ¥ cTpykTypi
HaA3eMHOT MacK JOCNiMKEHNUX COPTiB Ha fonto cteben npunagano 37,0-44,2%, nuctkis — 40,9-51,4%, cyuBitb — 11,6-14,9%
Bif 3aranbHOi MacK pocnuH. TenaoEMHICTb CUPOBUHM pocnuH G. orientalis ctaHoBuna 4051-4275 kkan/ra. 3aranbHuii BUXig
eHeprii i3 Hag3eMHoT Macu caras 30,44-67,85 [kan/ra. BucHoBKu. Pocinuu Bugie poay Galega 3 BUCOKUM noTeHuianom bio-
Macu 3aaTHi 3abesneyyBaTv CUPOBMHOW Ans BUpobHMUTBA Giorasy. Haiikpale cepen AOCNifKEHMX WECTU COPTIB BNACHOT
cenekuii 3apekomeHpyBanu cebe ‘Onaminro’, ‘HBC-75', ‘PAGumK’.

Knioyosi cnosa: Galega officinalis; Galega orientalis; copm; mopghonozis; azomeikcyroya aKmusHicmMb; MensoEMHICMb;

BUXIO HAO3eMHOT Macu ma eHepaii.

Bctyn

Poguma Fabaceae — poOCIMHUM i3 BUCOKUM
BMiCTOM HOXKMBHUX PEUYOBUH, 30KpeMa IIpoTei-
HY, a TaKOK OioaKTmBHUMU (hiTOECTpoTeHaAMH,
IO POOUTH iX IMEPCIEeKTUBHUMU AJIA BUKOPUC-
TaHHA y PisHUX chepax rocmomaprooBamud [1].
Bunu pony Galega € ogHuMET i3 HAWIIHHIIIINX
I BOOHOYAC MAJIOBUBUEHUMH IIPEICTaBHUKAMU
miei pogunm [2].

Pocaunu suny G. orientalis gocaigxymoTbesd,
30KpeMa, AK KOopMoBi [3—7] saBraKu ixHill Bu-
COKili mpoxykTuBHOCTI [8], cTifikocTi B pisHMX
KJIiMaTHYHUX YMOBax, €KOHOMiuHil#lI peHTa-
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6ennuocTi. Cepen mepeBar X POCJIMH MOKHA
BiIMIiTHUTH TpHBaJje KUTTA arpodiTolleHo3iB
[9]. 3a paHHBOCTHUTJIICTIO IIi POCIWHU IIepeBa-
JKaloTh BifloMi aHajJoru, XapaKTepusyHTbCSA
OiIBUIIIEHOI0 MOPO3OCTiNKicTIO, JHUCTKU He
OCHUIIAIOThCSA B CiHi, POCIMHU He IOIIKOIKY-
I0ThbCA IMKimgHMKamMm Ta xBopobamm [10]. 3a
KOpMOBUME xapakTepuctukamu (. orientalis
He IOCTYIIAa€ThCA iHIITMM 6000BUM KYJIbTypaM,
rakuM AK Trifolium pratense ta Medicago
sativa. BukopucTtaHH4d 11 Ha KOPM MOKJINBE AK
y BUIJIALL 3eJeHOI MacH, TaK i B CyXoMmy.
3a BereralifiHuii mepios BUCOKOBPOKANHUIMA
TPaBOCTili MOKe 3a0e3meunTH BUXiA OJIU3BKO
3 T/ra Oimxa. IlopiBHanabHi mociimKeHHS
G. orientalis Ta Medicago sativa mokasaju, 110
IIi KyJbTYPU XapaKTepus3ylThCcA He TiJIbKU BU-
COKOI0 IIPOAYKTUBHICTIO, & MOXKYTh BUKOPUC-
TOBYBaTHCh SK BiJHOBJIIOBAJIbHE [:KepPejo
ereprii [11-13]. HocrimxeHHA POCIMHHOL CHPO-
BUHM Yy pisdHUX (asax Bererailii JT03BOJIUJIO
3’sacyBaTu, 1110 3ejieHa Maca G. orientalis € 1iH-
HOIO CMPOBWHOIO MJIs 3aroTiBJIi CiHa 3a yMOBH
IOTPUMaHHA TEeXHOJIOTiuHMX BuMOT [14].

B ymoBax momipHOro KJiMaTHYHOIO IIOACY
BeTeTaliiiumil mepion pocamH ckaagae 85—114
6 3aJIe’KHO Bill POKY JKHUTT.

Bukopucranus Ha OiomanuBo G. orientalis
PEeKOMEHIOBAHO MicJad IIepIIOro BiAUuy:KeHHS
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Ha/BeMHO] YacTHUHU, a AK KOPMOBOI KYJbTYpPU —
nicaa appyroro. BposkaliHicTsr cyxol Mmacu
9,1-12,8 v/ra [15].

Y HarmionasmsHOMy 6GoTaHiuHOMY camy imeHi
M. M. I'pumiika HAH Vxkpainu y Bigmiai Kyiib-
TYypHOI (hJiopu BuBenIeHO coptu Buny G. orienta-
lis — ‘Pabuux’ [16], ‘HBC-75°, ‘KaBraspkuii
opamens’, ‘Camor’, Buny G. officinalis — ‘Pia-
miuro’ [17] ra ‘TapanT’.

BopoBam:xkeHHsS KO3JIATHUKA Y BUPOOHUIITBO
AK eHepreTUYHoOl KyJAbTYPU, OKPIM OTPUMaHHA
memieBoi OioMacu, CHPUSATHME 3MEHIIIEHHIO
€HeproBUTpAT, 30araueHHIO Ta IIOJIIIIIEeHHIO
CTPYKTYpPH I'PYHTY, 3aXUCTY BiJ HOBiTpPAHOI Ta
BOOHOI eposiii. BamamBoio ocob0imBicTiO Iriei
KYJbTYPHU € TPUBAJUIU IIEPios rocIomzapcbKoro
BuKopuctanus (moman 10 pokriB), crabinbHaA
BHCOKAa NPOAYKTUBHICTL. BararohyHKIIiOHAIb-
HiCTH KO3JIATHUKA JO3BOJISE TOT0 BUKOPUCTAH-
HA y CUPOBMHHOMY KOHBeepi B poJii HOBOI cu-
IepaJjbHOl, MeIogalfHol, JIIKapCchbKOi, KOPMOBOI
KYJbTYPH, a TAKOXK AK €HEPreTUUYHOI POCIUHU
Ias BUpOOHUIITBA OiomasmBa. JlocuTh BasKJIm-
BOIO OCOOJIMBICTIO KOBJIATHUKA € EKOJIOTiuHa
IJIACTUYHICTH II[OJ0 IPUCTOCYBAHHSA 10 PiBHUX
30BHINIHIX (PAKTOPiB: X0JI0/I0-, BUMO-, MOPO30-
i mocyXocTifiKicTh.

Matepianu Ta MeToau foCNigKEHDb

¥ pob6oTi BUKOPUCTOBYBAJIY TEOPETUYHUN Ta
OPAKTUYHUNA METOM JOCJIiIMKeHH BereTaIiiHo-
ro mepioxy — 3a (pasamu po3BUTKY ((eHoJ0riu-
Hi (dasm) BiATOBIAHO MO 3araJbHOIPUNHATUX
MeToAuK. IIpoAyKTUBHICTH HaJ3eMHOI Macu

BusHauayu 3a Mmeroaukamu BHI, Binauinbko-
TO HAYKOBO-IOCJiZHOTO iHCTHUTYTY KOopMiB [18].
Busznauanam BMicT cyxoro 3ajuINKy 3TigHO i3
3araJIbHONIPUNHATOI MeTonuKoio [19]. Enepre-
TUUYHY IiHHICTh CHPOBMHU BU3HAYAJIU Ha KaJo-
pumerpi IKA C-200. AxTuBHicTL cuMOGioTHY-
HOI azoT(ikcarlrii JocaimKyBaan 3a METOINKOIO
B. B. Boakorona [20]. CraTtucTuuny o0poOKy
eKCIIEPUMEHTAJIbHUX MaHWUX BUKOHAHO 3TiTHO
3 meronmkoio I'. M. Baitmena (1973, 1983),
B. O. locuexoBa [21] 3 BUKOpPUCTAHHSIM IIPOT-
pamu Anova. [na amasnisy pesayabTaTiB crTa-
TUCTUYHUX OOpaxXyHKIiB BHKOPHCTOBYBAJIU
cepenui apudpmermuni (M), moxmbxu cepen-
HBOI apudpmeruunoi (m), cTaHIZApTHE Bigxu-
JeHHA (G).

Pe3ynbTatn gocnigKeHb

3aJyryueHi 40 iHTPOAYKIIifIHOTO mpoIiecy poc-
JauHn BUIiB pony Galega mpencrasieHi 6araTo-
piuHMMM TpaB’AHUCTUMU POCJIUHAMMU, HAI3EM-
HA YaCTHHA AKUX ABJIAE COO0I0 CHCTEMY OJHO-
piunux maroniB (puc. 1). Bucora pociun cra-
HOBUTH 140—-150 cMm 3ayexHO Big yMOB 3poc-
TaHHs. JIMCTKM HeapHOIEPHCTOCKJIanHi, 3
5—6 map aiinenomiOHUX JUCTOUKiB, 3 UepeIIKa-
MH B3aBIOBXKKM 15 cM y HIMKHIX JINCTKIiB,
5-7 cm — y BepxHix. CynsiTra — KuTHIa 3
30—-50 xBiTOK, 3aJIeKHO Bil COPTOBUX 0COO.JIN-
BocTeilt Mae Oine, 61akuTHO-(hioseToBe, TypITy-
poBe, po:keBe Ta iH. 3abapBieHHA. PocauHn
YyIOBO 3AMMIIOThCA KoMaxamu. ILmig — 6i0,
2—4 cM 3aBOOBXKKHU 3 3—7 KOBTYBATHMU HAaci-
HUHAMH.

Puc. 1. CyuBitTa coptiB pocnuH G. orientalis Lam. (1-4) Ta G. officinalis L. (5, 6):
1 - 'Pabuuk’; 2 - ‘Caniot’; 3 - 'HBC-75"; 4 — ‘KaBka3bKuit 6paHeLb’; 5 — ‘TapaHT’; 6 — ‘Onaminro’

JJIA KOMILJIEKCHOTO OIliHIOBaHHA YyCixX IIpo-
IYKTUBHUX IMOKA3HUKIiB OyJI0O IIpoaHAi30BaHO
OiomMeTpuuHi mapaMeTpu POCIUH MEPIIOTo, APY-
Toro Ta TPeThOTO0 POKiB KUTTA. BcTanHoBieHO
MaKCHUMAaJIbHY KiJbKIiCTh mIaroHiB s0araueHHs
(I Ta II mopsaaKy) — IPOJIEITUYHUX Ta CHUJIEH-
TUYHUX, 1110 PO3BUBAIOTHCA OJJHOUACHO 3 I'OJIOB-
HUM Ta YIPOAOBK Bererailii, BimmomigHo. Ili
nmaroHu (popMyIoThbCA HA BEreTaTUBHO-TeHEPATHB-
Hux naroxax (BI'II) pocaun. Pociunu G. orienta-
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lis 3a BuCOTOI0 Ta MOP(OMETPUUHUMHU ITOKA3HU-
KaMM JIMCTKIB IepeBakanu pocaumuu G. offici-
nalis. Kinokicts BI'TI y pocaun G. officinalis ma
IPYTOMY POIIi KUTTSA 30iJIbIITyBajsacsa IIOPiBHS-
HO 3 mepmuM pokoMm y 1,1 pasiB, ame ameHIITy-
Bajlacs HA TPeThbOMY POIli KUTTA y 7,55 pasis.
Pocaunu G. orientalis — HaBIIaKu B IIEPIUH PiK
XapaKTepu3yBaJNCh MaJIOIO KiJbKiCTIO IIaroHiB,
ajie 3 KOXKHUM HACTYIHUM POKOM IXHA KiJb-
KicThb s30iapmryBasack y 10,9 pasis. Haiibinbiia

275



COmeBuB'-IeHHﬂ ma copmo3Hascmso

KiJIBbKiCTh JUCTKIB, CYIIBIiTh Ta JOBYKMHA KOPEHSI
Yy IJaHUX POCJHH CcIlocTepirajgach Ha JAPYyroMy
porti xxurTsa (Tada. 1). Kinpkicts BI'TI 3amexuthb

BiZl POKY *KUTTsI poCauH — Y pocauH G. officinalis
IXHA KiJIbKiCTH 3MEHIITyBaJIacsi Ha TPETHOMY
PpoIIi KUTTH.

Tabauus 1

biomeTpuuHi nokasHMKK pocauH pogy Galega L. nepworo, apyroro, TPeTbOro PoKiB XUTTA
y nepioa KBiTyBaHHA

Pik Bucota pocauH, Kinbkictb Ha pocauHi, wr. Rosxuna

Bup KopeHeBoi
Beretaun ™ naroHis NUCTKiB CyugiTh cucTeMu, CM
I 73,11+2,52 | 28,63+1,28 | 257,63+1,24 | 114,35+1,16 | 30,61+2,35
G. officinalis II 123,41+1,95 | 31,72+1,34 | 285,48+1,42 | 168,54+1,25 | 43,21+1,89
111 117,25+1,85 4,2+0,26 37,80+0,28 | 34,32+1,21 | 39,37+2,25
I 58,46+1,75 2,96+0,24 | 17,25+1,36 - 18,93+2,14

G. orientalis II 130,34+1,36 | 18,28+0,98 | 164,52+1,23 | 62,14+1,52 | 38,72+1,32
111 141,43+1,51 | 32,54+0,75 | 292,86+1,47 | 87,56+1,14 | 41,46+1,47

XapaKTepusynoun miIig pocaur poxny Galega
CJIii 3a3HAUYMTU, IO BiH € THUIIOBUM MAJIA yCiX
Fabaceae, To6TO 6i6. 3a THIOM I'iHeIelO0, 3 AKO-
ro 6i0 po3BUBaETHCA, BiH OyBae IOJiMepHUM
(6inpIn pigKe ABUINE) TA MOHOMEPHUM, AKIIIO
TriHelell IIPeJACTABJEHHN OJHIE€I0 MATOUYKOIO
(xapakrepuo naa Caesalpiniaceae, Fabaceae
ta in.). Bi6 OyBae saHIeTOmOmiOHUNA CTHUCHY-
Ui 3 O0KiB, IO XapakKTepHo mas G. orientalis
[22] Ta KOHyCcOTOMiOHMM OKPYTJIOL (hopMU — AK
y G. officinalis.

3a OioMeTpMUYHMMHN IOKA3HWKaMU IIJIOLIiB
(cepemuboro sapycy) pocaunu G. officinalis me-
peBakaJyu miaonu immoro suny. Tak, JOBXKMHA,
mupUHA Ta JiaMeTp IJIOAY Yy POCIHH
G. officinalis cranosuiu 33,5; 3,81 Ta 7,88 MM,
BigmoBimHo. [loBXKMHA, HIIMpPUHA Ta AiaMeTp
mwiaony B (. orientalis oymm 27,7; 3,34 Ta
5,62 mm, BigmoBigHO (Tabi. 2).

CuMmbOioTruHi BiZHOCHMHM 3 MiKpoopraxizma-
MU BiZirparoTh Ba)KJNUBY POJIb Y JKUTTi POCIMH.
Bouu 3abesmeuyioTh Kpaille MiHepajabHe KUB-
JIeHHHA, IIiABUITYIOTh 3aXWCT POCJHH BiJ maTo-
reHiB, IIOJIETIIYIOTh ajallTallilo 0 CTPeciB Ta

. 1{".' o]

-l--‘ !'IT{ "L« l. ot :’t;ﬂ

Puc. 2. 3aranbHuit BUrNAA KOpeHeBoi cucteMu 3 6ynb604KaMU Ha KOpPEHAX POCIUH

Tabnuys 2
biomeTpuuHi nokasHuKu nnoais pocnuH BuAiB
poay Galega L. (cepepne 3a 2004-2020 pp.)

MokasHuK nnoay G. officinalis G. orientalis
[loBxuHa, MM 33,540,11 27,7+1,35
WwupuHa, MM 3,81+0,31 3,34+0,26
[iametp, mm 7,87+0,22 5,62+0,45

IEeBHOI0O MipOI0 HOKPAIYIOTh PEryJAilo Po3-
BUTKY pociuH [23]. MikpoopraunismMmu BUKOHY-
IOTh pPiBHI BHYTPIMIHLOKJITHHHI cuUMOioHTH
(6y1p00uKOBi OaKkTepii, eHJOMiIKOpPM3HI rpudu),
eHpo(hiTH, AKi 3ace/IsTI0Th TKAHUHU HAT3eMHUX
i mimsemHux opraumiB (asordikcatopm Aceto-
bacter i Azoarcus abo pisKKOBi rpudm), a TAKOXK
eKTocuMOiOHTH, AKi 3aceJA0Th IIOBEPXHIO POC-
JIVH.

Busasneno, 1o pocauru poxy Galega yTBO-
poOIOTH Ha KOpeHeBilh cucremi OyJInL00UYKH;
(puc. 2), 3 AKMX BuUIijeHO OarTepii BUIY
Rhizobium galegae, 110 Buepiiie OyJu DOCTif-
skerni T. Hauke-Pacewiczowa [24]. Yuacaigok
Takoro cumbiosdy BimOyBaeThbCa aKyMyJIAIlis
MOBiTPAHOTO a30Ty B I'PYHTI.

Py -9 \' .
A~ S

"‘i':-:'."' \
'l-& n._. L

G. officinalis L. (A) 1a G. orientalis Lam. (b)
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3a ymoB inTpoaykirii B IIpaBobepe:xuomy Jlico-
creny YKpainu Oyi1pO0OUYKM Ha KOpEHEeBiil cuc-
TeMi pocauH pony Galega po3moumHaOTh Qop-
myBaTtuca Ha 15—17 moby micis mosaBu CXOXiB.
3a cOpuATINBUX MMOTOAHO-KJIIMATUYHUX YMOB
iXHA KiJbKicTh AMHAMIUHO 30iJBIIYETBCA IO
mouaTky (opmyBanHSa 000iB.

A migBuieHHA TPOAYKTUBHOCTI cumbGio-
THUYHOI as3oTdikcallii B arpoieHosax HeoOXigHo
BpPaxXOBYBaTH KOHKPETHI I'DYHTOBO-KJIiMaTHUHI
Ta arpoTexHiyHi YMOBHU, IIPOBOJUTHU CEJEKI[iI0
copTiB 6000BUX KYJbTYp i mTamiB 6yJab004KO-
BUX 0aKTepili, a TaKOK CTBOPIOBATH CIIPUATJIM -
Bi ymMoBu M e(peKTHBHOroO (DYHKI[IOHYBaHHS
0000B0-pusobiasmbHOTO cuMOiosy [25].

3a pesyabTaTaMu JOCIiKeHb BCTAHOBJIEHO,
10 HaiibisbIna asoT@ikcyooua aKTUBHICTEL Bij-
OyBaeThcA y (ady KBITYBaHHSA i 3aJI€XKUTH Bif

COPTOBUX OCOOJHBOCTeIi, am:ke y Iieii mepion
HaMO1IBIN COPUATINBI YMOBHU IJIS POCTY i PO3-
BUTKY pociuH. I pyHTOBa Mikpodopa mocrar-
HBO aKTHUBHA i ToMy asordikcyroui Oaxrepii
1HTEHCUBHO IIPAIIOIOTL. ¥ HOCYIILJIMBUU IIEePios
Ha KOPEeHeBi#l cucremMi pociimH (POPMYETHCSH
3HAYHO MEHINA KiJbKiCcTh aKTHUBHUX OyJIB0O-
YOK. BcTaHOBJIEHO, IO MiK a30T(iKCYIOUOI0
3JaTHICTIO BUAIB i COPTiB € CyTTEBi BigmMiHHOC-
Ti. Ha#i6inbl1y aKTUBHICTh BUABJICHO V POCJIUH
G. officinalis copry ‘@gaminro’, sKa CTaHOBU-
aa 16,28 mrr N,/pociuny s3a roguny. ¥ poc-
aue G. orientalis HAWBUMIMMU IIOKAa3HUKaAMH
xapakTepusyBasca copt ‘HBC-75’ — 11,91 mkr
N,/pocauny s3a roguny (puc. 3). Hafimenmumu
IOKa3HUKAMM CcepeJ YCiX COopTiB xapakKTepu-
syBaBca ‘KaBkaspkuii Opamens’ — 1,86 MKT
N,/pocauny 3a roguny [26].

184 16,28 14+
E e 1191
5 4 = 10
> 127 > 7,96
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‘TapaHT’ ‘naminro’ KaBKasbkuit Cantot HBC-75 Pabuunk

Copt

GpaHeub’

Copt

Puc. 3. AsoTdikcytoua akTMBHiCTb copTiB pocauH G. officinalis L. Ta G. orientalis Lam.
3anexHo Bif copToBUX 0co6MBOCTEN Y (ha3y KBiTYBaHHA

PesyisbraTu mocaimskeHb CBiguaTh IIPO BHCO-
KU NOPOAYKTUBHUWII MOTEHIiaJ MOCJIiI:KyBa-
450
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350

300

= 250

200

150+

100

50 1

3714

132,5
123,3

104,9 Iﬂ

164,0

HuX pocauH poxy Galega 3aje:XHO Bim ixmHix
copToBUX ocobsimBocTeit (puc. 4).

183,8
151,9
125,0 120,6

39,1 41,4 555
30,1

Creben

Hap3emHa

JlncTkis CyupitTs

B ‘KasKa3bkuit 6paredy B ‘Canior B HBC-75" O 'Pabumk’
Puc. 4. Maca npoAyKTUBHMX NaroHiB pocauH* G. orientalis Lam. 3anexHo Big cOpToBMX 0CO6NMBOCTEI
* aHanizysanu no 10 pocauH y 4OTUPMPA30Bili MOBTOPHOCTI

HocaimxyBaHi BUAM KO3JIATHUKIB 3AaTHI
dopmyBaTu 3a BereraliiiHuii ce3oH Big 28,6 mo
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62,4 T/ra Ham3eMHOI Macu, 3a BUXOJAOM CyXOTO
saauinky Big 7,12 mo 16,5 T/ra (puc. 5). 3a
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IPOAYKTHUBHICTIO IIarOHiB BCTAHOBJIEHO 3HAUHY
nepeBary copriB ‘Padoumx’ ta ‘HBC-75°, aki

70+
60 -
50

41,04
40

T/ra

28,6
30

201 10,54
104 7,12

CTBOPEHO AJIA BUKOPUCTAHHS, HAacaMIepem:, AK
€HEPTreTUYHUX KYJIbTYP.

62,4

54,37

15,41

™~ ‘l i J
KaBka3bkuii 6paHeLb Caniot

‘HBC-7% ‘Pabumk’

Copt

B YpoxalHicTb Haa3eMHOT Macu

[ Buxig cyxoi pe4oBuHm

Puc. 5. YpoxaitHicTb pocnuH G. orientalis Lam. 3anexHo Big copToBMx 0co6nuBocTeit
y nepiop KBiTyBaHHA — NJIOJOHOLIEHHA

3ejleHa Maca MEeBHOIO Mipoio 3aJIe’KUTH Bif
YacTKH y Hill JucTKiB, cTebes Ta CyIBiTh,
TOOTO CTPYKTYPHU BpOKao. ¥ CTPYKTYPi Hand-
3eMHOI MacH COPTiB Ha AOJ0 cTebes mpuia-
maino 37,0-44,2% , aucrkis — 40,9-51,4%,
cyuBits — 11,6—14,9% . Hait6inbIiny g0JIb0BY
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43,6

40,3 ® 42,6

401
32 301

201
11,6

i

10+

13,8

yuacThb cTebes Ta CyHnBiTHL OyJO0 BUABJIEHO Y
copry ‘Pabumk’, a aumctkiB — y ‘HBC-75’
(puc. 6). Ile nmosBoJise PO3TIAATATH COPTHU
G. orientalis K TMePCHEKTUBHI KYJAbTYPH A5
KOPMOBUPOOHUIITBA, a TAKOK AJISI BUPOOHUII-
TBa Oiorasy.

51,4

44,2
40,9
37

14,9

1

11,6

|

0
‘KaBKa3sbKuii 6paHelb’ ‘CantoT’

‘HBC-75" ‘Pabyuk’

Copt

H Cre6na O Jluctku @ CyugiTTs
Puc. 6. HapsemHa maca naroHies pocnuH Bugy G. orientalis Lam. 3anexHo Bif copToBux ocobnnsocren

TemmoeMHuicTh 6ioMacu Ta ii eHeprompoayK-
TUBHICTH € BUAOCHEIM(PIUHMIMEU HapaMeTpaMu
IJIST JOCJiAKYBAHUX BUIIB KOBJIATHUKIB Ta 1X-
HiX copTiB. 3a IIKaJ0I0 €HEePreTHYHOI OI[iHKM
pociauu [27] 3a ymoB inTpoaykiiii B Jlicocremy
Vkpainu wHaiOiIBIT eHeprompoOIyYKTUBHUMU
copTaMu 3a BUXOJIOM CYXO0i peUOBUHY BUSBUJIU-
ca ‘Pabuuk’ tra ‘HBC-75’, 3a TemnoemHicTIO —
‘KaBrasbKuil OpaHens’, 3a yposKalHicTIO HaI-
3eMHOI Macu — ‘Pabuuk’.

EHepronpogyKTHUBHICTD KYJBTYP 3HAUHOIO Mi-
poio 3aJIeXKUTh Bij 3arajbHOI IIPOAYKTUBHOCTI
copriB. TemnoemHicTL cupoBUHU pociuH G. orien-
talis cranoBmia 4051-4275 kkasm/ra. 3arajib-
HUM Buxin eneprii caras 30,44—67,85 I'kai/ra.
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Cepen mocaimxyBaHux copriB G. orientalis 3a
BciMa IPOAYKTHBHUMM NOKa3HMKaMM Bil3Ha-
ynaucsa coptu ‘Padumk’ ra ‘HBC-75’ (Taba. 3).

Tabnuys 3
MpoaykTUBHiCTL COpPTiB pocauH pogy Galega 3a Buxogom
CYXOro 3aJIMILKY Ta eHeprii 3 HaA3eMHOT YaCTUHM
y ha3i KBiTyBaHHA

Buxip cyxoro TennoemHicTs Buxig eHeprii

Copt 3aNULLKY, "| 3 Hap3eMmHoi

T/ra kkan/kr macu, lkan/ra

‘KaBKka3bkuii

OpaHeup’ 7,12 4275,21 30,44
‘Cantor’ 10,54 4059,84 42,78
‘HBC-75 15,41 4051,54 62,43
‘Pabunk’ 16,52 4107,37 67,85
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BucHoBKHU

JlocaimykeHo BUAM Ta COPTU POCJIHUH POAY
Galega, ixHi MmopdoMeTpHUUHI TapaMeTpHu, asoT-
(dikcyoUuy aKTHUBHICTh, NPOAYKTUBHUMN IIOTEH-
miaj, TEemJIOEMHICTb, BUXiJ CYXOTr'o 3aJUIIKY
3 (T/ra) Ta eHeprii 3 Hagdemuoi macu (I'kas/ra).

Bceramosieno, 1o cepes mocaiaiKyBaHUX COP-
TiB HaWBUINUMU NPOAYKTUBHUMU IIOKa3HUKA-
MU xapaxkTtepusdyBajiiuch ‘Pabuux’ ta HBC-75’,
0 [JO3BOJIAE PEKOMEHJYyBaTH IIi COPTH
G. orientalis AK TepCHeKTUBHI /s KOPMOBH-
POOHUIITBA, a TAKOXK JJIsI BUPOOHUIITBA Oiorasy.

BukopucraHa niteparypa

1. Tucak M., Horvat D., Cupic T. et al. Forage legumes as sources of
bioactive phytoestrogens for use in pharmaceutics: a review.
Curr. Pharm. Biotechnol. 2018. Vol. 19, Iss. 7. P. 537-544.
doi: 10.2174/1389201019666180730165917

2. Vergun 0. M., Shymanska 0. V., Rakhmetov D. B. Different
aspects of study of Galega officinalis L. and Galega orientalis
Lam. CyyacHi acnekmu 36epexeHHs 300p08’s M0OUHU : 36ipHUK
npaub XI mixgucumnniHapHoi HayK.-NpaKT. KOH. (M. Ykropoa,
13-14 kBiTHA 2018 p.). Yxkropog, 2018. C. 17-19.

3. Paxmetos [. b., Kopabnboea 0. A., CragHiuyk H. 0. Ta iH. Katanor
pocnuH Bigainy HoBux KynbTyp. Kuis : @itocouiouentp, 2015. 112 c.

4. KonekuiitHuii hOHA eHepreTMYHUX, apoMaTUYHUX Ta THWUX KO-
pucHux pocauH HBC imeHi Mpuwka HAH Ykpainn. Kuis : ®0N
Manusopa A. B., 2020. 208 c.

5. CaBeHko B. C. Ko3natHuk cxigHuii. TepHonine : EKoHoM. fymKa,
2000. 292 c.

6. CragHivyk H. 0., lumaxceka 0. B. IHTpoaykuin Galega officinalis L.
B 60TaHiyHOMY cagy iM. M. M. Tpuwka Ha pisHi copTy. Jlikapcbki
pocauHu: mpaduyii ma nepcnekmusu 00CaioxeHs : maTep. Mix-
Hap. HayK. KoHd., npucesay. 90-pivyio JocnigHoi cTaHuii nikap-
cbkux pocnuH YAAH (bepesotouya, 12-14 nunHsa 2006 p.). bepe-
307043, 2006. C. 170-171.

7. Moller E., Hostrup B., Boelt B. Yield and quality of fodder galega
(Galega orientalis Lam.) at different harvest managements
compared with lucerne (Medicago sativa L.). Acta Agric. Scand. -
B Soil Plant Sci. 1997. Vol. 47, Iss. 2. P. 89-97. doi: 10.1080/
09064719709362445

8. HapgéxkuH C. H., KasaHuesa H. B. lpoayKTUBHOCTb KO3NATHUKA
BOCTOYHOrO B cMecsax. 3emaedenue. 2008. Ne 6. C. 42.

9. WumaHcbka 0. B. Galega orientalis — uiHHui engemik KaBkasy.
TeopemuyHi ma npuKkaadHi acnekmu IHMPOOYKYIi pOCAUH 1 3en1e-
Hoeo 6ydisHuymsa : matep. V MixHap. HayK. KOHd. Mon. foc-
nigH. (M. Knis, 7-10 yepsHsa 2005 p.). Kuis, 2005. C. 112-113.

10. MoiicieHko B. B. 3HaueHHs Ta nepeBaru KO3NATHUKA CXifHOTO K
nepcrneKkTUBHOT KOpPMOBOT KynbTypu. Cmanull po3sumok Cib-
CbK020CN0OapCbKUX mepumopili : maTtep. HayK.-MpakT. KOoHo.
(M. Xutomup, 25 xoBTHA 2019 p.). utomup, 2019. C. 43-45.

11. Paxmetos [l. b. HeTpaauuuoHHble BMAbI pacTeHuii ans 6Guo-
3HepreTuku. Hutpa : CnoBaukuit arpapHelii yHusepcuteT B Hut-
pe, 2018. 103 c. doi: 10.15414/2018.fe-9788055218557

12. ApanTauis iHTpoaykoBaHux pociuH B YkpaiHi / [. b. Paxme-
ToB (BiAN. pea.). Kuis : ®itocouioueHTp, 2017. 515 c.

13. Povilaitis V., Slepetiené A., Slepetys J. et al. The productivity
and energy potential of alfalfa, fodder galega and maize plants
under the conditions of the nemoral zone. Acta Agric. Scand. -
B Soil Plant Sci. 2016. Vol. 66, Iss. 3. P. 259-266. doi: 10.108
0/09064710.2015.1093651

14. Starkovskiy B., Simonov G., Malinovskaya Yu., Simonov A. The in-
fluence of the vegetative stage of Galega orientalis on the qua-
lity of haylage prepared from it. DAIC. £3S Web of Conferences.
2020. Vol. 222. 02019. doi: 10.1051/e3sconf/202022202019

ISSN 2513-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2021, Vou. 17, No 4

15. Meripéld H., Tamm U., Tamm S. et al. Fodder galega (Galega orien-
talis Lam.) grass potential as a forage and bioenergy crop. Agron.
Res. 2017. Vol. 15, Iss. 4. P. 1693-1699. doi: 10.15159/AR.17.021

16. A. c. N2 150624 Ha copT pocauH Galega orientalis Lam. Kos-
NATHUK cxigHuit Pabuuk / . b. Paxmetos, H. 0. CtagHiuyk,
0. B. LUumaHcbka. Ne 13168001 ; 3ass. 01.10.2013 ; ony6..
31.03.2015, bron. N2 2, 4. 2.

17. A. c. N2 170903 Ha copt pocnuH Galega officinalis L. Ko3nsT-
HUK nikapcbkuit @naminro / H. 0. CragHiyyk, 0. B. LumaHcbKa.
N2 13495001 ; 3as8. 20.11.2013 ; ony6n. 25.05.2017, Bron. Ne 3.

18. MeToanyeckue yKkasaHus no NpoBEAEHUIO MOJEBbIX OMbITOB C
KOpPMOBUMM KynbTypamu. 2-e u3g. Mocksa : BUK, 1987. 197 c.

19. Tpuuaerko 3. M., Tpuuaerko A. 0., KapneHko B. . MeToau 6io-
JIOFiYHUX Ta arpoXiMiyHUX LOCNIAKEHb POCAUH i IpyHTiB. Kunis :
Hiunaga, 2003. 320 c.

20. BonkoroH B. B. MeTogunyHi pekoMmeHAawii no BU3HAYEHHIO a30T-
tikcauii B 'pyHTi Ta KOpeHeBill 30Hi POCNMH aLETUNEHOBUM Me-
TofoM. YepHiris, 1997. 14 c.

21. flocnexoB b. A. MeToauka noneBoro onbiTa (C OCHOBaMMU CTa-
TUCTUYECKON 00paboTKM pe3ynbTaToB UCCNefoBaHUiA). 5-e
u3a., jon. u nepepab. Mocksa : Arponpomusgar, 1985. 351 c.

22. AptioweHko 3. T., ®egopos A. A. Atnac no onucarensHoi mopao-
noru Beiclwumx pactenuit: Mnog. JlenuHrpag : Hayka, 1986. 187 c.

23. Muwyctux E. H., WunbHukosa B. K. KnybeHbKkoBble 6akTepum u
MHOKYNALMOHHbIN npouec. Mockea : Hayka, 1973. 288 c.

24. Lindstrum K. Rhizobium galegae, a new species of Legume root
nodule bacteria. Int. J. Syst. Bacteriol. 1989. Vol. 39, Iss. 3.
P. 365-367. doi: 10.1099/00207713-39-3-365

25. flipoeuy C. B., Tonkauosa M. 3., byreina 0. 0. EcekTuBHicTb
cumbioTUyHOT a3oTdikcauii B arpoueHosax Ykpainu. CinbcbKo-
2ocnodapceka mikpobionoeis. 2008. Bun. 8. C. 117-125.

26. lumancoka 0. B. bionoriyHa dikcauis asoty y BUAiB poay
Galega L. AkmyansHi npobnemu ¢pizionoeii, 2eHemuku ma 6io-
mexHoM02ii poCAuUH 1 rpyHmMoBux MikpoopeaHiamig : IX KoHd.
MON. [OCNigH., npucBaY. 100-pivyyto Bif AHA HapomX. akapg.
AH YPCP i BACTHIN N. A. Bnactoka (M. Kuis, 24-25 niotoro
2005 p.). Kuis, 2005. C. 43.

27. PaxmetoB [l. b. TeopeTuyHi Ta npuknagHi acnekTu iHTpoayKLii
pocnuH B Ykpaini. Kuis : Arpap Mepia pyn, 2011. 398 c.

References

1. Tucak, M., Horvat, D., Cupic, T., Krizmanic, G., Tomas, V., Rav-
lic, M., & Popovic, S. (2018). Forage legumes as sources of bio-
active phytoestrogens for use in pharmaceutics: a review. Curr.
Pharm. Biotechnol., 19(7), 537-544. doi: 10.2174/1389201019
666180730165917

2.Vergun, 0. M., Shymanska, 0. V., & Rakhmetov, D. B. (2018, April).
Different aspects of study of Galega officinalis L. and Galega
orientalis Lam. In Suchasni aspekty zberezhennia zdorovia liu-
dyny: zbirnyk prats 11 mizhdystsyplinarnoi nauk.-prakt. konf.
[Modern aspects of human health: a collection of 11 interdis-
ciplinary scientific-practical. conf.] (pp. 17-19). Uzhhorod:
N.p. [in Ukrainian]

3. Rakhmetoy, D. B., Korabliova, 0. A., Stadnichuk, N. 0., Andrush-
chenko, 0. L., & Kovtun-Vodianytska, S. M. (2015). Katalog
roslyn viddilu novyh kultur [Catalog of plants of the Department
of New Cultures]. Kyiv: Fitosotsiotsentr. [in Ukrainian]

4, Rakhmetov, D. B., Kovtun-Vodianytska, S. M., Korablova, 0. A.,
Dzhurenko, N. I., Chetvernia, S. 0., Verhun, 0. M., ... Fishchenko,
V. V. (2020). Kolektsiinyi fond energetychnyh, aromatychnyh ta
inshyh korysnyh roslyn NBS imeni M. M. Gryshka NAN Ukrainy [The
Collection Fund of energetic, aromatic and other useful plants
of M. M. Gryshko National Botanical Garden of the NAS of
Ukraine]. Kyiv: FOP Palyvoda V. D. [in Ukrainian]

5. Savenko, V. S. (2000). Kozliatnyk skhidnyi [Oriental goat]. Ter-
nopil: Ekonomichna dumka. [in Ukrainian]

6. Stadnichuk, N. 0., & Shymanska, 0. V. (2006, July). Introduction
of Galega officinalis L. in the M. M. Gryshko Botanical Garden at the
level of variety. In Likarski roslyny: tradytsii ta perspektyvy doslid-

279



COmeBUB'-IeHHﬂ ma copmo3Hascmso

zhen: mater. Mizhnar. nauk. konf., prysviach. 90-richchiu Doslid-
noi stantsii likarskykh roslyn UAAN [Medicinal plants: traditions
and prospects of research: materials of the Int. Sci. Conf.
dedicated to the 90th anniversary of the Research Station of
Medicinal Plants UAAS] (pp. 170-171). Berezotocha: N.p. [in
Ukrainian]

7. Moller, E., Hostrup, B., & Boelt, B. (1997). Yield and quality of
fodder galega (Galega orientalis Lam.) at different harvest man-
agements compared with lucerne (Medicago sativa L.). Acta
Agric. Scand. - B Soil Plant Sci., 47(2), 89-97. doi: 10.1080/
09064719709362445

8.Nadezhkin,S. N., & Kazantseva, N. V. (2008). Productivity of the
eastern goat in mixtures. Zemledelie [Agriculture], 6, 42. [in
Russian]

9. Shymanska, 0. V. (2005, June). Galega orientalis is a valuable
endemic to the Caucasus. In Teoretychni ta prykladni aspekty
introduktsii roslyn i zelenoho budivnytstva: materialy V Mizh-
narodnoi naukovoi konferentsii molodykh doslidnykiv [Theo-
retical and applied aspects of plant introduction and green
building: materials of the V International Scientific Confe-
rence of Young Researchers] (pp. 112-113). Kyiv: N.p. [in
Ukrainian]

10. Moisiienko, V. V. (2019). Significance and advantages of east-
ern goatweed as a promising forage crop. In Stalyi rozvytok
silskohospodarskykh terytorii: mater. nauk.-prakt. konf. [Sus-
tainable development of agricultural areas: materials of the
scientific-practical conference] (pp. 43-45). Zhytomyr: N.p.
[in Ukrainian]

11. Rakhmetov, D. B. (2018). Netraditsionnye vidy rasteniy dlya bio-
energetiki [Non-traditional Plant Species for Bioenergetics].
Nitra: Slovak University of Agriculture in Nitra. doi: 10.15414/
2018.fe-9788055218557. [in Russian]

12. Rakhmetov, D. B. (Ed.). (2017). Adaptatsiia introdukovanykh
roslyn v Ukraini [Adaptation of introduced plants in Ukraine].
Kyiv: Fitosotsiotsentr. [in Ukrainian]

13. Povilaitis, V., Slepetieng, A., Slepetys, J., Lazauskas, S., Ama-
tivity and energy potential of alfalfa, fodder galega and maize
plants under the conditions of the nemoral zone. Acta Agric.
Scand. - B Soil Plant Sci., 66(3), 259-266. doi: 10.1080/0906
4710.2015.1093651

14. Starkovskiy, B., Simonov, G., Malinovskaya, Yu., & Simonov, A.
(2020). The influence of the vegetative stage of Galega orien-
talis on the quality of haylage prepared from it. DAIC. £3S
Web of Conferences, 222, 02019. doi: 10.1051/e3sconf/
202022202019

15. Meripéld, H., Tamm, U., Tamm, S., Vésa,T., & Edesi, L. (2017).
Fodder galega (Galega orientalis Lam.) grass potential as a
forage and bioenergy crop. Agron. Res., 15(4), 1693-1699.
doi: 10.15159/AR.17.021

UDC 582.736: [581.522.4+581.95] (477.4:292.485)

16. Rakhmetov, D. B., Stadnichuk, N. 0., & Szymanska, 0. V. (2015).
Author’s certificate No. 150624 on the cultivar Galega orienta-
lis Lam. Goatweed eastern ‘Riabchyk’. [in Ukrainian]

17. Rakhmetov, D. B., Stadnichuk, N. 0., & Szymanska, 0. V. (2017).
Author’s certificate No. 150624 on the cultivar Galega orienta-
lis Lam. Goatweed eastern ‘Flaminho’. [in Ukrainian]

18. Metodicheskie ukazaniya po provedeniyu polevykh opytov s ko-
rmovimi kulturami [Methodical instructions for conducting
field experiments with fodder crops]. (1987). (2" ed.). Mos-
cow: VIK. [in Russian]

19. Hrytsaienko, Z. M., Hrytsaienko, A. 0., & Karpenko, V. P. (2003).
Metody biolohichnykh ta ahrokhimichnykh doslidzhen roslyn
i hruntiv [Methods of biological and agrochemical studies of
plants and soils]. Kyiv: Nichlava. [in Ukrainian]

20. Volkohon, V. V. (1997). Metodychni rekomendatsii po vyznachen-
niu azotfiksatsii v hrunti ta korenevii zoni roslyn atsetylenovym
metodom [Methodical recommendations for determination of
nitrogen fixation in soil and root zone of plants by acetylene
method]. Chernihiv: N.p. [in Ukrainian]

21. Dospekhov, B. A. (1985). Metodika polevogo opyta (s osnovami
statisticheskoy obrabotki rezul'tatov issledovaniy) [Methods of
field experiment (with the basics of statistical processing of
research results)] (5nd ed., rev. and enl.). Moscow: Agropro-
mizdat. [in Russian]

22. Artyushenko, Z. T., & Fedorov, A. A. (1986). Atlas po opisatel’noy
morfologi vysshikh rasteniy: Plod [Atlas of Descriptive Morpho-
logy of Higher Plants: Fruit]. Leningrad: Nauka. [in Russian]

23. Mishustin, E. N., & Shil'nikova, V. K. (1973). Kluben’kovye bak-
terii i inokulyatsionnyy protses [Nodule bacteria and the inocu-
lation process]. Moscow: Nauka. [in Russian]

24, Lindstrom, K. (1989). Rhizobium galegae, a new species of Le-
gume root nodule bacteria. Int. J. Syst. Bacteriol., 39(3), 365-
367. doi: 10.1099/00207713-39-3-365

25. Didovych, S. V., Tolkachova, M. Z., & Butvina 0. Yu. (2008). Effi-
ciency of symbiotic nitrogen fixation in agrocenoses of
Ukraine. Sil's’kogospodars'ka mikrobiologia [Agricultural Micro-
biology], 8, 117-125. [in Ukrainian]

26. Shymanska, 0. V. (2005). Biological fixation of nitrogen in species
of the genus Galega L. In Aktualni problemy fiziolohii, henetyky
ta biotekhnolohii roslyn i gruntovykh mikroorhanizmiv: IX konf.
mol. doslidn., prysviach. 100-richchiu vid dnia narodzhennia
akademika AN URSR i VASHNIL P. A. Vlasiuka [Current issues
of physiology, genetics and biotechnology of plants and
soil microorganisms: IX Conference of Young Researchers,
dedicated to the 100th anniversary of the birth of Academician
of the USSR Academy of Sciences and VASGNIL P. A. Vlasiuk]
(p. 43). Kyiv: N.p. [in Ukrainian]

27. Rakhmetov, D. B. (2011). Teoretychni ta prykladni aspekty intro-
duktsii roslyn v Ukrainy [Theoretical and practical aspects of
plant introduction in Ukraine]. Kyiv: Agrar Media Hrup. [in
Ukrainian]

Rakhmetov, D. B., Shymanska, 0. V.*, Bondarchuk, 0. P., Vergun, 0. M., Korablova, 0. A., Rakhmetova,
S. 0., & Fishchenko, V. V. (2021). Productivity of plant varieties of species of the genus Galega L.
in the Right-Bank Forest-Steppe of Ukraine. Plant Varieties Studying and Protection, 17(4), 274-281.

https://doi.org/10.21498/2518-1017.17.4.2021.248980

M. M. Gryshko National Botanical Garden, NAS of Ukraine, 1 Tymiriazievska St., Kyiv, 03004, Ukraine, *e-mail: galega777 @ukr.net

Purpose. To establish the features of the formation of
productivity elements of plant of the genus Galega species,
depending on the genotypic characteristics and conditions
of vegetation during the introduction in the Right-Bank
Forest-Steppe of Ukraine. Methods. In 2004-2020 in labo-
ratory and field conditions, six plant varieties of the genus
Galega of the M. M. Gryshko National Botanical Garden se-
lection were studied. The following methods were used:

280

general scientific, biological and morphological, laboratory,
field and statistical. Morphometric parameters such as plant
height, number of shoots, leaves, inflorescences per plant,
fruit size, length of the root system, as well as productive
potential, nitrogen-fixing ability of plants, mass of produc-
tive shoots, heat capacity, yield of aboveground mass, yield
of dry matter per unit area were assessed. Results. It was
found that the genotypes of G. orientalis Lam. ('Kavkazkyi
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Branets’, ‘Saliut’, ‘NBS-75’, ‘Riabchyk’) and G. officinalis L.
("Harant’, ‘Flaminho’), when introduced in the Right-Bank
Forest-Steppe of Ukraine, are characterized by high produc-
tivity of aboveground phytomass (from 28.6 to 62.4 t/ha),
as well as by the yield of dry matter (from 7.12 to 16.5 t/ha).
In the structure of the aboveground mass of genotypes,
stems accounted for 37.0-44.2%, leaves — 40.9-51.4%, in-
florescences — 11.6-14.9%. The heat capacity of the raw ma-
terial of G. orientalis plants was 4051-4275 kcal/ha. The total

energy output reached 30.44-67.85 Gcal/ha. Conclusions.
It was revealed that plants of species of the genus Galega
have a high bioproductive potential, and are able to pro-
vide raw materials for biogas production. The best of the
six studied genotypes were ‘Flamingo’, ‘NBS-75’, and ‘Riab-
chyk'.

Keywords: Galega officinalis; Galega orientalis; variety;
morphology; nitrogen-fixing activity; heat capacity; outlet of
aboveground mass and energy.
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Oco6nuBocti BBegeHHA B KynbTypy Lavandula vera D.C.
B LleHTpanbHOoMy Monicci YKkpaiHu
JI. A. Kotiok?, I. B. TpocpimoBa?

Monicvkuli HayioHansHul yHisepcumem, Cmapudi 6ynssap, 7, M. Mumomup, 10002, Ykpaina, e-mail: kotyuk-la@ukr.net
2YkpaiHcbkull iHCmumym excnepmusu copmis pociuH, sy. leHepana Podumyesa, 15, m. Kuis, 03041, YkpaiHa,
e-mail: trofimovaanna758@gmail.com

MeTa. Bu3HauyeHHs OUiHKM NepcneKTUBHOCTI i ycniwHocTi iHTpoaykuii Lavandula vera D.C. B LenTpansHomy [Monicci
Ykpainu. MeToau. 3aranbHoHayKoBi i cnewianbHi: mopdonoriyHo-onucosi, 6ioMeTpuyHi, nabopaTopHi, NonboBi, 6ioximMiuHi.
Pesynbrat. Ha ocHOBi aHanisy nitepaTypHux [pKepen Ta eKcrnepumeHTaNbHUX AOCNIAMEHb PO3MAHYTO MUTAHHA MOLWMK-
PeHHs, OHTOMOPGhOreHeTUYHUX 0Ccob6NMBOCTEN, BiOXIMIYHOTO CKNagy POCAMHHOT CMPOBUHU Ta KOMMOHEHTIB edipHMX oniii
HeTpagMLinHOT apomaTuyHoi pocaunm Lavandula vera. YnpopoBX iHAMBiLyanbHOrO PO3BUTKY POCAUH L. vera BigMiyeHo Tpu
nepioan (NaTeHTHWN, npereHepaTUBHMIA i reHepaTMBHUI) i 6 BIKOBMX CTaHiB POCAWH: HACiHHA, MPOPOCTKM, IOBEHINbHUIA,
imaTypHUi, BipriHinbHUi, reHepaTuBHMIA. BcTaHOBNEHO, WO PO3CafHMUI Ta BEreTaTUBHUN CNOCOOM PO3MHOXEHHS NaBaHLU
(nogin 0cobMH Ha YacTKM) MAE nepeBarn Haf HaCiHHEBUM Y 3B'A3KY 3 HM3bKMMMW NOKA3HWKAMW NOJbOBOT CXOXKOCTi HACiHHS
(5-10%). PocnuHHa cupoBMHA NaBaHAM CNPaBXHbLOT, BUpPOLLeHa B yMoBax lMonicca YkpaiHu, € gyepenom opraHiyHux peyo-
BWH, AyOUNbHUX CMOAYK, BiTaMiHiB i MakpoenemeHTiB. BUCHOBKM. IH(opMaLif WoAo NoWMpPEeHHsS, OHTOMOPMOreHeTUYHUX
i 6ioxiMiyHMX 0c06ANBOCTEN HETPAZMLiHOT apoMaTUYHOT PpOCiMHK L. vera BKa3ye Ha NEPCNEKTUBHICTb ii KynbTUBYBAHHA B
ymoBax LleHTpanbHoro Moniccs YkpaiHu sk apomaTtuyHoi, cMakoBoi, edipooniitHoi, nikapcbkoi, MeLOHOCHOT, (QITOHLWAHOT,

LEKOPATUBHOT KYNbTypU.

Knroyosi cnosa: egpipHa onis; oHmomopghozeHes; cnocobu po3mMHOMeHHS; 610XIMiYHul ckaao.

Bctyn

Yepes rnodasbHy 3MiHy KaiMaTty B YKpaini it
y cBiTi 3’sIBIsIETHCS cepiio3Ha 3arpos3a BTPaTHU
boiopisaomaniTTa. [yna 30araueHHs Ta 30epe-
JKeHHs OioJsioriuHOoi pisHOMAaHiTHOCTI BasKJIBe
3HAUEHHSA Ma€ IiHTPOAYKIIisI Ta BBEIEHHS B
KYJIbTYPY HOBHUX HETPAAUIiMHUX MaJIOIIOIINpe-
HUX BUOIB POCJIUH, K1 JO3BOJISIOTH IIPUMHO-
KUTH (PiTOpiBHOMAaAHITHICTE B IIiJIOMYy Ta PO3-
IMUPUTHA ACOPTUMEHT I[iHHUX BHUCOKOIPOAYK-
TUBHUX CTiAKMUX POCJMH, IO COpPHUse 3abesIie-
YeHHIO (papMalleBTUYHOI, Xap4yoBoi, mappymep-
HO-KOCMETHYHOI Ta iHMuX rajgys3eil IPOMMUCJIO-
BOCTi €KOJIOTiYHO YHUCTOI0 cupoBMHOIO [1, 2].

JocuTh MIMPOKUM CIHEKTp I[IHHMX O3HAK Ma-
I0Th pisHi Buau pomunu Lamiaceae Lindl., 30-
Kpema Lavandula vera D.C., aKa € I[iHHOIO apo-
MaTUYHOIO, e(ipooJiiiHOI0, JiKapChKOIO, Me-
JIIOHOCHOIO, BiTaMiHHOIO i IeKOPATHUBHOIO POCJIM-
HoMO [3—5].

JlaBanma cupaB:kHsa (Lavandula vera D.C.) —
faraTopiuHM# HAMiBKYIIINK, O0aTHbKiBITHHOIO
akoro € Cepemzemuomop’sa. PocamHa mormupe-
Ha B 0araThox periomax Azii, IliBHiunoi Adpu-
KU, Bausskoro Cxoxy. JlaBauay KyJIbTHUBYIOTH
y KpaiHax miBaeHHOI wactmumu 3aximmHoi €Bpo-
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mu. ¥ Cxigmiii €Bponi mpomwucioBi maaHTaIii
sHaxomAaTbesa B Moamosi, Kpumy ta Kpachno-
mapcbkomy Kpai Pocii. ¥ gukopocaomy crani
JIaBaHJA CIIPAaB:KHSA molnupena y Oaceiimi Cepe-
3eMHOro Mop4a [4, 6].

KsiTku # cynsitra L. vera BKJIIOUeHi [0
ckJaany papmakomnei 16 xpain cBiTy. ¥ Memuiiu-
Hi 3aCTOCOBYIOTH JIUCTKHU Ta CYIBiTTS JilaBaHIU,
3i0pani mig yac nBiTiHHA, a TAKOXK IXHIO eipHy
oiito [4, 7, 8]. 3HaueHHA HATypaJbHUX apoMa-
TUYHUX PEUYOBUH, 1 30KpeMma, edipHOi oJii
L. vera, nocuth Ba:kauBe. EdipHa osia mae 6ak-
TEPUIIUHI BJAaCTUBOCTi, a 3aCTOCYBaHHA ii y
nappymMepHUX i KOCMETHUYHUX BUPOOAX CIIPUIE
O30POBJIEHHIO HE TiJIbKW JIIOIWHU, a 1 HAaBKO-
JIUIITHLOTO cepemoBuiia. CamMe TOMy OCTaHHIM
YacoM 3pic mommT Ha JaBaHAOBY oiito [9-11].
Ii mupoKo BUMKOPHCTOBYIOTH y BHPOOHMIITBL
OJIeKOJIOHY, TOHiKiB, pPi3HMX IIacT Ta eKCTpakK-
TiB, AJIA apoMaTusallil TyaJeTHUX COPTiB MuJa
Ta iHmMuX KocMeTHYHUX 3acobiB. B Icnanii osito
L. vera BUKOPUCTOBYIOTh Y BeTepuHapii, Jiako-
dapbrOMy Ta (apdopoBoMy BUPOOHHUIITBI [12,
13]. o ckaamy edipuoi ouii L. vera BXOAUTH
moHaa 36 KOMIOHEHTIB, OCHOBHI 3 HUX — Tep-
NeHOBUH cOUPT JiHAJN00J i #ioro onToBUl edip
JiHajijameTaT, a TaKo iHIIMI cImoJayku (Kam-
deH, miHeH, IIUHEOJ, TepPaHio, 60PHEOJI, TepIIi-
HeoJI, MUTpaib, Kamdopa) [14, 15].

ExcnepuMeHTAIbHUMHU JTOCIiIMKEHHAMM 0-
BeZleHO, II0 0JiiA L. vera Mae aHTHUCENITUYHI Ta
baxrTepunuaHi BiaactuBocTi [16—18]. Posuwmn
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edipHO] 0JIii CTUMYJIIOE BaTOEHHA paH, 30KpeMa
THiHUX, IpU ILOMY He 3aJHINAI0ThHCA TPyOi
pyo1i Ha mKipi. Osisa L. vera BXoAUTH 10 CKJa-
Iy IIpelapariB, AKi XapaKTepusyioThCcA HeHPo-
# miorpomHoO0 akTuBHIicTIO [19-21].

OcHOBHiI myOIi KYJBTHUBYBAaHHS JIaBaHAU
CIIPaByKHBOI 30cepemsKeHi mepeBakHO y Kpumy
Ta TiBAeHHiN uvacTmHi YKpainm [22]. BomgHouac
Maso indopmarii mpo Giosoro-mopdosoriuni Ta
OHTOMOP(MOTEeHEeTHUHI 0COOIMBOCTI ITi€l POCIMHM
Ta BILJIVB €KOJIOTIUYHNX YMHHUKIB Ha picT i po3Bu-
ToK Lavandula vera B arpoKJiMaTHUYHUX YMOBaX
HenTpansraoro Ilosicecsa Yrpainu [22, 23].

Came TOMY BasKJIMBO MATH OIiHKY YCIIiIITHOC-
Ti Ta IepCIeKTUBHOCTI iIHTPOAYKIIil IILOTO BUAY
i MomepHi3yBaTu #Oro BBeJeHHA B KYJIbTYPY
IJs 3abe3meueHHs 30arauenHa 0i0JI0TiUHOI pis-
HOMAaHITHOCTi periony, I10 CIPUATHAME PO3IIIU-
PEHHIO CUPOBUHHOI 0a3W IiHHUX apoOMaTUYHO-
JiKapChbKUX POCJUH, 301JIBIITEHHIO €KOJOTiUHO-
ro Ta eKOHOMIiuHOro e(eKTy i IOJiNIIeHHIO
AKOCT1 YKUTTA HaceJeHHS.

Mema docnidxnenb — BCTAHOBUTH OCOOJIMBOC-
Ti oHTOMOpPdOTEHEY, BUABUTHU OIITUMAJbHI Me-
TOAU PO3MHOKEHHA, OioximMiunmil ckaanm giTo-
cupoBUHHU Ta edipHol oiii pocaun L. vera B
Henrpanbruomy Ilosicei Yrpainu ajia mnopasib-
IITOTO BBEJEHHS B IPOMMCJIOBY KYJIBTYPY.

Matepianu T1a MeToAMKa ROCHIAKEHD

HocmimxenHsa amgiicHioBasu y OoTaHiuHOMY
cany sKuTOMUPCHKOT0 HAI[IOHAJIBLHOTO aTPOEKo-
Joriuuoro yHiBepcurery (M. sKutomup) ympo-
moB:xk 2008—-2018 poxiB. Exosoriuxi ymoBu
paitoHy 60TaHiuHOrO caay TUIOBL AK misa I[enT-
panbHOTO Ilomiccsas Yikpainu. KnimaT momipHo-
KOHTUHEeHTaJbHUM, (opMyeThCcA BiH IIiJ BIJIU-
BOM COHSAYHOI pafiallii, arMocgepHOl ITUPKY-
JAMil Ta ImigcTUIa04y0l ITOBEPXHi, a TAKOMXK aT-
mMocepHUX (PPOHTIB adiaTChbKOro MaTepmiKa i
XOJIOMHOTO BILINBY 3 00Ky ApkKrumru. Cmermu-
¢diuHa o3HaKa KJiMaTy — TeIljie BoJioTe JIiTo I
M’aAKa suMa. Pagiamifimmii 6amamc 3a pik Ha
IToxicci Yrpaiuu mocarae 35—40 M]IIx/m2.

Y nocraimxkeHHAX BUKOPHCTOBYBAJIM HAaCiH-
HEBUI MaTepiaJ i3 KoJIeKI[il apoMaTUYHUX POC-
JUH Bigainy KyJabTypHOI hiopu HamionanbHo-
ro OoramiuHoro cany imemi M. M. I'pumka.
Hocainm 3akjgamany Ha BiIKpUTIH cOHAYHIN
OinaHIi, qodpuBa i MOJMB He 3aCTOCOBYBAJIH.
Horasan 3a pocamHaMU IIPOTATOM YCiX POKiB
IOCHiI)KeHb IIOJAraB y BUIaJeHHI Oyp’AHIB,
po3nyIlyBaHHI MiKpAIb Ta IPOPiAsKeHHI poc-
JUH y pagkax. Poamipu mociaigHWX IIJIOIN mHin
Yac IOJLOBUX AOCHifKeHL craHoBuan 10 m?
(TOBTOPHIiCTH IITeCTHPA30BAa).

Ocob6auBoCTi iHAMBIAYAJIBLHOTO PO3BUTKY POC-
JIVH BUBYAJIU 34 3aTaJIbHOIPUNHATUMU METOIM-
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kamvu I. M. Betinemana [24], I. I'. CepebpsikoBa
[25], O. B. PaxmeToBa [2].

Hns 6ioximiuHOTO aHANidy 3pisanm HaA3eMHY
YACTUHY I’ ATHAAIATYH POCJINH, IIOAPiOHIOBAIN i
Bimbupanu cepemHio mpody. JlocaimxeHHa 3miii-
CHIOBAJIM y TPBHOX O0ioXiMiUHMX TOBTOPEHHSX.
AOGCOIOTHO CyXy PEYOBUHY BU3HAUAJM BUCYIITY-
foun 3pasku mpu Temieparypi 105 °C go mocriii-
HOI Macu; BMIiCT JKMPiB — METOAOM BHU3HAUEHHS
3HEKUPEHOI0 BAJIUIIKY; «CHPY» KJIITKOBUHY —
3a I'emnebeprom ta IllTomamom; KajabIliii — Tpu-
JIOHOMETPUYHUM MeToqoM [26]; mporein — meTo-
nom K’enpgans; gocdop — 00’eMHUM METOAOM 3
MoJi6meHoBo0 piamHOIO [27]; 30Ty — MeTOmOM
CYyXOr'o O30JIeHHS — CIIaJIloBaHHA B My(heabHii
neui (300-700 °C); MOKpe O30JIEHHSI — METOJIOM
KypxaeBa; ackopbinoBy Kucaory — 3a Myppi
[28]; kapoTuH — cIEKTPO(GOTOMETPUYHO 3 3aCTO-
CYBaHHSM PO3UYMHHUKA OeH3uHy Kasoma (cmex-
tpodoromerp UNICO 2800) [29]; saranbuwmit
BMicT mykpiB — 3a Kpumenko [30]; kamiii — y
moaym’ saomy poromerpi CL 378 (ELICO Limited,
India) [28]. Busuauennsa BmicTy edipmoi ouii
smiticaioBasu Mmetomom KieBemmxepa [31].

g BCTaHOBJIEHHSA SKiCHOTO Ta KiJIbKiCHOTO
ckJany edipHOi 01ii 3 iTOCUPOBUHU BUKOPUC-
TOBYBaJ HABaKKy POCJIMHHOIO MaTepiaiy,
macoio 0,5 r. XpomarorpadiuyHuii aHaIi3 KOM-
IIOHEHTHOTO CKJany edipHOI oJiil BUKOHYBaJIU
Ha rasopizmEHOMYy xXpomarorpadi Agilent
Technologies 6890 iz Mac-CIIeKTPOMETPUUHUM
IerekTopoMm 5973. YMoBu aHaidy: XpoMaTo-
rpadiuHa KoloHKa — KaninapHa DB-5, miamer-
pom 0,25 mm i saBmoB:kKu 30 M. IlIBuaKicTh
rasy-sHocia (remiro) — 2 MJI/XB, TeMmepaTrypa
HarpiBaua mpu BBegmeHHi mpodu — 250 °C. Temmne-
paTypa TepMocTaTa 3 ImporpamyBaHHaM Bim 50
mo 320 °C zi mBuakicrio 4 °C/xB. [nsa imenTn-
(dikarii KOMOOHEHTIB BUKOPUCTOBYBaau 6i0JIi-
oreky Mmac-cuexTpiB NIST05 i WILEY 2007
i3 BaraJbHOIO KiJBKiCTIO CIEKTpPiB OijbIie
470 000 B KOMILIEKCi 3 ITporpaMaMu AJIS ieH-
mudiramnii AMDIS i NIST [32].

Pe3ynbTatn gocnigKeHb

IlouaTkoOBUM eTamoM BBeAeHHSA JiKapChbKUX
POCJIUH Yy KYJAbTYPY € JOCBiJ iXHBOI IePBUHHOI
imTpomyKIii B 6oTaHiYHUX camax, Ha (hapMaKo-
JoriyHuX AindaHkax. locBif mepBUHHOI iHTPO-
OYKI[iI JO3BOJISI€ BCTAHOBUTH AJaIllTUBHI MOXK-
JIUBOCTI JIiKapPChbKUX POCJIUH i po3mouaTu pobdo-
Ty ITOJ0 PO3POOKU KOMILIEKCY arpoTeXHIUHUX
3axX0MiB, HEOOXIMHMX MOJIA YCIIIITHOI peasisarii
iXHBOTO O0iOJIOTIYHOTO TOTEHIIiaJy B HOBUX
yMoBax 3pocraHHdA [23].

IIpu BuBuUeHHi 6i010r0-MOPGHOTOTIUHIX 0COO-
JWBOCTEN Ta B3aKOHOMipHOCTell (GopMyBaHHA
BereTaTUBHUX 1 reHepaTUBHUX opraHiB L. vera
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COpITIOBUB‘IeHHﬂ ma copmo3Hascmso

B ymoBax IleurpanpHoro Ilomaicca VYrpainu
BCTAHOBJIEHO, IO POCJMHU HA PaHHIX eramax
OHTOTeHe3y (OPMYIOThH CTPUIKHEBUNA KOPiHb.
Kopinb y pocaun L. vera 3nepeB’ sHinui, rauy-
3UCTHUI, IPOHUKAE B I'PYHT Ha TaubuHy 2 M i
6inbire. JlaBaHma CIpaB:KHSA HAJEKUTD JO €IIi-
TeoTeHHO-KOPEHEBUIITHUX, KayIeKCOYTBOPIOIO-
YUX POCJUH, AKUM BJIACTUBA IMAPTUKYJIAIid.
Hanzemna vacTtuna, sika mocsrae y BHUCOTY IIO-
Hang 60—-80 cM, cKJIamaeTbCAd 3 YMCJIEHHUX IIa-
TOHiB, AKi YTBOPIOIOTh KOMIIAKTHY KPOHY cde-
puunoi opmu (pme. 1).

YV HMKHiT YacTUHI POCINHY IIATOHY 3epeB’ s-
Hijgi, y BepxHiii — TpaB’aui. Crapi marouu roi,
3 IJIACTMHYACTOI0 OYpPOoI0 KOPOIo, SKa Bigmisd-
€ThCA, MOJIOAI — YOTUPUT'PAHHI, BKPUTi cipuMu
Tpuxomamu [3, 33].

3a pesyJabTaTaMU JEeCATUPIUHUX TOCTiIMKEeHb
OyJio BUAiJIEHO TPU Iepiogu (JIaTeHTHUIl, mmpere-
HepaTMBHUU i reHepaTUBHMUM) i 6 BiKOBUX cTaHIiB
pocauH: HACiHHS, IPOPOCTKY, IOBeHLILHUM, iMa-
TYpHU#, BipriHiibHUi, reHepaTuBHUM. JlaTeHT-
HU# mepiof (se) — HACiHHA y CTaHi CIIOKOI0, TPU-
BA€ BiJ 103piBaHHA HaCiHHOTO MaTepiay ;o 1oro
npopocranHa. IlJIg IIpereHepaTWBHOTO IEPiOLY
XapaKTepHi BiKOBi cTaHu: mpopocTtku (pl), oBe-
HinpHUH (j), imarypuuii (im) i Biprimineauii (v).
T'enepamuenuii nepiod (g) pocaIuH PO3MTOUNHABCS
3 YTBOpPeHHs OYTOHIB HA TeHepaTUBHUX IaroHax.
Monodi zenepamueni ocoouru (g,) Maa HeBeJIH-
Ky KiTbKicTh remepatmBHuUX maroniB. Cepedubvo-
BiK08i 2eHepamueHi oco6u1-u£ (g2) XapaKTepu3y-
BaJINCh YTBOPEHHAM 3HAYHOI KiJIBKOCTI Berera-
TUBHO-TeHEePATUBHUX ITaroHiB (puc. 1).

Puc. 1. OHTOreHes naBaHAM CNPABKHbOI: 1aTEHTHMIA (HaciHHA) — se. [pereHepaTuBHuUii nepioa: pl — npopocTku;
J — tOBEHiNbHI POCAUHM; M — iMATYpHi pOCAUHU; v — BipriHiNbHI pocnuHu.
leHepaTuBHMi NepioA: g, — MONOAT reHepaTUBHi POCANHY; g, — CEPeAHbOBIKOBI reHepaTUBHi POCANHM.

ITaronoBi cucremu pocauu L. vera yTBOpeHi
IePeBa’XHO BereTaTUBHO-PENPOAYKTUBHUMUY,
3pifKa BereTaTMBHUMMU [aroHaMu, IO y3TOA-
KyeTbca 3 Bimomoctamu WM. M. Bepko [33].

284

B ymoBax inTpomykIii maronu pocauH L. vera
OPTOTPOIHI ¥ BHCXimHi. ¥ CTPYKTypi maroHir
pocauH GopMyBaIuCca ILIATIOTPONHI TiIAHKH,
AK1 MeTamop(disyBainca B aHi30TPONHi Iaro-
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HU, Timo- abo emireoreHHi KopeHeBHIIa, IIO,
OUYEeBUHO, € IIPUCTOCYBAaHHAM 10 YMOB cepeio-
BUIIIA.

¥ L. vera BigmiueHO BapiloBaHHSA 3a IOKAa3HU-
KaMM JOBXKUHU U KinbKocTi naroHiB. Ha mepmro-
My POIi JKHUTTS [OOBXKHWHA TAaroHy cArajia
8,5 = 0,5 cm, dpopmyBaBcsa OAMH BereTaTHBHUM
naria. MakcuMaabHUX 0iOMETPUYHUX ITOKA3HU-
KiB pocamHU AocATaNN ¥ IIepioJ IBiTIHHA Ha yeT-
BepTomy porii — 63,2 + 4,5 cM, KiTbKicTh Bere-
TaTUBHO-TeHepATUBHUX ITarouis — 28,2 = 3,7 iT.
IIpogykTuBHiCTS HaI3€MHOI POCAMHHOL CPOBU-
Hu cramosmiaa 1,96 = 0,11 xr/m2, epemiB —
0,045 = 0,003 gr/m2.

KBiTku y pocaumn L. vera mBocTaTeBi, pPO3-
MillleHi y masyxax MOPHUKBITKIB mo 3—5 MmMITYK
abo Oinpllle CYIPOTMBHUMM HaNiBKiJbuaTKa-
MU, 3i0paHMMUN Ha BepXiBKax IaroHiB y KOJO-
comomiOHi cymBiTTa. Yamreuka KBiTKHU I[MJIiH-
IpUYHa, pedpucTa, 3JIeTKa Po3IIUupeHa B cepeI-
Hill wacTumui, m’artusybuacrta. Bimouok oOman-
HUM, OBOTYyOMilI, 3POCJIOMEJTIOCTKOBUM. Twuunm-
HOK YOTHUPH, MATOYKa OJHA.

Pocauan mosikapmiuni [25], kBiTyBaHHA i
IJIOJOHOIIIEHHSI CIIOCTEPiraau IMOPivHO, ITOYU-
HAIOUYM 3 TPETHOTO POKY KuUTTs. Il1ogm saBaH-
IV CIPaBKHBOI — IeH06ii, hopMyIOThCA y Ua-
IIeYIli KBiTKY 3 IEHOKAPIIHOTO (CMHKAPIIHOTO)
IBOUWJIEHHOTO TiHeIlelo, IO € XapaKTepHUM IJIA
pociauH poauHu Lamiaceae.

HacinneBuit matepian — 4 epemu, aki gop-
MYIOTBbCSA y IIeHO00il, Ipu J03piBaHHiI He BUCH-
maroTheA i3 TpybuacToi uareuku. EpeMu TeMm-
HO-0ypOro KOJILOpYy, IVIaJeHbKi, OMucKydi, BU-
moB:kenoi gopmu, 0,3-0,46 cM y mOBNKHUHY i
0,16 cm y mumpury. Maca 1000 mTyk epemiB —
0,8-1,2 r. Hacimua y sgabopaTopHUX yMOBax
IPOPOCTaI0 yOpomoB:xK 8—9 mib, cxokicThb 6es
crpatudikamii ckaagama 25%, micasa crpaTtu-
¢dikarii — 75% . Emepria npopocTaHHsa CKJaaa-
Jga Bigmosigmo 11 1 28%.

T'onoBHuUMEU Kpurepiamu, AKi cBiguaTh PO
MePCIeKTUBHICTL BBEIEHHS BUAY B KYJILTYPY,
€ BCTAHOBJIEHHS METO/IiB PO3MHOKEHHSA, OITH-
MaJILHUX CTPOKIB IIOCiBY, 0COOJIMBOCTEH TOTJIA-
Iy 3a pocamHaMH’ BIIPOJOBJK IXHBOI Bererarii.

Pocaunnm L. vera posMHOMKyBaJau HacCiHHE-
BUM croco6oM i BereratruBHO. HaftionTumanbHi-
Ui mepion ciB6u pocawmu L. vera — Tperd ne-
Kaja KBiTHA — IepIa JeKaja TpPaBHA, a OITH-
MaJIbHA TJIMOMHA 3arOPTaHHA epeMiB — 15 mMmM.
3a HaCiHHEBOT'O PO3MHOKEHHS JaBaHAN CIPABIK-
HBOI 6e3 cTpaTudikallii BimsHauaaim HUSLKY MHO-
JbOBY cxoxicTh (5—10%), cxomu 3’ ABJIANNCH
yepes 25—30 mio0.

Posmuoikenus pocamu L. vera HaciHHEBUM
cmocoboM moTpedye xXoaomHOi crpatu@ikarii
BaponoB:xk 30 mi6 3a remmeparypu 5—7 °C. Cxe-
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Ma poamimierasa pocauH 50 x 30 cm. YOpomgoB:xk
MEePIIOTO POKY KUTTA POCJAUHU (QOPMYyBaIN
OJVH BereTaTMBHUMU MariH, HA SKOMY 3aKJama-
JIVCS MMArOHU APYTOro IOPAAKY, Ha APYIUHA PiK
SKUTTA 3’ ABJISAJINCA IIaroHU TPEeTHOT'O MOPIAKY,
30inpmIyBasaca KiJIbKicTh 1 MOBMKMHA IIATOHIiB.
KBiTyBanmHa i IIJIOJOHOINEHHS BUABJEHO Ha
TPeTiit i HacTyNHiI POKM KUTTH, KOJU POCIUHU
YTBOPIOBAJIN 3HAYHY KiJIBKICTH BereTaTuBHO-
reHepaTUBHUX mnarouiB. KBiTyBamHsa pocauH
CIIOCTepirajm B 4YepPBHi, IJIOAOHOIIEHHSI — Y
cepuHi. IIpu 3piszanHi KBiTKOHOCIB y (pasi 1Bi-
TiHHA TOBTOPHE KBiTyBaHHsA pocauH L. vera
BimmiueHo B cepmHi — BepecHi. BcranoBieHO,
III0 B YMOBax iHTPOAYKIIil y pocauH L. vera ca-
MocCiB OyB BifCyTHIiiA.

Bigomo, m1o pocaunamM L. vera po3MHOMKYIOTH
JKUBIIMU a00 pPO3CagJHNM CIOCOO0M, OTHAK ITi
CII0CO0M IOTPEeOYIOTHL HOAATKOBOTO AOTJALY H
nonuBy [34]. Pocauuu L. vera TpeThoro it Ha-
CTYIIHOTO POKiB KHUTTSA H0o0Ope NPUIKUBAJIUCH
Opu IOAijai Ha dYacTuHM (IMIAPTUKYJIH), IO
CBiIUMTH TPO IIepeBaru BETreTAaTUBHOTO PO3-
MHOMKEeHH.

s rocmomapchbKuX IMOTPed raayseil BUKO-
PHCTOBYIOTH EePEBAYKHO CYIIBiTTsA, ITIO CKJIaIa€
6u3bpk0 30% Bix HaA3eMHOI YACTHUHU POCJIMH.
Opuak 3ejieHi maroHu i3 JUCTKaMu, 3pisaHi Ha
BucoTti 15—20 cm Bixg moBepxHi I'PYHTY, € He
MEHIII I[IHHOI0 (PITOCMPOBUHOIO I [OyKepeyioM
BAC. BmicT cyxoro 3anuiky B Haa3eMHi# Maci
L. vera na pisui 28,8 = 1,70% BBaxaeTnCs
JIOCHUTH BUCOKUM Cepell apOMATUYHUX POCJIMH.
ByJiio BcTranoBieHO, 110 y HaJ3eMHill Maci poc-
JIMH JaBaHIu Mictuiocsk 15,8 = 0,74% xiaiTKo-
Bunuu, 2,7 = 0,6% aimigis, 40,2 = 1,95 mr%
Ha abCOJIIOTHO CYXy Macy acKopOiHOBOI KucJIO-
™, 5,8 *= 0,49% gyOMIBLHUX PEUYOBUH,
1176,9 = 61,63 Mmr% Ha abCOJIOTHO CYXy Macy
KaJrio (tabma. 1).

Bysno BmaBieHo, mio edipHa 0JiA pocCaMH
Lavandula vera, BupormieHux B ymoBax lleH-
TpasibHOrO Ilosriccss YKpainm, BimpisHsagach 3a
akicauMm ckjaagzom BAC mopiBHSHO 31 cKIamoM
0JI1ii i3 cUpPOBUMHU, BUPOIIEHOI B iHIIIUX perio-
Hax. Bimomo, 110 Hafikpaima 3a akicTio edipHa
OJIisl, AKa Mae COJOAKMI apoMAaT, MicTUTbL 50—
55% umimaminamerary i 1,6—2,4% Ttepninen-4-
oay, 3poctae y @pamuriii, Itanii, Boarapii, Kpu-
My, Yropmuui [12].

OcHoBHI KoMmoHeHTH edipHoi oiii pocamu
L. vera B ymoBax IlenTpanbaoro Ilosicca Ykpa-
inn — uainamoon (26,539%), aimamimamerar
(24,591%), a-xaminox (12,11% ), a-repuineosa
(4,526% ), 6opueou (4,000% ), 1aBaugyriaaie-
rar (2,376%), repauinamerar (2,763%),
B-rapiodimen (2,141%), repanion (2,032%)
(taba. 2, puc. 2).
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Tabauys 1

bioximiuHum cknap cupoBuHu L. vera y nepiog KBityBaHHA B ymoBax LleHTpanbHoro Monicca Ykpaiuu
(2011-2013 pp., N=9)

s > . 2
s8¢ 3 |
2 8> | w S xS
2 z =5 3 S 5
= S z 2o | I g o o 5
s | = T | 2 = | 2% 22 = =008 €3
: | % & : s ®® gz 2z = | %5 | § | it
© O 5 = o = o o o 5, = S I Es2 =3
53 | 2 5 5 E | 8T | 58 % 5 3 s | 3 E
S8 | = = S = < = = 3 = i~ = e =z 3
28,8+ | 158+ | 32,9+ 34+ 2,7+ 40,2+ 0,3+ 5,8+ 5,9+ 2,6+ 04+ |1176,9+
1,70 0,74 1,24 0,19 0,6 1,95 0,07 0,49 0,62 0,22 0,05 61,63
Tabauus 2
KomnoHeHTHUIA cknap edipHoi onii L. vera 3a ymoB iHTpoAYKUii
B LlenTpanbHomy Monicci Ykpainm (2011-2013 pp., N=9)
[2a] [2a]
x x
« «
I I
I X
© ©
z 5 . 3 g .
= z % =3 2 N
= o = (=}
> 2 S E | > o 5 5
2 * 2 5 2 F 2 5
1 4,74 | yuc-3-rekcen-1-on | 0,292 | 18 | 15,58 |a-TepniHeon 4,526
2 6,78 | MipueH 0,470 | 19 | 16,48 |ninaninauetar 24,591
3 7,3 | 1-oKteH-3-on 0,388 | 29 | 16,64 |napa-uumeH-8-on 0,314
4 7,31 | A*-kapeH 0,436 | 21 | 17,13 |kpunToH 1,139
5 7,45 | oKkTaHon-3 0,190 | 22 | 17,44 |repanion 2,032
6 7,89 | OKTaHOH-3 0,132 | 23 | 17,83 |naBaHayninauetar 2,376
7 8,08 |niMoHeH 0,641 | 24 | 18,14 |6opHinauerar 0,260
8 8,39 |PB-denaHgpeH 1,562 | 25 18,4 - 0,489
9 8,54 | mpaHc-ouMMeH 2,308 | 26 | 18,72 |kymiHoBMii anbaerig | 0,385
10 8,78 | yuc-ounmmeH 1,394 27 20,4 |o-caHTaneH 0,282
11 10,4 |TepniHoneH 0,289 | 28 | 20,72 |Hepwunauetar 1,293
12 | 11,46 | niHanoon 26,539 | 29 | 21,11 |B-kapiodineH 2,141
13 | 13,96 |naBaHpynon 0,691 | 30 | 21,54 |repaHinayertar 2,763
14 | 14,69 | 6opHeon 4,000 | 31 | 24,75 |a-amopdeH 1,243
15 | 14,71 |TepniHeH-4-on 2,632 | 32 | 27,74 |kapiodineHokcup, 0,764
16 | 14,79 |kamdopa 0,386 | 33 | 28,03 - 0,733
17 | 14,84 - 0,207 | 34 | 28.93 |o-KapiHon 12,110
Aburdance
) TIC: ESS-14.D )
11,46 16.49 26.9d
FOO0O00
GOO0000
SO00000
AOCHD000
14.71
14.69
F000000 ' i5.58 21.54
B.B5 17.83
2000000 | 17. -LS Ll
B39 [}
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s IR (10 R
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Puc. 2. Xpomatorpama ecpipHoi onii L. vera y a3y uBiTiHHA

ISSN 2518-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2021, T. 17, N¢ 4




Variety studying and variety science

OrpuMaHa o0Jis JaBaHAUW XapaKTepu3yBa-
Jach «CePegHbOIO0 IKiCTIO», TOMY IO 3TimHO 3i
CTaHIapTOM UYacTKa JiiHajijameraTy B eQipHi
onii L. vera He moBuHHA OyTu HUKY00 47%
[12]. OgHak, 3aBOAAKM HasSBHOCTI TepPHEHOIIiB
(simamoosy, GopHeoisy, repaHiosy) Ta CKJam-
Hux edipiB (miHasminamerary Ta repaHijaiera-
Ty) pociauumum L. vera mMaoTh OaKTepUIIUIHI,
GyHrimuaHi 1 iHCeKTUIUIHI BJIACTHUBOCTI.

BucHoBKHU

BimomocTti miomo momimpenus, Mop@o0ioso-
riuamx i 6ioximMiuHMX 0COBJIMBOCTEN BKa3yIOTh
Ha IepCIeKTHUBHICTh BUKOPUCTAHHA HeTpaau-
mifiHol apoMaTuyHOl pocauH L. vera y AKOCTi
apoMaTH4YHOI, CMaKOBoOI, edipoosiiinoi, Jikap-
CbKOI, MeJIOHOCHOI, (PiTOHIMIHOI, ZEeKOpPaTUB-
HOI KYJBbTYPH.

Yupoaos:x oHTOMOpP(OTreHe3y pocauH L. vera
O0yJio BimmiueHO Tpu mepionm (JlaTeHTHUM, Ipe-
reHepaTUBHUU i reHepaTuBHUII) i 6 BiKOBUX
CTaHiB POCJNH: HaCiHHA, IPOPOCTKU, IOBEHIIb-
HUM, imMaTypHUi, BipriHiJbHUNA, reHepaTUB-
HUH. 3 APYTOTO POKY *KUTTSA POCIUNHU IEePexo-
IATH O MOJIOAOTO T'eHepaTmBHOro crany. Ha
TpeTii piK KuTTA OyJO BimMiueHO cepemHBO-
BiKOBUil reHepaTUBHUM CTaH OHTOTeHE3Y, AKUN
B yMoOBax iHTpoayKIrii TpuBae mouana 10 pokis.

Bcranosieno, 1110 po3cagHuUil Ta BereTaTUB-
HUHA cmoco0M PO3MHOKEHHS JaBaHAu (IOmija
0COOMH Ha YaCTKM) Mae€ IepeBaru HaJ HaciHHeE-
BUM, 3Ba'KAlOUM HA HU3BbKi MOKA3HUKU IIOJIBO-
Boi cxoskocti Hacinua (5—10%).

Pociimara cupoBuMHA JaBaHAM CIIPaBXXHBOI,
BupoilrleHa B ymoBax lIlosicca Ykpainu, Moxke
0yTHU mKepesoM OPraHiYHUX PEYOBUH, NyOUJIb-
HUX CHOJIYK, BiTaMiHiB i MmakpoesemeHTiB. Ilo-
PiBHSAHO BUCOKWI BMiCT AYOMJILHUX PEYOBHH
(5,8 = 0,49%) y ditocupoBuHi JaBaHIU I0-
3BOJIA€ PEKOMEHAYBATH Ii AK NpOoTH3aNaJIbHUN
i B’sokyuuii 3acib, a BUCOKUI yMiCT KJIITKOBU-
uu (32,91 = 1,24%) — nyisa momnepemKeHHs aTe-
pOCKJIepo3y, rinepToHii i HopMmaJsisalii mpoie-
ciB TpaBJieHHA.

Edipua osia L. vera mictuTh 6i00TiYHO aK-
THUBHI croJyKu JinasooJ (26,539% ), dinaxina-
merar (24,591%) i a-raginona (12,11%), Tomy €
IOIiIBPHUM 11 BUKOPUCTAaHHA y (papMmaiiii, map-
¢dyMepHO-KOCMETHYHIN 1 XapuoBifi ramaysax.
Hasapuicts B edipuiii oxii sgaBanmgum 2,632%
repiinen-4-oay ta 0,386% ramdopu cBiguUTH
mpo ii mobpy saxicTh. Bioximiunmit ckaaxm diro-
cupoBUHU 1 e(ipHUX OJIiti L. vera 3acBimuye il
Oiosoriudy ImiHHiCTE 1 [JOIiJIBHICTL BIIPOBAa-
I:KeHHA B KyJbTypy B 30HiI Ilomicca Yrpainu
IS OTPUMAaHHS HOBUX XapuyoBUX 0i0JOMIIIIOK,
¢iTonpenapariB, mappyMepHNX, KOCMETUYHUX,
iHCeKTHUIINIHUX Ta aKapUIUIHUX 3aCO0iB.
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Purpose. Determining the assessment of the prospects
and success of Lavandula vera D.C. introduction in the Cen-
tral Polissia of Ukraine. Methods. General scientific and
special: morphological and descriptive, biometric, labora-
tory, field, biochemical. Results. Based on the analysis of
literary sources and experimental studies, the issues of dis-
tribution, onthomorphogenetic features, biochemical com-
position of plant materials and components of essential oils
of the non-traditional aromatic plant L. vera were studied.
During the individual development of L. vera plants, three
periods (latent, pregenerative, and generative) and 6 age
states of plants were noted: seeds, seedlings, juvenile, im-
mature, virginal, and generative. It was revealed that seed-
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ling and vegetative propagation of lavender (separation of
individual plants into parts) has advantages over seeds due
to low field germination of seeds (5-10%). Plant raw mate-
rials of lavender, grown in the conditions of Ukrainian Polis-
sia, are a source of organic substances, tannins, vitamins
and macroelements. Conclusions. Information on distribu-
tion, onthomorphogenetic and biochemical characteristics
of the non-traditional aromatic plant L. vera indicates the
prospects for its cultivation in the conditions of the Central
Polissia of Ukraine as an aromatic, flavoring, essential oil,
medicinal, melliferous, phytoncidal, and ornamental plant.

Keywords: essential oil; onthomorphogenesis; reproduc-
tion methods; biochemical composition.
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Adaptability of F_ sunflower hybrids, created according
to an integrated system of line selection for economically
valuable traits in various agroclimatic zones

V. 0. Babych®#, 1. Yu. Borovska?, Ya. Yu. Sharypina?, Ya. F. Parii?, Yu. V. Symonenko'?
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Purpose. Determine the ecological plasticity and productivity of F sunflower hybrids created on the basis of maternal
and parental lines, selected according to an accelerated selection system of lines resistant to herbicides (imidazoline and
sulfonylurea groups) and broomrape (Orobanche cumana Wallr.). Methods. Statistical analysis of F, sunflower hybrids
was carried out using the methods of variation statistics, regression and analysis of variance using the Microsoft Office
Excel 2016 application package. Molecular biological, biotechnological and classical selection methods were used for the
accelerated system of line selection. Thus, for the purpose of targeted selection of sunflower sterility fixers, we used HRGO1
molecular SCAR marker to identify the gene for the restoration of pollen fertility (Rf,). To accelerate the creation of parental
lines resistant to tribenuron-methyl, we used a culture of immature embryos in vitro. Results. The results of testing of F,
sunflower hybrids at Kyiv, Chernihiv, Cherkasy (Uman and Shpolianskyi districts), Khmelnytskyi, Kharkiv, Kherson and Odesa
regions. The hybrids were created on the basis of selected lines, chosen according to an accelerated selection system
for herbicide-resistant lines (imidazoline (IMI-hybrids) and sulfonylurea (SU-hybrids) groups) and broomrape (Orobanche
cumana Wall). The standards for comparison with hybrids were: for IMI hybrids — hybrids ‘NK Neoma” (Syngenta) and
‘ES Genesis’ (Euralis), and for SU-hybrids — ‘SY Sumiko’ (Syngenta) and ‘P64LE25" (Pioneer). As a result, it was found that
among SU-hybrids, UA 2/106 had a 3.9% higher yield when compared to the standards ('SY Sumiko” and ‘P64LE25"). And
for IMI-hybrids it was found that hybrids UA 1/67, UA 1/66, UA 1/84 have the same yield of 2.76 t/ha as the ‘NK Neoma’
standard. IMI hybrids UA 1/92, UA 1/102 have the same yield of 2.91 t/ha as ‘ES Genesis'. Conclusions. F, hybrids were
created on the basis of the original breeding material selected due to the accelerated system of sunflower lines selection.
The hybrids were analyzed according to the yield indicator. The most productive among the tested SU-hybrids was UA 2/106
hybrid, among the IMI hybrids — UA 1/67, UA 1/66, UA 1/84, UA 1/92 and UA 1/102.

Keywords: Helianthus annuus L.; hybrid; yield; test.

ding sunflower hybrids characterized by a set

Introduction of certain economically valuable traits, such

Sunflower (Helianthus annuus L.) is the
main oilseed crop in Ukraine; in 2020 it was
grown on an area of more than 6 million hec-
tares [1]. In industrial production, high-yiel-
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as resistance to: herbicides of sulfonylurea
and imidazoline groups, diseases, pests, and
parasitic weed sunflower broomrape are used.
To create sunflower F, hybrids, cytoplasmic
male sterility (CMS) is used, where the main
components of the hybrid are a sterile sun-
flower pollen maintainer (Nrf,rf,), its sterile
analogue (Srf,rf,) and a sunflower pollen fer-
tility restorer (N/SRf,Rf,) [2]. The selection
of each component based on valuable traits
[resistance to herbicides and parasitic weed
broomrape (Orobanche cumana Wallr.)] is a
long selection process that lasts for 6 years,
and with testing of hybrids and their subse-
quent registration lasts 12 years [2, 3]. The
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use of molecular biological, biotechnological
and immunological methods (testing lines on
an artificial infectious background in labora-
tory conditions to determine the resistance of
the starting material to the parasitic plant
sunflower broomrape) together with classical
breeding methods allows for the accelerated
creation and selection of parental lines with
economically valuable traits. For example, using
molecular markers (RAPD, ALFP, SSR, etc.),
it is possible to identify resistance genes: to
downy mildew (Pl genes) [3—5], parasitic plant
sunflower broomrape (Or genes) [3, 6, 7], her-
bicides (AHAS/ALS genes) [3, 8, 9] and pollen
fertility restoration genes (Rf genes) [10—14]
in paternal sunflower lines. This method al-
lows to carry out targeted selections among
the source material of sunflower by the given
genes (Pl, Or, Rf, AHAS/ALS, etc.). Among
the methods for obtaining paternal compo-
nents with certain characteristics, the method
of culture of immature embryos in vitro is
effective. This method is also used to study
somatic embryogenesis, organogenesis, and
regeneration [15—-19], to obtain plants with
altered traits after their genetic transformati-
on [20], to reproduce seeds with low viability,
as well as to obtain distant hybrids [2, 21].

The ultimate goal of selecting the sunflow-
er resulting lines is their further crossing to
create hybrids (F,), which will have certain
economically valuable traits (resistance to
herbicides and to a parasitic weed sunflower
broomrape, drought, increased yield and oil
content, etc.).

A prerequisite for the introduction of new
sunflower hybrids into industrial cultivation
is testing of hybrids for an objective assess-
ment of their genetic potential, competitive-
ness and adaptability, in order to determine
the cultivation zone to obtain the maximum
yield level. Environmental tests make it pos-
sible to assess the ecological plasticity in terms
of yield, which is one of the methods for stu-
dying the reaction rates for this trait and the
growing area [22-24].

The aim of the study is to determine the
ecological plasticity and yield of F, sunflower
hybrids in an ecological test, obtained on the
basis of maternal and paternal lines, selected
according to an accelerated selection system
of lines resistant to herbicides (imidazoline
and sulfonylurea groups) and broomrape
(Orobanche cumana Wallr.).

The hybrids tested in 2020 were selected
according to the accelerated selection system
for the initial material of sunflower resistant
to herbicides (imidazoline and sulfonylurea
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groups) and a plant-parasitic weed sunflower
broomrape, developed during 2016-2020. A
feature of the created system of accelerated
selection is the phased application of a com-
plex of biotechnological, molecular biological
and breeding methods of acceleration and tar-
geted selection of lines with the desired eco-
nomically valuable traits.

Materials and research methods

Plant material

Sunflower hybrids are created on the basis
of maternal and paternal lines resistant to
herbicides and broomrape, selected according
to an accelerated selection system.

To create hybrids resistant to herbicides of
the imidazoline group (the Euro-Lightning
herbicide of the Clearfield production system
of BASF with the active ingredient imizapyr
15 g/1 and imazamox 33 g/l), the following
material was used:

—maternal lines—BH320/‘NK Neoma’ (11/15),
BH320/‘NKNeoma’(11/103), BH320/‘NK Ne-
oma’ (11/104), BHO39/‘EC Artemis’ (11/162),
BH3978/‘Dragan’ (12/155) ta BH3978/‘Dra-
gan’ (12/156) [25];

— paternal line — line 3 [26].

For hybrids resistant to sulfonylurea herbi-
cides (herbicide Granstar Gold 75 by Dupont
with the active ingredient tribenuron-methyl
750 g/kg), the following was used:

— maternal lines — Ls8A/Lc1093B (9/10),
Ls8A/Lc1093B (9/12), Ls8A/Lc1093B (9/117),
Zoria FN/Lc1093B (9/138), Zoria FN/Lc1093B
(9/166), A12/Lcl1093B (10/124) rta Al2/
Lc1093B (10/216) [25];

— paternal lines — BH0118/SURES-2 (101/1),
BHO0118/SURES-2(101/4), BH0118/SURES-2
(101/6), BH0118/SURES-2 (101/7), BH0218/
SURES-2 (101/11, BH0218/SURES-2 (101/12),
BHO0218/SURES-2 (101/16), BHO218/SURES-2
(101/17),BH0218/SURES-2(101/18), BH0318/
SURES-2(101/21), BH0318/SURES-2(101/24),
BHO0318/SURES-2 (101/28), BHO318/SURES-2
(101/30) [26].

The system of accelerated selection of pater-
nal lines was carried out according to the scheme
shown in Figure 1. Work with the mother lines
was conducted in two stages: 1) isolation of ste-
rility maintainers using SCAR marker HRGO1;
2) the isolation of broomrape resistant sterility
maintainers on an artificial infectious back-
ground in laboratory conditions. Work with
paternal forms included: 1) study of the regene-
rative capacity of sunflower pollen fertility re-
storer lines resistant to imidazolinones, and ac-
celerated creation of fertility restorer lines re-
sistant to tribenuron-methyl when using a cul-
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ture of immature embryos; 2) isolation of pollen
fertility restorer lines resistant to broomrape

MATERNAL FORMS

__________________________________________________

Study of the regenerative |,
capacity of sunflower pollen |, restorer lines resistant
fertility restorer lines "

__________________________________________________

! Isolation of sterility "
! maintainers using T
I SCAR marker HRGO1 "

on an artificial infectious background in labora-
tory conditions.

PATERNAL FORMS

__________________________________________________

Accelerated creation of fertility

to tribenuron-methyl when using a culture
i of immature embryos

________________________________________

Evaluation of selected sunflower materials for resistance to broomrape
on an artificial infectious background in laboratory conditions

Creating sunflower hybrids (F,) based on the selected maternal
and paternal lines resistant to herbicides and broomrape

Analysis of sunflower hybrids (F,) by yield,
resistance to herbicides and broomrape

Fig. 1. General scheme of the accelerated system of sunflower parental lines selection

Identification of SCAR marker HRGO1 was
carried out by PCR using a pair of primers flan-
king the 1.1 cM region between OPK13 454 and
E33M61 136 in 13 sunflower linkage group
[11]. The nucleotide sequence of the primers to
the HRGO1 locus was as follows: F primer: 5°-
TATGCATAATTAGTTATACCC-3"; R primer:
5’-ACATAAGGATTATGTACGGG-3’ [11]. PCR
was performed using GenePak PCR Core rea-
gent kits, «Isogen» (Russia). DNA was isolated
using the STAB method [27]. The reaction mix-
ture consisted of 0.2 pl of each primer, 2 ul of
PCR buffer 10x DreamTagTM GreenBuffer
(Thermo Scientific), 0.2 mM of each deoxyribo-
nucleoside triphosphate (ANTP) (Thermo Scien-
tific), 2 units of polymerase 20 ng of genomic
DNA. The final volume of the reaction mixture
was 20 pL, to which additional 20 pL of min-
eral oil was added to prevent evaporation of the
reaction mixture because thermostat lid is not
heated. PCR was carried out in thermal cycler
«Tertsik» (Russia) according to the program:
initial denaturation for 10 min at 94 °C; 35
cycles — denaturation for 45 s at 94 °C; annea-
ling for 45 seconds at 58 °C; elongation for 60 s
at 72 °C; final elongation for 6 min at 72 °C to
detect the HRGO1 marker.

After the completion of PCR, the amplifica-
tion products were separated by electrophore-
sis in 2% agarose gel, stained with ethidium
bromide. The DNA ladders 50 bp kit (Thermo
Scientific) was used to mark the length of the
obtained fragments [14].

The studies of the regenerative capacity of
sunflower fertility restorer lines resistant to
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herbicides of the imidazoline group were car-
ried out on 4 sunflower fertility restorer lines
(2, 3, 19, 35) for the induction of organoge-
nesis in vitro. To obtain an in vitro culture,
cotyledons isolated from immature sunflower
embryos selected on the 21st day after pollina-
tion were used. This work consisted of the
following stages: sterilization of seeds, isola-
tion of explants (cotyledons), induction of ad-
ventitious shoots and their elongation, root-
ing of regenerated plants, and adaptation of
regenerated plants in a greenhouse.

21-day-old immature seeds were soaked for
one day in distilled water to soften the shell,
then the husks were separated from the im-
mature seeds and the immature seeds were
sterilized in 70% ethyl alcohol (1-2 min), a
solution of household bleach «Bilyzna» (dilu-
tion in water in ratio 1 : 2) for 20 min, fol-
lowed by washing with sterile distilled water
(three times).

For the induction of adventitious buds, 5
modifications of the Murashige-Skoog medi-
um (MS) [28] were used, supplemented with
vitamins B5 [29], 3% sucrose, 5 mg/L AgNO3
and the following growth regulators:

1) 2 mg/L N-isopentenylaminopurine (2-iP),
0.5 mg/L indole-3-acetic acid (IAA), 0.1 mg/L
thidiazuron (TDZ) [26];

2) 2 mg/L N-isopentenylaminopurine (2-iP),
0.5 mg/L picloram, 0.1 mg/L thidiazuron
(TDZ);

3) 1 mg/L 6-benzylaminopurine (BAP), 1 mg/L
1-Naphthaleneacetic acid (NAA), 0.1 mg/L gib-
berellic acid (GA,) [18];
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4) 1 mg/l 6-benzylaminopurine (BAP),
0.25 mg/L indole-3-acetic acid (IAA), 0.1 mg/L
gibberellic acid (GA,);

5) 2 mg/L kinetin (Kn), 0.5 mg/L 1-Naph-
thaleneacetic acid (NAA).

The pH of the medium was adjusted to
5.7 = 0.1 using 1M KOH or HCI solution and
autoclaved at 120 °C for 20 minutes.

The proliferation of adventitious buds was
carried out on medium 1 and on medium sup-
plemented with 3 mg/L 6-benzylaminopurine
(BAP) and 2 mg/L N-isopentenyl aminopurine
(2-iP).

For induction of morphogenesis, part of the
explants were cultured for 21 days at a 16-
hour photoperiod at a temperature of 25 °C,
the rest of the explants were cultured for 14
days in darkness and 7 days at a 16-hour pho-
toperiod at a temperature of 25 °C.

Adventitious shoots elongation was per-
formed on MS media [28] with vitamins B5
[29], 3% sucrose, 5 mg/1 AgNO3, supplemen-
ted with: 1) 0.1 mg/L 6-benzylaminopurine
(BAP) [20]; 2) 1 mg/L N-isopentenyl aminopu-
rine (2-iP), 0.5 mg/L 6-benzylaminopurine
(BAP) [30]; 3) 0.2 mg/L gibberellic acid (GA,)
[18]. Regenerated plants, which formed a
well-developed root system, were adapted in a
greenhouse with photoperiodic lighting (16
hours of light: 8 hours of dark) and a tem-
perature of 25 °C.

As a result of these experiments, the opti-
mal cultivation conditions were established to
obtain the maximum proportion of sunflower
regenerants, and an effective rooting system
of adventitious shoots was developed, which
allows the regenerant plants to be adapted to
the greenhouse conditions [17].

Using an immature embryo culture of sun-
flower for the accelerated isolation of triben-
uron-methyl resistant lines. The study carried
out during 2017-2019, began with the cros-
sing of fertility restorer lines BH0118, BH0218,
and BH0318, which do not contain the tribenu-
ron methyl resistance donor SURES-2 (TBM
gene-resistance AHASL1-2) [19].

As a result of crossing the fertility line re-
storers BH0118, BH0218, and BH0318 with
the tribenuron methyl resistance donor
SURES-2, the genotypes SURES-2/BH0118,
SURES-2/BH0218, SURES-2/BH were ob-
tained. On the 21st day after flowering, 30
immature seeds were isolated from each bas-
ket and introduced into in vitro culture. For
introduction into in vitro culture, immature
seeds were sterilized in 70% ethyl alcohol
(1-2 min), a solution of household bleach «Bi-
lyzna» (dilution in water in a ratio of 1 : 2)
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for 20 min, followed by washing with sterile
distilled water (three times). After steriliza-
tion of immature seeds, the embryo with en-
dosperm was peeled off. Then it was placed in
Petri dishes with a basic MC medium [28] with
the addition of 0.1 mg/L 6-benzylaminopurine
(BAP). On 10-14 days of in vitro cultivation,
sunflower seedlings with formed roots were
obtained; they were subsequently planted in
the soil, where they were adapted to green-
house conditions and self-pollinated to pro-
duce I, seeds. On days 10-14 of in vitro culti-
vation, sunflower seedlings with formed roots
were obtained; they were subsequently planted
in the soil, where they were adapted to green-
house conditions and self-pollinated for ob-
taining I, seeds.

In the spring of 2018, I, seeds obtained from
self-pollinated regenerant plants that under-
went adaptation after cultivation in vitro were
sown at the breeding base of the All-Ukrainian
Scientific Institute of Breeding (VNIS) located
in the Obukhiv district of the Kyiv region in
the village of Bezimenne. The plants were
treated with the herbicide Granstar Gold 75
with the active ingredient tribenuron-methyl
at a dose of 100 g/ha. For spraying, a selec-
tion sprayer created by the engineers of the
VNIS company according to their technology
was used, which made it possible to uniformly
apply the herbicide to the leaf plate and the
growth point of sunflower plants. Plants that
showed no signs of herbicidal stress were
forced to self-pollination. In July of the same
year, immature embryos were selected from
self-pollinated plants resistant to tribenuron-
methyl on the 21st day after flowering and
reintroduced into in vitro culture to carry out
another cycle of self-pollination and obtain I,
seeds.

In 2019, I, seeds were sown in a breeding
field (Obukhiv district of Kyiv region, Bez-
imenne village) and treated with herbicide.
Plants noted to be resistant to the herbicide
were forced to self-pollinate again [19].

Testing for resistance to broomrape of ma-
ternal and paternal lines. Testing of these
lines was carried out in the department of
plant immunity to diseases and pests of
Ukrainian Scientific Institute of Plant Bree-
ding (VNIS).

Seeds of the parasite weed broomrape were
collected from the host plant in the phase of
physiological ripeness to carry out such tes-
ting. Seeds were collected in the Zaporizhzhia,
Kharkiv, Kirovohrad, Odesa, Donetsk, Luhansk
and Kherson regions on the fields of sunflo-
wer hybrids resistant to the E, F and G broom-

293



leHemuka

rape races (information on the resistance of
hybrids was used from the catalogs of Lima-
grain, Syngenta, Pioneer companies with de-
tailed information on sunflower hybrids), as
well as from the demonstration fields of sun-
flower seed producing companies located near
the central roads in each area, which were sub-
sequently sieved to separate dry plant resi-
dues.

Seeds of sterility maintainer and fertility
restorer lines were sown in pots with an in-
fected peat mixture, which included 5 L of
peat (= 1 kg 300 g), 2 kg of sand and 2 g of
broomrape seeds.

After 30-35 days, the sunflower plants
were carefully removed from the peat mixture
and recorded the presence of broomrape tuber-
cles. The count was carried out visually — the
presence or absence of broomrape tubercles
was determined on each of the studied plants.

Limagrain hybrids, namely ‘LG 50505’ (re-
sistant to the G race of broomrape) — resistan-
ce standard (St R «resistance») and ‘LG 5665’
(resistant to the E race of broomrape) —
susceptibility standard (St S «susceptible»)
were used as standards (St), for comparison
the level of plant damage by bloomrape [26].

Method for environmental testing of F, hy-
brids and statistical processing of the results.
Testing of sunflower hybrids was carried out
in accordance with the method generally ac-
cepted for the culture [31, 32]. In accordance
with the methods [33, 34], the parameters of
ecological plasticity and stability of sunflower
hybrids were calculated. When calculating the
coefficient of linear regression (bi), the level
of ecological plasticity of hybrids was estab-
lished. When using the standard deviation
from the regression line (S;?), the stability of
the hybrid to various growing conditions was
revealed, where X, is the mean value of the
trait of the I genotype under points, I is the
environmental index. According to the coef-
ficient of ecological plasticity (bi), hybrids are
divided into three groups:

1) high plasticity bi > (1 + o) — under fa-
vorable conditions (under conditions with the
maximum manifestation of the trait), the
manifestation of the trait increases;

2) medium plasticity bi = (1 = ) — the mani-
festation of the trait is at the level of medium
sensitivity in the sample of hybrids under
study;

3) low plasticity bi = (1 — ) — the manifesta-
tion of the trait decreases under favorable con-
ditions.

Hybrids were created in a winter nursery
located in South America (Chile), the city of

294

Rancagua, during 2019-2020. The line used
in the creation of sunflower hybrids was pre-
viously selected according to the accelerated
complex selection system described above.

Depending on the resistance to certain her-
bicides, the hybrids were divided into sulfony-
lurea herbicide resistant (SU hybrids) and
imidazoline herbicide resistant (IMI hybrids).
The standards against which yields were com-
pared were hybrids: for IMI hybrids, a hybrid
of Syngenta ‘NK Neoma’ and Euralis ‘ES Gene-
sis’, and for SU hybrids, a hybrid of Syngenta
‘SY Sumiko’ and Pioneer ‘P64LE25’, as these
hybrids are among the most productive in
Ukraine.

F, hybrids were tested during 2020 at 8
sites in the Obukhiv district of Kyiv region,
Borozna district of Chernihiv region, Shpola
district of Cherkasy region, Uman district of
Cherkasy region, Teofipol district of the
Khmelnytskyi region, Pervomaisk district of
Kharkiv region, Novotroinske district of
Kherson region, Kalievskyi district of Odesa
region. The hybrids were sowed according to
a randomized scheme in two repetitions. The
hybrids were divided into blocks, 40 hybrids
per block, where 4 hybrids were standards.

The total size of the plot was 20 m2, the size
of the accounting plot was 10 m2. The density
of plant standing before harvesting corre-
sponded to the recommended number for the
zone — 60—65 thousand plants per hectare in
the zone of sufficient moisture and 50-55
thousand plants in the zone with moisture de-
ficiency. So, the zone of sufficient moisture
includes Khmelnytskyi, Kyiv and Chernihiv
regions, the zone of insufficient moisture —
Cherkasy and Kharkiv, the zone of deficient
moisture — Kherson and Odesa regions.

Research results

The creation of a high-yielding sunflower
hybrid takes about 12 years, of which it takes
from 6 to 8 years to create maternal and pa-
ternal lines, therefore various methods are
increasingly being used in sunflower breeding
programs to speed up the creation of initial
sunflower breeding material. Methods that al-
low targeted selection for certain characteris-
tics include molecular biology methods, bio-
technological methods (immature embryo cul-
ture, in vitro cell and tissue culture), assess-
ment of material resistance to pathogens using
an artificial infectious background, etc.

Thus, currently there are works that are sepa-
rately aimed at the use of molecular markers to
determine the presence of certain genes respon-
sible for the manifestation of a trait [4-7].
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Among the various biotechnological methods
used to improve sunflower lines are immature
embryo culture, culture of protoplasts and hap-
loids [35]. However, work with sunflower is
limited by its regenerative capacity in vitro [36,
37]. Although methods for studying sunflower
regeneration by direct organogenesis were de-
scribed [16, 30, 38], it has been established that
sunflower regenerative capacity depends on a
number of factors, such as: genotype, nutrient
medium components, explant type and age, and
in vitro cultivation methods. Therefore, a criti-
cal moment in the development of an effective
sunflower regeneration protocol is the selection
of cultivation conditions, the choice of an ex-
plant and a genotype that will be marked by a
high regenerative capacity.

The proposed system for selecting maternal
and paternal sunflower lines with economi-
cally valuable traits is based on a phased com-
bination of biotechnological, molecular bio-
logical and breeding methods combined into
one complex system for accelerated selection
of lines (Fig. 2 and Fig. 3). The system of ac-

celerated selection of paternal lines was car-
ried out according to the scheme shown in
Figure 1. The molecular SCAR marker HRGO1
was used on maternal lines to identify the fer-
tility restorer gene (Rfl). Using this method,
we carried out a targeted selection of sterility
maintainers among maternal lines, with geno-
type Nrf,rf, [14]. This accelerated the selec-
tion of maternal lines, which were later tested
on an artificial infectious background in the
laboratory for resistance to broomrape [25].

The work with paternal lines was carried
out in two directions: 1) the regenerative ca-
pacity was studied by direct organogenesis on
pollen fertility restorer lines resistant to imi-
dazoline group herbicides [17]; 2) accelerated
creation of sunflower pollen fertility restorer
lines resistant to sulfonylurea group herbi-
cides using an immature embryo culture of
[19]. As a result of the studies performed with
fertility restorer lines, the selected material
was tested on an artificial infectious back-
ground in order to isolate the lines resistant
to broomrape [26].

| MATERNAL FORMS |

| MOLECULAR METHODS |

Vegetation
2017

Winter
2017-2018

and sulfonylurea groups using
SCAR marker HRGO1

___________________________________

Vegetation
2018

______________________________________ maintainers

Molecular analysis of maternal lines with
resistance to herbicides of the imidazoline

BREEDING METHODS

in vivo
carrying out analyzing crosses of maternal lines
resistant to herbicides of the imidazoline and
sulfonylurea groups, candidates for sterility

-

in vivo
analysis of the conducted test cross

Evaluation of selected sunflower material for resistance to broomrape on an artificial infectious background
in laboratory conditions, 2019-2020

Creation and evaluation of first-generation (F,) herbicide-resistant hybrids in terms
: of yield and adaptability (2020) :

Fig. 2. Scheme of research when working with maternal forms

So, we have shown that when using SCAR
marker HRGO1, it is possible to carry out a
targeted selection of sunflower sterility main-
tainers. 477 lines resistant to herbicides of the
imidazoline group were tested, including 130
lines BH320/‘NK Neoma’, 156 lines BH039/
‘ES Artimis’, 191 lines BH3978/‘Dragan’. As

ISSN 2513-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2021, Vou. 17, No 4

a result, it was found that the sterility main-
tainers (Nrfrf) [samples in which fertility re-
storer gene (Rf,) was not detected] in the
BH320/°‘NK Neoma’ maternal lines were all tes-
ted samples, 107 among the BHO39/‘ES Ar-
timis’ line (4) and 128 samples in the BH3978/
‘Dragan’ combination. In total, out of 477
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| PATERNAL
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methyl resistant plants

SELECTION WITH SELECTIVE AGENT USED TBM

e U

: Evaluation of selected (IMI) and created (SU) sunflower material for resistance :
1 to broomrape on an artificial infectious background in laboratory conditions in 2019-2020 ,
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Creation and evaluation of hybrids of the first generation (F,),
resistant to herbicides, in terms of yield, adaptability

Fig. 3. Scheme of research when working with paternal forms

imidazoline lines, 365 were sunflower pollen
sterility maintainers.

When testing 344 samples of lines resistant
to herbicides of the sulfonylurea group,
where 105 samples of lines of the Ls8A/

Lc1093B combination, 120 samples of the
‘Zoria FN’/Lc1093B combination, and 119
samples of the A12/Lc109B combination, it
was found that all samples are sterility main-
tainers [14].

411, M5 ﬂ(ﬂ'!"ur T8 20 T30 TVRT MR A TETVRG IO 0290 03T N NS sk T

-qﬂb-—i

Fig. 4. Electrophoregram of amplification products usin

M50 — 50 bp DNA Ladder molecular weight
marker. Lanes: 113, 115, 117, 122, 124, 127,
129, 131, 132 — individual plants of the stu-
died lines (no 426 bp amplicon); 114, 116,
119-121, 126, 128, 130, 133—-137 — amplicon
is observed in plants.

In the study of sunflower pollen fertility
restorer lines resistant to imidazolinones, ac-
cording to the regenerative ability, which con-
sisted of the induction and elongation of ad-
ventitious shoots, rooting and adaptation of
regenerative plants to greenhouse conditions,
line 35 was selected for high regenerative abi-

EGL SR, w GuEuEuuEE e

g SCAR marker HRGO1 of BH039/ “ES Artimis’ maternal line

lity. As a result of the study, optimal cultiva-
tion conditions were selected to obtain the
maximum share of sunflower regenerants and
an effective system for adventitious shoots
rooting was developed, which allowed to adapt
regenerated plants to aseptic conditions [17].

As a result of crossing the fertility restorer
lines BH0118, BH0218 and BH0318 with the
tribenuron-methyl resistance donor SURES-2
(TBM gene-resistance AHASL1-2), these com-
binations were obtained: BH02 2, BH0318/
SURES-2. As a result of the staged cultivation
of 21-day immature sunflower embryos and

296 ISSN 2518-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2021, T. 17, N¢ 4



Genetics

with the selection of tribenuron-methyl-re-
sistant plants (in the field), during 2017-2019
ten lines homozygous for tribenuron-methyl
resistance were isolated from each combina-
tion of BHO118/SURES-2, BH0218/SURES-2,
BH0318/SURES-2 [19].

Selected maternal (709 sterility maintainers,
of which 365 were resistant to imidazolinones
and 344 were resistant to tribenuron-methyl)
and paternal lines (4 lines with resistance to

imidazolinones and 30 lines from each combi-
nation of BH0118/SURES-2, BH3/SURES-2)
were tested on an artificial infectious back-
ground in laboratory conditions in order to iso-
late the lines resistant to broomrape.

Testing on an artificial infectious back-
ground in the laboratory was carried out by
visual assessment of the presence of broom-
rape (Fig. 5.) during the winter period of
2019.

Fig. 5. Visual assessment of the presence of broomrape on sunflower lines, where 1 is a resistant plant
(no broomrape was found) and 2, 3 is a susceptible to broomrape plant (tubercle of a parasitic weed were found)

When evaluating maternal lines resistant
to imidazolinones on an artificial infectious
background, it was found that three lines
from BH320/‘NK Neoma’ (11/15, 11/103,
11/104), one line (11/162) from BH039/‘ES
Artimis’ and two lines from the combina-
tion BH3978/‘Dragan’ (12/155, 12/156)
were highly resistant to G-race of broom-
rape. Among lines resistant to tribenuron-
methyl three lines from Ls8A/Lcl1093B
(9/10, 9/12, 9/117) and two lines from ‘Zo-
ria FN’/Lc1093B (9/138, 9/166) and Al12/
Lc1093B (10/124, 10/216), as highly re-
sistant to broomrape were chosen [25]. The
results of the visual assessment are presen-
ted in Table 1.

When assessing the parental lines, it was
found that among the imidazoline lines (2, 3,
19, 35) on an artificial infectious background
under laboratory conditions, line 35 was iso-
lated as highly resistant, since no signs of
damage by broomrape were found in 100% of
the plants. Among those resistant to tribe-
nuron-methyl, four lines highly resistant to
G-race of broomrape were distinguished from
the combinations BH0118/SURES-2 (101/1,
101/4, 101/6, 101/7) and BH0318/SURES-2
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(101/21, 101/24, 101/28, 101/30, and five
lines (101/11, 101/12, 101/16, 101/17,
101/18) from the BH0218/SURES-2 combina-
tion [26] (Table 2).

Therefore, using the accelerated selection
system, we chose maternal and paternal lines
resistant to herbicides (imidazoline and sul-
fonylurea groups) and sunflower broomrape
in a short period of time (2016-2020) [14,
17, 19, 25, 26].

The selected lines were used to create hyb-
rids of the first generation of sunflower used
in tests in various agroecological zones of
Ukraine.

During the testing of F, sunflower hybrids,
it was observed how environmental conditions
affect yield. Therefore, the adaptability of hy-
brids to different agro-climatic conditions was
assessed by the coefficient of ecological plas-
ticity (b)) and the indicator of reproduction of
this trait under different growing conditions
(52 [338, 34].

It was revealed that for SU-hybrids the most
comfortable growing conditions and obtaining
high yields were observed in Chernihiv (I, =
1.29) and Cherkasy (Shpolianskyi district) (I, =
1.00) regions. The least comfortable growing

297



leHemuka

Table 1
Resistance to broomrape of lines maintainers of sterility

. Total number of plants, | Number of resistant plants
Lines Sample number
pcs. pcs. \ %
Lines resistant to imidazoline herbicides
11/15 20 20 100
BH320/°NK Neoma’ 11/103 20 20 100
11/104 20 20 100
BH039/°ES Artemis’ 11/162 17 17 100
. , 12/155 20 20 100
BH3978/"Dragan 12/156 20 20 100
Lines resistant to sulfonylurea herbicides
11/10 20 20 100
Ls8A/Lc1093B 11/12 20 20 100
11/117 20 20 100
- , 11/138 20 20 100
Zoria FN'/Lc1093B 11/166 19 19 100
12/124 20 20 100
A12/1c1093B 12/216 17 17 100
Standards
LG 50505 (St R) St1 20 20 100
LG 5665 (St S) St2 20 20 0
Table 2
Resistance to bloomrape in fertility restorer lines
. Total number | Number of unstable plants | Number of resistant plants
Lines Sample number
of plants, pcs. pcs. | % pes. | %
Lines resistant to sulfonylurea herbicides
101/1 20 0 0.0 20 100
101/2 15 15 100 0 0.0
o 101/3 13 13 100 0 0.0
ek 101/4 20 0 0.0 20 100
S 101/5 16 2 12.5 14 87.5
2 101/6 20 0 0.0 20 100
= 101/7 18 0 0.0 18 100
2 101/8 19 19 100 0 0.0
S 101/9 14 14 100 0 0.0
101/10 20 3 15.0 17 85.0
Total number 175 66 37.7 109 62.3
101/11 12 0 0.0 12 100
101/12 12 0 0.0 12 100
o 101/13 19 19 100 0 0.0
0 101/14 19 19 100 0 0.0
S 101/15 15 15 100 0 0.0
g 101/16 8 0 0.0 8 100
o 101/17 20 0 0.0 20 100
2 101/18 20 0 0.0 20 100
@ 101/19 21 19 90.5 2 9.5
101/20 15 15 100 0 0.0
Total number 161 87 54.0 74 46.0
~ 101/21 20 0 0.0 20 100
<A 101/22 13 2 15.4 11 84.6
Qv 101/23 18 5 27.8 13 72.2
T3 101/24 15 0 0.0 15 100
101/25 14 13 92.9 1 7.1
101/26 13 10 76.9 3 23.1
o 101/27 19 2 10.5 17 89.5
po et 101/28 13 0 0.0 13 100
25 101/29 19 5 26.3 14 73.7
@ 101/30 18 0 0.0 18 100
Total number 162 37 22.8 125 77.2
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Continue table 2

. Total number | Number of unstable plants | Number of resistant plants
Lines Sample number
of plants, pcs. pcs. \ % pcs. \ %
Lines resistant to imidazoline herbicides
2 (1/1 20 3 15.0 17 85.0
3 1/2 17 13 76.5 4 23.5
35 (1/3 20 0 0.0 20 100
19 l1/4 19 5 26.3 14 73.7
Standards
LG 50505 (St R) St1 20 0 0.0 20 100
LG 5665 (St S) St2 20 20 100.0 0 0.0
Table 3
Yield and adaptability of SU hybrids
Yield of hybrids, t/ha Adaptability
parameters
— =y
g 5 )
e o> = .5
Number s 5% s 2 B L L%
158 ¢ Bl 2|5 €3 2= w
- zE| & |zs 2| S 2 @ g8 z
s | ¢ 83 ¢ 85 s | 2 & g% £
£ | 2 |88 ¢ |25 E | 8| 2| g 8% B
o Y4 o = ~ [ ~ ~ (&) << (SR T) (%2
High plasticity
UA 2/205 1.49 | 0.56 | 3.67 | 3.34 | 3.18 | 2.58 | 1.72 | 4.53 | 2.63 | 1.26 | 13.43
UA 2/206 1.06 | 0.85 | 4.09 | 2.95 | 3.14 | 3.61 | 1.24 | 4.24 | 2.65 | 1.30 | 14.43
UA 2/186 1.38 | 0.99 | 4.05 | 3.19 | 2.70 | 2.87 | 1.61 | 4.41 | 2.65 | 1.20 | 12.15
UA 2/117 1.16 | 0.44 | 3.80 | 3.37 | 2.55 | 3.07 | 2.24 | 4.58 | 2.65 | 1.30 | 14.32
UA 2/235 2.03 | 1.15 | 4.56 | 2.69 | 2.22 | 2,50 | 1.32 | 4.79 | 2.66 | 1.18 | 12.21
UA 2/207 1.29 | 0.48 | 3.66 | 3.18 | 3.35 | 3.18 | 1.80 | 4.33 | 2.66 | 1.27 | 13.66
UA 2/136 1.50 | 0.63 | 4.11 | 3.85 | 2.75 | 2.81 | 1.82 | 4.08 | 2.69 | 1.24 | 13.11
UA 2/189 1.06 | 0.80 | 3.49 | 2.99 | 2.96 | 3.98 | 1.94 | 4.49 | 2.71 | 1.21 | 12.62
UA 2/162 1.22 | 0.86 | 4.29 | 3.13 | 2.39 | 3.27 | 2.10 | 4.52 | 2.72 | 1.25 | 13.27
UA 2/114 1.95 | 0.75 | 3.70 | 3.39 | 2.94 | 3.13 | 1.93 | 4.64 | 2.80 | 1.17 | 11.62
UA 2/204 1.02 | 0.60 | 3.74 | 3.73 | 3.41 | 3.07 | 2.14 | 4.80 | 2.81 | 1.38 | 16.12
Medium plasticity
UA 2/123 2.72 | 1.06 | 3.55 | 3.42 | 3.03 | 2.16 | 1.59 | 4.03 | 2.69 | 0.89 | 6.91
UA 2/192 2.05 | 1.23 | 3.59 | 2.88 | 2.77 | 2.86 | 1.73 | 4.10 | 2.65 | 0.91 | 6.97
UA 2/184 1.07 | 1.03 | 3.68 | 2.93 | 3.00 | 3.56 | 2.22 | 3.38 | 2.61 | 0.94 | 7.74
UA 2/109 1.86 | 0.86 | 3.48 | 3.94 | 2.81 | 2,59 | 2.16 | 3.62 | 2.67 | 0.94 | 7.67
UA 2/106 2.13 | 1.30 | 4.01 | 3.96 | 3.31 | 2.37 | 2.21 | 3.96 | 2.91 | 0.95 | 7.83
UA 2/131 1.97 | 0.67 | 3.15 | 3.75 | 2.99 | 2.15 | 2.16 | 3.94 | 2.60 | 0.97 | 8.08
UA 2/166 1.20 | 1.23 | 3.64 | 2.98 | 2.95 | 2.44 | 2.30 | 4.21 | 2.62 | 0.99 | 8.35
UA 2/143 1.84 | 0.96 | 3.64 | 3.44 | 2.67 | 2.74 | 1.81 | 3.95 | 2.63 | 1.00 | 8.45
UA 2/118 1.93 | 0.82 | 3.32 | 3.04 | 2.84 | 3.10 | 1.64 | 4.12 | 2.60 | 1.01 | 8.70
UA 2/170 1.71 | 0.94 | 3.70 | 3.28 | 3.18 | 2.89 | 1.76 | 3.76 | 2.65 | 1.01 | 8.67
UA 2/177 1.71 ] 0.95 | 3.99 | 2.64 | 3.23 | 2.66 | 1.98 | 3.98 | 2.64 | 1.01 | 8.78
UA 2/210 1.50 | 0.63 | 3.52 | 2.65 | 3.23 | 3.96 | 1.76 | 3.63 | 2.61 | 1.04 | 9.47
UA 2/130 1.50 | 0.84 | 3.45 | 3.54 | 2.94 | 1.98 | 2.25 | 4.29 | 2.60 | 1.06 | 9.71
UA 2/187 2.13 | 0.75 | 3.28 | 2.92 | 2.85 | 3.21 | 1.42 | 4.51 | 2.64 | 1.08 | 10.05
UA 2/209 1.82 | 0.60 | 3.35 | 2.90 | 2.96 | 3.52 | 1.75 | 4.40 | 2.66 | 1.12 | 10.76
UA 2/115 1.98 | 0.53 | 4.20 | 3.44 | 2.74 | 3.25 | 1.71 | 3.61 | 2.68 | 1.12 ] 10.79
Low plasticity
UA 2/110 3.30 | 0.94 | 3.13 | 3.25 | 1.90 | 3.41 | 1.38 | 3.68 | 2.62 | 0.72 | 5.01
Mean 1.6 0.9 3.5 3.1 2.8 2.7 1.8 3.8 2.5 1.0 | 8.8
Environment index (I.) -0.97|-1.69| 1.00 | 0.52 | 0.24 | 0.15 | -0.74| 1.29 - - -
LCDg o5 0.08 | 0.05 | 0.08 | 0.08 | 0.07 | 0.11 | 0.08 | 0.11 | 0.04 - -
c - - - - - - - - - 0.2 | 2.77
conditions were in Kharkiv (I, = —0.74), Ode- It was found that among hybrids resistant
sa (I, = —0.97) and Kherson (I, = —1.69) re- to sulfonylurea herbicides, 50.5% of hybrids
gions. have a high yield level (2.55-2.91 t/ha). It
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was established that among the SU hybrids,
the most productive hybrid is UA 2/106
(2.91 t/ha), since in terms of yield the hybrid
had an excess of 3.9% compared to standard

hybrids.
Among the hybrids with a yield in the
range of 2.55-2.91 +t/ha, the hybrid

RU 2/110 was less sensitive to growing con-
ditions with an average yield of 2.62 t/ha,
with an ecological plasticity coefficient b, =
0.72 and stability index S?=5.01. Medi-
um sensitive hybrids included: UA 2/130,
UA 2/131, UA 2/118, UA 2/184, UA 2/210,
UA 2/166, UA 2/143, UA 2/187, UA 2/177,
RU 2/192, RU 2/170, RU 2/209, RU 2/109,
RU 2/115, RU 2/123, RU 2/106 with a yield
of 2.60-2.69 t/ha and an ecological plasti-
city coefficient b, = 0.89—-1.12. The hybrids
with the maximum manifestation of traits
with the coefficient of ecological plasticity
b, = 1.17-1.832 were hybrids UA 2/114,
UA 2/235, UA 2/186, UA 2/189, UA 2/136,
UA 2/ 162, RU 2/205, RU 2/207, RU 2/117,

RU 2/206, RU 2/204 with a yield of 2.63—
2.81 t/ha (Table 3).

For IMI hybrids, the most favorable condi-
tions were noted in Cherkasy region (Shpo-
lianskyi district) (I, = 1.09), and unfavorable
conditions were observed in Kharkiv (I, =
—0.39), Odesa (I, = —0.07) and Kherson re-
gions (I, = —1.82).

The share of IMI hybrids with a yield in the
range of 2.55-2.91 t/ha, was 46.2% . Among
them with high plasticity (b, = 1.18-1.29) were
hybrids UA 1/92, UA 1/102, UA 1/94, UA
1/62, UA 1/76 with a yield of 2.61-2, 91 t/ha.
And the middle plasticity was noted in hybrids
UA 1/67, UA 1/66, UA 1/84, UA 1/23,
UA 1/61, UA 1/59, UA 1/60, UA 1/55,
UA 1/89, UA 1/101, RU 1/86, RU 1/87,
RU 1/83, RU 1/100 with a yield of 2.60—
2.76 t/ha (Table 4).

In addition, it was found that among the
IMI hybrids, three hybrids - UA 1/67,
UA 1/66, UA 1/84 with averaged in 8 loca-
tions of Ukraine yield indicators (2.76 t/ha)

Table 4
Yield and adaptability of IMI hybrids
Yield of hybrids, t/ha Adaptability
parameters
= o
Number s | 52 sg £ o 8 .5

Sl 5|82 ¢ |5l 2| & 2 2 2=

S| = |z & 25| 2 £ 2 o |83 3

b 2 | £ & | £ < € E e g8 =

£ 2 |25 ¢z |85 E| B | g g |88 B

o o4 O~ p4 (S s p4 p4 o <C o o wm

High plasticity
UA 1/92 1.84 | 0.81 | 4.23 | 3.73 | 2.75 | 3.21 | 2.11 | 4.58 | 2.91 | 1.21 | 7.45
UA 1/102 1.84 | 0.81 | 4.23 | 3.73 | 2.75 | 3.21 | 2.11 | 4.58 | 2.91 | 1.21 | 7.45
UA 1/94 1.68 | 0.40 | 4.16 | 3.31 | 2.51 | 3.42 | 2.39 | 3.90 | 2.72 | 1.18 | 7.57
UA 1/62 0.98 | 0.66 | 4.16 | 3.06 | 2.83 | 3.28 | 1.57 | 4.31 | 2.61 | 1.29 | 8.39
UA1/76 0.98 | 0.66 | 4.16 | 3.06 | 2.83 | 3.28 | 1.57 | 4.31 | 2.61 | 1.29 | 8.39
Medium plasticity

UA 1/67 2.53 | 0.60 | 3.31 | 3.89 | 2.53 | 2.89 | 2.21 | 4.13 | 2.76 | 0.97 | 5.35
UA 1/66 2.76 | 0.39 | 3.69 | 4.19 | 2.51 | 2.83 | 2.28 | 3.40 | 2.76 | 0.97 | 5.63
UA 1/84 1.18 | 0.96 | 4.05 | 3.11 | 2.91 | 2.75 | 3.24 | 3.85 | 2.76 | 1.01 | 5.66
UA 1/23 1.84 | 0.63 | 4.04 | 3.88 | 2.71 | 2.89 | 2.27 | 3.74 | 2.75 | 1.11 | 6.53
UA 1/61 1.46 | 0.81 | 3.73 | 3.50 | 3.44 | 3.06 | 2.06 | 3.74 | 2.72 | 1.06 | 6.17
UA 1/59 1.71 | 1.09 | 3.38 | 3.97 | 2.69 | 2.66 | 2.64 | 3.65 | 2.72 | 0.89 | 4.32
UA 1/60 1.41 | 0.59 | 3.43 | 3.87 | 2.85 | 3.43 | 2.49 | 3.72 | 2.72 | 1.11 | 6.90
UA 1/55 1.74 | 0.76 | 3.74 | 3.89 | 3.22 | 3.03 | 1.59 | 3.73 | 2.71 | 1.10 | 6.43
UA 1/89 2.03 | 1.15 | 4.56 | 2.69 | 2.22 | 2.50 | 1.32 | 4.79 | 2.66 | 1.07 | 5.58
UA 1/101 2.03 | 1.15 | 4.56 | 2.69 | 2.22 | 2.50 | 1.32 | 4.79 | 2.66 | 1.07 | 5.58
UA 1/86 1.71 | 0.95 | 3.99 | 2.64 | 3.23 | 2.66 | 1.98 | 3.98 | 2.64 | 0.96 | 4.89
UA 1/87 1.50 | 0.63 | 3.52 | 2.65 | 3.23 | 3.96 | 1.76 | 3.63 | 2.61 | 1.02 | 6.21
UA 1/83 1.34 | 0.40 | 3.33 | 3.35 | 2.62 | 3.18 | 2.49 | 4.13 | 2.60 | 1.13 | 7.15
UA 1/100 1.34 | 0.40 | 3.33 | 3.35 | 2.62 | 3.18 | 2.49 | 4.13 | 2.60 | 1.13 | 7.15
Mean 1.45 | 0.70 | 3.61 | 3.31 | 2.63 | 2.83 | 2.13 | 3.50 | 2.52 | 1.00 -

Environment index | -1.07 | -1.82 | 1.09 | 0.79 | 0.11 | 0.31 | -0.39 | 0.98 - - -
LCD45 0.07 | 0.05 | 0.09 | 0.09 | 0.06 | 0.09 | 0.07 | 0.12 | 0.03 - -
o - - - - - - - - - 0.17 -
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are at a yield level with the standard ‘NK
Neoma’. And the hybrids UA 1/92 and
UA 1/102 with an average yield of 2.91 t/ha
correspond to the yield level of ‘ES Genesis’
standard.

The study was carried out in the Department
of Genetic Engineering of Institute of Cell Biol-
ogy and Genetic Engineering of the National
Academy of Sciences of Ukraine in the frame-
work of scientific projects III-1-15 «Study of
physiological, biochemical and molecular bio-
logical features of the functioning and inherit-
ance of heterological genes in plant systems»
and III-1-20 «Targeted changes in the genome
and pleiotropic effects in genetically trans-
formed plant systems» during 2016-2020.

Conclusions

As a result of the accelerated system of ma-
ternal and paternal lines selection, material
resistant to herbicides and sunflower broom-
rape was selected; on its basis sunflower F,
hybrids were created.

As a result of ecological tests conducted in
Kyiv, Chernihiv, Cherkasy (Uman and Shpola
districts), Khmelnytskyi, Kharkiv, Kherson
and Odesa regions, the yield of the obtained
sunflower hybrids was studied. Based on the
findings, it was revealed that among hybrids
resistant to sulfonylurea herbicides, the high-
yielding hybrid was UA 2/106, which showed
a 3.9% increase in yield compared to ‘SY Su-
miko’ and ‘P64LE25’ standard hybrids.
Among hybrids resistant to imidazoline herbi-
cides, the yields at the level of the ‘NK Neo-
ma’ standard were hybrids UA 1/67, UA 1/66,
UA 1/84, with a yield of 2.76 t/ha. Yield at
the level of the hybrid standard ‘ES Genesis’
(2.91 t/ha) was for hybrids UA 1/92,
UA 1/102.

Thus, it was determined that with the use of
an accelerated system of source material selec-
tion, it is possible to create high-yielding sun-
flower hybrids in a short period of time (4 years).
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Vol. 73. P. 81-86. doi: 10.1023/A:1022689229547

ba6buy B. 0.1, bopoBcbka I. 10.2, Wapunixa A. 10.2, Napin A. ®.2, CumoHeHko 0. B.? ApanTuBHicTb
ribpuais F, COHAWHMKA, CTBOPEHMX 3@ KOMMIEKCHOIO CMCTeMOI0 f060pYy NiHiil 3 rOCNOAapChKO-LiHHMMMU 03Ha-
Kamu, y pi3HuUx arpoknimatuyHux 3oHax. Plant Varieties Studying and Protection. 2021. T. 17, N2 4. C. 290-304.

https://doi.org/10.21498/2518-1017.17.4.2021.249004

THcmumym kaimuxHoi 6ionozii ma eeHemuyHoi iHxeHepii HAH Ykpainu, syn. Akademika 3ab6onomHozo, 148, m. Kuis, 03143, YkpaiHa,

“e-mail: vikuhababych@gmail.com

2Bceykpaincokull Haykosul THemumym cenekyii, syn. Bacunskiscoka, 30, Yepaina, m. Kuis, 03022, Ykpaina

MeTa. Bu3HaunMTh eKonoriyHy nnacTuyHicTb Ta ypoxa-
HicTb ribpuais F, COHAWHMKA, CTBOPEHMX Ha OCHOBi MaTe-
PUHCbKUX Ta 6aTbKiBCbKUX NiHiM, Wo 6ynu BigibpaHi 3a npu-
CKOpeHolo cucTeMoro f060py NiHii, cTilikux fo rep6iungis
(imiga3oniHoBoi Ta cynbOHINCEYOBMHHOT rpyn) Ta BOBYKA
coHsawnukosoro (Orobanche cumana Wallr.). MeTtoau. Cra-
TUCTUYHUIA aHani3 ribpuais F, COHAWHMKA NpoBe/ieHo 3a fo-
noMoroto MeTofiB BapiauiiiHOi CTaTUCTUKK, perpeciiiHoro Ta
LMCNepCiHOro aHanisy 3a BUKOPUCTAHHA NaKeTy NpuKnaa-
Hux nporpam Microsoft Office Excel 2016. [lns npuckopeHoi
cuctemu fobopy NiHii BUKOPUCTOBYBANU MoneKkynsapHo-6io-
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NoriyHi, 6ioTexHonoriyxi Ta KNacuyHi MetToau cenekuii. Tak, 3
MeTOl0 LinecnpsmoBaHoro Bigbopy 3akpinntoBayis cTepub-
HOCTi COHAIHMKA HaMK GyN0 BUKOPUCTAHO MOJIEKYNAPHUIA
SCAR-mapkep HRGO1 ans igeHTudikauii reHy BigHOBNEHHS
deprtunbHocTi nuaky (Rf,). [Ins npuckopeHoro CTBOpeHHs
6aTbKiBCbKMX MiHii, CTiIKUX [0 TPUOEHYPOH-METUNY, HaMu
BUKOPUCTAHO KyNbTypy He3pinux 3apopkis. Pesynbrarw.
HaseneHo pesynbTatn TecTyBaHHs ribpuais F, coHawHnka y
KuiBcbkit, YepHiriBebkiii, Yepkacokiii (YMaHcbkuit Ta LWino-
NAHCbKMIA p-H), XMenbHULbKiNi, XapKiBCbKill, XepCOHCHKiN Ta
Opecbkint obnactax. [6puan cTBOpeHo Ha ocHoOBi Bigibpa-
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leHemuka

HUX NiHilA, 4O6Ip AKMX NPOBOAMAN 33 NPUCKOPEHO CUCTe-
Moto fobopy niHii, cTiikux go repbiumgis [imigazoniHosoi
(IMI-ri6puan) Ta cynbdoninceyosunHoi (SU-ribpuan) rpyn]
i 0 BOBYKA COHAWHMKOBOrO. CTaHAapTamMu, 3 sAKUMU NPOBO-
LAWY NOPiBHAHHA ribpuais, Buctynanu: ans IMI-ribpuais -

riopuan ‘NK Neoma’ (Syngenta) ta ‘ES Genesis’ (Euralis),
a gna SU-ribpuais — ‘SY Sumiko” (Syngenta) Ta ‘P64LE25
(Pioneer). B pesynbtati BcTaHoBAEHO, Wo cepep SU-ribpuais
UA 2/106 maB 6inbly Ha 3,9% ypoxaiiHicTb y nopiBHAHHI 3i
ctaHpapTamu (‘SY Sumiko’ 1a ‘P64LE25"). A pns IMI-ri6pupis
BCTaHoBNeHO, Wo ribpuamn UA 1/67, UA 1/66, UA 1/84 matoTb
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TaKy X BpoXaiiHicTb y 2,76 T/ra, wo it ctaHpapT ‘NK Neoma'.
IMI-ri6pugu UA 1/92, UA 1/102 maioTb TaKy X BPOXaiHicTb
y 2,91 1/ra, wo i ctaHpapt ‘ES Genesis’. BUCHOBKU. 3aBasku
NPUCKOPeHiit cuctemi fo6opy NiHii coHsAwWwHMKa byno Bifi6-
paHo BUXiAHWIi cenekuitHuin MaTepian, Ha oCHOBI ikoro Byno
cTopeHo ribpuam F . Ti6puan aHanisysanu 3a nokasHUKOM
ypoxKanHocTi. HaitypoxaiHiwmMmm cepes NpoOTECTOBAHUX
SU-ribpuais 6ys ribpug UA 2/106, cepen IMI-ribpupis —
UA 1/67, UA 1/66, UA 1/84, UA 1/92 1a UA 1/102.

Knwyosi cnosa: Helianthus annuus L.; 2i6pud; ypoxaii-
Hicmb; BUNPOBYBAHHS.
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POCHEHHITBO

YAK 635.52(292.485:477) https://doi.org/10.21498/2518-1017.17.4.2021.249021

EKonoriyHa na1acTUYHICTb COPTIB canaty NoCiBHOro
(Lactuca sativa L. var. angustana Irish)
y 3axigHomy Jlicocteny YKpaiHu

H. B. lewyk"", 0. . bawkartosa?, H. B. CumoHeHKo?, 0. 1. Aupis?

YxpaiHceKull THCmumym ekcnepmu3su copmis pociuH, syi. leHepana Podumuyesa, 15, m. Kuis, 03041, YkpaiHa,
‘e-mail: nadiyal511@ukr.net

2fIbsiscbkull HayioHanbHul aepapHull yHisepcumem, syn. Bonodumupa Benukozo, 1, m. [ly6nauu, Xoskiscokull p-H,
Jlbgiscbka 061., 80381, Ykpaita, e-mail: olga.dydiv@gmail.com

MeTa. YcTaHOBMTM aflanTuBHMII NoTeHUian copTis canaty ctebnosoro (Lactuca sativa L. var. angustana Irish) 3a napa-
MeTpaMi BPOXKaNHOCTI, EKONOriYHOT NNacTUYHOCTI, CTabinbHOCTI Ta aanTMBHOCTI B yMoBax 3axigHoro Jlicocteny YkpaiHu.
Metoau. CrabinbHicTb i nnacTUUHiCTb ypoxaiiHoCTi canaty cte6noBoro ouiHioBanu 3a MeTogukoto S. A. Eberhart Ta W. A. Rassel.
[PYHTOBO-KNiMaTU4Hi YMOBU 30HNU NPOBEAEHHSA LOCHIMKEHb B LiNoMy 6yNn CNPUATAMBUMM ANS POCTY I PO3BUTKY canaty
nocisHoro. Metoan focnigXeHHsA: NoNbOBMIA, NabopaTopHuii Ta ctatTucTuyHuUit. Pesynbratu. CopTu canaty cTe6noBoro 3a-
6e3neynnun pisHy TpMBanicTb MixkdasHoro nepiogy cxoan-TexHiyHa cTurnictb: copt ‘MoroHny’ — 35 Ai6, Wo Ha 6 Aib paHiwe
3abe3neyns 36MpaHHA TOBAPHOT NPOAYKLIiT nopiBHAHO 3 KOHTponeM. HailGinbluy naouwy NMCTKOBOT NoBepxHi 3abe3neuuns
copt ‘Kobpa’ (13 109,12 m2). 06nik ypoxKalHOCTi po3eTKU NUCTKIB i cTeben cBigunTb, WO BEAWYMHA MOKA3HUKA 33 POKU
ROCNiAXKeHb 3HaxoAunack y AianasoHi 53,2-57,0 7/ra. Copt ‘MoroHny’ 3abe3neyns HaBuii nokasHukn Y, i Y, — 74,0 i
7,8 1/ra BignosigHo. CopTu canaty cTe6/10BOro Manu BUCOKMIA KoedilieHT arpoHoMiYHOT cTabinbHOCTi > 70%. HaitBuwe
3HaYeHHs iHpeKkcy ymoB cepefoBuiya 3abesneuns copt ‘Lentyc” (b, = 1,07), wo cBigunTb MOro Npo BUCOKY YYTAUBICTb B
ymoBax 3axigHoro Jlicocteny Ykpainu. EkonoriyHo nnactuynum sussuscs copt ‘TNoroHuy’. BucHoBkm. Copt canaty ctebno-
Boro ‘MoroHuny’ 3apekoMeHayBaB cebe eKONOriyHO NNACTUYHUM, CTABiIbHUM i TONEPAHTHUM 10 CTPECOBUX YMOB CEpeoBULLA
B 3axigHomy JlicocTeny YkpaiHu, ane MeHwWw afanTUBHUM 3@ CTaAMUX NiMiTiB IPYHTOBO-KNiMaTUYHUX NapameTpiB YNHHUKIB
ROBKinns. Bucoka romeocTaTuyHicTb 6yna NnpuTamMaHHa BCiM 4OCNiAKYBAaHUM COPTAM, Y AKUX cnocTepiranyu suwumii 3a 70%
KoediLieHT arpoHOMiyHOT cTabinbHOCTI, a came: ‘MoroHny’, ‘Kobpa’ i ‘UenTyc'.

Kntouosi cnosa: cmabinsHicms, adanmusHicms; naacmuyHicme,; ypoxaliHicms, AKicms, nomeHyian copmy, koegiyieHm
yMos cepedosuwya; npodyKmuUBHiCmbs, homocuHmes.

stana Irish) spaTai MaxcuMaIbHO e(pPEeKTHBHO
BUKOPHCTOBYBATH OiOKJiMATHUYHHII  pecypc
KOHKPETHOI'O PErioHy, BHABJATH TOJIEPAHT-

Bctyn
OmiHioBaHHA COPTiB caJjaTy cTe0JIOBOTO 3a

mapaMeTpaMu €KOJOTiYHOI IJIaCTUYHOCTi 3a0e3-
Ievye BUCOKY TOUHICTH PO3PaxyHKY CcTabiJbHOL
BPOKAMHOCTI BOPOMOBIK O0ararboxX POKiB y KOH-
KpPeTHil eKOJIOTiuHilI 30Hi 3a cTajamx JiMiTiB
I'PYHTOBO-KJimMaTnuHUX mapamerpiB. Coprtu ca-
JIaTy IOCiBHOTO cTebJI0BOTO pidHOBHAY (Var. angu-
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HICTH 10 CTPEcOBUX YMOB CepeloBUIIa, 3a0e3-
HeuyBaTU BHUCOKY peaJiidalliro reHeTMYHOI'O IIO-
TeHI[iaJy IIPOAYKTUBHOCTI, IO € CTpaTeridyHnM
3aBIAHHAM Cy4YacHOI rajysi oBOUiBHUIITBa. 3a
nocTiiHol il MIHJIMBUX NPUPOAHUX 1 aHT-
pororeHHUX (PaKTOpPiB HOBI BHCOKOAJaIITHUBHI
COPTHM MAaIOTh TapaHTyBaTU OJep;KaHHA CcTa-
0iTbHO BHMCOKUX YPOMKaiB 3a CTAJUX JIMITiB
I'PYHTOBO-KJiMaTHYHUX IapaMeTpiB abo 3a
YMOB iHTEHCHBHOT'O OBOUiBHUIITBA. ¥ 3B’A3KY 3
BUIIle3a3HAUEHUM, 3a BHUBUYEHHSA COPTiB, ajall-
TOBAaHUX [0 PiBHUX €KOJOTiUHUX yMOB, CeJIeK-
MiAHWI MaTepiaj Ma€e OIiHIOBATUCH He JIMIIIE 3a
BeJIMUMHOIO IIOTeHIIiiHOI BposKkaiiHoCTi, ajie #
3a ImapaMeTpaMH aJallTUBHOCTi. AHAJi3 ocTaH-
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PocnuHHuymso

HiX gochimsKeHb Ta IyOJiKamiii mokasye, IO
ONHUM i3 HaAWBaAMKJIMBININX CeJEeKI[IAHUX Ta
€KOJIOTIYHUX 3aBIaHb € peaJjisalis reHeTUYHO-
To IOTEHI[iaJy COPTiB KYJAbTYPHUX POCJIUH ¥
MiHJIMBUX yMOBaX, 3aBASKM IXHIH BHMCOKil
€KOJIOTIUHi# mJjacTMYHOCTI i IMMpOKi#i HopMi
peakIrii Ha MiHJIMBI YMHHUKHT, IO 3a0e3meuy-
BaTUMYTh OHEpP:KaHHS CTaOiJIbHUX YpOorKaiB
COPTiB i3 BUCOKMMU TE€XHOJIOTIYHUMM IIOKa3HU-
Kamm akocti. 3a [:xaBanHi A1l Bposkaii caJa-
Ty IIOCiBHOTO € IOXiJTHOIO0 IPOAYKTHUBHOCTI poc-
JUH i crifikocti mporm 30yAHUKIB XBOpoO i
miigaukiB [1]. IlokasHuK yposKkaiHOCTI copTy
OpsSMO TOB’A3aHUI 3 aJalTalliclo I reHeTw4-
HOIO cTabilJILHICTIO IPOABY I'OCIOAAPCHKO-ITiHHOL
XapaKTepucTuKu. Ajanrtaia — Ie IPUCTOCY-
BaHHS COPTiB caJiaTy cTebGJIOBOTO IO I'DYHTOBO-
KJIiMaTUYHUX YMOB, a IIJJACTUYHICTH — BJIACTH-
BIiCTh POCJIUH BUKUBATU B MeyKaX MEBHUX YMOB
cepemoBuia. Came eKOJIOTiUHI HOCJTimKeHHS
JO3BOJIATh BUABUTHU OiI0 YMHHUKIB TOBKiJIJISA
TIEBHOT'O CEPeJIOBHUIIIA Ha PIiCT i pOBBUTOK POCJIMH
Ta (QOpMyBaHHA NPOAYKTUBHOCTI U yposkai-
HocTi. CyuacHi TexHOJOTi1 mepegdavyaioTh TicHY
B3aeEMoOZi0 (heHOTHNY 3 TpPoABOM MOp(oJioriu-
HUX KiJBbKICHUX O3HAK Ta T'€HOTHUII—CEPEJOBU-
I1e, 110 JAcTh 3MOTY KepyBaTH MOMKJIUBICTIO (he-
HOTHUNY. AJanTUBHA CIIPOMOKHICTH POCJHH 3a
YMOBM TiIpOTEPMIYHMX CTPECOBUX CHUTyalii
(TpuBaJi HUBBKi TeMIlepaTypu, HOBiTPSHI MmOCy-
X1, CHAJIaX¥W PiBHOMAHITHUX 3aXBOPIOBaHB) 03-
BOJIsIE IIOBHIiIlle BUKOPUCTOBYBATU IIOTEHITiaJl
OPOAYKTUBHOCTI Ta 3a0e3meuyBaTy MiHiMaJabHI
BTpaTtu Bposkaro [2].

HKyuenro A. A., ¥Ypecyr A. . [3, 4] 3a3Haua-
IOTh, ITI0 BeJINKe 3HAUEHHA MAaIOTh COPTOBi 0c006-
JWBOCTi, MOXKJIMBOCTi COPTY aJanTyBaTUCS OO0
PiBHHX T'PYHTOBO-KJiMaATUYHHX yMOB Ta 37aT-
HicTh 3a0esneuyBaTu cTabinbHiI Bposkai. IIpucro-
COBaHICTHL COPTY M0 PiBHUX IIOTOAHUX Ta I'PYH-
TOBO-KJIiMAaTUUYHUX yMoOB Ie y 1932 p. Oyna
BU3HaHaA AK €KoJioTiuHa mjacTuuHicTh. [ocii-
MKEeHHSIMU BCTAHOBJIEHO, IO 34 CIPUATINBUX
YMOB BUPOIIYBAHHS BapTO HaJaBaTHU IepeBary
copTaM 3 BIHCOKOIO IIOTEHIIiMHOI NTPOIYKTHUB-
HiCTIO, a B HECHPUATINBUX i eKCTpeMaJbHUX
yMOBaXx, OKPiM BHCOKOI ITPOAYKTUBHOCTI COPTH,
MalOTh XapaKTepU3yBaTUCh BUCOKOIO EKOJIOTiu-
HOIO CTiHiKicTIO.

s 06’€KTUBHOTO OITiHIOBAHHSI €KOJIOTiuHOI
IJACTUYHOCTiL COPTiB Ta iX aJZanTHMBHOCTL CJif
VHUKATH JI0JAaTKOBUX TEXHOJOTIYHMX 3aXOHIiB,
AKi IIOCHJIIOIOTH PiCT POCJNH, OJHOYACHO BHU-
KJINKAIOTh 3HUXKEHHA IXHBOI CTIMKOCTi O eKo-
JoriuHuxX crpeciB. Po3B’sg3aHHsa IUX 3aBIAaHb
HEeMOKJInBe 0e3 JaHMX PO cTabiJbHICTL TeHe-
TUYHUX HapaMeTpPiB y Pi3HOMaHITHMX yMOBax
CepeZoBHUINa, V 3B’A3KY 3 UMM 3HAUHUM iHTepec
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CTaHOBUTH BUBUEHHS peaKIlili pisHUX cOpTiB ca-
JaTy cTebJI0BOTO 3a IapaMeTpaMu BpPOsKaHOC-
Ti, ekoJIoriunoi crabdiJibHOCTI Ta IIJIACTHYHOCTI
Ha [Oil0 aHTPOHOTeHHWX i IPUPOSHUX UYNHHU-
KiB [6—8].

Mema 0ocnidxenv — yCTAaHOBUTH aNallTHUB-
HUUM TIOTEeHIliaJly COPTiB caJjaTy cTe0J0BOTro
(Lactuca sativa L. var. angustana Irish) 3a ma-
pamMeTpaMu BPOYKAMHOCTI, €KOJIOTiYHOI IIjIac-
TUYHOCTi, cTabiJIbHOCTI Ta aJAaNITUBHOCTI B yMO-
Bax 3aximmoro Jlicocremy Ykpainwu.

Marepianu T1a MeToAMKa ROCHIAKEHD

ITonboBi mociriiy TPOBOAMIIM HA MOCJIiTHOMY
moJi JIBBiBCBKOro HAIliOHAJBLHOT'O arpapHoOro
yuiBepcurery (JIHAY) ynpomos:xk 2015-2017 pp.
Hocainm sakjagajancsa B TPUPaA30BOMY IIOBTO-
peuHi. OpHuil map I'PyHTY OOCJiTHOTO IIOJS
Kadenpu cagiBHUIITBA Ta oBouiBHuITBa JIHAY
IPeACTABJIEHU TEMHO-CIpUMM OIIi30JIEHUMU
JIETKOCYIJIMHKOBUMU IDPYHTaMU, SAKi XapakTe-
pHUBYIOTHCA 1HTEHCUBHUM IIPOIIECOM aKyMyJd-
il rymycy, CTpyKTypa ix 3 Iy»Ke HU3bKOIO BOJIO-
crifikicTio. ArpoximiuHa XxapaKTepHCTHUKAa
IpyHTy: ymict rymycy — 2,41%; pH 5,8; cyma
BBiOpaHUX ocHOB — 16,5 Mr-exkB/100 r r'pyHTy;
makpoemementn: N — 122; P,O, — 92; K,0 —
135 Mr/Kr rpyHTy. IpyHTOBO-KJIiMaTHYHI yMO-
BU 30HU BUPOIIYBaHHA CIPUATIUBL AJIA POCTY
1 PO3BUTKY caJjaTy credsioBoro [9].

Peaxiiito copTiB cajsaTy cTe0JI0BOTO Ha 3MiHY
YMOB CepeIOBUIIa 3a CTabiIbLHICTIO BPOXKAMHOC-
Ti OIliHIOBAJIM 3a CTYIIEHEM BiIXMJIEHHS Bing pe-
rpecii Ei [10]. HusbKommacTuuHi copTH (3 HUSH-
KuM 3HaueHHAM Ei) € 1oBOJi aganToBaHUMHU 0
YMOB BUPOIINYBAaHHS, OCKiJIbKM HE iCTOTHO 3HU-
JKYIOTh IIOKa3HUKHU IIPOJYKTHBHOCTI B yMOBaxX
gdimity aii daxTopiB, moB’s3aHMX 31 BIJINBOM
cepeZioBUIIIA, ajie 3a BUKOPUCTAHHA €KCTEeHCUB-
HUX COPTiB B yMOBaX iHTEHCUBHUX TeXHOJIOTiH
BOHU € He PeHTa0eJbHMMN. BHUCOKOIJIaCTHUYHI
CcOpTH 3 HM3LKUM 3HaueHHAM Ei Hamexarp 0
iHTeHCUBHUX i MOBUTUBHO pearyioTh Ha MOKpa-
IIeHHsT YMOB BupoIrryBaHua [11].

B ymoBax 3aximmoro Jlicoctemy YKpainm mo-
COIAMKYyBaJM TaKi COPTH cajaTy IOCiBHOTO cTeb-
JgoBoro pismoBunay: ‘Llenryc’ (Kuraii), ‘Kobpa’
(ITonwmta), ‘Iloronuu’ (Yipaina). O6’eKTOoM n0-
caimKeHb Oyau mporiecu (GopMyBaHHSA BPOXKai-
HOCTi TOBapHOI IPOAYKIIii cajaTy cTe0J0BOTO.
®enotun copry cajary credsoBoro ‘Ilorommu’
HaBeJIeHO Ha PUCYHKY 1.

HocaigsxenHa npoBoauan BignosigHo 1o MeTto-
OUKYW JOCJIiITHOI CIIpaBM B OBOUIBHUIITBI i Oarrl-
ragHUITBI [12]. BuciBanm nacinaa 14-20 Bit-
HA. YOPOAOBXK Bererallii KyJbTypu IIPOBOIUIIN
¢eHOJIOTIUHI cIlOCTepeKeHHA 3a POCTOM i poas-
BUTKOM DOCJHH, a caMe: BU3HAUAJIU JATHU CXO-

ISSN 2518-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2021, T. 17, N¢ 4



Plant production

Puc. 1. 3aranbHuit Burnap, eHotuny
canary cre6nosoro ‘MoroHuy’

IiB, YTBOPEHHS PO3ETKU, (popMyBaHHSA cTebes
Ta HaCTaHHA TeXHiuHOl 3pijocTi.

IpyHTOBO-KJIiMaTH4HI yMOBM B0HU BHPOIIY-
BaHHSA 32 POKU JOCJIiJKeHb IOPiBHAHO 3 OaraTo-
PiYHUME XapaKTePUCTUKAMU OYJIU CIIPUATINBL
IJIA BUPOIIYBaHHA.

Pe3ynbTatu gocnigKeHn

Ilix yac pocTy ¥ PO3BUTKY POCJIUH caJaTy
cTe0JIOBOTO BU3HAYAJIY TPUBAJIICTL MiK(pa3HUX
epioziB: CXOAM—PO3eTKAa, CXOAU—TeXHiUHa CTHUT-
Jicts (Tabda. 1).

Macosi cxogu camaTty cTebJIOBOTO 3 SABUJINCS
yeped 4-10 ni6 micama ciB6u y apyriit mexami
KBITHA 3aJIe’KHO BiJl COPTY i IOTOOJHUX YMOB.
Cain sagnauuTwm, 1o aganraiia copry ‘Ienryc’
(KOHTPOJIL i copT-eTaJiOH) B yMOBaxX YKpainu
IIPSIMO 3aJI€KUTh Bil cyMu e(DeKTUBHUX TeMIIe-
paryp i ontuMaabHOI KinbKocTi omanis [13—-15].
Coptu ‘KoOpa’ i ‘Ilorommy’ MaioTh KOPOTIIIL
MikdasHi mepiogm i crabiibHIIIL 3a ApysKHic-
TIO HACTAHHA KOXKHOI (peHOJIOTIUHOI (hadm pocTy
i posBuTKy. 3oxkpema, copt ‘Iloronmu’ 3abes-
IeuYrB MAacoOBi cxXomu B:Ke Ha 3—5 moOy Immicis
ciBOM, IO MOSCHIOETHCS BUCOKWMU IIOCiBHUMU
AKOCTAMU OPUTiHAJBHOTO HaciHHA. PopMyBaH-
HS CeMU CIIPaBXKHiX JUCTKiB y copriB ‘Kobpa’ i
‘Ilororuy’ TpuBaJyo 8 i 10 xi6 BigmoBigHO.

Tabauys 1

®MeHonoriuHi asu pocty i1 po3BMTKY POCAUH canaty cTe6noBoro
(cepepte 3a 2015-2017 pp.)

®aza pocry i po3BUTKY POCIHH, AaTa Cxoan—
Copr . posetka | TexHiuHa cTumicTb |  TexHiuHa
MACOBI CXORM | (7 nuctiis) | (15-18 nucTkis) | CTUIRICTb, Ai6
‘Uentyc’ (k) | 24.04-28.04 | 29.04-10.05| 24.05-16.06 41
‘Kobpa’ 22.04-26.04 | 26.04-05.05| 21.05-10.06 38
‘Moroxny” | 19.04-23.04 | 24.04-01.05| 17.05-03.06 35
HIP, 33

KinpkicTs aueTKiB y dasi modpe posBmHEHOI
pos3eTKM B AedAKi poxkm gocaraB 15—18 miT. Ha
crebii. Texmiuma cTurmicTs HapaHile HacCTy-
najsa y copty ‘Iloronuu’ 17 TpaBHS, IO HA THX-
JIeHb paHillle 3a KOHTPOJIb. TpuBajicTs ii cTaHo-
BuJIa 10 30mpanHa 18 mi6. Amaiis mimdasHoro
epiofly cXoau—TeXHiuHa CTUIJIICTh ITiATBEpPAVB
7ioro 3aJie)xHicTh Bif 0ioJI0oridHMX 0COOJIMBOCTEI
copry. HamiKkopoTminii BereTaminuuii mmepion Bij-
sHaueHo B copry ‘Ilorommu’ — 35 mib, Tomi AK y
KOHTPOJBHOTO copTy — 41 moba.

YpaxoByiounu, I10 cajaT CTeOJIOBUII € XO0JIo-
IOCTiKOI0 POCJIMHOIO, BUCiBaJM HOro y Apyriit
nekani kBiTHA. MoJjosii pociuHU BUTPUMYBaJIN
3HMXeHHa TeMmieparypu g0 1-2 °C i KOpoTKo-
yacHi 3amoposku 10 6—8 °C. Ilorennminua B mep-
mriit gexkanmi TpaBua 15—20 °C crayo onTuMaJlb-
HUM IJIsT POCTY ¥ PO3BUTKY pocauH [16].

Amnajis BIJIMBY CTPOKiB BHUCAIKyBaHHSA PO3-
cagu cajaTy cTebJIoBOrTO B yMOBax VYKpainm
CBiIUNTH, IO 3a POKU AOCJIiKEHb TPUBAJICTh
mepiony Bifi BUCAMKyBaHHS PO3CAIN OO0 MOYATKY
¢dopMyBaHHA IPOAYKTOBUX OpradiB (cTebiso i
JIUCTKH) IIPSIMO 3aJiedKajau K Big copry, Tak i
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Big cymu edexTuBHUX Temueparyp nouasn 10 °C
(2199-2562 °C) Ta kinbKoCTi omamiB 3a Berera-
mintaui nepiox [17].

BpaxoByioun, 1o cajar cTebJIOBUH POCIMHA
JIOBT'OT'0 MTHSA, HEOOXiTHO 3a3HAUUTH, IO TPUBA-
Jgicts #oro y 9-10 roguH crpuse GopMyBaHHIO
JUCTKIB i cTebes naa ToBapHUX Ifijgei. OcKiab-
KU caJjaT cTe0JIOBUY BUMOIVIMBUM JO CBiTJIAa, 3a
BHCOKOI iHTEHCHBHOCTI OCBIiTJIEHHSI IIPHUCKOPIO-
€ThCA IIPOIIEC YTBOPEHHS JIMCTKIB, 3MEHIITYETH-
Cs CIIIBBiTHOIEHHS MiK iX HOBMKHMHOIO i IIIMPU-
Hoto. Jly:Ke BasKJIMBO AJIS POCJIUH caJaTy cTed-
JIOBOTO IIiJf Yac POCTY ¥ PO3BUTKY BPaXOBYBaTu
B3aEMOBIIJIMB TeMIepaTypu Ta OCBITJIEHOCTi: B
YMOBaX HEJOCTATHBOT'O OCBITJIEHHS POCJIWHU
Kpallle pO3BUBAIOThLCA, AKIIO HiYHA TEMIIEpaTy-
pa moBiTpa Hu:KUYa 3a menny Ha 4-8 °C. B ymo-
BaX MJOCTATHLOTO OCBIiTJIEHHS IIHOT'O HE CIIOCTe-
piraerbcd. Iada ¢popmMyBaHHA NMOKasHUKA BPO-
JKaHOCTi cJifi 000B’sI3KOBO BPaXOBYBAaTHU IIij-
BUINIEHHA KoedimnieHTy KopucHoi maii PAP.

ILmoma aucTKOBOI MOBEpPXHiI Ha OOWH TeKTap,
sAKa copMmyBaJjaca POCIMHAMHU caJjaTy cTebJio-
BOT'0 3a POKH JAOCJiIKeHb, cTaHoBuaa: 11 364,21
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(‘LTearyc’), 13 109,12 (‘Ko6pa’) i 12 632,18 m2
(‘Ilororu™’).

fpyHTOBo-RniMaanHi YNHHUKHN CepedoBUIIA,
IOrOJHi yMOBHU, TEXHOJIOTIUHi 3aX0au BUPOIIY-
BaHHA caJjiaTy CTe0JOBOro 3a0e3meunii OIITH-
MaJbHI YMOBU IPOXO/:KeHHA (peHoJoriuHnX a3
POCTY ¥ PO3BUTKY POCJIUH, (hopMyBaHHS rabiTy-
Cy JIUCTKiB, MPOAYKTOBUX cTebes i HaciHHS.

Canary crebsioBOMY BJIACTHBiI BCi rocmomap-
CbKO-I[iHHI O3HaKM 1HIIMX PiSHOBUAIB caJaTy
IIOCiBHOT'O: CKOPOCTHIVIICTH, BiJHOCHA XOJIOAO-
CTilIKiCcTh, BHCOKa BpOKanHicTh. EjlemeHTamMu
CTPYKTYPHU BPOKAIO cajlaTy CcTe0JOBOTO € JOB-
JKMHa i miameTp cTebisa, KiIbKicTh JUCTKIB Ha
cTebJ1i, TOBKMHA Ta ITUPUHA JUCTKA.

Ha ocHoBi mpoBeneHoro 00JIiKy BCTAHOBJIEHO
Macy TOBapHHX cTebeJs cajiaTy cTebGJIOBOrO 3a-
JIeJKHO Bif copty (Tabia. 2 i 3).

Tabauys 2
Maca ToBapHux cteben canary crebnosoro 6e3s nucTkis,
Kr (cepepHe 3a 2015-2017 pp.)

Copt CepeaHe + 10 KOHTPONIO
‘Uentyc’ (k) 0,270 -
‘Kobpa’ 0,290 +0,020
‘MoroHuy’ 0,310 + 0,040

Maca ToBapHHX cTebes i 3eJeHuX JHCTKiB
cajaTy cTeOJIOBOTO y AOCJIifax cKJamaja B ce-
penabomy aus copty ‘Ilorommu’: omHiei poser-
Ku JucTKiB — 760 r pasoMm 3i cTebI0M: OZHOTO
ToBapHOro crebsaa 6e3 suctkie — 310 r. HoBxu-
Ha cTebsa KouamBaJjaca Bim 25 mo 40 cm, mia-
metp — Bixg 3,8 mo 4,2 cm. AHaJi3 Macu ToBap-
HUX cTebes cajaTy cTebJ0BOro 6e3 JIMCTKIB I0-
Kasye, 1o mapamerpu ii koauBajucs Big 0,270
(‘Ilenryc’) mo 0,310 kr (‘Iloronuu’) 3a 6Ge3pos-
CaJgHOTO CcIoco0y BHPOIITyBaHHSI.

Y pesyibTaTi IIPOBEIEHOr0 aHAJI3y Macu TO-
BapHUX PO3ETOK JMCTKiB, oflep;KaHUX 3a OJHO-
pasoBoro 30MpaHHA BUABJEHO, IO POCIUHU
cajaTy cTe0JOBOTO 3a Pi3HMX CIOCO0IB BUPO-
IIyBaHHA 3a0e3meunJy HEOTHAKOBY MacCOBY
YacTKY 3a POKM AOCJi’KeHb i B po3pisi copris.
Haticnpuarausimummu ymoBaMu 14 GopMmy-
BaHHS MacH JIMCTKiB i ToBapHUX cTebes cajary
crebsoBoro Oyam 2015 i 2017 poru. Came 3a
TaKUX YMOB HaWBUIIi IIOKA3HUKN MacH TOBap-
HUX PO3ETOK JUCTKiB 3i cTebiom 3abesmeumB
copt BiTumsuaHOI cexermnii ‘Iloronuv’ —
0,760 Kr sa 0e3pos3cagHOrO CIOCO0Yy BUPOIIY-
BaHHA (Tabi. 3).

YposkaliHiCTh PO3ETOK JIMCTKiB pas3oM i3 COKO-
BUTUMU cTebiaamu Oysa B mexkax Bim 53,2 (‘Ilen-
Tyc’) no 57,0 t/ra (‘Iloronny’) 3a Ge3poscagHOTO
crioco0y BuporyBaHHA. Copr ‘Kobpa’ mombehKol
CeJIeKIIii OiJbII aZalTOBAHUII M0 I'PYHTOBO-KJIi-
MaTUYHUX YMOB YKpaiHu, IIPO IO CBiguaTh IO-
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Tabauys 3
Maca ToBapHUX NUCTKiB canaty cTe610B0ro
3a oHOpa30Boro 36upanHs, kr (2015-2017 pp.)

Poku VpoxaitHicTb
pO3€eTOK
Copt 2015 | 2016 | 2017 CepeaHe pasoM 3i
ctebnamu,
T/ra
‘Uentyc’ (k) | 0,720 | 0,705 |0,715| 0,710 53,2
‘Kobpa’ 0,735/0,720 | 0,740 | 0,730 54,7
‘NoroHny’ 0,765|0,740 | 0,775| 0,760 57,0
2015-15
HIPOV05 0,030 | 0,036 | 0,042 - 2016 - 2,3
2017 -3,8

KasHUKY MacH PO3ETKHU JUCTKIB 32 OJHOPA30BOTO
36mpanHusa (0,730 Kr) 3a BCi pOKU JOCTiIKEHb.

3a poKM JOoCJimsKeHb caJyaT cTebaoBuil Gop-
MyBaB IIOTY:KHi cTebsa i JUCTKU, AKiI CIOMKU-
BaroThcda y i3ky. Ha ocHOBi aHa/1i3y ofep:kaHUX
IJAaHWX YCTAHOBJIEHO, IO HAWBUINWI IOKa3HUK
yposkaiitHocTi 23,5 T/Ta 3a 0€3po3camHOro CIIO-
co0y BUPOIITyBaHHA 3a0e3MeUnIN POCIUHU COP-
Ty ‘Iloronuv’. Tomi AKX y KOHTPOJi BpoKaiHIiCTE
ToBapHUX crebea Oyna Ha 1,4 i 3,2 T/ra HMXK-
1010 mopiBHAHO i3 copramu ‘Kobpa’ i ‘Iloronmu’
BigmoBimHO (Tabi. 4).

Tabauys 4
VYpoxkaitHicTb TOBapHux creben canary cre6nosoro, T/ra
(2015-2017 pp.)

C Poku C + 00
OPT 15015 [ 2016 | 2017 | ~SPA"€ | komrponio
‘Uentyc’ (k) | 21,1 | 19,1 | 20,6 20,3 -
‘Kobpa’ 22,11 20,6 | 22,5 21,7 + 1,4
‘Moroxuny’ 24,4 | 22,2 | 24,0 23,5 +3,2
P, | 15 | 12 | 22 -

Bumnii moxasHWKY BPOMKAMHOCTLI COKOBUTHUX
crebes i Mmacu JiucTkiB — Ha 32% — MOKHA OTPH-
MaTH 3a TPUPas30BOro 3dumpanusa (Tabua. 5).

Amnaniza rpaHMYHOI HOTEHIIIAHO MOXKJIMBOIL
BpOsKamHOCTi Ta ii abCOJIOTHO CyX0i PeUOBUHU
COpTiB cajaTy cTe0JOBOTO BKasye Ha Te, IO
mapaMeTpu JOCIiMKYBaHUX BeJINUUH OyJIM Hali-
BUIMUMHU y cOPTY BiTumsuaHoi ceaekiii ‘Iloro-
auv’ (74,0 i 7,80 T/ra). MimimasbHe 3HAUEHHA
pO3paxOBaHUX BeJIMUMH ¥, 1 ¥, 3adikcoBaHO B
KoHTpoJabHOro copry ‘Llenrye’ — 66,0 i 6,90 T/ra
BiAIIOBigHO.

PeajsibHO mocArTy Takol BPOsKaWHOCTI MOMKHA
3a HaABHOCTi OITUMYMY TeMIIepaTypu HOBiTpA
Ta I'PYHTY, KiJIBKOCTi BOJIOTM, BMIiCTy BYIVIEKUC-
JIOTO Tasdy B MOBiTpi. 3a TaKMX YMOB I'PAHUYHO
MOTEHIIiMTHO MOJKJIMBa BPOKaMHICTH COPTiB ca-
JaTy cTe0JOBOTO HEPEBUINUTL (GDAKTUUHY IJIA
copry ‘Iloronmu’ ma 8,2-9,0 t/ra. Ciuig mam’s-
TaTu, 0 ONTUMYM 3a3HaUeHUX UMHHHUKIB Mae
PisHe CIiBBiZHOIIIEHHS 3aJIe’KHO Bim ()a3 pocTy
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Tabauys 5

NoTeHyiHO MOXNIMBA BPOXKaMHiCTb COPTIB canaty cTe6n10Boro
3a 6aratopasoBoro 36upaHHa (cepepHe 3a 2015-2017 pp.)

Copr Qyma 4acTuH OCHOBH.(')‘ZI' lpaHn4HO I'IVOT‘eHLU'I‘/'IHO MOXNUBA ypO)i(aVlHiCTb abconioTHO

i no6ivHoT NpoayKLii BpoxaiHictb (Y,,), T/ra cyxoi peyosuHu (Y,), 1/ra
‘UenTyc’ (k) 1,05 E,Ligﬂza ;gg } 66,0 6,9
‘Kobpa’ 1,05 E,Lii’;za i*g:g } 68,0 71
MoroHny’ 1,05 ggﬁ’:za gig } 74,0 7.8

M PO3BUTKY poOCJUH caJiaTy mnociBHoro. Tomy
IJIA PO3PaxXyHKiIiB BUKOPUCTOBYIOTH Ile OJAWH
NOKa3HUK — AiMiCHO MOMKJIMBY BPOMKaWHICTh, pi-
BeHb AKOI JiMiTyeTbcA pecypcaMu BOJIOTH.

Ilokasuuk, aAKUl BUBHAYAE IJIACTUUYHICTH
COpTiB, TOOTO BUMBYAETHLCS PEAKI[isd T€HOTHUITY
copTy caJjaTy cTebJIOBOTO Ha 3MiHY eKOJoTiu-
HUX YMOB BHUDPOIIYBaHHA i MOBKiJJA HasuBa-
I0Th eKoJioriuHo amanTtubHicTio [18]. Impekc
yMmoB (b,) — Ie BiAX1JIeHHA cepegHbOr0 BPOIKAI0
KOYKHOT'O BapiaHTy Bif Bcix copriB. HaiiBuiie
3HaUeHHA iHJEKCY YMOB CTaHOBUJIO IJA COPTY
‘Hearyc’ — 1,07; ‘Kobpa’ — 1,00; ‘Ilorommu’ —
0,93. Yuwm BuIre 3HaYeHHA b,, TUM OijbIra 9yT-
JuBicTs BiactuBa copty [19].

Bucoka romeocraruuHicTh Oysia mpuTaMaHHAa
BCiM JOCJIimKyBaHUM cCOpPTaM, y AKUX CIIOCTe-
piranu Bumuit 3a 710% xoediiieuT arpoHomiu-
HOi crabimbHocTi. OIiHKa cTymeHs cTabiabHOC-
Ti ¥ IIJIACTUYHOCTI COPTiB 3a BiIXMJIEHHAMU BiJ
sarambHOl guctepcii (E6epxapt i Paccex) Ha-
BeJIeHO Ha PUCYHKY 2.

1,00E+04

8,00E+03

6,00E+03

4,00E+03

2,00E+03

0,00E+00

‘Kobpa’ ‘UenTyc’ ‘Noroxuny’

-2,00E+03

-4,00E+03

BigxuneHHs Big cepefHbOi Ancnepcii

-6,00E+03

Puc. 2. EkonoriyHa nnacTuyHicTb COPTiB Canary
cTe610BOro 3a BpoXanHicTio

CrabinbHiCTh COPTY € MOKa3HUK CTiHKOI pe-
ajrizarili MOOTEHIiMHOI IIPOAYKTHUBHOCTI KOH-
KPEeTHOro TeHOTUIIY /10 MeBHUX YMOB JOBKiJJd,
a IJIACTUYHICTH — 3JATHICTH COPTY AO IPUCTO-
cyBaHHA 3a MiHJuBocTi ymoB. Hocaigu mpo-
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BOIATHCA 3a CXEMOIO 3MiIlTyBaHHA, 3a AKOIO
e(peKTH €eKOJOTiUYHMX YyMOB perioHiB 3Milry-
I0ThCcA 3 epeKTaMU BiIMiH POAIOYOCTi I'PYHTIB.
3a cTymeHeM cTabiJIbHOCTI COPTiB caJyaTy cTeb-
JIOBOTO 10 CTPECOBUX YMOB BUPOIIYBaHHA 3a
POKM IoCIIim:KeHb V perioHi Kpamum O6yB copT
‘TTorouuu’. Copt ‘Ko6pa’ moJbCBLKOI CceJIeKITii
Te)K 3a0e3MMeUYnB BUCOKY €KOJIOTIUHY MJIACTUY-
HiCTb.

3a meromom Eb6Gepxapra Tta Paccena exoJoriu-
HY IJACTUYHICTHL i cTabinbHiCTb cesekITiiiHOI
O3HAKU OIliHIOIOTH 3a ABOMA IIapaMeTpaMu: Koe-
dimierTom perpecii (Bi) Ta BapiaHcor cTabisb-
HocTi. [J1d BusHaueHHA eKO0JIOTiuHO1 cTabiibHOC-
Ti IpoABY KiJBKICHUX 03HAK BUKODPUCTAJJIU MO-
nmeab C. A. Eb6epxapra i B. A. Paccena, axy ¢op-
MaJIbHO MOKHA IIPEACTABUTU y BUIVIAAI (PYyHK-
mii mporpamu «ExomsiacTt», 1e BU3HaUaIu: Yij —
cepelHE 3HAUEHHS O3HAKW B YMOBaX BUPOIIY-
BaHHA; Ui — cepefHe 3HAUEHHA O3HAKU B yCixX
yMOBax BUPOIIyBaHHSA; Pi — KoedimienT perpe-
cii, akmit BimoOpaskae peakirito Ha 3MiHY YMOB
BUpoOIIyBaHHA; Ij — iHIeKC yMOB cepemoBHUIIIA.
CopTu ycix pidHOBHIIB caJyiaTy IIOCiBHOTO 3 Koe-
dimienTom perpecii 6isbire 1 xapakTepusyBa-
JINCS HU3BKOIO eKO0JIOTiUuHOI0 cTabijabHicTIo, aje
Kpalloo ajalTuBHicTIo. B ocHOBY mporpamMHO-
ro npoxykry «EkommacT» mokJazeHo po3pa-
XyHKuU Ha ocHOBi dopmyn C. A. EbGepxapra i
B. A. Paccena 3 ypaxyBaHHAM KoeQiImieHTty
yMOB cepefoBuiiia. [y BuU3HaueHHA €KOJIOTiu-
HOI IIJJACTUYHOCTi COPTIiB BCTAHOBJIEHO, YNM
O0inpIlla KiJBKICTL IYHKTIB CIIOCTEpPEKEHBb Y
30HiI BUPOIIYBaHHA THUM TOUHIININWHA pel3yJjbTaT
€KOJIOTiYHOl OIIiHKU COPTY.

PesynpraTu cymapHOl paHI'oBOI OIiHKH 3a
BPOKAMHICTIO COPTiB caJjaTy cTe0JI0BOTO ITOKAa-
s3aau, o coptu ‘Iloronmu’ i ‘Kobpa’ 3a remo-
TUIOBUM e(eKTOM CJIiJi BilHEeCTH 0 APYIroro
paury, a ‘Ileatryc’ mo TpeThoro. 3a CTyIeHEM
miaactuaHocTi ‘Ilorommu’ i ‘Kobpa’ — meprmwmit
paur, a ‘llentryc’ — gpyruii. Yum HUKUUI PAHT,
TUM BHIIla rocIiojapchbKa IiHHicTh copty. Cop-
t ‘Ilororunv’ i ‘Ko6pa’ B 3axiguomy Jlicocremy
VKpainu 3abes3mnmeuymau BUCOKiI TOCIIOTapChKO-
IMiHHI TOKa3HWUKM BPOXKANHOCTI.
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BucHoBKuU

Anmanmiz rpaHWYHOI IIOTEHIIIHO MOMKJINBOI
BposKamHoCTi Ta ii a6COMIOTHO CyX0i PEUYOBUHU
copriB cajary crTebJIOBOTO BKa3ye Ha Te, IO
mapaMeTpu JOCHiIKYBaHUX BeJIWUYUH OyJIn
HaWBUIUMMN Y COPTY BITUMBHAHOI ceJeKIlii
‘Ilorounnyu’ (74,0 i 7,80 T/ra).

Coptr ‘Iloronuu’ 3apeKoMeHIyBaB cebe eKo-
JIOTiYHO TJIACTUYHUM, CTaO0iJIBHUM i TOJEepaHT-
HUM JI0 CTPECOBUX YMOB cepemoBHUINa y 3axin-
HOMY JlicocTrenmy YkpaiHnu, ajie MeHIII agallTHB-
HUM 3a CTaJIX JIIMITiB I'DYHTOBO-KJIIMaTUUYHUX
HmapaMeTpiB YUMHHUKIB MOBK1JJId.

Bucoka romeocraTuuHicTh OyJia mpuTaMaHHa
BCiM JOCTiAKyBaHUM cOpTaM, V AKHUX CIOCTe-
piranu Bumuit 3a 710% xoedilmieaT arpomomiu-
HO1 cTabiJbHOCTI.

PesyabpTaTu paHToBOI OIiHKM 3a BpoOXKaliHic-
TIO COPTiB caJjiaTy cTe0J0BOTO IMMOKAa3aju, COPTHU
‘Iloronny’ i ‘Ko6pa’ 3a reHoTUIIOBUM e(hEeKTOM
cJainm BimHecTu ;Mo mpyroro panry, a ‘Ilearyce’ mo
Tperhboro. 3a crymeHeMm maactuvuHocTi ‘Iloro-
Huu i ‘KoOpa’ — mepmuii panr, a ‘Ilenryc’ —
apyruii. YumM HMMKYUN paHT, TUM BHUIIA T'OCIO-
IapchbKa IIiHHICTH COPTY.
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Purpose. To reveal the adaptive potential of stem lettuce
varieties (Lactuca sativa L. var. angustana Irish) according
to the parameters of yield, ecological plasticity, stability
and adaptability in the conditions of the Western Forest-
Steppe of Ukraine. Methods. The stability and plasticity of
stem lettuce yield was evaluated according to S. A. Eberhart
and W. A. Rassel method. Soil and climatic conditions of the
research area were generally favorable for lettuce growth
and development. Research methods: field, laboratory and
statistical. Results. Stem lettuce varieties showed different
duration of the interfacial period of germination — technical
ripeness: for ‘Pogonych’ variety it was 35 days, which made it
possible to collect marketable products 6 days earlier than
in the control. ‘Cobra’ variety showed the largest leaf area
(13 109.12 m?). The value of the yield index of the rosette of
leaves and stems over the years of research was in the range
of 53.2-57.0 t/ha. Variety ‘Pogonych’ showed the highest
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rates of Yp.p. and Yd. - 74.0 and 7.8 t/ha, respectively. The
stem lettuce varieties had a high coefficient of agronomic
stability > 70%. ‘Tseltus’ variety showed the highest value of
the index of environmental conditions (b; = 1.07), which in-
dicates its high sensitivity in the conditions of the Western
Forest-Steppe of Ukraine. ‘Pogonych’ variety demonstrated
ecological plasticity. Conclusions. ‘Pogonych’ stem lettuce
variety showed ecological plasticity, stability and tolerance
to stressful environmental conditions in the Western Forest-
Steppe of Ukraine, but it was less adaptive to the constant
limits of soil and climatic parameters of environmental fac-
tors. High homeostaticity was inherent in all studied varie-
ties, which had a higher, than 70% coefficient of agronomic
stability, namely: ‘Pogonych’, ‘Cobra” and ‘Tseltus’.

Keywords: stability; adaptability; plasticity; yield; qua-
lity; variety potential; coefficient of environmental conditi-
ons; productivity; photosynthesis.
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YMicT aMiHOKUCNOT Y 3epHi Pi3HUX COPTIB rOPOXY 03MMOr0
Ta NPOAVYKTax MOro nepepobseHHA

B. I. BoittoBCbKa!, Jl. I. Cropoxuk!’, B. B. Jlo6uy?, C. M. PomaHoB!*

THcmumym 6ioeHepeaemuyHuUX Kynabmyp 1 yykposux 6ypsakis HAAH Ykpainu, syn. Kniniuna, 25, m. Kuis, 03110

Ykpaina, *e-mail: larisastorozhyk1501 @gmail.com

2YmaHcbKull HayioHanbHUl yHiBepcumem cadisHuymsa, 8yn. Incmumymcbka, 1, M. Ymars, Yepkacska 06.1., 20305, YkpaiHa,
e-mail: LyubichV@gmail.com

MeTa. Bu3HauuTv BMicT aMiHOKMCIIOT, 6ionoriyHy Ta XapyoBy LiHHICTb 3€pHa Pi3HMUX COPTiB rOPOXY 03UMOr0 Ta NPOAYKTIB
iioro nepepob6aeHHs. MeToau. BmicT amMiHOKMCNOT BU3HAYaIM METOL[OM i0HOOOMiIHHOT pifMHHOT xpomartorpadii. MatematuyHe
06pobneHHs OTPUMAHUX fAHUX NPOBOAMAMN AUCNEPCIAHUM aHaNi30M 04HO(AKTOPHOTO NOALOBOMO AOCAiAY. AMIHOKUCIOTHUI
Ta iHTerpanbHUii CKOpU BM3Hayanu po3paxyHkoBo. Pesynbratu. 3epHo ropoxy o3umoro coptiB ‘HC Mopo3’, ‘banntpan’ Ta
‘EHAYpPO’ Mano BMCOKMWIA BMICT aMiHOKMCNOT. Y CKNagi eceHUinHMX aMiHOKMCNOT YacTKa Ni3uHy Ta NeiuuHy 6yna HaiBuuow —
1,53-1,77%, a 4acTKa MeTiOHiHY — HalHMXK40t0 0,25—-0,28% 3aneXHO Bif COpTY ropoxy 03umoro. OCHOBHOK aMiHOKUCNOTOW
3epHa ropoxy 03MMOro € FI0TaMiHOBa, YacTKa AKoi cknapana 3,25-3,30% Big ycix amiHokucnoT. YacTka acnapariHoBoi Kuc-
noTi cTaHoBuna 2,30-2,37% 3anexHo Bif CopTy. Y cknafi He3aMiHHWUX aMiHOKUCIOT YacTKa UMUCTUHY Byna HalHMKYOK0 —
0,31-0,37% 3anexHo Bif copTy. YacTka eceHUiliHUX aMiHOKMCNOT 3epHa ropoxy 03UMoro ctaHoBuna 40—41% Big ixHbOT
cymu. HYactka tpuntodaHy nopiBHAHO i3 3epHOM 3HUKYBanach Ha 30—43%, i3onenumnHy — Ha 20—24%, MeTIOHiHY — Ha 8—29%,
dheHinanaHiy, niauHy, nenunHy — Ha 8—12%, BaniHy — Ha 5-9%, TpeoHiHy — Ha 1-5%. Y cknagi He3aMiHHUX aMiHOKUCIOT
WOA0 3epHa Halbinble 3HWKYBANACh YaCTKa LUCTUHY — Ha 58—73%, ricTUguHY — Ha 36—43%, riuuHy — Ha 42—45%. YacTka
anaHiHy 1Woao 3epHa 3HuxyBanack Ha 19-25%, MTaMiHoBOT KUCNOTU — HA 12-15%, TPO3UHY — Ha 8—18%, acnapariHoBoi
KMCNOTM — Ha 9—12%. HaiiMeHwWe 3HMKYBANACh YaCTKA CEPUHY Ta apriHiHy — Ha 3—8%. lpoTe cyma He3aMiHHWUX aMiHOKUCNOT
3HUKYBaNach nnwe Ha 15-17% 3anexHo Bif copToBMUX 0CO06MBOCTEN. BCTaHOBNEHO, 1O aMiIHOKMCNOTHWII CKOp 3€pHa ropo-
Xy 03MMOr0 Ta NPOAYKTIB ioro nepepobneHHs bys 6e3nediuuTHUM. Po3paxyHkM nokasanu, wo 100 r 3epHa ropoxy 03MMoro
33J10BOJIbHAOTL GionoriyHy noTpeby aopocnoi NoguHKM B i30neiUnHi — Ha 55-58%, BaniHi — Ha 51-42%, TpunTodaHi — Ha
41-50%, ni3uHi — Ha 37-40%, TpeoHiHi — Ha 39-40%, neﬁu,MHi — Ha 36-38%. HaitGinbwy fobosy n0Tpe6y 3abe3neyyBano
100 r npoaykTiB nepepo6neHHﬂ 3epHa apriHiHoM i MTaMiHOBOIO KUCNOTO — Ha 20—26% 3anexHo Bif, COpTY ropoxy 03MMo-
ro. ins pewTy He3aMiHHUMX aMiHOKMCNOT Leil NoKa3HUK GyB Ha piBHi 6-16% y 60pOLIJH1 Ta 2-15% y Kpyni 3aBAAKN 3HUKEHHIO
BMiCTy aMiHOKMCIOT y UMX NpoayKTax. BUCHOBKMU. byno BM3HaYeHO YacTKy aMiHOKMUCNOT, BionoriyHy Ta xapyoBy LiHHiCTb
3epHa pi3HMUX COPTiB rOPoXy 03KMMOro Ta NPOAYKTIB 10ro0 NepepobieHHs, Takux Ak Kpyna Ta 6opowHo. B amiHokMcioTHOMY
CKNafi yacTka He3aMiHHMX aMiHOKMCIOT nepeBaxana, npote 100 r 3epHa Ta NpoAyKTiB iOro nepepobieHHs Hainbinblue 3a-
LOBOJIbHAIOTL NOTPEDY B HE3AMiHHUX aMiHOKMCAOTaxX. YacTka aMiHOKUCNOT 3HMKYBanach y NpoayKTax nepepobneHHs 3epHa
ropoxy 03MMoro, 0co61Bo B Kpyni. AMiHOKMCNOTHUIA CKOp 3epHa ropoxy o3umoro coptiB ‘HC Mopo3’, ‘banntpan’ 1a ‘EHaypo’
i npoaykTiB iioro nepepobaeHHs 6yB 36anaHCOBaHUM.

Kntouosi cnosa: copm; 20pox o3umuii; 3epHO; aMiHOKUCIOMA, QMIHOKUCIOMHUL CKOp; THMe2panbHuli ckop; 6OPOWHO; Kpyna.

mob6aBok mo ixki [1]. T'opox — BamamBa 3epHO-

Bctyn

T'opox (Pisum sativum L.) € ogHielo 3 HaM-
BaYKJIMBIIMINX 3epHOO000BUX KYJIBTYP Y CBiTi i
Ma€e pi3HOMAaHiITHe BUKOPHUCTAHHA: KOPMOBE,
cujepajbHe, IIPOAOBOJIbUe. PO3BUTOK HOBUX
TEeXHOJIOTi# HOT0 ImepepoOKU CIPUIE POIIIU-
PEeHHIO acOpPTHMEHTY XapuoBUX IIPOAYKTIB,
ixHboro (YHKI[IOHAJBLHOTO IIpHM3HAYEHHdA, a
TaKOXX MOYKJMBOCTe!l BUKODPUCTAaHHSA MOro iH-
rpefieHTIiB y BUIIAAL OioJIOTiUYHO aKTHUBHUX
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6000Ba KyJIbTypa, 3¢PHO AKOI MiCTUTh OJIN3b-
Ko 20% 6inka. IligBuimeHusa MIpogyKTUBHOCTL
rOpoXy — Ba’KJIMBe 3aBIAaHHA CiJIbCHKOTOCIIO-
IapCcbKOTO BUPOOHUIITBA. BIpoBamKeHHA
o3uMuX (OPM TOPOXYy MOKe 3a0e3meuuTu
dopMyBaHHS BUCOKOI BposKamHOCTi 3epHa [2].
BcranoBieHno, 110 3a BigIIOBiZHOTO PiBHA TeX-
HOJIOTi#l BUPOIIIYyBaHHA O3MMUI TI'OpPOX MOKeE
dopmyBaTu BposkaiHicTs Bix 4,0 mo 6,2 T/ra
[1]. Hedimur 6iaka B IpoaAyKTaX XapuyyBaHHA
3YMOBJIIOE MTOCJTiA:KeHHA 6iosoriuHoi IiHHOCTL
ropoxy 03MMOT0 3a BMiCTOM aMiHOKMCJIOT, IIIO
3HAXOIATHCA B YCiX TKAaHMHAX pocauHU. BoHU
0epyTh BaKJMUBY ydYacThb B OOMiHi peuoBUH.
AMIHOKHCIOTH € CTPYKTYPHUM MaTepiajgom
0inKiB, a CKJaJ aMiHOKHCJIOT BIIJIMBa€ Ha
AaricTs ki (xkopmy). IxmsA Hecraua mpusso-
IUTHL MO MOPYIIeHHsa oOMiHy peuoBumH (Hera-
THBHOTO a30THOTO 0aJIaHCY), 10 € IPUUUHOIO
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0araTbox cepiiodHUX PYHKITIOHATHLHUX 3MiH B
opraHismi JOAWHU i TBapuH, BTpaTU alleTu-
Ty, HaTOJOTiYHUX 3MiH y HepBOBili cucremi,
opraHax BHYTPIIIIHBOI ceKpeIllii, cKJami Kpo-
Bi, depmenTHUX cuctemax [3]. Caim 3asHa-
YUTU, MO0 AKICTh MPOAYKTIB IepepoObieHHSA
3epHAa 3aJIe’KUTh Bif fioro 6ioximMiuHOrO CKIIa-
ny. Tomy BasKJIMBO HPOBOAUTHU PeryJApHUMN
CKPHUHIHT n1040 (DOPMYBaHHA aMiHOKUCJIOTHOI
CKJIAJIOBOI 3epHa CydYacHHUX COPTiB TOpPOXY
03MOT0 Ta IPOAYKTIB #OT0 HepepoOIaHHSA
[4, 5].

AMIHOKMCJIOTHUI CKOpP — Ile BiJHOIIEHHS
(aKTUYHOTO BMiCTy aMiHOKMCJIOT A0 IXHBOTO
BMiCTy B ifileailbHOMY IIPOJAYKTi, BUPaKeHOTO Y
Bimcorkax [3]. BcranoBieHo, 1110 3epHO TOPOXy
Mae 6es3medinmuTHUN aMiHOKMCIOTHI cKop [6].
Ile mosBoJisie 3acTOoCOBYBaTH HOro 3epHO B pa-
IMiOHi CBMHOMATOK, IIOPOCAT i CBHMHEN Ha Bif-
rogisii [7]. oro Mo:xHa 3rof0ByBaTH K YHHIM
TBapUHAM AK eHepreTHYHUI i OaraTwii HA aMmi-
HOKHUCJOTH KopM [8]. 'opox BHKOPHCTOBYIOTH
y pallioHax ITHUIl 3aBAAKHA BHUCOKOMY BMIiCTY
eceHIilTHUX amiHoKwmcJior [9].

Bimomo, 1m1o cepemms uacTka 0iJiKa B 3epHi
ropoxy Mo:ke cramoButu 24%, iKa 3MiHIOETh-
ca 3aJIedKHO Bifg OioJoriuHMX 0COOJIMBOCTEIH
COPTY, YMOB BHPOIIyBaHHSA Ta IMOTOTHUX YMOB
[10-12]. Binox ropoxy MicTuUTh BEJIUKY Kijb-
KicTh OeAKMX He3aMiHHUX aMiHOKMCJIOT, Ta-
KHUX AK JisuH, apri"in i gewnun [13]. Tak, B
aMiHOKMCJIOTHOMY CKJIaJi BMiCT IJIloTaMiHOBOI
Kucaotu HawBumuii — 39,2-46,9 r/Kr, ymicr
acmaparimoBsoi kucgotu — 25,1-28,8, a BmicT
muctTuHy — 3,2—3,3 T'/KI 3epHa 3aJeKHO BiJ
copty ropoxy [14].

Or:Ke, aMiHOKHCJIOTHUM CKJIAL 3€PHA TOPO-
Xy O3UMOTO 3HAUHO 3MiHIOETHCA 3aJIEKHO BiJ
copty. BupoBajKeHHs COPTiB ropoxy 03UMOTO
Y BUPOOHUIITBO 3YMOBJIIOE HEOOXigHICTH BUB-
yeHHs 0co0aMBOCTel (POPMYBAHHS BMICTY aMi-
HOKHCJIOT V 3€PHIi Ta MPOAYKTax Horo mepepoo-
JeHHA.

Mema docnidxcenb — BUSHAUNTH YaCTKY aMiHO-
KHCJIOT, 0i0JIOTiUHY Ta Xap4oBY IIiHHIiCTL 3epHA
Pi3HUX COPTiB ropoxy O3MMOI'0 Ta IIPOAYKTIB 110-
TO IepepoOIeHHs.

Matepianu T1a MeToAMKa ROCHIAKEHD

CopTu ropoxy O3WMOTO BUPOIIYBAJH YIIPO-
moB:k 2019-2021 pp. y dhepmMepcbKOMY T'OCIIO-
mapctBi «Pomaana» [[HimpomeTpoBCchKOI obac-
Ti KpuBopisbkoro pationy, c. HoBomaticbke —
soHa Creny Ta y 3oui IIpaBoGepe:xnoro Jlico-
creny YKpaiHM Ha MOCJiTHMX IIOJISX HAaBYAJIb-
HO-HAyKOBO-BUPOOHUUOTO KOMILIEKCY Y MAHCh-
KOT'0 HaIliOHAJILHOTO YHIBEPCUTETY CaliBHUIITBA
(M. Y™MaHBb).
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I'pyHT y depMepchKOMYy rocrmogapcTsi «Pom-
HaHa» — YOpHO3eM 3BMYANHUIN MaJIOTyMyCHUMI
3 ymictom rymycy 3,6% . YMicT asoTy Jerko-
TripoJi3oBaHUX CIOJYK — Ay:Ke HUBBKUH, py-
XOMUX CIOJYK (hochopy Ta Kajilo — BUCOKHUU
Ta migsumenwnii, pH, , — 6,47. I pyHT mociiz-
HOro moJia YmaHcbKoro HYC — uopuosem omif-
30JIEHUM Ba’KKOCYTIJIMHKOBUII Ha Jeci. BwmicT
rymycy B opHomy 1mapi — 3,8%, BmicT asoTy
JeTKOTiIpOJi30BaHUX CIOJYK — HUBBKUM, PY-
XOMUX CIHOJIYK (hochopy Ta KaJjiio — IigBuUIlle-
Huit, pH_ , — 5,7.

3arajibHa ILIOINA JOCJITHMX MiJAHOK CTAHO-
Buaa 630 m2, o6aikoBa — 516 m2. IToBTOpPHiCTE
IocJiny uoTmpupasoBa. BuciBaiu pamui coptm
‘HC Mopos’ (Cepbis1), ‘Bannrpan’ (Ppanisa) ta
yabpTpapauHiii ‘Ergypo’ (Hexis), y AsKuX BU3HA-
yajJy BMiCT He3aMiHHMX 1 3aMiHHUX aMiHOKMUC-
JIOT Y 3€ePHi Ta IPOAYKTAX IIepepoOIaHHsa — 00-
POIIIHI Ta KPYyIIi BiAIOBiZHO IO 3araJbHOIIPHII-
HATUX MeToauK [21-23]. 3epHO copTiB ropoxy
BigmoBigamo IICTY 4523:2006. I'opox. TexHiu-
Hi ymoBu, Kpynu ropoxoBi — ICTY 7701:2015.
Kpynu ropoxosi. Texuiuni ymoBu. I[1s BusHa-
YeHHSA IIUCTUHY Ta METiOHIiHy mpo0y 3epHa
OKWCHIOBAJIM HAAMYPAIIIUHOBOIO KHCJIOTOIO,
BMicT TpunTodany — rigposisom syrom iz 5% -m
PO3UMHOM XJIOPUAY oOJoBa. [Jid BU3HAUEHHS
BMICTYy PeITH aMiHOKHCJOT IIpPo0y 3epHa IIif-
maBasu rigposaisy posumuom 0,1 mosas/mm3 HCI,
mo wmictute 2% Tiogmuriaikomoo. KimrbkicTs
aHATITUYHUX IIOBTOPEeHHL OyJia TPUPa30BOIO.
BwMmicT amiHOKMCIOT BU3HAUYAJIN METOLOM iOHO-
oObmiHHOI pigmHHOI XpomaTtorpadii ma amasisa-
Topi aminoxkucaor T-339 (Uexia). Immexc Komm-
gexcuoro ominoBanuda (IKO) sBusmauamm 3a
dopmyioo:

1KO = \/cb D, ... P, &Xﬂzxﬂ :
.0, 0, DD,
ne @ — (akTuuHe 3HAUYEeHHA IIOKA3HUKA;

O — onTuMaJIbHe 3HAUEHHA IOKa3HUKAa; /] — 1o-
OycTUMe 3HaUeHHA MOKa3HUKA;

D

O — BiJHOIIIEHHA, II[0 3aCTOCOBYIOTH [JIA IIO-
KasHUKiB, (akTHUUHe 3HAUEHHA SAKUX MOXKe

OyTHu OGiJIBIIINM OIITHMAJLHOTO;

q

& — BigHOIIEHHS, 1[0 3aCTOCOBYIOTH IJIA IIO-
Ka3HUKIiB, (aKTUUHe 3HAUEHHA AKUX IIOBUHHO
0yTH MEHIINM JONYCTHUMOTO PiBHA; 1 — KiJb-
KicTh INOKa3HWKiB, AKi BUKOPHUCTOBYIOTHCA B
MOMeJIi.

AMiHOKHCIOTHUHN CKOpP PO3paxOBYBaJ 3a
dopmy1010:

D

A=6X 100
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Ie A — aMiHOKMCJIOTHUI CKOp, % ; @ — dak-
TUYHUHA YMiCT aMiHOKMCJIOTH, MT/T 3epHa; O —
ONTUMAaJILHUM YMiCT aMiHOKUCJIOTHU, MT'/T 3epHa.

IaTerpanbHuil cKOp — 3a (POPMYJIOIO:

1= 100

nme I — imTerpaabuuii cKop, % ; @ — daxkTuy-
Hu# ymict komnouenty, mr/100 r 3epHa; [ —
moboBa moTpeba KOMIIOHEHTY OPraHi3sMoM 310-
POBOI JIOOWHU, MT.

MaTteMmaTuume OOpPOOJIEHHSA OTPUMAHUX pe-
3yJbTaTiB BUKOHYBAJHU 34 AOIOMOTOIO0 AUCIEP-
cifiHoro aHaJidy OAHO(PAKTOPHOT'O II0JILOBOTO
pocainy [15]. Hasa craTucTuaHOTo 006pPOOIeHHA
pes3yJabTaTiB AOCHiI)KeHb i BU3HAUYEHHS JITOCTO-
BipHOCTiI olep:KaHUX eKCIepUMMeHTaJbHUX Ja-
HUX BHUKODPHCTOBYBAJM IIAKET CTaHIaPTHUX
nporpam (ITIK «Agrostats, MS Office Excel).

Pe3ynbTatn gocnipKeHb

Bcranosieno, 1m0 yacTKa aMiHOKMCJIOT 3Mi-
HIOBaJIacsA 3aJIe’KHO BiJl BUAY 3€PHOIPOIAYKTY
ropoxy osumoro (taba. 1). Tax, wacTka Bcix
aMiHOKHUCJIOT y 3epHi I'OpOXy O3UMOTO CTaHO-
BMJIa: B Hacimui ropoxy 20,91-21,34%, y 6o-

pomrui — 17,64—-18,37 abo Ha 14-16% wmeHIIIE
MMOPiBHAHO 3 HACiHHAM, a B Kpymi — 15,48-
15,96% a6o Ha 25—-26% wMeHIIle HOPiBHAHO 3
HAaCiHHAM i IIi TOKa3HUKW BiApisHANINCH O
pisHUX COPTiB.

Byso BcTaHOB/IEHO, IO B CKJIA1L €CEHI[IMHUX
aMiHOKMCJIOT UYacTKa Ji3WHY Ta JIeHIuHy OyJa
HaiiBuIow i cramosmiaa 1,53—-1,77% 3amexHo
BiJ copTy, a yacTKa MeTioHiHy OyJjia HaAWHMK-
4010 1 mocarasaa smaueHHs 0,25—0,28% sanex-
HO Bim copTy ropoxy o3umoro. OCHOBHOIO aMiHO-
KHCJIOTOIO 3epHA TOPOXY O3MMOTO € TUIIOTaMiHO-
Ba KucJora. 1i Bmicr 6yB 3,25-3,30% . YacTka
acraparizoBoi Kucjoru cranosmiaa 2,30—-2,37%
i TaKOXK BiApisHsAJIACH IJA KOMKHOTO TOCJIiIMKY-
BAHOTO COPTY.

Cepen HesaMiHHMX aMiHOKHCJIOT YacTKa
HMUCTUHY OyJja HalMeHIo i cranoBuaa 0,31—
0,37% . HacTka BCiX He3aMiHHNX aMiHOKHCJIOT
3epHa ropoxy osmumoro OyJa Ha piBui 40—41%
BiJ iXHBOI 3araJbHOI KiJIBKOCTI.

Y OGopomrui wacTka TpumTodaHy 3HUIKYyBa-
gace Ha 30—-43% , isoselinuHy Ta MeTioOHiHY —
Ha 20-24% i 8-29%, BigmoBigHo, (eHimaaa-
HiHY, Ji3UWHYy, JeHIIUHY — B CepeJHbOMY Ha
8-12%, a uacTKa BaJiHy Ta TPEOHiHY BiaIo-

Tabauus 1

YMicT aMmiHOKMCNOT y 3epHi pi3HMX cOpTiB ropoxy 03UMoOro Ta NPOAYKTax Moro nepepoéneHHs
(2019-2021 pp.), % (n = 27)

Mpogykt
3epHo | Kpyna | BOpOLIHO
Copt
AmiHokucnoTa o - o - o -

S Bl 2| o Bl Ble| o B B|g|
Sl s 2|55 2] 558 &

* L w T B L w T B L w T
MeTioHiH 0,25 | 0,28 | 0,25 | 0,01 | 0,27 | 0,16 | 0,20 | 0,01 | 0,22 | 0,20 | 0,23 | 0,01
TpuntodaH 033 | 037 | 040 | 0,02 | 0,25 | 0,45 | 0,28 | 0,01 | 0,23 | 0,21 | 0,26 | 0,01
MeTioHiH + LlucTeiH 051 | 055 | 055 | 0,03 | 042 | 0,40 | 0,43 | 0,02 | 045 | 045 | 047 | 0,02
TpeoHiH 093 | 095 | 097 | 0,05 | 0,76 | 0,70 | 0,80 | 0,04 | 0,90 | 0,90 | 0,96 | 0,05
®eHinanaHi 1,05 | 1,07 | 1,09 | 005 | 0,88 | 0,83 | 0,90 | 0,05 | 0,95 | 0,95 | 1,00 | 0,05
®eHinanaHid + Tuposun | 1,78 | 1,83 | 1,84 | 0,09 | 1,48 | 1,43 | 1,45 | 0,08 | 1,62 | 1,57 | 1,65 | 0,08
BaniH 1,06 | 1,02 | 1,03 | 0,05 | 0,93 | 0,88 | 0,90 | 0,05 | 0,96 | 0,93 | 0,98 | 0,05
I3onenuun 1,11 | 1,09 | 1,15 | 0,06 | 0,85 | 0,80 | 0,83 | 0,04 | 0,89 | 0,85 | 0,87 | 0,04
JlizuH 159 | 1,53 | 1,63 | 0,08 | 1,35 | 1,35 | 1,32 | 0,07 | 1,43 | 1,40 | 1,45 | 0,07
Jlenumu 1,77 | 1,67 | 1,75 | 0,09 | 1,34 | 1,31 | 1,37 | 0,07 | 1,55 | 1,51 | 1,55 | 0,08
Ze 860 | 853 | 882 | 041 | 685 | 658 | 693 | 039 | 7,58 | 7,40 | 7,77 | 0,37
Lncrein 031037 | 035|002 | 009 | 004 | 005 | 0,01 013 010 | 0,11 | 0,01
MicTnanH 055 | 053|055 003|018 | 0,15 | 0,27 | 0,01 | 0,32 | 0,30 | 0,35 | 0,02
Tupo3uH 0,73 | 0,76 | 0,75 | 0,04 | 0,60 | 0,60 | 0,55 | 0,03 | 0,67 | 0,62 | 0,65 | 0,03
Mponix 0,77 | 0,75 | 0,75 | 0,04 | 0,56 | 0,43 | 0,50 | 0,03 | 0,61 | 0,65 | 0,70 | 0,04
CepiH 088 | 0,92 | 0,90 | 0,05 | 0,65 | 0,77 | 0,80 | 0,04 | 0,82 | 0,85 | 0,84 | 0,04
Miuuu 0,97 | 095 | 095 | 0,05 | 0,41 | 0,33 | 045 | 0,02 | 0,56 | 0,52 | 0,55 | 0,03
AnaHin 098 | 0,95 | 0,95 | 0,05 | 0,67 | 0,64 | 0,60 | 0,03 | 0,76 | 0,71 | 0,77 | 0,04
ApriHin 1,67 | 1,56 | 1,65 | 0,08 | 1,57 | 1,52 | 1,55 | 0,08 | 1,60 | 1,51 | 1,60 | 0,08
AcnaparivoBa kucnota | 2,33 | 2,30 | 2,37 | 0,12 | 1,78 | 1,75 | 1,80 | 0,09 | 2,12 | 2,02 | 2,15 | 0,11
[nyTamiHoBa Kucnota 325 | 329 | 330 | 0,17 | 212 | 2,71 | 256 | 0,13 | 2,77 | 2,89 | 2,88 | 0,14
23 12,44 | 12,38 | 12,52 | 0,62 | 863 | 894 | 9,03 | 0,44 | 10,36 | 10,24 | 10,60 | 0,56
Za 21,04 | 20,91 | 21,34 | 1,09 | 15,48 | 15,52 | 1596 | 0,85 | 17,94 | 17,64 | 18,37 | 0,95
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Biguo Ha 5—9 i 1-5% mopiBHAHO 3 iXHIM yMmic-
TOM y 3epHi ropoxy osmumoro. Ciig BimmiTuTn,
110 B OOPOIITHiI, OTPUMAHOMY 3 HACIHHA COPTY
‘BanmnTpan’ wacTtka TpunrodaHy Ta METiOHIHY
3HIKyBajach Ha 29—43% IOPiBHAHO 3 iHIIUMU
copTaMu, IO MOXKHA ITOSICHUTH OCOOJIMBOCTSIMU
IoMeJy 3epHa. 3apoJoK 3epHa MiCTUTh BUIIY
YaCTKy E€CEeHIIINHMX aMiHOKMCJIOT, a IIiJ Jac Ime-
PEMOJIY BiTOKPEMJIIOIOTHCS HACIHHEBI 000JIOHKM
i yacTMHKY 3apOAKiB, AKUX y 3epHIi copry ‘Bai-
Tpan’ GyJio OisbIle, HidK B iHITIOMY HacCiHHi.
YacTKa IMUCTHUHY IOAO 3epHA 3HUIKYBaach
Ha 58-73%, ricruguHy Ta riainuay — Ha 36—
43% i 42-45% , Bignmosiguo. YacTKa anaHiny,
TJII0OTaMiHOBOI KHCJIOTHU Ta TUPO3UHY 3HUIKYBA-
jgack Ha 19-25%, 12—-15 ta 8-18%, Bigmosiz-
HO, a acmaparizoBoi Kwuciaoru — Ha 9-12%.
Bceranosaeno, mo npu mepepoOJieHHI 3epHa Ha
OOPOIITHO HaMEHINIe 3HMKYBaJlach YacTKa ce-

puHY Ta apriuiny, auire Ha 3—8% . IIpoTe cyma
He3aMiHHMX aMiHOKHWCJIOT 3HHM3UJach Ha 15—
17% BsajeXHO Big cOpTOBUX 0COOJIMBOCTEIl T'O-
poxy o3uMmoro. PesyabTaTi aHajisy cBiguaTh,
IO B KPYIIi TOPOXY O3MMOT0 YaCTKA aMiHOKMC-
JoT OyJya HaWHM:KUYoO. IIpoTe cyma eceHITiii-
HUX aMiHOKHuCJIOT 3umKyBaJsiack Ha 20—-23%, a
damimaux — Ha 28—-31% 3aBOAKU TeXHOJOTiU-
HUM TOpoIlecaM MiJ Jyac mepepoOJeHHA 3epHa
TOPOXYy O3MMOTO Ha KPYyHy.

BcranoBieHo, 110 aMiHOKHMCJIOTHHN CKOP
3epHa ropoxy O3WMOTI0 Ta IIPOAYKTIB HOTrO IIe-
pepobienHsa OyB Oe3medimuTHUM, OCKIIbKM
cramoBuB mouHan 100% (tab6xa. 2). Ilpu mmsomy
3a3HaYeHWIl IIOKAa3SHUK /MJIsI 3€PHONPOIAYKTIB
OyB HIKUYMM. Y OOpOIIIHI HalbiJbIlle 3HUKY-
BaBCA CKOP MJIs TPpUOTO(PaHy Ta i30JeNIuHy, y
KpyIi — majisa TrpunToaHy, izonednuHy, heHiua-
ajJaHiHy, JeMIIMHY, TPEOHIHY Ta METioHiHYy.

Tabnuys 2
AMIHOKMCJIOTHUIA CKOP 3epHa Pi3HMX COPTIB ropoxy 03UMOro
Ta npoAyKTiB oro nepepo6nenns (2019-2021 pp.), % (n = 27)
MpopykT
3epHo \ Kpyna \ bopowHo
Copt

AmiHokucnota é § - é § - é § -

£ 282 8 & 28

e 8 | g E| & g2 & &

MeTioHiH + LlucTein 131 | 141 | 141 | 108 | 103 | 110 | 115 | 115 | 121
Banin 193 | 185 | 187 | 169 | 160 | 164 | 175 | 169 | 178
TpeoHiH 211 | 216 | 220 | 173 | 159 | 182 | 205 | 205 | 218
Jlenuwmu 230 | 217 | 227 | 174 | 170 | 178 | 201 | 196 | 201
I3onenuun 252 | 248 | 261 | 193 | 182 | 189 | 202 | 193 | 198
Jli3uH 261 | 251 | 267 | 221 | 221 | 216 | 234 | 230 | 238
OeHinanaHin + Tuposun | 270 | 277 | 279 | 224 | 217 | 220 | 245 | 238 | 250
TpuntodaH 300 | 336 | 364 | 136 | 136 | 164 | 209 | 191 | 236

Pospaxynku nmokasanu, mo 100 r 3epHa ro-
POXY O3KMMOTO 3aJ0BOJILHAIOTEL 0i0JOTiUHY HOT-
peby mopocyoi JIOAWHU i30JIeHIIMHOM Ha 55—
58% , Bamimom, TpunrodaHOM, Ji3WHOM BiAIo-
Biguo Ha 51-42%, 41-50% Ta 37-40% , Tpeo-
Himom Ta JgedinumHoM — Ha 39-40 Ta 36—-38%
(Taba. 3).

Haiimenmuii inTerpanbuuii cKop 3abesmeuy-
Bajo 100 r sepua meriomimom — Ha 14-16% i
deninazaminom — Ha 24—25% 3ajexHo Bif 6io-
JIOTIYHUX 0COOJIMBOCTEI COPTY rOPOXY O3MMOTO,
IIpOTe iHTerpaJIbHUM CKOP Yy KPyHi Ta G0poImIHi
O0yB MeHIIIMM. [HIEeKC KOMIIJIEKCHOTO OIliHIOBaH-
HA IiHTerpaJIbHOTO CKOPY B 3€pHi CTaHOBUB
0,34-0,35, y Gopormrxi sHM:KyBaBca g0 0,28—
0,31 abona 11-17%, a B Kpyni — g0 0,24-0,27,
ab6o Ha 23—29% MOOPiBHSAHO 3 3€PHOM.

Busuaueno, mo 100 r 3epHa HaNOiIbLIIE 3a-
IOBOJIbHSE TOTPeOdy AOpOocoi JIIOAWHU Hes3a-
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MiHHUMX aMiHOKHCJOTaMHU TJIIIWHOM, apriHi-
HOM, TiCTHAWHOM i TJIIOTaMiHOBOIO KMCJIOTOIO —
Ha 24-28% . ns pemiTu He3aMiHHUX aMiHO-
KHCJIOT IMmoTpeba 3am0BOJLHAJNACH JIHIE Ha
11-19%.

Haii6inpmuii iHTerpaJbHUI CKOp OyB mAJIdA
aprimigy Ta rirroraminoBoi Kucsaotu — 20—26%
3aJIeKHO BiJi COPTOBUX OCOOJHMBOCTEH TOPOXY
031MOTO0.

Jiia pemTu He3aMiHHUX aMiHOKMCJIOT Iieit
MmoxkasHuK OyB Ha piBHi 6—16% ngas GopolirHa
Ta 2-15% paa Kpynou BaBOAKNA SHUMKEHHIO
BMiCTy aMiHOKHCJIOT ¥ IMX IPOAYKTax. IHaeKC
KOMIIJIEKCHOTO OIIiHIOBAaHHS iHTErpajbHOI'O
CKOpPY OYB HIMKUNM IIOPiBHAHO 3 €CeHITIHHUMU
aMiHOKMCJIOTaAMH.

Tak, 3asHauenuii nokasuuk craHosus 0,19,
y 6opomua — 0,14-0,15, a B xpynu — 0,10—
0,11.
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Tabauys 3

IHTerpanbHMit cKop Ta iHAEKC KOMNNEKCHOro Moro ouiHloBaHHA 100 r 3epHa
pi3HUX COpTiB ropoxy 03uMoro i NpoAyKTiB M0ro nepepo6neHHa
(2019-2021 pp.), %

MpopykT
3epHo \ Kpyna \ bopowHo
Copt

AmiHoKkucnoTa é é - é é - é é -
= s 8| 2|5 8|2 £z

2 & 3 2 & & 2|8 3

MeTioHiH 14 16 14 9 9 11 12 11 13
OeHinanaHiu 24 24 25 20 19 20 22 22 23
JNenuun 38 36 38 29 28 30 34 33 34
TpeoHiH 39 40 40 32 29 33 38 38 40
Jli3un 39 37 40 33 33 32 35 34 35
TpuntodaH 41 46 50 19 19 23 29 26 33
Banin 42 41 41 37 35 36 38 37 39
I3onenuymu 56 55 58 43 40 42 45 43 44
IKO, 034 | 035|035 | 025 | 0,24 | 0,27 | 0,29 | 0,28 | 0,31
CepiH 11 11 11 9 10 10 10 10
AnaHiH 15 14 14 10 10 9 12 11 12

UuncTein 17 21 19 2 3 7 6 6
Tupo3suH 17 17 17 14 14 13 15 14 15
MponiH 17 17 17 12 10 11 14 14 16
AcnapariHoBa 19 19 19 15 14 15 17 17 18
MytamiHoBa 24 24 24 16 20 19 20 21 21
MctmauH 26 25 26 7 8 15 14 17
ApriHiH 27 26 27 26 25 25 26 26 26
MiunH 28 27 27 12 9 13 16 15 16
IKO, 019 | 0,19 | 0,219 | 0,11 | 0,10 | 0,11 | 0,14 | 0,14 | 0,15
IKO, 025 | 025 | 0,25 | 0,16 | 0,15 | 0,16 | 0,20 | 0,19 | 0,20

BucHoBKuM

BusHaueHO 4acTKYy aMiHOKMCJIOT Ta XapuyoBY
I[IHHICTHh 3epHAa PiBHMX COPTiB rOPOXYy 03MMOTO
Ta IPOAYKTiB fioro mmepepobsieHHsAa. HacTKa ami-
HOKMCJIOT y 3epHi cranosuaa 20,91-21,34% i
3aJjerkaja Bifg OiosoriuHMX 0COOJMBOCTEN COp-
Ty. B aMiHOKMCJIOTHOMY CKJIaZi YacTKa Hesa-
MiHHNX aMiHOKHUCJIOT IepeBakaJja. IIpu mepe-
poOeHHI 3epHA TOPOXY O3MMOIO BMiCT aMiHO-
KHCJIOT 3HUKyBaBcA B OoporrrHi Ha 15-17%, v
KpyHi BMiCT eCeHIIIHHUX aMiHOKUCJIOT 3HUIKY-
BaBcd Ha 20-23%, a samimaux — Ha 28—-31%.
AMIHOKHCJIOTHUHN CKOpP 3epHAa TOPOXY O3UMOTO
Ta MPOAYKTIiB #oro mepepobseHHsa OyB 30aaH-
COBaHUM.
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Purpose. Determine amino acid content, biological and
nutritional value of grain of different winter pea varieties
and products of its processing. Methods. The amino acid
share was determined by ion exchange liquid chromatogra-
phy. Mathematical processing of the obtained data was per-
formed by variance analysis of a one-factor field experiment.
Amino acid and integral scores were determined by calcula-
tion. Results. Winter pea grain of ‘NS MoroZ, ‘Baltrap” and
‘Enduro’ varieties had high amino acid content. In the com-
position of essential amino acids, lysine and leucine share
was the highest — 1.53-1.77%, and methionine share was
the lowest — 0.25-0.28% depending on winter pea variety.
The main amino acid of winter pea grain was glutamic acid,
the share of which was 3.25-3.30% of the share of all amino
acids. The share of aspartic acid was 2.30-2.37% depending
on the variety. In the composition of essential amino acids,
cystine share was the lowest — 0.31-0.37% depending on the
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variety. The share of essential amino acids in winter pea was
40-41% of their total. The share of tryptophan decreased by
30-43%, isoleucine — by 20-24%, methionine — by 8-29%,
phenylalanine, lysine, leucine — by 8-12%, valine share —
by 5-9%, threonine one — by 1-5%. In the composition of
essential amino acids, cystine share decreased most - by
58-73%, histidine — by 36-43%, glycine — by 42-45% com-
pared to grain. Alanine share decreased by 19-25%, glutamic
acid — by 12-15%, tyrosine — by 8-18%, aspartic acid - by
9-12%. The share of serine and arginine decreased least of
all — by 3-8%. However, the amount of essential amino acids
decreased by only 15-17% depending on the varietal cha-
racteristics. It was found that the amino acid score of winter
pea grain and products of its processing was non-deficient.
Calculations showed that 100 g of winter pea grain satisfied
the biological need of adults with isoleucine by 55-58%,
valine — 51-42%, tryptophan — 41-50%, lysine — 37-40%,
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threonine — 39-40%, leucine — 36—38%. The highest daily re-
quirement was provided by 100 g of grain processing products
with arginine and glutamic acid - by 20-26%, depending on
winter pea variety. For the rest of the essential amino acids,
this figure was 6-16% for flour and 2-15% for cereals due
to a decrease in the amino acid content in these products.
Conclusions. The share of amino acids, biological and nu-
tritional value of grain of different winter pea varieties and
products of its processing, such as cereals and flour were de-
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termined. In the amino acid composition, the share of essen-
tial amino acids predominated, but 100 g of grain and prod-
ucts of its processing most meet the need for essential amino
acids. The share of amino acids is reduced in the products of
winter pea processing, especially in cereals. The amino acid
score of winter pea grain of ‘NS MoroZ, ‘Baltrap’ and ‘Enduro’
varieties and products of its processing was balanced.

Keywords: variety; winter pea; grain; amino acid; amino
acid score; integral score; flour; cereals.
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IHTerpauis iHpopmauinHux cucrem,
L0 BUKOPUCTOBYIOTHCA B NPOLLECi OXOPOHM NpaB
Ha COpTU POCAUH

H. C. OpneHko*, 0. B. AiAko6uyk, K. M. Maxyra, €. A. llikaneHko

Ykpaincskuli iHcmumym ekcnepmu3u copmis pociuH, sya. lenepana Podumyesa, 15, m. Kuis, 03041, YkpaiHa,
*e-mail: n.s.orlenko@gmail.com

Meta. BucsitneHHs ocobnusocTeit iHhopmauiiHoi B3aemopaii KomneTteHTHOro opraHy, EkcnepTHoro 3aknagy ta Mixk-
HApoOJHOro CO3Yy 3 0XOPOHU HoBMX copTiB pocauH (UPOV) B npoueci 3abe3neyeHHsi OXOPOHU MpaB Ha COPTU POC/IMH.
Peanizauis HOBOro TeXHOMIOMYHOrO MigXOAY Mif HA3BOK BUTPUMKM JaHWX, fKi 4OAAIOTb HOBMWIA Wap Ais KaTeropusauii 3a-
NUTIB 4O CXOBULLA JaHMX KBaniikaLiHOT ekcnepTM3un cOpTiB PoCiuH Ta iHhopMaLii, Aika cynpoBomKye Leit npouec. A Ta-
KO, PO3KpUTTA 0cobnnsocTei iHhopMaLinHOT TexHoNoriT HagaHHA [OCTyNy 3asBHMKAM, BONOAINbLUSAM, BAAaCHUKAM Ta aBTO-
paM copTy Ao iHdopmauii woao ixHix copTiB y npoueci kBanithikalitHOT ekcnepTu3m i3 3abe3neyeHHsM BUCOKOTO PiBHs
3aXMCTY Bif 30BHilIHIX Ta BHYTpilWHiX 3arpo3. MeToau. B npoueci npoekTyBaHHs CX0BMLLA 3aCTOCOBAHO KOHLenNUilo Binbama
X. IHMOHa, afanToBaHy Ans cchepu OXOPOHM MPaB Ha COPTU POCAMH, @ TAKOX TeOpilo pensauiiHux 6as, CxoBUL, Ta BiTPUH
paHux. BukopuctaHo Teopito nobygosu iHdopMauiiiHux cucTeM, Teopilo 06’€EKTHO-OPIEHTOBAHOTO MPOEKTYBAHHSA, Teopito
6e3nekn iHQopMaLUiiHUX cucTeM AN YAOCKOHANEHHA dyHKuioHanbHoi cTpykTypu ICL YIECP Ta 3a6e3neyeHHs 3axucTy Aa-
HUX, WO B Hiil 36epiratoTbca. Pe3ynbratn. [locnigxeHo iHdopmauiiHi noTpedbu y cdepi 0XOpOHM NpaB Ha COPTU POC/MUH.
BusHaueHo iHdopmauiiiHy TexHonorilo B3aemoaii KomneTeHTHOro opraHy Ta EkcnepTHoro 3aknagy B cdepi 3axucty npas
Ha COPTM POC/NMH, @ TaKOX HafaHHA iHdopmauii o MixHapoaHoi opraHisauii UPOV. BuceitneHo oco6ameocTi opraHizauii
CXOBMI, AaHMX ans 36epexeHHs pesynbtaTie ekcneptus BOC Ta MCI. MpoaHanizoBaHo ifelo NOEfHAHHA KOHUENUii cxoBuwa
i BITPMHU [aHWX B OAHiN peanizauii, Wo JO3BONUTL BUKOPUCTOBYBATM CXOBULLE ANA iHTENEKTYaNbHOTO aHai3y AaHuX, SK
€QMHOrO AXKepena iHTerpoBaHUX faHMX yCix BiTPpUH AaHux KomneteHTHoro opraHy, EkcneptHoro 3aknagy B cdepi oXxopoHu
NpaB Ha cOpPTU pocauH Ta EnekTpoHHoro KabiHeTy 3asBHUKA. [poBeaeHo oA MeTofiB 3axucTy iHdopMaLii Big 30BHiWHIX
Ta BHYTPilWHiX 3arpo3. BucHoBKM. Po3pobneHa iHpopmauiiiHa Mofenb L03BONUTL 3a6€3NeYUTU ENEKTPOHHY B3AEMOAII0 MiX
KomneTteHTHUM opraHoM, EkcnepTHum 3aknapom Ta UPOV, a Takox 3asBHMKaMM, sKi OTPUMYIOTH iH(OpMaLilo WoA0 Npoxo-
IXKEHHS i CTaHy 3asABKK yepe3 nporpamHuit goaatok «Cepeic-odic — KabiHet 3asBHMKa». KoHueNLis BUKOPUCTAHHA BiTpUH
AaHux ans KomneTeHTHOro opraHy A03BosMia ONTUMi3yBaTn o6caru iHopmauii, 3 AskMMKU NpaLtotoTs haxiBui MiHicTepcTBa.
®yHKUiOHaNbHMIA 3MiCT iHpOpMaLiiiHoT cuctemu EKcnepTHOro 3aknafy NOBHICTIO OXOMMIOE CKNap, Aiit 3 kBanidikauiitHoT ekc-
nepTM3un copTiB pocauH. Po3pobneHa iHthopMmaliiiHa TexHonoris 3a6e3neyeHHs XMUTTEBOTO LMUKIY iHOPMaLiiHMX cUCTeM Ta
3axMCTy faHux 3abe3neyye 3axuUCT Bif 30BHilIHiX Ta BHYTPilIHiX 3arpos.

Knrouosi cnosa: ksanigikauilina ekcnepmusza copmis poc/iuH; €0uHe 0xepeso 1HMez2posaHux OGHUX; CXOBULYe OaHUX;
BIMPUHU OaHUX; efleKmpoHHUL KabiHem 3as8HUKa; TH(hopmayiliHa 6e3neka.

auH (YIECP), akuii Bukonye ¢pyukmii Excoepr-
Bcryn HOTO 3akKJjany, Baaemogie 3 MinicTepcTBOM
Y mnporeci oXOpoHM IpaB Ha COPTHM POCJUH arpapHOl HOJIITUKHU Ta IPOJOBOJIBCTBA Y KpaiHwu,
VKpaiHCBKUH iHCTUTYT eKCIIepTusu copTiB poc- 110 € KommerenTHuM opranom, MikHapomgHUM
COI030M 3 OXOPOHU HOBUX copTiB pocsus (UPOV),
3asIBHUKAMM Ta cejiekIitionepamu. s 3abesme-

a’gtt"slf; /%’rlcei'(’jkgr /0000-0003-0494-2065 YeHHSA TAKOI B3aeMoAil BUHMKAE HEOOXigHiCThL B
Olelzs;zn dr Yak.o b?huk eJIeKTpPoHHOMY OOMiHi iH(popMarriero Ta B iHTer-
https://orcid.org/0000-0003-1666-7486 panil iHGOpMAUiHHUX CHCTeM, IO (QYHKIIOHY-
Kostiantyn Mazhuha IOTh B YCTAHOBAaX, OB’ A3aHUX 3 OXOPOHOIO IIPaB
http://orcid.org/0000-0002-1434-8687 Ha COPTHU POCJHH Ta arponpoOMKCJIOBHM KOMII-
Yevheniya Shkapenko aexcoM. Hapasi B arponipoMucioBOMy KOMILIEK-
http://orcid.org/0000-0002-8600-1543 ci 3HauyHy yBary OpuUIiJISIOTH CTBOPEHHIO e(dek-
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Lugposi mexHonoezii 8 aepoHomii ma bionoeii

TUBHUX iH(GOpMAaIifiHUX cucTeM, BIIPOBAMIKEH-
HIO HOBiTHIX KOMII’IOTePHUX TEXHOJIOTIH Ta IIPOo-
TpPaMHOTO 3a0e3IIeUeH s, AJI TigBUIITeHH eeK-
TUBHOCTI BHPOOHUIITBA, 0ATaTOIJIAHOBUX IIepe-
TBOPEHD Yy BiZITOBimTHOCTI 31 CBiTOBUMMY TE€HIEHITi-
amvu [1]. Indopmariiiai cucremu B cdepi oxopo-
HU IIpaB Ha COPTM POCJUH Ta KBajidikairiiitHoi
€KCIePTU3U COPTiB POCIMH MAIOTh CBOI 0COOJINI-
Bocti. IIi ocobamBOCTi persaMeHTOBaHI Ail0UUM
B YKpaiHi 3akoHOmaBcTBOM [2—5] Ta BuMOTramMu
UPOV.

VIECP sgmiiicHIOE mep:KaBHY HAayKOBO-TE€XHiu-
HY eKCIIEPTH3Y COPTiB POCJUH IJId BU3HAUEHHS
OpUAATHOCTI IX A0 MOIMTUPEeHHA B YKpailHi Ta
HaOYyTTA MpaB iHTEJNIeKTYaJIbHOI BJIACHOCTL, IIPO-
BOIUTHh KBasi(ikalliliny eKCIIepTu3y COpTiB
pOCJIMH, III0 € CKJIaJ0BOIO IIPOIleCY OXOPOHU
IpaB Ha COPTHU POCJUWH BiHOBIAHO IO UMHHUX
metonuk [6—7]. Indopmaritina cucrema YIECP
pospobiieHa mjs 3a0e3leueHHs aBTOMATHU3AIil
Ipollecy ompallfoBaHHA iH(opMaIllii, 1110 BUHU-
Kae mig yac kBaJgigikariifinol eKcnepTusu cop-
TiB pocauH Ta 30epe’KeHHSA BEJIHKOTO 00CATy
ITaHUX, IO CYIPOBOIKYeE Ieii mporec. Ommcy
iH(dopmMmaniiiHux cucteM y cdepi ciIbCcbKOT0 roc-
momapcTBa npucBadueHi poboru [8—11]. PyHKITiO-
HaJabHI ocobsmBocTi iH(popMaliiiHoi cucreMu
VIECP ra ii imrerpamis 3 IC KomnereHTHOTrO
oprany Ta iH(popmarmiiiHolo cmcremoro UPOV
PLUTO e nmpeagmeToM poariamgy Imiei cTaTTi.

OcraHHi KiJTbKa pPOKiB peasizaliia HOBUX
KOHIIENIi# 30epiraHHsa Ta aHaJIi3y BEJIUKUX 00-
cAriB gaHUX (30KpeMa, TUX, 10 HAKOIUUYIOTh-
cA B mpolleci kBagidikaiifiHol eKcriepTusm HO-
BUX COPTiB POCJMH) CBiJUUTL IPO TUHAMIUHUNI
PO3BUTOK iH(pOpMAaIiliHIX TEXHOJIOTiH, a came
IOSABY CHUCTEM, 3aCHOBAHMX Ha KOHIEMIIil CXO-
BUI Ta BiTpuH manmx [12—-18].

Mema docaidxenb — BUCBITJIEHHST 0COOJIMBOC-
Teir imdopmarniiinoi Baaemoxii KommereHTHOTO
oprany, ExcneprHoro 3akJjaany ta MikHapoaHO-
T'0 COI03Y 3 OXOPOHM HOBUX copTiB pocauma UPOV
B IIpoIIeci 3a0e3meueHHs OXOPOHHU IIPaB Ha COPTHU

pocauH. Peasizamisa iHgopMaIlliffHO-TeXHOJIOTIY-
HOTO ITigXOmy, IO MAa€ HAa3BYy BITPWHU TaHUX
(Data mart). Ileit migximg monsrae y ¢oopmyBaH-
Hi 111a0JI0HIB JOCTYIIYy 30BHIIIIHiX KOPHCTYBaUiB
o 1IC YVIECP, BusHauae mpaBuja OTPUMAaHHS
maHux 3i cxosBumia gaHux YIECP gias meBHux
rpyn xKopuctyBauiB (daxisiis KommoereHTHOTO
oprany, 3afgBHUKiB, ceJleKIlioHepiB To110). Pos-
KPUTTA oco0smBoCcTell iHdopMAallifiHOI TexHO-
Jorii HajaHHSA AOCTYIYy 3asgBHUKAM, BOJIOMLJIb-
IsIM, BJIACHHKAM Ta aBTOpaM COPTY M0 iH(Op-
marrii momo iXHiX copTiB B mporeci kBaJidika-
IifHOI eKCcIIepTu3U 3 3a0e3MeUYeHHIM BIUCOKOT0
PiBHA 3aXMCTy Bijl 30BHIMIHIX Ta BHYTPINIHIiX
3arpoa.

MeToau pocnipgKeHHA

Ilix gyac mocaim:KeHHS 3aCTOCOBAHO TEOPilo
moO0ymoBu iHGOPMAIIMHUX CHCTEM, TeOpPiio
00’€KTHO-OPi€HTOBAHOTO ITPOEKTYBAHHSA, TEOPiI0
Oesmexu im(opMaliiHux cucTeM. ¥ IIpoIlleci
MIPOEKTYBAaHHA CXOBUIIlA 3aCTOCOBAHO KOHIIEII-
niro Binbama X. Iamona, aganToBany A chepu
OXOPOHM IIPaB Ha COPTHU POCJINH, & TAKOYK TEOPiio
pendAliiiaux 0a3, CXOBUII Ta BiTPUH JTaHUX.

Pe3yn bTaTU JOCNiAKEHHA

Y mpoilieci 0XOpoHU TpaB Ha COPTU POCIUH
BimOyBaeThca indopmarliiina B3aeMoIisa cesek-
ImioHepiB, 3aABHUKIB, BJACHUKIB i BOJIOAL/IBITiB
MafHOBUX Ta HEMAaWHOBUX IIPaB Ha COPTHU POC-
auH 3 KommerenTHuM opranom Ta ExcriepTHUM
dakgagoM. g HAOyTTA MallHOBUX Ta HeMam-
HOBUX IIPaB 3aABHUKHU MOJAIOTH KOMILJIEKT IIa-
IepoOBUX AOKYMEHTIB 3asBKHU, 110 CKJIAAAETHC
3 3asBU, TeXHiYHOI aHKeTU, NOKA3HUKIB mIpu-
IaTHOCTi COPTY AJIA MOIMUPEHHA Ta KJOIOTAHb
mo KommerenTHOrO oprany, Ae BigOyBaeThbcA
peecTpallis mux JOKYMEHTIB 3 IIOMAJIBIIOIO IIe-
penaueio 1o ExcrepTHOro 3akaany. Bsaemomiio
Kommerentnoro oprany ta ExcmeprHoro 3a-
KJIaAy B HIpoOIleci OXOPOHU IIpaB Ha COPTHU POC-
JIMH ommcaHo B Tabamii 1.

Tabauys 1

Cy6’ekTy Ta yHKLIT B Npoueci eneKTpoHHOT B3aemopii KomneteHTHOro oprany Ta EKcnepTHoro 3aknagy

Cy6'ekT

®yHKUinA B npoueci enekTpoHHOT B3aemMoaii

NpaB Ha COPTU POCIUH;

KomneteHTHUIA

npaB Ha COPTU POCIUH;
opraH P P p !

Ta/ab0 npas Ha Hux;

Y3ropeHHs, GOpMyBaHHSA Ta BUKOHAHHA MiXHapOLHUX HAYKOBO-TEXHIYHMX NPOrpam i NPOEKTIB 3 OXOPOHH
DopMyBaHHA EPKABHOIO 3aMOBJIEHHS HA NPOBEJEHHA HAYKOBO-TEXHIYHOT eKcnepTu3n y cepi 0XopoHu
MpuitMaHHs i po3rap 3asBKU HAa COPT POCAMH Ta NPUIHATTA pilleHHs WOLO fepXKaBHOT peecTpaLii copTy

BeneHHs Peectpy 3asBoK, PeecTpy nateHTiB, PeecTpy copTiB pocnuH YKpaiHu.

Ekcnepthuit

3aKna . . . A
A ofiHopigHOCTI Ta cTabinbHOCTI;

®opMyBaHHA 0OrPYHTOBAHMX EKCNEPTHUX BUCHOBKIB 3@ pe3ynbraTaMi NPOBEEHHS KOMMEKCY AOCTIKEHb
3a 3aBKOI0 Ta NPUNHATTA PilleHHS WOMO0 fEePXABHOT peecTpaLii copTy i NpaB Ha HbOTO, WO BKIIOYAE:
— BU3HAYeHHsA HOBU3HM COPTY WAXOM NPOBEAEHHA EKCNEPTU3M Ha BiANOBIAHICTb KPUTEPisiM BigMiHHOCTI,

— BMU3HAYeHHs NPUAATHOCTI COPTY A1 NOWMpPEHHS B YKpaiHi WsxoM aHanisy rocnoaapcbKo-LUiHHUX O3HaK.
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HoxymenToobir mixk MiHarpomosiTuku Ta
YIECP 3xiticHI0€ThCS B €JIEKTPOHHUH CIIociO Ta
BimOyBa€eThCA 3 BUKOPUCTAHHAM CHUCTEMHU €JIEK-
TPOHHOI B3a€EMO/Iil OpraHiB BUKOHABUYOI BJaIu
(CEB OBB). Big KommnerentHoro go Excmepr-
HOT'O OpraHy IIepefaloThCA eJEeKTPOHHI KOIIii
saaBku. [lpuitaari 8 YIECP gokymeHTH peect-
PyIOThCA B CHUCTEMi eJJeKTPOHHOTO AOKYMEHTO-

. 3asAaBHUKU
CeigouTBO
‘ [
MoBigomneHHs
LWOAO Ail, NOBA3AHUX
3 EKCNEepTM30t0 COPTY
KomneTeHTHuM
r opraH

A. EKcnepTHUI BUCHOBOK
BOC-tecty

obiry ACKO/I. Haui indopmatiro 3i ckaHOBaHUX
KOIIi}f JOKYMeHTiB 3agBKU BHOCATHL B BJl aBTO-
maTus3oBaHOi iH(opwmartiinoi cucremu YIECP
(AIC «CopT»). 'padiune 3o06pakeHHA IpoIEeCy
B3aemoznii KommerenTHoro oprany, ExkcneprHo-
To 3aKJIaAy Ta 3adABHUKa B IIPOIECi OXOPOHU
IpaB Ha COPTHU POCJHH IOJAHO Ha iH(popMaIriii-
Hilt mogesi (puc. 1).

A. 3asBKa

3asBa

TexHiyHa aHKeTa
MoKa3HMKM NpUEATHOCTI
AN NOWMpPeHHs

B. KnonotaHHs

A. [lokymeHTH Wopo
MOCTa4aHHA HACIHHA
B. KnonotaHHs

A. Konis komnnekty
LAOKYMEHTIB

3asBKa
B. MpaBuna cknagaHHs
Ta NMOJaHHA 3asBKM

B. EkcnepTHUI BUCHOBOK
Nncn-recry
C. EKcnepTHUI BUCHOBOK

(Kabinet 3asBHUKA)

EkcnepTHuMiA 3aKknapn

C. Haka3su

N\
mw 7

3BiTU 32 pe3ynbTaTamu
NoNbOBUX LOCNIAKEHD

_/__

A. Hakasu
B. Mporpama nociBHux
Ta NabopatopHux

BOCiAXEHb

\ |

NyHKTM pocnipkeHHa (hinii ekcnepTHoro 3aknapy)

Puc. 1. IndopmauiitHa mopenb B3aemoaii KomneteHTHoro opraHy, EkcneprHoro 3aknapy 1a 3asBHUKA

Cxemy imrerpamii imdopmarmifinux cucrem
Excnepraoro sakjsamy, KoMmeTeHTHOro opraHy
1 MizxHapOIHOTO COI03Y 3 OXOPOHU HOBUX COPTiB
pociuH Bimo6paskeHO Ha PUCYHKY 2. ABTOMATHU-
3oBaHa iHdopmairifina cucrema «CopT», siKa Ha-
aexuts YIECP, ckiagaernses 3 onepatuBuoi BI,
10 MicTUTh JAaHi KBasi(ikallifiHol eKcIepTusu
COPTiB POCJIMH Ta 30BHIIITHI JaHi, AKi HAAXOAATH
3 IIporpaMHO-allapaTHOTO KoMIuiekcy Meteo-
Tpek. CxoBue manux AIC YIECP mobymoBane
Ha OCHOBI KJi€HT-CePBEPHOL apXiTeKTypy Ta Mae
npenmerHy opieHTarito. IIpenmersna opieHTarisa
CXOBHUIIA JAHUX 3YMOBJIEHA OCOOJIUBOCTAMU KBa-
JiikaIiiifiHol eKcIepTu3y, a caMe BU3HAYECHHAM
KpurepiiB BimmMinHOCTi, OmHOPiAHOCTI Ta CTAbiIDL-
HocTi (BOC-TecT) Ta BM3HAUEHHAM TIOCIOAApP-
CbKO-I[iIHHUX IIOKa3HUKiB IPUIATHOCTI COPTiB 110
momupenHsa Ha TepuTopii Ykpaiau (IICII).

Takum ymHOM, JaHi B CXOBUIIE HAAXOIATD 3
onepatuBHOi BJl AIC YIECP Ta 3 30BHimIHiX
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JI:KepeJ TaHUX 1 € JOCTYIIHUMU TiJIbKU Y PEXKU-
Mi uMTaHHA.

Ilepen zaBamraskenasm mo CII moaboBUX Ta Ja-
0OpaTOpHUX MOaHWX BimOyBalOTbCA JOTIiUHI Ta
apudmMeTHuHi omnepariii, AKi B Teopil indopmairiii-
HUX CHCTEM MalOTh Ha3BYy iHTerpailid Ta arpera-
mig mapmx. Arperamisa JaHUX BiOyBaeTbCcs 3a
COpPTaMM POCJIVH, HAIIPAMAMM iXHBOTO BUKOPHC-
TaHHs, OOTAaHIUYHNMU TAKCOHAMI, IIPHUPOIHO-KJIi-
MATUYHUMU 30HAMU, POKAMM HPOBEIEHHS eKC-
HepTusu TOIMo. PYHKITIOHAJILHUN CKJIAL MOIYJIiB
indopmarriiinoi cucremu «Copr» HaBeAeHO y Tabd-
Jui 2.

Iadopmariia cxoBuIia gaHUX BUKOPUCTOBY-
€ThCs IJIsI (POPMYBaHHSA €KCIIEPTHUX BUCHOBKIB
KBaJi(hikamiifiHOI eKCcIlepTu3W 3a JBOMAa THIIa-
MM €eKCIepTHus’: BU3HAUEHHA KPUTEpPilB Bij-
MiHHOCTiI, omHOpiZHOCTI Ta crabimbHOCTi (eKc-
neprusa Ha BOC) Ta BuU3HaAUEHHsA TOCIIOAAD-
CHbKO-I[iHHUX NOKa3HWKIiB HNPUIATHOCTI COPTiB
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Puc. 2. Cxema B3aemogii iHhopmaLiitHx cuctem B npoueci enekTpoHHoro o6miHy iHopmauieto,

10 NoB'A3aHa 3 OXOPOHOI0 NpaB HAa COPTU POCNIUH

Tabauys 2

Cknap 1a ¢yHKuii moaynie iHdopmauiitHoi cuctemun «Copt»

Ha3Ba mogyna

OyHKLiOHaNbHEe NpU3HAYEHHS

3aranbHocucTeMHa | BefeHHs fOBifHUMKIB 3aABHUKIB, aBTOPIB, KyNbTyp Ta 60TaHiYHMX TaKCOHIB (BMAIB, NiABMAIB Ta pi3HO-
AOBiAHMKOBA BUAiB), NOKa3HUKiB MOPONOriYHMX 03HAK COPTIB POC/MH, NOKAa3HMKIiB NPUAATHOCTI A0 BUKOPUCTaH-
iHdopMmallis Hsl COPTiB POCNUH, NOKa3HMKiB peecTpy, 6N0KiB, NyHKTIB AOCNIMKEHHS, €IeMEHTIB OMMCY COPTY TOLLO.

OdviuiitHe BUAAHHS

BBepjeHHA Ta peparyBaHHs 1Hd30pmau,n ANA ONPUTIIOACHHA B od31u114|-|omy BM,IJ,aHH1 OopmyBaHHs
3BiTiB 1,010 @aBTOPiB COPTiB, NIATPMMKM COPTiB, NPeACTaBHMKIB Ta BNACHUKIB COPTiB 1 Tabnuup Bio-
NIETeHS.

3anBKa

PeecTpauis 3aaBok gns HabyTTs MaiiHOBUX i HEMAaHOBMX NpPaB Ha COPT POC/IUH. BefeHHs Ta peaary-
BaHHA 3asBOK Nig yac dopmanbHOT Ta KBaNidikaLinHOT ekcnepTusm.

IcTopis copty

Pexxum nepernsgy nosHoi iHdhopmauii wopo ictopii ekcneptusu coptis pociuH. PopmyBaHHs Bigno-
BifHWX 3BiTiB. [IpyKYBaHHSA JOKYMEHTIB, W0 33aCBifYyi0Tb MAHOBI MpaBa Ha COPT POC/IMH.

MnaH gocnipxeHb

BeeneHHs Ta pepsaryBaHHs iHdopMallii WoAo nporpamu NpoBeAeHHs NOAbOBUX JOCTifAXEHb Bifno-
BifJHO A0 3a#BKMW Ta OMnath 3a AOCAIAKEHHS.

HaciHHenocTayaHHs

060K HaAXOMKEHHA HACIHHEBOTO MaTepiany Ans NyHKTIB LOCNiIAXeEHb, 0ro 36epiraHHs B LleHTpab-
HOMY CXOBWLLi LOBrOTPMBaNOro 36epiraHHs, BUKOHAHHA NPOLEAYP WOL0 OHOBEHHS odiliiiHoro
3paska.

BOC-tect

BeneHHs HopMaTUBHO-[0BIAHUKOBOT 6a3u (BOBIAHWKIB COpPTiB Ta BOTaHIYHUX TAKCOHIB), ONKUCY COPTY
BiAMOBiZAHO [0 3asBKM, CKNafaHHA pob6oyoi nporpamu BUNpobyBaHb, BHECEHH: iHdOPMALLT Wopo 34ii-
CHEHHS ONNaTh 3a AiNAHKOBUI KOHTPOJb Ta 1abOPATOPHMIA COPTOBUIA KOHTPONb COPTIB POCAUH, hopMY-
BaHHA 3BiTy 3a pe3ynbTaTaMu eKCnepTu3u, BBEEHHA Pe3ybTaTiB FPYHTOBOrO KOHTPOIO, OpMYBaAHHS
EKCNepTHOro BUCHOBKY KBanidikallinHOT eKcnepTu3n Ha BigMiHHICTb, 0fHOPIAHICTb Ta CTABINbHICT.

Monbosi
pocnipxennsa NCN

BHeceHHs pjaHMx NOKa3HMKIB NpuaaTHOCTI copTiB Ao nowupeHHA (Popma 1), Aki HAAXOAATb 3 NyHK-
TiB fOCNigXeHHs. BUKOHAHHSA po3paxyHKy cepefHboi ypoxaiHocTi. PopMyBaHHA eKCNEPTHUX BU-
CHOBKiB 1010 pe3ynbTaTtis ekcneptuau Ha MCII.

Onnara 360pis
33 eKcnepTusy

BepneHHs foBigHMKiB 360piB, BBEAEHHSA Ta peaaryBaHHs iHhopMaLlii Wof0 HALXOLKEHHS ONNATH Big-
noBiaHO [0 NoBigomMneHb. DopMyBaHHSA 3BiTiB N0 3aNMLIKAX, NEPepPaxyBaHHIO.
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10 IOIMMPEHHs Ha TepuTopii YKpainu (exciep-
tusa #ma IICII). EkcepTHi BUCHOBKHU 3 HPOIIO-
BUIIAMU NIOJ0 BKJIIOUEHHA copTiB 70 [lep:kaB-
HOTO PEECTPY COPTiB POCJIUH, MPUAATHUX IJId
HOoIIHPeHHs B YKpaiHi mogaroorbesa mo Minarpo-
mosiTuku. KoMImeTeHTHUII OpPraH KOPUCTYETH-
cd BiTpmHaMmu »aHUX, AKi OopraHi3oBaHi Ha
oigrpyuati cxosumia ganux YIECP. Birpuma
IaHUuX € TesSKUM «3Pi30M» CXOBUINA JaHUX, IO
BUOKPEMJIIOE MAacHWB By3bKOCHeIliaJi30BaHOI,
TeMaTUUHOl iH(opmalrii, opieHTOBaHUH IIij] 3aIIH-
T (axiBriB KoMmeTreHTHOro oprany, B SKOMY
MicTAThCA BimoMocTi 1mo/0 IlepskaBHOTO peecTpy
COPTiB POCJIWH, TMPUIATHUX OJIs IOIIMPEHHS B
Ykpaini, PeecTpy 3asgBok Ta PeecTpy mareHTiB.
Konmenmia BiTpuH JaHUX Mae HM3KY IIepeBar.
Tak, cmiBpobiTHuKu MiHicTepcTBa arpapHOi
HOJIiITMKA Ta HIPOIOBOJIECTBA YKpalHU Ta 3asB-
HUKHU TPAIIoTh JUINe 3 TUMU JaHUMU, Po0O-
Ta 3 AKUMHU BXOAUTH 0 IXHBOI KOMIETEHI[iI —
Peectpom 3asBok, Peectpom copriB Ta Peect-
pomMm maTeHTiB. PeecTp 3adBOK MiCTHUTH MOBHUM
Tepeik 3aABOK, HOJaHUX M HAOYTTA MaiHO-
BUX 1 HeMaWHOBUX IIpaB, PeecTp copTiB Mic-
TUTHh IIePEJIIK 3adABOK HA COPTHU POCJIUH, SAKi
HaOyJ M MallHOBe MPaBO iHTEJeKTyaJbHOI Bjac-
HOCTi Ha TOIIMPEHHSA COPTY POCJnH, a Peectp
NaTeHTIiB MiCTUTH Hepejlik 3asdBOK Ha COPTHU
pocauH, ki HaOyJaum MaiHOBe IPaBO iHTEJIEK-
TyaJIbHOI BJIAaCHOCTi Ha COPT POCJIVH.
BimomocTi mpo coprtu pocimH, IO HTPH3HA-
yeHi A posMileHHs Ha odiiifiHoMy BeO-
caliTi MiKHapOJAHOTO COI03Yy 3 OXOPOHM HOBUX
copTriB pocamH, 30epiraroTbca B 0asi maHmMx
YKpailHCBKOTO iHCTUTYTY €KCIEepTUu3U COPTiB
POCINH, AKa IIOCTIiMHO IIOIMOBHIOETHLCA AaKTYy-
arpHUMU gaHumMu. Bzaemogia 3 UPOV sBigoOy-
Ba€ThbCsA 3 BUKOPUCTAHHAM €JEKTPOHHOI IIO-
mitu. 3a sumoramu UPOV maHi MoKyTh mepea-
Batuch y popmari XML a6o Excel. Crpyrrypa
naanx XML ¢aiiny BusHavyaeTbCsa JOKYMEHTOM
UPOV «Information databases» (TWF/45/5).
Bubipka mamux aia nepegaui B B/l Mimuapon-
HOTO COIO3Y 3 OXOPOHU HOBUX COPTIB POCJIMH
Pluto spmificHO€TBCA 3aJI€KHO BijJ 3a3HAUEHUX
3asIBHUKOM BUAIB HpaB. SIKIO 3adABHUKOM 3a-
3HaYeHOo JUIle OAUH BUJ IPaB, a caMe MallHOBe
OIpaBoO iHTeJEeKTyaJIbHOI BJIACHOCTI Ha IIOMIM-
peHHs copry pocaun (proprietary intellectual
property right for dissemination), To opmy-
e€ThbecsAa onmH 3amnuc 3 nmosHauenuam NLI. dximo
3aABHUK 3a3HAUMB TAKOK BUJ IpaBa — MaMHO-
Bi ImpaBa iHTeJEeKTyaJIbHOI BJIACHOCTiI Ha COPT
pocsnH (proprietary intellectual property rights
for a plant variety), To dopmyerbcsa mpyruii
samuc y 6asi manmx, axkuii mosHauaetbesa PBR.
3anwucu, AKi MicTATL maHi 3aABOK, II[0 BIEpIIe
nepenaiorbeda 1o UPOV, mosnauaioTs xKomom 1,
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a 3amucu, AKi MicTATL OHOBJEHHS abo 3aju-
MIMJINCh 0e3 3MiH II03HAYAIOThL KOJIOM 2.

CxoBuIlle JaHUX TaKOK BUKOPUCTOBYETHCS
SAK Kepesio JaHUX AJIA IPOBeJeHHS iHTEeJeKTY-
anpHOro anaiisy ganux (OLAP) 3 Bukopucran-
HAM 0araTOBHUMipHOTO CTATHCTHUYHOTO aHAJIi3y
(mucnepcifinmii Ta KJacTepHuil aHamis). uc-
HepcifHM#A aHaji3 BHUKOPHUCTOBYETBHCS IIiJ dYac
po3B’sa3aHHA TPHOX THUIIB 3aBHaHb KBasidika-
mitinoi exkcoeprusu Ha IICII, a came: aHamis oxa-
HOpPigHOCTI amcmepcili pesyJabTaTiB OCJIiIKEH-
HA 3a IOTOYHUI PIiK y Meax IIPUPOSHOKJIiMA-
TUYHOI 30HHU, aHAJi3 OJHOPiZHOCTI muciepcii
pPes3yJabTaTiB JOCHiIKEeHHS 3a KiJbKa POKiB IIPo-
BeleHHsS KBaJidikarmiiinoi ekcrmeprusu Ha IICIT
B MeXKaxX KOKHOTO IYHKTY HOCJiMKeHHS s
BUSIBJIEHHSA BILIMBY BUIIAQJKOBOTO (PAaKTOPy Ta
aHaJIi3y COPTIiB POCIMH-KAaHANAATIB 3 ypaxXyBaH-
HSM YMOBHOTO CTAaHIAPTY IJIA IOKAa3HUKA yPO-
sKamHOCTi. K iHCTpyMeHTaJbHI mporpamHi 3a-
cobu BuKopuCcTOBYIOThCs SPSS-Statistic i R.

3agBHUKHN Ta ixHi mpeicTaBHUKU (aBTopH,
IpeacTaBHUKU, BOJIOMIJIBIIL ITATEHTIB Ta MiATPU-
MyBadi COpPTY POCJHMH) OTPUMYIOTH iH{dopma-
I[if0 3a JOIIOMOT'0OI0 ITPOTPAMHOT'O 3aCTOCYBaHHS
«Kabimer saaBHUKa». IIporpamMue MeHIO eJeK-
TPOHHOTO KabiHeTy 3afABHUKA CKJIAZAETHCA 3
TaKUX PO3IijiB: 3asABKAa, GOPMYyBaHHS IIOBiIOM-
JIeHHA OJIS OILJIaTH 3a Aii, 1o IIoB’sA3aHi 3 eKc-
IepTU30I0 COPTY, Mepeik miii, axi BigOyauch
II0A0 3aABKHU Ha COPT POCJnH, BrucHOBKU BOC
ta IICII. IaTepdeiic cepBicy BigmoBimae BuMO-
ram ros3abimirti (usability) [19, 20].

3BasKkaroum Ha Te, 1o cxoBuiia gaaux ¥ IECP
MicTATh KOH(DiZeHITiiHI maHi, 0co0IUBY yBary
OpUAiJIeHO 30BHiIIHIN i BHyTpimHill Oesmelri
irpopmarmniiiaoi cucremu. Ha cboromHi cTyniab
saxucry imdopmariiinoi cucremu YIECP Bifg-
IOBigae cyvyacHMM BHMOTraM IIOJO 3aXMUCTy iH-
dopmarmii B indopwmariiiniii cmcremi Bim He-
CAaHKI[IOHOBAHOTO BTPYUYaHHS, HABMUCHOTO Ta
HEHABMUCHOTO IIOIIKOMKEHHA i 3HUIMEHHA Ja-
HuX. [HTerpoBana cucreMa 3aXMCTy JaHUX CKJIA-
IaeThCcA 3 TEXHIYHMUX, MPOrPpaMHUX Ta TEXHO-
JoriuHmX ejeMeHTiIB. TexHiuHO cucTemMy pPO3-
TOPHYTO y Tribpmamiit xmapi ama sb6epiramus
im(popmarii, 1m0 CyTTEBO HiABUINUJIIO 3aXHUIIlE-
HicTh Bifm 30BHIiIIHiIX Kibepsarpos, aki craman
OiMBINI arpecUMBHUMM OcCTaHHiIM uacom. Kpim
TOTO, TAKUU TUII XMapu AO3BOJINB 3a0e3MeUnTH
OJHOYACHO BHCOKY [IOCTYIIHIiCTHL OAaHWX ¥ Ha-
OifiHicTs IXHBOTO 30epiramus, a TaKOK OIITHIMi-
3yBaTH BUKOPUCTAHHA OOYMCIIOBAJIBHUX IIO-
Ty:KHOCcTell. KibepsaxuceT cepsiciB i JaHux Bij-
OyBaeThCA 3aBASKN BUKOPUCTAHHIO €IMHOI TOY-
KU BXOAy B iH(opMaIiiiHy cucTeMy, IBO(aKTOp-
HOl ayreHTu(ikaiii, aBropmusalrii 30BHIMIHIX i
BHYTpPIilIHiX cepsicis [21, 22, 23].
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Puc. 3. l6puaHa xmapa YIECP

CroiBpobiTHUKHM ToOJOBHOTO odicy, dimik
VIECP Ta MinicTepcTBa arpapHoi MmOJiTHKHI
Ta IPOJOBOJIECTBA ¥ KPaiHM MAalOTh HOCTYII IO
pecypciB IpuBAaTHOI XMapu B MeXXaX CBOIX IIO-
BHOBa’sKe€Hb, BHU3HAUEHUX II0CAJlOBUMHU iH-
crpykuiamu (puc. 3). IIa xareropis Kopucry-
BayiB Mae IPONTU aBTOpPHU3aIlilo Ta aBTeHTURI-
kKariio y AD/LDAP, micia 4oro BOoHU OTPUMY-
IOTh JO3BiJI Ha AOCTYyI OO cepBiciB Ta iH(oOp-
mairii, mo s0epiraerhca y 6aszax maHUX Ta
daiinax [24, 25]. IIybamiuna xmapa Hamae moc-
TYIl 3aABHUKAM, ceJeKI[ioHepaM Ta BOJIOIiJb-
oM MaWHOBHMX IIpaB mo0 iHdopmarii, 1m0
moB’sA3aHa 3 IOJAHMMM 3asiBKaMU Ha COPTHU
pociauH. 3aXUCT Big Kibepsarpos Ha Mepexe-
BOMY piBHIi Ta piBHIi cepBiciB y myOsmiuHi# xMma-
pi 3abes3meuyeThCa IPOBAUIEPOM XMAPHUX II0-
cayr. HaykoBo-Ttexuiunuit Bigmia YIECP cuc-
TeMaTUYHO 3MiMCHIOE MOHITOPHMHTI aKTHBHOC-
Tell Ta aHaJi3 Kibepsarpos Ha miacTaBi maHUX
MepeskeBoro Tpadiky.

Takuit MOHITOPUHT BUKOHYIOTH 3a JOIIOMO-
roio BOyZOBAHOTO IIPOTPAMHOT0 3a0e3MeueHH s
MepesKeBOro OOJIafHAHHA — MapIIpyTU3aTO-
piB Ta KomytartopiB Layer3, a TakoK IIpo-
rpamuux anaiisatopiB NetFlow motokis me-
pexkesoro tpadiry — NetFlow Analizer rta
ElastiFlow. Ha piBHi omepamiiinux cucrem i
cepBiciB aHaJIi3 aKTUBHOCTEM BifOyBaeThCcs 3a
IOIIOMOTOI0 iHCTPYMeHTiB 360py HAaHUX, IIO-
myky Ta Bisyamisamii — Elasticsearch, Logs-
tash, Kibana.

IIle omauM 3 06OB’A3KOBUX €JIEMEHTIB 3a-
XWCTY JaHUX € TeXHOJOTiA pe3epBHOr0 KOIIi-
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IOBaHHSA Ta BiIHOBJEHHA AaHUX 3 Pe3epPBHUX
Komilt y pasi ixHbpoOro momko:xeHHd. IloBHe
Ta YaCTKOBe pe3epBHE KOMNiIOBaHHA BigOyBa-
e€ThbCcA 3a 3aTBeplAkeHuMHu rpadixkamu. IloBHe
pesepBHe KOIIilOBaHHA BimOyBaeThcs ABa pasu
Ha THKIEHb, MOTo 00’eKTaMu € oIepamiiixi
cucteMu 3 rinepsiszopom Hyper-V, BipryanbHi
MallluHU, (paljym MepeKeBOro CIILJIBHOIO IMC-
Ky. O6’eKTaMu IITOJAEHHOTO iHKpPEMeHTaJbHO-
ro pe3epBHOIO KOIIiIOBaHHS € MepesKeBui
cuinpHUN nuck, AD/LDAP, 6asu ganux, mio
npamooTh mig yopaeaimaa CYB]Il Oracle ta
MS SQL [26, 2T7].

BucHoBKuU

Pospobiaena imdopmamniina Mmomeab TO3BO-
JUTHL 3a0e3MeUnTH €eJeKTPOHHY B3aE€MOIii0
mi:k KommereHTHHMM opranom, ExcmeprHuUM
sakaagzoM Ta UPOV, a TakoX 3adgBHUKaMU,
AKI oTpuMyHOTH iH(popMAaIil IMOJ0 HPOXO-
IJKeHHA 1 cTaHy 3adBKHU Uepeld IIPOTrpaMHUMN
momatok «CepBic-odic — Kabinmer 3agaBHuKa».
Koumnenmnia BuxopucTaHHA BiTpMH JTaHUX
nnsa KowMmIleTeHTHOTO oOprady [A03BOJHJIA
onTuMisyBaTu obcAru indopwmarlii, 3 AKUMU
npamiooThk (paxiBmi mimicrepcrBa. @yHKITiIO-
HaJabHUH 3MicT iHpopMmatiiinoi cucremu Exc-
IIePTHOTO OPraHy IIOBHICTIO OXOILJIIOE CKJIAJ
Iift 3 xBaJgigikaimilinol eKcHepTH3W COPTiB
pociauu. Pospobiena imdopwmaliiina TexHO-
Jorissi 3abe3meueHHA KUTTEBOTO ITUKJIY iH-
dopMamiiHUX cHUCTEM Ta 3aXWUCTy AAaHUX 3a-
Oes3meuye 3aXMCT BiJ 30BHIMIHIX Ta BHYTPiIIlI-
HixX 3arpoas.
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Purpose. Coverage of the peculiarities of information in-
teraction between the Competent Authority, the Expert In-
stitution, and the International Union for the Protection of
New Varieties of Plants (UPQOV) in the process of ensuring the
protection of plant variety rights. Implementation of a new
technological approach called data extraction which adds a
new layer for categorization of queries to the data warehouse
of qualification examination of plant varieties and informa-
tion that accompanies this process. Also, disclosing the fea-
tures of information technology provides access to applicants,
owners, owners, and authors of varieties to information about
their varieties in the process of qualification examination
with a high level of protection against external and internal
threats. Methods. The methodology of conceptual modeling
of the subject area is applied, which includes the representa-
tion of the relational structure of databases, as well as the
technology of designing data warehouses on the basis of a
single conceptual model. The theory of the construction of
information systems, the theory of databases, the theory of
object-oriented design, the theory of security of information
systems are used. Results. The analysis of existing informa-
tion systems and technologies in agriculture is carried out.
As well as means of information protection. Sources of infor-
mation on the formation of the database and data repository
of the results of qualification examination of plant varieties
are considered. Particular attention is paid to the study of
information needs in the field of protection of plant variety
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rights. problems of information dissemination are discussed.
The information technology of interaction of the Competent
and Expert body in the field of protection of the rights to
plant varieties, and also providing of the information to the
international organization UPQV is defined. Features of the
organization of data warehouses for the preservation of re-
sults of DUS and VSU examinations are covered. The idea of
combining the concept of storage and data showcase in one
implementation is analyzed, which will allow using data stor-
age both for data mining and as a single source of integrated
data of all data showcases of the Competent Authority, Expert
Body for Plant Variety Rights and the Applicant’s Electronic
Cabinet. There is also a review of methods for protecting in-
formation from external and internal threats. Conclusions.
An information model has been developed that provides
electronic interaction between the Competent Authority, the
Expert Institution, and UPOV and the display of information
through the software application «Service Office - Applicant’s
Office». The peculiarities of the data showcase of the Com-
petent Authority are highlighted. The functional content of
the information system of the Expert Body is highlighted. The
information technology of ensuring the life cycle of informa-
tion systems and data protection from external and internal
threats has been developed.

Keywords: qualification examination of plant varieties;
single source of integrated data; data warehouse; data show-
cases; electronic office of the applicant; information security.
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Agrobiological evaluation of collection
of vegetable soybean varieties in the Forest-Steppe
of Ukraine
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Purpose. Agrobiological assessment of soybean varieties Glycine max var. Shirofumi on a complex of economically valu-
able traits for introduction in the conditions of the Forest-Steppe of Ukraine. Selection of promising breeding forms based
on morpho-biological and physiological-biochemical characteristics. Methods. Field, laboratory, statistical, computatio-
nal and analytical. The studies were carried out in the conditions of the educational and production department of Uman
National University of Horticulture during 2020-2021, using collection varieties of different ecological and geographical
origin (Ukraine, Belarus, Sweden, Japan and Russia). The cultivars were assessed according to the following parameters:
plant height, leaf area, net productivity of photosynthesis and indices of individual productivity (weight of beans per
plant, number of seeds in a bean, etc.), productivity of green beans and biologically mature seeds and, accordingly, quality
indicators of production (dry matter, sugar and protein content). The counts were carried out in the phase of the technical ripe-
ness of the beans. Results. The variability of the “plant height” trait of the studied varieties had an average variation — the
coefficient of variation was 22%. The results showed that the standard cultivar ‘Romatnyka’ and the collection cultivars
‘Karikachi” and ‘Astra’ belong to the semi-determinant type of growth (97-109 cm), cultivar ‘Fiskeby V', ‘L 380-2-13', ‘Fiskeby
V-E5’, ‘SibNIISOKh 6', ‘Sac’, “Vesta’ belong to the determinant type of growth. According to the number of seeds in the pod,
the studied varieties were clearly divided into two groups: with two-seeded beans (varieties ‘Karikachi’ ‘Astra’, 'L 380-2-13") and
three-seeded beans [varieties ‘Romatnyka’ (standard), ‘Fiskeby V', ‘Vesta’, ‘SibNIISOX 6', ‘Sac’, ‘Fiskeby V-E5']. The maximum
yield of edamame beans was produced by varieties ‘L 380-2-13" (17.3 t/ha), ‘Vesta’ (18.8 t/ha), ‘Sac’ (19.6 t/ha), ‘Fiskeby V"’
(21.4 t/ha), ‘Fiskeby V-E5" (22.4 t/ha). A significant differentiation of soybean varieties in the biochemical composition of
immature beans was revealed. The dry matter content was 22.70-31.70%. The share of protein in edamame green beans was
28.2-38.6%, in biologically mature seeds its share increased to 36.1-42.8%. Among soluble sugars, the highest concen-
tration was noted for sucrose — 7.70-9.38 mg/100 g in dry seeds, what in average amounted to 81.6-86.2% of all sugars.
The presented results provide a comprehensive assessment of breeding work on soybean varieties with a low content of
oligosaccharides. Conclusions. Evaluation of collection varieties of vegetable soybeans by the variability of morphologi-
cal traits and productivity made it possible to distinguish ‘Sac” variety by a complex of valuable traits for creation of new
varieties of vegetable soybeans adapted to the conditions of the Forest-Steppe of Ukraine.

Keywords: edamame; yield; protein; sugar content; seeds.

Introduction

The consumption of soybeans has increased
significantly in the world in recent years. De-
spite growing demand, most edamame (imma-
ture soybeans) are imported from Asian coun-
tries. Therefore, commercially viable varieties
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adapted to the conditions of Ukraine that meet
the needs of consumers become an important
component for the soybean processing segment
of industrial production.

Edamame vegetable soybean (Glycine max
var. Shirofumi) has been widely used for cen-
turies in East Asia and is a common food item
in Europe and North America. Due to its high
protein content (with isoflavones, vitamins C
and E, monounsaturated fatty acids), it is very
nutritious [1-4]. The unique combination of
these biochemical components allows vegetab-
le-type soybeans to be used in a variety of food
products, namely: soy milk products, tofu,
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sauces, sprouts (microgreens), fresh, frozen
and canned beans.

In the USA, edamame is known as «vegetab-
le soybean», but other common names are «ed-
ible soybean», «fresh green soybean», «garden
soybean», «green soybean», «green ripe soy-
bean», «vegetable green soybean», «immature
soy», «large-seed soy», «beans for beer», «vege-
table-type soybean» [56]. In North America,
vegetable soybeans have been researched for
more than 70 years. During 1929-1931 bree-
ders Dorsett and Morse amassed an extensive
collection of germplasm, which Morse used as
starting material to create 49 edamame varie-
ties [6].

In 1930-1940, an active stage began in the
study of soybeans of the «edamame» type due
to a lack of protein in the population’s diet [7].
The next burst of enthusiasm for soybean vege-
table research began with the rise in the growth
rate of organic agriculture in the 1970s. To
date, the third wave of intensive distribution
and popularization of vegetable soybeans is
noted.

Domestic production largely lags behind
consumer demand. This is due to the fact that
the greatest demand falls on residents of the
United States and Western Europe. Often, the
domestic consumer does not even know about
the existence of this product.

One of the main obstacles for the domestic
production of edamame is the general lack of
competitive varieties created for the natural
conditions of Ukraine. Varieties of other coun-
tries are poorly adapted, which leads to their
low productivity and profitability [8]. From an
agronomic point of view, it is important to
provide producers with varieties that are bet-
ter adapted to growing conditions, more tole-
rant to the effects of pests and phytopatho-
genic organisms, and will allow getting a high,
quality yield. The consumer prefers edamame
varieties that are not genetically modified,
produce relatively large beans with a minimum
incidence of one bean per pod [9].

High-quality edamame pods are bright green
with sparse hairs (from white to gray), well
shaped with a flawless surface, without dama-
ge or external defects, and contain two or more
beans [10]. Edamame is harvested when the
beans are still immature (between the repro-
ductive growth stages R6 and R7), when the
seeds have filled 80—-90% of the pod and retain
about 65% moisture [11]. In the phase of tech-
nological maturity, edamame at the R6 stage
has an intense green color, a low concentration
of oligosaccharides and antinutrients, as well
as a high content of sucrose and a large mass
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of immature seeds [12, 13]. Vegetable varieties
of soybeans differ from oilseeds in increased
content of monosaccharides (about a third
higher), sucrose (1.5 times more), and a re-
duced content of trisaccharides (almost 2
times). In the dry matter of vegetable soybean
seeds, the proportion of mono- and oligosac-
charides ranges from 14-24%, sometimes
reaching 35%, but in world collections there
are vegetable-type soybean samples in which
the proportion of C, H, O, is higher. Such
beans are more palatable and do not cause di-
gestive problems when consumed, which is why
they are also called «sweet soybeans» [14]. An
important element in the introduction of vege-
table soybeans with a high content of biologi-
cally active substances is the study of the pro-
ductivity of the starting material Glycine max
var. Shirofumi L.

Materials and research methods

Research on the technology of growing vege-
table soybean varieties in the conditions of the
Forest-Steppe of Ukraine was carried out in
2020-2021 on the experimental field of the De-
partment of Vegetable Growing at the Educa-
tional and Scientific Department of Uman Na-
tional University of Horticulture with coordi-
nates 48°46" North latitude 30°14" East longi-
tude of Greenwich of altitude 245 m above sea
level. The scheme of the experiment included
seven collection varieties of vegetable soybeans
(Table 1).

Table 1
The origin of the collection varieties of vegetable
soybeans
Number according to State Catalog
of Samples of Legume cultures Variety name Country
of the National Center for Plant of origin
Genetic Resources of Ukraine
‘Romatnyka’ St Ukraine
UD0200177 ‘Fiskeby V' Sweden
UD02200640 ‘Karikachi’ Japan
UD0201068 ‘Astra’ Russia
UD0201080 Vesta’ Russia
UD0201152 ‘SibNIISOKh 6" | Russia
UD0202500 ‘Sac’ Japan
UD0202625 ‘Fiskeby V-E5" | Belarus
UKR001:02894 ‘L 380-2-13’ Ukraine

A randomized field experiment was conduc-
ted. The experiment was performed in four
repetitions. The area of the experimental plot
was 10 m?2. Sowing of vegetable soybeans was
carried out according to the scheme 45 x 5 cm
(444 000 pcs./ha) on May 5-10.

Collection samples of vegetable soybeans
were provided by the National Center for Ge-
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netic Resources of the Plant Production Insti-
tute named after. V. Ya. Yuriev to study the
suitability of cultivation for vegetable purpo-
ses and determine the technological properties
of products. The presented collection samples
originate from different regions; therefore
they are characterized by significant diffe-
rences among themselves. According to the re-
commendations of the Institute of Vegetable
and Melon Growing of the NAAN of Ukraine,
the variety ‘Romantyka’ was taken as the stan-
dard, since it is being studied at the Institute
as a soybean variety for vegetable use.

The soil of the experimental plot is pod-
zolized hard loamy chernozem [15]. During the
study period, the weather conditions were fa-
vorable for the cultivation of vegetable soy-
beans. Weather conditions throughout 2020-
2021 differed in the main indicators; there-
fore, the variability of morphological charac-
teristics and the productivity of vegetable
soybean varieties were assessed objectively.

The technology for growing collection varie-
ties of vegetable soybeans was generally ac-
cepted for the Forest-Steppe.

During 2020-2021 the productivity and bio-
chemical composition of vegetable soybean, de-
pending on the variety, were studied in field
and laboratory experiments in the conditions
of the Right-Bank Forest-Steppe of Ukraine.

Biometric measurements (plant height, cm;
leaf area, thousand m?; number of shoots, pcs/
plant; number of seeds, pcs/bean; net primary
productivity of photosynthesis in the period
between phases of full pod — technical matu-
rity, g/day/m?) and indicators of individual
productivity (mass of beans, g/plant) were car-
ried out in four repetitions on 100 typical
plants in each.

The net primary productivity of photosyn-
thesis (NPPF) was determined by the phases of
plant development (full pod — technical ripe-
ness) by dividing the growth of phytomass for
a certain period of time by the average leaf
area according to the formula:

_2°+(B,—-B) Q)
Y (L,+L,)-T

The dry matter was determined by the dry-
ing method according to the State Standard
7804:2015 [16]. Sugars were extracted from
crushed (1 g) unripe beans with water and ana-
lyzed by high-performance liquid chromatog-
raphy (HPLC) using a Waters-2695 HPLC
chromatograph. Measurement of sugar content
was determined using a Waters 410 differen-
tial refractometer according to the Johansen
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and others method. [17]. Protein content — by
the Kjeldahl method, according to the State
Standard ISO 5983-2003 [18].

To analyze the variability of traits, we used
the index of the coefficient of variation, a rela-
tive value characterizing the dispersion (varia-
bility) of a trait. This indicator is the ratio of
the SD standard deviation to the arithmetic
mean, and is expressed as a percentage:

_SD
CV = 2

The coefficient of variation was used to com-
pare the variability of traits expressed in dif-
ferent units of measurement. The degree of
variation was measured on a ratio scale:

CV < 10% - weak variation;

CV 11-25% — average;

CV > 25% — significant [19] using computer
programs Excel and Statistica 10.

Statistical processing of the obtained results
was carried out with the calculation of the
arithmetic mean (x) of the standard deviation
(SD), calculated using Microsoft Excel 2016.
The obtained data were compared using analy-
sis of variance.

Research results

When evaluating the collection material,
breeders analyze, in addition to the general
vegetation period, the interphase period «ger-
mination-flowering», showing the rate of for-
mation of soybean vegetative organs. This in-
dicator mainly depends on genetic factors, to a
lesser extent — on agro-climatic conditions. The
duration of the growing season of soybeans is
controlled by the dominant allele of the E1 gene
[20]. For the Forest-Steppe zone of Ukraine, the
duration of the growing season should be about
55—-65 days; with a longer period, there is a
possibility that the variety will not have time
to produce a seed crop. When creating early
ripening vegetable varieties, it is important to
take into account that some varieties in the
process of ontogenesis have a longer period of
vegetative development, but in general, their
ripening time does not increase [21].

Studies revealed that the processes of growth
and development of vegetable soybeans during
the growing season differed significantly de-
pending on the plant variety. Seedlings of all
studied varieties appeared 9-11 days after so-
wing, while the onset of the budding phase in the
samples of ‘Astra’, ‘Vesta’ and ‘SibNIISOKh 6’
varieties occurred 24—-30 days later than others.

On the basis of the «vegetation period»
plants differed significantly. The technological
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maturity of beans came on 61-100 days from
seedlings emergence. This makes it possible to
create a conveyor scheme for the consumption
of green edamame beans by using varieties of
different ripeness groups.

According to the results of research, it was
established that ‘Romatnyka’ standard variety
and the ‘Karikachi’ and ‘Astra’ collection speci-
mens belong to the semi-determinant type of
growth. Plants of ‘Karikachi’ and ‘Astra’ vari-
eties in the phase of technological maturity
were larger. Compared to the standard, their
height differed by 11.3 and 12.4%. Collection
varieties ‘Fiskeby V’, ‘L 380-2-13’, ‘Fiskeby
V-E5’, ‘SibNIISOKh 6’, ‘Sac’, ‘Vesta’ belong to
the determinant type of growth, the height of
which was in the range of 62.0-78.0 cm, which
is 19.6-36.1% less than the standard.

It is known that 90-95% of the dry matter of
crop yields is created by photosynthesis in
leaves. Taking this into account, the yield of
agricultural crops largely depends on the dy-
namics of the increase in the area of plant leaves
and the intensity of their work during the gro-
wing season. The leaf surface area is a rather
variable value, which formation is significantly
influenced by varietal characteristics, condi-
tions of moisture supply, nutrition and other
technological methods of cultivation. According
to this indicator, samples of vegetable soybeans
were of medium variant — CV = 11%. The lar-
gest area of the assimilation surface was pro-
duced by plants of the varieties ‘Astra’, ‘Karikac-
hi’, ‘Fiskeby V’, ‘Sac’, ‘Fiskeby V-E5’, ‘Vesta’ —
30.6—39.0 thousand m?/ha, which is more than
the standard by 1.3-29.1% (Table 2).

Table 2
Productivity parameters of different varieties of vegetable soybeans (2020-2021)
Productivity parameters of vegetable soybeans in the phase of technological maturity of beans
. Leaf area Number Number Number NPPF full pod - technological
Sample Plantci:nmght, of crops, of shoots, of beans, of seeds, [l)'naturity, ’
thousand m?2 pcs./plant pcs./plant pcs./bean g/m?/day
‘Romatnyka’ St 97+5.2 30.2+0.64 2.0£0.11 31.0£1.9 2+0.10 2.52+0.07
‘Fiskeby V' 62+1.7 34.6+0.98 2.0+£0.08 31.8£0.7 2+0.07 2.65+0.14
‘Karikachi’ 108+3.3 33.0+1.13 2.0+0.06 34.0+0.5 240.07 2.41+0.04
Astra’ 109+2.9 30.6+1.60 2.5+0.07 38.0+2.1 3+0.07 2.43+0.07
‘Vesta’ 78+3.1 39.0+0.99 2.5+0.09 48.5+1.2 3+0.07 2.95+0.09
‘SibNIISOKh 6 70+£2.5 30.0+0.83 3.0+0.11 49.0+1.3 3+0.21 2.55+0.08
‘Sac’ 72+0.6 35.0+1.12 3.0+0.08 58.0+1.3 3+0.04 2.74+0.07
‘Fiskeby V-E5’ 67+3.6 37.5+1.32 3.5+0.17 71.0+5.1 3+0.13 2.83+0.10
‘L 380-2-13" 64+2.9 28.1+0.89 4.0+0.08 76.0+1.7 3+0.06 2.62+0.05
Xmed. 80.8 33.1 2.7 48.6 2.7 2.6
SD 17.7 3.5 0.7 15.8 0.5 0.2
CV, % 22 11 25 33 18 6

A smaller leaf area compared to the stan-
dard was produced by plants of ‘L 380-2-13’,
‘SibNIISOKh 6’ varieties — 28.1 and 30.0 thou-
sand m?/ha, which is less than the standard by
0.7 and 7.0%.

In terms of the number of shoots, the plants
of most samples varied significantly (CV = 25%).
The maximum number of shoots was formed by
plants of the ‘Fiskeby V-E5’ variety — 4 pcs./
plant, which is 60% more than the standard, or
1.5 pcs./plant. Varieties ‘Karikachi’, ‘Astra’,
‘Vesta’ were characterized by slightly higher
rates relative to the standard for this trait —
3.0—3.5 pcs./plant, which is 0.5—1.0 pcs/plant,
more than the standard or 20-40%. Plant varie-
ties ‘Fiskeby V’, ‘SibNIISOKh 6°, ‘L. 380-2-13’
formed two shoots, which is less than the stan-
dard by 0.5 pcs., that is, 50% of the plants
formed 2 and 3 shoots per plant.

The net primary productivity of photosyn-
thesis varied little in all variants of the ex-
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periment (CV = 6%). The maximum net pri-
mary productivity of photosynthesis was ob-
served in samples ‘Vesta’ — 2.95 g/m?/day and
‘Fiskeby V-E5’ — 2.83 g/m?/day, which is 17.1
and 12.83% more than the standard. The net
primary productivity of photosynthesis in
‘Fiskeby V’, ‘Sac’ samples was significantly
higher than ‘Romantyka’ variety — 2.65 and
2.74 g/m?/day, which is more by 5.2 and 8.7%.

In terms of the number of beans per plant,
samples ‘Sac’, ‘Fiskeby V-Eb5’, ‘Astra’ signifi-
cantly prevailed over ‘Romantyka’ variety —
58-76 pcs./plant, which is more by 19.6—56.7%.
A smaller number of beans in comparison with
the standard was formed by samples ‘Fiskeby V’,
‘SibNIISOKh 6°, ‘Karikachi’, ‘L 380-2-13" -
31-38 pcs./growth, which is 21.6-36.1 less %.
The variation of this feature was strong —
CV = 33%.

In terms of the number of seeds in one bean,
the varieties were medium variable, the coeffi-
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cient of variation was 18%, and they were clear-
ly divided into two groups: with two-seeded
beans (Karikachi’, ‘Astra’, ‘L 380-2-13’) and
three-seeded beans (‘Romantyka’ St, ‘Fiskeby V’,
‘Vesta’, ‘SibNIISOKh 6’°, ‘Sac’, ‘Fiskeby V-E5’).

The marketable yield for vegetable purposes
and the efficiency of cultivation in general de-
pend on the mass of beans. The variation of
this feature was significant, the coefficient of
variation was 29%. Varieties ‘L 380-2-13’,
‘Sac’, ‘Vesta’, ‘Fiskeby V’, ‘Fiskeby V-E5 were
characterized by a significantly greater mass
of beans. Thus, samples ‘Vesta’, ‘Fiskeby V’,
‘Fiskeby V-E5’ had beans weighing 163-176 g/
plant, which is 81.1-95.6% more than the
standard; samples ‘L 380-2-13°, ‘Sac’ — 138.6
and 156.6 g/plant (+54.0 and 74.0%). Only one
variety ‘Karikachi’ was characterized by a
lower mass of beans — 81 g/plant, which is
10% less than the standard.

The formation of a crop is a complex set of
numerous physiological and biochemical pro-
cesses of the vital activity of a plant organism,
the intensity of which is influenced by a large
number of factors. The yield value of agricul-
tural crops depends on soil and climatic condi-

tions, characteristics of the biology of a cul-
ture, technological methods and other factors.

Crop yield is an indicator on which the expe-
diency and efficiency of cultivation technology
depends. Most of the collection samples signifi-
cantly exceeded the standard variety ‘Romatny-
ka’, their yield fluctuated within 11.83-22.4 t/ha.
Varieties ‘L 380-2-13° (17.3 t/ha), ‘Vesta’
(18.8 t/ha), ‘Sac’ (19.6 t/ha), ‘Fiskeby V’
(21.4 t/ha), ‘Fiskeby V-E5’ (22.4 t/ha), were cha-
racterized by maximum yield, which was 6.2—
98.2% more than the standard. Edamame yield
variation was also strong with CV = 27%.

Consequently, the yield of vegetable soy-
beans largely depends on varietal characteris-
tics, which differ significantly from each other
for all indicators.

It is advisable to evaluate the productivity of
varieties not only by the yield of marketable
products, but also by the possibility of obtaining
high-quality seed. High seed yield above the
standard was obtained in samples ‘L 380-2-13’
(2.88 t/ha), ‘Sac’ (3.10 t/ha), ‘Vesta’ (3.10 t/ha),
‘Fiskeby V’ (3.63 t/ha), ‘Fiskeby V-E5’ (4.00 t/ha),
which exceeded the standard by 8.0-64.8%
(Table 3).

Table 3

Yield and quality parameters of vegetable soybean samples

Sample Weight of beans, g/plant | Bean yield, t/ha | Seed yield, t/ha | Dry matter, %
‘Romatnyka’ St 90.0+2.4 11.3+0.40 2.00+0.06 31.70+0.62
‘Fiskeby V' 171.0£6.2 21.4+0.41 2.11+0.18 23.00+1.58
‘Karikachi’ 81.0+1.5 10.5+0.36 2.20+0.06 32.00+1.92
Astra’ 90.0+2.8 12.7+0.55 2.3840.11 30.70+1.62
‘Vesta' 163.0+12.0 18.8+0.45 2.88+0.08 28.00+1.09
‘SibNIISOKh 6' 95.4x2.4 12.0£0.24 3.08+0.16 31.10£0.79
‘Sac’ 156.6+9.0 19.6+0.62 3.08+0.09 26.00+1.26
‘Fiskeby V-E5' 176.0+5.6 22.4x0.35 3.63£0.21 22.70+1.29
‘L 380-2-13' 138.6+4.4 17.3£0.82 4.00+0.04 28.60+1.26

Xmed. 129.1 16.2 2.80 28.20

SD 37.2 4.4 0.7 3.4

CV, % 29 27 23 12

Dry matter is the main indicator on which
the energy and bioenergy efficiency of the pro-
duction of any product depends, so the analysis
of this indicator was carried out in sufficient
detail. ‘Karikachi’ sample dominated the stan-
dard in terms of solids content, although not
significantly — 32.0%. The dry matter of varie-
ties ‘Vesta’, ‘L 380-2-13’, ‘Astra’, ‘SibNIISOKh 6’
was insignificantly less than the standard —
28.0-31.1%, which is less than the variety ‘Ro-
matnyka’ by 1.9-11.7%. Samples ‘Fiskeby
V-E5’, ‘Fiskeby V’, ‘Sac’ had a dry matter of
22.7-26.0%, which is 18.0—-28.4% less than the
standard.

The study of crude protein content in the
immature grain of vegetable soybean indicated
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a significantly lower content of it relative to
biologically mature grain. The protein concen-
tration of edamame beans was in the range of
28.2—-38.6%, which is less than the same indi-
cator in biologically mature grain — 36.1-
42.8% (Fig. 1).

A slightly higher protein content relative to
the standard was noted in one sample — ‘Kari-
kachi’ — 38.6% in the phase of technological
maturity and 42.8% in the phase of biological
maturity. Collection samples ‘Fiskeby V-E5’,
‘Fiskeby V’, ‘Vesta’, ‘Sac’, ‘SibNIISOKh 6’
‘L 380-2-13’°, ‘Astra’ accumulated less protein in
the grain relative to the standard by 5.5-25.8%
in the phase of technological maturity and 1.2—
15.1% in the phase of biological maturity.

331



Cenekyis ma HaciHHUYMBO

45.07
43.0
41.07

39.0+ 38.0

37.07 35.9
35.0 34.0 34.0

33.0 32.2

Protein content, %

31.0+
29.0

nN
(o]
n

29.0

27.0

25.0

38.6

42.8
42.0 425 °

40.8 414
401 2°

38.6

361 207

Astra’
JVesta’
‘Sac’

‘Fiskeby V'
‘Karikachi’

SibNIISOKh 6’
“Fiskeby V-E5’

‘Romatnyka’ St

Technological maturity

‘L 380-2-13"

‘Romatnyka’ St
‘Fiskeby V'
‘Karikachi’

,Astra’

JVesta’
‘SibNIISOKh 6’
‘Sac’

‘Fiskeby V-E5’
‘L 380-2-13"

Biological maturity

Fig. The content of crude protein at different stages of bean ripeness in edamame, depending on their variety
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The content of soluble sugars, including mono-
saccharides (fructose, glucose), disaccharides (su-
crose), and oligosaccharides (raffinose and stachy-
ose) in edamame seeds are shown in Table 4. In
plant samples of ‘Sac’ and ‘Arikachi’ varieties

0.05 t.m.

= 2.14; LCD =2,92)

0.05 b.m.
fructose concentration was the highest — 0.96—
1.12 mg/100 g, this is 26.3—47.4% more relative
to the standard. Samples ‘SibNIISOKh 6’°, ‘Fiske-
by V-E5’ had somewhat lower fructose content,
but exceeded the standard sample by 15.8-17.1%.

Table 4
Soluble sugar content in vegetable soybeans
Variety Sugar content, g/100 g dry matter (X + SD)
fructose glucose sucrose raffinose stachyose

‘Romatnyka’ St | 0.76+0.012 0.24+0.005 9.26+0.15 0.45+0.013 0.06+0.001
‘Fiskeby V' 0.82+0.019 0.21+0.006 9.14+0.35 0.39+0.010 0.08+0.003
‘Karikachi’ 0.96+0.007 0.15+0.005 8.24+0.22 0.27+0.008 0.11+0.005
‘Astra’ 0.98+0.026 0.15+0.007 7.70+0.04 0.21+0.012 0.11+0.003
‘Vesta’ 0.75+0.020 0.21+0.009 9.31+0.31 0.47+0.019 0.06+0.003
‘SibNIISOKh 6" | 0.88+0.022 0.18+0.009 8.64+0.18 0.36+0.012 0.09+0.004
‘Sac’ 1.12+0.046 0.13+0.004 6.82+0.22 0.16+0.004 0.13+0.003
‘Fiskeby V-E5’ 0.89+0.025 0.17+0.005 8.41+0.17 0.31+0.014 0.10+0.002
‘L 380-2-13’ 0.74+0.016 0.22+0.005 9.38+0.27 0.52+0.031 0.06+0.002

Xmed. 0.88 0.18 8.54 0.35 0.09

SD 0.12 0.04 0.81 0.11 0.02
CV, % 14 19 10 33 27

The concentration of glucose in all studied sam-
ples of vegetable soybeans varied markedly with-
in the range of 0.13-0.24 mg/100 g (CV = 19%)
and was below the standard by 8.3—-45.8%. In
terms of the concentration of sucrose and raf-
finose, the same tendency was observed — the
studied samples were characterized by the lo-
west concentration, with the exception of indi-
vidual samples (‘Vsesta’ and ‘L 380-2-13).
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However, the sucrose content varied little —
CV = 10%, and the raffinose content very
strongly (CV = 33%).

The samples significantly varied in the con-
tent of stachyose (CV = 27%); most of the stu-
died samples significantly exceeded the stan-
dard, with the exception of samples of ‘Vesta’
and ‘L 380-2-13’ varieties, where its content
was equal to the standard.
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The results of the study indicate a very
strong differentiation of varieties according to
all economic characteristics.

Conclusions

The results show that even with minor vari-
ations in genotype, vegetable soybean varie-
ties/samples are reasonably similar to grain-
type soybeans. Our results also support the
benefits of edamame as a low oligosaccharide
dietary product. A promising variety is
UD0202500 ‘Sac’ originating from Japan. It is
characterized by large seeds of bright green
color at the stage of technological and biologi-
cal maturity, increased yield of green beans —
19.6 t/ha, seeds — 3.08 t/ha; has fairly high
protein content — up to 35.9% in green beans
and up to 42.0% in mature seeds. The obtained
results provide useful information about seed
and nutritional quality of edamame for further
breeding practice and prove that the intro-
duced vegetable soybean varieties are suitable
for both vegetable production and high-quality
seeds.
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MeTa. ArpoGionoriyHe ouiHiOBaHHA copTiB coi Glycine
max var. Shirofumi 3a KOMNNEKCOM roCnoAapCbKo-LiHHMX
03HaK ansa iHTpoaykuii B ymosax Jlicocteny Ykpainu. [ob6ip
NepcnekTUBHUX CeNnekLinHux hopm 3a Mopto-6ionoriuHumm
Ta ¢isionoro-6ioximiyHumn xapaktepuctukamu. Metoau.
MonboBi, NabopaTopHi, CTaTUCTUYHI, PO3PaxyHKOBO-aHaNi-
TWYHi. [locnigXeHHs NpPOBOAWAM B YMOBax HaBYalbHO-BU-
pobHuyoro Bigainy YMaHCbKOro HauioHanbHOro yHiBepcu-
TeTy cafiBHWUTBA BNpogoBx 2020-2021 pp., BUKOpUCTO-
BYBaNW KOJEKLiiiHi cOpTM pi3HOro ekonoro-reorpagivyHoro
noxomxeHHs (YkpaiHa, binopycs, Wseuis, AnoHis i Pocis).

OuiHloBaHHA COPTIB NPOBOAMAM 3@ HACTYMHWUMW napame-
TpaMu: BUCOTA POCMH, NIUCTKOBA NJOLWA, YUCTA MPOAYKTUB-
HiCTb OTOCMHTE3Y Ta NOKA3HMKM iHAMBiAYaNbHOT NPOAYKTUB-
HocTi (Maca 606iB 3 0fHiET pocAnHY, KiNbKiCTb HACTHWH y 6061
Ta iH.), BpOXaiiHicTb 3eneHux 606iB Ta GionoriyHo 3pinoro
HaciHHA i BifNOBigHO AKiCHI NOKa3HMKKM npopyKuii (cyxa pe-
YOBMHa, BMiCT LyKpiB i npoTeiHy). 06niku npoBoannu y dasi
TexHiuHoi cTurnocti 606is. Pesynbratu. MiHAMBiICTb O3HAKK
«BUCOTA POCANHUY [OCTIfKYBAHUX COPTIB MaNa CEpPeLHI0 Ba-
piauito — koediLieHT BapitoBaHHsA cknagas 22%. Pe3ynbratn
BKa3any, Wo copT-ctaHaapT ‘PomaHTuKa’ Ta KonekuiitHi copTu
‘Karikachi” Ta ‘Actpa’ BigHOCATbCA [O HaniBAETEPMiHAHTHO-
ro Tuny pocty (97-109 cm), coptu ‘Fiskeby V', “J1 380-2-13,
‘Fiskeby V-E5’, ‘Cu6HUNCOX 6', ‘Sac’, ‘BecTa’ Hanexarb 4o fe-
TePMiHAHTHOrO TUMY POCTY. 3a KiNbKiCTIO HACIHUH Yy CTPYYKY
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LOCNifXXyBaHi COPTU YiTKO PO3Ainunucs Ha ABi rpynu: 3 ABo-
HaciHHuMK 606ammn (coptu ‘Karikachi’, ‘Actpa’, ‘J1 380-2-13")
Ta TpUHaciHHUMKU 6o6amu (coptn ‘PomanTuka’ (St), ‘Fiskeby V',
‘Becta’, ‘Cu6HNNCOX 6, ‘Sac’, ‘Fiskeby V-E5). Makcumanb-
Hy BpOXaiHicTb 606iB egamame opMyBanu PoCinHU COPTY
‘J1 380-2-13" (17,3 1/ra), ‘Becta’ (18,8 1/ra), ‘Sac’ (19,6 7/ra),
‘Fiskeby V' (21,4 1/ra), ‘Fiskeby V-E5" (22,4 1/ra). BussneHo
iCTOTHY AndepeHLialito copTiB COT 0BOYEBOT 3a NOKa3HMKa-
MK GioximiyHoro cknagy Hepo3spinux 606is. Cyxuit 3anMwok
cTaHoBuMB 22,70-31,70%. YacTka npoTeiHy y 3eneHux 606ax
efamame crtaHosuna 28,2-38,6%, y 6ionoriyHo 3pinomy Ha-
CiHHi 10ro yacTka 3pocTana fo 36,1-42,8%. Cepep po34MHHUX
LYKpiB HalGinblly KOHUEHTpaLil Bif3HayeHo pis caxapo-
31 — 7,70-9,38 Mr/100 r cyxoro HaciHHS, U0 B CEpeAHbOoMY
cknapano 81,6—86,2% ycix uykpis. HaBepeHi pesynsratu 3a-
6e3neyyioTb KOMNNEKCHY OLiHKY ANA ceNekuiinHoT poboTu Hag
copTamu cOi OBOYEBOT 3 HU3bKMM BMiCTOM oOnirocaxapuais.
BucHoBKu. OUiHIOBAHHA KONEKUiHUX COPTIB COi OBOYEBOTO
HanpsMy BUKOPUCTAHHA 3a BapiabenbHicTio MOphonoriyHmx
03HaK Ta NPOAYKTUBHICTIO JO3BONMNO BUAINUTK Cepef, iHTpo-
LYKOBAHWX KONEKLiAHMX COPTiB 3@ KOMMIEKCOM LiiHHUX O3HaK
LNA BUKOPUCTaHHA y cenekuiiiHomy npoueci copt ‘Sac’ ans
CTBOPEHHS HOBUX COPTiB COT OBOYEBOrO HanpsMy, afganToBa-
Hux go ymoB Jlicocteny YkpaiHu.

Knroyosi cnosa: edamame; ypoxaliHicms, npomeid; smicm
UYKPiB; HACIHHS.
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PiBeHb NposBy Ta BapiabenbHiCcTb KinbKOCTi 3epeH
V KOJI0Ci AYMEHI0 ApOro

B. M. TyaseHko'*, T. M. Moniwyk!?, A. A. JluceHko?,
1. B. Xyponiit?, A. 1. babenko?, C. M. MaHppoBcbKa*

!MupoHiscbkuli iHcmumym nweruyi imeri B. M. Pemecna HAAH Yxpainu, syn. LlesmpansHa, 68, c. LjenmpansHe, 06yxigcbKul
p-H, Kuiscbka 0611., 08853, Ykpaina, *e-mail: barley22 @ukr.net

2YkpaiHcbKul THCmumym ekcnepmu3u copmis pocauH, sy. leHepana Pooumuyesa,15, m. Kuis, 03041, YkpaiHa

SHauioHnansHull yHiBepcumem 6iopecypcis i npupodokopucmysaxHs Ykpainu, syn. lepois 06oporu, 12, m. Kuis, 03041, Yxpaita
“THcmumym 6ioeHepeemuyHuUX Kyabmyp i yykposux 6ypsaxis HAAH Ykpainu, syn. Kniniyua, 25, M. Kuis, 03080, Ykpaita

MeTa. BuaBuTM 0cO6MMBOCTI piBHA NposBY i BapiabenbHicTb KiNbKOCTI 3epeH y KONOCi AUMeHI0 Aporo Ta BUAINUTU HOBI
reHeTUYHi J)Kepena 3a NOESHAHHAM NiABULWEHOrO Ta cTabiNbHOro piBHA NPOABY 03HAKW ANs CenekLii B yMOBaX LLeHTPanbHOi
yactuHm Jlicocteny YkpaiHu. Metopm. JocnigxeHHs npoeefeHo y 2018-2020 pp. B ymoBax MWPOHiIBCbKOrO iHCTUTYTY
nweHuyi imeHi B. M. Pemecna HAAH. [locnigunu 96 KonekuiiHMx 3pa3kiB pisHuUX NigBUAIB Ta rpyn pi3HOBMAHOCTEN AYMEHI0
APOro NOXOAXeHHAM 3 15 KpaiH cBiTy. 3acTOCOBYBaNW HU3KY CTAaTUCTUYHUX NapaMeTpis Ta rpadiyHux mogeneit. Pesynbraru.
[ncnepciithum ananizom AMMI mopeni BusBNeHO [OCTOBIPHO BUCOKI YaCTKM BHECKY Y 3arasbHiit GeHoTUnoBii Bapiallii ycix
ii cknapoBux: ymoB poky (33,8-40,2%), reHotuny (35,2-48,9%) i B3aemogii reHoTun—cepeposuwe (17,3-29,3%). 3a no-
KasHuKamn romeoctatnyHocti (Hom.) i cenekuiiHoi uinHocti (Sc.) Ta Bisyanizauiamu GGE biplot gudepenyinosaHo 3pasku
BiANOBigHO A0 PiBHA NposBY i BapiabenbHOCTi 03HAKM Ta BUOKPEMIEHO HOBi reHeTUYHi mxepena ana cenekuii. KoediuieHt
theHOTUNOBOT BapiaLii BapiloBaB Bif HU3bKOTO y ABOPALHMX nniByacTux 3paskis (PCV =9,60%) L0 HabAMKEHOTO O BUCOKOTO
y rono3sepHux (PCV = 18,9%). Bucoke 3HayeHHs KoedilieHTy reHoTUNoBOT BapiaLii BuaBneHo y ronosepHux (GCV = 10,95%)
Ta wectupagHux 3paskis (GCV = 13,28%). KoediLieHT ycnaaKoByBaHOCTI 03HakyM MaB 3Ha4yeHHs Big Bucokoro (H?=79,4%)
y ABOPSAHMX 3pa3kiB fo HabnauxkeHoro go HuU3bkoro (H2= 33,7%) y wectupsaHux. OuikyBaHe reHeTUYHe NONiNwWeHHs cTa-
HOBWNIO Bif cepenHboro y GaratopsaHux 3paskiB (GAM = 13,10%) fo Bucokoro y ronosepHux (GAM = 23,51%). BucHoBkwm.
BupineHo KonekuinHi 3pasku sKi NoeaHyOTb NifBULEHY 03ePHEHicTb Ta i1 BiHOCHY cTabinbHicTb: ABOpAAHI nniByacTi —
‘Tisep’ (UKR), Almonte’ (CAN), ‘Despina’ (DEU), ‘Ceimbar’ (KAZ), ‘Cmapara’ (UKR), ‘Hosatop’ (UKR); nBopsagHi ronosepHi — ‘CDC
Candle’ (CAN) i ‘Millhouse” (CAN), 6aratopsagHi nnisyacti — ‘AC Westech” (CAN) i ‘AC Alma’ (CAN). NMepcnekTnBoio NoAanbLInx
LOCNiMKEHb € 3ay4eHHs BUAiNEHUX 3pa3KiB AN CTBOPEHHS HOBOMO BMXifHOTO Matepiajny Ta BCTaHOBEHHs 0COBAMUBOCTEl
yCNaAKyBaHHA KiNbKOCTi 3epeH y KOJI0Ci, @ TAKOX BUABNEHHA B3AaEMO3B'A3KIB Lii€T 03HaKM 3 THWNUMU CTPYKTYPHUMU efleMeH-
TaMu BpPOXaMHOCTI.

Knrouosi cnosa: Hordeum vulgare L.; 2eHomunosa sapiayis; ¢heHomunosa sapiayis; ycnaoKoBy8aHiCmMb; 20Meocmamuy-
Hicmb,; cenekyitina yiHHicms; AMMI; GGE biplot.

HA pPO3UINPIOIOTH BiloMi Ta BifKpUBaIwOTh HOBI

Bctyn

Aumins (Hordeum vulgare L.) — oguH 3 Haii-
MepIInX OKYJIbTYPEHUX JJIOAUHOI BUAIB poC-
JWH, AKUH 1 70 IbOT0 Yacy 3aJIUINAEThCA KJIIO-
YOBUM Y CBiTOBOMY 3eMJIepPOOCTBi AJA BUPOO-
HUIITBA IIPOAYKIII AKa BUKOPHUCTOBYETHCA Y
pisHOMaHITHUX rajsy3sax mpomwuciaoBocTi [1-5].
CyuacHi MOJIEeKyIAPHO-TeHEeTHYHI JOCITigKeH-
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MOKJHUBOCTI IOJO0 BUKOPHUCTAHHA AUYMEHIO
IJIsSI 3aJI0BOJICHHS Pi3HOMAaHITHUX IIOTPE0 JII0-
crBa [6—8].

Ha croroani 3a paxyHOK ceJIeKIIil TOCATHYTO
3HAYHOTO I'eHeTUYHOT0 3PYIIIeHHA B HAIPAMKY
HiIBUITIEHHS IIOTEHI[iaJy IPOAYKTHBHOCTI Ta
AKicHUX NOKasHUKiB 3epHa gumeHo [9-11]. ¥
CBOIO 4Yepry, 3arajbHOBMBHAHOIO aKCiOMOIO €
dakxT Toro, 1mo epeKkTUBHA ceJeKIliliHa poboTa
MOJKJIMBA JIUIIIEe 32 HAsABHOCTI y POSMOPAIKEH-
Hi ceJleKIlioHepa OOCTATHHOI KiJBKOCTi IIHPO-
KOro TeHeTHYHOT'0 Pi3HOMAaHiTHOTO BUXiJHOTO
marepiany. OJHUM 3 KJIOUOBUX ACIEKTiB IHO-
ro 0e3yMOBHO € KOJIEKIIii ciibchKorocmomap-
CBbKUX KYJBTYD, 30CEPEIKeHi Y TeHeTUUHUX
b6amkax pisHux kpaim [12]. Tomy samyuenns,
OI[iHIOBAHHSA Ta BUKOPUCTAHHSA HOBUX KOJIEK-
MiAHWX 3Pas3KiB CTAHOBUTH IIOCTIMHY aKTyaJib-
HICTBH B CeJIeKIIil IS CTBOPEHHS COPTiB 3 BUCO-
KUM HOTeHIliaJoM HPOAYKTUBHOCTI Ta iHIIIUMU
MiHHUMHU rocHojapcbKuMu o3Haxkamu [13—15].
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Cenekyis ma HaciHHUYMBO

YposkaiiHiCTh — OJMH 3 OCHOBHUX HOKa3HU-
KiB IPUJATHOCTI COPTY AJIA KOMEPIiiHOrO BU-
kopucranuda. lle ckiagHa moJireHHa O3HaKa
AKa (QopMyeThCcA 3a PaXyHOK O3HAK HMIKUOIO
piBHA — CTPYKTypHHX ejgementiB [16-—18].
Tomy, nmna HmijlecOpsIMOBAHOTO IIiABUINEHHS
BpOKaMHOCTI HeoOXimHO MaTu iHdopMmaIlliio me
JUIIe IIPO BeJUYMHY Pes3yJbTYIOUOl O3HaKWH,
ajie 1 0coOJMBOCTI BeJIWMUMHU, BapiabebHOCTL
Ta B3a€EMO3B’ABKiB 1i OKpeMux cKJamoBux [19—
21]. Y copomreHoMy BUIVIAAI BpPOMKaNHICTD
MOXKHA OXapaKTepU3yBaTH K NJOOYTOK IPOAYK-
TUBHOCTI iHAWBiAyaJbHOI POCJUHU Ta IX KiJb-
KOCTi Ha OAMHMUITIO Mol mociBy. IIpogyKTuB-
HICTb POCJUHU AYMEHIO BUSHAYAEThCA KiJIbKic-
TIO IPOAYKTUBHUX CTeOEJ, KiJIbKiCTIO 3epeH y
KoJioci Ta IX KpYIHiCTIO, BUPaKeHOoI0 uepes I1o-
rasHuk macu 1000 zepen [22—-29]. Takum uwn-
HOM OJIHi€IO 31 CKJIQJOBUX CTPYKTYPU IIPOIYK-
TUBHOCTI POCJIMHU € K1JIbKiCTb 3epeH y KOJOCi.

Pig Hordeum L. mae cyTTeBi BigMiHHOCTI Bifg
immux npexacraBHUKiB Tpubu Triticeae B apxi-
TeKTOHIIi KoJjioca. BoHmM mosadArawoTbs y OIHO-
KBiTKOBOCTi KoJiockiB. To6TO B omHOMY KOJIO-
CKY, AK IIPaBUJO, QOPMYETHCS JIUIIIEe OJHA 3eP-
HiBKa. ¥ TOH ’Ke 4yac, 3aJie’KHO Bijx (epTuiib-
HOCTi KOJIOCKIiB Ha OJHOMY BUCTYIIi CTPMYKHSA
PO3PiBHAIOTH ABOPAAHUM Ta IIeCTUPALHUAN ITif-
Buau gumenio [30—32]. Pisui npomixHi (iHTED-
MenaianbHi) Ta MyTaHTHiI (XuMepHi) dopmu He
MMOIITUPEHi Y BUPOOHUIITBI, a CIAYTryIOTh 3/1e0i1b-
IIIOT0 JININle [JIA TeHeTUUYHUX JOCIiIKeHb.
Bcramosieno, 1o myrairii moB’a3aHi 3i 3MiHOIO
K1JIbKOCTI (hepTUIBHUX PAJLIB Y KOJIOCI BILJIMBA-
I0Th 1 Ha innIi osduaxku pociauuu [33]. Buasie-
HO, III0 B3a€EMOJidA MiK reHamMu, Aki moB’sasaHi
3 KiJbKiCTIO pANIB y KOJOCI SAUYMEHIO MOKe
0yTu BUKOpPUCTaHA AK HOBHUH IIJIAX ITiABUIINEH-
Hs IPOAYKTUBHOCTI KoJioca ssuMmeHio [34].

YporkaiiHicTh, il eJleMEeHTH CTPYKTypPU, i B
TOMY YHCJI KIJIBKICTH 3epeH y KOJIOCi, € KiJb-
KicHUMU O3HaKaMHu, PiBeHb IIPOABY AKUX 3HAUY-
HOIO MipOI0 3a/Ie)KUTH BiJ BILIMBY Pi3HOMAaHIT-
HUX UWHHUKIB HaBKOJUIIHLBOTO CEPeIOBUIIA
(3abesmeueHHA MOKUBHUMEU PEUYOBUHAMM, 3BO-
JIOKEHHS, COHAYHOI imcousnii, Tormro) [35—40].
MDeHOTUNIOBa EKCIpecis AaHWMX O3HaK, OKpiM
TeHeTUYHOI CKJIAJOBOI, 3HAYHOIO MipOIO0 pery-
JIIOETHCA I[1JIOI0 HU3KOI0 TOPMOHIB Ta (pepMeHTiB
[41-44]. ¥V Toii Ke yac, IJis BUKOPUCTAHHSA B
ceJIeKI[il HeoOXiJHO MaTH MaKCHUMAaJIbHO MOMK-
JUBY iH(popMAaIlifo IIIOJ0 T€HEeTUYHO AeTepPMiHO-
BaHOI YacTKU B 3arajbHiil ()eHOTUIIOBIA MiHJIM-
BOCTi O3HaK IIOB’A3aHUX 3 IMPOAYKTHUBHICTIO. Y
3B’ABKY 3 IIIM Yy PisHUX KpaiHaxX CBiTY IOCTifiHO
MIPOBOOATHCA MOCIAMKEHHS IIOA0 OIIHIOBaHHS
piBHA mpoABY Ta crabimbHOCTI, (PeHOTHUIIOBOI i
TeHOTUIIOBOI Bapiamii Ta ycmagkoBYBaHOCTI
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KinpKicHUX o3HaAK sumeHIO [45—58]. Orpumani
JIaHi CyTTEBO Pi3HATHCS, 110 OUEBUIHO II0B’ A3aHO
i3 mocJiimKeHHAM Pi3HOTO IeHEeTHYHOI'0 MaTepi-
ajJy Ta KOHTPACTHUMU €KOJOTIYHUMHU yMOBaMU
IPOBEIEHHS JIOCJIiIKeHb, I110 BJIaCHEe i BUBHAUAE
aKTyaJbHICTh HPOBEAEHHS TAKMUX MTOCJiIKeHb
OesIocepeIHbO YMOBaX CeJIEKIIiiiHOI poboTH.

Mema docnidxnenv — BUABIEHHS 0COOJIUBOC-
Tell 3a piBHeM HPOSBY i BapiabelbHiCTIO KiJb-
KOCTi 3epeH y KOJIOCi AYMEHIO SpPOoro Ta BUIIi-
JIeHHSI HOBUX T'e€HETUUYHUX JAKepesI 3a MOeTHaAH-
HAM OiIBHUINEHOTO Ta CTA0iILHOTO PiBHA IPO-
SIBY O3HAKM JJISA CTBOPEHHS HOBOTO BUXiTHOTO
MaTepiasy B yMOBax II€HTPaJbHOI YaCTUHU
Jlicocreny YKpainm.

Matepianu Ta MeToAMKa ROCHIAKEHD

HocmifgyxeHHsa TpoBeieHO B yMoBax MUPOHiB-
cbKoro iHctutyty nmieHuili imexni B. M. Pemec-
aa HAAH (MIII) y 2018-2020 pp. 'eorpadiuni
KoopauHaTh: Imupora — 49°64°, mosrora —
31°08’, Bucora Haz piBHeM Mopsa — 153 M. I'pyHT
— YOPHOBEM I'NIMO0KUIi, MaJIOTYyMyCHUI, CJIa0KO-
BUJIyroBaHuii. I'JimbuHA I'yMyCcOBOTO TOPU30HTY
criaagae 38—-40 cm. Bwmicr rymycy 3,7-3,9%,
JYsKHOTiZpOJisoBaHOTO a3oTy — 55—64 Mmr, doc-
dopy — 205—-238 mr, oOMiHHOTO Kajito — 82—
110 mr =va 1 r rpyury, pH coarose — 5,1-6,6.
IIuToma Bara TBepAoi a3y I'PyHTY 3HAXOIUTh-
ca B mMexkax 2,62-2,71 r/cm®. O6’emua maca
I'PYHTY 3a npodinem me mepesuirye 1,29 r/cm3,
opuoro mapy — 1,27 cm3. I'panymoMeTpuuHmIia
CKJIAJ I'PYHTY CIpUAE Horo 06pobiTKY, BOIOIPO-
HUKHOCTi, COPUATINBUM JAJIS BUPOIITYBaHHS TU-
MEHIO ITOBITPAHOMY Ta TEIJIOBOMY PEKHMAM.

Marepiamom ana mociaimkeHHs Oynu 96 Ko-
JeKIINHNX 3pasKiB AUMEHI0 APOr0 IOXOIKEeH-
HaM 3 15 kpain (puc. 1). 3pa3dKku oTpmMaHO 3
HamionanbHOro IEeHTPY T€HETUYHUX PEeCcypciB
pociuH Ykpainu y pamrkax IIporpamMmm HaykKo-
BuX mocJaimxenb HamionanbHol akagemii arpap-
HUX Hayk «I'eHooHI pocamH», BiAIIOBiZHO 0
3aBaaub apyroro piBas MIII (momepa mep:xas-
Hoi peecTpa1rii 01160004013 1a 0119U100208).

3pasku HaJeXaTh M0 ABOX IIiABUTIB: IIECTU-
panaoro (pisHoBumHocTi var. pallidum i var.
rikotense) i gBopsmmoro. BOpAmHUN TiABUA
npeicTaBJIeHUY ABOMa IpylaMu PisHOBUAHOC-
Teli — miaiBuactTumu (var. nutans, var. deficiens,
var. inerme, var. medicum, var. submedicum)
Taroso3epauMu (var. nudum, var. nigrinudum).
151 BuABIEeHHSA 0COOJIMBOCTEN IIPOABY Ta Bapia-
0eJILHOCTI O3HAKM y 3pas3KiB pisHUX migBHIiB i
TPYII PiBHOBUAHOCTEM, a TAKOXK JBOPAIHUX ILJIiB-
YacTUX 3pasKiB piBHOr0 MOXOMKeHHA ix OyJo
YMOBHO POS3IIOJIiJIEHO Ha IicTh rpyn. IliaiBuacti
IBOPAIHI 3pasKy IOAIJINJIN HA YOTUPU IPYIU:
I — 3pasku noxoiKeHHAM 3 YKpaimm, II —
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AUS, 2 (2%)

USA, 1 (1%)

UKR, 21 (21%)

SRB, 1 (1%)

RUS, 23 (23%)

POL, 4 (4%)

AUT, 1 (1%)
BLR, 3 (3%)

CAN, 14 (15%)

DEU, 9 (9%)

DNK, 1 (1%)

GBR, 5 (5%)

KAZ,10 (10%)

KGZ, 3 (3%)

MNG, 1 (1%)

Puc. 1. Po3noain koneKkuiH1x 3pasKiB AUMEHI0 APOro 3a KpaiHaMM1 NOXOAKEHHA, WT. (%)

3pasku i3 3axigHoi €BpoIIM Ta IO OJHOMY 3pas-
Ky 3 Ascrpauiii Ta Kamagu, III — spasku i3 Po-
ciicexoi Pegepariii Ta Bimopyci, IV — 3pasku is
Kasaxcrany, Kupruscrany i Mouromaii. I'oso-
3€epHi 3pasKy PisHOT0 MOXOAKEHHs 00’ eJHA B
rpyny V, IecTUPSAAHI 3pasKM BimgHecam 0 Ipy-
ou VI. IToBHUI meperik 3paskiB Ta ix xapakTe-
PUCTUKA 3a Pi3SHOBUAHOCTAMU i KpalHaMu IIO-
XOM:KeHHs HaBeJeHO HaMM y Iryosikarrii [59].
CiBoy mposomuiu ciBaakooo CKC-6-10I1 sza
HacTauHA (isuuHOoil cTHUrIOCTI I'pyHTY. ObIiKOBa
mworta gimauku 1 m2. IlosropHicTs Tpupasosa.
PosmimenHns miISHOK — IOBHUMU PEHIOMi30Ba-
HuMu 61oKamMu. CTaHZAPT — COPT TUMEHIO APOTO
‘Baipens’ posmitmyBanu uepes 20 momepis. ia
CTPYKTYPHOTO aHaJIi3y BimOmpasu He mMeHie 25
pocanH i3 Ko:xKHOI moBTOpHOCTi. KinbKicTs 3epen
OigpaxoByBaJid Y T'OJIOBHOMY KOJIOCI.
Koedinieatu dpenorunosoi (PCV) i renoru-
moBoi Bapiarii (GCV), KoedilieHT ycmagKoBy-
BaHOCTIi B mupoxomy posyminui (H?), ouikyBsa-
He reHeTuyHe noJjinmenasa (GA) Ta reHeTUYHE
MOJIiIIITeHHA BUpakeHe y BilcoTKax 10 cepep-
HBOTO piBHA mposBy o3Haku (GAM) pospaxo-
BYBAJM BUKOPHUCTOBYIOUH (hOPMYJH 3aIlpoIIo-
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vHoBaui G. W. Burton, E. H. Devane [60],
H.W. Johnson, H. F. Robinson, R. E. Comstock
[61], R. W. Allard [62], D. S. Falconer [63].
s paH:KUpPyBaHHA 3pasKiB 3a MOKasHUKaMU
CTATHUCTUYHUX IIapaMeTPiB 3aCTOCOBYBAJIH Ha-
crynui rpagamnii: gma PCV, GCV i GAM =
0-10% - mumsbKuii piBeub, 11-20% — cepesn-
miit, > 20% — Bucokmii; H2 = 0-30% — Hu3L-
Kuit, 31-60% — cepenuiii, > 61% — BHCOKMIA.
ITorkasuuku romeocratTuunocti (Hom,) Ta cemnex-
nifiHoi minHOCTI (Sc,) BUsHAYa M BiAMOBIAHO 10
B. B. Xaurinsaina, M. A. JlutBunenka [64].
CraTrnuHUH aHaAJi3 TPOBOAWIN 3 BUKOPHUCTAH-
HaM KoMmir rorepHux nporpam Excel 2010 i Sta-
tistica 12.

Hucnepcitauii amanis AMMI mozesi Ta Bisy-
armisamii GGE biplot BukomyBaiu mporpamoio
GEA-R. [eranbHO OCHOBHI mpuHITUIIN rpadiu-
HOTO aHaJi3y Ta iHTepHpeTallisi eKCIepUMeH-
TAJIbHUX HOAHUX BUKJAJAEHA B OPHUTiHAIBHUX
nybaikamiax [65—-67].

Pe3ynbTatu pocnigxeHb

IToromgui ymoBm mepenrociBHOTO Ta Berera-
mifitHoro mepiogy saumMmenio saporo B 2018-—
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2020 pp. pisumanch 3a poKaMM JOCTiIKEHb, a
TAaKOK BapiloBaJiM BiZHOCHO cepemHix Garato-
piuHUX 3HauUeHb (3a JaHUMU ATrpoMeTeoCcTaHITil
Mupowniska), 110 JeTAIbLHO O0XapaKTepHU30BaHO
HaMu 3a Koe(dillieHTOM CYTTEBOCTI BiAXMJIeHbD i
ony0JiKOBaHO B OJHOMY 3 IOIEePeaHiX ITOBigOM-
JeHb [68]. 3 meTarbHUM aHaJIi30M PiBHS IIPO-
ABy abioTumuHMX Ta OiOTMYHMX UYMHHUKIB Ta
BUJIATAHHA Y OOCTiAKeHi POKU, BHACJIIIOK KO-
JIUBAHHA IOTOAHUX YMOB MOXKHA ITO3HANOMU-
THUCH y BUIIE 3TafaHiil Hammin myoaikarii [59].
Tyr Mum oOMeKMMOCH JHIINE y3araJlbHEeHHAM
TOrO, IO KOHTPACTHI HOToAHI YMOBU PiBHUX
POKiB i cnpuumHeHI HUMHU Pi3Hi cTyHeHi IIpo-
ABY HHUBKM CTPECOBUX UYMHHMKIB Ta IX HOEM-
HAHHS CIPUSAIN BCeOIUHOMY MOCIiMKEHHIO Ta
nudepeHIriamii KoJgeKMiiHMX 3pasKiB 3a piB-
HEM IPOABY i cTabiibHICTIO KiTBKOCTI 3epeH y
KOJIOCI.

PiBenb mposBy 0O3HaAKHU CYTTEBO BapiloBaB,
3aJIeXKHO BiJf YMOB POKY i IpPyn AOCIiIKEeHUX
regotumnis (puc. 2). HalimeHIry KigbKicTh 3e-
per y xoisoci BuaBimerno B 2018 p. ¥V 2019 i
2020 pp. piBeHb TPOABY BiipisdHABCS y 3pasKiB
pisaux rpyn. OgHaK, 3a TPU POKU AOCTiIKEHb
cepeqHE 3HAUEHHSA B MeXKaxX TI'PYI ABOPATHUX
gpaskiB (I-V) 6yno mocurs G6iamsbkuMm (20,1-—
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21,0 sepeH), xoua i 3 3BHAUHNMMU BiIMiHHOCTIMU
y Bapiamii. HatiGinbiry BapiabenbHiCTH cepepn-
HBOTO 3HAUEHHSA 3a TPU POKU BuABJeHO y I'pymi
V (8ig 15,9 no 26,4 3epen), maiimenmry — y I'py-
mi IIT (Bix 17,5 mo 22,9 zepen). OuikyBamo 6ib-
Ile YKUCJIOBe 3HAYEHHS O3HAKU OYJIO B IIIECTH-
panaux 3paskis (I'pyma VI), ame iz momiGHUMU
IO BUIIle HaBedeHUX, IK IJA 3arajJbHOl BHOip-
KM, TeHAeHI[iAMHU 3a PiBHEM IIPOABY AK Y OKpe-
Mi poKH, Tak i B cepegapomy 3a 2018—-2020 pp.
Poamax BapiioBaHHA y AaHiM rpyni cTaHOBUB
Big 29,3 mo 46,4 zepen. BpaxoByroum Bapia-
0eJbHIiCTL O3HAKM OUEBUIHUM € TO# (hakT, IIMo
IS BUKOPUCTAHHSA B AKOCTi TeHETUUHUX IKe-
peJs 3 MeTOI0 IMOJIMINeHHSA 03HaK! HaNOiJIbIry
MiHHICTh CTAHOBUTUMYTH T'€HOTUNIM, 3 OIITHU-
MaJbHUM MOETHAHHAM 1i HiABHINEHOrO PiBHA
IIPOABY Ta BigHOCHOI cTabibHOCTI 3a pOKaMM.
Y rabauni 1 HaBegeHO XapaKTEPUCTUKY 3pas-
KiB 3 HaWOIIBINIUM y CepeIHBOMY 3a TPU POKU
piBHeM NpPOABY KiJIBKOCTI 3epeH y KoJoci, a
TaKOoK 3pPas3KM 3 KpaIluMM IOKa3HUKaAMM, AKi
XapaKTepusyoTh CTabiJbHICTL — MiHiMaJIbLHU-
MU 3HAaUEeHHSMHM po3Maxy BapitoBamuda (R) Ta
KoedimienTy Bapiamii (V), a Takox Maxcu-
MaJILHUMU 3HAUYEHHAMHU IIapaMeTpPiB roMeocTa-
tuuHocTi (Hom,) Ta cemerniinoi minnocri (Sc,).

30

I'pyna Il T

Kumksa et 3opes ¥ konod, ure

e

2018 2019 2020 2018-2020

Poxs ZocTTHEHE

I'pyna IV

Kinksacms scpes ¥ Konod , urr
H
1

2018 2019 2020

Poxn zocITREHE

2018-2020

ISSN 2518-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2021, T. 17, N¢ 4



Breeding and seed production
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Puc. 2. PiBeHb nposBY KiNbKOCTi 3epeH y KoJloCi B pi3HUX rpynax 3pasKiB suMeHt0 Aporo
3aNeXXHO Bif YMOB pPOKiB gocnigkeHb

Taxkox Oy MOPiBHAHHA NPUBEAEHO CEPEIHE
3a rpynamu 3HaueHHs (Mean) Ta crammaprHe
BigxuieHHsA (C) PiBHS IPOABY O3HAKM i cTaTHC-
TUYHUX IIapaMeTpiB 3a KOKHOIO 3 rpymn. Ocob-
JUBICTIO cTaTUYHUX MapameTpiB Hom, i cesnex-
niiHoi miHHOCTI Sc,, € Te 10 BOHM HE <«IIPH-
B’sA3aHi» IO cepeTHHLOrO 3HAUEHHA Yy BUOipIi, a
XapaKTepU3yITh KOXKEeH 3Pa30oK iHIMBiIyaJib-
HO, 3aJIe’KHO BiJl piBHA IIPOABY O3HAKU Ta Il
BapiabembHoCcTi. TomMy IIi HmOKAasHMKMN MOXKHA
BUKOPUCTOBYBATH i AJId HOPiBHAHHA NreHOTUIIB
y Me)KaxX piBHUX I'PyH I'eHOTHUIIIB 3a YMOBHU J0O-
TPUMaHHSA PO3MipPHOCTI YMCJIOBOTO BUPaKeHHA
O3HAKU. ¥ TaHOMY BUHAIAKY — IJA TBOPATHUX
IUIiBYAaCTUX 3pasKiB pisHUX I'pyHn Ta ABOPAX-
HUX roJyio3epHux 3paskiB. lllectupanHi spasku
3a JaHUMHU IIOKAa3HUKaMM «a priori» ciripm orri-
HIOBAaTU OKPEMO.

JBopagHMi MIiBUACTUH cOPT-cTaHIapT ‘Bai-
penis’ (UKR) maB piBeHb IPOSABY O3HAKM Ha
piBHiI cepemHix sHaueHb OJA OiIBIIIOCTI ABO-
pAmTHUX rpyn 3paskisB (20,6 = 2,9 sepen), aime
He BHCOKi IIOKa3HUKM TI'OMEOCTaTUUYHOCTI
(Hom, = 144,7) Ta cenekmiiinoi miHHOCTI
(Sc, = 15,6). HaiibinbIy BeTMYMHY TOKa3HUKA
TOMeOoCTaTUYHOCTI BUABJIEHO y 3paskiB I'py-
nu I ‘Cmaparn’ (Hom, = 871,9), ‘Tisep’
(Hom, = 831,8) i ‘Hosatop’ (Hom, = 723,5)
(UKR). 1Ii & spasxku Maam i HauOiabIIi 3HA-
YeHHA MOKA3HUKA Y MeKax mganoi rpynwu (23,5
+0,7..21,6 = 0,6 3epeH), X0Ua y IeIO iHIITOMY
nopAAKY poaMmillleHHdA. Tomy, naa HUX BUABJIE-
HO i OfIHi 3 HAUBUIIINX MOKA3HUKIB CeJIeKIIiiTHOl
ninHocti (Sc, = 20,4-22,3). Haounum npuk-
JazoM HeOoOXiTHOCTi He JIMIle BUCOKOTO Cepe-
HBOTO 3HAUEHHA PiBHA NIPOSABY O3HAKHU 3a PO-
Kamu, aje i fioro crabinbHOCTI € copT ‘Concerto’
(GBR), axuit maB HaWOiIbITY KiJIBbKiCTh 3epeH
y KoJgoci (24,3 = 5,9 zepen) ak y I'pymi II, Tak
i Barajom AJa ycix OBOPAJHUX ILJIiBYACTUX
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spaskiB (I'pynu I-1V). Ogmax, sHauHe Bapiio-
BaHHA 3a pokamu (R = 10,9 zepen) Bigobpasu-
JOCh Ha BUCOKOMY 3HauYeHHi Koe(iIlieHTy Bapi-
amii (V = 24,2%). I, ax migcyMok, maHuil copT
MaB Jy:Ke HUBbKi TOKa3HUKU TOMEOCTATUIHOC-
ti (Hom, = 100,6) Ta cemexniiinoi minnocTi (Sc,
= 15,0).

ITokazoBuMu Takok Oy 3SHaAUEHHS ITapaMe-
TpiB y 3paskiB I'pynu III ‘Onenéx’ (RUS) i ‘Me-
muxyMm 139’ (RUS). ¥V copry ‘Omenér’ (RUS)
piBeHL TpoABY o3HaKm cranoBuB 21,7 *= 6,1
3epeH, OJHAK YHACJIZOK CHUJILHOI BapiabeJb-
HocTi 3a pokamu (R = 10,6 3epeHn), KoedimieunT
papiamii caras V = 28,0 % . [lanuii 3pa3ox MaB
TaKoK i HaWripIi cepen mpeacTaBiaeHuX y Taod-
auni 1 mokasaukm Hom, = 77,51 Sc, = 12,6. ¥
copry ‘Menuxym 139’ (RUS) 3a mero HUKIOTO
cepeqHBOT0 3HAUEHHSA O3HAKM, ajie il MeHIIol
BapiabesnbHOCTi 3a pokamu (R = 2,2 3epen, V =
5,8 %), IOKa3HUKMN Ir'OMEOCTATUYHOCTI i cerex-
niinoi mimmocTi cramosuau: Hom, = 332,5 i
Sc, = 17,2, signosigno. ¥ I'pymi IV noexnysa-
JIY BiTHOCHO BMCOKEe 3HAUEHHSA O3HAKU Y cepe/l-
HBbOMY 3a TpuU PoKu 3paskmu ‘Cwimbar’ (KAZ)
(28,7 = 1,3 sepen, Hom = 448,3, Sc, = 21,3),
‘KASCYDDIJIE 1’ (KAZ) (22,3 = 1,2 zepeH,
Hom = 431,2, Sc, = 20,1) i ‘I[Tamatu Pawucer’
(KAZ) (20,7 = 1,0 zepen, Hom = 435,7, Sc, =
19,0). Ao6comoTHe MakKcuUMaJbHEe S3HaUYeHHS
O3HAKU cepel AOCHiIKeHUX OBOPATHUX 3pas-
KiB (I'pynu I-V) BusBI€HO Y TOJIOBEPHOTO COP-
Ty ‘CDC Candle’ (CAN) (26,4 = 3,4 3sepeH)
(I'pyma V), ane y 3B’A3KYy 3 BapiabeabHicTIO 3a
poKaMM IMOKa3HUK HOT0 TOMEOCTaTHUUHOCTiI OYB
mocepenuim (Hom, = 205,8). Xoua 3a paxyHOK
cepeqHbOT0 3HAUEHHS O3HAKM CeJIeKITilfHA ITiH-
HiCTb NAHOTO COPTY Oyja JAOCUTH BUCOKOMW (Sc,
= 20,5). Hatixpaie moegHaHHA PiBHA IPOABY
osHaku (24,7 + 1,3 3epeH), IOKa3HUKIB rome-
ocraruunocti (Hom, = 483,5) Ta cenexmiiiHoi
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Tabauys 1

XapaKTepucTUKa KONeKLiiiHNX 3pa3KiB AYMEHI0 APOro 3a KinbKicTio 3epeH
Y KOJ0Ci, rOMeoCTaTMUHICTIO Ta cenleKuiiHoo UiHHicTio, 2018-2020 pp.

. . KinbKicTb o
Wndp 3pasoK PisHoBup | KpaiHa 3epeH, WT. R owr. |V, % | Hom, | Sc
G1 ‘Bsipeup’ St nutans UKR 20,6 +29| 56 |14,2|144,7 | 15,6
fpyna I
G53 ‘Tisep’ nutans UKR [235+0,7| 1,3 | 28 |831,8| 223
G75 ‘Cmaparp’ nutans UKR |223+06| 1,1 | 2,6 |871,9]| 21,2
G2 ‘HoBatop’ inerme UKR |21,6+0,6| 1,2 | 3,0 |723,5]| 20,4
Mean - - - 20,6 3,9 1104|3324 | 171
c - - - 1,8 24 | 65 1270,1| 3,0
pyna II
G83 ‘Concerto’ nutans GBR |24,3+5,9| 10,9 | 24,2 |100,6 | 15,0
G85 ‘Almonte’ nutans CAN [235+20]| 3,9 | 83 |284,0| 19,9
(96 ‘Despina’ deficiens | DEU |233+25| 4,5 [10,6|220,7| 19,1
G92 ‘\lienna’ deficiens | AUT |22,1+15| 29 | 68 |3251| 19,3
G94 ‘Skald’ deficiens | POL |[22,0+3,0| 58 |13,8|159,5| 16,8
(88 ‘Mastvinster’ nutans DEU |216+16]| 3,1 | 7,2 |300,0 | 18,7
Mean - - - 21,0 6,1 |15,6 |169,6 | 15,7
c - - - 1,9 28 | 7,6 84 3,0
lpyna III
G19 ‘Kapar’ nutans RUS |229+3,2| 59 |14,0/163,4| 17,5
G22 “3ybp’ nutans BLR |225+20| 39 | 89 |2525]| 189
G42 ‘Papsimiy’ nutans BLR [21,8+22| 3,9 |10,0/219,0| 18,1
G41 ‘OneHéx’ nutans RUS |21,7+6,1| 10,6 |28,0| 77,5 | 12,6
G25 ‘Meaukym 139" | medicum | RUS [193+1,1| 2,2 | 58 |3325]| 17,2
Mean - - - 20,1 48 |12,7|189,0| 15,8
c - - - 1,6 22 | 58810 | 18
pyna IV
G29 ‘Cbimbat’ nutans KAZ [23,7+13| 25 | 53 |4483| 21,3
G47 ‘KA3CYOODJIE 1 | nutans KAZ |223+1,2| 23 | 52 |431,2]| 201
G44 ‘A3bIK’ nutans KAZ [21,1+20| 3,9 | 93 |227,0| 175
G58 ‘Namatu Paucsl’ | medicum | KAZ 20,7 +1,0| 1,8 | 4,8 |435,7 | 19,0
Mean - - - 20,4 38 | 96 | 2586 17,0
c - - - 1,8 2,1 | 53 1143 | 2,3
lpynaV
G13 ‘CDC Candle’ nudum CAN |26/4+34| 6,5 |128|2058| 20,5
G73 ‘Millhouse’ nudum CAN |24,7+13| 25 | 51 |483,5| 22,3
G5 ‘CDC Cartel’ nudum CAN |238+36/| 66 |15,0/|1583| 17,8
G10 ‘4-1" nudum UKR |235+41| 75 |17,4|135,2| 16,8
G4 ‘Phoenix’ nudum CAN |233+27]| 54 |11,6|200,7| 185
Mean - - - 20,6 6,3 |16,4|187,7 | 15,2
c - - - 3,1 3,4 | 96 | 1320 41
pyna VI
G62 ‘Omckumit 99' pallidum | RUS |446+72 | 14,0 |16,1|276,8 | 32,8
(66 ‘AC Westech’ pallidum | CAN |44,6+8,2| 154 |182 |244,6 | 31,1
G68 ‘AC Alma’ pallidum | CAN |43,0+40| 7,5 | 9,3 | 4621 36,3
G69 ‘KasbmuHckuit’" |ricotense | RUS [39,9+5,1| 9,6 |12,8|312,6 | 31,1
Mean - - - 37,0 15,0 | 21,8 | 206,7 | 24,7
c - - - 5,4 56 | 9,0 110,5| 6,5

NpumitKa. X — cepefiHe 3HaueHHs y 3pa3ka 3a Tpu poKu, WT.; R — po3max BapitoBaHHsA
03HaKu, wt.; V — KoediuieHT Bapiauii, %; Hom, — romeocTatuyHicTs; Sc, — cenekuiitHa
UiHHicTb; Mean — cepefiHE 3HAYEHHSA y MeXax rpyn 3pasKi., WT.; G — CTAaHAAPTHE Bif-

XWUNEHHS Y MeXax rpyn 3paskis

ninHocTi (Sc, = 22,3) cepexn roso3epHuUX 3pas-
kiB maB ‘Millhouse’ (CAN). Cepen 3paskiB
mectupaxHoro suMenio I'pynu VI onTumanibHi-
IIle IMOEAHYBaB O3epHEHicTh Ta ii cTabiJIbHIiCTH
‘AC Alma’ (CAN) (43,0 + 4,0 sepen, Hom, =
462,1, Sc, = 36,3).

3 MeTOI0 BUSBJIEHHA B3a€MOMil reHOTHUI—Ce-
penoBuile, nudepeHIriamnii Ta BUABJIIEHHS I'€HO-
THUIiB, AKi ONITUMAJbHO IIOETHYIOTH IIiABUINEHY
KiJbKicTh 3epeH y KoJjoci Ta il BiZHOCHY cTa-
OlJIbHICTH 3aCTOCYBaJM TAaKOMK MUCIEPCiiHMI
amasis AMMI mogeui i Bisyauisarii GGE biplot
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OKpeMO AJid HifBUAIB Ta Pyl Pi3HOBUIHOCTEM
OBOPSAOHOTO IIiABUAY. BcTaHOBJIEHO IOCTOBIp-
HUI BHECOK y 3arajibHy AMCIIEPCiI0 I'eHOTHUILY,
cepemoBUINa Ta iX B3aeMOMIl A ycix mocJrim-
JKeHuX BapiaHTiB (Taba. 2). OgHaK, BUABJIEHO
BiZIMiHHOCTI y CHiBBimHOIIIEHHI IX YaCTOK IJIsd
pisHUX MiABUAIB Ta TIpPyn Pi3HOBUIHOCTEM.
Haii6inpminii BIIuB YMOB cepeaoBUIa OyB Xa-

paxKTepHUl OJd ABOPANHUX ILJIIBUACTHUX 3pas-
KiB (40,2%). lyia rojo3epHUX i MIECTUPATHUX
3pas3KiB 3HAUeHHA TaHOTO mI)Kepesa Bapiamil
OyJI0 mMpaxTHYHO Ha ogHOMY piBHI — 33,8 Ta
34,5% , BigmoBiguo. HaiicyrreBimia B3aemozis
remotun—cepenosuitie (29,3% ) BusBIeHa A
HIeCTUPAAHUX 3pa3KiB, HaliMeHINa — AJIA I'0JIO-
sepuux (17,3%).

Tabauus 2

YacTKu BHeCKY B 3arajibHy AMcnepcito 3a pesynbratamu gucnepcinioro AMMI
aHani3y KinbKOCTi 3epeH y KoNoci 3pasKiB AYMEHI0 Aporo

Iepeno I'Im'Bl!acﬁ Fono3_epHi I_.IJecmpﬂnHi
Bapiauii ABOPAAHI 3pa3ku | ABOPAAHT 3pa3ku | NiiByacTi 3pasku
(fpynu I-1V) (fpyna V) (fpyna VI)
[eHoTUN 35,2 48,9 36,2
Cepeposulle 40,2 33,8 34,5
B3aemopis reHoTMN—-CcepenoBuLLe 24,6 17,3 29,3

Y minmomy pucmepciiiHWMiI aHaJIi3 miagTBep-
IJKye 3HaYHe PiBHOMAHITTA y HAOCTiAKeHUX
3pa3kiB 3a (PeHOTUIIOBUM pPiBHEM IIPOABY
O3HAKM 3a poKamMu. [HIMIMMU cJaoBaMu, y HO-
cruimyKeHilt BuOipIli HaABHI 3pas3Ku, AKi MeH-
Ile pearyBajii Ha 3MiHYy yMOB POKY, TOOTO
XapakTepu3yBaJluCh BHINOI cTabigbHicTIO,
3pasKy 3 CUJIBHOIO MiHJHMBICTIO 0O3€pHEHOCTI
BiAIOBiAHO OO 3arajJbHUX TEeHIEHII Bapiio-
BaHHA O yciei BubGipKu y mMeBHOMY POIIi, a
TaKOX 3PasKM MiHJMBiCTL AKMX MaJa Iiepe-
XPeCHUI THUII B3AEMO/il TeHOTHUIIY 3 CePETOBU-
meMm. To6To, piBeHDb IPOABY O3HAKU B OCTAH-
HiX y pisHi poKm He cmiBmamaB 3 0CcOOGJIHMBOC-
TaMu BapiabenabHOCTI 3araabHOI (ycepenHe-
HOi) BubipKu 3pasKiB.

GGE biplot amamisom aspaskis I'pymn I-IV
BUABJIEHO 3araJIbHi ITOMI0HOCTI 3a piBHEM IIPOABY
osHaku B ymoBax 2019 (E19) Tta 2020 (E20) pp.
i BimmimHicTs B ymoBax 2018 p. (E18) (puc. 2).
Bigmosigno mo mwboro, ymosamu E19 i E20
YTBOPEHO MeracepemoBUIlE B AKOMY HaWOiIbIIT
BUpaKeHoI0 OyJsia mepeBara 3paska G83 ‘Con-
certo’ (GBR). B ymoBax E18 mepeBaskaB 3pa-
30k G53 ‘Tisep’ (UKR). Bam:xuumu 1o Teope-
TUYHOTO «iJleaIbHOTO» T€HOTUIY PO3MiCTUJINCH
apasku G85 ‘Almonte’ (CAN), G96 ‘Despina’
(DEU), G31 ‘Cemvmbar’ (KAZ) i G53 ‘TiBep’
(UKR). Ognaxk, 3pasok G83 ‘Concerto’ (GBR)
He 3Ba’Kal0uM Ha BUCOKUI y CEPETHHOMY 3a TPU
POKU piBeHb INPOABY O3HAKHU, BHACIIJIOK CUJIb-
Horo «mpoBaay» B 2018 p., i BigmoBigHO 3HAaU-
HOi BapiabeabHOCTi, OYB CHJIBHO BiJgaJeHUM
BiJl IIEHTPY L[eHTPUUHUX KiJ.

¥ I'pyni V rososepuux 3paskiB, ymoBu E19
i E20 Oyam Taxko:k OijbII BiggajdeHmMM Bif
E18, xoua i He HacKiJIbKHK MOJiOHMME MiXK cO-
0010, TOPiBHAHO 3 BUIIE OXapaKTePU30BaAHUMU
IS IJIiBYaCTUX ABOPANHUX 3pasKiB (puc. 4).
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OpHak, i naa manoi BuOipKM 3pasKiB yMoBH
E19 i E20 Tako:x yTBOpPHMJIM OHE Meracepeio-
BUIIE B AKOMY cJainx BumiiuTu 3pasku G13’CDC
Candle’ (CAN) i G73 ‘Millhouse’ (CAN). Ta-
KHM YMHOM, Xoda BapiabeabHicTh 3paska G13
‘CDC Candle’ (CAN) 3a po3amMaxoM BapiloBaHHS
O3HAKM i CTATHCTHYHMMHU IIapamMerpaMu Oyja
Buitoio mopiBHAHO 3 G73 ‘Millhouse’ (CAN),
AK OyJyio mokasamo y Tabuaumi 1, ogHaK BOHA
cIiBIazaia 3 OCOOJMBOCTAMM 3MiHM IIPOSBY
O3HAKM Yy po3pisdi pokiB mja yciei Bubipxu ro-
nozepuux spaskiB. Tomy GGE biplot oxapax-
TepU3yBaB JaHUU 3pa30K AK onTuMaibHU. He
3BasKalouyM Ha 3MiHYy paHTiB, 00uABa JaHi 3pas-
Ku Oysu OMM3BKUMHU 0 «ifleaIbHOTO» Te€HOTHU-
oy y gmamiii rpymi. OkpiM HasBaHMX, 3HAYHO
nepeBaskanu pemry, 3pasku G5 ‘CDC Cartel’
(CAN), G10 ‘4-1’ (UKR) Ta G4 ‘Phoenix’
(CAN). Tomy, BOHH TaKOK MOKYTH OyTHU IIEB-
HOIO MipOI0 MEePCHEeKTUBHUMU B CEJEKIIINHOMY
mporeci mjsa IIigBUITEHHS O3€PHEHOCTI I0JI0-
3ePHOT0 AYMEHIO.

30BcCiM iHIIOI0, TOPIiBHAHO 3 PO3TJIAHYTUMU,
OyJia XapakTepUCTUKA CePeJIOBUII IJIsI ITECTU-
pAITHUX 3paskiB (puc. ). Y maHoMy BUIAAKY
OOomiOHMMHM 3a PeakKIliclo 3pasKiB OyJIuM yMOBU
E18 i E19, ane cyTTeBO Bifg HUX BigpisHAINCH
ymoBu E20.

Bigmosigao, ymosu E18 i E19 yrBOopuan mera-
cepemoBUINlE, TIEPEMOKIIEM y AKOMY OYB 3pa-
30Kk G62 ‘Omckmit 99’ (RUS). V cepenoBurii
E20 nepeBa:xas 3pa3ox G68 ‘AC Alma’ (CAN),
XO0ua Ha IOJIiroHaJbHIiN (irypi iioro posmiiieH-
HA Oyao Ha JiHii 0e3 sACKpaBO BUPaAKEHOTO
Kyra. Ciuim sBuoxpemutu 3pasok G66 ‘AC
Westech’ (CAN), skuii posmicTuBCcA Ha Bep-
MIMHI KyTa YTBOPEHOTO HAa JIiHii, IIT0 pPO3MesKo-
Bye MmeracepemoBuiinie E18—-E19 i cepemoBuiie
E20. Takum umHOM, BiH MaB JOCHUTHL BUCOKUH
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Puc. 3. GGE biplot aHani3 KinbKkocTi 3epeH y Konoci KoneKLinHMX 3pasKiB AYMEHI0 APOro ABOPAJZHOIO MIiBYACTOro
(06’epHani pynu I-1V), 2018-2020 pp.

piBeHL HMPOABY O3HAKW B 000X IIMX CEKTOpPAax.
PanxupyBaHHA BifHOCHO «iJleaJibHOTO» T€HO-
TUITy BKasye, IO HANOIiNbII ONTHUMAJIbLHE IIO-
€THAHHA PiBHA IIPOSABY O3HAKMU OyJIO y 3pasKiB
G66 ‘AC Westech’ (CAN) i G68 ‘AC Alma’
(CAN). 3pasork G62 ‘Omcrkuit 99’ (RUS), xoua
I MaB BHUCOKe cepeJlHE 3HAUeHHA O3HAKM, Of-
HaK BHACJIIOK TipmInx IIOKa3HUKIB BiZJHOCHO
immux 3paskiB y E20, O0yB 3HauHO BiggajieHUM
BiJl IEeHTPY IeHTPUUHUX KiJ.

Crim migxpecauTu, 110 Ba;KJIUBUM IPAKTHU-
HUM Pe3yJbTaTOM IPOBEeAEHUX AOCIiKEeHb Ha
HAIII IIOTJIAM € BUOiJIeHI 3pa3KU IIOXOAKEeHHIM
3 Kanagu. 3mauna reorpadiuna BiggaieHicTs i
igmoIi kaiMaTuyHi Ta emadiuHi ymMoBU Micid ixX
CTBOPEHHS Jal0Th MOKJIMBICTh ImepemdavaTu ix
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AK Hocil 0iiabIn BigMiHHOI reHeTHUYHOI IJIa3MHu,
IMOPiBHSAHO i3 3pasdkaMu 3 €BpasilicbKOT0 KOH-
TUHEHTY, II[0 COPUITHME PO3IIMPEHHIO TeHe-
TUYHOI OCHOBU CTBOPIOBAHUX COPTIB.

Ha ocHOBiI mpoBeneHOT0 AOCIIIMKEHHSI MOMK-
Ha Tako ysaraasuutu, 1o GGE biplot gude-
PpeHIliloe Ta XapaKTepuaye 3pasKy 3 ypaxyBaH-
HSAM PiBHA IPOABY O3HAKM 3a poKamu (cepen-
oBuIIaMu) aadA yciei mocaimkenoi Bubipku iH-
muBimiB. Tomy moemHaHHA Takoro rpadidHoro
aHaJi3y 1 BuUIe OXapaKTepHU30BAaHUX CTaTHC-
TUYHUX IIOKAa3HUKIB, $Ki XapaKTepusylTb
OKpeMi 3pasKM He3aJIe:KHO BiJ ocobJmBoOCTeH
BapiabenbHOCTI 3arajibHOI BUOIpKMU, JAa€ MOMK-
JUBICTH IijJ Pi3HMMU KyTaMM XapaKTepusyBa-
TH TaKe CKJaJaHe ABUIIE, K B3a€EMOMis T'e€HO-
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THUII — CepPemOBUIIe Ta OLIBII JOCTOBIPHO BUi-
JATH 3pasKM 3 NOEJHAHHAM BeJIUUYNHU IPOSABY
osHaku Ta il crabimbHOocTi. Bessamepeunoro
nepeBaroi rpagiuHmMx MojeJieil 3aJUIIaEThCA
MOYKJIUBICTh OJHOUACHOI HAOUHOI XapaKTepuc-
THUKM BiJHOCHO BeJMKOI BUOIpKM TeHOTUIIB,
IO JOCUTH I'POMi3AKO BUTJISAAAE YV TAOIUUHOMY
¢dopmari.

Bpaxosyrouu Buiile po3rigHYTy CYTTEBY 3a-
JeXKHICTh PiBHA NPOABY O3HAKM BiJl YyMOB BU-
poIllyBaHHA [AJIA BCTAHOBJIEHHA YacTKUW TeHe-
TUYHOI 00YMOBJIEHOCTi B 3araJibHiil (hDeHOTHUIIO-
Billi MiHJIMBOCTI BudHaueHO KoedimienTu (eHo-
tumnoBoi (PCV) i rerorumnosoi (GCV) Bapiarii,
ycnagkosyBauocti (H?), ouikyBaHoro remeTuu-
Horo moJaimmendsa (GA) i reHeTHYHOro IOJim-
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IIeHHA BUPAYKEHOTO Yy BiflcOTKaX A0 cepegHbO-
ro sHauenHdA o3Haku (GAM) y saraabHOMY OJISA
KOYKHOI 3 IIeCcTH AOCJiyKeHUX TPyl 3pasKiB
(taba. 3).

Tabauys 3
DeHoTUNOBE i reHOTMNOBE BapilOBaHHA,
YCNaKOBYBaHiICTb Ta O4iKyBaHe reHeTUYHe NONiNnLWeHHs
3a KinbKicTIO 3epeH y Konoci AYMEeHI0 Aporo

fpyna PCV,% | GCV,% | H? | GA wr. | GAM, %
3pas3KiB

Mpyna [ 96 | 793 | 683 | 292 | 13,50
Mpyna II 97 | 825 | 725 | 330 | 1447
ynalll | 110 | 978 | 794 | 384 | 17,95
Mpyna IV 107 | 887 | 689 | 325 | 1517
Mpyna V 155 | 1328 | 73,9 | 524 | 2351
Mpyna VI 189 | 10,95 | 337 | 530 | 13,10
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BigmoBimHO 10 3araJbHOIIPUUHATOL T'pajga-
mii, KoedimieHT (PeHOTMIOBOI Bapiamii MaB
Hu3bKe 3HaueHud y I'pymax I (PCV = 9,60%)
ta II (PCV = 9,7%). ¥V pemuri rpya BiH 6yB
cepenHiM, 3 MAKCUMAJIbHUM 3HaUeHHAM y ['py-
mi VI (PCV = 18,9%). KoedimieHT remoruimo-
BOi Bapiarii 6yB HudbKuM y I'pymax I (GCV =
7,98%), II (GCV =8,25%)iIV (GCV =8,87%),
Habam:kascsa no Bucokoro B I'pymi III (GCV =
9,78%). Bucoke sHaueHHS JaHOTO KoedillieH-
Ta 6ysno B I'pymi VI (GCV = 10,95%), i maii-
6iapmum B I'pymi V (GCV = 13,28%). Koedi-
IieHT ycmamkoByBaHocTi mas I'pyn I-V OyB
BHCOKHM, 3 MAKCHMAaJbHUM B3HAUEHHSA IJId
Tpynmu III (H2 = 79,4%). ¥ I'pyni VI Bin Ha-
oamkasca go ausskoro (H2= 33,7%).
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Ilorkasuuku remermuHoro moiinimeHHA (GA)
Ta TeHeTUYHOT'0 MOJIIMIIIeHHA BUPaKeHoro y Bif-
COTKax JI0 cepeaHboro 3HaueHHs osHaku (GAM)
IaloTh 3MOTY HPOTHO3YBATH e(PEeKTHUBHICTL BU-
KOPUCTAaHHA MOCJIMMKEeHUX TeHOTHUIIIB IJIS IIO-
JINIIeHHsA BigOoOBimHMX oO3HaAK. Buxomsaum 3
OTPUMAHMWX B3HAUYEHb ITOKA3HUKA TeHETHYHOI'O
MOJIMNIIIeHHA MOKHA OUiKyBaTH 30iJIbIIIeHHSA
K1JIBKOCTi 3epeH y KOJIOCi JBOPSAMSHOIO ILIiBUaC-
toro sumenio (I'pynu I-1V) Bix GA = 2,92 no
GA = 3,25 3epeH, 1110 Y BiZICOTKaX 0 cepeaHbo-
IO PiBHA IIPOSABY O3HAKM IJIsI PiBHUX I'PYII CTa-
HOBUTD, BifgmoBiguo, Big GAM = 13,5% y I'pymi
I o GAM = 17,95% vy I'pyui III. Ins rogosep-
Hux 3paskiB (I'pyma VI) 36inbiieHHa KiabKoOCTi
3epeH y Kojoci moxxjause Ha GA = 5,24 miIr., 1110
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y BiicOTKax 0 cepedHbBOT'0 3HAUEHHA O3HaAKU
CTAHOBUTHL Maiike uerTBepry uactTuny (GAM =
23,51%) i BigmoBizae BMCOKOMY 3HAUEHHIO IIa-
pamerpa. g 1mecTupAgHUX 3pasKiB, He 3Ba-
JKaouy Ha HanOiJabIlle 3HAYEHHS cepen JOCJi-
IKeHUX I'PYIl IOKa3HMKa e HOTUIOBOI Bapiairii,
YHacCJIiIoK HUB3BKOI'0 Koe(illieHTy ycHagKOBY-
BAHOCTi, MOXKJIMBO OTPUMATH 30iIbIIIeHHA O3HA-
ku GA = 5,30 1mr., 110 3a BiZICOTKOBUM IIOKA3-
nuxkoMm (GAM = 13,10%) BigmoBimae cepeaHbo-
My piBHIO i € HaHMMKUYMM 3HAUEHHAM cepe
yCix mOCIi»KeHUX I'Ppyn 3pasKis.

BucHoBKHU

Y pesyiabraTi npoBemeHMX OOCIIiTKEHDb BHU-
ABJIEHO CUJIbHY 3MiHY PiBHSA IIPOABY KiJIBKOCTI
3epeH y KOJIOCi AUYMEHIO ApOoro B3aJIedKHO BiJ
YMOB POKY i I'pyn JoCJiAsKeHNX 3pa3KiB pisHUX
oigBuaiB i pisHOBHAHOCTEI Ta reorpa@ivyHoOro
noxomKeHHA. ucnepcitinmuii amamiz AMMI
MOJeJIi BUABUB JOCTOBIPHO BHUCOKi YaCTKU BHE-
CKY yCiX CKJamOBUX 3arajibHOI ()eHOTHUIIOBOI
Bapialii 3 IeBHUMH BiAMiHHOCTAMHU Yy MexKaXxX
TPy JOCJHiI)KeHNX 3pasKiB. ¥YMOBU POKiB M0-
CJi»KeHb BILJIMBAJIA Ha IIPOAB O3HAKM y MeXKaxX
33,8—-40,2% , piBeHb mepexpecHOi B3aeMoOIil
reHoTuny i cepegosuira cranosus 17,3—-29,3% .
¥ 1ol ke yac, BUABJEHO i JOCTOBIipHO BUCOKMIA
BHECOK y Bapiarmiio remorumy (35,2-48,9%),
10 BKa3dye Ha MOMKJIUBICTHP BHUOKPEMJIEHHA 3
Iociimxenol BUOipKM 3pasKiB 3 pisHUMH piB-
HAMHX IPOSBY O3HAKMU Ta ii cTabisbHOCTI.

3a MOKa3HUKaAMU I'OMEOCTATUYHOCTI 1 cesek-
IifiHol minHocTi Ta Bisyanisamisamu GGE biplot
BUOLJIEHO KOJIEKI[iMHi 3pasKum AYMEHIO SPOTo
AKi IOeIHYIOTHh HiBUINEHY O3epHEHicTh Ta Il
BiZHOCHY cTabiJibHiCTH 3a poKamMmu: IBOPAIHI
miaisuacti — ‘TiBep’ (UKR), ‘Almonte’ (CAN),
‘Despina’ (DEU), ‘Cemvmbar’ (KAZ), ‘Cmaparng’
(UKR), ‘Hosatop’ (UKR); aBopsagHi rososepHi
— ‘CDC Candle’ (CAN) i ‘Millhouse’ (CAN),
6araropsanui miaisuacti — ‘AC Westech’ (CAN)
i ‘AC Alma’ (CAN). BcramoBiieHo, II0 y [I0-
CIiM»KeHUuX 3pas3KiB MOYKHa OUiKyBaTHU TeHe-
TUYHe IIOJINIIIeHHA BiJ cepegHbOT0 DpPiBHA
(GAM = 13,1%) y GaraTopsauux 3pasKiB 10
Bucoxoro (GAM = 23,51%) y rojosepHHux.
IlepcriekTHBOIO IMOTANBINNX OOCJHIIKEHDb € 3a-
Jy4YeHHA BHUILJIEHUX 3pasKiB A CTBOPEHHA
HOBOTI'O BUXiTHOTO MaTepiajay Ta BCTAHOBJIEHHSA
0cOo0JIMBOCTEH yCHaaKyBaHHA KiJBKOCTi 3epeH
y KOJIOCi, a TAKOK BUABJIEHHS B3a€MO3B’ A3KiB
i€l 03HAaKU 3 IHIIMMHU CTPYKTYPHUMU eJIeMeH-
TaMU BPOXKAMHOCTI.
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Purpose. To identify features of the level of manifesta-
tion and variability of grain number per spike in spring bar-
ley and reveal new genetic sources by combining increased
and stable level of manifestation of the trait for breeding in
the central part of the Forest-Steppe of Ukraine. Methods.
The research was conducted in 2018-2020 under conditions
of the V. M. Remeslo Myronivka Institute of Wheat of NAAS.
We studied 96 collection accessions of different subspecies
and groups of spring barley varieties originating from 15
countries. A number of statistical parameters and graphical
models were used. Results. The ANOVA of the AMMI model
revealed significantly higher part of contribution in the total
phenotypic variation for every its component: growing sea-
son conditions (33.8-40.2%), genotype (35.2-48.9%), and
genotype — environment interaction (17.3-29.3%). Accord-
ing to the homeostaticity (Hom,) and breeding value (Sc,)
levels and GGE biplot visualizations, the samples were differ-
entiated by the level of manifestation and variability of the
trait and new genetic sources for barley breeding were identi-
fied. The coefficient of phenotypic variation ranged from low
in two-rowed hulled samples (PCV = 9.60%) to near-high in
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hulless ones (PCV = 18.9%). High values of the coefficient of
genotypic variation were found in hulless (GCV =10.95%) and
six-rowed samples (GCV = 13.28%). The coefficient of herita-
bility of the trait varied from high (H2 = 79.4%) in two-rowed
samples to near-low (H? = 33.7%) in six-rowed samples. The
expected genetic improvement ranged from middle in multi-
row samples (GAM = 13.10%) to high in hulless samples
(GAM = 23.51%). Conclusions. Collection accessions com-
bining increased grain number and its relative stability were
identified, namely, two-rowed hulled ones ‘Tiver’ (UKR), ‘Al-
monte” (CAN), ‘Despina” (DEU), ‘Symbat’ (KAZ), ‘Smaragd’
(UKR), ‘Novator’ (UKR); two-rowed hulless ones ‘CDC Candle’
(CAN) and ‘Milthouse’ (CAN); multi-row hulled ones AC Wes-
tech’” (CAN) and ‘AC Alma’ (CAN). The prospect of further re-
search is to involve the selected accessions into creation of
new source material and establish the peculiarities of the in-
heritance of grain number per spike, as well as to identify the
relationship of this trait with other yield components.

Keywords: Hordeum vulgare L.; genotypic variation; pheno-
typic variation; heritability; homeostaticity; selection value;
AMMI; GGE biplot.
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M. A. JIuTBUHEHKY — 75

BunmatHOMYy BueHOMY-CeJIEKIIiOHEDY, 3aBiayBa-
vy Bimmiy cesieKIil Ta HaCiHHMIITBA IINEHUII1
CenekiriiHo-reHeTnuyHOTO iHcTHUTYTy — Hartrio-
HaJILHOTO IeHTPY HaciHHE3HABCTBA Ta COPTOBUB-
YeHHA, JOKTOPY CiJIbChKOTOCIOAAaPChKUX
HayK, mpodecopy, akagemiry HAAH
Muxoni AuronoBuuy JIuTBUHEHKY
1 ciuaa 2022 poKy BUIIOBHIOETH-
ca 75 pokis.

M. A. JIuTBUHEHKO OLUH 3
NIPOBiAHUX BUYEHUX ¥YKpaiHU
y raJysi cejyiekIiiii Ta HaciH- %
HUIITBA IIIIEHUIi M AKOoi
o3uMoi. 3a KiJIbKicTIO CTBO-
peHUX copTiB Ta iXHiX IIO-
CiBHUX ILJIOIN € HaNOiIbII
Pe3yJIbTaTUBHUM CeJIEKI[i0-
HepoM B KpaiHi.

Bin ymepiiie TeopeTHYHO
OOI'PYHTYBAB i eKCIepuMeH-
TaJbHO peajlidyBaB HOBY ce-
JIeKI[iiHy IporpamMy CTBOPEH-
HA AKICHO HOBUX COPTiB 03MMO]
M’ KOl IIIIIeHUIII — KOPOTKOCTEO-
JIOBUX 3a BMCOTOIO, 3 IIOETHAHHAM
BHCOKOI IPOAYKTHUBHOCTi, CTiMKOCTiL
0 HUBbKUX 1 BUCOKUX TeMIlepaTyp, OcC-
HOBHUMX 3aXBOPIOBaHb Ta 3 IIiABUIIEHUMU IIO-
KasHUKaMM SKOCTi 3epHa.

MuxoJsioio ArToHoBrueM OyJja chopMyJIboBa-
Ha Teopid onTHMAaJIbHUX TEMIIiB POCTY i PO3BUT-
Ky POCJUH BOCEHHU, AKi BiIOBilalOTH pUTMaM
JIMITYyIOUMX METeopoJOTiuHUX (haKTOPiB HiBAHA
Yxpainu JJ1a peajiisallii BUCOKOI IPOAYKTHUBHOC-
Ti I aZaIITUBHOIO IIOTEHI[iaTy IeHOTHUIIiB.

M. A. JIuTBUHEHKO CTBOPUB Y CIIiBABTOPCTBi
nepuii B YKpaiHi copTu OIIeHUIll 3 KOMILJIEKC-
HOIO CTifiKicTiO Mo 30ymHuKiB 7—9 xBOpPOO, PO3-
pobuB 3 HOBUX Ta yAOCKOHAiIuB 13 meTomiB i
NPpUHAOMIiB CTBOPEHHS OPUTIHAJIBHOT'O BUXimHO-
ro ceJIeKIiliHOTO MaTepiasy, a TaKOK OI[iHIO-
BaHHA W MOOOPY I'€eHOTHUIIIB, AKi O mMoegHYyBaIN
BHCOKY HPOAYKTHUBHICTH ¥ amanTuBHI BJac-
tuBocTi. ¥ 2015 p. 3aBepimuB pPO3POOJIEHHSA
YAOCKOHAJEHOI TeXHOJIOTil ceJeKI[iifHOTO Ipo-
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Iecy MIIeHuIi M AKOI 03MMOi 3 BUKOPHCTAH-
HAM O0iOTeXHOJIOTIiUHMX i MOJIEKYJISIPHO-TeHe-
TUYHUX METO[iB.
Yenoro 3a poKu AOCTHiAKeHb BUEHUM OYJIO
CTBOPEHO i mepemaHo A0 Jep:KaBHOTO COP-
ToBUIIPOOYBaHHA 124 copTu o03mMoOi
M’AKoi 1 TBepmoi mimenuili, 84 3
akux y 1982-2021 porax Oyiu
i paiiomoBaHi B YKpaiui Ta 3a ii
. mesxkamu. Ha coorogui B Iep-
. *KaBHOMY PeecTpi copTiB poc-
% JIVH, TPUAATHUX [OJIA HOIIH-
peHHsa B YKpaiwi, Hagiuy-
eTbcA 34 COpTH 03UMOI
M’ AKOl IIIIIeHuIli, BUBeIe-
Hux M. A JIuTBuHEHKOM.
Binbie 30 copris mimenmIri
M’AKOI 03MMOi, CTBOPEHUX
M. A. JlurBuHEHKOM, BH-
POIIYIOTHL 3a KOPJAOHOM — ¥
Mongosi, Pocii, Yropimwwui,
Typeuunsi.
Yuenuii coiBIpaIfioe 3 Mix-
HapPOOHUMU opraHizamiammu
EUCARPIA, CIMMYT, ICARDA,
a TakoxKX 3 OararbMma (axiBmamMm 3
Bourapii, Typeuunnu, ®@paniii, CIITA.
M. A. JIuTBUHEHKO OOKTOP CiJIBCHKOTOCIIO-
mapcbkux Hayk (2002), mpodecop (2016). Mae
218 maykoBux myoOJikariit, 3 akux 168 omy6.ri-
KOBAaHO ITiCJISI 3aXMCTY JOKTOPCHKOIL AucepTarrii,
B T. 4. 88 y (haxoBux Bumamuaax. HuM oTpuMaHo
3 cBimoIiTBa Ha pPo3pOo0JIeHI MeToou ceeKIrii, 72
aBTOPCHLKUX CBiJIOIITBA HA COPTH POCJIMH.
Busznanuam 3acyayr yueHOro, Moro ocoomcTo-
r0 BHECKY YV PO3BUTOK BiTUM3HSHOI CiJILCHKO-
rocuoJapchbKoi HayKu, CTajJo mpucBoeHHA Ilo-
YeCHOTO B3BaHHA «3aciay:KeHuii MOpaIliBHUK
CciZTbCBKOrO TrocmojzapcTBa YiKpaimm» (1993),
3BaHHA JaypeaTa epsxkaBHol mpeMmii YKpainu
B raaysi Hayku i TexHiKE; (1997), Haropom:xeH-
Ha ITouecunoro rpamororo Kabimery MinicTpis
Vxpainu (2002), opmenom «3a zacayru» III
crymnensda (2006), opaernom «3a 3acayru» Il cry-
mena (2011).
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