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EVALUATION OF CUCUMBER COLLECTION SAMPLES AND THEIR
BIOMORPHOLOGICAL TRAITS
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Baku, Azerbaijan
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Abstract.

The article is dedicated to the study of collection samples based on various
geographical origins and biomorphological indicators of cucumber in the conditions
of the Absheron zone of the Republic of Azerbaijan in 2022-2023. It was found that
among the studied varieties, the samples 15, 23, and 26 differed in economic traits.
These samples obtained from a single plant (7.5, 6.5, and 7.0 mg, respectively). It was
established that the samples 24, 28, and 38 stood out for their high content of dry
matter (4.0, 4.2, and 4.5%, respectively). It is also shown that all the studied collection
samples were characterized by low levels of toxic substances — nitrates, and therefore,
they can be used for further selection based on ecological safety. The sharp increase
has been made in classical genetics and traditional breeding in cucumber for various
quantitative and qualitative traits which greatly benefited the development of superior
varieties suitable for open field and protected cultivation. The different breeding
methods like plant introductions, hybridizations, pedigree selection, recombination
breeding and marker assisted selection have been employed successfully in developing
superior varieties and F1 hybrids.

Keywords: collection samples, cucumber breeding, yield, selection, economically
valuable traits.

Introduction. Cucumber (Cucumis sativus L.) is an important vine species of the
Cucurbitaceae family. Cucumber is the fourth most important vegetable crop
worldwide and is a model system for other Cucurbitaceae family which is used for
studying several significant biological processes [1]. Cucumber is originated from
India [2, 3]. It is commercially grown in the tropical and subtropical regions of the
world. The fruits are widely consumed as salad at immature stage. Cucumber is high
in water content and low in calories, fat, cholesterol, and sodium and good source of
mineral nutrients (Ca, Mg, P & K) and medicinal properties such as antioxidant, anti-
inflammatory, and anti-cancer benefits. Cucumbers are also used for digestive benefits
and mood stability when modulating stress. Cucumbers fortify cells so they may retain
hydrated and work at the highest levels, and may slow age-related cellular
deteriorations [4]. In our country, there are all the conditions to address this issue. The
soil and climatic conditions allow the Scientific-Research Institute of Vegetable
Growing to cultivate new varieties of vegetables, melons, and potatoes using sowing
and cultivation technologies. One of the aims is important facing our country to provide
the population of the republic with high-quality agricultural products. The selection of
the most high-yielding varieties of various vegetable crops in the republic, as well as
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the creation of new, profitable varieties and hybrids, are very relevant issues. Engaging
in the breeding of vegetable plants is both important and necessary.

Materials and Methods. The material for the research consisted of variety
samples taken from the gene pool of the Scientific-Research Institute of Vegetable
Growing, newly created (F1) hybrid generations, and collection samples of various
geographical origins. In our research, 7 varieties from the collection field of the
nursery's original material were compared with 3 newly created parental forms of the
hybrid generation (F1).The analysis of the research work shows that the original
material and the goal of the collection nursery are to identify the best heterozygous
effects of new species and hybrid generations (F1) with different geographical origins
and to select the best variety samples for the continuation of future breeding work. The
samples in the collection field were placed without repetition, and the Kirovabad local
variety was used as the control variety.

Table. Comparison of collection variety samples by the duration of the growing
season, 2022-2023.

Phenological period, days From Duration of
Catalog number o From . .
Of the VSRI From germlnatlon bl . geIm1nat10n to | the growing
to blooming ooming to ripeness, day | season, days
ripeness
44 Kirovabad

local Control 33 14 47 80

15 35 11 46 80

23 31 11 42 79

26 32 11 43 78

59 35 9 44 79

24 31 13 44 78

28 34 13 47 81

38 30 10 40 78

As seen from Table, according to the phenological observations, the technical
ripeness of the studied variety samples (from germination to technical ripeness) ranged
from 40 to 47 days, with the control sample taking 47 days. The earliest ripening
sample (40 days) is sample number 38. The duration of the growing season for the
variety samples, from germination to the last harvest, varies from 28 to 81 days, while
the control variety Kirovabad local takes 80 days.
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Abstract.
This article presents the results of the development of the in vitro propagation of
species represented in the collection of the Tashkent Botanical Garden.

Keywords: botanical garden, in vitro propagation, Morus rubra L.

Plant biotechnology plays a crucial role in conserving rare and endangered plant
species. Many botanical gardens implement programs to establish and maintain cell
and tissue culture collections. Such initiatives have been successfully developed and
are actively maintained in various countries. In vitro collections of cells, organs, and
whole plants, along with cryobanks, have been established to preserve plant material
from diverse taxonomic groups in liquid nitrogen. These ex situ conservation methods
help mitigate biodiversity loss due to habitat destruction, climate change, and human
activities.

Several specimens within these collections are considered national treasures,
including rare and legally protected plant species. For example, the National Clonal
Germplasm Repository of the USDA in Corvallis, Oregon, safeguards 500,000 samples
of economically significant, rare, and endangered plants from 10,000 species.
Similarly, in Germany, more than 700 cell culture lines from 80 plant families are
preserved, many of which produce pharmacologically valuable secondary metabolites.
Other countries, such as China and Japan, have also invested in large-scale in vitro
conservation programs, focusing on medicinal, ornamental, and food crop species to
ensure their long-term availability and sustainability.

Beyond conservation, in vitro biotechnology is an essential tool for plant
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breeding, genetic improvement, and the mass propagation of economically valuable
species. By using micropropagation, plants can be rapidly multiplied under sterile
conditions, ensuring the production of disease-free and genetically stable clones. This
technique is particularly beneficial for species that are difficult to propagate by
conventional means or have low seed viability. Moreover, the combination of in vitro
culture with molecular markers and cryopreservation techniques enhances
conservation strategies, allowing researchers to store germplasm long-term and revive
species when needed.

This article presents the results of research on the development of in vitro
microcloning protocols for propagating plants represented as a single sample at the
Tashkent Botanical Garden of the Republic of Uzbekistan, using Morus rubra L. as an
example. The study aims to optimize sterilization, culture media composition, and
acclimatization procedures to facilitate the successful introduction of selected species
into in vitro culture. By refining these protocols, researchers contribute to the
sustainable conservation and restoration of valuable botanical specimens, ensuring
their survival for future generations.

Research object. A species from the expostion of North American flora was
selected as the research object.

Morus rubra L. (Moraceae Gaudich.) is commonly known as the mulberry or fig
family. This family comprises about 40 genera and over 1,100 species, including
economically and ecologically significant trees, shrubs, and climbing plants. The
family is primarily distributed in tropical and subtropical regions, but some species,
such as Morus rubra, are adapted to temperate climates.

Morus rubra L., commonly known as red mulberry, is a deciduous tree or large
shrub native to North America, particularly in the eastern and central United States. It
typically grows 10—20 meters tall, with a short trunk and a broad, spreading canopy.
The bark is brownish-gray and develops shallow fissures with age.

Purpose of work. Introduction of selected species from the collection of the
Tashkent Botanical Garden to in vitro culture.

Methodology. Different parts of the plant were used as explants for in vitro
reproduction of the selected species to determine the most effective tissue for
micropropagation and optimize regeneration efficiency. The choice of explants plays
a crucial role in the success of in vitro culture, as different tissues exhibit varying levels
of responsiveness to growth regulators and environmental conditions.

« Apical and lateral buds, as well as buds from 1-year-old branches, were selected
as explants due to their high regenerative potential and ability to form new shoots.
These meristematic tissues are known for their rapid cell division and differentiation,
making them ideal for microcloning.

« The apical bud was cut, leaving two pairs of lateral buds intact. To promote
efficient shoot formation, an oblique incision was made at the site of the opposite lower
second pair of lateral buds, and one of the lateral buds was removed. This technique
was employed to encourage lateral shoot development while reducing competition for
nutrients and hormones.

Additionally, experiments were conducted using nodal segments, internodal stem
sections, and leaf explants to assess their regeneration capacity. However, apical and
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lateral buds showed the highest survival rate and the most robust shoot development,
making them the preferred explant sources for Morus rubra L.

Optimization of sterilization. To develop an optimized sterilization protocol,
various sterilizing agents were evaluated to determine the most effective combination
for minimizing fungal and bacterial contamination of explants. The effectiveness of
these agents was assessed based on their ability to eliminate contaminants while
maintaining high explant viability.

The tested sterilizing agents included:

o Chemical disinfectants: Sodium hypochlorite (4—6%), hydrogen peroxide (2—
15%), silver nitrate (0.01%), Tween 20, ethanol (70%), and commercial disinfectants
such as “Belizna” (containing 18% sodium hypochlorite) and “Domestos” sterilizing
soap.

« Fungicides: Difenoconazole (“Score” 250EC, 23.3% v/v), mancozeb and
metalaxyl (“Ridomil Gold”, 64% v/v and 4% v/v, respectively), fludioxonil (“Maxim”,
9.3% v/v), and propiconazole (“Agrotilt”, 25% v/v). These were tested for their
efficacy in controlling fungal contamination.

« Antibiotics: Streptomycin, amoxicillin, ceftriaxone, and gentamicin, applied at
concentrations ranging from 1 to 4 ml/l, were used to address bacterial infections.

A total of over 30 sterilization protocols were assessed, utilizing different
concentrations, exposure times, and combinations of sterilizing agents. The protocols
were designed to strike a balance between effective microbial control and maintaining
tissue viability. Several treatment variations were tested, including sequential washes,
varying immersion durations, and combining multiple sterilizing agents.

Selection of the nutrient media. Ready-made nutrient media of Duchefa
Biochemie B.V (https://www.duchefa-biochemie.com) production were used in
accordance with the protocols by Murashige and Skoog (1962) (MS), Chu et al (1975)
(N6), Gamborg et al (1968) (B5), McCown Woody Plant Medium (Lloyd and
McCown, 1980) (WPM) (Lloyd and McCown, 1980), and DKW Medium (Driver and
Kuniyuki, 1984; McGranahan et al, 1987). During further cultivations, antibiotics were
not added to the nutrient medium since no signs of fungal or bacterial infections were
observed.

Selection of the phytohormones. Auxins 2.4-dichlorophenoxyacetic acid (2.4-D),
indolylacetic acid (IAA), a-naphthylacetic acid (NAA), indolylbutyric acid (IBA),
cytokinins kinetin (Kin), 6-benzylaminopurine (BAP), thidiazuron (TDZ), and Zeatin
(Zea) were used to find optimal phytohormones for in vitro micropropagation.

Summary. Optimization of the Sterilization Protocol and In Vitro
Micropropagation of Morus rubra L.

Among the tested sterilization agents, up to 80% of the explants remained viable,
demonstrating the effectiveness of the optimized protocol in minimizing microbial
contamination while maintaining tissue viability. The most effective sterilization
protocol identified involved a multi-step treatment to ensure maximum
decontamination of fungal and bacterial pathogens. The optimized sterilization
procedure included the following steps: (1) Explants were initially immersed in a 25%
sterilizing soap solution for 20—30 minutes to remove surface contaminants, such as
dust, debris, and microorganisms. (2) The samples were thoroughly washed with
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distilled water to eliminate soap residues. (3) Explants were then placed in a 0.01%
fungicide solution containing propiconazole (20 x 107*%) to target fungal spores and
infections. (4) After another thorough rinse with distilled water (2-3 times), the
explants were subjected to a deeper sterilization step. (5) Immersion in a 2% Belizna
solution (sodium hypochlorite-based) for 15 minutes was performed to eradicate
bacteria and fungi on plant surfaces. (6) Three additional washes with distilled water
ensured the removal of residual sterilizing agents. (7) The explants were briefly
immersed in 70% ethanol for 30 seconds, an effective step for eliminating residual
pathogens and breaking down microbial cell walls. (8) Three washes with sterilized
autoclaved water were performed to neutralize any remaining traces of disinfectants
before the explants were transferred to the culture medium. The sequential application
of different sterilizing agents helped achieve a balance between efficient microbial
decontamination and high explant survival rates, making this protocol suitable for
large-scale in vitro propagation of Morus rubra L.

For the successful development of mature plants through in vitro
micropropagation, a carefully optimized nutrient medium was selected based on the
growth requirements of Morus rubra L. WPM (Woody Plant Medium) was identified
as the most effective base medium for shoot initiation and development. Cytokinin
supplementation with 6-Benzylaminopurine (BAP) at 0.2 mg/] significantly enhanced
shoot formation, with superior results compared to other concentrations. BAP
promoted multiple shoot induction and increased the number of axillary buds per
explant. For root induction, Indole-3-butyric acid (IBA) at 0.5 mg/l was used, which
facilitated robust root development, ensuring a higher survival rate during the
acclimatization phase.

Adaptation. To help plants gradually adapt to greenhouse conditions, those with
well-developed root systems were first transplanted into moist vermiculite inside
covered containers and kept in growth chambers for 1-2 weeks under controlled
temperature, humidity, and light conditions. This gradual transition helped strengthen
the root system and reduce transplant shock. After this period, the plants were
transferred to a peat-based mixture, kept covered to maintain high humidity levels, and
incubated in growth chambers for further acclimatization. Over time, covers were
gradually removed to allow plants to adjust to ambient humidity and environmental
fluctuations before being fully transferred to the greenhouse (Fig.).

-

Fig. 1. Morus rubra L. Adaptation of the plant to soil.
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The stepwise acclimatization process significantly improved the survival rates of
in vitro-cultured Morus rubra L. plants, ensuring successful establishment under ex
vitro conditions.

Acknowledgments. This research was conducted within the framework of the
state program of the Biotechnology laboratory of the Tashkent Botanical Garden of the
Institute of Botany of the Academy of Sciences of the Republic of Uzbekistan:
"Development of Scientific Foundations for the Sustainable Propagation of Valuable
Specimens of the Botanical Garden in in Vitro Culture" (2023-2024), and within the
framework of the state program "Establishment and Digital Documentation of the in
Vitro Collection of the Tashkent Botanical Garden Using Innovative Biotechnology
Methods", scheduled for implementation from 2025 to 2029.

References

1. Chu C.C., Wang C.C., Sun C.C., Hsu C., Yin K.C., Chu, C.Y., Bi F-Yu. (1975).
Establishment of an efficient medium for anther culture of rice through comparative
experiments on the nitrogen sources. Scientia Sinica. 18(5):659-668
doi.org/10.1360/yal975-18-5-659

2. Chu C.C. (1978) The N6 medium and its application to anther culture of cereal
crops. Proceedings of Symposium on Plant Tissue Culture. 25-30.05. Science
Press: Peking. P. 45-50

3. Driver J.A., Kuniyuki A.H. (1984) In vitro propagation of Paradox walnut
rootstock. Hort Sci 19(4):507-509 doi.org/10.21273/HORTSCI.19.4.507

4. Gamborg O.L., Eveleigh D.E. (1968) Culture methods and detection of glucanases
in cultures of wheat and barley. Canad J Bioch. 46:417-421 doi.org/10.1139/068—
063

5. Hensley K., Floyd R.A. (2003) Methods in pharmacology and toxicology: methods
in biological oxidative stress. Totowa: Humana Press. 215 p.

6. Lloyd G., McCown B.H. (1980) Commercially-feasible micropropagation of
mountain laurel, Ka/mia latifolia, by use of shoot-tip culture. Int Plant Propag Soc
Proceed. 30:421-427

7. Makarova N.V., Zyuzina A.V. (2011) Study of antioxidant activity by DPPH
method of semi-finished products of juice production. Techn technol of food
product. 3(22):102—-106

8. McGranahan G.H., Driver J.A., Tulecke W. (1987) Tissue culture of Juglans. Cell
and tissue culture in forestry: case histories: gymnosperms, angiosperms and palms.
Dordrecht: Springer Netherlands: 261-271.

9. Murashige 1., Skoog F. (1962) A revised medium for rapid growth and bioassays
with tobacco tissue cultures. Plant Phys. 15(3):473-497 doi.org/10.1111/.1399—
3054.1962.tb08052.x

10.Mustafina F.U., Juraeva H.K., Jamalova D.N., Hazratov A.T., Janabaeva A.J., Kim
H.J., Na Ch.S., Lee M.S., Oh Y.J., Tojibaev K.Sh., Abdinazarov S.Kh. (2024)
Conservation potential through in vitro regeneration of two threatened medicinal
plants, Ungernia  sewertzowii  and  U. victoris. ~ Plants.  13(14):1966
doi.org/10.3390/plants13141966

11.Shah M., Ullah M. A., Drouet S., Younas M., Tungmunnithum D., Giglioli-Guivarc

9


https://doi.org/10.1360/ya1975-18-5-659
https://doi.org/10.21273/HORTSCI.19.4.507
https://doi.org/10.1139/o68-063
https://doi.org/10.1139/o68-063
https://doi.org/10.1111/j.1399-3054.1962.tb08052.x
https://doi.org/10.1111/j.1399-3054.1962.tb08052.x
https://doi.org/10.3390/plants13141966

H.N., Hano Cabbasi B.H. (2019) Interactive effects of light and melatonin on
biosynthesis of silymarin and anti-inflammatory potential in callus cultures of
Silybum marianum (L)) Gaertn. Molecules. 24(7):1207
doi.org/10.3390/molecules24071207

12.Velioglu Y.S., Mazza G., Gao L., Oomah B.D. (1998) Antioxidant activity and total
phenolics in selected fruits, vegetables, and grain products. J Agric Food Chem. 46:
4113-4117 doi.org/10.1021/599801973

EKOJIOT O-BIOJIOTTYHI OCOBJIMBOCTI POCTY 1 PO3BUTKY
IMAT'OHIB MATOYHUX POCJIMH COPTIB YOPHHUIII BUCOKOPOCJIOI
(VACCINIUM CORYMBOSUM L.) B YMOBAX IIPABOBEPEXHOI'O
JIICOCTEITY YKPATHHA

Amnaromit ®@. bamabak, Aagna A. ITmk’sHOBa
YMaHCBhKUI HalllOHAJIBHUI YHIBEPCHUTET, Y KpaiHa
E-mail: abalabak@meta.ua;, ORCID:0000-0002—1016—4442

Anomauis.

Haeseoeno pezynemamu excnepumenmanbHux OOCHiONCEHb 3 GUBUEHHS POCMY |
PO3BUMKY Be2eMAMUBHUX OpP2AHi8 MAMOYHUX POCIUH IHMPOOYKOBAHUX COPMIB
yopuuyi sucoxkopocnoi (Vaccinium corymbosum L.) 6 ymosax eecemayitino2o ce30Hy
IIpasobepesicnozco Jlicocmeny VYkpainu. Bcmawnoeneno, wo KiiMamuyli ymMoeu
npoeeoenHs: 00CNIOdCeHb 3a0e3neyyiomb NPOXOONCEHH NOBHO20 YUKIY CEe30HHO2O
PO36UMKY OOCTIONCYBAHUM COPMAM HYOPHUYL BUCOKOPOCIOL i BUBHAYEHO OI0N0CIUHI
3acaou ix KyIbmu8yeaHHs, K cadoeoi i nicoeoi Kyavmypu. Jocnioxcysani copmu
Xapaxkmepuzyromuvcsi UCOKOI 8€2emMamueHO NPOOYKMUBHICIIO, SIKA € 0I07102TYHOI0
OCHOB010 0JI5l KOPEHEBILACHO20 PO3IMHOINCEHHSL.

Knwuoei cnosa: yopnuys sucoxopocia, copmu, eHono2iuHi azu po3sumxy
POCIUH, MAMOYHI POCIUHU, CMEONI08] HCUBYI

ECOLOGICAL AND BIOLOGICAL PECULIARITIES OF GROWTH AND
DEVELOPMENT OF SHOOTS OF MOTHER PLANTS OF HIGHBUSH
BLUEBERRY (VACCINIUM CORYMBOSUM L.) VARIETIES IN THE
CONDITIONS OF THE RIGHT-BANK FOREST-STEPPE OF UKRAINE

Anatoliy F. Balabak, Anna A. Pyzhianova
Uman National University, Ukraine
E-mail: abalabak@meta.ua; ORCID:0000—0002—1016—4442

Abstract.
The results of experimental studies on the growth and development of vegetative
organs of mother plants of introduced varieties of highbush blueberries (Vaccinium

10


https://doi.org/10.3390/molecules24071207
https://doi.org/10.1021/jf9801973
mailto:abalabak@meta.ua

corymbosum L.) in the growing season of the Right-Bank Forest-Steppe of Ukraine are
presented. It has been established that the climatic conditions of the research provide
a full cycle of seasonal development for the studied varieties of highbush blueberries
and the biological basis of their cultivation as a garden and forest crop has been
determined. The studied varieties are characterised by high vegetative productivity,
which is the biological basis for root propagation.

Keywords: highbush blueberries, varieties, phenological phases of plant
development, mother plants, stem cuttings.

Beryn. BnpoBajkeHHST KyJIbTHBapiB 4YOpHHUII BUcoKopocnoi (Vaccinium
corymbosum L.) y CaJlBHHULTBO, a TaKOX 30€peKEHHS T'OCHOJapChKO-010JI0TTYHUX
O3HaK 1 BJIACTUBOCTEW, 3HAYHOIO MIPOI0 BUSBIISIIOTH HEOOXIJHICTb PO3MHOKEHHS
CTEOJIOBUMH KUBLSIMU. AJie, JOTenep He po3po0sieHa arpoTexXHIKa 3aKJaJaHHsS 1
yTpUMaHHS MaTOYHMX HacaJK€Hb, HE BHUBUYEHO OlOJIOTIYHI OCOOJMBOCTI POCTY 1
PO3BUTKY MaTOYHHUX POCIIMH 1 BIKOBA JUHAMIKA IXHBHO1 MPOyKTUBHOCTI BET€TaTUBHO1
MacH, a BIAIOBIIHO 1 KUIbKICHI TOKa3HUKHA BUXOAY MAroHiB, MPUAATHUX JJIS 3arOTIBIII
#uBLIB. ToMy HUHI, ocoOnuMBa yBara NPUAUIAETbCS NpodIeMaM 3aKJIaJlaHHA
YUCTOCOPTHUX MATOYHHUKIB I1HTPOAYKOBAaHUX COPTIB YOPHHUI BHUCOKOPOCIO],
BHUBUYEHHIO BIKOBOT TUHAMIKM BUXO/Y IMaroHiB MOTOYHOTO MPUPOCTY IS KUBIIOBAHHS
1 po3po0Ill CcrocoOiB PO3MHOXKEHHS, 3 METOI0 3a0e3NeUeHHs SIKICHUM CaJuBHUM
Marepiayiom [2, 4].

HesBaxaroun Ha 3HA4YHY KUIBKICTh 3apyOlKHHUX JITEpaTypHUX JDKepen 3
BUBYCHHS OIl0JIOTIYHUX OCOOJMBOCTEH COpTIB YOPHHMIN BHCOKOpocioi [5-7],
JOCIIKEHHS 100 BEreTaTUBHOI MPOAYKTUBHOCTI MAaTOYHHMX POCIMH — KIJIBKICHI
MOKa3HUKUA BUXOJY MAaroHiB MOTOYHOTO MPUPOCTY MPUIATHUX JJIsi 3arOTIBJI1 >KHUBIIIB
3aJIEKHO BiJ] BIKY MAaTOYHHUX POCIUH HOCITh CXEMATHYHUM 1 TOOJIMHOKUNA XapakTep, a
B YMOBaxX HeCTIMKOro 3BosoxeHHs [IpaBobepexxnoro Jlicocreny YkpaiHu He BABYEHO
30BCciM. TOMy MM BBa)Xa€emMoO 3a HEOOX1JIHE BHUBUEHHS OlOJIOTTYHHX OCOOIMBOCTEM
pOCTYy 1 PO3BUTKY IMaroHiB MAaTOYHHMX POCIWH IHTPOJYKOBAHHUX COPTIB UYOPHHMII
BHCOKOPOCJIOl Ta OMPALIOBaHHS OKPEMHUX E€JIEMEHTIB TEXHOJIOTi X BUPOUILYBaHHS, 3
METO¥O ITiIBUIIIEHHS BUXOAY NaroHiB MOTOYHOTO MPUPOCTY TSI )KUBIIOBAHHS [2].

Marepianu i MeToau. 3a Marepiaj JOCI1HKEHb B3SITO COPTH YOPHUII BUCOKOPOCIIOT
nepcrekTrBHi 17151 ymoB [IpaBobepexnoro Jlicocteny Ykpainu — birokporn (Bluecrop),
bmoronsn (Bluegold), Mok (Duke), Happoy (Darroy), Emmior (Elliot), Cnapran
(Spartan), Topo (Toro) [7]. JocmkeHHS MPOBOAWIA B PO3CaTHUKAX YMaHCHKOTO
HAI[IOHAJILHOTO YHIBEPCUTETY CaAiBHUITBA, HarionansHoro nenapomnapky «CodiiBkay
HAH Vxkpainu, TOB «bpycesna» 1 TOB «Betay B Ilompiil. ¥ koxHOMY BapiaHTi
JOCIII Ty BUKOPUCTAHO 1O 18 TBOPIUHUX MaTOYHHUX POCIIUH KOKHOTO COPTY, BUCAIKEHUX
y koHTerHepu eMHICTIO 10,0 1. @eHONOTI4HI CIOCTEPEKEHHS 1 010METPUYHI TOKa3HUKU
pOCTy MAaroHiB MaTOYHUX POCIMH JOCTIIKYBAaHMX COPTIB YOPHHMII BHCOKOPOCIHOT
BHBYAJIH 3T1IHO MeTOIUK [1, 3].

Pe3yabTaTtu Ta 00roBopenHs. [IpoBeneHi JoCIiKEHHS CBIYATH PO TE, 1110 HE
BCIM COpPTaM YOPHHUI[I BUCOKOPOCIIOi BIACTUBA BUCOKA PENPOJYKTUBHA 3aTHICTh MPU
BUPOILYBaHHI KOHTEWHEPHUM CIOCOOOM. BcTaHOBIEHO, 1O TPUBAIICTH MEPIOAY
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BereTalii BijJ TMOYaTKy BECHSHOTO COKOPYXY JI0 TMOBHOTO OMNAaJaHHS JHUCTKIB B
arpoKIiMaTUYHUX yMoBax Ywmani ckiamgae 190 mi6 (3anexHO BiJ TeMIlepaTypHHX
yMmoB). [louatok HabpsikaHHS 1 pO3TPICKYyBaHHs OPYHBOK, 3aJIEXKHO BiJl COPTY, Bapiloe
3 TpeThoro A0 19 KBiTHS, poTsIroM 15 1110, a 3aKiHUCHHS BEreTallii — MacOBE OTTaIaHHS
mucTkiB — 3 10 mo 18 xoBTHS.

[TopiBHIOIOYH JTiTEpATYPHI AaH1, TOB’s13aH1 3 DEHOJIOTTYHIUMH JOCIIKEHHSIMU |2,
4-7], HameXHUTh 3a3HAUYUTH, IO B YMOBAaX MPOBEACHHA JOCIIIKEHb COPTU
XapaKTEepU3yIOThCsl OLIBIIT pPaHHIMU CTPOKAMHU TMPOXOKCHHS (eHodas po3BUTKY.
BusHayanbHUM TpU 1BOMY € camMe TeMIeparypHuil ¢akrop. XapaKTepHOIO
OCOOJIMBICTIO € PO3TPICKYBaHHS JIUIIIE YACTUHHU OPYHBOK IMaroHa, peiTa 3aIuIaeTbCs
B CTaHi Crokoro. Lle ofHe 3 3aXMCHUX MPUCTOCYBaHb POCIMH YOPHUIII BUCOKOPOCIOi
710 HECIIPUATIIMBUX TTOTOJAHUX YMOB. 30KpeMa, MOIIKO/KEHI 1HKOJIH Mi3HhOBECHSIHUMU
3aMOpO3KaMH aroHW MPU3YIUHSAIOTH CBiil picT, aD0 30BCIM T'MHYTh, a Bxke yepe3 10—
15 ni0 po3TpiCKyrOTbCSI OpyHBKHM, $SKI 3aJMIIAINCh Yy CTaHl CIOKOK abo
MPOOYIKYIOThCS CIUISYL, 3 SKUX PO3BUBAIOTHCS HOBI MMaroHHU.

YopHuls BHCOKOpOCHA, B  €KOJIOTIYHOMY  acleKTi, BIIHOCUTbCA [0
KcepoMop(HUX OroTpodiB 1 00IIraTHUX MIKOPI30yTBOPIOBAYIB, & TAKOX /10 POCIIMH
3 HEIMOBHICTIO CHELIAJII30BAHUMU KBITKOHOCHHMH [AaroHamMH. 3a  MICLEM
pO3TallyBaHHs Yy YOPHHUIl BHUCOKOPOCIOI PO3PI3HIOIOTH OPYHBKM TaKOro THUITY:
BEPXIBKOBI1 (TEpMIHAJIbHI) — 3HAXOAATHCS Ha KIHIIBKAX POCTOBOIO IMAroHa; Ma3yliHi
(OOKOB1) — 3HAXOAATHCS B Ma3yxax JUCTKIB; MPUIAATKOBI (aIBEHTUBHI1) — YTBOPIOIOTHCS
Ha KOPEHSX 1 € Pe3epBOM BIJIHOBJICHHS POCIIMH (IarOHOBITHOBJIIOBAJIbHA 3/IaTHICTD)
MpU  YIIKOJDKEHHI POCTOBUX TAaroHiB. ['eHepaTuBHI OpyHBKH pO3MIIIECHI Ha
3aKIHYEHHSX BKOPOUEHUX TEHEpAaTMBHHX (CIeliali30BaHMX) TaroHax 1 jo Qasu
HaOpsIKaHHS BIPI3HAIOTHCS BijJl BETETATUBHUX OKPYTIICTIO Ta OUIBIIUMH PO3MIPAMH.
KinbkicTe OpyHBOK, SIKI PO3KPUBAIOTHCS, 3aJCKHUTHh BIJ] TMOJIOKEHHS MaroHa — 4uUM
OnmK4Ie Oro po3TalryBaHHS 10 TOPU30HTAIBHOTO, THM MEHIIE OpYHBOK 3aTTUIIIA€THCS
B CTaHi Crokor. OCHOBHI MPOIIECH POCTY 1 OpraHOreHe3y BiA0YBAaOTHCS B MEPHIOMY
nepiofl pocTty 1 po3BUTKY 10 UBITIHHA. [lowaTtox mudepeHiiamii reHepaTUBHUX
OpYHBOK Yy BCIX JOCHIJ)KYBaHUX COPTIB YOPHHIIl BHCOKOPOCIOi 3HAaYHO IHTIOYy€ BCI
POCTOBI TIPOIIECH Y POCIIHUH.

OgHuM 13 BaXJIMBUX [MEPIOJAIB PIYHOTO LMKIY MOP(ONEpioaudHUX 3MIH
MaTOYHHMX POCIUH JOCIIKYBAaHUX COPTIB YOPHUIl BUCOKOPOCIIOl € JIHIMHUI picT 1
PO3BUTOK MaroHiB. JIiHIWHUN PICT 1 PO3BUTOK MArOHIB y OUIBIIOCTI JOCIIIKYBAaHUX
coprtiB — bmtokporn, bitoronba, dappoy, ok, Cnapran, Topo B ymMoBax mpoBeeHHS
JIOCIIIIIB PO3MOYUHAETHCS B MEPIIiH 1 APYTiid Jekai TpaBHs (3aJeXHO B COPTY), a
yepe3 7-9 nib mizHime y copty EmiorT.

OO6miku OIOMETPUYHUX TOKA3HUKIB POCTY TMAroHiB, Yy JOCIHIIKYyBaHUX
COPTO3pa3KiB, CBIAYATh MPO PO3BUTOK MATOYHHUX POCIIHH 3 JOBKUHOIO MPUKOPEHEBUX
naroHiB 70 54,8-76,2 cM (bmokpon), 71,9-96,8 cMm (bmtoronsn), 72,8-97,1 cm ([ok),
71,4-89,5 cm (Cnaprtan). Coptu Topo 1 EmmioT pi3HATBCS OUIbII CIIAOKUM POCTOM
MaroHiB 1 MEHIIUM rabiTycOM POCIIMHHU, MOPIBHSAHO 3 IHIIUMU COPTaMH, JOBKHUHA
OJIHOPIYHUX TIArOHiB, MIPHU IIbOMY, CKJIaJIa€ B cepelHboMy 53,8—68,9 cMm.

[HTEHCUBHUN PICT MPUKOPEHEBUX 1 OOPOCTAIOYMX MAaroHiB PO3MOYMHAETHCS B
KIHIIl YE€pPBHS, IPOJOBXKYETHCA B JIUIHI, @ B CEpEAUH1 CepIiHs npunuuaerbes. Cepenus
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JOBXHHA MPUPOCTY MAaroHiB MaTOYHUX POCIWH Y JOCHIKYBaHUX COPTIB CKJajaalia
39,7-59,0 cm. JlocmimkeHo, 1m0 IHTEHCUBHICTh MPOLIECIB POCTY MAaroHiB 3aJIEKUTh, B
OCHOBHOMY, BiJ] TEMIIEpaTypH MOBITPS 1 KUIBKOCTI OTa/IiB.

Ha nouaTky niTa mpu AOCTaTHIM BOJOTOCTI CyOCTpaTy B KOHTEHHEpax, CHEepris
pPOCTy MaroHiB MaTOYHHUX POCIHMH COPTIB YOPHUII BUCOKOPOCIIOi, TOIOBHUM YHMHOM,
BHU3HAUAETHCSI TEMIEPATYpPHUM DPEKUMOM MOBITPS — 3 MIABUIICHHAM TEMIIEpaTypH
CTHIOCTEPIraeThCsl aKTUBI3AIlsl POCTY MaroHiB. MaKCHUMalbHUI MPUPICT MaroHiB
BIIMIY€HO B YEPBHI-JIMIIHI 1 JocsTaEe B cepeaubomy 48,6+2,9 cM 3a fekany.

3aranpHUM cepeIHbOPIYHUI MPUPICT NPUKOPEHEBUX MAroHIB Y JOCIIIHKYBaHUX
copTiB pi3HUTKCSA Bia 1,2 y copty Topo a0 2,6 mt./pociuny y copty Jrok. Hdiametp
naroHa B 0Oa3aibHIN YacTHHI, 3aJ€KHO B COPTY, B CEPEHbOMY, CTAHOBUTH 6,4—
8,6 MM.

CTiliKiCTh COPTIB JI0 HHU3BKHUX TEMIIEpaTyp TICHO 3aJ€XHUTh BiJl POCTOBHUX
npolieciB marona. J{ocmipkeHHAMHU BCTaHOBIICHO, IO BCl COPTU XapaKTePU3YIOTHCS
JOCUTh BHCOKOIO 3MMOCTIHWKICTIO B yMoBax IIpaBoOepexnoro Jlicocteny Ykpainu.
TpuBamicTs pocTy iX BereTaTUBHUX Ta BET€TaTHUBHO-TEHEPATHBHUX MAroHiB, 32 POKU
MIPOBEJICHHSI TOCTIKEHb, CKiIaaae 128+6 nio.

OTxe, Ha OCHOBI BUBUEHHS OCOOJIMBOCTEN POCTY 1 PO3BUTKY MATOYHUX POCIIMH
copTiB yopHHUIll BUcokopocioi B [IpaBobepexxnomy JlicocTeny YkpaiHu BCTaHOBJICHO
010JI0T14YHI 3acajiy iX KyJIbTUBYBAHHS, SIK IUIOJ0BOI 1 JICOBOI KYJIbTYPH.

JliHiiHM#  piCT TAroHiB HEPIBHOMIPHUW TNPOTATOM TEplojly  BEreTallii.
[HTEeHCUBHICTh Ta TPUBAJICTh POCTOBHX MPOIECIB 3aJCKHUTh BiJI THUIY TMaroHiB
(BereTaTHBHI, BereTaTUBHO-T€HEPATUBHI), TEMIIEpATypHy MOBITPS 1 KUIBKOCTI OIa/liB.
[lepion HallaKTUBHILIOTO POCTY BET€TaTUBHUX Ta BET€TATUBHO-T€HEPATUBHUX [TarOHIB
MPUIAJAE HA YEPBEHb — CEPEAUHY JIUITHS.

BucnoBku. Ha ocHOBI BMBUEHHS OCOOJMBOCTEH POCTY 1 PO3BUTKY MATOYHUX
pPOCIIMH COPTIB 4YOpHHUIl BUcOKopocioi B IIpaBoOepexxnomy Jlicocteny VYkpainw,
JOBEICHO O10JI0T1YHI 3acajy KyJbTUBYBAHHS iX, SIK CaJ0BOi KynbTypH. [Jocmimxeno,
[0 KyJbTHBapH YOpPHULI BHCcOKopocioi bmtokpon, bmtoromnsn, Happoy, ok 1
CnaptaH XapaKTepHU3YIOThCS BHCOKOIO BET€TaTUBHOKO MPOJYKTUBHICTIO, KUIBKICTh
HIOPIYHO YTBOPEHUX TAroHiB Taly>KeHHs, Akux ckiaagae 250-300 mT., Ta sKi
00yMOBJIEHI MapaMeTpaMu PO3BUTKY KOKHOI POCITUHH Ta COPTOBOIO crenudikor. Y
pe3yibTaTi BUBUYEHHSA OI0JOTIYHUX OCOOJMBOCTEH POCTY 1 PO3BUTKY NaroHiB
MaTOYHUX POCIAMH BHU3HAUEHO ONTUMAJbHUN TeEpiox AN PO3MHOXKEHHS
JOCIIKYBaHUX COPTIB YOPHHUIII BHUCOKOPOCIOI 3€JICHUMH, HAIiB3CPEB’ SIHUTMMH 1
3IEPEB'SHITMMU  CTCOJJOBUMHM JKHMBIISIMH, SKHH 30Ira€Thbcs 3 IEpiogoM HaWOIbII

IHTEHCUBHOTO POCTY TMAaroHiB (YepBeHb — CepeIuWHAa JUMHS), a IS 3aroTiBii
3IepeB’SHUTMX TIArOHIB — 3 TMEpIoJOM TJIHMOOKOTO CIOKOK POCITUH (KOBTCHbB-
JMcTONan).

Jlitreparypa

1. Anapromenko A.B., 'onuap O.M., Hikitenko O.M. Ta iH. MeToiuka mpoBeIeHHS
eKCIEPTU3U COPTIB Ha BUIMITHICTh, OJHOPIAHICTH Ta cTabinbHICTH (BOC):
[TnmonoBo-sriaHi, BUHOrpaa Ta ropixomiaai.3a pea. B.B. Bonkonasa. K.: «Aneday,
2000. Bum. 5. 142 c.

13



2. banabak A.®D., Ilwx’sHoBa A.A., JImutpieB B.I. Yopuwuis Bucokopocia
(Vaccinium corymbosum L.): O6lonoriddi 0cOOJUBOCTi, IHTPOIYKIIiS, COPTH,
TexHOJIOT1s po3MHOKeHHs 1 BuUpoOHHUITBA. K.: KT «3abemina—®inskoBchka T.C. 1
komnanis KuiBcbka HOTHA pabpukay, 2017. 288 c. ISBN 978-966-2613—-12—4.

3. T'onuap O.M., Aaapymenko A.B., [TimekeBud A.B. Ta iH. MeToauka aepKaBHOTO
COPTOBUIIPOOYBAaHHS CIILCHKOTOCTIONAPCHKUAX KYJBTYp: MeToau BU3HAYCHHS
MOKa3HUKIB SIKOCTI POCIMHHHIBKOT mpoxaykiii.3a pexa. O.M. Tonuapa. K.:
«Aneday, 2000. Bur. 7. 144 c.

4. Mnanak B.IIl., bamabak A.®., ITmwx’ssHoBa A.A. OCOOGIMBOCTI MPOXOJKESHHS
dbeHosoriuHuX (a3 IHTPOIYKOBAHUX COPTIB YOPHHIN BUCOKOpOCIoi (Vaccinium
corymbosum L.) B ymoBax IlpaBoGepexnoro Jlicocreny Ykpainu. Haykosi npayi
Jicienuuoi akademii nayx Ykpainu: 36. nayk. np. JIsBi: PBB HIITY Vkpainu,
2013. Bun. 11. C. 93-96.

5. MacKenzie K.E. Pollination requirements of three highbush blueberry (Vaccinium
corymbosum L.) cultivars. Journal of the American Society of Horticulture Science.
1997. Vol. 122. No. 6. P. 891-896.

6. Pliszka K. Borowka wysoka. Praca zbiorowa pod red. PWRiL. Warszawa, 2002
154 P.

7. Smolarz K. Uprawa borowki i Zurawiny. Warszawa: Hortpress Sp. z 0.0., 2003. 89 p.

SOWING QUALITIES OF BUCKWHEAT SEEDS DEPENDING ON
CULTIVATION CONDITIONS AND STORAGE DURATION

V. Ya. Bilonozhko!, N. M. Poltoretska®, A. P. Berezovsky, A. A. Dyachok®
"Bohdan Khmelnytsky National University of Cherkasy

?Uman National University, Ukraine

E-mail: bilonogko1952(@gmail.com

Abstract.

This study investigates the effect of long-term storage on the sowing and yield
qualities of modern buckwheat varieties (Yelena, Lileya, Amazonka, Ruslana,
Ukrayinka), cultivated in different years at the experimental field of Uman National
University. It was found that most varieties retained acceptable seed quality over five
years, except Yelena, whose germination rate dropped below standard thresholds. The
yvear of seed formation and varietal characteristics significantly influenced seed
longevity and productivity. Statistical analysis confirmed the importance of
germination energy, seedling vigor, and plant productivity. The formation year
affected yield by up to 44.2%, and variety by 32.2%. The best storability was observed
in Lileya and Amazonka. High initial seed quality was a key factor in preserving

viability.

Keywords: buckwheat, seed, storage, viability, yield, variety, laboratory
germination, influencing factors.
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In modern agronomic research, seed aging is a major concern, particularly
regarding plant gene pools, insurance seed funds, and national reserves. Only selected,
high-quality seeds of regionally adapted varieties meeting varietal and sowing
standards and showing high biological value should be stored long-term.

Due to a lack of data on changes in the sowing and yield characteristics of modern
buckwheat varieties under long-term storage, this study aimed to explore such changes
using experimental seed lots stored under cold warehouse conditions.

A two-factor field trial was conducted to study the variability in seed viability,
germination energy, and yield performance. Factor A was the year of seed formation;
Factor B was the variety (Yelena, Lileya, Amazonka, Ruslana, Ukrayinka). The trial
used 4 m? plots in six replications. Winter wheat was the preceding crop, and wide-row
sowing at 2.5 million viable seeds/ha was used.

The seeds were harvested between 2015 and 2019 at Uman National University.
Post-harvest processing and quality evaluations were carried out from 2016 to 2020 in
laboratory and field conditions. Seeds with 14% moisture were stored in cloth bags at
low temperatures. Seed viability was assessed annually before sowing.

Over five years (2016-2020), most seeds retained standard laboratory
germination except Yelena, whose viability dropped below the required level by the
third year. The average annual decline in this parameter was 8.22%, with more rapid
reductions in germination energy and vigor (9.15-15.36%)).

The longevity of seed viability strongly depended on growing conditions during
seed formation. Seeds from 2015 showed an annual decline of 7.41%, compared to
15.36% and 21.71% for 2018 and 2019, respectively.

Some varieties showed wave-like changes in germination. For instance, Lileya
seeds from 2015 declined from 97.0% to 58.5% over five years, rebounding to 73.5%
in 2020 after a low of 39.5% in 2019. A similar trend was noted in Ukrayinka.

Amazonka seeds from 2018 showed increasing viability, from 91.5% in 2018 to
96.0% in 2020.

Stepwise regression analysis revealed that the yield of progeny from 2015 seeds
was influenced by six main factors: germination energy, seedling vigor, lab
germination, emergence completeness, plant productivity, and the proportion of seeds
larger than 4.5 mm. The multiple correlation coefficient was r = 0.912 (r* =091, p =
0.0001).

In contrast, 2017 seed lots (which declined in quality more rapidly) showed
significant yield dependence only on plant productivity and seed germination speed,
with r=0.821 (1> =0.821, p =0.003).

ANOVA results indicated that the year of seed formation (Factor A) contributed
42.2% to yield variation, while variety (Factor B) contributed 29.3%. Interaction
between factors (AB) contributed only 4.1%, and reproduction-year weather conditions
- 11.3%.

Varietal characteristics also influenced storability: Ruslana and Ukrayinka seeds
lost viability faster, while Lileya and Amazonka had better storage performance.

Initial seed quality played a crucial role in preserving sowing properties. The best
quality was recorded in seeds formed in 2019, with germination energy at 97.0%,
seedling vigor at 98.0%, and laboratory germination at 98.0%. As a result, Yelena,
Lileya, and Amazonka maintained high sowing quality for four years, and Ruslana and
Ukrayinka for three years without significant decline.
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®EHOJIOTTYHUH PO3BUTOK 'EHOTHIIIB APOHII YOPHOILIITHOI
(ARONIA MELANOCARPA(MICHX.) ELLIOTT) B O3EJIEHEHHI
IMPABOBEPEKHOI'O JIICOCTEITY YKPAIHU

Bonogumup M. I'pebentok, Anatomniit ®. banabax

YMaHChKUI HAIllOHAJIBHUM YHIBEPCUTET, Y KpaiHa
E-mail: abalabak@meta.ua; ORCID:0000-0002—1016—4442

Anomauis.

Pozensaoaromvcs  pesynomamu  docniodcenb  adanmueHOCmMi  HOBUX |
NnepCcneKmusHUX copmie apotii uopnonionoi (Aronia melanocarpa (Michx.) Elliott) 6
azpoexonoziunux ymosax llpasobepesicnoeo Jlicocmeny Ykpainu ma npuoamuicms ix
0151 BUKOPUCMAHHA Y JAaHOwagmuomy ousauui. JlosedeHo, wo copmu apoHii
YOPHONTIOHOT BI03HAYAIOMBCS  OEKOPAMUBHUMU  BAACMUBOCMAMU, HEOOCMAMHbO
BUBYEHO €KO0N020-0I0NI02IYHI 0CcOOIUBOCMI POCMY [ PO3BUMKY MAMOYHUX POCIUH )
HOBUX YMOBAX KYTbMUBYBAHHS, } MOMY YUCI, He BUSHAYEHO HAUAKMUBSHIUUX Nepioois
pocmy 6e2emamusHux ma 8e2emamueHO-2eHePaAmuUEHUX NA2oHi6, wo € 0I002TYHOI0
OCHOBOI0 OJiSl KOPEHEeBNACHO20 IX PO3SMHONCEHHSL.

Knwuosi cnoea: aponis wopHonniona, iHmpooyKyis, copm, Mamo4Hi poCiuHu,
03e/leHeHHs, 0eKOPAMUBHI 8ACMUBOCI, pe2eHepayitina 30amHiCma.

PHENOLOGICAL DEVELOPMENT OF BLACK CHOKEBERRY (4ARONIA
MELANOCARPA (MICHX.) ELLIOTT) GENOTYPES IN LANDSCAPING OF
THE RIGHT-BANK FOREST-STEPPE OF UKRAINE

Volodymyr M. Hrebenyuk, Anatolii F. Balabak
Uman National University, Ukraine
E-mail: abalabak@meta.ua; ORCID:0000—0002—1016—4442

Abstract.

The results of studies of adaptability of new and promising varieties of chokeberry
(Aronia melanocarpa (Michx.) Elliott) in agroecological conditions of the Right-Bank
Forest-Steppe of Ukraine and their suitability for use in landscape design are
considered. It has been proved that chokeberry varieties are distinguished by
decorative properties, ecological and biological features of growth and development
of mother plants under new cultivation conditions are not sufficiently studied, including
the most active periods of growth of vegetative and vegetative-generative shoots, which
is the biological basis for their root propagation.

Keywords: aronia chokeberry, introduction, variety, mother plants, landscaping,
decorative properties, regeneration capacity.
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Beryn. Ananizyrouu cTaH po3BUTKY CaIoBO-IIAPKOBOTO TOCMOAAPCTBA B YKpaiHi
3arajom, CJij1 3a3HaYUTH, 10 BEJIUKO] HOHyJ‘I}IpHOCTi JUTS BUKOPUCTAHHS B 03€JICHEHH1
HACEJICHUX MICIIb, CTBOpeHHl MApKOBHX Ta JICOMapKOBUX HAaCaJKeHb, HaOYBaIOThH
ManonoumpeHl JepeBHI 1 KYIIOBI CaJ0BlI KYJIbTypH — YOPHUII BHCOKOPOCIA,
aKTUHIIS, apOHisd YOPHOIUIIIHA, XEHOMEJIEC SIMOHChKUIA, IepeH cripaBxHii Ta iH. L1
Ca/IoBi KyJIbTypY HEBHOATIINBI O YMOB BUPOIILYBaHHS, OCOOIHBO 10 IPYHTOBUX yMoB,
BOHM € IIBUAKOIUTIHUMH  POCIMHAMH, IIOPIYHO  BUCOKOMPOIYKTUBHI 1
BHUCOKOJICKOPATHBHI, MalOTh 3HaYHy BITaMIHHY LIIHHICTh JIMCTKIB, MaroHiB 1 TIoiB [ 1,
3-5,7,8, 11].

3HaueHHS TEPCIEKTUBHUX 1 HOBHUX TIOpUAHMX QOpM Ta COPTIB apoHii
YOpHOIUTIIHOT (Aronia melanocarpa (Michx.) Elliott) y nekopaTtuBHIA KyJIbTYpi
3YMOBJICHO, TaKOX, 3HA4HUM 1HTepecoM. JlepeBHI 1 KyIIOBI POCIWHU apoHIi
YOPHOIUTIAHOT MalOTh BHUCOKY JEKOPAaTHBHICTb, BUPOUIYIOTH iX B OJAMHOYHHX 1
IPYNOBHUX HACAKCHHSX, B KOHTEHHEpax OiJIs KUTJIOBUX CIIOPYH, @ TAKOX MPUAATHI
JUIsL CTBOPEHHS JKMUBOIUIOTIB. Y JaHAA()THOMY JW3ailHI apoOHII0 YOPHOIUTIIHY
IIUPOKO BUKOPUCTOBYIOTH JIJIsI OOpamMJIEHHS CaIOBUX JIOPIKOK 1 TaHKIB B 3aMiCbKUX
OyauHKax. JIeKopaTHBHICTh O3€JIEHEHHS BHU3HA4Ya€ThCs Oaratbma (haKTOpaMHu:
IUTAHYBaHHSIM HAaCa/KEHb, CTEXKOK, OTJISAOBHUX UISHOK, Ha0OpOM acOPTUMEHTY,
CTBOPEHHSIM OOHCailHUX pociauH Ta 1H. PO3BMHEHa KOpeHeBa cucTeMa J103BOJISIE
pO3TalIOBYBAaTH POCIMHY Ha cxuiax |5, 7, 8].

BaxxnuBUM MOKa3HUKOM IHTPOAYKII (JOPM 1 COPTIB apOHIi YOPHOIUTIHOI € iX
3IaTHICTh JIO aJamnTaillii B HOBUX YMOBax KyJbTHBYBaHHS, SIKa MPOSIBISETHCS Y
MPOXOJ/IPKEHHI CE30HHOTO LUKy PO3BHUTKY 1 BU3HAYAETHCS CTYINEHEM BIIMOBITHOCTI
PUTMY POCJIMH JI0 KIIIMATUYHUX YMOB palloHy IHTpOAYyKIIii [2, 6, 13, 14, 15].

OOmexyBaIbHUMH  (DaKTOpaMU PO3MOBCIOPKEHHS HOBUX 1 MEPCHEKTUBHUX
COPTIB apOHii YOPHOILUTITHOT B yMOBaX O3€JICHEHHS € TPUBAIICTh MEPIOAY BereTallii,
cyMma e(peKTUBHUX TEMIIEpATyp, a TAKOXK HU3bKI TEMIIEpAaTypy Y BECHSHUM, OCIHHIH 1
3UMOBHUI MEPIOJH, SIK1 BIUIMBAIOTh HA MiJIMEP3aHHS KOPEHEBOI CUCTEMU 1 HAJ3EMHOT
yacTUHU. ToMy nociipkeHHs (QEeHOJOriyHUX (a3 pocTy 1 PO3BUTKY KyJIbTHUBApPIB
apoHli YOPHOIUIIAHOI B arpoekosioriunux ymoBax IIpaBoOepexxnoro Jlicocremy
VYKpainu € 0JJHI€10 3 TOJIOBHUX YMOB BUBUEHHSI IHTPOIYLIEHTIB, @ TAKOX (Da3 pO3BUTKY
pOCIMH Yy TMepioJl Bereraiii, IO Ja€e 3MOTY BCTaHOBUTHU OCOOJIMBOCTI COPTIB,
MIPUCTOCYBaHHS 0 ()aKTOP1B 30BHILIHHOTO CEPEAOBUINA HA PI3HUX €TANaX OHTOTEHE3Y
[1].

BupimienHs 1ux 3aBlaHb MOKIIMBE JIMIIE MPU IUIECTIPSIMOBAHIN 1HTPOTYKITI
HOBUX 1 MIEPCIIEKTUBHUX COPTIB apOHIii YOPHOTLIITHOT, 1[0 1aCTh 3MOTY BU3HAUUTH X
€KOJIOTIYHY TUIACTUYHICTh, apeand  PO3MOBCIOIKCHHS, CTyTeHb €KOJIOT19HO1
cnerianizaimii, HasIBHICTb EKOTHIIYHOTO pi3HOMaHITTS 1 reHesucy. Coptu-
IHTPOAYLEHTH, NepeOyBaloy 3a MEXaMH CBOTO €KOJIOTTYHOTO ONTHUMYMY, MOXYTh
rOoCTPO pearyBaTu Ha KOJMBaHHS (paKTOPIB 30BHILIHBOTO cepenoBuiia. Tomy came y
[IbOMY HANpsSMKY HEOOXIJIHO BECTH pOOOTY II0A0 BUBUEHHS XapakTepy 1 aMIUITyIu
BapIIOBaHHS O3HAK 1 BIACTUBOCTEM MAaTOYHMX POCIHMH COPTIB apOHIl YOPHOIUIIAHOI B
HOBUX YMOBAX 3pOCTaHHS.

Marepiaim i ™meroau. ExkcnepuMeHTallbHYy 4YacTUHY poOOTH BUKOHAHO
BrpoaoBxk 2021-2024 pp. y po3cangHukax kadeapy caioBO-MapKOBOTO roCrnoaapcTBa
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YMaHCBHKOTO HalllOHAJBLHOTO YHIBEPCUTETY CaJIBHMIITBA, a TAKOX PO3CAJTHHUKAX
Hamionansnoro nennpomnapky «CodiiBkay HAH Vkpainu 1 TOB «bpycssinay.
@DeHOJIO0T14HI CITOCTEPEKEHHA 1 010METPUYHI MOKAa3HUKU POCTY 1 PO3BUTKY MaroHiB
MaTOYHHMX POCJIHH COPTIB apoHii YopHoIutiaHoi — AMiT, ApoH, Bikinr, Beecnaga,
[Nanuuanka, Hepo, Xyrin BuBuanu 3rimHo kBamidikarmiitnux meroauk [9, 10]. Meta
JOCTI/DKEHHSI TOJsraja B OI[IHIOBaHHI 1 PO3UIMPEHHI MOXJIMBOCTEH MPAKTUYHOTO
BUKOPHUCTaHHA Yy CaJ0BO-MIApKOBOMY Trocmnogapctsi [IpaBoGepexknoro Jlicocremy
VYKpainu HOBUX 1 BUCOKOACKOPATUBHUX COPTIB apOHIi YOPHOILTIIHOI.

PesyabTatn Ta oOroBopenHsi. IIpoBeneHi (EHOJOTIYHI CIIOCTEPEKEHHS
BIIPOJOBXK  Bereramiitnux mnepiomiB  2021-2024 pp. 03BOJMIM  OTPUMATH
(heHOCTIeKTpaIbHUM aHajli3 PUTMIB POCTY W PO3BUTKY JOCHIIKYBAaHUX KYJIHTHUBAPIB
apoHii YopHoruiigHoi B yMoBax [IpaBoGepeknoro Jlicocteny Ykpainu 3aJie’KHO Bijl
CE30HHUX 3MIHIOBaHb KJIIMAaTUYHUX YMOB. JlociikeHo, 1m0 (PeHOTOTIYHUN PO3BUTOK
POCJIMH COPTIB apOHIi YOPHOIUTIJHOI — 3aKOHOMIPHE YEpryBaHHS 1 WIOpIYHE
MOBTOpeHHs (eHosoriyHuX (a3 BereTaiii 1 CIOKOI, POCTy IMAaroHiB 1 WOro
3aBEpIIIEHHS, MTOSBU Ta ONMaJaHHs JUCTKIB, IBITIHHSA, TO3p1BaHHS ILJIO/AIB 1 HACIHHSI.

VY JocmiKyBaHUX POCIMH COPTIB apoHIl YOPHOIUIIHOI B1AOYyBaeThCA
MOCJI1IOBHE MPOXOKEHHS (PEHOJIOTTUHUX (Pa3 pOCTy 1 pO3BUTKY OKPEMHX OPTaHiB, IO
XapaKTEPU3Y€ETHCS SIBHO BUPAKEHUMH 30BHIIIHIMU MOP(OJIOTTYHUMU 3MIHAMH POCTY,
LBITIHHS, IUIOJOHOIICHHS TOHIO. Y JAaHOMY BHNAJAKY, (peHoJoriyHi ¢azu pocrty i
PO3BUTKY CTAaHOBJISATh 3HAUHY 3allIKaBJICHICTh IPU BBEJCHHI B KYJIbTYypy O3€JICHEHHS
HOBUX 1 TMEPCINEKTUBHUX JEKOPATUBHUX TiOpUAHMX QOpM 1 COpTIB apoHii
YOPHOIUTIIHOI. AHal3 BUKOPUCTAHHS POCIUH COPTIB apoHii YOPHOIUTIAHOI B
03€JICHEHH1 BYJIMIIb 1 MAPKIB 31HCHIOBAIN MapIIPyTHUM MeToaoM [ 12—-15].

MaTouH1 poCIUHU JOCTII)KYBaHUX COPTIB apOHil YOPHOILIIHOI YITKO pearyBajiu
Ha 3MIHIOBaHICTb TeMnepaTypH HOBITPS. 1 KUIBKOCTI OMNajiB, a TPUBAIICTb
BETeTAIIIHOTO TIEPioAy MOB’s3aHa 3 KIIIMAaTUHYHUMHU YMOBaMH Ha JaHiil TepuTOpii, 1o
3HAYHOIO MIPOIO CYTIPOBOIKYETHCSI 3MIHAMH B iX CE30HHUX PUTMAX POCTY 1 PO3BUTKY.
BuszHaueHi (akTopu 3yMOBIIOIOTH AAaTH MOYATKy 1 TPUBAJIOCTI (a3 iX PO3BUTKY B
yMOBax MPOBEICHHs OCIiHKeHb. HecpuaTnuBi TemmnepaTtypHi YMOBU 3aTPUMYIOTh
HAacCTaHHA TOi YW I1HIIOT (a3u PO3BUTKY POCIHMH, IO CHpPUSE MOJOBKEHHIO ii
TPUBAJIOCTI.

HocmimpkeHo, 1mo (heHonoriydi a3 po3BUTKY BUPOULYBAHUXT €HOTHUIIIB 3HAYHO
3anmexath Bl cymu edextuBHHX Temmeparyp, Bunmx +5°C. Ilowatok Bererartii
OUTBIIIOCTI JTOCHIDKYBAaHUX COPTIB B yMOBaxX YMaHI BIIMIUEHO y TpPETid aeKkaji
OepesHs 3a cepeaHb01000Boi Temmiepatypu 4—6°C. Y mepuriii nekami KBITHS, KOJIA
cyma epeKTUBHUX Temrepatyp ckianana 41-45°C, crnocTtepiraeTbCsi HaOpsIKaHHA 1
PO3TPICKyBaHHS OPYHBOK Y BCIX COPTIB.

[TopiBHIOIOYM JTiITEpaTypHI JaHi, OB’ s13aHI 3 (PEHOJOTIYHUMHU JTOCIIKCHHIMH,
HAJICKUTh  3a3HAUMTH, 10 B yMOBaxX TMPOBEACHHS JOCHIIKEHb COPTHU
XapaKTEepU3yIOThCA OUIbII paHHIMU CTPOKaMHM MPOXOJKEHHS (QeHoda3 pO3BUTKY.
BusnauanbHUM TIpu 1IbOMY € caMme TemieparypHudl (Qakrop. XapakTepHOIO
OCOOJIMBICTIO € PO3TPICKYBaHHS JIUILIE YACTUHU OPYHBOK MMAaroHa, peuiTa 3ajIuilaeTbCs
B CTaH1 crokoro. Lle ogHe 3 3aXUCHUX MPUCTOCYBAaHb POCIUH apOH1i YOPHOIUTIAHOI JI0
HECHPUSTIIMBUX MOTOAHUX YMOB. 30KpeMa, MOUIKOKEH] 1HKOJIM MI3HbOBECHSIHUMU
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3aMOpO3KaMH MaroHu MPU3YyNUHSIOTH CBIA PICT, 110 CIIOCTEPIragoch, HAPUKIAM, Y
2022 pori abo 30BCIM THHYTH, a Bxke uepe3 10—15 mi6 po3TpickyroTbes OpyHBKH, SIKi
3QITMIIANKCH Y CTaH1 CIIOKOI0 a00 MPOOYHKYIOTHCS CIUIAY1, 3 TKUX PO3BUBAIOTHCS HOBI
MaroHu.

[lepiog wacy MK MOYaTKOM 1 3akiHYeHHSM (a3u HaOpsKaHHS JIHUCTKOBHUX
OpYHBOK CKJIaJIa€ BiJl TPHOX JIO T’ SITH Ai0, 1 Bifpa3y 3’ SABISIOTHCS MOJIOI JUCTKH, IO
MOB’SI3aHO 3 OCOONMBICTIO OyZ0BH OpPYHBOK POCIWH apoHii YopHOIIiAHOI. Poku
JTOCIIDKCHHST BUIPI3HSJIMCH 3a IMOYAaTKOM 1 TPHUBAIICTIO (PeHodazu «3’sBICHHS
JUCTKIB». PaHHIN BECHSHUN MEpioJi CIPHUSB IIBUJIKOMY PO3TPICKyBaHHI OpYHBOK 1
YTBOPEHHIO JIMCTKIB, MpOTE mepioj OyToHI3alli Ta IBITIHHSI MaikKe CITIBIIaIaB
IIOPIYHO.

Hocnimxeno, mo penodasza «OyToHizalii» Tpusae Big 25 kBiTHs 10 04 TpaBHs, a
denodaza «uBiTiHHSIY Tpoxoauth 3 11 g0 22 TpaBus. Tpusamicte mux ¢enodas
cTaHOBUTh 9—-14 7110 1 3ajJeXuTh BIJ TEMIEpPaTypHUX YMOB. Y 1 TEpPMIHHU
MIPOXOJ/IPKEHHA (PEHOJIOTTUHUX (ha3 CIOCTEPIraloThCs Pi3Ki Mepenagn JEHHOI Ta HIYHOI
TEMIIEpaTypu TOBITP, i€ HiYHa TeMIeparypa cranoButh 2—7°C, a nenna — 21-24°C,
a B okpemi mepiomgu 26-27°C. I{BiTiHHS pOCIMH IOCIiIKYBaHUX COPTIB apOHii
YOPHOIUIIIHOI B HACa/UKEHHSAX 1 HAa BIIKPUTHUX JUISHKAX BIJOYBA€ThCS HIOPIYHO
MacoBO 3 PSICHUM ILUTOIOHOIICHHSIM, 10 HAJa€ iM BUCOKY JIEKOPATUBHICTb.

VY MaroyHuX pPOCIUH COPTIB apOHIl YOPHOIUTIAHOI (POPMYBaHHS 3arajibHOrO
J€KOPAaTUBHOTO BUTJISY 3HAUHO 3aJIEKUTh B1J] JUCTKOBOI TOBEPXHI — KOJIBOPY, (popMu
1 pO3MIpIB JIHCTKIB, Ta iX TPHUBAJIOCTI OOJUCTBICHHS. Maiike y BCIX COPTIB IIi
MMOKa3HUKHU JIEKOPATUBHOCTI BIATIOB1IAIOTH BUKOPUCTAHHIO 1X B 03€JICHEHH] HACETIEHUX
Miclib. 3a0apBJICHHS JIMCTKIB Y YEPBOHUM KOJIpP BiOYBA€THCA HAMPUKIHIN CEPIHS 1
IPOJOBKYEThCSI YBECh BepeceHb. [l04aToKk OCIHHBOrO JIMCTOMANy PO3MOYMHAETHCS
OJIHOYACHO 3 IHTEHCUBHUM TE€MHO-YE€PBOHUM 3a0apBIICHHSIM JIUCTKIB, TOJ1 SIK MACOBHI
JUCTOMAJ BIJMIYAETHCA HAMPHUKIHIIL JKOBTHS, KOJM POCIUHU BCTYMNAKOTh Y
(G1310JI0TIYHUAN CMIOKIM. 3a HAIIMMU CHOCTEPEKEHHAMH O10JIOTT4HI O0COOJIMBOCTI
LBITIHHS KYJbTUBApPiB apOHIi YOPHOIUTIAHOI MOAIOHI JIJIsl BCIX COPTIB, aje PI3HATHCA
HE3HAYHO, JIUIIIE, 32 TIOYATKOM 1 TPUBAJIICTIO.

DeHOPUTMIYHI JTOCHIIKEHHS, CBIIYAaTh MPO T€, WIO JIHIMHUWA PICT MaroHiB y
COpTIB apOHii YOPHOIUIIHOI € HEPIBHOMIPHUM BIPOJOBX IEpIOAYy Bereraiii, a
IHTEHCUBHICTb 1 TPUBAJICTh iX POCTY 3HAYHO 3aJICKUTh BiJ TUIYy 1 METaMEPHOCTI,
TeMIepaTypu HOBITPs 1 KUIBKOCTI omajiiB. Bu3HaueHo, M0 HaaKTUBHIIIMNA TEPioA
JHIAHOTO POCTY 1 PO3BUTKY BEreTATHBHUX Ta BETeTATHBHO-TEHEPATHBHUX MaroHiB
CIIOCTEPIraeThCs Yy YEPBHI 1 TPUBAE 0 CEPEIUHU JIUITHSI.

BucnoBku. Pesynbratu mocmipkeHHs (peHoJIoriyHuUX (a3 pocTy 1 PO3BUTKY
COPTIB apoOHil YOPHOIUTAHOI CBig4aTh IPO TE, IO rpyHTOBo—KJIiMaTI/Iqu YMOBU
[IpaBoGepexxknoro Jlicocteny YkpaiHM LUIKOM NpUAAaTHI AN iX KyJbTUBYBAHHS.
JloBeneHo, 1m0 (hEHOJIOTIUHI CHOCTEPEKEHHS 32 POCTOM 1 PO3BUTKOM POCIHH
JOCTIKyBaHUX COPTIB apoOHIii YOPHOILTIAHOI HAJIEKUTh PO3MOYMHATH 32 HACTAHHS
mwmocoux temmeparyp (5°C). JlocmimkeHo, o BereTamiiHui Mepioy] y BU3HAYEHHUX
COPTIB PO3IOYMHACTECSA 3a CepeaHboa000Boi Temmeparypu 7-8°C, a (eHomOriuHa
(asza «upiTiHHA» BinOyBacThes 3a Temmeparypu mositps 14-15°C, tomi sx ¢asa
«rmogoromeHHs» — 22-24°C. Y npyriii nexazi TpaBHs cepenHs 1000Ba TeMIEpaTypa
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craHoBuTh 14-16°C, a nenna — 22-24°C 3 PIBHOMIPHUM BHUITQIaHHSM OCAJKIB, IO
CTBOPIOE ONTHMaJIbHI YMOBH POCTy 1 PO3BHTKY MATOYHHUX POCIHWH apoHii
YOPHOTLTITHOT Ta ONITUMAJIEHOTO TTPOXOKEHHS (PeHOJOTIYHUX (as.

Y mioMy, mepiom BereTarii pOCIHMH JOCHIKYBaHMX TEHOTHUIIIB apoHii
YOPHOIUTIIHOT B arpoekosioriunux ymoBax IIpaBobGepexnoro Jlicocreny VYkpainu
3a0e3mnedye MPOXOIKCHHS TTOBHOTO ITUKITy CE30HHOTO iX PO3BHUTKY. I3 3aKiHUEHHSIM
BETEeTAIIIHOTO MEPIOAY POCIUHH 3HAXOAATHCS Y (DEHONOT1UHIN (ha3i «CIIOKOI0», KU
TpuBae B cepenHboMy 150—155 nmi6. Lli BiOMOCTI HalleKUTh BPaxOBYBAaTH IpHU
CTBOPEHHI TOBHOIIIHHUX JaHAMA(THOAPXITEKTYPHUX KOMIIO3HUIIIM, a TaKoX B
03€JICHEHH1 HACEJICHUX MICIIb.
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AHAJII3 3A TIOKASHUKAMMU SIKOCTI 3EPHA 3PA3KIB INITEHUI
M’AKOI O3UMOI, CTBOPEHUX 3A I'BPUAUBALIL TRITICUM
AESTIVUM L. x TRITICUM SPELTA L.

Ipuna I1. diopaiesa, Jleonin B. [Ipokonuyk, Tapac B. IIpokomuyk
YMaHCBhKUI HalllOHAJIbHUM YHIBEPCUTET, Y KpaiHa
E-mail: diordieva201443@gmail.com; ORCID ID: 0000—-0002—8534-5838

Anomauis.

YV 0ocnioocennsix 2023-2024 pp. npoananizosano yporcatiHicms i AKiCMb 3epHa
3pasKieé nuienuyi M ’aKoi o3umoi i eudineno nepcnekmusHi ceHomunu. 00 ’€kmom
odocniodicenv Oyau 15 xpawux 3paskie nuieHuyi M ’saKoi 03UMoi, wo cmeopeHo 3a
Midiceu0osoi eibpuouzayii Triticum aestivum L. x Triticum spelta L. 6 Ymancokomy
HYC. Bcmanosneno, wo 12 3paskie icmomuo nepesuwyy8aiu CcmaHoapm 3d
noxasxHuxamu axocmi zepra. Buoineno 3pazku 270, 308 i 348, wo edano nocouyioms
BUCOKI NOKA3HUKU SKOCMI 3epHa, 30Kkpema, emicm 6 3epHi binka — 16,6—16,9%,
Knetikogunu — 36,1-36,8%, ceoumenmayiss — 60,1-61,5 mm, cuna 6opowna — 340—
350 o. a, meepdicmw 3epna 60,8—61.2 o. n.

Knwuogi cnosa: nwenuys m’ska o3uma, mMicm 6 3epHi OLlIKa, MiCm 8 3epHi
KNeUKOBUHU, CUla 6OpOUHA, Meepoicmb 3epHda.

ANALYSIS OF GRAIN QUALITY INDICATORS OF SOFT WINTER
WHEAT SAMPLES CREATED BY HYBRIDIZATION OF TRITICUM
AESTIVUM L. x TRITICUM SPELTA L.

Iryna P. Diordiieva, Leonid V. Prokopchuk, Taras V. Prokopchuk
Uman National University, Ukraine
E-mail: diordieva201443@gmail.com; ORCID ID: 0000-0002—8534—-5838

Abstract.

In the studies of 2023-2024, the yield and grain quality of soft winter wheat
samples were analyzed and promising genotypes were identified. The object of the
research was 15 best samples of soft winter wheat, created by interspecific
hybridization of Triticum aestivum L. X Triticum spelta L. in the Uman NUH. It was
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found that 12 samples significantly exceeded the standard in terms of grain quality
indicators. Samples 270, 308 and 348 were identified, which successfully combine high
grain quality indicators, in particular, the content of protein in the grain is 16.6—
16.9%, gluten content is 36.1-36.8%, sedimentation is 60.1-61.5 mm, flour strength is
340-350 o. a, grain hardness is 60.8-61.2 o. p.

Keywords: soft winter wheat, protein content in grain, gluten content in grain,
flour strength, grain hardness.

Beryn. T'onoBHUMM HampsiMaMM Y CEJICKINT MINEHHUIl M’SIKOi 03UMOi OynH 1
3QJIMIIIAIOTHCS] BUCOKA BPOXKAMHICTSD 1 AKICTh 3epHa (Bucky6 Ta iH., 2022; BacuieHko
Ta iH., 2018). OnHak B 0OCTaHHI pOKU CIIOCTEPITa€ThCsl 301IBIIIEHHS BPOXKAMHOCTI MOPSIA
13 TIOMITHUM 3HIKEHHAM AKOCTi 3epHa ([liopaiesa Ta iH., 2018; Psi6oBo:n ta iH., 2017).
ToMy CTBOpEHHS HOBUX BHUCOKOBPOKaHHUX (DOPM 1 COPTIB MILEHHUIIl 3 M1JBUILIEHUM
MOKa3HUKAMH SIKOCT1 3€pPHA € aKTyaJIbHUM 3aBJIaHHSIM CENEKIlli KyJIbTypH.

B VYmaHcbkOMy HaIllOHAJIbHOMY YHIBEPCHUTETI CaJIBHHUIITBA MPOBEACHO
MDKBHUJIOBY TiOpuauzaiito 7riticum aestivum L. X Triticum spelta L., y pe3ynbTati
CTBOPEHO HH3KY HOBUX CEJICKIIMHMX 3pa3KiB, IO XapaKTePU3YIOThCS 3HAYHOIO
Bap1aOEIIbHICTIO 32 TOCIIOAAPCHhKO-I[IHHUMU O3HaKaMu 1 BiacTuBocTamu (JliopaieBa ta
iH., 2018; MiopaieBa, 2018). MeTorw nociigxkeHb Oyio MPOBECTH MNOPIBHSUIBHUMA
aHa i3 CTBOPEHUX 3pa3KiB 3a YPOXKAMHICTIO 1 TOKAa3HUKAMHU SIKOCTI 3€pHa s
BUJIIJICHHS MEPCIIEKTUBHUX T€HOTHUITIB 3 METOIO 1X 3a]y4eHHs B CEJICKIIMHUI mpoliec
CTBOPEHHS BUCOKOTPOYKTUBHUX COPTIB MIIEHUII M’ SIKOI 03UMOI.

Marepiaam i meToam. JlocmmkeHHs mpoBeeHo BIpooBxk 2023-2024 pp. Ha
JTOCIITHUX JUISTHKaX 1 B HaBYAJIbHO-HAYKOBINA JIabopaTopii T€HETHUKH, CENIEKINi 1
HACIHHUIITBA YMAaHCHKOTO HAIIIOHAJILHOTO  YHIBEPCUTETY CAaJIBHUIITBA, IO
postamoBanuii 'y IlpaBoGepexxHomy Jlicocteny VYkpaiHu, B yMOBaX HECTIHKOIro
3BOJIOKEHHS. [PYHT JOCIIHOTO MOJS — YOPHO3EM OIIiA30JICHUM BaXKKOCYTJIMHKOBHIA
Ha Jieci. Y J0CIill BUKOPUCTOBYBAIM CUCTEMAaTUYHUN METOJI PO3MIIIEHHS IUISHOK.
[ToBTOpHICTH AOCIIY — YoTHpHUpPa30Ba. CTaHIapTOM BUCTYIAB COPT MILEHUII M’ SIKOT
o3uMoi [lononstaka. O6’€kTOM JOCHIIKEHb OyM 15 Kpamux 3pa3KiB MIIEHULT M’ IKO1
03UMOi, 110 CTBOPEHO 3a MIXXBUIOBOI TiOpuau3auii Triticum aestivum L. X Triticum
spelta L. B YmMancbkomy HY C. [1oka3znuku siKocTi (BMICT O11Ka 1 KIIEMKOBUHU B 3€pHI,
cuna Oopomna (W), cemuMeHTarlis, TBEPAICTh 3€pHA) BU3HAYAIU METOJOM
iH(ppadepBOHOI CHEKTpocKomii 3a BUKOpUcTaHHs mpuiany Infratec™ Nova (FOSS
Analytical, IlIBemis). ExkcmepumeHnTanbHi [OaHi aHaTI3yBaIM CTaTHCTHUYHO 3
BUKopucTanHaM nporpamu Microsoft Excel 2010. 3a metomukoro B. O. €menka 3i
ciiiBaBTopamu (2014).

Pe3yabTaTtu T2 00roBopenHsi. J[ocaiKeHHSIMU BCTAHOBJICHO, 1110 BMICT O1JIKa B
3epHI CTBOPEHMX 3pa3KiB MIIEHUIl M’ IKOi 03UMOi BapitoBaB y mexax 14,4—16,9%,
kieikoBuHM — 30,4—-36,2%. IcToTHE 301b1IIEHHS BMICTY O1J1Ka 1 KJIIGHKOBUHHU BITHOCHO
CTaHJapTy 3aiKCOBaHO Yy BCIX IOCHIIPKYBaHUX 3paskiB. Kpammmu 3a 1mumu
nokazHukaMu Oynu 3paszku 348 (Bmict Outka — 16,9%, kneiikoBunu — 36,2%), 270
(BMicT Ounika — 16,7%, knelikoBunu — 36,8%), 302 (BMmicT Oinka — 16,2%, kieiikoBUHU
—35,0%), 268 (Bmict O11ka — 16,1%, kneiikopunu — 35,1%).
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3a TNOKa3HMKOM ceauMeHTanili 13 3pa3kiB ICTOTHO MEpPEBUIYBaId COPT
[Tononsuka. HaiiBumny cemmMentariro 3adikcoBano y 3paskiB 270 (61,5 mm), 302
(60,3 mm), 308 (60,8 mm), 348 (60,1 Mm).

VY nmpoBeaeHUX MOCHTIKEHHAX chjla OopoIlHa BapiroBaia B Mexkax 238-350 o. a.
HatiBumry cumy 6opomraa BiamiueHo y 3paskiB 270 (350 o. a.), 308 (340 o. a.), 348
(340 0. a.). 3rigHo knacudikamii MIIEHUI 3a CUJIOI0 OOpOIIHAa BCl 3pa3Ku
11eHTUiKyI0ThCs, K 3a10BUIbHI mominmryBadl (W = 280—400 o. a.), 32 BUHATKOM
3paszka 340, sskuii BiqHOCEHO A0 MiHHUX mmeHuIns (W = 240 o. a.).

TBepaicTh 3epHa BapioBajia y IIMPOKOMY Jiana3oHi Bijg 17,2 o. m. 1o 61,2 o. 1.
3rigHo kiacudikalii 3a TBepAICTIO 3epHa, 3pazku 270, 308 1 348 igeHTH(IKOBAHO
TBEpI03epHUMH, 3pa3ku 255, 305, 358, 364 1 365 — HamiBM IKO3EpHUMHM, 1HII —
M’ IKO3€pPHHUMH.

BucnoBku. Y pe3ynbTaTi MPOBEACHUX JOCIIKEHb BCTAHOBJICHO, 110 12 3pa3KiB
ICTOTHO MEPEBUILYBAIU CTAaHIAPT 3a MOKAa3HUKAMHU SIKOCTI 3epHa. BunineHo 3pas3ku
270, 308 1 348, 110 BOano NO€HYOTh BUCOK] IOKa3HUKH SIKOCTI 3€pHA, 30KpeMa, BMICT
B 3epHi Ouika — 16,6—16,9%, wieiikoBunun — 36,1-36,8%, cenumentariis — 60,1-
61,5 mMm, cuna 6opormrHa — 340-350 o. a, TBepaicTh 3epHa 60,8—61.2 o. 1.
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BIOJIOT'TYHA IIHHICTh BIJIKA 3PA3KIB ITIIEHUI M’SIKOI O3UMOI,
CTBOPEHMUX 3A I'IBPUAN3AILLIL
TRITICUM AESTIVUM L. x TRITICUM SPELTA L.

Ipuna I1. [JiopaieBa, €sreniit M. Tanumubkuii, Bagum C. Jlykisauyk
YMaHChKUI HAIllOHAJIBHUH YHIBEPCUTET, Y KpaiHa
E-mail: diordieva201443@gmail.com; ORCID ID: 0000-0002—8534—-5838

Anomauis.

lIpoananizosano amiHokuciomuutll ckiao 0inka ma 1uo2o 0ioN02iYHy YIHHICMb Y
YOMUPHLOX 3pasKie nueHuyi m’'axoi ozumoi (3872, 4075, 6274, 6750), cmeoperux 3a
eiopuouzayii. Triticum aestivum L.*x Triticum spelta L. Bcmanosneno, wo emicm
AMIHOKUCIIOM Y 3ePHi CIBOPEHUX 3DA3KI8 8aPIt06A8 3AEHCHO BI0 2EHOMUN)Y 8 MeHCax
180,11-206,21 me/2. IIpu yvbomy émicm He3AMIHHUX AMIHOKUCIOM 8APIIOE 8 MeHcax
33,83-38,67 me/e, 3aminnux — 72,98-83,77 me/e. Ceped He3aMIHHUX AMIHOKUCIOM
OINOK 3pa3zKie nuleHuyi M’ sKoi 03UMOi HatuOIIbwe MiCMmUumo Jetiyuty i QeHiananiny.
Haiisuwyy 6ionociuny yinnicms mac 6inox spaskie 6850 i 3872.

Knwuoei cnosa: aminoxkucioma, inmezspanvHull CKOp, AMIHOKUCIOMHULU CKOPD,
nuleHuYs M 'aKa 03umda

BIOLOGICAL VALUE OF PROTEIN OF SOFT WINTER WHEAT
SAMPLES CREATED BY HYBRIDIZATION
OF TRITICUM AESTIVUM L. x TRITICUM SPELTA L.

Iryna P. Diordiieva, levhenii M. Tashlytskyi, Vadym S. Lukiianchuk
Uman National University, Ukraine
E-mail: diordieva201443@gmail.com; ORCID ID: 0000—-0002—-8534-5838

Annotation.

The amino acid composition of the protein and its biological value were analyzed
in four samples of soft winter wheat (3872, 4075, 6274, 6750), created by hybridization
of Triticum aestivum L. x Triticum spelta L. It was found that the content of amino
acids in the grain of the created samples varied depending on the genotype within
180.11-206.21 mg/g. At the same time, the content of essential amino acids varies
within 33.83—-38.67 mg/g, and essential amino acids — 72.98-83.77 mg/g. Among the
essential amino acids, the protein of soft winter wheat samples contains the most
leucine and phenylalanine. The highest biological value is the protein of samples 6850
and 3872.

Keywords: amino acid, integral score, amino acid score, soft winter wheat

Beryn. IlpomoBosbua Oesmneka, 30kpema, AeIIUT MOBHOIIHHOTO OlIKa Ta
€CCeHIlaIbHUX HYTPIEHTIB, € OJHIEI0 3 HaraJIbHUX MpooOsieM JIoAcTBa. [ BupiieHHs
MOKJIMBE 3a 30arayeHHsi aCOPTUMEHTY XapyoOBOi MPOAYKIlli MOBHOI[IHHUMH O1lJIKaMu
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Ta €CCEHIIAJIbHUMHU HYTPIEHTAaMU B CETMEHTI MacoBoro xapuyBaHHs (JIroOuu Ta iH.,
2019; JTro6uy, 2016). HaitBa)x TMBIIIIMME MTapaMeTpaMH sIKOCTI 3€pHA MIITIICHUIT € BMICT
aMIHOKHCIIOT (3aMIHHUX 1 He3aMiHHUX) 1 X ckop ([poboT Ta iH., 2014). L1i moka3HUKH
HE € KOHCTAaHTHHMMH 1 BapilOIOTh 3aJ€KHO B TEHOTHIY, IIOTOJHUX YyMOB,
arpoOTEXHOJIOTIi TOIIO, IO ICTOTHO BIUIMBAIOTh HA MOKA3HUKH O10JIOTTYHOI IIIHHOCTI
oinka (JIrobua, 2016; JIpo6oT ta iH., 2014).

Mertoro nocnipkeHb OyB aHali3 0COOIMBOCTEH aMiHOKHCIOTHOTO CKJIaxy Oinka
Ta HWoro O10JIOTIYHOI IIHHOCTI y 3pa3KiB MIICHHUINl M’SKOI 03MMOi, CTBOPEHHX 3a
riopuau3amii Triticum aestivum L.x Triticum spelta L.

Marepiaau i MeToau gociimkenb. O0’€KTOM JOCIIIKEHb OyJIM YOTUPH 3pa3KH
nieHumi M’skoi o3umoi (3872, 4075, 6274, 6750), mo CTBOpPEHI 3a MIKBHJIOBOL
ribpuau3zaiiii 3 nieHunero crensta B YMancbkomy HYC. CtangapTom BUCTYIIaB COPT
MIIEHUI M’ K01 03uMoi [loomnstaka. BMicT y 3epHi aMiHOKUCIIOT BU3HAYAIH METOJIOM
10HOOOMIHHOT PITUHHOI XpoMartorpadii. AMIHOKHUCIOTHUNH CKOP €CEHIlaIbHUX
aMIHOKHCIIOT BU3HAYAIH 32 (hOPMYJIIOIO

A 100
= — %
0 » A€

A — aMIHOKHUCIOTHHH cKop, %; ® — QakTuyHuil BMICT KucaoTH, MI/r; O —
OINTUMAaJIbHUHM BMICT aMIHOKHCJIOTH, MI/T O17Ka.
[HTErpanbHUl CKOp PO3pPaxoBYBaJM 32 TAKOK (POPMYIIOIO

=2 4100
= — %100, ge
A

[ — inTerpansHuii ckop, %; ® — pakTHuHUN BMICT aMiHOKHCIIOTH, MT/100 r; JI — moboBa
noTpeda aMIHOKUCIOTH OPTraHi3MOM 370pOBOT JIFOJAUHH, MT.

Pe3yabTratn Ta 00roBopeHHsi. JlOCHIPKEHHSIMU BCTaHOBJIEHO, IO BMICT
aMIHOKHCIIOT Y 3€pHI CTBOPEHUX 3Pa3KiB BapiloBaB 3aJI€KHO BiJ F'€HOTHIY B MEXax
180,11-206,21 Mr/r. 3a cyMOI0 He3aMIHHUX aMIHOKHCJIOT BC1 CTBOPEHI 3pa3KH iCTOTHO
MepeBUIyBaM CTaHAapT. HalBUIIOI CyMOI0 HE3aMiHHUX aMIHOKHUCIOT Yy 3€pHI
xapakrepusyBanucs 3paszku 6750 (38,67 mr/r) ta 3872 (34,63 mr/r). 3pazku 6274
(34,15 mr/r) ta 4075 (33,83 Mr/T) Aemio mocTymnaaucs iM, TpoTe XapaKTepu3yBaInCs
BHCOKMM BMICTOM METIOHIHY W Tpuntodany. Y CKiIagl HE3aMIHHUX aMiIHOKHCIIOT
MepeBaXkay JICUIIMH, BMICT SIKOTO BapifOBaB 3aJIEKHO BiJl TEHOTHITY B Mexax 8,3 1—
9,88 Mr/r Ta BamH — 5,32-6,19 mr/r.

Bwmict 3amiHHUX aMiHOKUCIOT BapitoBaB Bia 33,83 wmr/r y 3paska 4075 no
38,61 mr/r y 3pa3ka 6750. 3a cyMOr0 3aMIHHMX aMiHOKHCJIOT BC1 IOCTIIKYBaH1 3pa3Ku
ICTOTHO TIEPEBUILYBaJIM KOHTPOJIbHUN BapianT. Cepen 3aMIHHUX aMIHOKHCIIOT
nepeBaXkasia riaoraminoBa kuciora (29,01-31,79 mr/r).

[Hdopmaltis npo 3aragbHUN BMICT HE3aMIHHUX AMIHOKHCIIOT HE XapaKTEpHU3Ye
3a0€3MeueHHs] HUMM J1000BOi TOTpeObu opraHizmy mwoauHu (JIuxousop, 2019).
JIOCTIIPKEHHSIMU ~ BCTAHOBJIGHO, IO JIMITOBAaHMMH AaMIHOKHCIOTaMH Y 3€pHI
CTBOPEHHUX 3pa3KiB € JII3UH 1 TpUNTOo(aH, aMIHOKHCIOTHHI CKOP SKMX 3MIHIOBAaBCS B
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mexax 60-80%. [HocmigxyBaHl TE€HOTHUIM, KpiM JI3UHY 1 TpuUnTOpaHy, Maiu
He3HauHWid nedinuT TpeoHiHy, a 3pasku 4075 1 6274 Ttakoxk Mamu aedinuT
130/1eMHy. AMIHOKHCIOTHHM CKOp IHINUX HE3aMiHHUX aMiHOKHUCIOT OyB
6e3neimUTHIM.

[HTerpanpHuil CKOp aMiHOKHCIOT XapaKTepHU3y€e 3/aTHICTh OlKa 3a0BOJIBHITH
n00o0By OiosoriuHy moTpedy opranizmy moauau (Cupoxman & Jlozosa, 2011). Cepen
JOCTIIKyBaHUX T€HOTHUITIB HAWBUILUHN 1HTETpaIbHUN CKOP (piKCyBaiu y 3pa3kiB 3872
ta 6750, sxi HaKOIRIIE 3a0e3MeuyBaik O10JI0T1YHY TOTPeOy JHOUHU TITyTaMiHOBOIO
kucnotow (201-234%), i3oneriuunoMm (Ha 198-247%), Baminom (Ha 215-248%),
neiuHoM (Ha 182-215%).

BucHoBku. AMIHOKUCIIOTHUN CKJIaJ 3€pHA 3pa3KiB MIICHUIN M’ IKO1 03UMOi Ta
fioro 010JI0TIYHA IIHHICTH ICTOTHO BapilOIOTh 3ajJIeKHO Bia reHortumy. Ilpu mpomy
BMICT He3aMIHHUX aMIHOKHCJIOT Bapitoe B Mexkax 33,83—38,67 mr/r, 3aMiHHUX — 72,98—
83,77 mr/r. Cepen HE3aMIHHUX aMIHOKHUCIOT OLJIOK 3pa3KiB MIIEHHULI M’ AKOI 03UMOI1
HalOUIbIIEe MICTUTH JICWIMHY 1 (peHuTanaHiny. HailBunry O10J10T1YHY LIHHICTH Mae
0110k 3pa3kiB 6850 1 3872.
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YCHNAJIKYBAHHS CEJEKIIAHO-HIHHUX O3HAK
PEKOMBIHAHTHHX ITYC ®OPM BYPSKIB [IYKPOBUX
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ykpoBux OypskiB HAAH VYkpainu
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Anomauis.

Ilpeocmaeneni  pesynomamu  00CHIONCEHb  CENeKYIUHO-YIHHUX  O3HAK
yumonnazmamuunux wonosivocmepunvuux (LJYC) ¢opm oOypsxie yyxkposux (Beta
vulgaris L.), ompumanux 3 npooykmise po3wenjieHus 6 nomomcmei F>. Bcmanoenenuil
xapakmep yCnaoKy8aHHs CMepUlIbHOCHI, OOHOHACIHHOCMI I CXOMCOCMI HACIHHA 8
HacmynHux 2enepayisx. Onucanuil aHaniz ix oYyiHOK ma KOMOIHaAyitHoI 30amuocmi
pexomoinaumuux L{4YC ¢opm 6i0 noxoninua F, oo Fy 3a nepioo oocnidxceHw
8CMAHOBNIEHO, WO CMYNiHb OOMIHY8AHHA 3A OO0CHIONCYBAHUMU O3HAKAMU MAE
NPOMINCHUL MUN YCNAOKYy8anHs. Bcmanoseneno, wo Ha00oMiHy8anHs 0OHOHACIHHOCTI
ma CmepulbHOCMI pPOCIUH 3AledCUmsv 8i0 2eHOMUNIs, AKI Oepymob yuacmv y
cxpewyysanni ma 610 cmpykmypu 3C i [[HC komnonenmis, wo 8i000paxcaroms piseHs
iHOpeoHocmi  cenekyiunux 3paskie. | eHemuuHo 00YMOGNIEHA BUCOKA CXOHCICMb
Hacinusa y npocmux i npoorux L[4 C 2iopudie 3anexcums 8i0 KOMOIHAYILHOL 30amMHOC
0amoKi8CbKUX KOMNOHEHMIB, iX NOXOOJNCEHHs | CMPYKMYPU MaAmepurcvkoi gopmu, a
MAKoH#C 810 A2POKNIMAMUYHUX YMOB HABKOTUUUHBbO2O CEPedosULYd.

Knwuogi cnosa: cenexyis, cmepuibHicmo, CX0HCICMb, KOMNOHEHM, 2i0pUO.

INHERITANCE OF SELECTION-VALUABLE TRAITS OF RECOMBINANT
CMS FORMS OF SUGAR BEET

Oksana V. Dubchak
Verkhniatka Research and Breeding Station, Institute of Bioenergy Crops and Sugar
Beet, of NAAS of Ukraine

E-mail: betaver2019@gmail.com,
ORCID ID:https://orcid.org/0000—0003—1473—6935

Abstract.

The results of research on selection-valuable traits of cytoplasmic male-sterile
(CMS) forms of sugar beet (Beta vulgaris L.), obtained from cleavage products in F’,
progeny, are presented. The nature of inheritance of sterility, monoseeds and seed
germination in subsequent generations has been established. The analysis of their
evaluations and the combining ability of recombinant CMS forms from generation F,
to Fis described. During the period of research, it was established that the degree of
dominance of the investigated traits has an intermediate type of inheritance. The
predominance of single-seeded and plant sterility depends on the genotypes involved
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in crossing, as well as on the environmental conditions in which research is conducted.
The genetically determined high similarity of seeds in simple and test CMS hybrids
depends on the combining ability of parental components, the origin of SF and MP and
the structure of the maternal form, which reflects the level of inbreeding of breeding
samples.

Keywords: selection, sterility, germination, component, hybrid.

Beryn. BaximupicTh pekoMOiHAIIMHOTO TpOLECY I CeJeKIli JIoBeIeHa
OaraTbMa JIOCTIJHUKAMH, SKI BBa)KalOTh, IO 3MiHA PIBHSA KPOCHHIOBEPY, HMUISIXOM
BUJIUICHHS JIHIA 3 TEHETHMYHO JETePMIHOBAHOK BHCOKOK PEKOMOIHAIIHHOIO
3JIaTHICTIO MOKE€ CYTTE€BO 30UIBIIUTH €(EKTUBHICTH CeleKIiitHoi pobotu [1-3].
HocnimpkeHHs: B 00J1aCTl MOMYJISIIIHHOT TeHETUKHU MMOKa3aju, 10 MPUPOJIHI OIS
POCJIMH 3a3BUYail BOJOAIIOTH BEJITMKUMU 3aiacaMy MOTEHIIHOT 1 BIIbHOI MIHJIMBOCTI,
AKa MPOSBISETHCA y BUIIISAAlI T€HETUYHUX PI3HUIL MK OCOOMHAMM MOMYJIALIi, IO
posienuiacsi B pe3yibTaTi npupogHoro aodopy [3, 4]. OCHOBHUM MeXaHI3MOM
1HIyKOBaHOI pexkoMOiHallii, o 3abe3neuye rnepenady OJIOKIB T€HIB Bl JIOHOpA, €
TpacioKalisi 1HAYKyBaHHS peKoMOlHaliid, 110 BIAOYBa€TbCcsl 3a PaXyHOK
MepePO3NOLTY T€HIB B IEBHUX 30HAX XPOMOCOM, /i€ BOHU B HOpMI 1HT10IpyBaHi, 110 €
BOXJIMBUM PE3€pBOM 301IBIIEHHS Ta PO3LIUPEHHS CIEKTpa JAOCTYIMHOI T€HETUYHOI
MIHJIMBOCTI [5, 6].

ToMmy ogHMM 13 NIUIAXiB OTPUMAaHHS HOBUX MaTepiaiiB CTaldW JOCTIIKCHHS 3
BUKOPUCTAHHSA PEKOMOIHAHTHUX (POpM 3apyODKHHMX T1OpUIIB MUISIXOM PO3IIETUICHHS
MOTOMCTB B F,. BUBUEHHS MIHJIMBOCTI O3HAK OJHOHACIHHOCTI 1 CTEPUIILHOCTI Ta
XapakTepy iX ycrnajaKyBaHHS B HACTYITHUX T€HEPAIIisiX aCTh 3MOTY BUSBUTH HAHOIBIII
I[IHHI KOMIIOHEHTH BHUXIJIHMX MaTepialliB Il CTBOPEHHS NPOCTUX CTEPUIHLHUX
riopuaie  (IICI') ta [UC miniit ananoriB (JIA). BuBueHHs 1X NOKa3HUKIB
MPOJYKTUBHOCTI, SIK MATEPUHCHKUX KOMIIOHEHTIB MPOOHUX T10pUAIB, 110 MOMKIUBO
npu riopuausainii 3  OaTbKIBCbKUMU ~ KOMIIOHEHTaMM —  OaraTOHaClHHUMH
sanuntoBadamu (B3).

MeToro JOCHIIKEHb CTajl0 BHU3HAYEHHS XapakTepy YCHAJKyBaHHS IIHHUX
CEJICKUIMHUX 1 TOCMOJAPChKUX O3HAK Yy PIZHUX CTEPWIbHUX (DOpPM OjepKaHUX 3
MPOJYKTIB PO3ILIEIVIEHHS B MOTOMCTBI F>-F, 13 3aKpillitoBa4yaMu CTEPUIILHOCTI Ta
0araToHaCIHHMMH 3aMIIIOBAYaMu P13HOTO TOXO/KCHHS.

Marepiaau i merogu. MaTtepuHCHKI KOMIIOHEHTH CTBOPIOBIM HAa OCHOBI
CXpellyBaHHS  II'SIThOX  IMUTOIUIa3MaTHYHUX  4YojoBidoctepwibHuX  (I[UC)
pekombiHanTHUX popMm (558-k, 560-h, 561-r, 564-m, 565-a). J{na onepxanns 1{UC
miHid ananoriB (JIA) meromom OEKKpOCYBaHHS BUKOPUCTAIM TPHU 3aKpIILTIOBadi
crepuwibHOCTI (3C) OyniBebkoro tumy (O-tun): 3Cs-Sk, 3C4-Vg, 3Cs-Gr, BuaiieHi 3
MOMYJISALIA PO3AIIBHOIUIIIHUX OYPSKIB LIYKPOBUX 3apyOi’KHOTO MoxopkeHHs. [Tpocti
crepuiibHi T10puau (IICI) orpumanu npu cxpenryBansi Bkazanux [[UC popm 3 1Boma
HecriopigHennmu  3C  BiTumsHsiHOrO moxomkeHHs: 3C;-B635 1 3C,-B8524. B
pesyabrari orpuManu [[UC matepianu pizHoi reHetnuHoi cTpykTypu IIUC miHii 1
[ICT, saki cxpeuryBajiu 3a METOJAOM TONKPOC 3 JBOMa OaraTroOHaClHHUMHU
sanumtoBadamu (b3) BepXHALBKOI cenekIlii, siki cIyryBaiu TectepaMu. Lle aBi pi3Hi
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IF€HETUYHI TUIKK J00O0pIB 3 Kpalux peKOMOIHAHTHUX MaTepiaiiB OaraToHACIHHUX
bepTbHEX GopM 3apyOikHOI reHmnazmu: b3¢-Or, b37;-Mt. [IpoBoaumm BU3HaAUYCHHS
edekTiB 3aranpHOT (3K3) 1 cenmdiunoi (CK3) komOinamiitHoi 3matHOCTI [7]. [TociBHI
skocti HaciHHS Bu3Hadamu 3a JICTY Ne3226-95 (I'OCT 22617.2). Metonuka
JOCTIKEHb BIJNOBiIaja cxeMaM OJHO- 1 ABodakTopHOro nociiaiB. CTEepUIbHICTD 1
OJTHOHACIHHICTh BU3Hadanu 3a Metonamu Oyena Ta bozemapka [8, 9]. Busnauenuns
TEXHOJIOTIYHO1 SIKOCTi CEJIEKI[IITHOrO Martepiady MpPOBOJWUIM METOJIOM XOJIOJHOT
JUTECTii Ha MIBaBTOMATHUYHI TEXHOJIOT1uHI JiHIi «Benema». CtaTuctuuny oOpoOKy
0JIEp’KaHUX Pe3yJIbTaTiB MPOBOJIWIA METOJIOM JucIiepciiHoro anamizy [10, 11].

Pe3yabTaTu Ta 00roBopeHHs. JlociKeHHs TpoBoauin BpooBxk 2018-2024
pp. Ha BepxHsampKii 1ocaigHo-CceNeKiiHii cTadii. Ha mepiux eranax cenekiiiHoi
pobotu mposeneno cxpeuryBanHs [[UC — wmarepianiB 3 BepxHsaubkumu 3C 3
ypaxyBaHHSM TaKuX KpUTEpiiB, SK 3aKpilUiolo4a 1 KOMOIHAIIiHA 3JaTHICTb,
MO>KJIUBICTh HOBOTO IMOEAHAHHS B MOTOMCTBI PI3HOMAHITHUX SIKICHUX CEJIEKIIIHO-
IIHHUX O3HAK I BAKOPUCTAHHS iX B IKOCTI1 JIoHOpa. [licis koxkHoro 6ekkpocy [[UC
dbopmu F>, Kpanyl 3a MOKa3HUKAMH OJHOHACIHHOCTI 1 cTepuibHOCTI (95-100%),
B1110paiu sl NOJajIbIIOr0 BUKOPUCTAHHS B SIKOCTI MaTEpUHCHKOT hopmu. OeprxaHi
[ICI', B yMOBax cyBOpOi 130J151Ll1i BUBYAIM Y HACTYITHUX MOKOJIHHIX HA MPOCTOPOBO
130JJbOBAaHUX JAUISHKaX BUIbHOTO Tmepe3anwieHHsa. Otpumane HaciaHsa [ICT
MEePEBIPSIN Ha CYKYIHICTh BJIACTUBOCTEM 1 O3HAK, IO XAPaKTEPU3YIOTh CTYIIHb iX
MIPUIATHOCTI JIO MOCIBY: CTEPUIIbHICTD, OJJHOHACIHHICTh, CX0KICTh HaciHHA, Maca 1000
IUIOIB Ta 1H.

3akpimmoBaul crepuibHOCTI (3C) MO pi3HOMY YTPUMYBAIH CTEPHJIBHICTH B
nocmmkyBanux I{UC ¢opm, ska cranoBuna Big 88 g0 99%. IliHHmMuU cramu
KOM6iHaHi'1'I HqC560/3C4; L[LIC550/3C1; HI‘IC564/3C1; HqC56g/3C2; HqC565/3C1;
U Cs65/3C, Ta IIUCs58/3Cs, y IKUX CTEPUIIBHICTD OyJ1a B Mekax 95—99%. Anamizyroun
pe3yabTati BuBYeHHS [ICT, ctBopenux 3 3apyOikHux LIUC dopm 1 3C BepXHALBKOrO
MOXO/KEHHS, BCTAHOBJIEHO, M0 Tpu cxpemnryBanHi 3 3C; OTpUMaHO BHIILY
CTEpWJIBHICTh Ta CTYMIHb 3aB’si3yBaHHs HaciHHs, HIXK 13 3C,. Tobto, 3C B MOTOMCTBI
pexkoMOiHanTHUX IUC wmarepianiB F>-F, Mamu pi3HI OLIHKK 32 3aKPIMIIOYOI0
3IaTHICTIO.

3a pe3yJibTaTaMy BUBYEHHS MTOKA3HUKIB po3a1abHOILIAHOCTI [[UC moToMcTB F'>-
F4 BusBunock, mo nepcnektuBHimuMu ctanu JiHil [[UCssg, [TUCse 1 HHUCseps, siKi
yCHaJKyBadu OJHOHACIHHICTH ToAiB Bix 98 mo 100%. Orrinka MoKa3HUKIB SIKOCTI
HAaClHHS BKa3y€ Ha HasABHICTh cepel AOCHipKyBaHoro marepiany (75%) miHHUX
Buxigaux [[UC dopm nmns skux xapakTepHa BHCOKAa CTYIIHb OJHOHACIHHOCTI. B
OKpEeMHX CEeNEeKIIMHNX 3pa3kiB (25%) crmocTepiracTbCcsi HETaTUBHA 3AJICKHICTh MIXK
PEKOMOIHAITIEI0 Ta TPUCTOCOBAHICTIO, 1110 MPU3BEJIO IO TOPYIICHbh B T€HAX TOTOMCTB
1 Bke B F; Ha Hacinaukax [ICI" yrBopummuck nBoHacinHi mioau. Cenexiiiiiai HoMepu
HUYC ¢opm, AKi CTAaHOBWIM PI3HY CTYMiHb PO3IIIBHOIUIIHOCTI, BIAMOBIIHO [0
MOKOJIIHHSI, OpaKyBaJu.

3 npeacTaBIEHUX KpaliuxX KOMOIHAIlIN aHaTI3yI0UMX CXpellyBaHb BCTAHOBIIECHO,
o Ha oaHoHaciHHi [{UC mninii ananmoru (JIA) 3akpimiroBadi cTepuiibHOCTI F, F3 1o
pi3HOMY BIUIMBadu Ha skicHI mnoka3Huku HaciHHA. JliHiga [UCse oTpumana B
cepeaabomMy 10—75 1 HaciHHs 3 ogHOro HaciHHUKA, ToJl K JiHIT [[UCse 1 MUCses —
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BiJ 25 no 171 r. B cepenHboMy 10 3aKpIIIIOBavYax CTEPUIILHOCTI 32 MPOAYKTUBHICTIO
HaciHHUKIB kpamumu ctainu 3C;-Sk (40-295 t vacians 3 pocnunn) 1 3C4-Vg (45-355
r) 3 macoro 1000 mmoxiB 14,7 ta 15,5 r BignoBiaHo. J[BodakTopHUI nucnepciitHuii
aHaJII3 MOKA3HUKIB SKOCTI TIOPUIHOTO HACIHHS ITOKa3aB, 10 MK TCHOTUIIAMH € 1CTOTHI
BIIMIHHOCTi, TOMY T€HETHUYHY I[IHHICTh KOMIIOHEHTIB CXpEIIyBaHHS BH3HAYaIU 32
edexramu 3aranpHOi (3K3), Tak 1 cienudiunoi (CK3) komOiHamiitHOT 3AaTHOCTI.

[Munkoctrepunbhi  JIA, onepkaHi B pe3ylnbTaTi 4YETBEPTOro OEKKPOCHOTO
MOKOJIIHHS BiJl CXpelllyBaHHs cTepuiibHUX pociiiH 3C O Tuity, BUIAIEH] 3 TOMyJISIINA
PO3IUTBHOIIIITHUX OYPSKIB IIYKPOBHX PEKOMOIHAHTHUX (opM 3apyODKHOI CeeKIlii
MaJIi BUCOKHUH cTymiHb 1HOpenHocTi. Bei mi minii, kpim [{UCssg, XxapakrepusyBaiucs
JIOCTOBIPHO HHU3BKMMHM 3HauCHHSIMHU KOMOiHariiHoi 3matHocti (Big -1,0 mo 5,34).
['enetnuno oOymoBieHa Bucoka cxoxicTe HaciHHa [[UC dopm 3anexana Bix
3aKpiuIoYoi 1 komoOiHamiiHoI 31aTHOCTI 3C, 1X TIOXOJPKEHHS Ta CTPYKTYpH.
Cxoxicte mHIi [[UCssg Oyna Ha piBHI cepeHiX MOMmyJsiiiHuX 3HadeHb (-0,6 mpu
HIPys = 1,15). IIpote, npu ¢dopmyBanHi Ha ix ocHoBi IICI' Bim cxpeuryBaHHS 3
HecnopigHeHuMH 3C, y OKpeMuX KOMOIHAIISX BIAMITUIN 1ICTOTHO BUCOKI 3HAYEHHS
3arasibHOi koMOiHaiitHo1 31aTHOCTI (3K3). 3okpema, nBa IICT Ha ocHoB1 JIA TTUC 560
13C4 Ta 3C; manu ictotHo Bucoki epextu 3K3 (Biamosiano 3,3 14,1 npu HIPys =1,11).
3 miniero [{UCsq4 32 3K3 106pe nposisus cede [ICI 3 3C; (+1,9 nmpu HIPys = 0,97), a 3
niHiero [MUCseg Ti6pun 3 3C, (+2,0 mpu HIP¢s = 1,15). Jlinis UCses migBuimmia
KOMOIHaIIifHY  3[aTHICTh TPH  CXpEIlyBaHHI 3 JBOMa HECHOPITHEHUMU
3akpimmroBavyamu ctepriibHOCTI 3C; 1 3C,, a minis [{UCseq — mute 3 3Cs.

Kpami 3a cenekmiiHo-miinauMu  o3Hakamu [[UC JIA Ta TICT' BuBYaym B
CXpElIyBaHHSAX 3a CXEMOK «TOMKPOC» B SKOCTI MAaTEPUHCHKHX KOMIIOHEHTIB
onHoHaciHHUX npoOHux riopuaiB (I1I') Ha cTepunbpHIi OCHOBI JJIsi BCTAHOBJIEHHS
KOMOIHAIIHHOI 3/1aTHOCTI 3 OaraTtoHaciHHuMH 3anuiatoBadamu (b3). baTekiBcbKkuMH
KOMIIOHEHTaMHU TIOpHIIB 1 TecTepaMu MOCHyX Wi HoBl b3 — moHopu BHUCOKOI
yKpUcTOCTl 3apyOikHOi reHmiasmu: b3¢Or 1 b3;Mt. [lokazHuKHM SKOCTI HACIHHA
orpuManux [1I" BKa3ytoTh Ha CeJIEKI[IHHY LIHHICTh Ta BUCOKY KOMOIHAI[II{HY 3/1TaTHICTh
HoBux {UC ¢popm 3 pekomOinanTaumu b3. Hacinns [1I7 xapakTepu3yBanoch BUCOKOIO
MPOIYKTUBHICTIO HAaciHHUKIB Bl 101 mo 117 r HaciHHS 3 POCIMHU Ta CXOXICTIO
HaciHHs Big 93,4 1m0 95,3%. I'eneTnuHo 00yMOBJieHAa BUCOKA CXOXICTh HaciHHs [1I7
3ajiexxkana Bijg komOiHariiHoi 3gaTHOCTI (K3) O0aTbKIBCBKMX KOMIIOHEHTIB, iX
MOXO/DKCHHS Ta CTPYKTypH. MarepuHChki KoMroHeHTH mpooHux Tiopuais (IICI -
HqC561, HCF—HqC564, HCF—HI‘IC565 Ta HA—HqC55g 1 HA—HLIC56()) Ha (I)OHI 00ox b3
OTpUMAaJI BUCOKY HACIHHEBY NMPOAYKTUBHICTH Ta SIKICTh HACIHHA. [HII MOKa3HUKHU
SKOCT1 HAaC1HHSI, KPIM T€HOTHITY, 3aJI€KaJH 1 B1J1 yMOB HABKOJIMIIIHBOTO CEPEIOBHUIIA, B
SKUX MPOBOJAMIIMCH CXPEIyBaHHS Ta BUPOIIYBAHHSI T1IOPHIHOTO HACIHHS.

[IpoGHi TiOpuam 3 BHCOKMMH TOKa3HUKaMu cTepuiabHOCTI (96—100%),
onHoHaciHHICTIO (98—-100%) 1 cCXO0XOCTI HaCiHHS BHUBYaJIM B CTaHIIIHOMY
coproBunpoOyBanHi  (2022-2024 pp.) 3 METOW BHU3HAYEHHS I[IOKA3HUKIB
MPOIyKTUBHOCTI. HaillBUIIy CX0XICTh HACIHHS OTPUMAIIU r1Opuan y (OpMyBaHHI IKUX
Opanu ydacTb KOMIIOHEHTH 3 BHMCOKMMH 3HAUYE€HHAMH CHEelU(pIYHOI B3a€MO/III:
HqC560/3C4)/B37 C(bCKT CK3 = +5,2; (HqC558/3C1)/B37 G(I)CKT CK3 = +5,4;
(ITYCs65/3C3)/B3¢ edpext CK3 = +5,1. Jlinil aHanoru xapakTepu3yBaIuCs HU3BKOIO
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3K3. Cepen nmpocTux CTEpUIBLHUX TOpUaiB, cCTBOpeHHX 3a yuacTio 5 [[UC ananoris i
4 3C pi3HOTO MOXOKEHHS, BHUIJICHO MAaTEPUHCHKI (OPMH 3 ICTOTHO BHCOKHMHU
3HaueHHsMH 3K3.

AHami3y10un pe3yJIbTaTh OIIHOK CEJICKIITHUX HOMEPIB T0BEICHO, 10 OLIBIIICTh
[1I" orpuManu He3HaYHI HAMOABKU 3a BpoxKakHicTIO kKopeHerwoAiB (101,1 -101,5%) B
MOPIBHSAHHI 70 CTaHAapTy. Bucoki mokasamku 3a 300poM 1ykpy (103,2-118,4%)
3HAYHOI KIIBKOCTI T1OpU/iB OTpUMAJH 3a PaxXyHOK BHCOKOTO BMicTy Iykpy (17,79—
18,02%). BBaxkaemo, 1110 BUCOKMH BMICT I[yKpY B HalllaJikax 0OyMOBJICHUI HE JIMIIE
0aTbKIBCBKUMHM KOMIIOHEHTaMH, a TaKO0X O3HaKaMd MaTepUHCBhKOI Qopmu, ix
KOMOIHAIIHHOT 3/1aTHOCTI, CEJEKI[IHHUMH J000paMH 1 CIHPHUATIUBUMU yMOBaMH
cepenoBuiia. Jlecsats mpoOHKUX riOpuaiB, cTBOpeHUX Ha 0CHOBI b36 1 b37 3 JIA IIUCssg
ta yotupma [ICI" IUCsep HUCse, [HUCses 1 UCses mepeBunryBasii TpynoBUit
CTaHJAapT 3a BciMa TpbOMa  TOCHOAAPCHKO-I[IHHUMHU  TOKAa3HUKaMH. 3
nuroruiazMaTuaHuMu YC JIA 1 TICT' pi3HOro moxo/KeHHs Kpaiue KOMOIHyBaBcCs
OararoHaciHHUM 3anwioBay b37, 3a y4acTio IKOro OUIbIIICTh TOPUIHUX KOMOIHALIIMI
nposisunu rereposuc (h, 1,4-4,1). Orpumanunii npoOHuii ri0pux Ha ocHoBl [ICT
(ITYCsss/3C1)/B37 otpumaB 3a BpoxkaiiHicTio kopeHerioaiB 110,1% B mopiBHSHHI 110
CTaHAapTy, 3a BMIicTOM Iykpy — 114,4%, 3a Buxogom uykpy — 114,8% npu HIP¢s »,6.

Yorupu 13 mwectu III' crBopenux 3 b3; ycnmaakyBamu BMICT LyKpy IO THITY
reTepo3ucy (MEepeBUIIEHHS O3Haku B F; MOpIBHSHO 13 Kpaiiow OaThbKIBCHKOIO
dbopmoro), a na o npomikHomy Tumy. llicte HUC ¢opMm pizHOro moXoKeHHS
3HAYHO Tipiie KOMOIHYBaIKCS 3 HOBUM 3anuiroBadeM b3, amke uie oauH riopum —
IMUCs65/3C3/B3¢ mokazaB reTepo3ucHHil edekT. Y IHIMMX TIOpPUIiB TEeTEPO3UC
KonuBaBcs Big -1,6 mo 0,6, 1m0 CBIMYUTH TPO THUI YCHAIKYBaHHS SIKHUM
XapaKTepU3yBaBCs MUPOKUM CIIEKTPOM — BiJl ICTIPECii 10 TO3UTUBHOTO JIOMIHYBaHHS.
Ile Bka3zye Ha HEOOXITHICTH IIECIIPSIMOBAHOTO MIAOOPY OATHKIBCHKUX Tap IS
riopuau3aiii.

BucnoBku. B nocnimxyBannx pekom6OiHantHux I[UC ¢opm crnoctepiranach
3aKOHOMIPHICTh YCIAJKyBaHHS BHCOKHX IIOKa3HHUKIB CEJICKI[IMHO-IIIHHUX O3HAaK
OJIHOHACIHHOCTI, CTEPUIILHOCTI, SIKOCT1 HACiHHS Ta MPOAYKTUBHOCTI Bia F, 1o Fy Ta B
iX MOTOMCTB. BcTaHOBIEHO, 1110 MPU CTBOPEHHI BUXIAHOTO MaTepianly OJHOHACIHHUX
CTEepUIBLHUX (DOPM BapTO peTeabHO AoOupatu kommnoHeHTu cxpenryBanns 3C ix [[UC
JIA ta IICI'. Ha ocHOBI1 TOKa3HMKIB KOMOIHAIIMHOT 3JaTHOCTI 32 ITIOKa3HUKAMH SIKOCTI
CEJICKIIIMHOTO MaTepialy MOXKJIHWBO OTPUMATH BHUCOKI MapaMeTpu (PEHOTHIIOBOTO
MpOsIBY IIUX O3HaK. BUKOpHCTOBYIOYM piI3HI MeTOoAM TiOpuauzaiii Ta 1o60py i3
mia10paHrX KOMOIHAIITHO-IIIHHKUX MMap cTBOpeHOo HOB1 ogHOHaciHHI [[UC MaTepuHChKi
dhopmu, SKi MarOTh I[IHHI CEJICKIIIMHI Ta TOCIIOAAaPChKi O3HAKH.
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Abstract

Wheat (Triticum aestivum L.) is an important agricultural crop, and its resistance
to stress factors and environmental changes significantly affect the yield. The aim of
the study was to determine the amount of constitutive and UV-B induced accumulation
of callose in winter wheat seedlings of Myronivska 808 variety and to find out the effect
of UV-B irradiation doses on their growth parameters. Plants were exposed to UV-B
at doses of 0.1, I and 10 kJ/m2, growth parameters were measured and the amount of
accumulated callose was determined by the Kauss method. As a result of the work, the
growth parameters and the amount of calose accumulated under UV-B irradiation
were determined. A comparative analysis of growth parameters and the results of
constitutive and induced calose accumulation was performed. After irradiation, the
growth parameters increased in proportion to the received dose of UV-B. In the dose
range from 0.1 to 10 kJ/m2, there is a stimulating effect of their growth. The average
value of calose accumulation was about 0.8 ug-eq/mg cmrm. The maximum of callose
(1.8-2.2 ug-eq/mg cmrm) was found in samples irradiated with a dose of 10 kJ/m2.

Keywords: Triticum aestivum L., wheat, callose, UV-B irradiation.
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Anomauis.
TTwenuys (Triticum aestivum L.) — sadicnusa cle xynemypa, a ii cmitikicms 00
cmpecosux (haxmopie ma 3mMiH cepedosuya Cymmeso GNaUBA0My Ha YPOICAUHICMb.
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Mema pobomu — eusHaueHHs KilbKOCMI KOHCMUMYMUSHO20 ma yibmpagionem-
B inoyxoeanoco naxonuuenns Kanosu y HNPOPOCMKIE O3UMOI NUEHUYi copmy
Muponisecoka 808 ma 3’acyeanns enaugy 003 Y®-B onpominenus ua ix pocmosi
napamempu. Pocaunu niooasanu 0ii Y®-B oozamu 0,1, 1 ma 10 kl]oc/M’, eumiprosanu
POCmogi napamempu ma U3HAYANU KITbKICMb HAKONUYEHOI Kalo3u 3a MemoooM
Kaycca. B pe3ynbmami pobomu euznaueno pocmogi napamempu ma KilbKicCmb Kalo3u,
wo Hakonuuyemscs 3a ymos YD-B onpominenns. Ilposedeno nopigHanvHull ananiz
pOocCmosux napamempié ma pe3yibmamie KOHCMUMYMUBHO20 ma IHOYKOBAHO20
HaxkonuyeHHa Kkanosu. Ilicna onpomineHHsi pocmogi napamempu  3pOCMAlU
nponopyiiino 0o ompumanoi 0ozu YP-B. B odianazoni 003 6io 0,1 oo 10 xllouc/m’ ¢
cmumyniorodui egpekm ix npupocmy. Cepeous 6elUdUHA HAKONUYEHHS Kalo3U
cmanosuna oauzvko 0,8 mke-exs/me cmpm. Maxcumym kanosu (1,8-2,2 mke-exe/me
CMpM) 6UABNEHO Y 3paskax, onpominenux 003oto 10 kloc/m’.

Knrwuoei cnosa: Triticum aestivum L., nuenuys, kanrosza, Y D-B onpominenns.

Introduction. Winter wheat is an important agricultural crop, and its resistance
to stress factors and changes in environmental conditions, such as drought and cold,
pressure and humidity changes, toxic effects of heavy metals, pathogen invasion,
harmful effects of UV radiation, etc. significantly affect yields [1,2]. Plant organisms
undergo numerous biochemical, morphological, physiological and structural changes
that occur to them at different stages of their development, including those related to
the impact of environmental stressors [1]. The mechanisms of plant resistance to stress
are based on the formation of a complex chain of constitutive and induced protective
substances that form biochemical [3] and mechanical immune barriers. The cell wall is
the first protective barrier of a plant cell. One of the earliest reactions of plants to
damage to their cell walls by hydrolytic enzymes of pathogens, insects, or damage by
high-energy radiation is their repair and strengthening, which occurs through the
accumulation of b-1,3-glucan — callose. The calose is deposited in the form of
spiralized granules between the outer side of the plasma membrane and the inner layer
of the cell wall in the areas of its damage. It is the most numerous and widespread
component of plant cell defense [4]. Callose accumulates in plants both constitutively
and in response to various types of stresses that affect their organisms. In particular,
the deposition of callose as an active defense response of plants occurs in response to
infection, which is well illustrated by the formation of papillae. The accumulation of
callose is observed in the reaction of microwave cell death in plants infected with
viruses [5]. Water deficit, temperature and mechanical stress, hypoxia, ultraviolet
radiation, the presence of heavy metals in the soil, etc. cause increased synthesis of
callose in plants [5]. Callose was detected in the cell walls of Arabidopsis thaliana L
when plants were irradiated with ultraviolet C rays (UV-C) [7]. UV exposure was
sufficient to directly or indirectly (possibly through ROS generation) change the
integrity of the cell membrane [6], which may have led to the local accumulation of
callose as a rapid defense response during the primary repair of cell wall structures [7]
and its subsequent restoration in the areas of destruction [4]. The first to appear in the
affected cells is calose in the form of small spots along the cell wall. Probably, the
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deposition of callose is primarily related to the ability of callose synthase to synthesize
locally as a component of rapid cell wall repair based on the enzyme-substrate principle
[8]. The discovery of stratospheric ozone depletion has led to the emergence of research
on abiotic stress, namely the impact of elevated levels of ultraviolet radiation (UV) on
plants. Increased doses of ultraviolet B (UVB) usually lead to a decrease in plant
biomass [9]. At high exposure doses of ultraviolet C (UV-C) in the range of 5 to 50
kJ/m2, reactivation of reactive oxygen species (ROS) and corresponding lipid
peroxidation were observed, and, as a result, death of protoplast cells, callus and leaf
tissues. UV-B irradiation causes the appearance of ROS in the periplasmic space of
plant tissues [10], which, without specificity in the choice of substrate, also destroy
glucan-containing structures of the cell wall, which, in turn, also become a local
substrate for the synthesis of kalose [4] by the kalose synthase complex [2]. A certain
range of doses of UV irradiation can be useful for the process of plant development
and their timely response to repeated environmental stressors [4]. It has been shown
that UV-B rays increase and stimulate the systemic resistance of plants to insects
compared to plants that were exposed to conditions without such lighting [11]. The
cellular stress caused by UV irradiation helps to facilitate the activation of the “cross-
tolerance” response, in which pathways usually associated with plant protection against
pathogens and reactions to mechanical damage are activated. Cross-tolerance in plants
after exposure to UV-B or UV-C irradiation caused an increase in their protective
function during pathogenesis. The latter is due to the increased activity of salicylic and
jasmonic acids, or ethylene and the activation of these signaling pathways of the final
reactions of the immune response in plants. Questions remain open regarding the
degree of damage and damage caused, changes in the physiological state of cells,
stimulation of certain defense mechanisms that can occur in plants when exposed to
different doses of UV-B rays. The question of how this type of stress initiates response
reactions and what minimum doses of UV irradiation are required to activate them is
not well understood. In order to limit the harmful effects of high doses of ultraviolet
radiation, plants use defense mechanisms that allow them to restore structures damaged
by irradiation and maintain their viability through a complex of defense reactions. The
study of the mechanisms of constitutive, induced and systemic resistance associated
with the accumulation of callose as an essential molecular protective substance [2] in
plants of the cereal family is very relevant [1]. The questions of the amount of calose
accumulation and its correlation with the growth of plant biomass [12] or their growth
parameters remain poorly understood. The study of References sources allowed us to
determine the range of effective doses of UV-B irradiation in the range of 0.1 kJ/m2—
10 kJ/m2. Plants of the retro variety of Ukrainian selection — soft winter wheat
Myronivska 808 — were chosen for the experiments. The experimental work included
studies to determine the amount of constitutive and UV-B-induced accumulation of
callose in winter wheat seedlings, to determine the effect of the used doses of ultraviolet
irradiation on the growth parameters of plants of the selected variety and to identify
patterns in the scheme: irradiation dose — growth parameters — accumulation of callose.

Materials and methods. Plants of winter wheat variety Myronivska 808 were
grown on sandy soil in a culture room with a light intensity of 20 kLLx/m2 and a light
period of 16 hours. Wheat seeds were planted in pots of 100 pieces. Experiments were
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conducted on 7-day-old winter wheat seedlings for the next 5 days. Plants were
exposed to UV-B, the source of which was an OBM-150 M emitter with two 35 W
Philips special fluorescent lamps. During calibration, the distance from the lamps to
the soil surface was set at 44 cm and equaled 2 W/m2. Measurements of growth
parameters and sampling of plant material to determine the amount of accumulated
callose were performed every 24 hours for 5 days. The isolation and amount of callose
was determined by the Kauss method with modifications [3]. The fluorescence of the
solution was measured using a spectrofluorimeter SDL-2. The detection wavelength
was 490 nm and the excitation wavelength was 397 nm. The experiments were
performed in triplicate biological and analytical replicates. The results were
statistically analyzed using the MicrosoftExel program. The graphs show the arithmetic
mean and variance values.

Results and discussion. During the experimental work, it was found that
irradiation of experimental plants with doses from 0.1 to 10 kJ/m2 accelerated the
growth of plants in length compared to that in the control during the entire observation
period. Thus, in wheat, the growth parameters of the experimental plants increased
compared to the control starting from 24 h (Fig. 1). The maximum growth in seedlings
of this wheat variety was observed at 120 h of the study under UV-B irradiation with a
dose of 10 kJ/m2, which was 3.5 cm more than in the control and at the same time the
highest value of growth parameters during the entire experiment.
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Fig. 1. Growth parameters of wheat plants of Myronivska 808
variety under UV-B irradiation

At the next stage of the work, the amount of constitutive accumulation of callose
in wheat plants was determined. In the control of 8-day (24 h) seedlings, the amount of
callose averaged almost 0.6 pg-eq/mg cmrm. Thus, the average constitutive
accumulation of kalose for 5 days of the experiment in wheat seedlings was about 0.8
ng-eq/mg cmrm. The next stage of the experiment was to determine the amount of UV -
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B-induced callose in plants when irradiated in the dose range from 0.1 to 10 kJ/m2 and
further analyze its accumulation depending on the irradiation dose in comparison with
control plants and among themselves. The graphs of the amount of accumulation of
callose had the character of an oscillatory contour (increase/decrease) with a tendency
to a gradual increase in its amount when irradiated with all doses (Fig. 2).
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Fig. 2. Calose content in wheat seedlings of Myronivska 808
variety under UV-B irradiation

Regarding the analysis of the oscillatory nature of the UV-B-induced
accumulation of callose, the following should be noted. A significant decrease in its
amount in plants may be due, firstly, to the transformation of callose as a temporary
structure by the enzyme glucosyl transferase [2] into a permanent cellulose structure
of renewed plant cell walls after direct or indirect damage initiated by UV-B irradiation
[10]. It is also possible that part of the stress-induced callose accumulated by wheat
plants became a matrix for the formation of highly organized cluster-type structures of
three-dimensional plant immunity [1], which provides systemic resistance to repeated
biotic and abiotic stresses [4]. Such immunity structures are supramolecular integral
complexes containing callose, cellulose, lignin, suberin, phenolic polyamines, ROS,
arabinogalactan protein, hydroxyproline, glucoproteins, pectins, xyloglucans, as well
as inorganic chemical elements such as calcium, silicon, zinc, etc [13]. Due to the
cooperative behavior of the complexes of the defense barrier system, both the
mechanical properties of the cell wall are enhanced and the rapid and effective
implementation of a multivariate local defense response of plant cells and tissues to
various types of stress is ensured [1]. Thus, the decrease in the amount of calose at 72
and 120 h of the experiment in most experimental samples can be attributed to the
above biochemical transformations in the cell wall structures of wheat plant cells. The
study of the accumulation of aromatic and integral complex compounds is a priority
for our further research in UV-B-induced reactions of the phytoimmune response of
soft winter wheat plants. The final answer as to the reasons for fluctuations in the
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quantitative level of induced calose deposition in plants of this variety can be given by
modern microscopic studies of cell wall structures.

In the work, the growth parameters and the amount of calose accumulated in
seedlings of winter wheat variety Myronivska 808 under UV-B irradiation were
determined for the first time. A comparative analysis of the differences in growth
parameters of control and UV-B irradiated plants was carried out. The results of
constitutive and induced accumulation of calose in the selected variety were analyzed.
It was shown that 96 and 120 h after wheat irradiation, the growth parameters of plants
in all experimental samples increased relative to the control in proportion to the
received dose of UV-B. Thus, during 5 days of research after irradiation of plants in
the dose range from 0.1 to 10 kJ/m2, a stimulating effect of their growth in length was
observed compared to control plants. The maximum growth parameters on day 5 of the
experiment were recorded in plants irradiated with a dose of UV-B — 10 kJ/m2, which
had the highest values and averaged 30.8 cm. Plants irradiated with doses of 0.1 and 1
kJ/m2 grew to 29.5 and 30 cm, respectively, compared to the average increase in plant
length in the control — 27.3 cm. The average value of the constitutive accumulation of
callose over 5 days of the experiment in seedlings was about 0.8 pg-eq/mg cmrm. The
graphs of the amount of UV-B induced accumulation of callose had the character of an
oscillatory contour of increase/decrease with a tendency to a gradual increase in its
amount in proportion to the dose. In 24 h after UV-B irradiation, an increase in the
amount of callose accumulation was observed in proportion to the irradiation dose,
which was maximal in plants irradiated with a dose of 10 kJ/m2 and amounted to about
1 pg-eq/mg cmcm compared to 0.6 pg-eq/mg cmcm in the control. At 24, 48 and 96 h
after exposure to UV-B, an increase in the amount of callose accumulation was
observed in all variants in proportion to the dose compared to the control and the
previous day. The highest amount of callose was found in the samples irradiated with
a dose of 10 kJ/m2, which ranged from 1.8 to 2.2 pg-eq/mg cmem compared to 1.3 to
1.4 pg-eq/mg cmcem in the control. The decrease in the amount of callose at 72 and
120 h compared to the previous day of the experiment in most experimental samples is
probably due to biochemical transformations in the structures of plant cell walls. The
latter requires microstructural studies of damage to the cell wall of wheat plants due to
UV-B irradiation.

Conclusions. For the first time, the growth parameters and the amount of calose
accumulated in seedlings of winter wheat variety Myronivska 808 under UV-B
irradiation were determined. A comparative analysis of the differences in growth
parameters of control and UV-B irradiated plants was carried out and the results of
constitutive and induced accumulation of callose were analyzed. The values of growth
parameters of experimental plants increased starting from 24 h. The maximum increase
was observed at 120 h of the study when they were irradiated with UV-B at a dose of
10 kJ/m2. The decrease in the amount of callose at 72 and 120 h of the experiment can
be attributed to biochemical transformations in the structures of the plant cell wall. The
study of the accumulation of aromatic and integral complex compounds is a priority
area of our further research in UV-B-induced reactions of the phytoimmune response
of soft winter wheat plants.
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IMPOAYKTHUBHICTDb 'EHOTHIIIB IIIIEHUIII B YMOBAX IIOCYXHU

Omnpra. I. Kyk
[acturyT dizionorii pocnun 1 renetnku HAH Ykpainu, Kuis
E mail: zhukollga@gmail.com ORCID ID: 0000—-0001-9429-2056

Anomauis.

Jlocniodiceno npoOyKMuBHIiCMb  CYYACHUX — BIMYUSHAHUX 2€HOMUNI8 O3UMOL
nuieHuyi 3a ymMos npupooHoi nocyxu na npuxiadi copmie Kuiscoxa 19 i ll]edpiska
Kuiscoka. Bcmamnosneno, wo pociunu o06o0x copmis cgopmysaru 6i0 2 0o 4
npooykmusHux naeownis. Copm Kuiscoka 19 6i03Hauascsa 6uwjor0 3epHOB0I0
NPOOYKMUBHICIIO KOJOCA, POCIUH i NOCI8Y NOopisHAHO 3 copmom Ll]edpiexa Kuigcvka.
Maca 1000 3epuieox 201061020 i OIUHUX NA2OHIE )y 000X copmid Oyia OIU3LKOIO |
BUCOKOI0, WO KOMNEHCYBAN0 3MEHUEHHS KIIbKOCMI 3€peH HA POCIUHY | NAOWY NOCIgY
y copmy ll]edpiska Kuiscvxa nopisnsano 3 copmom Kuiscvka 19. Copmu nwenuyi
Kuiscoka 19 i Il]edpiexa Kuiscvka suasunu 6UCoKy umpusaiicms i npoOyKMueHICmb
8 YMOBAX NPUPOOHOI NOCYXU.

Knwuoei cnosa: Triticum aestivum L., copm, 8podcail, 3epHo
PRODUCTIVITY OF WHEAT GENOTYPES UNDER DROUGHT

Olga 1. Zhuk
Institute of Plant Physiology and Genetics of Natl. Acad. Sci. of Ukraine, Kiev
E mail: zhukollga@gmail.com ORCID ID: 0000-0001-9429-2056

Abstract.

The article investigates the productivity of modern bread winter wheat genotypes
to natural drought conditions on the example of Schedrivka Kyiv’ka and Kyivska 19
cultivars. It was found that plants of both cultivars formed from 2 to 4 productive
shoots. The cultivar Kyivska 19 was characterized by higher grain productivity of the
ear, plants and sowing compared to the cultivar Shchedrivka Kyivska. The weight of
1000 grains of the main and tillers shoots in both cultivars was close and high, which
compensated for the decrease in the number of grains per plant and sown area in the
cultivar Schedrivka Kyiv’ka compared to the cultivar Kyivska 19. The wheat cultivar
Kyivska 19 and Shchedrivka Kyiv’'ka showed high tolerance and productivity under
natural drought conditions.

Keywords: Triticum aestivum L., cultivar, yield, grain

Beryn. Ilmenuus (7Triticum aestivum L. 2n=6x=42, AABBDD) BBaxkaeTbcs
CTPATETIYHOIO 3€PHOBOIO KYJBTYPOIO Ta BIAITPA€ MPOBIAHY POJib Yy MNPOAOBOILYOMY
3a0e3nedenHi JgoacTBa (6). [TieHuns € roJoBHUM MPOIYKTOM XxapuyBaHHs g 35%
HaCEJIeHHS CBITY, a i MOCIBHI IO 3aiiMatoTh 17% 00poO0II0BaHKUX 3eMelTb TUTAHETH.
Apuauzaliisa KiiMaty cupuauHse a1ediiuT Boau 1 TeIioBui ctpec. Bectanosneno, 1o
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3a OCTaHHI JIECSTHIITTS OCIBHI IO i MIIIEHUIICIO, K1 TOTePIaroTh Bia aedirurty
BoAM, 30umpIIMIUCE Ha 10% (7). YMOBH MOCYXU 37aTHI 3HU3UTH BPO’Kai MIIICHMIII HA
25,0-62,7%, KinbKicTh 3epeH y Kojoci — Ha 38,0—-50%. BBaxkatoTs, 1110 Bpokaii 3epHa
1 KUIBKICTb 3€peH y KOJOCI TIICHWI HajIeXaTh OO0 HAWOUTBIT YyTIWBHX
arpOHOMIYHMMH KPHUTEpIiB, HA K1 BIUTMBAIOTH YMOBH mocyxH. [lomyk amanToBaHmnx
710 TIOCYXH T€HOTHITIB 1 CTBOPEHHST BUTPUBAJINX BUCOKOBPOXKAWHKMX COPTIB BBAKAIOTh
HAWOUIBII €KOHOMIYHO BWTIJHOIO CTpATEri€l0 MiABUIICHHS BpOXKAiB IIICHUIl B
yMOBax apuju3ailii KJIiMaTy, TOMY BHBUEHHS BUTPHUBAJIOCTI HOBUX TE€HOTHUIIIB
MIIEHUIII J0 i1 MOCYXH 3aJIMIIAETHCS aKTyaIbHOIO MPOOIeMOI0 610JI0T1YHOT 1 arpapHoi
HaAYyKHU.

ButpuBaicth poCiIvH MIIEHUII A0 YMOB MOCYXHU BIAHOCUTHCS 10 KOMIUIEKCHUX
KUIBKICHUX O3HAK, SIKl PETYJIIOIOTHCS YUCICHHUMU reHaMu. CTBOPEHHSI aJjalTOBaHUX
JI0 TIOCYXH COPTIB MIIIEHUINl YCKJIAIHIOE BEIUKUNA po3Mip reHomy mieHui (17 gb),
3HaYHAa KUIBKICTb TE€HETUYHUX Bapiaimiil, 3MIHHICTb YMOB HaBKOJHUIIHBOTO
cepenoBuila. BusisneHo, 110 BIUIMB MOCYXH HA paHHIA PENpOAYKTUBHIN CTa/Iii 3MIHIOE
excrpecito 309 pi3HUX TeHIB, SIKI KOHTPOJIIOIOTh PO3BUTOK KBITOK, (DOTOCMHTETHYHY
aKTHUBHICTH, pyX npoauxis (6). ITokazano, mo renn Rht-Blb i Rht-D1 xonTpontooTs
BUCOTY pociauH mmenuni, reH GPC-D1 perynioe BMICT IIIOTEHY 1 BpOKAWHICTb
MIIEHUII. Y XpoMocoMi 2A BHUSBJIEHO I'€HH, SIK1 PETYJIIOI0Th BIAHOCHHUI BMICT BOJH Y
pocinHax, T0BXUHY maroHa (8). ['eHu, ki KOHTPOIIOKTh TaKl KUIbKICHI arpOHOMIYHI
KpUTEpii, K Maca 1 KUIbKICTh 3€pEH Yy KOJIOCI, 1 MOB’A3aH1 3 BUTPUBAJICTIO POCIIHH
MIIEHUIN 10 MOCyXu 3HaieH1 y A 1 B renomax. OHak npakTuuHe BUKOPUCTAHHS Y
MpoIieci CeNeKilli TeHETUYHO OOYMOBJIEHUX O3HAK MOCYXOCTIMKOCTI MIIEHUII
YCKIIQIHIOETHCA HEOAHO3ZHAYHICTIO X (PYHKITIH.

B ocrtanni pokun B VYkpaiHi Bi3Ha4aJd TEPIOJUYHI TPUBAIl IMOCYyXH, SKi
npunajaii Ha TepioJl KOJIOCIHHS-IBITIHHA, (OpMYyBaHHS 1 HAJIMBY 3€pHA O3MMOIi
M’ K01 miieHui. Hamu B yMoBax MOJIeIbHUX JOCII/IIB TTOKa3aHo, 110 A€(pIIUT BOJIU Y
TPYHT1 Y KpUTUUYHY (Da3y OHTOT€HE3Y 03UMOT MIIEHUIIl KOJOCIHHS-1IBITIHHS TPU3BOIUB
70 TaJbMyBaHHS POCTY KOJIOCA, TMAroHiB, 3MEHIICHHS MPOAYKTUBHOCTI OKPEMHX
POCJIMH 32 paXyHOK 3HUKEHHS 03€pPHEHOCTI KOJIOCA TOJIOBHOIO 1 O1YHUX MaroHiB (4,5).
JocnipkeHHst peanizalli TeHEeTUYHOTO MOTEHI[aly BITYM3HSAHHUX COPTIB MILEHHMII
M’SIKO1 03UMO1 B YMOBaXx MPUPOHOI TOCYXH JTO3BOJIMIO BCTAHOBUTH, 1110 T€HOTHUIIN 3
MIIICHUYHO-KUTHIMU TPAHCIOKAIlISIMHA BHSIBUJIM BUCOKY KOMITJICKCHY BUTPUBATICTh 710
nii  abloTMYHUX YWHHUKIB cepenoBumia 1 mpoxyktuBHIiCTh (1,2,3). Tak copr
HoBoxkuiBcrka 3 Tpancnokariero 1BL/1RS yTBoproBas 0 139 3epHIBOK Ha pOCIIHHY, a
copt ®PaBoputka 3 tanciokaiiero 1AL/1IRS — mo 120. Inmii BuBYeHI HaAMU paHiIie
COpPTH TIICHUI] TAKOXX MEPEBHUIYBAIM CTaHAApTHUIA copT mineHuIl [lomonsaka 3a
MPOAYKTUBHICTIO Y TIOCIB1 Y HECTaOIIbHMX YMOBAaX HaBKOJIUIIHHOTO CEPEIOBHUIIIA.

MeTtow po6oTH OyJI0 MOCHTIIKEHHS MPOAYKTHMBHOCTI T€HOTHIIB BITUYM3HIHOL
03UMOT M’SIKO1 MIIIIEHUIl 32 YMOB IMPUPOJAHOI TOCYXH Yy MOCIBI.

Marepiaau i meroan. O06’ekTaMu JOCTIHKEHb OyJIM COPTH TIIEHUIl M SKOI
03UMO1 BITYM3HAHOI cenekuli jicocrenoBoro ekoruny KwuiBcbka 19 Ta IleapiBka
KwuiBceka (opurinarop IuctutyTt ¢izionorii pociun y reHetuku HAH VYkpainm).
JpiOHOUISIHKOBI J0CHiau TpoBoaAwSIM B yMoBax KwuiBchkoi oGmacti y 2024 porri.
I'pyHT cipuii micoBuii. MiHepasibHE KUBJICHHs cKi1anaino Nios Pias K25 1 BHOCHIIOCH ¥
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BUTJISIII 0OpUBa HITpOaMO(OCKM YacTHHAMM TIia4ac IIOCIBY HACIHHA Ta SK
IiKMBJIEHHS BECHOIO y (pasi Kyuginas. Po3mip 001ikoBoi aiasaku cknagas 1,9 M2, V
dazax KONOCIHHS-UBITIHHS, (OpPMyBaHHS Ta HaJWUBY 3€pHAa y PIK JOCTIIKEHb
BiJI3HAYEHO MPUPOJIHY MOCYXY 3 BUCOKUMHU TeMIIepaTypamMu MOBITps. AHaI3 CKIady
YPOIKaro IPOBOIWIIH TICTS TO3piBaHHS POCIUH. Pe3ynbratu CTaTUCTHYHO 00pOOIIeHI
3a monoMororo porpamu Microsoft Excel.

Pe3yibTaTH Ta 00roBopeHHsi. BcTaHOBIEHO, 110 POCIWMHU MIIEHUII COPTIB
Kwuiscrka 19 1 Hlenpiska KuiBcbka cpopmyBaiiu 10 4 MpOoayKTUBHUX TMAaroH1B, OJTHAK
y OLIBIITOCTI BUIIAKIB 1X KITbKICTh CTaHOBUJIA 2—3. HalO1IbIIy KiJIBKICTB 1 Macy 3epeH
MICTUB T'OJIOBHHM KOJIOC POCIUH 000X COpPTIB, fKa ctaHOBWIa Yy copTy KuiBcbka 19
42 mt. 1 2,4 1, a 'y copry lllenpika KuiBcbka BianmosigHo 37 mr. 1 2,0 T (Tabdm.1).
O3epHEHICTh 1 Maca 3epeH TOJIOBHOTO 1 HAaMOJMKYOro JI0 HHOTO Kojoca OIYHOIO
naroHa y copty KuiBcbka 19 Biapi3usuinck MeHie, Hix y copty lenpiska KuiBcbka.
3 30UIbIICHHAM MOPSAKY MaroHiB O3€PHEHICTh KOJOCA 3HM)KYBAJIACh 3HAUYHILIE Y
nuenun copty llenpiBka KuiBcbka nmopiBHsIHO 3 coptoM KwuiBcbka 19, BIANMOBIIHO
3MEHIIIYBaJIaCh 1 Maca 3epHa 3 K0JI0ca, 0COOIMBO y O1YHUX [TarOHaX TPETHOTO MOPSAKY.

Tabnuys 1. Maca Ta KUIBKICTh 3€p€H Y KOJIOCaX POCIUH MIIEHHUL 03UMOT
KinbkicTh 3epeH y KoJoci,

Maca 3epeH y koJsoci, T

COpT IIIT.
rork. | 6.x.1 | 6.x.2 | 0.x.3 |rox m. |0.k.1/0.x.2| 0.x.3
Kuisceka 19 2,4+0,2|2,0+0,3/1,4+0,3/1,0+£0,2| 42+5 |37+3(29+4| 2644

[llenpieka Kuieceka |2,0+£0,2(1,5+0,2(1,2+0,1|0,6+0,2| 37+3 |30+£3(26+3| 1643

Busisneno, mo pocnunu coptiB KuiBcbka 19 Ta lllenpiska KuiBcbka chopmyBanu
3HAUYHY Macy 3€peH Ha POCIIUHY, sika y miieHuIl copty KuiBceka 19 ctanoBuna 5,4 1,
a'y copty Uleapirka KuiBcbka — 4,0 r (Tab6mn.2). Copt lllenpiBka KuiBchka MaB HIKYY
O3EPHEHICTh OKPEMUX POCIIMH MOPIBHAHO 3 copToM KuiBchka 19.

Tabauya 2. Maca Ta KUIBKICTh 3€pEH Ha POCIIMHY Ta IUIONLY OCIBY

Kimpkicte | KinmbkicTh
Maca 3epen Ha | Maca 3epeH
Copt ) 3epeH Ha | 3epeH Ha |
pOCIIMHY, T Ha IM°, T 5
POCIIMHY, IIIT. |M~, TUC. IIIT.
Kwuisceka 19 5,4+0,5 903,9+2,5 106+5 17,67+0,6
[llenpiBka KuiBchka 4,0+0,4 765,4+4,3 78+4 14,87+0,5

Maca Ta KITBKICTh 3€peH Ha IJiouly mociBy y copry KuiBchka 19 3HauHO
NepeBUILyBaia aHAJIOTTUHY Macy Ta KUIbKICTh 3epeH y copty lllenpiBka KuiBchka.

[TpoxykTuBHA KYyLIUCTiCTh pociuH mmeHuni copty KuiBcbka 19 cknanana
HepeBaXHO Yy CepeAHbOMY 3 MaroHu Ha pociuny, y copty lllenpiska KuiBchka —
2,6 maronu Ha pociuHy (Ta6u. 3). Maca 1000 3epen y 060x copTiB OyJia OJIM3bKOIO 1
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BUCOKOFO. 30UTBIIICHHS TIOPSAKY MaroHa He CIPUYHHSIIO 3HAYHOTO 3MEHIIIEHHS Mach
1000 3epHiBOK. 3epHIBKH y KOJIOCAX OIYHUX IMArOHIB 32 PO3MipaMHU 1 BUIIOBHEHICTIO
Oyiu OMM3BKUMU J0 TAKUX Y KOJIOCI TOJIOBHOTO MaroHa y 000X COpTiB.

Taénuya 3. llpoaykTuBHA KymUCTICTh, Maca 1000 3epeH poCIMH 03UMOI MIIICHUITI B
MPUPOTHUX YMOBAX BUPOLTYBaHHS

Maca 1000 3epen
C [IponykTuBHa : :
opT KYIIHUCTICTh ['omoBHu# | biunun biunuii
Tarig mariy 1 rmarig 2
KwuiBcpka 19 3,0+0,9 68,0+0,9 | 64,8+1,2 | 64,0+1,1
[llenpiBka KuiBcbka 2,6+£0,8 67,61,3 | 64,0+0,9 | 63,0+1,2

TakuM YMHOM, JOCIIDKCHI HaMu CcOpTH TeHuil o3umoi KwuiBchka 19 1
[lenpiBka KuiBchka BUSBWINM BUCOKY MPOAYKTHUBHICTH OKPEMHUX POCIHUH 1 MOCIBY Y
HECTIPUATIUBUX YMOBaX HABKOJHIIHBOTO cepefoBuiia. Lli copTu 3a mpoIyKTUBHICTIO
MociBy mnepeBultyBanu cranaaptauil s Jlicocreny copt Ilomonsinka, skuit
BHUPOIIYBadu y OUIbII CHOPUSATIMBI 32 MOTOJHUMHM YMOBaMHU TomnepeaHi poku (2).
Opnnak, 3epHOBa MPOAYKTUBHICTH OKPEMHUX POCIHMH Yy TIOCIBI TakWX COPTIB SIK
HoBoxkuiBcrka 1 @aBopuTKa y OUIBII CIPUATIUBI 32 MOTOJHUMHU YMOBaMU poOKHU Oyiia
BUILOI0, HIXK Y copTiB KuiBcbka 19 1 Illeapiska Kuicrka (1). Bucoky npoayKTUBHICTb
OKpPEMHUX POCIIHH 1 TIOCIBY Y TOTIEPEIHI POKU JOCIIKEHb BUSBUIN COPTH JlapyHOK
ITominns, Acrapra, Ilominecbka HUBaA, Jlapuaka KuiBchka, skl OyJd OJM3BKUMHU 32
BpokaitHicTio 110 coptiB KuiBcbka 19 1 lleapika KwuiBckka (3). Omnak coptu
KwuiBceka 19 1 Illeapiska KuiBcbka BIAPI3HSUIMCH BiJl BUBYCHUX PaHIIIC T€HOTHUIIIB
nmeHunl Buimolo Macoro 1000 3epeH y Kojocax ycCiX NPOAYKTUBHUX TaroHiB.
3MEeHIIeHHsT 03€PHEHOCTI KoJioca 1 pociuH y copty llenpiska KuiBchka mopiBHIHO 3
coprom KwuiBcbka 19 KOMIEHCYBaJOCh 3HAYHOKO MacOK 3€pHA, L0 JI03BOJIMIIO
chopMyBaTH BUCOKUI BpOXKail B yMOBaX CIEKOTIMBOTO 1 MOCYIIJIMBOTO POKY. Y MOBU
AKOPCTKOT TPUPOHOI mocyxu y 2024 poll He TPU3BENM JI0 3HAYHOIO 3HUKEHHS
MpoyKTUBHOCTI NociBy y copTiB llleapiBka Kuiscrka 1 KuiBebka 19, 110 cBiguuTh npo
3laTHICTh 000X TEHOTUIIB O peati3auii NPOJYKTUBHOIO MOTEHUIANY Y
HECIIPUATINBUX 32 3a0€3MEeUEHHSIM BOJIOI0 1 TEMIEpaTypaMu YMOBaX HABKOJIUIIIHbOTO
cepenoBumia. O0uaBa T€HOTUIM MOKHA BIAHECTH JO TOCYXO 1 JKapOCTIMKHUX, SKi
J03BOJISIIOTH OTPUMYBATH BUCOKI Bposkai y 30H1 Jlicocreny.

BucnoBku. Becranosneno, mo coptu o3umoi nmennti Kuisceka 19 1 [enpika
KuiBcbka B yMOBax CmeKOTHOTO 1 mocynumBoro 2024 poky chopMmyBalid BUCOKUMN
BpO’XKail 3epHa Ha pociuHy 1 ionty nociBy. Copt KuiBchka 19 Big3HauaBcsi BUIIIOKO
MPOYKTUBHOIO KYIIUCTICTIO, KUTHKICTIO 3€pEH Ha KOJIOC, POCIUHY 1 TUIOITY TOCIBY
nopiBHsHO 3 copToM lllenpiBka KuiBchka, 110 BU3HAYMIIO TaKOXX WOTO OUIBITY Macy
3epeH Ha pociuHy 1 mionry mociBy. Copt KuiBcbka 19 BHSBUB BHUILy 03€pHEHICTH
KOJI0Ca TOJIOBHOTO 1 O1YHMX TMaroHiB mopiBHsAHO 3 copToM IllenpiBka KuiBchka, o/iHaK
maca 1000 3epHiBOK y 000X COpPTIB BHUSIBWJIACh Maibke oaHakoBor. Maca 1000
3€pHIBOK y O1YHHMX MaroHax 000X COPTIB MIIEHHUII 3aJIUIIAJIACh OJIM3bKOIO 10 MacH
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1000 3epeH y TOI0BHOMY MAaroHi, 0 J03BOJIMIIO OTPUMATH BUCOKOSIKICHE 3€pHO 3 yCi€l
pocuHu 1 TPOAEMOHCTPYBaTH 3JaTHICTh POCIUH A0 (hOpMyBaHHS BHIIOBHEHUX
3epHIBOK B yMoOBax JAe(IiIHUTy BOAM 1 BHUCOKUX TEMIEpaTyp HABKOJIUIIHHOTO
cepenoBuiia. OTprMaHi HAMH PE3yJIBTATH CB1T4aTh, 110 BAOCKOHAJICHHS BITUN3HIHUX
TEHOTHUIIB 03UMO]I MIIEHUI MIABUIILYE IX MPOIYKTUBHICTh, 3MATHICTh aJlaliTyBaTHUCh
710 YMOB MOCYXH 1 (pOpMYBaTH BUCOKHUH BpOXkKail y HECIPUATIMBUX YMOBAX JOBKIJIIAL.
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Abstract.

The biometric characteristics and spatial arrangement of crown elements of three
new apple varieties when grown in intensive plantations are highlighted. The
characteristics of growth and fruit formations, on which the productive potential of the
garden agroecosystem is based, are presented.

Keywords: architectonics, variety, apple tree.

Beryn. CapnoBi arpocuctemMu (pyKTOBUX JEpeB JJisI BUPOOHUIITBA CBIKHUX
(GpyKTIB BCE 1€ HEAOCTATHHO BUBYEHI B MOMIPHUX 30HaX. J[oCiiKeHHs MPOBIAHUX
BUEHUX C€BPOIU MOKa3ye, IO TUIOJOBI JepeBa € 0araTosipyCHUMHU CUCTEMaMu, Ha SKi
BIUTMBAIOTh PI3HI arpo€KOCHCTEMHI YMOBH 3a TPUBAJIOTO TEPiOTy BHUPOIITYBAHHS
moniB. IlikaBum B 30H1 Jlicocteny VYkpaiHu € OOMEXEHHs WIKIAJIUBOrO BIUIMBY
HaaMIpHOI JIITHBOI pajiamii (TeMrepaTypu Ta CBITJIa) Ha TUIOAOBI JepeBa, sKa
cpuduHs€e (HOTOOKHUCITIOBAIBLHUMN CTpEC Ha JIMCTOBOMY PiBHI Ta COHSUHI OTIKHU TIJIO/IIB
[1].

IcHye rimotesa Lauri P.EE [2], mo rpamieHT KOHKYpEHIIii, iHIyKOBaHHIl CaI0BOIO
arpoCUCTEMOI0, 0COOTIUBO 3a CBITJIO, MPU3BOIUTH 0 (PEHOJIOTIUHOI IECUHXPOHI3AITT Y
sA0TyH1 Ta Bapialiii y po3moaii pecypcns MK BET€TaTUBHHMH 1 PETpOyKTUBHIMH
YTBOPEHHSAMH JIepeBa 1 BIUTMBAE Ha 3aB'sA3yBaHHs TUIO/1B. BUKOpHUCTOBYIOUH CBITIIO K
3MIHHY JIJISl aHali3y apXIiTeKTYpHUX IaHHUX, aBTOp IMOKa3aB [2], mo nxepeBa sOIyHI
THACHO BUPaXXalOTh 03HAKU YHUKHEHHS TiHI, 1110 BIUIMBA€E Ha MOP(OJIOTito (3MEHIIICHHS
KOHYCHOCTI B TOOY/TOBI JiepeBa, 301IbIIIEHHS CTPYHKOCTI Ta MUTOMOI TUIOIT JTUCTKIB),
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apXITeKTOHIKY (MEHIIIA KUIbKICTh POCTOBUX TAroHiB), MOPQOJIOTiI0 (MEHIIAa KUThKICTh
POCTOBUX TMAaroHiB, Ta 301IbIICHHA T€HEPATUBHUX OPYHBOK), (PEHOJOTII0 (MEHIIa
KUIBKICTh JHIB Yy (a3l moBHOTO MBITIHHA). TakoX JOBEAEHO, IO COKOPYX,
BUKOPUCTAaHHSI BOJM Ta TPAHCHIpallid Ha OJUHUINIO IOl JMCTKOBOI MOBEPXHI
3a]Ile)KaTh Bil 3MIHHUX €JIEMCHTIB HABKOJHWIIIHBOTO cepefoBuina (medimut
napiiaJibHOrO THCKY Ta TpaHCHipallis). 3aTiHEHHS HE 3MIHIOE J000BY AMHAMIKY
COKOPYXY sIOJIyHI 1 3MEHIIYE BUKOPHCTaHHS BOJW Ta TPAHCIIPAIil0O HA OJUHHITIO
JUCTKOBOI TOBEPXHI TOJIOBHMM YHHOM 4epe3 3MEHINeHHS 3HadeHHs [yOepa
(BITHOIIIEHHS IO COKOPYXJIMBOI JEPEBUHM JIO TLIOII JINCTKOBO1 IMTOBEPXHI).

Hocaimxenasmu Lauri, P.EE [3,4,5] noBeneHo, 110 apXiTEKTOHIKA KPOHU S0TyH1
MOIU(DIKY€eTbCS MPU 3MEHIIEHHI IHTEHCHUBHOCTI CBiTJIa Ha 65%, a 3MaTHICTH A0
3aB'I3yBaHHS IJIO/1B MOPYIIY€ETHCA.

Meta. Hamu nocraBieHe 3aBAaHHS JOCTIAUTH apXITEKTOHIKY KPOHU HOBUX
COpTIB SI0JyHI 3 METOI0 BCTAHOBJIEHHSA BIUIMBY CHUCTEMH OOpI3yBaHHS JEpEB Ha
MPOAYKIIAHUI TOTEHITial CaJoBO1 arpOEKOCUCTEMH.

Martepiaan ta Mmetoau. JlocnipkeHHS] POBOAWIN B arpOCKOCUCTEMAX TPhOX
coptiB s0myHi Xoneit Kpicn, Pen Ixonanpunu ta bemina Ha migmeni M.9, ski
BucakeHi B 2015 pormi 3a cxemoro cajiHHS 4x2 M. 3aCTOCOBYBaJid JiBa TEPMIHHU
00Opi3yBaHHS — 3UMOBHI Ta SIK JOTIOBHEHHS JIITHIH.

Pe3yabTaTn Ta o0roBopeHHsi. [IpoBeaeH1 nociimkeHHsa nokazanu (Tadi.l),
110 HAaUOUIBIINNA AlaMeTp MTaMOy BCTAHOBIIEHO Y JIEPEB IOMOJIOTIYHOTO COpTY XOHEU
Kpicn 3a 3umMoBOro Ttepminy 0oOpi3yBaHHS, €U0 HUXKYl MOKA3HUKU OTPUMAHO MpU
JOCIIDKEHH]  Jiamerpa ImramOy mnomoJoriunoro coptry Pen xoHanmpuHi 1
HallMEeHIIUH J1aMeTp Maju JepeBa copTy bemiaa.

Taoénuya 1. Jliametp mramOy Ta iTomaca aepeB 0TyHI 3aJI€KHO BiJl
MIOMOJIOT1YHOTO COPTY

Tepmin Hiametp ®ditomaca, | diromaca,
Coprt :
o0Opi3yBaHHS mTamOy, CM | KI/IepeBo T/Ta
o 3uMoBe 6,57 11,49 28,73
Xonen Kpicn :
3uMOBE+IIITHE 5,18 6,23 15,57
3uMoBe 6,49 11,14 27,84
Pen IxonanpuHIy ;
3UMOBEHIIITHE 5,12 6,05 15,12
_ 3uMoBe 5,86 8,54 21,35
benina .
3UMOBEHIIITHE 5,08 5,93 14,81
HIPy s 0,20 1,24 2,45

BcranoBneno, o aiamerp mramOy OyB CYTTEBO MEHIIMM NpPU TO€THAHHI
3MMOBOTO Ta JIITHROTO TepMiHy 0O0pidyBaHHs. Lle ciig MOSCHUTH 3MEHIICHHAM
(GOTOCHHTETHYHOI AaKTMBHOI MOBEPXHI JUCTS MPU 3aCTOCYBaHHI JIITHIX TEPMIHIB
00pi3yBaHHsI, 1110 CIPUYMHUIIO 3MEHIIICHHS HAKOITMYEHOT 3a ce30H (hITOMACH.

AHai3 HaBeleHMX B Tabmuii 1 nmaHux mokasye, mo copt XoHeh Kpicn
HAaKOMHU4YyBaB B JIEB’SATUPIYHOMY BIlll HaWOLIbIIe (iTOMacH 3a 3UMOBHX CTPOKIB
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oOpi3yBaHHs, B TOW 4ac sk copT Pen Jl>koHampuHI[ NMpW BIAMOBIIHUX TEpMiHAX
oOpizyBannas maB Ha 0,89 T/ra Menmy ¢itomacy, a copt bemima — ma 7,38 T/ra
BIJITTOBITHO.

[IpoBenenuii aHami3 CTPYKTypd Ta apXiTEKTOHIKH KPOHU JEepeB SOJIyHI
JOCIIKYBaHUX COPTIB moka3aB (puc. 1, Tabim. 2), mo HacamKeHHs chOpMOBaHi 10
TUITy BEPETEHOIOA10HOT KPOHH.

SRR

Benina Xoneit Kpicn

Puc. 1. 3aranbHuii BUTJISA apXITEKTOHIKHU JI€peB sI0JyH1 3aJIEHO BiJl COPTY

Pen JlrxonanpuHig

Tabauysa 2. ApXiTEKTOHIKA JiepeB S0TyHI 3aJIEKHO BiJl COPTY

Bepx (1,7-3,0m) 13 12

benina Cepenuna (1,2-1,7 m) 12 28
OcHoga (0,7-1,2 m) 32 22

Bepx (1,7-3,0m) 8 20

Xownent Kpicn  |Cepenuna (1,2—1,7 m) 7 8
Ocnoga (0,7-1,2 m) 17 40

Bepx (1,7-3,0m) 11 12

Pen Jlxxonanpuni |Cepenuna (1,2—1,7 m) 8 38
OcHnoga (0,7-1,2 m) 15 40

HIP o5 3 5
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Bepxnst yactuna mictuna Bing 8 (Xoneut Kpicm) no 13 mtyk (benina) poctoBux
naroHiB. B cepenHili 9acTWHI KpOHHM BIAMIYE€HO 3MEHIIECHHS KIUJIBKOCTI POCTOBHX
naroniB y coptiB Pen J[xonanpurn ta Xonei Kpicm, a y copry bemina 36epermucs
JOCUTh BHUCOKI MOKa3HUKH KITBKOCTI MaroHiB — 12 mryk. HuxHS dyacTuHa KpoHH
BiJIpi3HsIACh OLIBIIOI KUTBKICTIO pocToBUX maroHiB. [lominyBaB copt bemiga (32
MaroHu), MEHIIa KUIbKICTh BimMiueHa y copty Xone# Kpicr (17 maroniB) i HaiimMeHIa
— y nomoJoriunoro copty Pex Jxonanpuni (15 naroxis).

[T1o0B1 YTBOpEHHS MepeBa)kajau Mo KIIBKOCT1 Yy copTiB XoHel Kpicm Ta
Pen [xowmampuuiy (40 mr.). HaliMeHma KiJbKICTh IIJIOJOBUX YTBOPEHB
po3minryBanack y coptiB benina ta Pex [[)xoHanpuHI] y BEpXHiX mapax KpoHH,
a 'y copty Xoneu Kpicn — B cepeausi (8 mrTyk).

BucnoBku. Copr Xoneit Kpicn Bigpi3HsiBcs HailOuIbmow (iToMacow 3a
3UMOBHX CTPOKiIB 00pi3yBaHHsI. [1710/10B1 yTBOpEeHHS B CPOPMOBaHiii O TUITY BEpETEHA
KpOH1 niepeBakayin y copTiB XoHel Kpicn ta Pen J[>xkonanpuHi.
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THE ROLE OF LEGUMES IN SOIL FERTILITY FORMATION AND
INCREASING AGROCENOSES PROTEIN PRODUCTIVITY

B. O. Kysil, S. P. Poltoretsky, A. P. Berezovsky
Uman National University, Ukraine
E-mail: bogdan.kysil.ext@bayer.com

Abstract.

This article highlights the relevance of legume-rhizobial symbiosis research as a
key factor in the production of plant protein, which is critically important for human
and animal nutrition. Legume crops (soybean, peas, beans, chickpeas, lentils) are
considered a primary source of complete protein, fats, starch, minerals, and vitamins.
The positive impact of legumes on improving soil fertility, optimizing its
microbiological composition and physicochemical properties, and increasing
biological activity is emphasized. The environment-forming role of peas as the most
common legume crop is discussed, noting its ability to accumulate a significant amount
of biological nitrogen (up to 50-70 kg/ha) and improve the yield of subsequent crops
in rotation, thereby contributing to ecological balance in agroecosystems.

Keywords: Legume-rhizobial symbiosis, legume crops, plant protein, nitrogen
fixation, soil fertility, agroecosystems.

The relevance of legume-rhizobial symbiosis research is determined by the
importance of macrosymbionts as agricultural crops containing a large amount of plant
protein, while being able to grow in various agro-climatic zones. The protein
productivity of crops capable of symbiotic nitrogen fixation, under favorable symbiosis
conditions, significantly surpasses the protein productivity of crops that do not possess
this characteristic.

Protein is the most important component of human food. Its deficiency causes
physiological and functional disorders in the body. Therefore, the welfare level of a
nation is determined by the amount of protein consumed per capita per day. Animal
organisms cannot synthesize protein from inorganic substances but create it from plant
protein. In this regard, the problem of plant protein on a global scale has become one
of humanity's most pressing issues.

Legume crops are one of the main sources of complete plant protein. For millions
of people worldwide, especially in Asia, legumes are the most important source of
protein and fat. Soybeans, peas, beans, chickpeas, and lentils play a significant role as
high-protein food crops at the current stage. In addition, depending on the species,
legume seeds also contain up to 23% fat, up to 60% starch, cellulose, hemicellulose,
lignin, Fe, K, Ca, P, Mg, small amounts of Cu, Mn, Mo, Se, Zn, B vitamins, tocopherol
(vitamin E), ascorbic acid, and other biologically active substances (Peas..., 2001).
Therefore, in recent decades, attention to legumes has significantly increased in EU
countries, Canada, Australia, and others: production has multiplied, large breeding
programs and research projects are underway, and new species are being introduced
into cultivation.
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In the USA and Europe, legumes were most actively cultivated as precursors to
other crops in the 1940s. However, legume cultivation then declined due to the
cheapness of nitrogen fertilizers, the creation of high-yielding grain varieties, and other
economic and social reasons. Currently, in developing countries in Asia, Africa, and
Latin America, over 50% of sowings involve plants capable of symbiotic nitrogen
fixation. Thus, in world agriculture, legume crops occupy over 110 million hectares,
with soybeans accounting for most of this area, followed by peas, beans, and chickpeas.

Legume crops, including peas, in addition to their ability for symbiotic nitrogen
fixation and feed advantages, play a significant environment-forming role. Thus, the
cultivation of legumes helps optimize the microbiological environment in the soil,
improving a number of its physicochemical properties, as a result of which soil fertility
significantly increases. The cultivation of legumes, due to the influence of the root
system, ensures an increase in agronomically valuable structural aggregates, their water
resistance, and the structure of the arable layer corresponds to the optimal ratio of
capillary and non-capillary porosity volumes.

Legume cultivation notably increases the biological activity of the soil under the
subsequent crops in the rotation. Even under severe drought conditions, without the
application of mineral fertilizers, it was possible to form a winter wheat yield 15%
higher after legume precursors compared to other precursors.

The effectiveness of legumes as fertilizer is associated with soil health
improvement (suppression of pathogens and weeds), allelopathic effects, and increased
soil water-holding capacity. Research by many authors has established that legume
plants secrete a significant amount of organic matter into the soil through their root
systems during the vegetation period; root exudates include organic acids, amino acids,
and carbohydrates. It has been found that root exudates increase associative nitrogen
fixation, thus favorably influencing the entire soil-forming process.

Some authors indicate that agricultural crops grown by biological rather than
synthetic nitrogen nutrition have greater resistance to pests and disease pathogens.
Thus, the cultivation of legume plants with high symbiotic activity not only contributes
to the accumulation of large amounts of biological nitrogen and organic matter in the
soil but also increases the economic and biological effectiveness of the grain crops
cultivated after them, which ensures the maintenance of ecological balance in
agroecosystems through self-regulating mechanisms and structures.

Peas are the most widespread crop among grain legumes and are characterized by
a wide variety of uses. This crop is grown in almost all agricultural regions of the world.
Currently, the leaders in pea production are Canada, China, and India. Many peas are
also cultivated in the USA, Australia, Ukraine, and France.

Depending on the variety and yield, after harvesting peas, up to 50-70 kg/ha of
nitrogen remains in the soil, which is equivalent to applying 10 t/ha of manure or 150
kg of ammonium nitrate. Also, root and post-harvest residues are quite rich in nitrogen,
decompose easily and quickly in the soil, and stimulate the biological activity of the
soil microflora. Due to these features, peas are a valuable crop in row crop rotation.
Their influence on the yield in crop rotation is not limited to the first crop; the effects
are also evident in subsequent ones.

As a precursor, peas contribute to increasing the efficiency of organic fertilizer
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use by subsequent crops, especially industrial and grain crops. The potential for
molecular nitrogen fixation when growing legumes is very high. However, in most
cases, during the growing season, grain legumes can fix up to 70 kg/ha of nitrogen from
the air, and forage legumes —up to 120 kg/ha. This is explained by the fact that nitrogen
accumulation is influenced by plant growth conditions, biological features of varieties,
and the effectiveness of the legume-rhizobial symbiosis of each specific crop also
varies.

I'EHO®OH/M IIJIOJOBUX POCJIMH HAINNIOHAJIBHOI'O
BOTAHIYHOI'O CAAY IMEHI M.M. I'PUIIIKA - HAYKOBA BA3A
3BEPEXEHHS IXHBOI'O PI3BHOMAHITTSA

Ceitnana B. Kimumenko, Onbra B. I'purop’eBa, Antonina I1. InpiHchbKa,

Muxaiino FO. XKyp0Oa, [nna B. 'onuapoBcbka

HamionansHuit 6otaniynuit cax imeni M. M. I'puiika HarionansHOi akagemii HayK
VYkpainu, M. KuiB, Ykpaina

E-mail: cornusklymenko@gmail.com; ORCID ID: 0000—-0001—6468—741X

Anomauis.

Biooin axnimamuszayii nnooosux pociun — Haykosuil niopozoin Hayionanvrnozo
bomaniunoco cady imeni M. M. I'puwxa (HBEC), y saxomy cpopmosari yHiKaivHi 3a
SAKICHUM [ KIIbKICHUM CKIA0OM 2eHo@oHOu, npedcmasneni 781 maxconom 3 37 podis,
20 pooun. Ynpoooesowwe 1946-2025 pp. 3ycuniamu KilbKOX NOKONIHb HAYKOBYIE
CMBOPEHO KOoNeKyii 6udig i copmie HOBUX | MANONOUWUPEHUX ABMOXMOHHUX |
IHMPOOYKOBAHUX NJI000BUX DOCIUH, YIHHUX 3A 6MICMOM 0i0N021YHO-AKMUBHUX
PEUOBUH, BANCAUBUX O NIOBUUEHHS JIIKY8ANbHO-OIEMUUHUX SIKOCMeEU CA008UHU.
Jocniooiceno ixuro aoanmayiuny i penpoOyKmueHy 30amuocmi, 00IPYHMOBAHO
KoHYyenyito Kyibmuegyeauts. bacamo euodie a came: Actinidia spp., Amelanchier spp.,
Asimina triloba (L.) Dunal, Castanea sativa Mill., Chaenomeles spp., Cornus spp.,
Crataegus spp., Cydonia oblonga Mill., Diospyros virginiana L., Elaeagnus multiflora
Thunb., Lonicera spp., Sambucus spp., Schisandra chinensis (Turcz.) Baill. ma in.
86€0€HO 6 KYIbMypy 3A60AKU HAYKOBUM OO0CTIONCeHHAM 6i00iny. [lo [lepacasroco
Peecmpy copmis pocnun Ykpainu saneceno 75 copmis niodoux pociuH cenekyii
8i00iny. Ilokazanuti 6HecOK HAYKOBYIB V OOCHIONCEHHS | BNPOBAONCEHHS HOBUX,
MATIONOUUPEHUX YIHHUX NI0008UX POCIUH Y NPAKMUKY NA00I6HUYMEA | CadieHUymaa.
Ha 6as3i cenogonoie HHC 3axuweno nonao 20 oucepmayitinux pooim. Pobomu 6iodiny
31 30epesicenns "cnaowunu noocmea’” (cenemuunHol CnAOWUHU) MAIOMb BANCIUBE
3HaueHHs1 OJ1s peanizayii coyianrbHO-eKOHOMIUHUX npocpam YKpainu.

Knwuoei cnoea: nnooosi pociunu, ceimosa ¢hnopa, eeno@oHnou, iHmpooyKyis,
ceneKyis.
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GENE POOLS OF FRUIT PLANTS OF THE M.M. GRYSHKO
NATIONAL BOTANICAL GARDEN ARE A SCIENTIFIC BASIS FOR
PRESERVING THEIR DIVERSITY
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Mykhailo Yu. Zhurba, Inna V. Goncharovska

M. M. Gryshko National Botanical Garden of the National Academy of Science of
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Abstract.

The Department of Fruit Plants Acclimatisation is a scientific unit of the M.M.
Gryshko National Botanical Garden (NBG), which has formed unique gene pools in
terms of qualitative and quantitative composition, represented by 781 taxa from 37
genera, 20 families. During 1946—2025, through the efforts of several generations of
scientists, collections of species and cultivars of new and underutilized autochthonous
and introduced fruit plants were created, valuable in terms of the content of
biologically active substances, important for increasing the medicinal and dietary
qualities of the vegetable. Their adaptive and reproductive abilities were studied, and
the concept of cultivation was substantiated. Many species, namely: Actinidia spp.,
Amelanchier spp., Asimina triloba (L.) Dunal, Castanea sativa Mill., Chaenomeles
spp., Cornus spp., Crataegus spp., Cydonia oblonga Mill., Diospyros virginiana L.,
Elaeagnus multiflora Thunb., Lonicera spp., Sambucus spp., Schisandra chinensis
(Turcz.) Baill. and others. Were introduced into culture thanks to the scientific
research of the department. 75 cultivars of fruit plants selected by the Department were
included in the State Register of Plant Cultivars of Ukraine. The contribution of
scientists to the research and introduction of new, underutilized and valuable fruit
plants into the practice of fruit growing and horticulture is shown. More than 20
dissertations have been defended on the basis of the gene pools of the NBG. The work
of the Department on the preservation of the "heritage of humanity" (genetic heritage)
is of great importance for the implementation of socio-economic programs of Ukraine.

Keywords: fruit plants, world flora, gene pools, introduction, selection.

Beryn. biotnuna kpu3a, 110 oxXommiia Hamly IJIAaHETY 4depe3 TpaHchopmarlliro
KJIIMaTy, BIUTMBAE HA OTOUYIOUE CEPEIOBUIIIE 1, 30KpeMa, POCIUHHE O10p13HOMAHITTS 1
MOXE€ TIPUBECTH [0 3HHUKHEHHs OaraTthox BuAiB pociuH. Cepen Oararbox
MPUPOJOOXOPOHHUX  MPOOJIEM  TMPIOPUTETHOIO  3AIMINAETHCS  30EPEKCHHS
¢itorieHopoHIY K PYHKITIOHAITBHOI OCHOBH Oiochepwu.

10es 0ocnidocens. BukopuctanHs 610J0TTYHOTO PI3HOMAHITTS MIIOAOBUX POCIUH
CBITOBOI (hJIOpH, BIIPOBAKEHHSI B MPAKTUKY TUIOIBHULITBA.

PoGoTu 3 IHTPOAYKIIIi 1 CeNeKIil I0I0BUX POCIUH B YKpaiHi pO3roOpHYJIUCS Y
npyriii mojoBuHi XIX cromiTra. BoHu 0OasyBamucss Ha TEOPETUYHUX 3acafax 1
NPaKTUYHUX PEKOMEHAAIlIAX BIAOMHUX YKpaiHchbkux BueHux M. d. KaieHka,
B. B. Ilamkesuua, JI. M. Po, JI. I1. 1 B. JI. Cumupenkis.
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3rimHo 3 ocHOoBHMMH TmojoxeHHsMU Kouenili OOH npo OiopizHOMaHITTS,
IHTPOAYKIIiSl, CTBOPEHHS KOJIEKII, MOHITOPUHT, BIPOBAIKEHHS Y TNPAKTUKY
KyJbTUBYBAaHHS C€KOHOMIYHO BXJIWBHUX BHJIB POCIUH € aKTyaJbHUMH Ta
NEPCTIEKTUBHUMH HampsMaMyd OOTaHIYHUX ycCTaHOB. OCOONMBO K II€ CTOCYETHCS
IJIOJIOBUX POCIIHMH, 3aBJSKA BHCOKHM XapyoOBHUM, JIKAPCHKUM 1 JIEKOPAaTUBHUM
BJIACTUBOCTSAM. BBeACHHS B KyJbTYpy HOBHX IUIOJIOBUX POCIHH 3 BHCOKOIO
AHTUOKCUJAHTHOIO aKTHBHICTIO HEOOXIAHO JIJIS IMiJIBHINEHHS JIIKYyBaJTbHO-I1ETHIHUX
SIKOCTEN TIPOIYKIIiT CaJIBHUIITBA. Y MPUPOJ] ICHY€E 3HAUHA PI3HOMAHITHICTD TJIOJIOBUX
POCIIHH, IO IPEACTABIAIOTh BEIUKY IIHHICTH SK JIOHOPH BHUCOKOI SIKOCTI IUIOJIB 1
IIPOJIYKTUBHOCTI, CTIMKOCTI /10 a010THYHMX 1 O10 THMHUX YUHHUKIB. Y 3B’SI3KY 3 IIUM iX
MOIIYK — TMpakTUYHE TMPOJOBKEHHS PO3MOYaTOi YKPAiHCHbKUMHU BUYCHHMH
JI. IT. Cumupenkom, M. @. Kamenkom Ta iH., poOOTH 3 IJIAHOMIPHOTO 1
palioHaJIbHOTO BUKOPHUCTAHHS POCIMHHHUX PECYPCIB IJIAHETH.

[HTpOAYKIliST POCIMH — BUNpPABAAHE MpPAarHEHHS 30araTUTH iX BUJIOBHHA CKJIa
HOBUMU KOPUCHUMH BHJAaMH [JI PO3IMIMPEHHS AaCOPTHUMEHTY 1 30UIbIIECHHS
BUpOOHMITBA IWIOAIB. B VYkpaini iHTponykoBano Onu3bko 400 BuAIB MUIOAOBHX
pociuH. 3 50 poaiB TUlbkU Aisi TpboxX omHOoTUNHUX Cydonia Mill., Mespilus L.,
Pseudocydonia C.K. Schneid. — BuoBHii pe3epB IHTPOAYKIIIT BUSBUBCS BUUEPIAHUM,
TOJI SIK JIJIs TIePEeBaKHOI OUIBIIIOCTI 1HIIMX BIH 3aJMIIAETHCA 3HAYHUM. MOKIMBOCTI
MepecesieHHs POCIIMH Ie JaJIeKO He BUUeprani. baraTuMm xkepenioM MiHHUX XapyOBUX
1 JIKyBaJIbHUX TUIOJJOBUX POCIMH € aBTOXTOHHI BUAM YKpaiHM, a came: KaJlMHa,
ropobuHa, Oy3uHa, riaia, obJinuxa, ipra, YepemMxa, IIOBKOBHIIS, ITUIIINHA, TIJIOIH
SKUX € YHIKQJIbHUMHU 32 JIIKyBaJbHUMH BIACTUBOCTSIMHU.

Marepiaau gociimkeHb. ['eHOMOHIM 1 KONEKIIMHI HAca/HKEHHS IIJIOJTOBHUX
pociuH, 310paHi 1 cTBOpeHi yrpoaorx 19462025 pp., npeacrasieHi 781 TakCOHOM 3
37 ponis, 20 poauH.

Metoau aociimxkenb. [HpopmalliiHO-aHATITUYHI, IHTPOAYKIIIMHI, €KOJIOTro-
010J10T14H1, MOP(OJIOTIYH1, CTATUCTHYHI.

Pe3yabTaTtu Ta 00roBopennsi. Po6otu 3 inTpoaykuii pocauH y HamionansHoMy
ooraniuyHomy caay imeHi M. M. I'pumka HAH VYkpainu (HBC), 3anmouatkoBani
¢ynaatopom HBC akanemikom M. M. ['puiikoM, npoAoBXytOTh HayKOBIIl BiAJLITY
akJiiMaTu3alii IUI0JOBUX POCIHH, yV SIKOMYy C(HOPMOBAHO YHIKajdbHI 3a AKICHUM 1
KUTbKICHUM CKJIQJIOM FeHO(OH/IH.

OcHOBHI HanpamKu 00CNiOdCeHb GI0O0iIy: THTPOAYKIS 1 CEJNEKIis HOBHX,
MaJIOTIOMUPEHUX (HETPAIUIIIMHNX) 1 aOOPUTEHHHUX TUIOJOBUX POCIUH, JTOCITIIKCHHS
PENPOIYKTUBHOI 3JaTHOCTI 1 aJanTaiii 0 HECHPHUSTINBUX yMOB 30BHIIIHHOTO
cepenoBuila, 610XiMivHa OIIHKA BETETATUBHUX Ta T€HEPATUBHUX OPTaHiB.

HocmimxytoTecss Buan poauH: Actinidiaceae Gilg & Werderm., Annonaceae
Juss., Berberidaceae Juss., Caprifoliaceae Juss., Cornaceaec Bercht. & J.Presl,
Ebenaceae Giirke, FElaecagnaceae Adans., Ericaceae Juss., Fagaceae Dumort.,
Juglandaceae DC. ex Perleb, Lardizabalaceae R.Br., Moraceae Gaudich., Rosaceae
Juss., Rhamnaceae Juss., Viburnaceae Raf., Saxifragaceae Juss., Solanaceae Juss.,
Schizandraceae Blume, Vitaceae Juss.

3ycWIIAIMH KUTBKOX TTOKOJIIHb HAyKOBIIB BIJIUTY CTBOPEHO KOJEKII BHIIB 1
COPTIB IUIOJIOBUX POCIUH — Acebia spp., Actinidia spp., Amelanchier spp., Aronia spp.,
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Asimina triloba (L.) Dunal, Castanea sativa Mill., Chaenomeles spp., Cornus spp.,
Crataegus spp., Cydonia oblonga Mill., Diospyros virginiana L., Elaeagnus multiflora
Thunb., Juglans spp., Lonicera spp., Lycium spp., Malus spp. (kpebiB, 30Kpema),
Mespilius germanica L., Morus spp., Prunus armeniaca L., Prunus cerasifera Ehrh.,
Prunus persica (L.) Batsch, Pseudocydonia sinensis C.K.Schneid., Sambucus spp.,
Schisandra chinensis (Turcz.) Baill., Shepherdia argentea (Pursh) Nutt., Sorbus spp.,
Vaccinium spp., Viburnum spp., Vitis vinifera L., Ziziphus jujuba Mill.

[HTpOMYKITIIHO-CENEeKIIHY pOOOTY y BIJUILI MPOBEJACHO Ha OCHOBI reHO(OH/IIB,
c(hopMOBaHHX YIIPOJOBXK 0aratbox JAECATKIB pokiB. Ha moyaTky mociimkeHs 11e 0yiu
B OCHOBHOMY TpPaJMIIiliHI TIJIOJOBl POCIMHU — SIOIyHs, Tpylia, aOpuKoca, ajauya,
HaJaal MOCTIMHO 3aTydaiaucs A0 poOOTH HEBUKOPHCTaH1 paHille aOOpUTeHH1 BUIH,
HOBI, 1 MAaJIONMONIIMPEHI, TaK 3BaHl HETPATUIIAHI IUJIOJOBI POCIUHU. Y CKIAJIl
reHO(OH/IIB € TAKOX 1 MICIIEBI COPTH — OCHOBA YKpPaiHChKOT reHeTUKU. BoHM He nutie
BHECEHI JI0 KOJIEKI[IM, a I BUKOPUCTOBYIOTHCS, K €TAJIOHU, 3 IKUMH HOPIBHIOIOTHCS
CTBOpPEHI HOB1 COPTH.

[lepmmMu  HAayKOBISIMH Yy TIOBOEHHUW TEpiOJ] CTAHOBJEHHS 1 PO3BHUTKY
JOCJIIIKEeHB 3 T1010BUMU pociuHamu Oyiu: 1. O. [lpura, [. M. [llaiitan, P. ®@. Kneena,
B. M. Tepex, H. A. Habok, cenexuionepu T. I1. Tepemenko, JI. M. Uynpuna. Bouu
nocmipkyBasv: Prunus spp., Cerasus tomentosa, Vitis vinifera, Aktinidia spp.,
Schizandra chinensis, Viburnum opulus, Malus spp., Juglans regia, Morus spp. Ta iH.,
CTBOPWIU TiepuIl coptu Prunus persica, Prunus armeniaca, Prunus cerasifera 1 mie
MPaKTUYHO HEBIOMHX TOaI B YKpaiHli BUIIB Actinidia spp., Schisandra spp.,
3pOOMBIIM BEIMKUNA BHECOK Yy PO30YJOBY COPTOBMBYEHHSI 1 COPTOBUIPOOYBAHHS B
VYkpaini. [Ipomosxunu ixaio pobory II. A. Mopos, O.d. Kmmumenko, H. B.
Ckpummuenko, M. I. Kynpunneka, B.II. Kamm, O. O. besmanbko, I0CTIIHKYHOYH
Actinidia spp., Rubus spp., Schizandra chinensis, Viburnum opulus, Vitis vinifera. 1. M.
I'puxyn, €. A. Bacwok, ski BuB4anu Ziziphus jujuba, Lonicera spp., Elaeagnus
multiflora, Vaccinium spp., Crataegus spp. 3 KICTOYKOBUMHU TiJT KyparopcTtBoM JI. M.
Uynpunu mnpamoBaiii B. M. 1 H. M. Bacunummnau. IIpogoBxyroTs AOCHIIKEHHS
O. O. Augpienko, 1. M. TomyOkoBa, nomaBimiu 10 00’€kTiB Prunus spinosa,
B. I. Hemunymwii, I'. B. Meapakimsini. C. B. KnumeHnko npucBsituia J0CTiIKEHHS
IHTPOAYKINT 1 cenekiii BUIIB Asimina triloba, Chaenomeles spp., Cornus spp.,
Crataegus spp., Cydonia oblonga, Elaeagnus umbelata, Pseudocydonia chinensis,
Sambucus spp., Shepherdia argentea, Sorbus spp. Ta iH. O. B. I'purop’eBa nociimkye
HeBiznoMi foci y Jlicocteny Bunu Diospyros spp., a Takox Amelanchier spp., Mespilus
germanica, Zizyphus jujuba, Castanea sativa, Aronia spp. Bona oxepxana HU3KY
HOBUX COPTiB ux KynbTyp. Bunu Cornus cousa, C. florida, C. capitata nociiaxyBas
Ha 0a3i cTBopeHoi y Biaau konekiii M. I'. Tecirok. Konekiiro BuaiB pony Juglans
spp. 316pasia O. M. AboimoBa, BuiB poxy Lycium spp. Ta Acebia spp. — M.YO. XKyp6a.

Ha 6a3i Oaratux reHoQoHIIB 1 KOJEKIIN HOBUX Ta HETPAIUIIMHUX IJIOJTOBHUX
POCJIMH BUKOHYBaJIM JOCIIDKEHHS 1 YCHINIHO 3aXUCTWIM JUCEPTaLiiiHl poOOTH
kaHauaatu OlosioriyHux Hayk: O. M. Hexasura «biojoriuni ocoOJMBOCTI Ta
PO3MHOXKEHHS XeHoMelecy simoHcbkoro» (1991 p.); B. I1. I'paxoB «AunenonaruyHa
¢byHkig deHonbHUX cronyk nepcuka» (1991 p.); LM. TI'pukyn "Anenomnaruusi
¢byHkIi deHonpbHUX crnodyk somyHi» (1993 p.); B. B. Onemxo «IHTpomyKItis
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MYyIIMYJIH 3BUYanHoi1 (Mespilius germanica L.) 1 nepcneKTUBYU 11 KyJIbTUBYBaHHS B
VYkpaini» (1994 p.); 1. 10. OcumnoBa «AnenonatnyHi 0COOIMBOCTI HOBUX TUIOJOBUX
KyaeTyp» (2000 p.); A. B. KycroBceka «Ponuna Cornaceae (Dumort.) Dumort. B
VYkpaiHi (cuctema, 610J10T19HI 0COOIUBOCTI, HAPOAHOTOCTIONAPCHKE 3HaueHH:)» (2002
p.); H.B. Cxpumuenko «IHTpomykmiss BumiB poxy Actinidia Lindl. B Jlicoctemy
Yxpainu (pict, po3BUTOK, 0COOIMBOCTI po3MHOxkeHH:)» (2002 p.); O. A. Chpsraiino
«biomoriyHi 0cOOIMBOCTI Ta MPOAYKTUBHICTH TPYII 3aJ€KHO BiJ] COPTO-MIAMIECITHIX
KoMOiHyBaHb B yMoBax [IpaBobepexnoro Jlicocteny Ykpainu» (2003 p.); B. JI. Py6ic
«b1oekonoriydi 0coOIMBOCTI MIBHIYHOAMEPUKAHCHKUX BUIB Tiony (Crataegus L.) y
3B’SI3KYy 3 1X BUKOpPUCTaHHSM B o3esieHeHH1 B Jlicocteny Ykpainu» (2004 p.); O. A.
Menbanuyk «Kuzun (Cornus mas L.) y npuponi 1 KyaeTypi 3akapnarts (610J0Tis,
exosoris, GopmoBe pizHomaHiTTA)» (2008 p.); O. B. I'purop’eBa «Bumam pomy
Diospyros L. B Jlicocteny VYkpaiHu: I1HTPOIYKIIis, O10JOTIYHI OCOOJIUBOCTI,
penpoaykuisp» (2009 p.); C. B. Kupienko «Buan kymoBux pocius poguHu Rosaceae
Adans. JliBobepexnoro Ilomiccs: 6loexosioriuHi Ta MOp(OIOriyHi 0COOIMBOCTI,
penpoaykuid, Bukopuctanus» (2011 p.); JI. M. Konicauk «Bunu pony Sambucus L.y
JlicocTeny Ykpainu: 610710r0-MOpQoJIOTidH1 0COOIMBOCTI, IHTPOIYKIIisl, TEPCIIEKTUBU
KyapTuBYBaHHs» (2011); O. A. I'paboBenibka «A3uMiHa Tpusionaresa (Asimina triloba
(L.) Dunal) B Creny Ykpainu: iHTpoayKIis, 061070118, penpoaykuis» (2011 p.); M. T'.
Tecmtok «Pin Cynoxylon Raf. (Cornaceae Bercht. & J. Presl) B Ykpaini: iHTpoxyK1is,
O6iomopdosioriuHi  0COOJMBOCTI, NEPCIEKTUBU  BHUKOpuUcTaHHA» (2016  p.);
I. B. 'onuaposceka «lIpencrasauku poay Malus Mill. B [IpaBobepexnomy Jlicocremy
VYkpainu: 6ioMophoIorivHi Ta 1eKOpaTUBHI 0COOIMBOCTI, BUKOopucTanus» (2019 p.);
I. M. T'omybxoBa «bi0J0r0-eKOJIOTIYHI OCOOIMBOCTI MPEICTaBHUKIB poay Persica
Mill. y IIpaBoGepexnomy Jlicoctenmy Ykpainu, Bukopuctanus» (2019 p.), M. 1O.
Kypba «Pig Lycium L. B Ykpaini: iHTpomykiis, OioekojoriyHi, Mop¢oiorivHi,
OloximiyHl ocobsmBocTi» (2021); O. M. AGoimoBa «Bumu poay Juglans L. y
[TpaBoOepexnomy Jlicocteny Ykpainu: 610€K0J0T14HI Ta MOP(OJIOTTYHI 0COOIMBOCTI,
Bukopuctans» (2021); I'. B. Cmrocap «bionoriuni oco6nuBocti Schisandra chinensis
(Turcz.) Baill. 3a inTpoayxkiii B [IpaBoOepexnomy Jlicocteny Ykpainu» (2021).

Y 1957 p. 1. M. llaiitan 3 KojeramMu CTBOPWIHM YHIKaJbHUN (POPMOBO-
JNEKOPATUBHUM TUIOJOBUNA Caj, SIKMM YCHIIIHO (DYHKI[IOHY€ 3aBISKHU BiJIaHIN mparli
B. B. Ky3Henoga, I. B. ['onuapoBcbkoi, I'. O. AHTOHIOK. B10XiMI4H1 BIaCTUBOCTI BUJIIB
MJIOJIOBUX POCTUH Biaauny nocmikye B. @. JleBoH. AnenonaTuddi AOCTIHKCHHS Y
B BukonyBaiu I1. A. Mopos, . M. I'pukyH, B. I1. I'paxos, 1. FO. Ocurmnoga.

Sk mokazanu GaraTopiuHi JoCTiKeHHs HayKoBIiB (Knumenko Ta iH., 2022 a, 0;
Klymenko et al., 2021a, b; Zhurba et al., 2021; Levon et al., 2022; Grygorieva et al.,
2022; Goncharovska et al., 2024; Venediktova et al., 2024), amanTaiiis pocCiauH
3HaYHOIO  MIpOI0  3a0e3MeuyeThCsl  MOKAa3HUKAMHU  €KOJIOTIYHOI  aMIUTTYAH,
CKOPOCTHUTJIOCTI, JOBIOBIYHOCTI, 3JaTHOCTI JaBaTh CaMOCIB 1 BiJHOBIIIOBATUCS
BereTaTuBHUM HUIIXOM. CeseKiiiHy poOoTy BIAAUTY akiMaTU3allii mioJ0BUX POCIUH
YOPOJOBXK JIECATUIIITh OyJI0 MPOBEACHO Yy KUIBKOX HalpsMKax, 30Kpema, Ha
3UMOCTIHKICTh, K HAWBKJIMBIIIMN YMHHUK YCIIIIHOCTI 1HTpoaykmii. OpeprkaHi
COPTH — IIIHHUM MaTepiaj Uil CeNeKIliil 3a I1€10 03HaKkor0. B Toil e yac, nesKi MeHII
3UMOCTIHWKI BUIW — Hanpukian, Asimina triloba, Castanea sativa, Lonicera spp.,
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Elaeagnus multiflora, Zizyphus jujuba, nesxi Bunu Cornus spp., skl IHTPOJTYKOBaHI
3040 pOKlB TOMY, BUSIBUJIUCS JOCTATHHO 3MMOCTIMKUMH 1 YCHINTHO IUIOJOHOCSTH
HapiBHI 3 a0OPUT€HHHMMH BHUAAMHU: 3MIHUJIMCS YMOBH OCIHHbO-3UMOBOTO IEPIOJNY,
CKOPOYYETHCS KUTBKICTh JIHIB 3 HU3bKUMU TEMIIEpaTypamMu, CTa€ TPUBATIIIAM OCIHHIN
nepiof] 3 JOCUTh BUCOKMMHU MTO3UTUBHUMU TeMIIepaTypaMHu.

JI71s KO’KHOTO BHJy ICHY€E CBiff MIHIMyM KJIIMAaTHYHHX 1 €KOJIOTIYHUX YHHHUKIB,
AK1 JIMITYIOTh TOmUpeHHs BuUAy. [loTpiOeH meBHUN MiHIMYM TeIjia, SKUH HE €
cepenHbOJ000BOI0 TEMITEPATYPOIo, a € cyMoro Temneparyp Buiie 0 rpaayciB Llenscis
3a mepioj] BiJl MOYATKy BereTallii 10 neBHOi (a3u po3BUTKY. PociauHu, 1m0 B HOBUX
yMOBaX MPOXOJATh BC1 (Pa3u pO3BUTKY 1 AAIOTh JKUTTE3/IaTHE TOTOMCTBO, BBAXKAIOTHCS
aKJIIMaTU30BaHUMU. AKJITIMaTH3allisl — CKJIaJI0Ba €BOJIIOI[IHHOTO PO3BUTKY POCITUH. Y
HOBHMX YMOBAaX PO3KPHUBAEThCSI FTEHETUYHUI MOTEHII1a]l BUIB: POCIUHH, OTPAILISIOYH
y HOBl YMOBH, aKTHBI3YIOTh IIpoLiec (OPMOTBOPEHHS IIUIIXOM pealti3allii MoTeHI1amy
aganTaiii. AJanTUBHI O3HAKU Ta iXHIWA MPOSIB KOHTPOJIIOIOTHCA T€HOTUIIOM B LILJIOMY.
Hopwma peaxkitii reHoTHIY € crielr(19HOIO 1 3aI€KUTh Bl 3MiH €KOJIOTIYHUX YNHHHKIB.

ApnanraiiiiHa 37aTHICTb BHJY — HaWBOKJIMBIIIMN TMOKa3HUK MOKJIMBOCTI
dbopMyBaHHS KYJIBTHTEHHOTO apeaqy 3a MeXaMH HOro MpUPOJHOTO apeany.
[IpakTHyHa CyTh IHTPOAYKIIi MOJsATae y A00Op! HAWUIIHHIIIMX BUJIB 1 TEHOTHIIIB 13
BEJIMKOI PI3HOMAaHITHOCTI POCIUH, IHTPOIYKOBAaHUX y HOBI YMOBH, III0 MOXJIMBO Ha
piBH1 cenekiiiinoro npouecy. o Jlep:xxaBHoro Peectpy copTiB pocinuH YkpaiHu
3aHECEHO 75 COPTIB CeNeKIi BIIAUTY akiIiMaTU3alliil IJI0J0BUX POCIHH, 30KpeMa:
aOpuKocH — 2 COpTH, aiiBu — 5, akTuHIli — 17, amugi — 1, BuHOTpany — 1, kanmuaum — 2,
ku3uiny — 14, numoHHuKa — 1, mepcuka — 14, xenomeneca — 4, ss61yHi — 14, cTBOpeHUX
IIUISIXOM aHaJIITUYHOI, CHHTETUYHOT 1 COMaTUYHOI cenekIii. Bimiin pekoMeHye HOBI
KyJBTYpHU 1 COPTH AJI BIIPOBAKEHHSI B IPOMHUCIIOB] Ta TiprcaauOHi caau B [lomicci,
Jlicocteny 1 Cremy YkpaiHu.

Tpeba BiAMITUTH, 1110 OCHOBHI reHO(OHIH, K 0a3a s ceneKxiii, hopMyBanucs
50-60 pokiB TOMy, Hapa3l BOHM 30aradyroThCs 1 MPOJOBKYIOTh CBOIO OCHOBHY
(GyHKIIIO, SK HKEpEIo0 CTBOPEHHS HOBUX COPTIB. AJle aKTUBHE BUIIPOOOBYBaHHS
HOBUX COPTIB Ha COPTOAUIBHUIIAX, 5K 11€ OyJI0 paHille, Ha »*Kajb, 3apa3 Mociaduocs,
HOBI TIPOMHCIIOBI CaJl MaiKe HE 3aKIaJaloThCs, XOYa aKTHBi3yBamacs poOoTa
(dbepMepCchbKUX TOCMOAAPCTB, SIKI BOPOBAKYIOTh 1 BUIPOOOBYIOTh HOBI, EKOHOMIYHO
BUT1JIHI POCJIMHU 3 BUCOKOTEXHOJIOTTYHUM BUIPOOYBaHHSIM.

BucnoBku. B pe3ynbraTi HayKOBOi JisSUTbHOCTI BLIUTY yipoaoBx 1946-2025 pp.
CTBOPEHO T€HO(OHAW HOBHMX, MAJOMOIIMPEHUX 1 aBTOXTOHHHUX IUJIOJOBUX POCIHH
CBITOBOI (hJIOpH, LIHHUX 32 KOMIUIEKCOM O10JI0TIYHO-aKTUBHUX pedyOBHH. J{o ckiamxy
reHO(OH/IIB BBEJICHO HOBI BUJIU TIOJIOBUX POCIWH PI3HOTO HAMPSIMKY BUKOPUCTAHHS
—  Xap4yoBOro, JIKapchkoro, (apmaneBTU4HOrO. JIOTIYHUM  TIPOJOBKEHHSIM
IHTPOIYKITIi, aganTarlii 1 akJIiMaTU3aIlli € CeJeKIlisl, B pe3yabTaTi sSKoi Oyjo 110paHo
HaWIMepCIEeKTUBHIII COPTH ISl KyJIbTUBYBaHHs. [Ipoliec CTBOpEHHS COPTY KOMITKUH 1
TPUBAJIUN — Pi3HI 03HAKH MOEAHYIOTHCS 32 IEBHUMHM 3aKOHAMU reHeTUKHU. KiabKicTh
CEJICKUIMHUX O3HaK BeJMKa, a WMOBIPHICTh TIOE€JHAHHA I1XHIX MaKCUMYMIiB
CTATUCTUYHO HEBEJIMKA, Yepe3 Te TpeOa MaTH BEIMKY KiJIbKICTh NOPUIHUX CISHIIIB abu
BimiOpatu Haiikpanil. CUHTETUYHA CEJIEKIlis, B OCHOBI SIKOi € Ti0puau3aiis,
BUKOPUCTAHO HaMHU SIK OCHOBHUW METOJ| CTBOPEHHsI cOpTiB. OJHAaK, OIIHEHO 1
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3HAYCHHS AaHAJITUYHOI CEJIeKIlii, 3acHOBaHOI Ha pe3yjbTaTaX CIOHTAHHOI
riopuauzamii. 3aBAsKyA TEpeciBy HACIHHS 1 BimOOpY cepea CIsSHINB HalKparmx
TCHOTHITIB JTOCATHYTO 3HAYHUX ycnixiB o I[epncaBHoro PeeCpr COPTIB POCIIMH
Ykpainu 3a"eceHo 75 COpTlB CeNleKIii BiAIUTy akiaiMaTh3allil IUI0JOBUX POCIHH.
3’sacoBaHo az[anTauu/IHy 1 penponyKTHBHY 3ATHOCTI HOBHX, MaJIOTIOIMPEHAX
IHTPOYKOBAHUX 1 aDOPUTEHHHUX BHUIIB TUIOAOBUX pocivH. OOTPYHTOBAHO KOHIIETITIO
aJIalTUBHOT 1HTPOAYKIIi, MOKa3aHO, IO Ha OCHOBI HACIHHOI PEmpOAyKIii, il
IPUPOJIHOTO 1 MITYYHOTO AOOOPIB MIABUIIYETHCS aJanTallis, pOCiIuH, BiI0YyBarOThCS
dhopMOTBOPUI MPOIECH, PO3IIUPIOETHCS celeKIliiiHa 6a3a. HaykoBi oOrpyHTyBaHHS,
paKTUYHI PeKOMEHIaIlll BTy aKjIiMaTU3alli MIIOJOBUX POCIMH MalOTh BaXKIIMBE
TEOPETHYHE 1 MPaKTUYHE 3HAYCHHs. BIpoBaHKEHHS COPTIB HOBHUX BHJIIB ILJIOJIOBHUX
pociuH y HpOMI/ICJIOBe Q)epMepCLKe amMaTopchKe CaJIIBHUIITBO 3 METOIO ITIABHIIICHHS

€KOHOMIYHE 1 COI_IlaJ'IBHC 3HAa4YCHHAI.
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OLIHKA JEAKHUX ®PI310J0I'O-BIOXIMIYHUX ITOKA3ZHUKIB
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TABACUM L.) 3A YMOB BOJAHOI'O JE®ILUTY

Aunna I'. Komicapenko,CpiTiana [. Muxanbcbka

IncTutyT (izionorii pocnaun 1 renetukn HAH Ykpainu, m. Kuis, Ykpaina
E-mail: allakomisarenko2017@gmail.com,

ORCID ID: 0000-0003—2081-4055, 0000—0002—6644—5921

Anomauis.

Kynomueyeanns euxionux copmis i Hacinnego2o noxoninus (12) mpanceennux
POCIUH MIOMIOHY 8 YMOBAX CMPECO8020 HABAHMANCEHHS 00360IUNI0 NPOAHANIZ)8AMU
pieenb  iXHbOI  MoAepaHmMHOCMI mMa  ONOCepeOKO8AHO  OYIHUMU  eKCNpPecito
inmpooykoeanozo eeHna. lloxazano, wo 3minu emicmy 6inbHoco L-nponiny (Pro)
gidoopadicaroms  Qizionociunuil. cmau pociuH. Bcemanoeneno xopenayiio  midxc
akymynsayiero Pro ma niosuwenoro ocmocmivixicmio T2 pociun momiony.

Kniwowuosi cnoea: cenemuuno Moougixosani pociuHu, OCMOMUYHUL cCmpec,
MOoAepaHmHicmb, NPORiHOe2IOpo2eHasd, NPoJliH.

EVALUATION OF SOME PHYSIOLOGICAL
AND BIOCHEMICAL INDICATORS OF STRESS RESISTANCE OF
TRANSGENIC TOBACCO PLANTS (NICOTIANA TABACUM L.) UNDER
CONDITIONS OF WATER DEFICIT

Alla H. Komisarenko, Svitlana I. Mykhalska

Institute of Plant Physiology and Genetics, National Academy of Sciences of
Ukraine, Kyiv, Ukraine

E-mail: allakomisarenko2017@gmail.com;,

ORCID ID: 0000-0003-2081-4055, 0000-0002—6644-5921
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Abstract.

Cultivation of initial varieties and the seed generation (12) of transgenic tobacco
plants under stress conditions allowed for the analysis of their tolerance level and
indirect assessment of the expression of the introduced gene. It was shown that changes
in the content of free L-proline (Pro) reflect the physiological state of the plants. A
correlation between Pro accumulation and enhanced osmotic stress tolerance in T2
tobacco plants was established.

Keywords: genetically modified plants, osmotic stress, tolerance, proline
dehydrogenase, proline.

Beryn. Ha croronni cTparerii cenexiii nepeBakHO CIIPSIMOBaH1 Ha 33JI0BOJICHHS
noTped 3pOCTAlouOro HACENeHHS CBITY Ta IMIOJOJAHHS HEraTUBHUX HACIIIKIB
KIIMAaTUYHUX 3MiH, 10 CTAHOBIATH CEPHO3HHWA BUKIUK [JIs1 POCIMHHMIITBA Ta
poI0BOJIbUOT  Oe3neku. CeneKuioHepr TOBHHHI BIPOBA/KYBAaTH 1HHOBALIWHI
METOJIY, 00 AOCITTU MOEHAHHS BUCOKOT BPOXKAWHOCTI 31 CTIMKICTIO 10 a010THYHUX
CTPECIB y BAXJIMBUX CUICHKOTOCHOJAPCHKUX KYJbTypax. ToMy OCTaHHI HayKOBI
JOCSITHEHHSI CKEpPOBaHI Ha pO3poOKYy MPOAYKTHMBHUX METOIB, SIKI HalpaBJICHI Ha
JOCJIIDKEHHSI TEHOMY POCJIMH JIJIsl TOKpalleHHs ix ToiepanTHocTi (Raza et al., 2019;
Esmaeiliet al., 2019; Rivero et al., 2022).

Hapasi renu, 1o pearyroTb Ha CTpeC, MOKYTh OyTH BBECHI Ta €KCIPECOBaHI B
PI3HUX BUAAX KYJbTYPHUX POCIHUH 3a JONOMOTOI0 Agrobacterium-onocepeakoBaHoOl
tpancopmartii. Lleit mporec cnpuurHsge MONEKyJIsipHI, Ol10XiMiuHI Ta (Hi310JI0TT4HI
3MIHH, CIIPSMOBaHI Ha TMOKPAIICHHS POCTY, PO3BUTKY Ta BPOKAWHOCTI POCIHMH 3a
CTPECOBHUX YMOB. MeTojgaMM T'€HETUYHOI 1HXeHepli MOXHa HE TUIBKU BBOJWTH B
OpraHi3aM HOBHMM YYKOPIJHUN T€H, aje ¥ 3a0JoKyBaTH, MOciabuth abo HaBMAKU
MIJICWIIMTH J110 ipupoiHoro reHa (Dubrovna et al., 2022; Kumar et al., 2020).

JUist miABUIIEHHS CTIMKOCTI POCIMH BHUKOPUCTOBYIOTH OKpEMI T€HH, SKi
KOHTPOJIIOIOTH 010X1MI4HI MpoIlecH, Oe3nmocepeHbo 1HIyKoBaH1 pakTopom ctpecy. Lle
CTOCYEThCSl 1 3MIHM MeTabosi3My B TpaHcreHHux pociuH (Kapoor et al., 2020).
Bizomo, mo B pociavHax 3a yMOB TPHUBAJIOIO BOJHOTO AEPIUUTY B1AOYBAa€ThCS
HAKOIMWYEHHSI CYMICHUX, HU3bKOMOJIEKYJIIPHUX OCMOJITIB, TAKUX SIK MOJIOJIH/IIYKpPH,
OHIEBI CIIOJYKH Ta TEBHI aMIHOKHUCJIOTH, SIKI CIYTYIOTh OCMOpPEryJisiTopaMu ado
ocMmorpoTekTopamu. J[o TX ckiamy BIAHOCHUTBHCS 1 MPOJIiH, MIABUIICHUN PIBEHb SIKOTO
B POCJIHHI, MiJ Yac BIUIMBY CTpECy, AaCOLIIOIOTh 3 OCIA0JCHHSIM HEraTUBHHUX
¢iziomoriunux edektiB (Meena et al., 2019; Ghosh et al., 2022).

SIKk OCHOBHa CTpaTerisi 3aXUCTY 1 BWXKMBAaHHS POCIMH B yMOBax ablOTHYHOTO
CTpPECYy YacTO pO3MIISIIAEThCS METa0OoNIuHA akjiMaTh3alliss 4epe3 30UTbIIeHHS
KUTbKOCTI Pro. YncneHHi 10CHiKEHHs OB’ 13aHl 3 HOTr0 aKyMYJISIIEI0 B POCIMHAX 13
HaMIpOM MOJIMNIIEHHS CTPEC-CTIMKOCTI, i B TOMY YHCJI1 TOJIEPAHTHOCTI JI0 B1ICYTHOCTI
BOJIM Ta 3aCOJICHHSI, BUCOKOI 1 HU3BKOI TeMIepaTypHu, 3a0pyJHEHHsI aTMOC(EPH TOIIIO.
IIpoTe nmorasiau mo0 6i070T19HOT PYHKITIT 11€7 aMIHOKUCIIOTH Ta POJIi OKPEMUX I'eHIB
(Dubrovna et al., 2022; Roosens et al., 2002).

KonrenTpariiito BiibHOTO L-mposiHy B POCIMHHIN KJIITUHI MOXHA I1JBUIIUTH
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30UIBLIEHHSIM CUHTE3Y a00 3HMKEHHSM ioro pyitHyBaHHs. KimtouoBumu hepmentamMu
cunte3y Pro e menpra-1-mippomin-5-kapbokcunarcunreraza (P5CS) Ta opHiTHH-0O-
aminotpancdepaza (OAT), a karabomismy — mnpomiaaerigporeHaza (PDH). Jlns
MiBUIICHHSA PiBHA akyMyusnii Pro 3acTocoBYIOThCS Taki cTpaterii, sSIK J10JaTKOBE
BBeneHHs1 komid kJIHK, BigmoBimampHUX 3a HOTO CHMHTE3 Ta YacTKOBa Cympecis
EHJOTEHHUX TeHiB KaTabomi3my mpoiiny (Dubrovna et al., 2022).

Excrpecist roMoJoriyHMX KON TEHIB CHHTE3y Ta KaTtabonismy Pro moxke
BiIOyBaTHCs audEpeHIiiiHo, SK y BIANOBIAb Ha J1I0 PI3HUX CTPECOPIB, TaK 1 MpPH
BIJIHOBJICHHI Ticys cTpecy. 1o cTocoBHO reHiB mpoiiHaeriiporeHasu (pdh) pociauH
TO BIJIOMO, IO iX EKCIpECis PEryJloeThCs Ha TPAHCKPHUIIIMHOMY pIBHI Jie- Ta
perijipataii€ro, a TaKoXK EHJOTeHHUM piBHeM L-mpomiHy. Y BINOBIAbL Ha CTpecC
B1I0yBaeThCcsl 3MeHIIeHHS KimbkocTi MPHK Ta 1i HakomuueHHs Ticis cCTpecy
(Dubrovna et al., 2024).

V 3B’s13Ky 3 MO yHKIIOHATIBHICTIO Ta PI3HULIEIO B €KCIIPECIi F'€HIB METa00I13My
Pro nouinbHO mNpoaHami3yBaTH €(PEKTUBHICTh IX BUKOPHUCTAHHS [JIi OTPUMAHHS
010TEXHOJIOTTYHHUX POCIIMH 3 MIJBUIIEHUM PIBHEM CTIHKOCTI O OCMOTUYHHUX CTPECIB.
AHai3 TPaHCTEHHUX POCIWH TIOTIOHY IIOKa3aB, IO MpH CHpoOi 301IbIICHHS
aKyMYyJISILI1 BUIBHOTO L-TpoITiHY T€HHO-1HKEHEPHUMHU METOJIaMH, y EIKUX BHUIIaIKaxX
CIIOCTEPITAEThCA KOPEJSIIlisl MK BMICTOM Pro Ta TiJIBUIIEHHSM PIBHS CTIHKOCTI
TPAHCTEHHUX POCJIMH, B THIIUX TaKa 3aJICXKHICTh NpoCcTiKyeThes cnado (Pospisilova
etal., 2011; Servet et al., 2012). B3arani BBeJieHHs B CKJIaJl TEHETUYHUX KOHCTPYKITIN
[ITOBUX TEHIB, SKI 3/1aTHI 30UIBIIUTH B TPAHCTEHHHUX POCIWHAX CHHTE3 OKPEMHX
pPEYOBUH, IO JO3BOJUTH IM Kpalle aJanTyBaTHUCh JI0 CTPECOBHUX YMOB €
MEePCIEKTUBHUM HAMPSIMOM JTOCJIIIKEHb.

Ha croromni po3po6iieHi pi3Hi MeTonu TpaHcdopmarllli, 3a JOMOMOTOI SKUX
MepeIat0ThCsl TeHH, 1O 3/IaTHI MOCHIIFOBATH CUHTE3 TIEBHUX PEeYOBHH. J[OIIIBHICTS 1X
BUKOPUCTAHHSA BU3HAYAETHCS BCEOIYHUM JOCITIIPKEHHSIM TPAaHCTEHHUX BapiaHTIB Ta iX
HAaCIHHEBUX TMOKOJIHb 3TIHO TEHETUYHUM, (I310JIOTIYHUM, OIOXIMIYHUM 1
MOP(OJIOTIYHUM TMOKa3HUKAM, OCKIJIbKHA 1HTEIpPOBaHI B T'€HOM TPAHCT€HH MOXKYThb
CTaBaTH €MIr€HETHYHO MOBYA3JIMBUMHU 3pa3y Xk, a00 X uepe3 AesKHil repio1 ekcrpecti
B HACTYNMHUX NOKOJIHHAX. KpiM TOoro, taka mojis ma€e BIAHOLIEHHS HE TUIBKH [0
TPaHCTEHIB, ajie ¥ O TOMOJIOTIYHUX HUM eHJoreHHux reHiB (Dubrovna et al., 2022,
2024).

Mertoto po6oTu Oys0 AOCTITUTH BIUITMB BOJHOTO Ae(iIUTy Ha ekl ¢i3i0a0ro-
010XIMIYHI TTOKa3HUKUA TPAHCTEHHUX POCIWH TIOTIOHY Ta IXHIX BUXITHUX COPTIB JJIS
OIIIHKHY aJanTaIliiHUX MEXaHi13MIB CTPECOCTINKOCTI

Marepiaim i wmerogu. Martepiaiom  JUIsT  AOCHIDKEHb  CIYTYBaJH
HeTpaHchOPMOBaHI pOCIWHYU Ta HaaaAku (T2) TpaHCTEHHOTO TIOTIOHY copTiB CaMCyH
1 Jlro6ek. I'enetnuno 3miHeHi dopmu Oynum oTpumaHi nusixom Agrobacterium-
orocepeIkoBaHoi TpaHcdopmMmallii in vitro 3 BUKOpUCTaHHsIM mTtamy LBA4404, 1o
Hece OiHapuuii BekTop pBi2E 3 nBonanmoroBum PHK-cympecopom rena
npodiuaeriaporenasu Arabidopsis thaliana, sxuii CKIIaJa€eThCsi 3 1HBEPTOBAHOIO
NOBTOPY (parMeHTIB JBOX KOMNIA TMEpHIOTO €K30Ha Ta IHTpoHa TeHa pdh.
Po3nosioxeHHsT eleMEeHTIB T'eHa MPOJIHAETIIPOreHa3n B AHTUCEHCOBIM OpieHTarlil
OPU3BOAUTH [0 MPUTHIYEHHS HOT0 €eKCHpecii HUISIXOM MNOCTTPaHCKPUIIIAHOTO
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caiinencuary PHK. OxpiM 1UJIbOBOro TreHa BEKTOpPHA KOHCTPYKIIS MICTUTh
CeNeKTUBHMIA TeH HeominmHpochoTpanchepasu (nptll) E. coli, sxkuii BU3HAYae
CTIMKICTP 10 aHTUOIOTUKY KaHAMIITUH CyJIbdaTy.

PiBens cTifiKOCTI 10 BOAHOTO Ae(IIUTY HACIHHEBOTO TOKOJIIHHS TEHETUYHO
MOAU(DIKOBAaHMX POCAUH Ta iX BHUXIZHUX (OPM BCTAHOBIIOBAIH IILISXOM
MPOPOILILYBaHHA HACIHHS Ta KyJbTUBYBaHHS MPOPOCTKIB in Vitro 3 NOJAaBaHHAM IO
KUBHIBLHOTO cepenoBuma MC kiHIEBUX KOHIeHTpamiii manity 0,5-0,8 M. Sk
KOHTPOJIb CIYTYBaJIO CEPEIOBHUILIE, 110 HE MICTHIIO HEMPOHUKAIOYMH OCMOTHK MAHIT.
AHai3yBajy MBUJIKICTh MPOPOCTAHHS HACIHHS, KIJTBKICTh OTPUMaHUX IMIPOPOCTKIB, iX
JOBXHHY Ta BIJICOTOK BIDKMBAHHS NUIIXOM BHPOIIYBaHHS B YMOBaX IITYYHO
MOJIETbOBAHOTO BOJHOTO NPTy MpOTIAroM TpbOX TiKHIB. KpiM TOro Ha
MOYAaTKOBOMY e€Tami (10 CTpecy) Ta MO 3aKIHYEHHIO HWOro TEepMiHy B TE€HETHYHO
3MIHEHUX 1 KOHTPOJIBHUX BapiaHTaX TIOTIOHY BU3HAYAJIA BMICT BUJILHOTO L-Tiposiiny 3a
MeTOoANKOI0 YnHap 13 MoaudikalissMH, OO0 IPYHTYETHCS HA YTBOPEHH1 3a0apBIEHOTO
MpOAYKTY B3aemo/ii Pro 3 HiHTiApuHOBUM peakTuBoM (Dubrovna et al., 2022). PiBenb
BUIBHOTO L-MposiHy BCTAaHOBIIOBAIM B CEPEAHHOMY 13 IIECTH POCIUH KOXKHOTO
JTOCIKyBaHOTO BapiaHTYy.

Pe3yabTaTtu Ta 00roBOpeHHs. TIOTIOH € IHHUM MOJCIBHUM 00’ €KTOM SK JJIf
PO3p0o0KH crIOCO01B TEHETUYHOI TpaHc(opMallli, TaK 1 1Jisi BUBYCHHS (DYHKI[IOHYBaHHS
MIEPEHECEHUX T'€HIB B HOBOMY I'€HETHYHOMY OTOYEHHI pOCIMHU-penunieHTa. Lle Ha
cam Iepej MOB’si3aHe 3 MOro XapakTepUCTUKAMU KyJIbTHBYBAHHS, 110 J103BOJISIIOTH 3
OJIHI€T CTOPOHH IMIBUAKO PETCHEPYBATH POCIUHU, 3 1HIIOT OTPUMATH CTAOUIbHI CKOPO
B1ITBOPIOBaHI pe3yJIbTaTH.

st reHeTuyHOi TpaHcopMmallii COPTIB TIOTIOHY HaMU 3aCTOCOBYBAaBCS
VHIBEpCAJIbHUN TPOTOKOJ 0araroakTOPHOTO EKCIEPUMEHTY, SKHW BKIIIOYaB
HACTyMH1 eTanu: J00Ip COpPTIB Ta BEKTOPHOI KOHCTPYKIIii, J00Ip KOMIETEHTHHX
€KCIUIAHTATIB, PEreHepaliio POCIHH, CEJEKII0 TpaHCPOPMAHTIB 3a MAapKEpHHUM 1
LIJTbOBUM T€HAMHU, TOCHIJIKEHHSI €KCIpecii reHa 1HTepecy Ta yCHaJKyBaHHs HaOyToi
O3HAKHU B HACIHHEBUX MOKOJIIHHSIX.

VY nopanplioMy aHali3yBalM YacTOTy IHTErpamii TeHIB Ta iX CKIIaJOBUX
(eIeMEHTIB BEKTOPHOI KOHCTPYKIIIi) Y TPAHCTEHHUX POCIUH-PET€HEPAHTIB TIOTIOHY
(TO). Tak yacrora BOy1OBYBaHHs ceJeKTUBHOrO reHa ckiagaia 100% (puc. 1, a).

HasBHicTh ek30HY reHa nposiHaeriaporenasu Arabidopsis thaliana Takox Oyna
BCTAHOBJIEHA B yCiX JIOCHIKyBaHUX BapiaHTax (puc. 2, 6), ane B 2-x 3pa3kax He 0yIi0
imeHTrdiKoBaHO (parMeHTy IUILOBOTO TeHa IHTPOHY pdh (puc. 1, B). Y miacyMKy
MmoJliMepa3Ha JIAHIIOTOBa PEAaKIlis MPOJAEMOHCTPYBaja BUCOKWMU PIBEHb I1HTETparrii
CEJICKTMBHOTO TE€Ha, MpH LbOMYy 4YacToTa BOynoByBaHHs mnoBHOi komii T-/JHK
ckiiazmaiia 98%.

[Ipu oTpumaHHI TeHETUYHO MOAU(DIKOBAHUX POCIUH HEOOXITHOK YMOBOIO €
TeCTyBaHHA 30epeKeHHs/yCaJKyBaHHsI HA0YTOT 03HAKYU MPOTATOM sy MOKOJIIHb, 1€
MOB’SI3aHE 3 HECTAOUILHICTIO NMEPEHECEHHS PEKOMOIHAHTHHUX MOJIEKYJI, K€ MOXKeE
CTaTH JIPKEPEJIOM MyTal[IHHUX 3MIH TPAHCTE€HHUX POCIWH 1 IPOSBUTHCS B HAIIA/IKIB. 3
OTJIAly Ha 1€ JOKa30M YCIIIIHO MpoBeneHoi TpaHcdopmarliii Oyae craliabHa
€KCIIpecis 1HTErpOBaHUX TEHIB Y HACTYNMHUX TOKOJIHHSX, IO B HAIIOMY BHIAJIKY
BU3HAYAETHCS IMIJIBUIIICHUM pIBHEM CTIMKOCTI OIOTEXHOJIOTIYHUX POCIMH J0
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OCMOTHYHHX cTpeciB. J1o TOTo  Takuii crocid 1060py TpaHcPopMOBaHOTO MaTepialy
(3a mii BomHOTO JHedimMTY) AO3BOJISIE AHYJIIOBATH HEOOXIAHICTH imeHTUIKAITi
MapKepHOTO TeHA.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 K+ KO M
N e R . , !

a

1 2 3 4 5 6 7 8 9 10 11 12 13 14 1516 K+ KO M

Puc. 1. Enextpodoperpamu npoaykris amiutidikamii JJHK TioTiony 3 mpaiiMmepamu
Ha BU3HAYCHHS T'eHiB: a — HeoMinmHpochoTpanchepaszu (nptll); 6 —
npoJiHaeriaporenasu A. thaliana (pdh exl); B — nponinaeriaporenasu A. thaliana
(pdh int). Jopixku: 1 — koutposs Camcyn; 2—17 — 3pazku JJHK troTiony; K+ —
koHTpoJib o3uTuBHMI; KO — TE Gydep; M — Mapkep monekymspHoi macu DNA
Ladder Mix.

KyneruByBanHs T2 pociauH TIOTIOHY B YMOBaxX CTPECOBOTO HABaHTAXEHHS A€
MO>KJIUBICTh OLIHUTH €KCITPECIIO THTPOIYKOBAHOTO IreHa i1 3p0OUTH BUOIPKY CTIMKUX
BapiaHTIB, a TaKOX [JOCTIJUTH pEaKlilo pi3HUX (OpPM POCIMH Ha CTpec Ta
MpOaHaJi3yBaTH ix (i3ionoridyHuil craH. Xo4a J103a CTPEC MOACITIOI0YOT0 KOMITOHEHTY
Ta TPUBATICTh IITYYHO MOJEIHOBAHOTO CTpecy He Oylia JIETAIBHOIO 1 3aTSXKHOIO,
CyTTEBA PI3HUII MK JOCTIPKYBAaHUMM BapiaHTaMU POCIIHMH CIIOCTepIrajgach B¥kKE Y
repioj] IpOPOCTaHHS HACIHHSA (puc. 2, a).

Puc. 2. Ilpopoctanns HaciHHS (a) Ta KyJIbTUBYBaHHS MTPOPOCTKIB (0) 1 pocinH (B)
BUx11HO1 opmu Ta T2 TIOTIOHY (31iBa HA MPABO) 32 YMOB OCMOTHYHOTO CTPECY
npotsiroM 10 (0) i 20 (B) 110. SABumie BiTpudikaiii (CKIOBUAHOCTI) Y IPOPOCTKIB
BUX11HO1 popmH (T).
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Ak BUIHO 13 pucyHKa KoHIeHTpaiis 0,5 M MaHITY B MOXXHBHOMY CEPEIOBHIIII
HETraTHBHO BIUIMBAJIAa Ha IIBUJKICTH 1 BIICOTOK MPOPOCTAaHHS HACIHHS B aHAJTI30BaHUX
dopm pocnuH. TpaHcreHHI BapiaHTH Majd Kpamuil pe3yJbTaT MO JOCHiIKYBaHHX
(b131070T1YHUX MOKAa3HUKAX Ha BIAMIHY BiJ KOHTPOJIBHUX, /1€ B3araii Oyl BHUSBIICHI
MMOOJIMHOKI BUTIAJKW MPOPOCTAHHS HACIHHS, IO TOTO XK 13 BEIIMKUM 3aTPUMAaHHSIM.
3MEeHIIIeHHS KIJIbKOCT1 HACIHHS 010T€XHOIOTTYHUX POCIIHH, 10 IPOPOCIIO B )KOPCTKHUX
CTPECOBUX YMOBAX, MOX€E CBIAUUTH MPO Pi3HUM piBeHb (PYHKIIOHATBHOCTI TPAHCTEHA
a00 MOro 1HaKTHUBALIO.

JediruT Boau O1IBIIOK MipOIO BIUIMBAB HAa BUXIJIHI COPTH, IO BiIOOpaXanoch
Ha iX POCTOBHX MapaMeTpax (puc. 2, 6 1 B). BoHM HE TUIBKU MaJId KOPOTITY HAA3EMHY
YaCTUHY MOPIBHIHO 3 TEHETUYHO MOAM(IKOBAaHUMH (HOpMaMU, ajie i IeMOHCTPYBaJIU
HUKY1 MOKa3HUKH POCTY BITHOCHO BapiaHTIB, BUPOILIEHUX Y CIPUATINBUX YMOBax 0e3
CTPECOBOTO BILIUBY.

[linBumIeHHS B TMOXUBHOMY CEPEIOBUIIl KOHILEHTpAIlll HEMPOHUKAIYOTO
ocMoTHKa MaHITy 710 0,8 M He TUIbKHM 3ryOHO BIUIMBAJIO HA IPOPOCTAHHS HACIHHS, a U
raJibMyBaJIO TEMITA POCTY POPOCTKIB 1 3MEHIITYBaJIO BIICOTOK BHYKMBAHHS TEHETUYHO
3MiHeHUX pociuH. Kpim Toro cepea BuXiZHMX (opM Ha cTpecoBoMy (oOHI
crocTepirainoch HebakaHe siBULIE BITpUQIKAIlil (CKIOBUAHOCTI), SIKE MPUTHIYYBAJIO 1X
pICT Ta pO3BUTOK (pHC. 2, T).

[lo 3akiHYeHHIO TEpMiHY KYJbTUBYBAHHS Ha CTPECOBOMY (DOHI MOKa3HUK
BIDKMBAaHHS TEHETHYHO MOAM(IKOBAaHUX IIPOPOCTKIB ckiaagaB 85%, Toml sK
HerpaHcreHHHX Oim3pko 30%. Ilomo OiorexHonOriyHUX (OPM  TIOTIOHY TO
3MEHILIEHHS BIJICOTKY BHJ)KMBAaHHS 3a CTPECOBHX YMOB MOXK€ OyTH MOB’S3aHO 3
HU3BKUM PIBHEM €KCIPECiT 4yKOPITHOTO TeHA.

[IpoBeneHi HaMu BUMIPU JIOBKMHU HAJ36MHOI YaCTHMHHU IIOKa3aJld CYyTTEBI
nepeBaru Ha KOPUCTh TPAHCTEHHUX HAIaKiB. BoHM BIBIU1 BUTIEpeI>)KaaIu KOHTPOJIbHI
BapianTu. [licyist 3aBepieHHs TEPMIHY OCMOTHYHOTO CTPECY PI3HULA 32 MOKA3HUKOM
BIDKMBAHHS MK aHaJII30BaHUMU (hOpMaMH pOCIHH CTaHOBHIIA OJIU3bKO 50%.

Ouinka piBHSA cTiMKOCTI T2 pOCIUH TIOTIOHY Yepe3 BMICT BUIBHOTO L-miposiiny €
KJIACUYHUM METOAOM JIJIsi JOCHIIPKEHHSI CTPECOCTIMKOCTI pociuH. Pro € BaxIuBUM
OCMOJIITOM, KM HAKOMHUYYEThCA B POCIMHAX IMiJl 4YaC CTPECOBUX YMOB, 30KpeMa
OCMOTHUYHOTO CTPECY, 1 AOMOMarae niaTpUMyBaTH CTa0UIBHICTh KIIITUHHHUX CTPYKTYP
Ta (QYHKIIN, 3HIWKYIOUM OCMOTHYHUN THCK, TUM CaMUM 3aXUINAKOYU KIITHHU BIJ
MOMIKO/KeHb. PiBeHb cTifikocTi T2 pOCIMH TIOTIOHY TaKOX OINIHIOBAIM IIISTXOM
MOPIBHSHHA CEpe/IHIX 3HA4Y€Hb BMICTY BUIBHOIO L-mposiHy 3a yMOB HOPMajbHOTO
KyJIbTHUBYBaHHA Ta micis 21 1HA OCMOTHYHOro crtpecy. 3MiHM piBHS Pro y
TPAaHCTCHHHUX BaplaHTax aHAII3yBaJH BIJHOCHO KOHTPOJIBHUX POCIHH (pHC. 3)

Taxk, 3a onTUMaIBPHUX YMOB BUPOIIYBaHHS T2 MpOpOCTKH 000X JOCITIIKYBaHUX
COPTIB TIOTIOHY XapaKTEePU3yBAJIUCh BUIIIMM TOKa3HIUKOM BMICTY BiJIbHOTO L-Tiposiny,
B TOpIBHSHHI 3 BHUXIIHUMU (OpMaMH, B CEpeIHbOMY B 2 pa3u. 3a TPHUBAIOCTI
MOJIETLOBAHOTO BOJHOTO AE(IUUTY pPiBE€Hb I[LOIO OCMOJIITA MIJBHUIIYBaBCI B YCiX
JOCIIKYBaHUX THUIIB pocivH. Ilicnst 3aBeplieHHsT Mepiofly OCMOTUYHOTO CTpEcy
HE3Ha4YHa BIIMIHHICTh B akymyJisiiii Pro cnoctepiramnacs mixk T2 Bapiantamu, npu
IbOMY BOHa OyJia JAOCTOBIpHA MK HUMHU Ta iX BUXIIHUMH T€HOTHUIIAMH. XOuda B
HalaJKiB O10TE€XHOJOTIYHMX POCIHUH BiH 3pPOCTaB y CepPeaHHOMY MPHUOJM3HO B JIBa
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pasu, Ha BIIMIHY BUXI1JIHOT ()OpPMH, Jie MPOJIiH 301IbIITYBABCS B CEPEIHbOMY Maiike B
TPH pa3u, 3HaAYEHHS WOT0 B OCTaHHIX Oysio MeHIIMM Ha 34%. HaneBHo migBuIieHui
BMICT BUIBHOTO L-mposiHy B TpaHCreHHHX (OpM y HOPMI MOM’SIKIIUB HACIHiJIKU
BIUTMBY CTpECy 1 SKpa3 TaKWil PiBeHb aMIHOKHCIIOTH ONTUMAJIbHUUN IJIS MMATPUMKH
OCMOTHYHOTO CTaTyCy BChOTO OpPTaHI3My aHaJI130BaHUX THITIB POCIIUH.

80 ®Hopma ™ Crpec :

Pro, Mr%/ r cupoi macu

K Trobex KCamcyn T2 [Irobex T2 Camcyn

Puc. 3. Bmict BuibHOrO L-niposiiny B KoHTpoabHUX — K (BUX11HA hopma)
Ta B TPAaHCT€HHUX — T2 pocauHax TIOTIOHY 32 HOPMAJIbHUX YMOB
KYJbTUBYBAaHHS Td OCMOTHYHOI'O CTPECY.

BucHoBku. CTBOpeHI yMOBH TapaHTOBAHOTO J000py pOCIHH TIOTIOHY 3
CTaOUIBHOIO EKCTIPECI€I0 TPAHCTEeHIB. BCTaHOBJIEHO yCIaKyBaHHs 03HAKH CTIMKOCTI B
HaIa/IKIB TEHETUYHO 3MIHEHUX POCIWH TIOTIOHY. T2 POCIMHU XapaKTepU3yBaJUCA
KpaluMu pe3yJibTaTaMi 10 JOCTIIKYBaHUX (Di310JIOTIYHUX TIOKa3HHMKaX Ta
MIJBUIIIEHUM pPiBHEM BUIbHOTO L-mpoiiiHy B yMoBax Hopmwu/ctpecy. JloBemeHo, 1o
3MiHU BMICTy Pro MOXyTh XapakTepusyBaTH (i310JOTIYHUN CTaH POCITUHHHUX
opraHi3miB. OTxe, pe3yibTaTH HAIIMX JOCTIKEHb MOXKYTh OyTH BHUKOPUCTaHI JJIst
CTBOPEHHSI CLIBCHKOTOCHOJAPCHKUX KYJIbTYp 3 TMIABULIEHOK CTIMKICTIO [0
a010TUYHUX CTPECIB.
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SAKICHI IOKA3HUKHU TA YPOKAVHICTD 3EPHA Y
CEPEJHBOCTUIJIUX COPTIB I'OPOXY
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Anomauis.

Copmu 2opoxy, cmeopeHi opuciHamopamu ma pauoHo8aHi 6 YKpaiwi, pisHi 3a
ceocto mopghonoziero ma bionocicr. Ane, ix bionociuni ocobaugocmi y mexHoio2iax
BUPOWYBAHHA BUKOpUCMAHI clabo i He 6 nosHiu mipi. Tomy, HeoOXiOHUMU €
00CNIONCEHHS [3 8CMAHOBIEHHA 0COOIUBOCMEU AK POCMY, MAK I PO36UMKY POCIUH
20pOXYy NOCIBH020, A MAKOMC (DOPMYBAHHA IX 3€pHOBOI NPOOYKMUBHOCMI Osl iX
nooanvuloi peanizayii y 800CKOHANEHUX MEXHOJIO2IAX BUPOWYBAHHS PIZHUX COPMIE.
Kooicen copm 2opoxy nogunen mamu oocums 8UCoKy aoanmueny 30amuicme. A ye Ham
00380J151€ 8IOHOBNIOBAMU PI3HI NPOYecU Memabonizmy nicis o0ii cmpecosux akmopie
00 ONMUMANLHO2O0 DIBHA, A Ye € 0COOIUBO BANCIUBUM Y 36 S3KY 13 HECMAODIIbHICMIO
Knimamy ma uoeo 3miHamu. Baowcnuee micye y 6upiuieHHi yb020 HAO36UYAUHO
CKAAOHO020 1 3ampamHo20 NUMAHHSL HAJLeHCUMb NOCIBHOM) 2OPOX).

Knwuogi cnoea: adanmuena 30amuicme, 3epHo600606a Kyibmypd, mexHo02is
BUPOUYYBAHHSL.

QUALITY INDICATORS AND GRAIN YIELD
OF MID-SEASON PEA VARIETIES

Vitalii H. Kryzhanivskyi
Uman national university of horticulture, Ukraine

E-mail: vitaliy.kryzhanovskiy.82(@ukr.net;
ORCID. ID/0000-0001-9803—-6893

Abstract.

Pea varieties created by originators and zoned in Ukraine are different in their
morphology and biology. However, their biological features in cultivation technologies
are used poorly and not fully. Therefore, research is needed to establish the features
of both growth and development of plants of field peas, as well as the formation of their
grain productivity for their further implementation in improved technologies for
growing different varieties. Each pea variety must have a sufficiently high adaptive
capacity. And this allows us to restore various metabolic processes after the action of
stress factors to the optimal level, which is especially important in connection with
climate instability and its changes. An important place in solving this extremely
complex and costly issue belongs to seed peas.

Keywords: adaptive capacity, legume crop, cultivation technology.
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Beryn. Cepen 3epHO0000BUX KyJIbTYyp HaMOUIBIIOTO TMOIIMPEHHS Ma€ TOpOX
MOCIBHUM, SIKHH XapaKTepU3YETHCSI BUCOKUM PIBHEM €KOJOTIYHOI IJIACTHYHOCTI. 3a
OCTaHHI POKM TOCIBHI IJIOHII TOpOXy B YKpaiHi 3MEHIIYIOTbCA, IO TOB’S3aHO 3
TEXHOJOTIYHUMHU TPYIHOIIAMHU, PO3MOBCIOKEHHSIM Ta CKJIAJHOCTSIMH OOpOTHOHM 3
IIKITHAKaMU Ta TpoOjemMaMu Mpu 30upaHHI KyJbTypH. B 3B'I3Ky 3 MM BUHUKAE
HEOOXITHICTh IPOBEICHHS KOMIIEKCHOTO aHaJIi3y TEXHOJIOT11 BUPOIIYBaHHS TOPOXY 3
BpaxyBaHHSIM HOBUX pO3pOOOK JJIs MOA0JIaHHS BUIE3ragaHux mnpoodiem. [Ipu npomy
HEOOX1THO pO3pOOJSITH ¥ BIPOBAIKYBaTH O10JOTI30BaHI €JIEMEHTH TEXHOJOTII
BUPOIIYBaHHS TOPOXY, sKi 0a3ylOThCs Ha BpaxyBaHHI MOTEHINATy BpPOXKAMHOCTI
palilOHOBaHMX COPTIB, IX peakiii Ha I1HOKYJAIII HAaCiHHI a30T)IKCYIOUUMHU
npenapaTaMy, BCTAHOBJICHHS €KOHOMIYHO OOIPYHTOBAHUX PIBHIB yPOXKaWHOCTI IS
MEBHUX I'PYHTOBOKJIIMATHYHUX 30H 3€PHOBUPOOHUIITBA. TOMY Ba)JIMBE HAyKOBE Ta
MpaKTUYHE 3HAYCHHS Ma€ BJIOCKOHAJIGHHS TEXHOJOTIi BUPOIIYBaHHS pI3HUX 32
TF€HETUYHHUX MOTEHLIAJIOM COPTIB rOPOXY 13 3aCTOCYBAaHHSM 1HOKYJISIHTIB 111 OOpOOKH
HaCiHHS Tiepe]] C1BOOIO Jis Ofiep KaHHSAM BUCOKHX 1 AKICHUX BPOXaiB KyJIbTYpPH.

OCHOBHMM 3aBJaHHSIM [IJIsl arpapHOTO CEKTOpy YKpaiHH, € BUPOILYBaHHS
JOCTAaTHBOI KIIBKOCTI 3€pHa CUTBCHKOTOCIMONAPCHKUX KYIbTyp. Bakmue wmicie y
BHUpIMIEHHI IIOTO HAI3BUYAMHO CKIAQTHOTO 1 3aTpaTHOTO TMHTAHHS HAJICKUTH
OCIBHOMY ropoxy (AxiHmmuH, 2018). Y 3HauH1ii Mip1 BpOKalHICTh TOCIBHOT'O TOPOXY
3aNeXUTh BiJ TEHETHYHOTO TMoOTeHmianmy copTy. CopTh Tropoxy, CTBOpEHI
OpUriHATOpaMHu Ta pailoHOBaH1 B YKpaiHi, pi3Hi 3a CBO€I0 MOp(]oIIorieto Ta 610JI0TIENO.
Axe, ix 010710T14H1 0OCOOIUBOCTI Y TEXHOJIOTISIX BUPOIITYBaHHS BUKOPHUCTAaHI €1a00 1 He
B noBHii Mipi (boBkyH, 2017). Tomy, HCOOXITHUMH € TOCTIIKCHHS 13 BCTAHOBIJICHHS
0COOJIMBOCTEM K POCTY, TaK 1 PO3BUTKY POCIMH TOpPOXY IOCIBHOTO, a TaKOX
dbopmyBaHHS iX 3€pHOBOI MPOAYKTUBHOCTI JUIsl iX TMOJANBINOI peanmizarii y
BJIOCKOHAJICHUX TEXHOJIOTISX BUPOIIyBaHHA pi3HUX copTiB (Bomuners, 2019). Koxen
COPT rOpOXy MOBUHEH MaTH IOCUTh BUCOKY aJaTHBHY 3[aTHICTh. A 11€ HaM JT03BOJISIE
BIIHOBJIIOBATH Pi3HI MPOIECH MeTadodI3My Micis [ii cTpecoBHX (akTopiB 10
ONTUMAJILHOTO PIBHS, @ 1€ € OCOOJMBO BAXKIMBUM Yy 3B’SI3KY 13 HECTAOUIBHICTIO
Kiimarty ta voro 3minamu (I'yk, 2019).

Bucoka noteHuiaibHa ypoKalHICTh TOPOXY, CTIMKICTh 10 XBOPOO 1 MIKITHUKIB
ropoxy, BUCOKHUH 30MpabHUN KOE(DILIEHT, TUIIU POCTY CTeOJIa, IPY>KHE JOCTUTAHHS
3€pHa, CTIUKICTh JO OCHUIAHHS, 1€ BCE BIJIHOCHUTHCS O OCHOBHUX BJIACTHUBOCTEH
ropoxy, sIKi BH3HA4YalOTh Horo piBeHb amantuBHOCTI ([lamenko, 2018). ¥ cyuacHux
COPTIB TOPOXY, Taki MOP(OJOTIYHI O3HAKH, SIK YIIUIbHEHHS 30HU TIJI0JIOHOIIEHHS,
BYCaTICTh, KOPOTKI M1>1<By3n>1 3a0€3Meuy0Th TOCUTh BUCOKY CTIHKICTh POCIHH TOPOXY
70 BWISTAHHS TIOCIBIB 1 OJIHOYACHOTO JOCTHUTAHHS YChOTO 3€pHa. [3 MOsBOIO
0€3JIMCTOUYKOBUX COPTIB TOPOXY, ab0 Tak 3BAHOTO BYcCaToro MopQoTuIly, 3'sBHJIACh
XOpOIlla MOJIMBICTH JJII BCIX BHUPOOHHKIB TOPOXY PO3MIMPUTH TOCIBHI ILIOMII
(Kepebenpkuit, 2019).

Marepiaau i meroam. JlOCHiDKEHHS TMPOBOJIWIM Ha JOCIIIHOMY TIOJI
YMaHCBHKOr0 HAI[lOHAJILHOTO YHIBEPCUTETY CaJIBHHUIITBA BIpoaoBk 2023-2024 pp.
Hocnin aoxdakropuuit. daktop A — CEpeIHBOCTUTIII COPTH TOPOXY MOCIBHOTO
(Pisum sativum L.): Crabun, Eco Ta Ilpodit. ®akrop B — 00poGieHHST HACIHHS:
KOHTpPOJIb (00poOKa B0/1010), iHOKY 1S Pr3obodiTom (Rhizobium, mram 261-b, Tutp
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Oynb0oukoBHX Oaktepiit 5—6 mapa./miu) — 0,5 n/T, o6podbka AKM (0,3 n/t) +
Puzo6odir (0,5 n/1). Hocniau 3axnaganu Ta 00poOsuiy oepKaHi pe3yiabTaTd 3T1THO
CHEIIaIbHUX METOAMK Ta METOJIUKH JOCIITHOI CIIPaBH.

PesyibTaTH Ta oOroBopenHsi. [Ipum BupOIIyBaHHI PI3HHX COPTIB TOPOXY,
BaYKJIMBO JIOCATTH HE TUTBKU BUCOKO1 YPO’KaHOCTI 3€pHA, ajie i BUCOKUX IMOKa3HHUKIB
Horo skocTi. SIKICTh 3€pHa B TOPOXY 3MIHIOETHCS IMMiJl BIUTMBOM O10JIOTTYHHX
ocobnmuBocTeit copty. [IpoBeneni ABopiuHI nociikeHHs BrpoaoBx 2023-2024 pp.,
CB1JTYaTh IPO T€, IO Y BCIX CEPEIHBOCTUTIINX COPTIB FOPOXY, IKI MU BUBYAJIA, BMICT
Oinka (mpoteiny) OyB JOCUTh BUCOKUM, Ha PiBHI 22,2-24,7%. [Ipo Te, HaWHUKUMIA
BMICT MPOTETHY CIIOCTEPIraBcs y CEPeAHbOCTUIIINX COPTIB ropoxy bapurton —22,2% 1
Craprep — 22,4%, 110 € MeHIlIe HIXK Ha copTi-koHTpoui ['oTiBekkuit Ha 0,5% Ta 0,3%.
VY cepennbocturiux coptiB ropoxy Cradin, Eco ta [Ipodit cioctepiraBest HalBUIIHIA
BMICT OlJIKa, SIKUH CTaHOBHUB BIAINOBIIHO B Mexax 24,7%, 24,0% 1 23,6%. Ilpupict
OlJIKa MOPIBHSAHO 13 COPTOM-KOHTPOJIEM Yy IIMX COPTIB CTAaHOBUB BIANOBIAHO +2,0%,
+1,3% T1a +0,9%. OTxe, BCl cepeAHLOCTUTIII COPTU TOPOXY MPEACTABICHI HAMU ISt
BUBYCHHS, XapaKTEpPU3yBaJIUCh MiJABUIICHUM BMICTOM Oulka, a came mnoHanx 22%.
MaxkcuManpbHUI TOKa3HUK BMICTY MPOTEIHY Y CEPEeIHBOCTUTIIUX COPTIB TOPOXY
BIIPOJIOBXK JBOPIYHUX Aociimkenb (2023-2024 pp.), ctaHoBuB — 24,7%, Takum
YMHOM, BUPOLILYBaHHS CEPEIHbOCTUIIIMX COPTIB TOpoxy 'oTiBcbkuil kKoHTpoas (HHL]
«IHctutyT 3emnepooctBa YAAH» cninpHO 13 OceBa Ekcimmo Ilpara c.p.o.), Eco
(Selgen a.c.), Craptep (Lembke KG), Cta6in (Saatbau), [Ipodit (Limagrain), baputon
(Baaren-lOnion I'mM6X) B ymoBax IIpaBobGepexnoro Jlicoctenmy 3abesmneuye
OTPUMaHHs BHCOKHMX BpOXaiB 3€pHa 13 BUCOKMMHU MOKa3HUKAaMHU SKOCTI, 30KpemMa
BMICTOM MpOTeiHy moHaxa 22,2%.

BaxxuBum pe3epBoM Ui MIJBUILEHHS HPOAYKTUBHOCTI POCIHH TOPOXY €
peatizallis MOTEHIIHHOT YPOXKaHOCTI 3€pHa COPTIB, 32 JIONMOMOTOI0 TOKPAIICHHS
TEXHOJIOTIYHUX €JIEMEHTIB MPHU BHUPOILYBaHHI. SIK CBiYaTh JlaHl HAIIMX JBOPIYHUX
JOCIIKEHB, 32 2023-2024 p.p,, Y BCIX CEPEIHBOCTUTIIUX COPTIB FTOPOXY € MOTEHIIAI
JUTSL TIBUILICHHS YPOKalWHOCTI 70 piBHA 6,0—7,5 T/ra., ajie KiIiMaTU4YHI YMOBU POKIB
JOCTIKEeHb, TaKOX BHOCHIJIM CBOI KOPEKTHBH. BpokalHICTh y CepemHbOCTHIINX
COPTIB TOPOXY 3MIHIOBAJIACH 3aJICKHO BiJ iX O10JI0T14HUX 0coOMMBOCTEM. Tak, 3a poku
MIPOBEJICHHSI TOCIIIPKEHb BOHA B ME&Xax JOCH1ay KoiauBanacs Bia 4,11 no 4,57 t/ra. B
CEepelHbOMY 3a JIBa POKH, HAa KOHTPOJbHOMY BapiaHTi, CEPEIHbOCTUIIIOMY COpPTI
ropoxy ['OTiBCbKUH, criocTepiranacs HalHWKYa ypoxkaHicTs — 4,11 T/ra. HaitBumia
BPOKalHICTh CEpeJl CEpeIHbOCTUIIINX COPTIB TOpOoXy Oyiia BinMiueHa y copTiB Ctali,
Craprep Ta IIpodiT, 1 BoHa craHoBHIIa BiamosigHo 4,57 T/ra, 4,54 T/ra ta 4,49 1/ra.,
0 OUIBINE HIXK Y COPTY-KOHTpOro ['oTiBCchkuil BianoBiaHo Ha 0,46 1/ra, 0,43 T/ra i
0,38 1/ra, ado Ha 11,2%, 10,5% Ta 9,3%. Coptu ropoxy Eco i baputon manu merio
MEHII TMOKa3HUKH YpPOXKAMHOCTI, ajle BOHU TaKOXK OyJIM BHUCOKHUM 1 CTaHOBHWIIU
BiAnoBiaHO 4,35 T/ra Ta 4,28 T/ra., abo Ha 5,8% Ta 4,1%. O1xe, B [IpaBoOepexkHOMY
Jlicocteny 3a MPOAYKTUBHICTIO BUJUTMJIMCS BCl CEPEIHBOCTHUIIII COPTH TOPOXY, SIKI
BHBYAJTHCA.

BucnoBku. Ha mingcraBi mpoBeneHUX OCTIKEHb BCl CEPEAHBOCTHUIIII COPTH
ropoxy NnpeAcTaBieHl HaMU JJi1 BUBUEHHS, XapaKTepU3yBAIMCh MIABUIIIEHUM BMICTOM
Oinka, a came noHaja 22%. Y cepeaHbocTUrInX coptiB ropoxy Cradin, Eco Ta [Ipodir
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CIocTepiraBcs HaWBHIIMI BMICT OlIKa, IKUM CTaHOBUB BianoBiaHO 24,7%, 24,0% 1
23,6%. Ilpupict Oinka MOPIBHAHO 13 COPTOM-KOHTPOJIEM Yy IUX COPTIB CTAaHOBUB
BiamoBinHO +2,0%, +1,3% Ta +0,9%. HaitBumia BpoxaitHICTh cepel] CepeIHbOCTHTIINX
COpTiB TOpoxy OyJia BiamivueHa y coptiB Ctabin, Ctaptep Ta [IpodiT, i BOHa cTaHOBMIIA
BinmoBinHo 4,57 T/ra, 4,54 T/ra Ta 4,49 T/ra., MO OULIBIIE HIXK Y COPTY-KOHTPOIIIO
I'oTiBebkmii Bigmosiguo Ha 0,46 1/ra, 0,43 1/ra 1 0,38 T/ra, ado Ha 11,2%, 10,5% Ta
9,3%. Coptu ropoxy Eco i bapuTon Manu aeiio MeHIIT TOKa3HUKU YPOIKAWMHOCTI, aje
BOHU TaKOX OYyJIM BUCOKHM 1 CTAaHOBWJIM BiamoBigHO 4,35 T/ra Tta 4,28 T/ra, abo Ha
5,8% Ta 4,1%.
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Anomauis.

B ymoeax oocnionoco nona HBIL] binoyepxiscokoco HAY 6 2022-2024 pp.
odocniodcysanu nonyaayii Fr 4 nuenuyi m’sikoi 03umoi ompumaHi 6io cxpeuiy8aHHs.
bamvKigcbKux Gopm pizHux exomunis. Busznauanu noOKA3HUKU IHOEKCY JIHIUHOL
WibHOCMI KOJIOCA MA U020 KOPEeAAYIUHUU 63AEMO38 30K 3 eleMeHmamu CmpyKmypu
spooicatinocmi. Bnpooosiic mpvox pokie y nonyrayiu Fr 4 ecmanosunu npsmui
CUNBHULL [ OYdice CUNbHULL, ONU3bKUL 00 PYHKUIOHATbHO20 KOPEIAYIUHUL 83AEMO38 "SI30K
iHOekcy — JMIHIUHOI  WibHOCMI 3  KIIbKICMIO — 3€peH  20JI06H020  KOJ0CA
(r =0,818...r = 0,905) i 3uaunuii 3 macoro 3epHa konoca (r = 0,555...r = 0,62)5).

Kniwwuosi cnosa: rxombinayii cxpewysanus, 6UXiOHi @opMu, BGHYMPIUHBLO
NONYAAYIUHA MIHIUBICMb, KLILKICMb KOJIOCKIB, KLILbKICMb 3€PeH, MACa 3ePHA 207108H020
KoJoca.

CORRELATION OF THE LINEAR SPIKELET DENSITY INDEX WITH
PRODUCTIVITY ELEMENTS IN F2 4 POPULATIONS OF SOFT WINTER
WHEAT

Mykola V. Lozinskyi, Sergiy V. Zinchenko, Maiia O. Samoilyk, Halyna L. Ustynova,
Oleksandra O. Filitska, Anatolii I. Yurchenko,

Bila Tserkva National Agrarian University, Ukraine

E-mail: maiiasamoilykl1983@gmail.com;

ORCID ID 0000-0002—6078-3209

Abstract.

In the experimental field of the Bila Tserkva National Scientific Research Center
in 2022-2024 populations of F>_4 winter wheat obtained from crossing parental forms
of different ecotypes were studied. The linear density of the ear and its correlation with
the elements of the yield structure were determined. During three years in F, 4
populations, a direct strong and very strong, close to functional, correlation of linear
density with the number of grains of the main spike (r = 0.818...r = 0.905) and a
reliable one with the weight of grains per spike (r = 0.555...r = 0.625) was established.

Keywords: crossing combinations, initial forms, intra-population variability,
number of ears, number of grains, grain weight of the main ear.
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Beryn. [Timenuis M’ sxa o3uma 3aiiMar0yu MpoBiJIHE Miclie B YKpPaiHi € TOJIOBHOIO
3€pHOBOIO Ta HAWBAKIIMBIIIOW MPOIOBOJIBUOIO KyJIbTypoto cBiTy (Hazapenko Ta iH.,
2023; Camoiimuk & Jlozincekmii, 2023; Hongjie et al., 2019) 3 pi3zHOMaHITHUM
BUKOPHUCTAHHAM MPOIYKTIB XapuyBaHHs BUTOTOBJICHHX 3 1i 3epHA.

Jlnst migBuieHHs 1 cralimizamii BpOXKaHOCTI 3€pHA MINCHUINl BaXKIUBUM €
CTBOPEHHSI BUCOKOIPOIYKTUBHUX COPTIB aJalTOBAHUX JI0 THX YW IHITUX TPYHTOBO-
KJIIMaTUYHUX YMOB BHpoInyBanHs (bypaentok-Tapacesud Tta iH., 2015; Egamov et al.,
2021) 3 sskomora O1IBIITUM MOETHAHHIM B TEHOTHI KUIBKICHMX TOCIIOIAPChKO IIIHHUX
O3HaK 1 BIACTUBOCTEM, 1110 JACTh MOMJIMBICTh OTPUMATH BUCOKI BpOXKai 1 BACOKOSIKICHE
3epHO (XOMEHKO Ta iH., 2017).

OCHOBOIO y CTBOPEHH1 BUCOKOMPOIYKTUBHUX COPTIB MIIEHUIll M’ SIKOi 03UMO] €
PO3KpUTTS TEHETHYHOI MPUPOAM ii O3HAK Ta BJOCKOHAJICHHS METOIIB J000pYy Ha
pPaHHIX eTamax ceyekiiiHoi poootu (Batashova et al., 2020; Jlo3iHchkuii Ta iH., 2021;
Opmok, 2001) 1 momyk epeKTMBHUX METOMAIB Ui OLIHKKA Ta J000pYy LIHHUX
PEKOMOIHAHTIB 3 YpaxyBaHHs JIIMITYIOUHUX (PaKTOPIB HABKOJIUIIHBOTO CEPEIOBUIIA.

EdekTuBHUM METOAOM OLIHKM BHUXIAHOTO Marepially € BHKOPHUCTAHHS
CEJIEKIINHUX 1HJEKCIB, 4O CKIaay SKUX BXOMSTH ABa 1 OUIbIIE KUTbKICHUX MMOKA3HUKIB
(Jloziachkuii & I'paboBebkuit, 2019). [lepeBara 3a BUKOpUCTaHHSA B CeNEKIIi 1 JoOopax
1HJIEKCIB MOJISITAa€ B MOXKJIMBOCTI OI[IHIOBATU CENIEKI[INHUIM MaTepiall He 3a OJIHI€IO, a 3a
MEBHOIO KUIBKICTIO O3HAK, Kl B3a€MOIIOB’S3aHI 3 €JE€MEHTaMU MpPOJYyKTUBHOCTI
(Yyrpiit Ta 1., 2020; Pubanka Ta iH., 2021).

Marepianaum i metoau. Y 2022-2024 pp. B yMoBaxX JOCHITHOTO MOJIsl HABYAIBHO
BUPOOHNUOTO 1IeHTpY binorepkiBecbkoro HAY nocnimkyBanu nomyssii Fo 4 mimmenuin
M’SIKOi O3UMOI OTpHUMaHi BiJ CXpenlyBaHHS OaThbKIBCHKMX KOMIIOHEHTIB PI3HUX
exortutniB: Bapsik / [{apiua, Bapsik / JIu6ias, boremis / JIubins, Bebcrep / LlapiBha,
Konoc muponismunu / [lapisaa, Mupnena / [lapisaa, Mupnena / JIuGine, Hpiana 1/
[Tepnuna micocteny, Cuyxxuuisi onecbka / Ilapiua, CiyxHuus oaecbka / JInOigs.
BiomeTpuuHuii aHani3 CeNeKIiHHOrO MaTepialy MPOBOJMIIUA 3a CEPEIHIM 3pa3KoM
25 pociauH y TpUpPa30oBiii MOBTOPHOCTI BIAMOBIAHO 0 3arajibHONPUUHSATUX METOJUK
(Tkauuk Ta 1H., 2016).

B3aeMo03B’430k MK 03Hakamu BcraHoBIoBanu 3a FO. JI. I'yxxoBum (1987): r <
0,3 — 3B’s130Kk Mik o3Hakamu ciadkui, 0,3 <r < 0,5 — momipuuii, 0,5 <r < 0,7 —
sHayHui, 0,7 < r < 0,9 — cunpnuii, r > 0,9 — nayxxe cuUIbHUM, OTU3BKUM 10

(yHKITIOHATEHOTO.
PesyibTaTH Ta 00roBopeHHsi. B Hammx JOCHIIKEHHSX BUKOPHCTAHO
3araJIbHOBIJOMHUHN 1HACKC JHIMHOI NIIJIBHOCTI — BIJHOIICHHS KUIBKOCTI 3€peH

rOJIOBHOT'O KOJOca A0 MOro JAOBXKHUHH, sAKUH 3ampornonyBaB B. M. Tumenko (2002).
BcranoBiieHo, 1110 3a7€XHO BiJl MOXOAKEHHS MOMYJISALIN APYTroro MOKOJIHHS CepeiHl
MOKa3HUKHU 1HAEeKCY ckianu Bix 4,4 (Bapsik / JIubine) no 7,6 — CiyxHuIls ogechka /
HapiBHa. ¥ GaThKiBChKHX (POPM BU3HAUMIM MOKA3HUKH 1HAEKCY B 2022 p. Ha piBHI
5,0-6,0. MiHnMBICTh I1HJEKCY JIIHIMHOI IIUJIBHOCTI KOJioca Yy JOCIIIKYBaHHUX
nonysiii ckimana Big 1,4 (Hpiaga 1 / Ilepnuna nicocreny) ao 4,5 (Mupnena /
[{apiBHa), a y 0aThKiBCbKHMX (hOpPM BHYTPIIIHBRO COPTOBA BapiaOENbHICTh 1HIEKCY
Bcta”oBieHa Bix 0,9 (Mupnena) no 1,5 (Llapisua, [lepnauna micocrerny).

VY nonynsamiit F, BU3HaUMIM 1ayke CUIBHUM, OJU3BKUN 110 (PYHKIIIOHAJIBHOTO

71



KOPEJAIMHUN B3a€MO3B’ 130K 1HIEKCY JIIHIMHOT IIIJILHOCTI KOJIOCA 3 KUIBKICTIO 3€peH

royioBHOro koioca —r = 0,905 (puc. 1).
8

7
6 ? ..-"'.Ib ¢

y=0,1209% - 06574
R2=(,8187
£=0,905

Inaexkc MHIFHOT IINBHOCTI
=

0 10 20 30 40 50 60 70
KimbkicTs 3epe, mt

Puc. 1. Kopensmiitnuii B3a€EMO3B’ 30K 1HJEKCY JIIHIHHOT IIITBHOCTI
KOJIOCa 3 KIJIBKICTIO 3€PEH TOJIOBHOT'O KOJIOCA

Ha piBHI 3HaYHOTO BCTAHOBJIEHO KOPEJSILIHUI B3a€MO3B’ 130K 1HJEKCY JIHIHHOT
IIIJTLHOCTI KOJIOCA 3: KUIBKICTIO KOJIOCKIB (r = 0,564 ) 1 Macoro 3epHa roJIOBHOTO KOJIOCa
(r=0,555) (puc. 2).
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Puc. 2. KopensauiiHuii B3aeM03B’ 130K 1HEKCY JIIHIHHOT IIIJIBHOCTI KOJIOca 3
KUIBKICTIO KOJIOCKIB (1) 1 Macoro 3epHa roJIoBHOTO KoJjioca (2)

VY momynsiit Tpethoro nokomiaHs (2023 p.) cepeaHiit iHAEKC JHIHHOT IITHFHOCTI
KoJioca 3MmiHtoBaBcs Bij 4,4 (Bapsik / JIu6iaw) go 6,5 (Coyxuaui ogecbka / [{apiBHa)
3a MOKa3HUKIB y BuxiaHux (opm 4,6—6,5. Po3zMax MIHIMBOCTI 1HAEKCY JIIHIMHOI
HIUTBHOCTI KOJIoca y momyJisiiiil ckias Bix 1,6 (Bapsik / JIuGias, Mupnena / JIu6iab)
10 4,6 (piana 1/ [lepnuna nicocteny eritrospermum). MiHIUBICTb y BUX1THUX (OopM
BapitoBaina Bij 1,4 (Bapsik, Bebcrep) no 2,8 (CoykHUIIS Of€ChKa).

Mix 1HIEKCOM JIHIMHOI IIIBHOCTI KOJIOCA 1 KIJIBKICTIO 3€PEH BCTAHOBJICHO Y

MOMYJISLIN TPETHOr0 MOKOIIHHS psiMuid cuinbHUM (1 = 0,818) Kopensauiinui
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B3a€MO3B’ 30K 1 3HauHMi (r = 0,625) 3 Macoro 3epHa roJ0BHOTO KoJjioca (puc. 3).
CepenHiii 1HAEKC JiHIMHOT MIUTFHOCTI KOJIOCA MOIMYJISIII Y€TBEPTOTO MOKOIIHHS
(2024 p.) 3mintoBascs Bix 4,8 (Bapsik / JIu6ias, dpiaga 1 / [lepnuna micocremy
lutescens) no 7,5 — CiyxHutisg onecbka / JInbiap 3a moka3HUKIB y OaTbKiBCHKHX

dbopm 4,9-5,9.
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Puc. 3. Kopensiiiinuii B3a€MO3B’ 130K 1HJIEKCY JIIHIMHOT IIUIBHOCTI KOjloca 3
KUIBKICTIO 3epeH (1) 1 Macoro 3epHa roJIoBHOTO KoJioca (2)

BuyTpimiHb0 nonysisiiiiHa BapiaOeabHICTh 1HAEKCY JIHIMHOI IIUIBHOCTI KOJIOCa
ckiana Big 1,3 (Apiaga 1 / [lepnauna nicocreny eritrospermum 1) no 3,2 (Cay>KHULS
onecbka / [{apiBHa), a BHYyTpIIIHBO COPTOBA OaThKIBChKUX (GopM Big 0,7 (BapBik) a0
3,8 — Kosnoc MuponiBimnnau. Beranosneno npsamy cuibHy (r = 0,823) 1 3Hauny (r =
0,625) xopensliiHy B3a€EMO3AJCKHICTh 1HACKCY JIHIMHOI NIUTBHOCTI Kojioca 3
KUTBKICTIO 3€PEH KOJIOCA 1 Macor0 3epHa BIAMOBIIHO (puc.4).

8 8 2
e B | I8 .
37 . g7
o I
. . . .

£6 Rt E° ° 0. %o
Zs 2 g5 o s® N
5 =
Z3 ‘Z 3
= _ ‘B
i y =0,1398x - 0,3523 ) y=1,5733x +2,4912
5 R2=10,6773 = 1 R?=10,3907
=3 r=0.823 =t r=0.625

0 o

0 20 40 60 0 0,5 1 15 2 2,5
KimpkicTs 3epeH, mr Maca 3epHa, T

Puc. 4. Kopensiiitnuii B3a€EMO3B’ 130K 1HJEKCY JIHIMHOT IIUILHOCTI Kojloca 3
KUIBKICTIO 3epeH (1) 1 Macoro 3epHa roJIoBHOTO KoJjioca (2)

BucHoBku. B poku pocmmkenp y momyismid Fp 4 mmeHumi M’ sSkoi o3umoi
BCTAHOBWIM TIPSIMUNA CUJIBHUW 1 JIy’)K€ CHJIbHHMM, OJU3bKUN 10 (PYHKI[IOHATHHOTO
KOPEJSIIIIHHUN B3a€EMO3B 30K 1HACKCY JIHINHOI MIUIBHOCTI 3 KIJIBKICTIO 3€peH
rojoBHOoro kosioca (r=0,818...r=0,905) 1 3HayHWii 3 Macow 3epHa Kojoca
(r=0,555...r=0,625), mo HEOOXiTHO BPaxOBYBAaTH BUKOPHCTOBYIOUHM Yy 1q000pax
MEePCIEeKTUBHUX PEKOMOIHAHTIB MIIICHUII].
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BIOTECHNOLOGICAL PARAMETERS OF OBTAINING TOLERANT
MATERIAL OF STEVIA FOR ALTERNARIA IN VITRO

Vitalii V. Liubych
Uman National University, Ukraine
E-mail: Lyubichv@gmail.com

Alternaria mycotoxins are secondary fungal metabolites which can contaminate
food and feed. They are produced by Alternaria species with alternariol, alternariol
monomethyl ether, tenuazonic acid, and tentoxin as the main representatives for
Alternaria mycotoxins in food [1, 2]. Once passing the intestinal barrier, Alternaria
toxins can reach the liver to exert yet uncharacterized molecular effects. Therefore,
hepatic in vitro systems were used to examine selected Alternaria mycotoxins for their
induction of metabolism-dependent cytotoxicity, phosphorylation of the histone H2AX
as a surrogate marker for DNA double-strand breaks, and relevant marker genes for
hepatotoxicity [3].

Goal — to determine the optimal concentrations and to obtain a tolerant source
material of stevia to alternariosis in in vitro culture. Methods. Laboratory,
biotechnological, measuring, calculation and comparison, analysis, statistical.

It was established that, regardless of the concentration of culture fluid filtrate, the
highest rates of viable shoots were noted in the Bereginya variety (from 12 to 89%),
and the lowest in the Halyna variety (from 8 to 66%) and line Ne 16 (from 5 to 78%).
A high percentage of viable stevia shoots was obtained at a concentration of 30% —
from 68 to 90%. As in previous studies the highest indicators were in the Bereginya
(st.) and Slavutych varieties — 90%. Studies indicate that increasing the filtrate content
to 35% was not critical and allowed to obtain a high percentage of viable stevia shoots
— from 66 to 89%. The following indicators were obtained from the studied materials:
varieties Bereginya (st.) and Slavutych — 89 and 87%, lines — Ne 3—85%, No 11-83%,
No 14-80%, No 16—78%. Cultivation for 14 days with 15 and 20% culture fluid filtrate
ensured the formation of the number of shoots in stevia varieties Bereginya (st) and
Slavutych — 11-13 pcs. and 12 pcs., Galina — 8 and 7 pcs., lines No 3—10 pcs., Ne 11—
12 and 10 pcs., Ne 14—11 and 8 pcs., Ne 1610 pcs. It is appropriate to note the Halyna
variety, in which the number of shoots was 4-5 pcs. and line Ne 16, in which this
indicator was in the range of 5—8 pcs., and the highest indicators were in the Bereginya
variety (st) — 10 pcs. All stevia shoots that were tolerant to the filtrate of the culture
liquid of the fungus were selected, propagated and rooted and tested in the field.

It was established that at a concentration of culture fluid filtrate 90-130%, it
significantly affects all parameters of the investigated materials of stevia and causes its
death. It was determined that the harmful concentration of culture fluid filtrate is 40
and 50%, with the first from 31 to 63% of shoots, and with the second from 12 to 36%,
in varieties and lines from 24 to 31% of shoots die. It has been studied that the number
of necrotic shoots begins to increase during the long-term cultivation of shoots on the
7th day. It was established that increasing the cultivation to 14 days with concentrations
of 35-45% ensures obtaining shoots with a length 5-12 cm, and with a decrease in the
amount of filtrate, the length of the shoots increases to 19 cm.
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THE USE OF HAPLOIDY IN VITRO IN RAPESEED BREEDING

Andriy I. Liubchenko, Inna O. Liubchenko, Oleksandr P. Serzhuk
Uman national university of horticulture, Ukraine,
E-mail: Lybchenko@meta.ua

Abstract.

The prospects for the use of haploidy in vitro in heterosis breeding of rapeseed
are considered. Involvement of the biotechnological methods in the breeding process
reduces the time spent on creating homozygous lines and obtaining genotypes with a
high manifestation of valuable traits.

Keywords: rapeseed, haploid, homozygote, heterosis, in vitro

Oilseeds play an important role in providing the raw material base for the
agricultural sector. Rapeseed has a number of positive biological and economically
valuable attributes that make it very attractive to grow.

Rape seeds contain about 38—50% of low-drying oil with an iodine number of 94—
112, 16-29% of protein, 6—7% of fibre and 24-26% of nitrogen-free extractives. Food-
grade oil is used for food and in the processing and food industries [1].

Rapeseed oil is a valuable raw material for biodiesel production [2]. It is also used
in the production of varnishes, paints, environmentally friendly plant protection
products, plastics, detergents, etc. [3]. Rapeseed clears the field early, improves the
phytosanitary condition of the soil, improves its structure and is a good precursor for
cereals, especially winter wheat [4].

Rapeseed is the main oilseed crop in more than 30 countries. It is grown on an
area of about 34 million hectares, accounting for 14% of global oil production. In
Ukraine, winter rapeseed is mainly sown on an area of over one million hectares. The
area under spring rapeseed is about 30 thousand hectares [5].
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The creation and introduction of new high-yielding varieties and hybrids is of
great importance for increasing the efficiency of agricultural crop cultivation. Plant
breeding is aimed at continuously increasing crop production to meet the needs of
humanity for food, animal feed, raw materials for industry, and energy. About half of
the increase in yields achieved in the second half of the last century was achieved
thanks to the results of plant genetic improvement [6].

Depending on the use of the raw material, the crop is being bred in two main
areas: to create high-oil varieties for food and technical use. Seeds of rapeseed varieties
for food use should have a high content of oleic and linoleic acids and a low content of
erucic acid (less than 2.0%), as well as linolenic acid, which gives the oil a bitter taste
during long-term storage. Yellow-seeded varieties are preferred in the breeding of
food-grade rapeseed because they have a high protein and oil content and low fibre
content. Currently, 000-type varieties have been developed that combine seedlessness,
low glucosinolates and yellow-seededness. The taste of such oil resembles olive oil [1,
71.

For biodiesel production, the oil must have a high concentration of eicosene and
erucic fatty acids. The total amount of monounsaturated acids is in the range of 53—
69%, and polyunsaturated acids — up to 23% [2]. In addition, rapeseed varieties and
hybrids should be high-yielding, resistant to lodging, pod cracking and seed shattering,
resistant to diseases and pests, and tolerate negative environmental factors [8].

A promising direction in crop breeding is the creation of heterotic hybrids.
Hybrids are characterized by high uniformity and manufacturability, intensive growth
and development, higher oil content and its quality, adaptability to negative factors.
Winter rapeseed varieties produce a seed yield of about 3.0 t/ha, and hybrids produce
4.5-5.0 t/ha [9].

The creation of hybrids is based on the following main types of cytoplasmic male
sterility: CMS ogura (France), CMS polima (China) and MSL-CMS («NPZ Lembkey,
Germany), as well as CMS napus and CMS junsea [10]. To create a new hybrid, it is
necessary to obtain 7-10 generations, so breeders use various methods to accelerate
the breeding process. The most effective is the use of biotechnology [11].

Biotechnological methods are used to intensify the selection process of
agricultural crops. The use of in vitro culture makes it possible to accurately investigate
the effect of a stress factor on the organism, control the physical and trophic parameters
of material growth, and simulate the effect of a selective agent on a biological object.
This is difficult to achieve when working with intact plants [12].

Cultivation of plant cells, tissues and organs in vitro play an important role not
only in fundamental research in genetics, physiology, molecular biology, plant
cytology, but also have applied significance in agriculture. Of these, the most in
demand are microclonal propagation, androgenesis, gynogenesis, genetic
transformation, which are widely used in agricultural programs to expand the spectrum
of morphogenesis, create constant lines, and accelerate the selection process [13].

At present, technologies for obtaining doubled haploids (DH-technologies) are
widely used to accelerate selection. Among such technologies, the leading place is
occupied by the microspore culture in, which not only ensures the homozygosity of the
obtained doubled haploids (DH-lines), but also contributes to the expansion of the

77



spectrum of morphogenesis of genetic recombinant forms, including those with
recessive traits. The technology is based on the ability of microspores to switch from
the gametophytic path of development to the sporophytic one under the influence of
stress factors (elevated temperature, high osmotic pressure, etc.). Under appropriate
conditions, such microspores begin to divide according to the sporophytic type,
forming embryoids [14].

The efficiency of haploidy depends on many factors: growing conditions of donor
plants, their genotype, stage of microspore development, type of pre-treatment of
explants, composition of nutrient media, concentrations and ratios of growth
regulators, cultivation conditions [15].

Therefore, in breeding studies, the use of haploidy in vitro opens up great
prospects. This makes it possible to reduce the time for creating homozygous lines and
their sterile analogues. Using gametoclonal variability, quickly create plant forms with
desired traits.
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YAOCKOHAJIEHHSA AT'POTEXHOJIOI'TYHUX 3AXO/1B
HACIHHEBOI'O PO3SMHOXEHHA XEHOMEJIECY AITIOHCBKOI'O
(CHAENOMELES JAPONICA (THUMB.) LINDL. EX SPACH) B YMOBAX
MPABOBEPEXXHOTI'O JIICOCTENY YKPAIHU

Amnaroniit O. Mensenes!, Anaroniii ®@. banabax', I'enpix CamoBchKuii®
'Y ManchKuil HaioHaNbHUH yHIBEpCHTET, YKpaina
’BUAroIICHEKUH TEXHOIOTIYHO IPUPOAHMYMIA yHiBepcuTeT, [lonbia

E-mail: abalabak@meta.ua; ORCID:0000-0002—-1016-4442
E-mail: henryk.sadowski@gazeta.pl sadowski.henrik@neostrada.pl

AHoTAaNiA.

OOGrpyHTOBaHO MIiI0Ip KYJBTUBApIB XeHoMesecy snoHcbkoro (Chaenomeles
japonica (Thumb.) Lindl. ex Spach.) anga BukopucTaHHS y CaJOBO-IIAPKOBOMY
rocnogapctsi. JloBeaeHO JOMIIBHICTh IHTPOAYKINT MOCHIIKYBAHUX COPTIB IS
BHUPOIIYBaHHS y arpoekoJioriunux ymoBax IIpaBoGepexxknoro Jlicocremy Ykpainw.
HaBeneHo pe3ynbTaTéi BUBUEHHS HACIHHEBOI IIPOYKTUBHOCTI, BINTUBY TPUBAJIOCTI Ta
cyOctpaty crpaTtudikailii, TeMnepaTypHUX YMOB cTpaTHdIKallii Ha MNPOPOCTaHHS
HACIHHS, a TaKOXX Ha >KUTTE3JATHICTh HACIHHS TEPCIEKTUBHUX COPTIB XCHOMEJECY
STIOHCHKOTO, 3 METOI0 BHUPOIIYBAaHHS 1 TMOJAIBIIOrO BIPOBAKCHHS B KYJIbTYPY
o3eneHeHHs [IpaBoGepexxnoro Jlicocteny VYkpainu. [loBegeHo, 1m0 HalBHUILY
HACIHHEBY MPOAYKTUBHICTh, B yMoBax [IpaBoOepexxnoro Jlicocrenmy Ykpainu, mMaroTh
Taki coptu sk Bitaminnuii, Hikomaii, [lomapanueBnii Ta Hina, a HaliMeHIly cOpTH
Kamnid ta l{urpunosui.

Kniwwuosi cnosa: xeHomenec SMNOHCHbKUM, IHTPOAYKIiS, COpPTH, HACIHHEBA
MPOJYKTUBHICTb, )KUTTE3/IATHICTh HACIHHS, CTpaTU(IKaIlis, TPOPOCTAHHS HACIHHS.
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IMPROVEMENT OF AGROTECHNOLOGICAL MEASURES OF SEED
PROPAGATION OF JAPANESE HENOMELES (CHAENOMELES
JAPONICA (THUMB.) LINDL. EX SPACH) IN THE CONDITIONS OF THE
RIGHT-BANK FOREST-STEPPE OF UKRAINE

Anatolii O. Medvedev!, Anatolii F. Balabak', Henrik Sadovskyi?
"Uman National University of Horticulture, Ukraine

’Bydgoszcz University of Science and Technology, Poland
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Abstract.

The selection of cultivars of Japanese henomeles (Chaenomeles japonica
(Thumb.) Lindl. ex Spach.) for use in landscape gardening is substantiated. The
expediency of introducing the studied varieties for cultivation in the agroecological
conditions of the Right-Bank Forest-Steppe of Ukraine is proved. The results of the
study of seed productivity, the effect of the duration and substrate of stratification,
temperature conditions of stratification on seed germination, as well as on the viability
of seeds of promising varieties of Japanese henomeles for the purpose of cultivation
and further introduction into the culture of landscaping of the Right-Bank Forest-
Steppe of Ukraine are presented. It is proved that the highest seed productivity in the
conditions of the Right-Bank Forest-Steppe of Ukraine is achieved by such varieties as
Vitamin, Nikolai, Orange and Nina, and the lowest — by Kalif and Citrine.

Keywords: Japanese henomeles, introduction, varieties, seed productivity, seed
viability, stratification, seed germination.

Beryn. BripoBamkeHHsT HOBUX 1 MEPCHEKTUBHUX (DOPM 1 COpPTIB XEHOMEJECY
anoHcbkoro (Chaenomeles japonica (Thumb.) Lindl. ex Spach.) y 3enene
oyniBauutBo IIpaBoGepexxnoro Jlicocteny Ykpainu, Mae HEMajlOBa)KHE 3HAUCHHS.
KynsTuBapn XeHoMesecy SIMOHCHKOTO, CEepel HETPAAMIIIMHUX IIJIOOBUX KYJBTYD,
IiKaBi HE TITLKH CBOEKO 010JI0Ti€0, EKOJIOTiEr0, Teorpadiero Ta icTopiero, a TaKOXK i
MPaKTUYHOIO LIHHICTIO [JIi BUKOPUCTAaHHS y jaHamadtHomy ausaiHi [1, 2]. B
VYkpaini HOBI TeHETHYHI (OPMH 1 COPTU XCHOMEJIECY SIMOHCHKOTO, BBAXKAIOTHCS
HETPAJIUIIITHIMU JUTSI BITYU3HSHOTO JIEKOPATUBHOTO CAIIBHUIITBA POCIMHAMHM, OJTHAK
3 PO3BHTKOM CaJIOBO-TIAPKOBOTO TOCIOAAPCTBA, 3aIliKaBJICHICTh JI0 0OaraTtbox
MEePCIIEKTUBHUX, aJie Hapa3l HEJAOOIIHeHUX y Halllii KpaiHi KyJIbTUBAPiB IILOTO POIY,
iHTepec 3HaYHO 3pic [2].

Pocnauam mBuaKOpoCHi, 3a CHOPUSTIMBUX YMOB JOBTOBIYHI, PO3MHOXKYIOTHCS
HACIHHSM, BIJICAJIKaMU, )KUBISMU Ta in vitro [1, 5, 9]. OgHuM 3 METO1IB 30€pE:KECHHS
MAaJIOTIOITUPEHUX TUIOAOBUX 1 JIGKOPATUBHUX POCIIMH € BBEACHHS iX B KYJIbTYpy Ta
MPOBEJICHHSI JOCJIIIP)KEHb 3 OHTOTE€HE3y 1 CIOCOOIB MPUCKOPEHOr0 PO3MHOXKEHHs. B
yMOBax XaOTHYHOI IHTPOAYKIIII JOCTIKYBaHUX BHUJIIB 1 COPTIB BaXKJIMBO 30CEPEAUTH
yBary Ha He0OX1THOCT1 IITUPOKOTO BUKOPUCTAHHS 1X Y IJIOAIBHUIITBI 1 IEKOPATUBHOMY
CaJIIBHUIITBI, 1110 HUHI € OJIHUM 3 aKTyaJbHUX NMUTaHb [4. 6, 7].
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Huni, B  VYkpaiHi KyJIbTUBapu  XEHOMEJECY  SMOHCHKOTO  aKTHUBHO
BUKOPHUCTOBYIOThCSL y JaHAIMA()THOMY Iu3aiiHi, BUPOUIYIOThCS B OOpIIOPHUX Ta B
COJIITEPHUX HACAKEHHAX. ToMy, XeHOMeJIeC AMOHCHKUI MPU3HAHUHN MEPCIEKTUBHOIO
JEKOPATUBHOIO 1 TUIOAOBO-ST1IHOIO KYJBTYpOIO, IO CHPHUsE€ CTBOPEHHIO €K30THUYHUX
COPTIB 1 riOpugHUX POPM 3 KPYIMTHUMH TUIOAAMH Ta Pi3HOKOJIBOPOBUM 3a0apBICHHIM
kBiTOK. [l{opiuHe MIOMOHOIIECHHS POCIUH XEHOMEJNECY SAMOHCHKOT0, BHCOKa HOTO
JIEKOPATUBHICTh, APOMATUYHICTh WOTO TUIOMIB, BHUCOKHM BMICT XapyoBHUX Ta
010JIOT1YHO aKTUBHHMX PEYOBHUH, CTABJISATH HOTO B Psii HAUIIIHHIIINX 1HTPOYKOBAHUX
KyJIbTUBApiB, POCIMHU SKUX MOXYTh OYTH BHCOKOSIKICHOIO MPOIYKIIE IS
03€JICHCHHS HacelIeHuX MicIb [2, 4, 6].

[HTpOMYKIIiS HOBMX 1 MEPCHEKTHBHUX (OPM, COPTIB 1 TIOPHUIIB XEHOMeEIECY
AMOHCHKOTO B YKpaiHy Ta MEpCIEKTHBH WOTr0 BIPOBAKEHHSA B KYJIbTYpPY Ca/l0BO-
[AapKOBOI'O TOCHOAApCTBA, 3HAYHOI MIPOIO 3aJ€KUTh BiJA BUBYEHHS 010J0TO-
€KOJIOTTYHUX OCOOMMBOCTEH POCTY 1 PO3BUTKY POCIMH Ta BHOOpPY ONTHMAaJIbHHUX
CIoCcO01B PO3MHOKEHHS 1 YIOCKOHAJIEHHSI arPOTEXHOJIOTTYHHUX 3aX0/11B BUPOLYBaHHS
caJuBHOro matepiany [2, 3].

[Ipu BIpoBamKE€HHI B JIEKOPATUBHY KYyJbTYpYy MEPCHEKTHUBHUX (OpPM 1 COpTIB
XEHOMEJECy SIMOHCHKOTO, TS IBUKOTO OJIep>KaHHs CaJIMBHOTO MaTepiaity, 3HAYHOIO
MIPOIO BUSIBIISIFOTBCS HEOOXIJHICTh 1 MEPCHEKTHBHICTh WOr0 PO3MHOKYBaHHS
HAaCIHHEBHM CIOCOOOM, 3 MOJAJBUIMM OJIEPKAHHSAM 3HAYHOI KIJIBKOCTI CISHIIEBOTO
Marepiaiy 1 JOPOIIyBaHHSIM HOT0 JI0 TOCATHEHHS TOBapHUX TaTyHKIB [2, 4, 5].

Opnak, noTenep HaCIHHEBE PO3MHOKEHHS HOBUX 1 IEPCTIEKTUBHUX (DOPM 1 COPTIB
XEHOMEJIECY STMOHCHKOTO Y JIEKOPATUBHIN KYJIbTYP1, 3aJTUIIAETHCS CTAOKUM MICIIEM Y
TEXHOJIOT1i BHUPOIIYBAaHHSA CISHIIB [JI1 O3€JCHEHHS, IO OOMEXKY€E TMOIIMPECHHS
KyJIbTUBApPIB Ta BIPOBAKEHHS B arpOKJIIMaTUYHUX YMOBax [IpaBoOepekHOi YaCTHHU
Jlicocremy VYkpainu. Kpim Toro, BiJCyTHI €KCIEpUMEHTaJbHI JaHI CTOCOBHO
JOPOIILYBAaHHS CISIHIIEBOTO CaIMBHOTO MaTepiaay COpPTIB y BKa3aHii mia30Hi [2,4, 5, 7,
&].

VY 11pomy 3B’5I3Ky, CTalIO HEOOX1JHUM BUBUCHHSI OKPEMUX €JIEMEHTIB HACIHHEBOTO
PO3MHOKEHHSI COPTIB XEHOMEJIECY SIMOHCHKOTO, OCKUIbKHU, SIK CBIAYATh PE3YJbTATH
JOOCIIKEHb 3 PI3HUMM JIEPEBHUMH KYJIbTypaMH, CaM€ B MeEpio BUKOHAHHS L€l
omeparii CrocTepiraeTbcs HaWOIbIIa iX 3arubens. BpaxoByioouum HEAOCTATHIO
BHUBYEHICTh CIIOCOOIB PO3MHOKEHHSI XEHOMEJIECY SITTOHCHKOTO MU BHU3HAIM 32 METY
MIPOBECTH SKCIIEPUMEHTAJIbHI JTOCTIKEHHS 3 BUBUYCHHS IOAOJAHHS (Pi310JIOTIIHOTO
CTaHy CIIOKOIO HAaCiHHS JOCIIIPKyBaHUX COPTIB XEHOMEJECY AMOHCHKOTO B yMOBax
[TpaBob6epexnoro Jlicocreny Ykpainu [8].

Marepianum i ™meroau. ExcnepuMeHTalbHY 4YacTUHY poOOOTH BUKOHAHO
BIpo10Bk 20222024 pp. y BereTaiiHux 1 1abopaTopHUX YMOBax Kadeapu caaoBo-
MapKOBOTO IOCMOIapCTBAa Y MAHCHKOTO HAI[IOHAJIILHOTO YHIBEPCUTETY CaJlIBHUIITBA, a
Takox po3cagnukax HarionaneHoro nenaponapky «CodiiBkay HAH Ykpainu, TOB
«bpycBsna» 1 TOB «Beta» Ilombma. 3a marepian JOCHIIKEHb B3STO COPTH
XEHOMeJIeCYy SIMOHCHKOro mnepcrnekTuBHI ans ymoB IlpaBobepexnoro Jlicoctemy
VYkpainu — Biraminnuii, Kanid, KapaBaechkuii, Hika, Hikonaii, [TomapanueBui,
HutpunoBuit. Y  3aBAaHHsA  JOCHIDKEHb BXOJWJIO BHUBYEHHS  HACIHHEBOI
POJYKTUBHOCTI, BIUIMBY TPHUBAJOCTI cTpaTudikallii, pi3HUX THUIIIB CyOCTpaTiB Ta
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TeMIepaTypHUX YMOB cepeoBuIlla cTpaTudikaiii Ha MPOPOCTAHHS HACIHHS
JOCTKYBAaHUX KYyJbTHUBApiB XeHoMesecy sAnoHchbkoro. Crpatudikaiiito HaciHHA
XEHOMEJIECY SIMOHCHKOTO TPOBOAMIIN 3T1THO METOAMKU TMEPEATNOCIBHOI MiATOTOBKU
HACIHHS JIEPEBHUX Ta KYIIOBUX mopix [5].

[lepen mouaTkoMm ctpatudikariii, HACIHHS JOCTIIKYBaHUX COPTIB XEHOMEJECY
AMOHCHKOTO HamouyBanu 48 roauH. [[ns crpatudikaiii HaCIHHS BUKOPHCTOBYBAJIU
CyOCTpaTu: YUCTHH piYKOBUH MICOK (KOHTPOJb), TUPCY, MOX, IPYHT, IEpeTHii Ta Topd.
TormuHa mapy cyoctparty ckiagaia 15-20 cm. CyMiln HaciHHA 1 cyOcTpaTy 30epiranu
y IepeB’sHuX sAmmKax rmpu temmeparypi 2-4°C ta 5-7°C, 3anexHo Bil IOCTAHOBKH
nociiay. OOJK TPopOCIOro HaCiHHS MPOBOAMIM 3aJIeKHO Bija gAochiny, yepes 30, 40,
50, 60, 70, 80, 90 mi6, dikcyroun TOBXKHUHY MPOPOCTKIB, BIJICOTOK IMPOPOCIIOro, HE
IIPOPOCIIOTO Ta 3aru0JI0Tro HACIHHS.

VY koxkHOMY BapiaHTi jgociiay BuciBaid 1o 50 cTpaTudiKOBaHMX HACIHUH Y
YOTUPUKpaATHI MOBTOpHOCTI. ['mrbuna BuciBanus — 3,0 cm 3a cxemoro 5x5 cM. Tloci
MPOBOJIMJIM B 3BUYAMHI arpoTexHIyHl CTpoku. Iliciisg mociBy Ipsiid MONHMBAIM Ta
MyJIbUyBaJK. Y KIHII Bererauli mpoBOAWIN OOJIIK CISHIIIB.

PesyabTatn Ta 00roBOpeHHsi. Y pe3yJbTaTl MPOBEACHUX JOCHIIKEHb
BUSIBJICHO, 1[0 B arpoekoJioriuHux ymoBax IIpaBoGepexnoro Jlicoctenmy Ykpainu yci
COPTH XEHOMEJIECY SITOHCHKOTO MAIOTh BUCOKY PEIIPOIYyKTHUBHY 3aTHICTb. 32 HAIIUMU
JaHUMHU, BIpooBx 2022—-2024 pp. cepeaHs KUIbKICTh HACIHHSA B IJI0/IaX XEHOMETIECY
ATMIOHCHKOTO CTaHOBWJIA, 3aJIEKHO BiA copty, BiA 44,6 mo 113,8 mT. MakcumaiabHy
KUIBKICTh HaciHMH, 126 mT. 3adikcoBano y copty Hikomaii, 1o cBIT4UTh TPO BUCOKY
PENPOIYKTUBHY 3JIaTHICTh XEHOMEJIECYy SMOHChKOTO B ymoBax I[IpaBobGepexHoro
Jlicocreny Ykpainu. Hacinus BunoBHeHe, 100pe chopMoBaHE 1 MOBHICTIO BU3PIBAE.

Maca 1000 HaciHUH COPTIB XEHOMEJIECY SMOHCHKOTO CTAHOBHIIA, B CEPEIHHOMY,
38,9 r. Haitbinpima maca 1000 Hacinue BusiBuiiach y copty Hikoumaii 51,2 ry 2023 porii,
HaliMeH1a, y copty Hika — 31,2 r B 2024 pori.

BaxnuBum ¢akTopoMm npu cTpatudikaiii HaClHHS IUIOJAOBHX KYJBTYp, B TOMY
YUCIl 1 XEHOMEJIECy SIMOHCBHKOTO, € cepenoBuule cTpatudikamii. Sk cBig4aTh
pe3yJbTaTh JAOCIIJKEHb, MPOPOCTAHHS HACIHHS XEHOMEJECY SIMOHCHKOIo, YCIX
JOCIIKYBaHUX COPTIB, ICTOTHO 3aJI€3Kajio Bl CyOCTpaTy Ta TEPMiHIB cTpaTU(iKallii.
JloBeneHo, 10 KpaluM CyOCTpaToM Jijisi TPOPOCTAaHHS HACiHHS JOCHIIKYBaHUX
COPTIB XeHOMeJIecy € Tupca. Tak, mpu crpaTtudikaiii HAaCIHHS XEHOMEJIECY SITOHCHKOTO
copty lIuTpHHOBHI TPOTATOM MIICTASCATH IO BIJCOTOK MPOPOCIOTO HACIHHS
ctaHoBuB 77,6%, mo Ha 2,5% BuIle MOPIBHSHO 3 KOHTPOJIEM (IiCOK), Ta ICTOTHO, Ha
5,5% mopiBHSHO 3 MOXOM, icTOTHO, Ha 12,9% mnopiBHsHO 3 TpyHTOM, Ha 17,5%
MOPIBHSHO 3 MEPErHOEM, Ta ICTOTHO, Ha 7,5% y mopiBHSHHI 3 TopdhoM. Y maHOMY
BaplaHTi JOCIIy MOKa3HUK HE MPOPOCIIOro HaciHHs cTaHoBUB 20,8%, 110 ICTOTHO, Ha
2,4% MeHIIe HI) Y KOHTPOJILHOMY BapiaHTi, Ta ICTOTHO, Ha 5,2% MeHIIIe MOPIBHSHO 3
MOXOM, Ta iICTOTHO, Ha 12,4% MeHIlle TOPIBHIHO 3 IPYHTOM, Ha 16,3% TOpPiBHAHO 3
MepEerHOEM, Ta ICTOTHO, Ha 6,8% MOPiBHIHO 3 TOpQoM.

AHanoriyHi pe3yiapTaTu 3a(iKCOBaHO MpH 30LIBIICHHI TEPMiHYy cTpaTHdIKallii.
Haii6inp1 edhekTHBHOIO BUSBWIIACH CTpaTU(DIKallisl HACIHHS XEHOMeEJeCy SIITOHChKOTO
copty LlutpunoBuii y Tupci npotsiroM 80 1110, BiICOTOK MTPOPOCIOTO HACIHHS CTAHOBUB
97,3%, o icroTHO Ounbie, Ha 4,9%, MOPIBHIHO 3 KOHTPOJeM (TICOK), Ta ICTOTHO, Ha
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6,9% Oinbllle MOPIBHSHO 3 MOXOM, JTOCTOBipHO Ounbiie (Ha 19,7%), mopiBHSHO 3
IpyHTOM, Ha 27,2% MOPIBHIHO 3 IEPETHOEM, Ta ICTOTHO, Ha 10,6%, OibIIIe, TOPIBHSIHO
3 Topdom.

Omxe, cTpaTudikailis HaCIHHS JOCIII)KyBaHUX COPTIB XEHOMEIECY SMOHCHKOTO
BH3HAuUanIach, rOJIOBHUM YMHOM, (pakTOpoM «TepMmiH cTpaTudikamii». YacTka 1p0ro
dakTopa 3aJeKHO Bif copTy ctaHoBmia 73-86%. BincoTok mpopociioro HaciHHS
npotsiroM 80 116 OyB IOCTOBIpHO BHIIMN TMOPIBHSHO 3 IHIIMMH TEPMIHAMH, HE
3QJIEKHO Bl cyOcTpary cTtpaTudikarii.

AHani3 MOKa3HUKIB MPOPOCTAHHS HACIHHS XEHOMEJIECY SIMOHCHKOTO y PI3HUX
cyOcTpaTax mMoOKa3aB, IO JOCTOBIPHO MEHIIMK BIACOTOK MPOPOCIOTrO HACIHHSA
BIIMIYEHO Yy CyOCTpaTax IpyHT Ta IEPETHIN He 3aJIeKHO BiJl TEpMiHY cTpaThdiKariii.

JlocnmipKkeHo, 10 TEeMIIEpaTypHHUM PEXUM CEpelIOBUINA ICTOTHO BIUIMBAE Ha
MIPOPOCTAHHS HACIHHS XEHOMEJIECY AMOHChKOro. JlocToBipHE 301IbIIEHHS BIJCOTKY
IPOPOCIIOro HACIHHSA, y BapiaHTi qociiny 3a remneparypu 2-4°C, coctepiranocs npu
ctparudikauii repminom 70 116. HaliBUIIMiA B1ICOTOK MPOPOCIOro HACIHHA Y, JaHOMY
BapiaHTi, 3adikcoBaHo y copty Llutpunosuii — 97,1%, nalinmxuuii — y copty Hikonai,
93,9%. Ilpu mnpoaoBXKEHHI TEpMIHY CcTpaTUdikailii CIOCTEPIra€ThCsl HE3HAUYHE
MIJBUILEHHS IPOPOCTAHHS HACIHHS HapSAY 3 IEPEPOCTAHHSIM BIAPOCTKIB.

AHani3youd faHi 1o cTtpaTtudikaiii HACiHHS XEHOMEJECY SIMOHCHKOTO MpHU
temreparypi 7-9°C, HaJeKUTh 3a3HAYNTH, IIPOPOCTAHHS HACIHHA BiZIMiYEHO BXKE Ha
TPUALATY 100y cTpartudikaiiii, Ha BIAMIHY B1J] BaplaHTy JOCIIIy 3a TeMIepaTypu 2—
4°C. BigcoTok IpOpoCIOro HAciHHS y BapiaHTi mocmimy 3a Temmeparypu 2-4°C
BrpoaoBxk 70 mi6 crparudikaiii craHoBUB (y cepeaHbOMY IO copTax) 96,5%, mio
JIOCTOBIPHO BHILE IIOPiBHAHO 3 AHAJOIIYHUMHU JAaHUMHU 3a Temmeparypu 5-7°C
(73,5%).

VY mpormeci IpOBEACHUX JOCTIHKEHb BHUSIBICHO, IO >KUTTE3MATHICTH HACIHHS
JOCJIIIPKYBaHUX COPTIB XEHOMEJIECY SITTOHCHKOTO, 3a TPUBAJIOro 30epiranHs (10 JBOX
pPOKIB) 0€3 BTpaTH CXOXOCTI Bapiloe€ 3alekHO Bia copTy. CXOXKICTh HACIHHS, IpPH
30epira”Hi Moro, 3a NepIIM piK, B 3aJ€KHOCTI BiJ COPTY, 3MEHIIyeThes Bia 27,1%
(KapaBaeBcbkuit) no 11,2% (Kamd), 3a apyruii pik — MakcumaiabHO Ha 68,9%
(KapaBaeBcbkuit), MiHiMalibHO, Ha 40,7% (Kanid), a micns 4oTUpbOX POKIB 30€piraHHs
CXOICTh HACIHHS YCIX JOCTIIKyBaHUX COpTiB Bapitoe Big 0 10 27,4%.

3a BECHSHOrO BHCIBY CTpaTU(IKOBAHOTO HACIHHS JAOCHII)KYBAHHX COpPTIB
XEHOMeEJIECY SIIOHCHKOTO0, CXO/U 3’ IBIISIIOThCS uepe3 6—8 110 (copt Hikomait). V meprri
25-30 nmi6 Bereramii CISHINB, BiAMIYEHO IHTCHCHUBHHI pICT HAJI3€MHOI YaCTHHH,
3aBBUIIKK 9,3 cMm, a 11 maca ctanoBuia 81,8% macu pocnunau. 3a IPyTUit MICSIb POCTY
1 pO3BUTKY BHCOTA CIsTHIIIB tocsiTiia 12,4 cM 1 3Ha4HO 301IITIIIACS TOBKWHA KOPEHEBO1
CUCTEMHU, sKa jocsaria 18,7 cMm. 3akiHUyeThCsl PICT CISHIIIB HAMPUKIHIN CEPIHSI — Y
BEpECHI, Ji¢ HaJ3eMHA YaCTHHA POCIMHU Oyna 3aBBUIIKK 10 19,8 cMm, a KopeHeBa
cucteMa — 3aBJIOBXKKH 35,8 cMm. PicT Ham3eMHOI YacTUHU OJHOPIYHUX CISHIIIB
XCHOMEJIEeCYy SAMOHCHKOTO TEPEeBaKa€ HaJ POCTOM KOPEHEBOi CHCTEMH Ha TMOYaTKY
BereTalli, MOTIM I1HTEHCHUBHICTh POCTY KOPEHEBOI CHUCTEMHU 30UIBIIYETHCA 1 0
3aBEpIIIEHHS BEreTallli JOBKKWHA 11 MEPEeBUIILY€E TIOBKUHY HaJI3€MHOI YaCTUHH.

BucHoBku. JloBeneHo, 110 HaMOUIBbIIY HACIHHEBY MPOIYKTUBHICTH B YMOBAaXx
IIpaBoGepexnoro Jlicocreny YkpaiHu MarTh Takl copTu sk Bitaminuuii, Hikomnai,
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ITomapanueBuit Ta Hina, menmy coptu Kamid ta I{urpunosuii. s mpopocTaHHs
HAaCIHHS XEHOMEJECY SIMOHCHKOTO yCiX OCHIDKyBAaHUX COPTIB TOTpelye
ctpatudikamii. Halikpammmu cyoctpaTtamul amsi cTpatudikaiii HaCiHHA XEHOMETIECY
AMOHCHKOTO € TUPCA, MOX 1 MCOK, TIEPETHiil Ta IPyHT BUSABHINCH MEHII €()eKTUBHUMHU.
OnTuManbHUM pIBHEM TeMIeEpaTypu [HJsl TMPOPOCTaHHSA HACIHHS XEHOMeEJecy
ATIOHCHKOTO BUsBUIACH Temmeparypa 2—4°C, To/i K MiABUILEHHS TEMIIEPATYPH 10 7—
9°C i BuMIE NPU3BOAUTH 10 IUBHMAKOIO IEPEPOCTAHHS IIPOPOCTKIB, MO 3HAYHO
yTpYAHIOE BHUCIB HaciHHS. HaciHHeBe BHUpOIIYBaHHS XEHOMEJECY SIMOHCHKOro 3a
ctpatudikamii HaciHHA y Tupci 80 mi10, 3HAYHO MEPEBUIIYE PIBEHb PEHTAOEIBHOCTI
MOPIBHSHO 3 TPAJIUIIIIHOIO TEXHOJOTIEO.
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Anomauis.

Haeseoeno pezynomamu euznauenus Kinbkocmi 3epen 3 Koloca 2iopudie Fs,
ompumanux 3a 2iopuousayii’ Triticum aestivum L. % Triticum sphaerococcum Perc. i
Triticum sphaerococcum Perc. x Triticum aestivum L.

Knwuoei cnosa: nuenuys m’axa, nuleHuys wmaposepua

NUMBER OF GRAINS PER EAR OF WHEAT HYBRIDS F:- F;
CREATED BY HYBRIDIZATION OF
TRITICUM AESTIVUM L. x TRITICUM SPHAEROCOCCUM PERC.

Zhanna N. Novak, Oleksandra V. Nenka, Maria A. Novak

Uman National University of Horticulture, Ukraine

E-mail: nzhanna@ukr.net; ORCID ID: 0009—0005-5046—9370,

E-mail: oleksandra.nenka@gmail.com; ORCID ID: 0009-0008—-2259—-0802

Abstract.

The results of determining the number of grains per ear of F'; hybrids obtained by
hybridization of Triticum aestivum L. X Triticum sphaerococcum Perc. and Triticum
sphaerococcum Perc. x Triticum aestivum L. are presented.

Keywords: Soft wheat, Round-Grained wheat

Beryn. [lmenuns mM’sika € OCHOBHOIO XJIIOHOK KYJBTYpOH YKpaiHu, M0
3a0e3neyye 3epHOM MPOJOBOJIbYY, KOPMOBY Ta TEXHIYHI Tajly3l, a TAKOXK € BaXJIUBOIO
YacTKOIO eKcmopTy. JIJis CTBOpPEHHS BHUXIJHOTO MaTepially TMIIEeHUIl [TUPOKO
BUKOPHUCTOBYIOTh 1HTpoayKoBaHi (opmu. lle MoxyTp OyTH exoyioro BijnajieHi
O0loTUmM OAHOTO BUAY, ONM3BKI BUAM, SKI MOXYTh CIyTyBaTh JOHOpPaMHU Oa’KaHHMX
O3HaK.

[Mupoxy (opmMoTBOpYy  PIZHOMAHITHICTb OTPUMYIOTH 33  BiJIJAJICHOI
ribpuauzaiii. BoHa TpyaomicTka, MpOTe€ CTBOPIOE IMIMPUIMI CHEKTP TE€HOTHUIIOBOI
MIHJIMBOCTI. Y pe3ynbTari BigganeHoi riopuausanii y Bigaim renetuku CI'T-HIIHC
CTBOPEHO HHU3KY MEPBUHHUX IHTPOTPECUBHUX JIHIN MIIEHUI, IO BIIPI3HIIOTHCA
CTIAKICTIO 10 (PiTO3aXBOPIOBaHb, BHUCOKMM BMICTOM OiJKa B 3€pHI, a TaKOX
OMyLIEHHSIM JHUCTKa 1 Kosoca. JloHOpaMM KOPUCHUX O3HAK BUCTyHalIM 3pa3ku 7.
dicoccum Schuebl., T. timopheevii Zhuk., Aegilops tauschii Coss, a TakoX COpPTH
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NIIEHUIl M’SIKOi 1 TBEPJOi, TPUTHUKAJIE OKTOIUIOinHOTO Ta uTa (Moruuit 1. 1.,
JIndenko C. @., Kosans T. H., 2000). Cepen HemomiKIB ITUX JiHIN, a TAKOX IHKEped,
Bil SKUX BOHH OJCPXKAIH O3HAKH, € TMI3HBOCTUIIICTh, HU3BKI TOKAa3HUKU
MPOAYKTHUBHOCTI, MOpO30CTiiikocTi Ta sikocTi (Momnwuii [. 1., Kosans T. H., JIudgenko
C. @., 2000; Mounuii I. 1., bmaronaposa O. M., 2004). CxpeuryBaHHsl 3 Cy4aCHUMU
BHCOKOIIPOIYKTUBHUMH, TOCTATHRO MOPO3OCTIMKUMHU COPTAMH 3 BUCOKOIO SKICTIO
3epHa CIIPUSIIO MTOKPAIICHHIO ITUX JIIHIH.

JIJist CTBOpEHHS HOBUX BHUCOKOIPOIYKTUBHHUX MaTepiaiiB MIICHUII M SIKO1 Spoi
Ha Kadeapi TeHEeTUKH, CeIeKIlli pOCIrH 1 610TeXHOJIOTIT YMaHCHKOTO HaIllOHAJTBHOTO
YHIBEPCUTETY CaJIBHUIITBA IPOBOAUTHCA MDKBHUIOBA TiOpuau3allis, 30Kpema,
cxpemyBanHs 1. aestivum L. x T. sphaerococcum Perc.

Marepiaan i Meroam. JlociipKeHHS TPOBOJWIM Ha JOCTIIHMX JUISHKAX
Kadeapu TeHEeTHKH, CEeNeKIlli pociuH Ta 6iotexHosorii ¥Ymancskoro HYC y 2024 p.
AHanmizyBasid pociiHu Ti0puaiB F 3, oTpuMaHi METOAOM BiIajeHol riopuan3anii.

Pe3yabTaTu Ta 00roBopeHHsi. Mu 00paxoByBaiM KUIBKICTh 3€PEH 3 KOJIOCA
riopuais F,, oTpuMaHMX HamMu B Mpolecl MNPOBEACHHS IOCHiIKeHb (Tabm. 1).
Cranpapt, copt nmenuni M'skoi «['epoins» y 2024 p. maB 35,4 3epeH B OAHOMY
KOJIOC1, TOA1 SIK 1HIIIa O0aThKiBChbKa (popMa, 3pa3ok 154/24 napaxoBysas 31,2 3epHUHM.
Takum ynMHOM, PI3HULS MK 000Ma BUXIIHMUMH 3pa3KaMH CTaHOBWUJA 4,2 3€pHHUHH.
IMopunu T.aestivum L. % T. sphaerococcum Perc. manu BianosigHo 24,3 ta 38,5 3epeH
B OJIHOMY KoJioci. ¥ 3pa3ka 338/24 KiJIbKICTh 3€peH Y KOJIOCI TIOCTYIAIach SIK COPTY
I'epoins (wa 11,1 mT.), Tak 1 3pasky 1. sphaerococcum Perc. (Ha 6,9 mit.). Y TOl *%e
yac 1HIUH riopua 3 miei komOiHamii 339/24 nepeBuiyBaB He JUIIE 3pa30K MIIEHUIT
mapo3epHoi (Ha 7,3 3epHUHM), a 1 copT nmeHutl 7.aestivum L. na 3,1 mrT.

Ta6a. 1. KinbkicTs 3epeH y kosioci ridopuaiB F , nimenui sipoi

. KinbKicTh 3epeH y KoJocl, IIT.
[Mopunu F 5 Bun
IT. 4k k%
I'epoins (ctangapr) T.aestivum L. 35,4 - 4,2
154/24 31,2 -4,2 -
338/24 T. sphaerococcum Perc. 24,3 -11,1 -6,9
339/24 38,5 3,1 7,3
340/24 37,8 2.4 6,6
341/24 28,9 -6,5 -2,3
342/24 23,5 -11,9 -1,7
343/24 T. Sphaerocqccum Perc. 32.8 2.6 1.6
x T.aestivum L.
344/24 38,3 2.9 7,1
345/24 35,2 -0,2 4
346/24 36,8 1,4 5,6

Ipumimra: £* — nopieusano 3i cmanoapmom copmom I'epoina (T. aestivum L.);
+** — nopiensano 3i 3pazxom 135/24 (T. sphaerococcum Perc.).
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Cxoxa cuTyalrlisi coctepiraiacs 1 y 3BOpoTHUX riOpuiB 7. sphaerococcum Perc.
x T.aestivum L. Tak, ribpuau 340/24, 344/24 ta 346/24 nepeBunryBamu 0OOHJBi
BUXITHI hopMu BimmoBigHO Ha 2,4; 2,9; 1,4 Ta 6,6; 7,1 Ta 5,6 3epHuH. Bynu Takox Taki
riopuan, K1 NOCTynaauch copTy ['epoiHs Ta mepeBuIyBaiu 3pa3ok 154/24 mmenur
mrapo3epHoi. Takumu Oyiu, Hampukiaz, celekiiiHi Homepu 343/24 ta 345/24.
Busisneno aBa riOpupa: 341/24 ta 342/24, axi moctynamucs sk copTy lepoins
mIeHuIr M'skoi (ga 6,5 1 11,9 mt.), Tak 1 3pa3ky HiieHwui mapo3epHoi (aa 2,3 1 7,7
IIT. ).

BucHoBku. HamMu BuUsIBJIEHO MIMPOKUM Jiana3oH KiIBKOCTI 3€pEeH y KOJIOCI
riopuaiBe  F, mnmenumi spoi, oTpumaHux 3a riOpumusamii 7. aestivum L. 3
T. sphaerococcum Perc. — 23,5-38,5 .
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Anomauis.
IIposeodeno ananiz memnepamypu nosimps 6io scosemus 2021 p. oo eepecusn 2024

p. ma NpoOeMOHCMPOBAHO  GIOXUNIEHHS 6I0 CepeOHbO  0a2amopiuHuUxX  OaHUX
(3a 30 pokie —3 1991 no 2020 pik).

Knwuogi cnosa: cepeoni bacamopiuni 0ami, Micsayp, 0ekaoq.
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AIR TEMPERATURE DYNAMICS IN THE CONTEXT
OF GLOBAL WARMING
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Abstract.

The air temperature from October 2021 to September 2024 was analyzed and
deviations from the long-term average (for 30 years — from 1991 to 2020) were
demonstrated.

Keywords: average long-term data, month, decade.

Beryn. J{isUIbHICTH JIFOJMHU TPUCKOPIOE MpolecH 3MIHM KiiMmaTy. Ha Bcix
KOHTHHEHTAX TUIAaHETH MOYaCTIIIain JIICOBI TOXKEXK1, TPUBaia ClieKa, pyHHIBHI 3JIUBH,
MOCyXH, TABOJKM Ta IHIN eKCTpeMasbHi MOTOAHI SBHINA. IX KiIbKICTH 3pocTae
MPOMOPIIAHO 3 MiJBUIICHHIM TeMIiepatyp. Te, o paHille BBaXKaIoCs «ITaBOJKOM
Yl «IIOCYXOI0» CTOJITTA, yepe3 80 poKiB MOXK€ CTaTH IIOpiuHUM siBuieM. Hara
MJIaHeTa HarpiBaeThCs HAOAraTo MIBUIIIE, HIX MPOTHO3yBad. OMHAK JIIOJICTBO III€
MOKe 3amoOirTd 3MiHI KiiMaTy Ta ajgantyBatucs 10 Hei (MiHICTepCTBO 3aXUCTy
noBkuIs, 2021). Ilpo 1e iaeThes y mocTtomMy 3BiTI MiXKypsaaoBOi Tpynu €KCIepTiB
OOH i3 nutanps 3Miau kiiMary (IPCC) «3mina kmimary 2021: OcHoBa (iznyHOi
HayKu». ABTOopu fomoBiai — 234 excriepTa 3 66 kpain cBity (MiHICTEpCTBO 3aXUCTy
noBkiuist, 2021) BBaXKarOTh — IIe MOXHa Bce BUMPABUTHU. {151 1boro Tpeda iCTOTHO
CKOPOTUTHU BUKUIU B aTMOC(Epy NAPHUKOBUX T'a31B Ta IHIIUX LIKIAJIMBUX PEUOBUH.

Excneptn 3a3HavaroTh, WO IMIJBUILEHHA TEMIIEpaTypd 1 HEBIABOPOTHICTh
KJIIIMAaTUYHUX 3MIH HampsiMy 3ajekarTh B1J PiBHA MalOyTHIX BUKHUAIB NapHUKOBUX
ra3iB. TpeHn, akuil pikCyr0Th HAYKOBII IPOTSITOM OCTAHHIX JECATUIITh — XBUJI TEILJIA.
BoHu ctaroTh 611bI1 PO3MOBCIOI)KEHUMHU Y CBITI, TPUBAIOTh JOBIIE 1 CTAIOTh OLIBII
eKcTpeMabHUMHU. Takoro, HampUKJIa, cTajga XBuis teria BIiTky 2019, 2023-2024
pp. v €Bpomi. TemmnepaTypHi MakCHMyMH OCTaHHIMH pokKamMu O’IOTh PEKOpAHM Ta
CIPUYUHSIOTH 3Ha4YHI HeoOopu Bpoxkaw (baduy, A. O., babuu-Ilo6epexna A. A.,
2014). BBaxkaeThcs, 110 TOJIOBHOIO MPUYUHOIO MiJIBUIIICHHS TEMIIEPAaTypH Ha TUTAHETI
Ha 1,1 °C rpagyca € gisuipHICTD MtoauHu. [IporHO3yeThCs, 1m0 y Hatbmmxkvi 20 pokiB
TeMIiepaTypa JocsirHe abo mepeBumuTh 1,5 rpamyca. 3a octanni 30 pokiB cepemHs
piuHa TeMmriepaTypa B Ykpaini Bxke 3pocia Ha 1°C. Yci ce3onu B YkpaiHi cranu
TEIUTIIIUMU. 3TiAHO 3 JaHUMH MIHOPUPOAU, CEpPEeIHs JIITHS TeMIepaTtypa B YKpaiHi
Bupocia Ha 1,3°C, cepenans 3umoBa —Ha 0,9°C, cepenns BecHsina —Ha 0,9°C, a cepenns
ocinHs — Ha 0,4°C. Sk HaCIIIOK, MOCUJIMIIUCS TTOCYXH, 3MIHUJIACS BOJHICTh PIYOK Ta
03€ep, 3 ABWIKCS HE XapaKTepHi il YKpainu ekcTpeMalbHi norojani ssuia (JIuzyx C.
0., 2017).

3MiHa KJIiMaTy OPU3BOJUTH J10 037114l HEMPOrHO30BaHUX HACIIIJIKIB:

88


mailto:novakandrei7@gmail.com
https://orcid.org/0000-0001-9879-1872

¢ BMIHIOETBCA BCSl KJIIMaTW4yHa CUCTEMa 3eMili, 1[0 MO3HAYa€ThbCs Ha CTaHi
aTMocdepH, OKeaHiB, IbOJOBUX IMOKPUBIB 1 MOBEpXHi 3emiti;

o IOCWJTFOETBCSL  KOJIOOOIr BOAM, TOMY B OJHHX pErioHaX BiJIOyBalOTHCS
IHTEHCHBHI OTay 1 pyHHIBHI MABOJKH, a B IHIIINX — €KCTPEMAJIbHI MIOCYXH;

e Yepe3 MAOM PIBHS MOps TpHOEpexkHI paliOHU YaCTille TMOTEPHATUMYTh Bif
IIaBOJIKIB, €pOo3ii IPYHTY Ta 3aTOIUICHHS; SKIIO PAHIIIE SKCTpeMalbHiI 3MIHH PIBHS
Mops TpamsaTucs oauH pa3 y 100 pokiB, Onmxkde A0 KIHIA CTONITTS, II€
BinOyBaTuMeThes mopoky (Hosak A. B., Hosaxk 1O.B., 2022)

VYpsaa Ykpainu onnuM 3 nepimux patudikysas [lapussky yroay. s peanizarii
miei amMOiTHOI MeTH YKpaiHa Mae BIJIMOBUTHCA BiJ BUIOOYTKY Ta BUKOPHUCTAHHS
BUKOITHOTO TIajiMBa, IIJIBUIIUTH €HEProePeKkTUBHICTh Ta IMOOYyAyBaTH HOBI
MTOTY>KHOCTI, SIK1 BUPOOJISIOTH EHEprito 3 BiqHOBIOBaHUX JKepen (JIuzyn C. O., 2017).

Metoauka aociaimxkenHss. CIOCTEpPEKEHHS 3MIH yMOB TOTOAU YIPOJOBXK
xoBTH 2021 — BepecHs 2024 (CUIBCBKOTOCIOAAPCHKOTO POKY), IPOBENEHI
CIIBpOOITHUKAMH METEOCTaHIlli ¥ MaHb 32 METOJUYHOIO ITPOrpaMoro. 3a MaTepiajiaMu
OTPUMAHHUX JAHHUX NPEJICTABICHUN iX aHajl3 MOPIBHAHO 10 TUNOBHX (cepenHe 3a 30
pokiB — 3 1991 no 2020 pik) 1151 perioHy.

Pe3yabTaTu T2 00roBopeHHs. 3a pesysbraramu puc.l, Bnpogosx 2021-2022
CLIBCHKOTOCTIOAAPCHKOT0 POKY JIMIIE Y O€pe3Hi Ta JUIHI TeMIepaTrypa NoBiTps Oyia
B Mexkax 0,5 °C BigHOCHO HOpMH. Y k0BTH1 2021 p., KBITHI, TpaBHi Ta BepecHi 2022
p. TOKa3HUKU OyJM HIKYMMH BiJ cepeaHbobaratopiunux manux Ha 0,9-1,4 °C.
[IpoTsiroM miecTH MICSIIB BIAMIYAIOCH TIEPEBUIIICHHS HOPMHU: y JIMCTOMAI, TPYIHI,
CI4YH1, Y€pBHI Ta ceprmHi — BianoBiaHo Ha 1,9; 0,8; 2,1; yepBHI Ta ceprH1 — BIATOBITHO
Ha 1,9; 0,8; 2,1; 1,5 ta 1,6 °C. Ilpote mrotuii 6y Ha 4,1 °C Termimmii BiJg HOPMHU.
Cepenne 3a piK MepEeBUIIIEHHS CEPEIHBO OAraTOpiyHOTO NMoKazHuka cranoBuio 0,4 °C.

[IpoTe B’ke HACTYIMHOTO POKY CHOCTEPITAIOCH OUTBII IHTCHCUBHE TEPEBUIIICHHS
TeMIiepaTypu noBiTps HopMU. Tak, nuiie kBiTeHb OyB npoxonoanimuM (Ha 0,9 °C).
TpaBeHb Ta nHNeHb OyJM MaKCUMaJIbHO HAOIMKEHHMH J10 CEpeIHbOOAraTopiuHuX
TaHUX.

2021-2022 c.-r.p.
-_— =—2022-2023 c.-T. p.
—-——==2023-2024 c.-T. p.

Puc. 1. ]Ilunamika BiIXWJICHb TEMIIEPATYPH MOBITPS BiJl CEPEAHBO OAraTOpIvHUX
3HAYCHb
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[IpoTe pemra micaiiB Oynu TermimumMu. Y aucronai 2022 p. ta yepsHi 2023 p.
MEPEeBUILIEHHS TeMIiepaTypu noBiTpsa ctanoBuio 0,6—0,9 °C; y >xoBTHI 1 rpyaHi 2022
p. — 1,4-1,7 °C. Haii0inb111e IepeBUIIICHHS HOpMU BiaMideHO y ciuHi (3,6 °C), moTtomy
(2,1 °C), 6epe3Hi (2,6 °C), cepmHi (2,8 °C) ta BepecHi (3,9 °C). Y cepenaromy, 2022—
2023 cimbcbkorocnogapchkuii pik 6yB Ha 1,6 °C Temtimmm Bij cepeaHp00araTopiaHol
HOPMH.

Y 2023-2024 p. xoAeH MicAllb HE OyB MPOXOJOTHIIIMM BiJl HOPMH, JIUIIE
TeMmrepaTypa TpaBHS Maibke He BIIpi3HsiIack Big Hei. Beil iHIN  Micsi
XapaKTepU3yBaIKNCh IMIJIBUIIEHUMHU Temriepatypamu TnoBiTps. o 2°C  3pocnu
noka3Huku jgucronana 2023 p., ciuns 1 6epesns 2024; Bix 2,2 no 3,0 — y rpyani 2023
p.,depBHi Ta ceprHi 2024p.; 3,3-3,4 — y xoBTHI 2-23 p., kBiTHI Ta junHi 2024 p.
TemnepaTypHi Merapekopu CIOCTEPIralucCh y JIIOTOMY Ta BEPECHI — MEPEBUIICHHS
cepeaHbL00araTopIyHrX JaHUX CTaHOBWJIA BiAmoBigHO 6,5 Ta 5,2 °C.

BucnoBku. IIpoTsroMm OCTaHHIX TPhOX CUIBCHKOTOCHOJAPCHKUX  POKIB
CIIOCTEPITra€eThCs IHTEHCUPIKallisl 3pOCTaHHs Temneparypu noBiTps. [Iporarom 2021—
2022 p. Bono cranosmiio 0,6 °C; y 2022-2023-1,6 °C; y 2023-2024-3,0 °C.
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BAPIAIIISI BUCOTH POCJIMH JITHIX MIIEHUII TBEPJOI IPOI
CEJIEKIII YMAHCBKOI'O HAIIIOHAJIBHOI'O YHIBEPCUTETY
CAJIIBHULITBA

’Kanna M. Hogak, Irop B. Cunrook, Ilerpo O. Bopo0iios
YMaHCHKUH HaIllOHAIBHUM YHIBEPCUTET CaJAIBHUIITBA, YKpaiHa
*E-mail: nzhanna@kr.net; ORCID ID: 0009—-0005-5046-9370
E-mail: sivagro@ukr.net; ORCID ID: 0009—0001-8380—1879

Anomauis.

Y cmammi nasedeno pezyromamu sumiprosanv ucomu pocaur 12 niniv Fi—Fs
nuieHuyi meepooi Apoi. Buznaueno eapiroeanms NOKA3HUKIE 3a poKamu ma 3d
2eHomunamu. Bcmanoenenns 3azanvhoi nonynsayiinoi oucnepcii irocmpye piseHs il
BU3HAYEHHS 30 2EHOMUNOM MA CepPeO08ULYEM.

Knwuoei cnoea: xoegiyicnm eapiayis, Oucnepcisi 2eHOMunosda, eKoa02iyHa,
oucnepcis 3a2anbHa NONYIAYIUHA

PLANT HEIGHT‘S VARIATION OF DURUM SPRING WHEAT LINES
BRED AT UMAN NATIONAL UNIVERSITY OF HORTICULTURE

Zhanna N. Novak, Thor V. Synook, Petro O. Vorobiov

Uman National University of Horticulture, Ukraine

E-mail: nzhanna@ukr.net; ORCID ID: 0009—0005-5046-9370
E-mail: sivagro@ukr.net; ORCID ID:0009-0001-8380—1879

Abstract.

The article presents the results of measurements of plant height of 12 lines F 4 sof
durum spring wheat. The variation of indicators by years and by genotypes was
determined. Establishment of the total population variance lustrates the level of its
determination by genotype and environment.

Keywords: coefficient of variation, genotypic variance, environmental variance,
total population variance

Beryn. [Tmenunsa tBepaa (7Triticum Durum Desf.), mopiuno 3aiiMmae B Ykpaifi
o1 mociBy 61m3pko 200 Trc. Ta. Big nmeHuIl M’ aKoi BOHA BIJIPI3HAETHCS KPaIor
KICTIO 3€pHa, 30KpeMa, BUIIIMM BMICTOM O1J1Ka, KIICHKOBUHH Ta KAPOTUHOIIB y 3€pHI,
1 MEHIITMM — Kpoxmautro. JIo ckiagy 3epHa MIIeHUIll TBEPAO0i BXOAATh KCAaHTOD1IH, SKi
XapaKTepU3yIThCsl TMPOBITAMIHHOIO AaKTUBHICTIO Ta TOMEPEKAIOTh paK IIKIPH
(Vitale M., Masulli M., Rivellese A. A., Bonora E., Babini A. C., Sartore G., Corsi L.,
Buzzetti R., Citro G., Baldassarre M. P. A., Bossi A. C., Giordano C., Auciello S.,
Dall'Aglio E., Iannarelli R., Tonutti L., Sacco M., Di Cianni G., Clemente G.,
Gregori G., Grioni S., Krogh V., Riccardi G., Vaccaro O., 2020). Cenexkiiiiini po00oTH
31 CTBOPEHHsI COPTIB IIIEHMIII TBEPJOI APOi MPOBOIAATHCS 3 biIOIEpKIBCBKOMY
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HallloHaJIbHOMY arpapHoMy yHiBepcuteTi (Jlosinceka T. I1., ®enopyk O. B., 2017),
Iactutyti pocimuaunTBa imeni FOp'ea (HemmmoB O. A., Xomenko C. O.,
®enopenko 1. B., ®enopenko M. B., 2016; Comnoneuna O. B., Pa6buyn B. K.,
MysadapoBa B. A., Beuepcbka JI. A, borycmaBcekuii P. JI., 2022), CenexiiifHo-
TCHETUYHOTO 1HCTUTYTI — HAI[IOHAIBHOMY IIEHTP1 HACIHHE3HABCTBA Ta COPTOBUBYCHHSI
(ITamamapuyx A. 1., 2016). Takox cenekiiiftHa poO0Ta 3 I1€10 KYJIBTYPOIO TPOBOIUTHCS
B iHmmx kpainax: Kanmanmi (Berraies S., Ruan Y., Knox R., DePauw R., Bokore F.,
Cuthbert R., Blackwell B., Henriquez M. A., 2014), bpasunii (Meier C., Meira D.,
Marchioro V. S. Olivoto T., Klein L. A., Souza V. Q. de., 2019), Ammkupi (Hannachi A.,
Fellahi Z. A., 2023).

Ha kadeapu reHeTuku, cenexuii poCIMH Ta OIOTEXHOJIOTT YMaHCHKOIO
HaIllIOHAJIBHOTO YHIBEPCUTETY CaJlIBHUIITBA MPOBOJIUTHCA CeJEKI[iiiHa poloTa 3
NIIEHULIEIO TBEPAOIO SAPOIO.

Marepiasm i wmeroam. JliHII CTBOpEHO METOAOM BHYTPIIIHbOBHUIOBOI
riopuauzamnii. [IpoananizoBaHo nBaHaAUATH Kpauux JiHIM F4—F¢ Ta mopiBHSAHO iX 3
coproMm Crnanumna (cranaapt) npotsarom 2022—-2024 pokis.

Pe3yabTatu Ta 00roBopeHHsi. Bucora pocivH copTy MIIEHHI TBEPIOI SPOi
CnanuHa cCTaHOBHWIIA B cepeIHbOoMY 3a TpH poku 107 cm, konuBarounch Big 100 cMm y
2022 p. o 117 cmy 2023 p. (Tabn. 1).

Taéauysa 1. Bapiailis BUCOTH POCIIMH JIIHIN MIIEHUIN TBEPIO1 SPOi

o Bucora pociun, cMm
Jinis S°E V, %
2022 p. 2023 p. 2024 p. | Cepenne
Cnaamuaa St 100 117 104 107 52,7 6,78
148/24 117 107 114 113 17,6 3,72
149/24 99 105 115 106 43,6 6,21
150/24 103 87 107 99 74,7 8,73
151/24 111 106 108 108 4,2 1,90
152/24 124 127 102 118 124,2 9,47
153/24 124 131 117 125 37,6 4,96
165/24 114 105 115 111 20,2 4,04
166/24 116 77 113 102 314,0 17,37
329/24 103 95 103 100 14,2 3,76
330/24 105 91 90 95 46,9 7,18
331/24 100 89 99 96 24,7 5,17
332/24 106 94 80 93 112,9 11,38
Cepeone 109 102 105 106 68 —
2 G 73,0 230,9 106,1 137
V, % 7,8 14,8 9,8 10,8

92




VY nocnimpKyBaHUX JTiHIN TaHWA TOKa3HUK KOJIUBaBcs Bia 93 oM y miHii 332/24 no
118 cm y minii 152/24. 3 Bucototo pocnud 93-102 cm Oymu ninii 150/24, 166/24,
329/24, 330/24, 331/24 Tta 332/24. Jlinii 148/24, 149/24, 151/24,5 152/24 ta 165/24
xapaktepuzyBaiaucs Bucotoro 106—118 cm. Jlinia 153/24 y cepenHbOMy 3a pPOKH
TOCIIIKEHB TIPOSIBIIIA ce0e STK BUCOKOPOCIIA 3 CEPEIHBOI0 BUCOTOIO 125 cMm.

[Toxaznuku 2022 p. y IOCHIHKYBaHUX JIIHIA KOJUBAIUCH Bix 99 mo 124 cm. VY
2023 p. BUCOTa aHATI30BAaHOTO CEJEKIIMHOTO MaTepiany ctaHoBmia 87-131 cm, a 'y
2024 p. — 80117 cm.

Bapiartis Bucot pociivH 3a pokamu Oyjia HE3HAUYHOK Y TIEPEBaXKHOI OLIBIIOCTI
niniid. CepenHboro BoHa Oyiia nuie y jiHii 332/24 ta 166/24. Bapiaiiis 3a reHOTUITAMH
Oyna HezHauHoto y 2022 Ta 2024 pp. 1 cepenuboro y 2023 p.

Jucnepcia resotunosa (S* G) craHoBwia y poku mociimxens 73,0; 230,9 i
106,1 cm?>. TakuMm YHMHOM, CepemHs TeHOTHMIIOBA aUcHepcis ckmamana 137 cm?,
Jucnepcis exonoriuna (S’E) komusanace Bix 4,2 cM? y minii 151/24 mo 314,0 cm? y
minii  166/24. CepenHs eKonoriuHa mucnepcis craHosuna 68 cm’. 3aranbHa
nomnyJisitiiHa qucnepcis ckiagana 205%

OTxe, Ha TMpOSIB BHCOTM POCIUH Yy OUIbIIIA Mipl BIUIMBAaE TE€HOTHUII
(S* G =137 cM?), Hik pakTOpu HABKOIMIHLOTO cepenosuma (S’E = 68 cm?).

BucnoBku. CTBOpEeHO KOJIGKI[IIO JIHINA TIIeHUIl TBepaoi spoi. IIpoBemeno
paHKyBaHHSI CEJEKLIMHOro maTepiany 3a BucoToro pociuH. JlinHii 150/24, 166/24,
329/24,330/24, 331/24 ta 332/24 € nuzskopocnumu, 148/24, 149/24, 151/24,5 152/24
Ta 165/24 — cepenubopociaumu, a 153/24 — Bucokopocioro. BucoTa pocnun nieHuIr
TBEPJI0i sIpOi 00YMOBIIOETHCS B3aEMO/IIEI0 T€HOTHUII-CEPEIOBHUILIE.
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AOBKUHA BEPXHBOT'O MIZKBY3JI51 JIIHIA NIIEHUIII TBEPJIOI APOI
CEJIEKIII YMAHCBKOI'O HAIIOHAJIBHOI'O YHIBEPCUTETY
CAAIBHUIITBA

Kanna M. Hogak, Irop B. Cunbook, Onekcannpa B. Henbka

YMaHChKMIT HAIllIOHATLHUM YHIBEPCUTET CaJIBHUIITBA, YKpaiHa

E-mail: nzhanna@kr.net; ORCID ID: 0009—0005-5046-9370

E-mail: sivagro@ukr.net; ORCID ID: 0009—0001-8380—-1879

E-mail: oleksandra.nenka@gmail.com; ORCID ID: 0009-0008-2259-0802

Anomauis.

Haeseoeno pezyrvmamu sumiprosans 0082icuUHU 8ePXHbO20 Midic8y3/a NiHil F—Fg
nueHuyi meepooi apoi ma nopisuano 3 copmom Cnaowuna. Buznaueno xoeghiyienmu
sapiayii ma oucnepciio NOKA3HUKIG 3a pOKAMU MA 3a 2eHOMUNAMU.

Knwuogi cnosa: xoeghiyicum eapiayii, oucnepcis

LENGTH OF THE UPPER INTERNODE OF DURUM SPRING WHEAT
LINES BRED AT UMAN NATIONAL UNIVERSITY OF HORTICULTURE

Zhanna N. Novak, Thor V. Synook, Oleksandra V. Nenka

Uman National University of Horticulture, Ukraine

E-mail: nzhanna@ukr.net; ORCID ID: 0009—0005-5046-9370

E-mail: sivagro@ukr.net; ORCID ID: 0009-0001-8380—1879

E-mail: oleksandra.nenka@gmail.com; ORCID ID: 0009-0008—-2259—0802

Abstract.

The results of measurements of the length of the upper internode of lines F4 — F6
of durum spring wheat and in comparison with the variety Spadshchyna are presented.
The coefficients of variation and dispersion of indicators by years and by genotypes
were determined.

Keywords: coefficient of variation, dispersion
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Beryn. [Tmenunis — ogHa 3 TOJIOBHUX 3€PHOBUX MPOAOBOJIBYMX KYJIBTYpP CBITY
(Shewry P.R., Hey S.J., 2015). JocmixeHHs HpOBiI[HI/IX HAyKOBHUX CEJIeKIIIHHUX
YCTaHOB CBITYaTh, [0 BAXJIMBUM (PAKTOPOM 3pOCTaHHS 1 cTadIi3aii yp0>KaI/IHOCT1 C.-
I. KyIbTyp € CTBOPEHH: 1 BIPOBA/UKCHHS Yy BUPOOHUIITBO COpTlB 3 BHUCOKHM
MOTEHIL1aJIOM YPOKalHOCTI 1 aJanTali€lo 10 HECIPUATINBUX yMOB JoBK1LIA (boituyk
[.B., 2020; bypnentok-Tapacesud JI.A., Jloziacekuit M.B., [ly6osa O.A., 2015).

3epHO MIIEHUITl TBEPAOi BUKOPUCTOBYETHCS JJII BUTOTOBJICHHS CUPOBHHH IS
Kpy1 (Oyaryp, Kyc-Kyc, MaHHa), MPOAYKTIB IUTSIYOT0 XapdyBaHHs, ITaCTH, & OOPOIITHO
BUKOPHUCTOBYIOTH SIK TOJIMIITYBa4 IpH XJ1i0oreueHHi. X110 3 3epHa MIIeHUIl TBEPAOi
JKOBTYBATOI'O 3a6apBJIeHH51 Ma€e 30JI0THCTY CKOPHHKY, NPHEMHMIA cnenupIyHuR
apoMar 1 cMak, MKy ¥ OJHOPiIHY IHHapI/ICTlCTL TPUBAIIMN TIEPIOA 36ep1raHH;[ 3a
BUKOPHUCTaHHA OOpOIHA 3 TBEpAOi MIIEHUINl K J00aBKM 10 OOpoIIHAa M SKOi
3pOCTalOTh MOKA3HHMKHU SIKOCTI, 30Kpema, Koiip 1 mepiog uepctBiHHA xJiba (Dello
Russo M., Spagnuolo C., Moccia S., Angelino D., Pellegrini N., Martini D., 2021).

Marepiaam i wmeroam. JliHIi CTBOpEHO METOJAOM BHYTPIIIHbOBUIOBOI
riopuauzamii. Ha kadenpi reHeTHky, cenekiiii pocauH Ta 010TeXHOJOT1i Y MaHCHKOTO
HaIllOHAJIBHOTO YHIBEPCHUTETY CaJIBHUIITBA CTBOPIOETHCS 1 aHATI3YETbCS BUXIJIHUMA
Marepiai NueHui TBepaoi sapoi. [IpoananizoBano ABaHaIUATh Kpamux JdiHii F4—Fe Ta
MOPIBHSIHO iX 3 coproM CnaamnuHa (ctanaapt) npotarom 2022—2024 pokis.

Pe3yabTaTu Ta 00roBOpeHHH.

JloB)kMHA BEPXHBOI'O MDKBY3JISI COPTY MIeHMI TBepnoi sipoi CrnaammHa
CTaHOBWJIA B CEPEIHBOMY 3a TpU poku 52,8 cm (Tadum. 1).

Taoauys 1. JloBXxrHa BEpXHbOTO MIXKBY3JIs JIIHIN MIIEHUIT TBEPJO1 POl

Tisis JloBXMHa BEPXHBOTO MIXKBY3JISI,CM @ V%
2022 p. | 2023 p. 2024 p. | Cepenne
St 52,7 55,7 50,0 52,8 5,4 4,41
148/24 62,5 59,7 63,3 61,8 2,4 2,50
149/24 54,1 43,8 65,6 54,5 79,3 16,34
150/24 55,2 36,4 68,8 53,5 176,5 24,85
151/24 52,4 38,5 61,4 50,8 88,7 18,56
152/24 57,9 35,5 55,1 49,5 99,3 20,13
153/24 57,4 40,1 59,9 52,5 77,5 16,78
165/24 56,8 34,9 59,5 50,4 121,3 21,86
166/24 55,5 50,3 52,6 52,8 4,5 4,03
329/24 46,6 51,6 51,7 50,0 5,7 4,77
330/24 46,2 50,0 47,0 47,7 2,7 3,43
331/24 45,8 43,8 55,0 48,2 23,8 10,12
332/24 473 46,8 50,6 48,2 2,8 3,50
Cepenne 53,1 45,2 57,0 51,7 53,1 4.41
NEE 27,7 63,8 443 453
V, % 9,91 17,69 11,69 13,1
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Jlinii 152/24, 330/24, 331/24 1 332/24 XapakTepu3yBaIUCh OKa3HUKOM B MEXax
47,7-49,5 cm. BinblricTh ceneKIitHoro MaTepiaay Majiu Moka3Huk Ha piBHi 50,0-54,5
cM, JiHisg 148/24 mepeBunryBasia yci CENEKIiiiHI 3pa3Ku Ta CTaHIAPT 3 JOBKUHOIO
BEPXHBOTO MIKBY34 61,8 cM.

BcranoBiieHo He3HawHY Bapiallito JOBXKHHH BEPXHBOTO MDKBY3IIS 32 POKaMU
nociimkens y copty CrmammHa ta minid 148/24, 166/24, 329/24, 330/24 1 332/24
(V=2,50-4,77), mo CcBiguATh TPO CTAOUIbHICTh JAHOTO TIOKa3HHWKA Yy IIHOTO
matepiany. CepeaHsi Bapiallis BiIMiUY€Ha y CeJIEKIIHHUX 3paskiB 149/24, 151/24,
153/241331/24 (V = 10,12—-18,56), cunbHa — y miniil 150/24, 152/24 1 165/24.

3a reHOTUIIOM JIOBXKMHA BEPXHBOTO MIXKBY3JIsl BapitoBaja He3HayHo y 2022 p. Ta
cepeannro y 2023 1 2024 pp.

Cepenns renorunosa (S° G = 45,3 cm?) Ta cepens exonoriuna aucnepcis (S°E =
53,1 cM?) MarOTh GIM3bKI 3HAYEHHS, 10 CBIAYMTH PO MaiiKe OJHAKOBMH iX IUIUB Ha
JOBXHHY BEpXHBOIO MIKBY3JIS y L1 BUOIpLIL.

BucnoBku. JloBrnHa BEpXHHOTO MIKBY3JISI aHATI30BaHUX JIIHIA Y CepeIHBOMY
3a Tpu poku craHoBwia 47,7-61,8 cm. 3a pokamu Ta 3a T€HOTUIIAMU TOKA3HUKU
BapIIOBAIM NIEPEBAKHO HE3HAUHO 1 cepe/lHbO. BiaMiueHO Maiike OJIHAKOBUN BILIUB
TCHOTHITY Ta CEPEIOBHUIIA HA BUPAKCHHS O3HAKH.
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CEJIEKLISI CMOPOJWHU (RIBES NIGRUM L.):
MMPOBJIEMH i NEPCIIEKTUBU
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Anomauis.

Vuacnioox awmanizy oocmynnux nyoaikayiti wooo cucmemu pody Ribes L.,
oomecmuKkayii Ut cenekyii CMOPOOUHU MA [HUUX EKOHOMIUHO-BANCIUBUX SCIOHUX
KVIbMYp Yyb020 POy, a MAKOHC 3HAYEHHS eHeMUYHUX 00CNiOdHCeHb R. nigrum i tioco
HAUOIUMNCUUX POOUUIE 3D0ONIEHO BUCHOBOK, U0 8 HAUOIUNCUIN NepCneKmuei celeKyitiHi
npozpamu  NOKPAWEHHs COpmie CMOPOOUHU 0OA3Y8AMUMYMbCA HA NOEOHAHHI
MpaAoUyitiHux cnocoodis GHympi- U MIdC8UO080I 2ibpuouzayii 3 ao0anmo8aHuMu
CMOCOBHO KYJIbMYPU HOBIMHIMU 2eHEeMUYHUMU, OIOXIMIYHUMU ma QIi310102iYHUMU
Memooamu, wo chpusmume IHMeHCUupixayii cmeopenHs copmie CMOPOOUHU i3
3A0aHUMU BTIACIUBOCTIAMU.

Knwuosi cnosa: am@iounnoio, s2ioHi Kyaemypu, O000OMAWHEHHs, aIpyc,
Grossulariaceae DC., misceuoosa ciopuousayis, 'Josta', nopiuxu.

BLACK CURRANT (RIBES NIGRUM L.) BREEDING: PROBLEMS AND
PROSPECTS

Olga A. Opalko, Anatoly 1. Opalko

National dendrological park "Sofiyivka" of NAS of Ukraine, Uman
E-mail: opalko o@ukr.net; ORCID ID: 0000—0003—-3081-0648
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Abstract.

As a result of the analysis of available publications on the system of the genus
Ribes L., domestication and breeding of black currant and other economically
important berry crops of this genus, as well as the importance of genetic studies of
R. nigrum and its closest relatives, it was concluded that in the near future, breeding
programs for improving black currant cultivars will be based on a combination of
traditional methods of intra- and interspecific hybridization with the latest genetic,
biochemical and physiological methods adapted to the culture, which will help to
intensify the creation of black currant cultivars with the desired properties.

Keywords:  amphidiploid, berry crops, domestication, gooseberries,
Grossulariaceae DC., interspecific hybridization, ‘Josta’, red currants.

Beryn. Cmoponuna (Ribes nigrum L.), srogu W poCIMHU SIKOT BHACIH1OK
BIKOBOT'O JIIHTBOIIMJLY KaJbKYIOUH 3 POCIHCHKOI JOTernep 3AeOLIbIIOro Ha3HUBaIOTh
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"YOPHOIO CMOPOJUHOIO" HE JIUIIIE TEPECIUHI CTI0KHUBAYl, a i JesKi HAyKOBII1, HATIEKUTh
no gocuth mnodimMopdHoro poxy Ilopiukm (Ribes L.), pomunu ArpycoBux
(Grossulariaceae DC.). Y cknanai pony Ribes Bunuisitoth miapoau Ribes ta Grossularia
(Mill.) Pers. (Sinott, 1985), y K0o)XHOMY 3 SIKMX PO3PI3HAIOTH MO JEKUIbKAa CEKIIIH.
Hes3Bakaroun Ha IepioguyHi IMOBIIOMIICHHS IOJI0 YEPTroOBOi peBi3ii CHCTEMH POy
Ribes cTOCOBHO KUJIBKOCTI Ta BIOPSIKYBaHHSI CKJIaay HMoro miapoaiB 1 cekiii (Barney
& Hummer, 2005; LeiSova-Svobodova & Kissling, 2021; Sinott, 1985; Zhang et al.,
2023), BHYTpIIIHKO-POIOBA KiIacH(DIKaIlis BOT0 POAY Ta HOro CTaTyC 3aJIMIIAIOTHCS
JTMCKYCIMHUMHU HaBITh Y Cy4acHY €MOoXy MOJICKYJISIPHOT (h1JTIOTC€HETHUKH.

Huni cucremarvku HapaxoByioTh 193 BusHani Buau poay Ribes. Bapto
3a3HAUMTH, IO y PI3HUX BHUAAHHAX OKpPIM IIi€l BadiJHOT POJOBOI Ha3BH MOXKHA
HaTpanuTH Ha 16 IHIIMX HAYKOBUX Ha3B poay Ribes, KOTpl HHHI BBa)KalOThCs
cunoHimMamu (Ribes.., 2025). Yci Bunu Ribes MalOTh OJJHAKOBY KUIBKICTH XpOMOCOM
x=8, a 2n=16, 3a BUHATKOM HEBEJIMKOI KUIBKOCTI IITYYHO OTPUMAHHUX MI>KBUJOBHX
riopuais (Cavanna et al., 2009). 3-nmomix Takux riOpuiB HaWOLIII B1IOMI TOPIYKH
Kansepsenna (R. xculverwelli MacFarlane, syn. R. xschneideri Maurer ex Koehne)
OTpUMaHl BiA cXpeuryBaHHs R. nigrum X R. uva-crispa Ta TIOpPIYKH arpyco-
cMmopoauHoBl  (R. xnidigrolaria Rud.Bauer & A.Bauer) Bim cXpellyBaHHs
R. divaricatum x R. nigrum % R. uva-crispa (Mezhenskyj et al., 2014).

ArpycocMopouHa (HUHI 1€ OJMH 3 NPEJICTABHUKIB poAy Ribes) KyIbTUBYETHCS
B YKpaiHi mija Ha3Boro "HomTa". L1 Ha3Ba mommpuiiacs BiJ Ha3BU MEPUIOTO 3 COPTIB
IIbOT0 TPHOXBUAOBOTO amdbimumioina — ‘Josta’. Cnoo "Homra" HIMEIBKOTO
MOXO/KEHHSI, B SIKOMY MOEIHYIOTHCS JIB1 MEPIL JTITEPU HA3BU CMOPOJAMHH HIMEIBKOIO
MoBoI0 (JOhannisbeere) Ta Tpu nepiui gitepu Ha3Bu arpycy (STAchelbeere), 3 sikux 1
YTBOPEHO Ha3By Josta (ﬁomTa). Bonogumup MexeHChbKUM 3 KOJIETaMu CBOI'O 4acy
MPOMOHYBAJIM AJII arpyCOCMOPOJIMHUA HOTOPOAOBY Ha3By Pubenspis (XRibelaria
Mezhenskyj), opgHak mMi3HINIE BOHM 3a3HAYWIM, ULI0 MOTOKYIOUUCH 13
TaKCOHOMIYHUMHU HOBAIlISIMHU, 332 SKUMHU BHJM arpycy pO3TalllOBaHI y CKJIAAl POy
Ribes, Bignama moTrpeba yTBOPIOBATH HOBI TAaKCOHOMIYHI KOMOIHYBaHHS JUIsI
HaliMeHyBaHHs Takux TiOpuaiB (Mezhensky; et al., 2014). Tomy y HaykoBuX
myOJiKaIlisasX MaeMO BUKOPUCTOBYBAaTH I arpyCOCMOPOIMHU/MOIITA  HAa3BY
Ribes xnidigrolaria Rud.Bauer & A.Bauer. Y comMaTH4HHUX KJIITUHAX POCIHH IHOTO
IITY4YHO-CTBOPEHOT0 aMQIIUIUIOITHOTO BUY HApaxoBYEThbCs 2n=32 XpOMOCOMHU
(Bauer & Weber, 1989).

VYHachigoK CTBOPEHHS arpyCOCMOPOJWHM MOMOBHUIOCS PI3HOMAHITTS ST1THUX
KyJbTyp. PociiiHu arpycocMOpOAMHM CaMOIUTIAHI, a Y ii TUIOJIB, 1110 CHOKUBAIOTHCS
AK Yy CBDKOMY BHUIJISII, TaK 1 BHUKOPUCTOBYIOTbCA Ul MEpepoOKH, BiICYTHIM
XapakTepHuii 1151 cMmopoanau 3anax (Mezhenskyj et al., 2014). B Ykpaini HimMenpkuii
copt ‘Josta’ 3anuiaeTbcsd HaMOUIBbII TMOIMMpPEeHUM joTtenep. OKpiM HBOTO TaKOXK
BUPOIIYIOTh HIBEAChKUN copT ‘Kroma’ Ta Jeski 1HIII COPTH 1HO3EMHOI CeNeKIli
(Mezhenskyj et al., 2014). 3Baxkatoun Ha BMICT y AT0/1ax WOINTH IIHHUX (hEHOJIBHUX
CTIOJNYK, IEPCTIEKTUBY BUKOPUCTAHHSI ITI€1 SIT1THOT KyIbTYPH y 3[I0POBOMY XapuyBaHH1
HUHI OIIHIOIThCA JocuTh ontuMicThaHO (Lykholat et al., 2023).

[Ipy 1bOMYy 3-IOMDK KyJIbTUBOBAaHUX BHIB Ribes HaNOUIbII E€KOHOMIYHO-
BOXJIMBUMH B CBITI 3QJIMIIAIOTHCS CMOpOJaUHA (R. nigrum), IOPIYKKA YE€PBOHI ¥ 0111
(R. rubrum L.) ta arpyc (R. uva-crispa L.). Y 2021 porii 3arajibHa 1iomia Iiji IAMH
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AT1IAHUMHU KyJIbTypaMu focsiraia 148 275 ra, 3 BUpOOHUIITBOM ILIO/1iB OJIU3BKO OJJHOTO
MisiioHa TOHH (Sun et al., 2023). B Vkpaini miomia mig HacapKeHHIMH CMOPOINHA
TUIOJIOHOCHOTO BIKY CTaHOBUTH 4,8 TUC. Ta, TOOTO Mailke YBEpPTh BiJ| 3arajibHOI L1011
7 ST1IHUKaMH B JIep)kKaBi, ToMl sK Iijg arpycoMm Osmsbko 0,5 Tuc. ra. Ilopiune
BUPOOHUIITBO CMOPOAMHHU B YKpaiHl OLIHIOETbCA Mpubau3Ho B 27,1 Tuc. TOHH, a
arpycy — B 7,8 tuc. ToHH. Jlo Jlep>KaBHOrO peecTpy COPTIB POCIWH, IPUAATHUX JJIs
nomupeHHs B Ykpaini Ha 2021 pik (State register..., 2021), 3aHeceHi 26 BITYUU3HIHUX
copTiB cMOpoauHu. OCHOBHUMH CEJICKIIIHHUMHU YCTAaHOBAMH, B SIKUX BUKOHYIOTHCS
YCHIIIHI JTOCTIKEHHS 3 CEJIeKIli CMOPOJMHMA B YKpaiHi € [HCTUTYT caJiBHMIITBA, 3
rioro JIpBiBCbKUM BiaaiioM Ta JocmiaHoro ctanmiero momotorii im. JI. I1. Cumupenka
(MmniiB), a Takoxx HarionansHuil yHiBepcUTET 010pecypciB 1 MPUPOAOKOPUCTYBAHHS
VYkpainu. CenekiiitHi mporpaMyd B HUX CIPSMOBaHI Ha IMJABUIIEHHS SKOCTI ILJIOJIB,
BPOXKAMHOCTI, OJIITOr€HHOI CTIMKOCTI MPOTHU 30y THUKIB XBOPOO Ta MIKITHUKIB, & TAKOXK
Ha BJOCKOHAJICHHS MTOTSHITIaTy aJalTUBHUX PEAKINi 010 HECTIPUATINBAX YAHHHKIB
noBkiuis (Grynyk & Filiov, 2021; Mezhensky) et al., 2020; Yareshchenko &
Tereshchenko, 2012).

Bapro 3a3HaunTH, 1110 Ha3Ba «CMOPOJAMHA» MA€ MPACIIOB’ THCHKE MOXOKEHHS i
CTOCYETBCS JIUIIE POCIUH R. nigrum, K1 Ha BIAMIHY BIJ POCIMH 1HIIMX BHJIIB POAY
Ribes (mopiuku), MatoTh maxy4i 3aio3ku (Mezhenskyj, 2014). Illono koHCOHAHCY Y
BHMOBI CJIIB «CMOPOJIMHa» M «CMOpII» CiJ HarajaTH, 110 NEPBICHUN 3MICT CIIOBa
«cMopiny OyB HEUTpaJIbHUM U 03Ha4aB «cuibHUM 3amax» (Balalaieva, 2024), kotpuii
MIT OyTH 1 IPUEMHUM, 1 HETIPUEMHUM, a OJTHO3HAYHO HEraTMBHOTO 3HAYEHHS CJIOBO
«cMopia» HaOyso B yKpaiHChKii MOBI 3HauHO mi3Hime (Lytvynov, 2024). Ha3Ba pony
Ribes moxoauTh Bij JaTUHI30BAHOTO apabCchkoro cioBa «rhubarb/ribasy, 1o o3Hauvae
CUPINCHKHIA PEBiHB, 3 YEPEIIKIB SIKOTO apadu BapuUid KUCIO-CONOAKMM cuportt. [licus
3aBOIOBAHHSI y BOCBMOMY cTOpiuul Icmanii apabu He 3HAWIUIM TaM PEBEHIO, OJHAK
3BapHBIIH CXOKHUU CUPOII 3 AT YePBOHUX MOPIUOK, IEPEHECITN HAa HHOTO HAa3BY CBOTO
CHUPOIY 3 PEeBEHI0. €Bporeichki 00TaHIKM BHUKOPHUCTAIIM IO HA3BY CIIOYATKY IS
YepBOHUX MOPIYOK, a y 1753 pomi Kapn Jlinnel momupuB ii sik Ha3By poay Ribes
(Coville, 1935). OnomaniHeHHsI CMOPOJAMHM Big0OyBajocs MpoTsiroM octaHHix 400
POKIB, Tpo 110 cBig4aTh TpaBHUKHU [Tapkincona (Parkinson) 3a 1629 pik Ta JI>xepapna
(Gerard) 3a 1636 pik 3 onucamu JIKyBaJIbHUX BJIACTUBOCTEH 11i€l pocnuuu (Brennan,
2008).

Marepiaaun Ta MeroaM. AHaNI3 JOCTYMHUX JUKEPEN, MPUCBIYCHUX 1CTOPIi
JIOMECTHKAIlll W CeNeKIi cMopoauHu R. nigrum B YKpaiHi Ta B 1HIIMX KpaiHax ii
MOIIMPEHHS, a TaKOXK 301p MaTepiajiB Uisl HAMMCAHHS CTATTI BAKOHYBAJIM KEPYIOUUChH
METOJIaMU TEOPETUYHOI0 aHaJ3y, CUCTEeMaTH3allil, MOPIBHIHHA 1 y3arajJbHEHHS, 110
BXKMBAIOTHCA B orysioBux gociimxeHHsx (Cortez & Gonzalez de Mejia 2019; Sharma
et al., 2020; Zduni¢ et al.,, 2015), nomoBHIOIOYM iX BIACHUMH METOIUYHHMU
HaIpaIfOBaHHIMMU.

Pe3yabTatn Ta 00roBopeHHsi. I[Ipu CTBOpeHHI BHIXITHOTO MaTepiainy IS
CEeJIeKIIi CMOPOJWMHU TPAJMIIMHO BHKOPUCTOBYIOTH BHYTpi- ¥  MIKBUIOBY
riopuan3allio, a TakoXX MyTareHe3 1 mojimioifito. OnHak, y mporeci ¢GopMyBaHHS
0aratb0X COPTIB CMOPOJIWMHU Pi3HI BUAM W pI3HOBUAM Ribes 3aiydanucs B
CXpEIllyBaHHS, HE 3aBXJIU YCBIJOMJICHO, TOMY aHaNI3ylOud TIOpUIHI OISl
CMOPOJIUHM JIOCUTh 4acTO OyBa€ HEJErKO BIJIOKPEMHUTH BHYTPIIIHHOBUIOBI TOPUAM
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Bi11 OuThIn outerynx. Hacammepen lineThes mpo riopuiv 3 BUIaMu CMOPOAWHY JUKYTIT
R. dicusha Fisch., cmopoguau amepukaHcbkoi R. americanum Mill., cmoponunu
yCCypichKoi R. ussuriense Jancz. Ta 3 ACSKUMHU IHIIUMH BUJAMH, MiABUIAMH U
pI3HOBHJIaMH, SIKI BCl MalOTh y COMAaTHYHMX KJIITMHaX mo 14 XxpomocoM ¥ jerko
CXpenryroThes 3 14 xpomocoMHuMHu copTamu R. nigrum. Bunu minpony Eucoreosma,
BIJIIFPAaBaJIM BEJIUKE 3HAYEHHS Y (POpMyBaHH1 Cy4aCHOTO COPTUMEHTY cMopoaunu. Lle
Hacammepen R. nigrum 3 Woro migBupamu R. nigrum subsp. europaeum Pavl. #
R. nigrum subsp. sibiricum Wolf E., mo nommupeni Ha treputopii IliBHiuHOT €Bporwy,
entpanbhoi Ta [1iBHIuHOT A3ii 1 10 ['IMaaiB, a TaKOX IEHTPAIBbHO- i CX1THO-a31iChKI
Bunu R. dikuscha i R. ussuriense Ta mommupeHi Ha Teputopii IliBHIYHOT AMepuKu
R. bracteosum Tta R. petiolare Dougl. 1{i x cami Buau Oynv BHU3HA4YEHI K JHKEpesia
KOPUCHUX TE€HIB CTIMKOCTI Ta O3HaK sikocTi ioaiB (Brennan, 2008; Sharma et al.,
2020).

Huni y mexax mnporpamu 3arajbHOi CEJNEKIlli CMOPOJMHHM BHUAUIAJIOCS JIBa
OCHOBHI HaNpsMH, OAUH 3 KOTPHUX CHPSIMOBAaHUN HA CTBOPEHHSI COPTIB JISI PUHKY
CBDKUX STiJl, Y TIM YHCII JJIA ST 3 HACTYMHOIO TEpepoOKoro, a APYruil — Juis
KOMEpUIHHOTO BUPOOHUIITBA CMOPOAUHOBOrO coKy. IIpu npomy npoOnemu, 3 ssIKUMU
CTUKAIOThCS CEJIEKIIOHEpH 000X HampsMiB, 34€0UIBIIOT0 CHUIbHI: HEOOXITHICTH
CTBOPEHHSI COPTIB TOJIEPAHTHUX IIOAO IIKIIHHMKIB 1 30yJHUKIB XBOpOO, a TaKOXK
CIIPOMOKHUX aJalTyBaTUCS J0 TI00AIbHUX 3MIH KIIMaTy, SIKi XapaKTepU3yHThCs
30UTBLIEHHSIM YaCTOTH OUTBII M’ SIKUX 3MMOBHX MEPIOAIB 3 OUIbII TEIUNIUMU i CyXUMHU
ymoBamu Beretanii (Moura et al., 2024).

CenekiioHepy CMOPOJIMHUA HAMararoThCs NOE€IHYBATH Y TEHOTHIIaX HOBUX COPTIB
MaKCUMaJIbHO MOKJIMBY KUIBKICTh OJITOT€HIB JIIMITYBAJIBHUX TOCIOJAPUYUX O3HAK.
[Ipu 1bOMy KIFOUOBMMHU JIOHOPAMH PE3UCTEHTHOCTI IMOJ0 OpPyHBKOBOTO KIIIIIA
cmopoaunu Cecidophyopsis ribis Westw. € ipenctaBHUKU R. uva-crispa subsp. uva-
crispa (=R. grossularia L.), R. glutinosum Jacquem. ex Decne (=R. orientale Desf.) Ta
R. pauciflorum Turcz. (=R. nigrum var. kolymense Trautv.) (Brennan, 2008). Oxpim
BJIACHOT IIKIJIMBOCTI OPYHBKOBHMM KIII MEPEHOCUTh OalMIONnoaiOHUi BIpYyC, LIO
poOUTHh PU3MKOBAaHUM 3aMPOBAHKCHHSI OPraHIYHUX Ta IHTErPOBAHUX TEXHOJIOTIH
BHUpOIILyBaHHs cMopoaunu (Sharma et al., 2020).

JloHOpamMu CTIMKOCTI TPOTH JUCTKOBOI ramuil Dasyneura tetensi Rubs. €
R. dikuscha Fisch. i moxigHi BiJ UbOrO BHIY, @ BUTPUBAJIOCTI MPOTH MOMEIULl —
R. glutinosum (=R. orientale) Ta R. sanguineum Pursh. (Brennan, 2008).

VY cenekilii Ha Pe3UCTEHTHICTH MO0 XBOPOO BUKOPUCTOBYIOThCS: R. dikuscha ta
R. nigrum var. sibiricum — npoTH Oypoi IUIAMHUCTOCTI JIUCTS 3yMOBIICHOT 30y THUKOM
aHTpakHo3y cMmopoauHu Drepanopeziza ribis (Klcb.) Holm (=Pseudopeziza ribis
Rchm ex Kleb.); wnartomicTs 1m0M0 chOpuYMHEHOi 30YIHUKOM CEMTOPIO3Y
(Mycosphaerella ribis Lind.) 01101 TISMUCTOCTI JHUCTS €(EKTUBHI JIOHOPHU
R. americanum Tta R. pauciflorum (=R. nigrum var. kolymense). 3a TOHOpH CTIHKOCTI
poTu 30y THUKA aMePUKAHCHKOT O0POITHUCTOI pocu Sphaerotheca mors-uvae (Schw.)
Berk, et Curt. pexkomenaywotbcsi R. americanum, R. % carrierei C.K.Schneid.,
R. sanguineum, R. dikuscha, R. nigrum var. scandinavicum, R. petiolare Dougl., R.
pauciflorum ta R. glutinosum (=R. orientale) (Brennan, 2008; Petrescu & Hoza, 2024).
R. ussuriense mepenae riOpugaM CMOPOJWHU CTIWKICTh TPOTH 30yJIHHUKA O1J101
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cocHOBOI1 myxup4actoi ipxi Cronartium ribicola JC Fisch. (Allai et al., 2020; Brennan,
2008).

VY cenekmii Ha CTIMKICTP MPOTH ypaKE€HHS OaIMIIONOAIOHHM BIpyCcOM
(Blackcurrant reversion virus) 13 ponuau PadbnoBipyciB (Rabdoviridae), camntomu
KOTPOTO TIPOSIBIISIIOTECS Y MaxpoOBOCTI KBITOK W acHMETpii JHCTKOBOI IJIACTHHKH,
MOXYTh OyTH BHKOpucTaHl B riOpunusauii R. dikuscha, R. procumbens Pall.,
R. nigrum var. sibiricum Ta MDKXBUAOBHI Ti0pua R. Xfuscescens Jancz., oTpuMaHuit
BiJ cxpemnyBaHHs Ribes bracteosum Douglas ex Hook. 3 R. nigrum (Brennan, 2008;
Morocko-Bicevska et al., 2022).

JloHOpaM# 3UMOCTIMKOCTI MOXYTh OyTU R. nigrum var. sibiricum, R. dikuscha,
R. pauciflorum (=R. nigrum var. kolymense) ta R. procumbens; paHHbOCTHTJIOCTI —
R. dikuscha ¥ R. nigrum var. sibiricum; TI3HbOCTUTIOCTI — R. bracteosum,
R. palczewskii (Janch.) Pojark. (=R. spicatum subsp. lapponicum Hyl.) Ta
R. mandshuricum (Maxim.) Kom. CTilKICTh 10 NEpeIYaCHOIO OCUIMAHHS IUIOIB
riopugamMm cMopoaunu nepenae R. hudsonianum Richardson, nyist migBUIIeHHS! BMICTY
acKOpO1HOBOI KUCJIOTU ciif 3anydat R. dikuscha, R. pauciflorum ta R. nigrum var.
sibiricum, a 1Jist 301IBIIIEHHS PO3MIPIB KBITKOBUX/TIIOAOBUX KUTUIb — R. bracteosum
ta R. Xfuscescens (Brennan, 2008).

Buxonsuu 3 BUKOHAHOTO aHaNi3y JTOCTYITHUX JKEPEs Ta BPaXOBYIOUU CydacHUI
PIBEHb 1 TEHJEHUIi PO3BUTKY JOCIIIKEHb, 110 3aCTOCOBYIOTHCS Yy CENEKIIi ATIHUX
pPOCIIMH, HaWOUIbII €PEKTUBHUMHU HaNpsiMaMU TOKpPAIIEHHS COPTIB CMOPOJMHU B
HaWOMIKYIA TIepCIeKTUBl Oy/le OCBOEHHSI METOJIB KOHCTPYIOBAHHS TE€HOTHIMIB 13
3aJlaHUMH BJIACTUBOCTSIMHU. JlJis 1Oro HEOOXigHO 1HTEHCH(IKYBAaTH TEHETHYHI
TOCTIDKeHHST Ribes 1 Horo HaWOMMKYMX POJMYIB, CTBOPUTH TE€HETHYHI KapTH
R. nigrum ta iHmuxX Ribes spp. Mg yCBIAOMIIGHOTO MiA0OPY MOHOPIB M JpKEpemn
NEPCTIEKTUBHUX AJI CEJNEKIIl O3HAK, pO3POOUTH CUCTEMH I'€HETUYHOTO MapKyBaHHs
Ta aJanTyBaTH HIOJ0 CMOPOJMHHU ICHYIOYI METOAM T'€HHOI 1HXKEHepli Ta crnocoou
n000py Ha paHHIX eTanax CeJEKLIMHOro Mpolecy TeHOTHUIIB 31 crnenupiyHuMU
BIIACTHBOCTSIMHU.

BucnoBku. OT:Xe, HUHI Ta B HAHOMMKYINA MEPCIIEKTUBI CENEKUIHHI TPOrpaMu
IOJI0 CMOPOJAWHHU 0a3yBaTUMYThCS Ha TO€IHAHHI KJIACHYHUX 3 aJalTOBAHUMU
CTOCOBHO KYyJbTYPU HOBITHIMH TE€HETMUYHUMH, OIOXIMIYHUMHU Ta (1310JOTTHHUMU
METOJIaMU JAOCIIIIPKEHb, 1110 CHPUATUME ITHTEHCHU(IKaIlli CTBOPEHHS COPTIB 13 3aJaHUMHU
BIIACTUBOCTSIMU.
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CYYACHI METOAUYHI IIAXOIU
B CEJIEKIII KBACOJII 3BUYANWHOI

Ipuna M. ITigmy06enko

JIbBIBCHKMIA HallIOHATBHUYN YHIBEPCUTET BETCPUHAPHOT MEAUITMHU Ta 010 TEXHOJIOTIN
imeni 3. C. Ixunpkoro, M. y0Onsuu, Ykpaina

E-mail: pidlubenkoirinal 984@gmail.com; ORCID ID:0000—-0002-5703-3407

Anomauis.

Keacons 36uuaiina (Phaseolus vulgaris L.) — 00na 3 HatlyiHHIWUXx npooosoibuux
Ky1emyp ceped 60608ux, wo 3aumac opyze micye 3a niowero nocieie y C8imogomy
3emaepobcmsi. B Vkpaini 6ona nouana Habysamu 20Cnooapcbko20 3HAYEHHS Ha
nouamky XX cmonimmal.

Ksacona xapakmepuszyemucs eucoxum emicmom OiLIKI8, 8y2n1e800i8 i imaMiHis,
Wo pooums ii 8a0CIUBUM KOMNOHEHMOM payiony xapuyeanus. Lle maxoc npupooHuil
pecypcosbepicarouuii 8U0 pOCIUH, 30aMHUL NIOBUWLYBAMU POOIOYICIb IPYHMY 3A805KU
Qixcayii azomy 6ynvooukosumu oakmepiamu. Cyuacui memoou cenrexyii Cnpsamosai
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Ha Ni08UWeHHs NPOOYKMUBHOCMI, a0anmayilo 00 3MIHU KAIMamy ma cmitikocmi 00
HECHpUSMIUGUX YMO8 GUPOULYBAHHSI.

Jocnioocenns cnpsamosane Ha 6usueHHs OIONO2TYHUX 0COOIUBOCHEN KBACOIL
36UYaliHOi ma il 3HaYeHHs Y NIOBUWEHHI NPOOVKMUBHOCMI CIlbCbKO2OCHOOAPCHKUX
Kynemyp. Bemanoeneno mexauizmu 83aemooii 6yn1b004Kko8ux baxkmepiil 3 KOpeHesoo
CUCMEMOI0  POCIUHU, WO 3a0e3neyyc  3AC80EHHA  aAMMOCEepHOo20  azomy.
IIpoananizosano 6niue memeoponociyuHux ymMo8 Ha OUHAMIKY (DOpMYBAHHS MAcCU i
Kitbkocmi Oynbboukosux Oaxmepiu. Busnauenmo cenexyitini Oocepena 3 6UCOKOIO
NPOOYKMUBGHICMIO, CMAOIIbHICMIO 00 3MIH KUimMamy ma YiHHUMU OIOXIMIYHUMU
NOKA3HUKAMU.

Pospobneno memoouxy «Memoouuni OCHO8U NPUCKOPEHHS  CeNeKYIUHO20
npoyecy Ccopmie Keacoai 36UYauHOi», AKa 0038014€ eghekmusHo 8i0bupamu
KOHKYPEeHmMO30amHi copmu 3 ni08uyeHuUM nomeHyiaiom azomaeikcayii. Bcmamnoeéneno
KOpeNAYIUHI  3aNeHCHOCMI MINC 20CNOOAPCOKUMU O3HAKAMU, WO 3abe3nedyoms
cenekyiunuil 000ip npoOYKMuGHUX 2eHomunis. Budineno natibinew adanmoeaui 00
ACPOKNIMAMUYHUX YMO8 YKpainu copmu, sAKi MoOxcyms Oymu SUKOPUCMAHI Y
noOanbWIil cenekyiiniu pooomi Ol NiOBUUEHHS BPONCAUHOCII MA SAKOCMI K8ACO
36UYAUHOI.

Knwuosi cnosa: azomepixcayisn, ypooswcatiHicmos, OIOXIMIYHI  NOKA3HUKU,
acpoKaiMamuyHa cmaobinbHicms, 0YIbOOUKOBI bakmepii.

MODERN METHODOLOGICAL APPROACHES
IN COMMON BEAN BREEDING

Iryna M. Pidlubenko

Lviv National University of Veterinary Medicine and Biotechnologies named after
S. Z. Gzhytskyi, Dubliany, Ukraine

E-mail: pidlubenkoirinal 984@gmail.com; ORCID ID: 0000—-0002-5703—-3407

Abstract.

Common bean (Phaseolus vulgaris L.) is one of the most valuable food legumes,
ranking second in sown area among leguminous crops in global agriculture. In
Ukraine, it began to gain economic importance at the beginning of the 20th century.

The bean is characterized by a high content of proteins, carbohydrates, and
vitamins, making it an important component of the human diet. It is also a natural
resource-saving plant species capable of enhancing soil fertility through nitrogen
fixation by rhizobial bacteria. Modern breeding methods focus on increasing
productivity, adapting to climate change, and improving resistance to adverse growing
conditions.

This study focuses on the biological features of common bean and its role in
increasing the productivity of agricultural crops. Mechanisms of interaction between
rhizobial bacteria and the root system of the plant, ensuring atmospheric nitrogen
assimilation, have been established. The influence of meteorological conditions on the
dynamics of the mass and number of rhizobial nodules has been analyzed.
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Breeding sources with high productivity, climate stability, and valuable
biochemical traits have been identified. A methodology entitled “Methodological
Principles for Accelerating the Breeding Process of Common Bean Varieties” has been
developed, enabling effective selection of competitive varieties with enhanced nitrogen
fixation potential. Correlations between agronomic traits that ensure the selection of
productive genotypes have been established. The most agroclimatically adapted
varieties for the conditions of Ukraine have been identified; they can be used in further
breeding to increase the yield and quality of common bean.

Keywords: nitrogen fixation, yield, biochemical traits, agroclimatic stability,
rhizobial bacteria.

Beryn. KBacons 3Buwaitna (Phaseolus vulgaris L.) € HalOIbII IIHHOIO
MPOJIOBOJIBUOI0 KYJBTYPOIO 3 3€pHOOOOOBHX 1 B CBITOBOMY 3€MJIEpPOOCTBI 3aiimae
JIpyTe Miclie 3a IUIoIIeto nmociBiB. L{iHHICTH 1i BUBHAYAETHCS BUCOKHUMH CMaKOBHMHU 1
Xap4YOBUMHU SIKOCTAMH [1].

B Vkpaini 10 1917 poky, KBacoiro BBa)KaJld TOPOIHBOIO KYIbTYPOIO, 1 JUIIE Ha
nmoyatky XX CT. BOHa Halyjla HapOJHOTOCIOJAPCHKOTO 3HAYEHHS. 3T1JTHO
CTaTUCTUYHMX JaHuX, y 2024 poli KyJbTypa BUpOLIyBaiacs Ha ol 42 tuc. ra [2].

biosmoriuvna Hayka 1 arpoHOMIYHa TpPaKTUKa Oa3yeTbcsl HAa BUBYEHHI W
BUKOPHCTaHHI 010JIOTIYHUX METOMIB IS MMiABUIIEHHS POCTY NMPOAYKTUBHOCT1 POCIIMH
[3].

KBacons 3BuuaitHa € 1iKaBUM 00’ €KTOM, IIOJI0 ITOIOBHEHHS PAIiOHY JIIOJIUHH
OLIKOBOIO, BYIJIEBOJHOIO, a Yy (a3l TEXHIYHO 3elieHoro 000y ¥ BiTaMiHHOKO 1
TIETHYHOIO MPOAYKIi€r. JIo TOro >k KBacoiis, sIK 1 1HII 3epHOO0000BI KYJIbTYypH €
O0aXKaHUM TIOTIEPETHUKOM JIJIsi 0aratbOx CUIbBCHKOTOCIOAAPCHKUX KYJIBTYD, 3aBISKH
OyJbOOYKOYTBOPIOIOUIN 3410HOCTI a30TO(QIKCYIOUMX OaKTepiii 1 TUM CcaMUM €
MPUPOIOOXOPOHHOIO  Pecypco30epiralouor0  OBOYEBOIO POCIWHOIO, SKa 37aTHa
30UTbLIYBaTH OUIKOBI pecypcu YKpainu [4].

Bynp60ukoBi OakTepii KBacoJil MPOHUKAIOTh B KOPEHI POCIHUH Yepe3 KOPEHEBI
BOJIOCKH, /1€ BUUISAIOTH CJIU3, BHACIIIOK YOTO YTBOPIOIOTHCS JOBI'T HUTKU (200 TsXK1),
11€ YTBOPEHHS, 1110 OJICP>KaJId Ha3BY 1H(PEKIIHHUX HUTOK, BOHU TJIMOOKO MPOHUKAIOTh
B KOpPEHI POCIMHM, € OakTepii 1HTEHCUBHO NOYMHAIOTh PO3MHOXKYBATHUCH, IO
CTUMYJIIOE TBUAKUN MOALT KIITHH POCTUHU HABKOJIO OaKTepiadbHUX CKYyMTYEHb, 1110 1
MPU3BOJUTh JO BHHHKHEHHsS Oynb0odok. B cBowo depry, pocimHmM KBacoui
3abe3neuyroun Oynbp0OYKOBI OakTepii BYTrJIeBOJAaMH 1 MIHEPATHLHUMHU COJISIMH,
HAaTOMICTh OTPUMYIOTh aMOHIWHUW a30T, 10 YTBOPUBCS B pe3yibTaTi (ikcarrii
OakTepissiMu  aTMocepHOro aszory. YacTWHa 3aCBOEHOTO POCIWHAMHU  a30Ty
3QJIMIIAETHCS B IPYHTI 3 POCIMHHUMU 3QJIMIIIKAMHU, YUM TTOTIOBHIOE BMICT a30Ty, SIKUA
BXOJUTh JI0 CKJaay O1JIKIB, HYKJIETHOBUX KHCJIOT Ta 0aratbOX I1HIIMX OpPraHIuHHUX
CIIOJTYK, HEOOXITHUX IS SKUTTEAISIILHOCTI POCIIHH.

Ile sBUIIIE € EKOHOMIYHO BHUTIIHHUM 1 O10JIOTIYHUM, IIIO HE BIUIMBAE HETaTUBHO HA
HABKOJIMIITHE CEPEJOBUIIE, TOOTO eKoJoTiro. BiH 3M1MCHIOETHCS 3a paXyHOK €Heprii
(doTOoCHHTE3y, IHTEHCHUBHICTh HOT0O pEryJloe cama pOCiHHA, 1€ MiATBEPKYE
JOIIBHICTh PO3IMIUPEHHS TUIONT 1171 6000BUMU KyJbTypamu [5].
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['onoBHUM HayKOBUM 3aBIaHHSM IIIOJO KBACOJi, HA CHOTOJ/IHI, € BCTAHOBJICHHS
3aKOHOMIPHOCTEH SKUM MiAKOPIOIOTBCA TMpoIecu (OPMOYTBOPEHHS, OCOOIMBO
CTBOpEHHsSI OaTbKIBCHKUX IITaMOOBUX (opM, SIKI JIPY>KHO BHU3piBatOTh. OcTaHHs
OCOOJIMBICTD Jy’K€ 3aJIeKUTh BiJ Ail 30BHIIIHIX yMOB. OTXe, B Meplry yepry, O0yio
MIPOAHAJII30BaHO ICHYIOUNU T€HO(OH]I Ta BU3HAYCHO WOTO CENCKIIMHY IIHHICTh IS
CTBOpPEHHS HOBHX JiHINA. KUJIbKICHO OIIIHEHO XapaKTep MIHJIMBOCTI MOP(OIOTTIHUX
CTPYKTYpPHUX KOMIIOHEHTIB, BHJILJICHO CeJEeKI[IHHI JpKepesa; IpoaHaai30BaHO
XIMIYHUNA CKJIaJ TeHO(OHIY 3a BMICTOM 3arajbHOrO IYKpPYy, KPOXMAao, CyXOi
PEYOBHHHU, BITaMIHIB y (a3l JIoNaTKu, (i310J0T19YHOI CTUTIIOCTI HACIHHSI, BCTAHOBJICHO
MIHJIUBICTh XIMIYHUX Ta MPOJAYKTUBHHMX O3HAK 1 BHAUICHO JDKEpesa JJis CEJIEKIIii;
pO3pO0JICHO METOA OIIIHKHA JDKepen IS CENeKIlli 3a pPaxyHOK BCTAaHOBJICHHS
KOPEJISIIHHUX 3B’ S13KIB MIXK IPOAYKTUBHICTIO, BMICTOM KOPUCHUX XIMIYHUX PEYOBHH,
JPY>HIM BU3PIBaHHSAM Ta apXITEKTOHIKOIO KyIIa y (a3l TEXHIYHO CTUTIIOTO 3€JI€HOr0
000y 1 P1310J0T1YHO CTUTIIOTO HACIHHS [6].

Ichytoul Metoau cenekuii (riopuan3ailisi, MyTareHe3 Ta 1HAuBIIyadIbHUN 1001D)
BKJIFOYAIOTh BUBUYECHHSI KOJICKIIIHHOTO BUX1JHOTO MaTepially MPOTATOM TPhOX POKIB Ta
MOCJIIIYI0UOT0 J0OOPY, IITYYHOrO 1HIYXTYBaHHS 0aThbKIBCHKHX Iap, iX riopuau3amnii
(IITY4YHE 3arUTiHEHHS) Ta 130J1bOBaHE PO3MHOXKEHHS JOOOPIB 1 JIIHINA mpOTIroM 7—8
MOKOJMiHL. HesomKkoM 1UX METOJIB € 3aTpaTHUW TpuBanuil mnepioa (26 pokiB) Ha
OTPMMAaHHS BUPIBHSHOIO JIIHIMHOTO MaTeplaly Ta OLIHKM Ha aJalnTHUBHICTh 1
CTaOUIBbHICTh O3HAK, 1X 3aJIEKHICTh OJHE B1J] OJJHOTO y IMOKOJIIHHI.

30UTbIIIEHHST aMILTITYIU KOJIMBaHb TEMIIEPATypPH, KUTBKOCTI OIAaJIiB 1 IX PO3MOILI
MPOTSArOM  BEreTauifHOro mepiogy MNoTpedye CTaOUIBHOCTI T€HOTHUIIB 32
npoz[yKTancho )1061p aTaNTHBHUX JKEPEIT JO3BOJISAE TTOETHATH y TEHOTHIII 3pa3KiB
MPOTYKTUBHICTh 1 CTIMKICTH JO BOJOTr03a0e3mneueHHs 3a (aKkTOpiB HABKOJUIIHHOTO
CepeIOBHIIIA.

Marepianau i meroan. BaxxiMBuM 3aBIaHHSIM HAIIoi JOCTIAHOT poOOTH OyJo
BHJIUIMTH aJalITOBaHI JHKepelia 3 KOMIUIEKCOM KOPUCHUX IMTPOTYKTUBHHX 1 010X1IMIYHUX
O3HaK, MPUAATHUX I 010aaTUBHUX TEXHOJIOTIHM, mepepoOku, 3 (hopMyBaHHSIM
30UTBLIEHOTO MOTEHI1aTy BOJOro3ade3neyeHHs: 0akTepiil, ki OyAyTh BUKOPUCTAHI y
MOAANIBIIIHN CeNeKIiNHIi poOOTi.

VY xogi JocHipKeHb po3po0IeHO METOIUKY «MeTonyHi OCHOBH MPUCKOPEHHS
CEJICKUIMHOTO MPOIIECY COPTIB KBACOJII 3BUYANHOI», SIKA TO3BOJISIE IPUCKOPUTHU 1001p
JDKEpeNl Ta CTBOPEHHS KOHKYPEHTO3JATHUX COPTIB 31 30UIBIIEHUM MOTECHITIAIOM
a30TO(IKCYIOUNX OAKTEPiil 1 KOMIUIEKCOM I[IHHUX TOCIOIapChKUX O3HaK [7].

Pe3yabTatn 00roBopeHHsi. BCTaHOBIIEHO BIUIMB METEOPOJOTIYHUX YMOB Ha
OUHAMIKY (OpMYBaHHS MacH 1 KIJTIbKOCTI a30TO(IKCytounx OylbOOUKOBUX OakTepiit
(pu300iif) 3pa3KiB KBAcOJl 3BHYAWHOI Ta yJAOCKOHAJIEHO METOJ J000py JDKepen 3a
CTIAKICTIO 10 arpoOKIIMaTUYHUX YMOB Yy (a3l «CIPaBKHBOTO JIUCTKAY.

3a BHCOKOIO arpoOHOMIYHOIO CTaOUIBbHICTIO (OPMYBaHHS Macu OYIbOOHOK
BUJILJICHO 3pa3ku: y hasy cnpasocubo2o tucmka — Ykpainka, bemicimo, Kparmaka; y
bazy ysiminusa — Ykpainka, benicimo, YapiBuuus; y ¢asy raiusy 606y — Ilpucaaubna,
Kcenis, Ykpainka, 3iponbka, ['aiinapceka, [Naiinapebka 106ip, Kasruns, Otpana.

3a HANMEHIIIO 3aJIeKHICTIO BiJ BOJioro3adesnedeHHsT y (a3l «cnpasicHbo2o
aumka» — YKpainka, y a3t «ysiminna» — Kcenis 1 [lanati; y dasi «uanugy 606y» —
l"afinapcrka 1006ip.
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Bucoky arpoHoMiuHy cTabUIBHICTB B TIepio (hOpMyBaHHs KUIBKOCTI OyIh0040K
MaJiu 3pa3ku y Qazy cnpasoicHvboeo aucmka — Ykpainka, Kasruns; yeiminns — Kceis,
VYkpainka, 3iponbka i bemicimo; ranugy 606y — Keenis (100,0%), benicimo (99,1%), y
cepenubocTuriux 3paskiB — b/ 08, Yapiuuus, Ilem. Haiimenme pearyBamm Ha
MOTO/IHI YMOBU BUPOILIYBaHHS y (pazax — cnpasorcuvoeo nucmka — Maska, Kusruns;
yeiminus — llanari; nanusy 606y — Kcenis, Cakca.

Bunineno 3pa3ku 3a arpoOHOMIYHOIO CTaOUIBHICTIO Ta CEJEKIIIHOI0 I[IHHICTIO
[IHHUX TOCHOJAPChKUX O3HAK B MEPIoJ HAPOCTaHHS OYJIbOOUOK PAHHBOCTUTIIMX
3pa3KiB KBAacOJl 3BHYAWHOI KyHIOBOTO THUMY. 3a 30LIBIICHOI arpoOHOMIYHOIO
CTaOUIBHICTIO O3HAKU «YPOKaHOCTI» BHJUIEHO KoJIeKIiiHI 3pa3ku — KcaBo, Cakca,
M0 TMIATBEPKY€E CTAOUIBHICTD ITUX 3Pa3KiB J0 arpOKIIMaTUYHUX YMOB BUPOIITYBaHHSI,
3a BMICTOM cyxoi pedoBuHHU (As = 96,0-97,0%) — Jlaypa, Omsra, Ilanati, Kcaso,
Cakca, 3a cCeJeKlIiHOW IIHHICTIO — 3pa3ok KcaBo. BcranoBieHO HalOLIbITY
CeJeKIiliHy IIHHICT, y 3pa3kiB — KcaBo 1 Cakca, IO 3acBiuy€ TrapaHTOBaHE
BUKOPUCTAHHA iX y MOJAJIBIIINA CEIEKU1IHIN poOOTI.

ArpoHOMIYHA CTAOUIBHICTh KOJEKLUIMHHUX 3Pa3KiB 3a BMICTOM 3arajJbHOTO LYKPY
MepeBUIyBaM cTaHAapT Ha 3—6% 1 3a HasBHIicTIO 2,33-2,80% mnpu 2,75% vy
CTaHAapTy. 3a CENEKUIHHOIO LIHHICTIO BUAIEHO — KOJIEKI1MHI 3pa3ku bino3zepHa 361,
Croita, 3iponbka, [lap, Ilamati, KcaBo, Cakca. Jlkepena 3a arpoHOMIYHOIO
CTaOUIBHICTIO 1 CENEKUIHHOIO LHIHHICTIO BMICTY BiTamiHy C — Kcenist 1 YkpaiHka.

BcraHoBiieHO KOpensIiiiHy 3aJeXHICTh MK I[IHHUMH TOCHOJIapChKUMHU
O3HAKaMH POCIWH 3pa3KiB KBACOJl 3BHYAHOI OBOYEBOi 3 MAacO 1 KUIBKICTIO
Oynp00uOK 1X Ha KOpeHsX. Bucoky 3anexHicTs (r > 0,7) BCTAHOBJICHO MK O3HaKaMU
KUIBKICTh HACIHHS 1 cepeiHs Maca 600y; noBk1Ha 000y 1 cepeiHsa Maca Horo; T0BXUHA
0600y 1 KIJIbKICTh HACIHHS Y 000I.

BucnoBku. IlpoBeneHe AOCHIIKEHHS TMIATBEPAWIO BaXIUBICTh KBacoi
3BUYANHOI SK TIEPCIIEKTUBHOI KYJbTYpH IS CUIBCHKOTO TOCIOJApCTBA YKpaiHH.
BusBieHo BHCOKONMPOAYKTHBHI Ta aJalTOBaHI COPTH, IO XapaKTEPH3YIOTHCS
CTaOUIBHOI BPOXKANHICTIO, CTIMKICTIO A0 3MIH KJIIMAaTUYHUX YMOB Ta BUCOKHUM
BMICTOM 010JIOT1YHO aKTUBHUX PEUOBHUH.

BuzHaueHO KOpeNsiiiiHI 3aJIeKHOCTI MK arpOHOMIYHMMH Ta O10XIMIYHUMH
XapaKTEPUCTUKAMU POCIUH, [0 CHOPUIATHUME €(PEKTUBHOMY BIIOOpY ILIHHUX
CeJIeKIINHUX mKepel. Po3pobiieHa MeToArKa MPUCKOPEHOTO CENIEKIIMHOTO MPOoIeCy
J03BOJISIE  3HAYHO CKOPOTHUTH Yac CTBOPEHHS HOBHX COPTIB, TIJIBUILYIOYH
e(eKTUBHICTb CEJICKIIIMHOI POOOTH.

OTpumani pe3yabTaTH MOXYTh OyTH BUKOPHUCTAHI JUIsl MOJAIBIINX JTOCHII>KEHb
y cdepi arpoHoMmii, cenekilii Ta 010TEXHOJIOTIi, a TAKOXK CIPUATAMYTH ITiIBUIIICHHIO
MPOyKTUBHOCTI Ta €KOJIOT1YHOI 0€3MEeKH ClIIbChKOTOCTIONAPCHKOTO BUPOOHHUIITBA.
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EVALUATION OF CORN HYBRIDS CREATED WITH ERECTOID
PLACEMENT OF LEAF PLATE
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Annotation.

With hybridization of the created lines, early ripe hybrids of corn with high
productivity (6,80—7,23 t/ha) and resistance to diseases and insects were obtained.
Hybrids by the erectoid arrangement of the leaf plate and high (more than 70 cm from
the soil surface) by attaching the cob on the stem were distinguished.

Keywords: corn, line, hybrid, erectoid, performance.
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Anomauia.

3a 2ibpuouzayii cmeopeHux aiHiti OMPUMAHO PAHHLOCMURTE 2I0pUoU KyKypyo3u 3
8Ucoxor npooykmuenicmio (6,80-7,23 m/ea) ma cmiukicmio 00 X60pob i WKIOHUKIS.
L'iopuou eupisHanucy epekmoioHum po3mauty8anHaM JUCMKOBOI NIACTUHKU | BUCOKUM
(nonaod 70 cm 8i0 nosepxHi IpyHmMY) NPUKPINJIEHHAM KA4aHa Ha cmeoJi.

Knwuogi cnosa: kykypyosa, ninis, 2iopuo, epekmoio, npoOyKmueHiCmb.

Introduction. One of the most effective factors for increasing corn productivity is
the creation of new ripe hybrids and their introduction in zones with a short vegetation
period and relatively optimal moisture reserves [1, 3].

Early hybrids should be used for the introduction of energy-saving technologies, in
particular, the harvesting of corn in full maturity with grain combines, which reduces the
cost of drying grain. New ripe hybrids should respond positively to increased doses of
mineral fertilizers, be resistant to diseases and insects, well adapted to mechanized
harvesting, meet the requirements of modern industrial seed production and intensive
technology of their cultivation in production [2, 4, 5]. Therefore, scientists are constantly
working on the creation of new high-yielding early and medium-sized hybrids (FAO
150-300), which 1s guaranteed to mature in different ecological regions of the country
and give steel and high grain and silo yields.

The purpose of the research was to test the test of early ripe hybrids obtained
from the lines created for the use of the biotechnological link.

Methods. The research in the experimental areas of the Department of Genetics,
Plant Breeding and Biotechnology of Uman NUH during 2022-2024 was conducted. To
create hybrid forms of dialel crossings system used.

Results. In the course of research, materials with high productivity and resistance
to a number of abiotic and biotic factors were obtained. According to the complex of
economic and value features, three samples were allocated (365, 672, 675), which was
significantly 13,3% exceeded the yield variant, had low grain moisture for harvesting (at
25%), the duration of the growing season 140—160 days and high resistance to diseases
and pests. The test hybrids by the erectoid arrangement of the leaves and high (more than
70 cm from the soil surface) by attaching the cob on the stem, which ensures their
suitability for mechanized harvesting were distinguished.

Conclusions. From the use of biotechnological methods of lines, test early ripening
hybrids of corn with high productivity (on average by years of studies of 6,80—7,23 t/ha)
and resistance to diseases and pests were obtained. Hybrids by the erectoid arrangement
of the leaves and high (more than 70 cm) attachment of the cob on the stem were
distinguished.

References
1. Bilokur Yu. V., Riabovol L. O. Creation and evaluation of the source material of
erectoid forms of corn (References review). Collection of scientific works of Uman
NUS, 2021. Iss. 99. Part 1. P. 105—-117.
2. Klimova AE Recombinant lines of sugar corn are new sources of breeding and value
features. Genetic resources of plants, 2013. No 12 P. 63-72.

109



3. Chuchmiy L. P., Morgun V. V. Methods and results of breeding of mature hybrids of
corn in the conditions of the forest-steppe of Ukraine. Kyiv: Harvest, 1993. 142 p.

4. Irmak S., Djaman K. Effects of planting date and density on plant growth, yield,
evapotranspiration, and water productivity of subsurface drip-irrigated and rainfed
maize. Transactions of the ASABE, 2016. no. 59 (5). P. 1235-1256.

5. Marchenko T. Yu. Innovative elements of cultivation technology of corn hybrids of
different FAO groups in the conditions of irrigation. Natural sciences and modern

technological solutions: knowledge integration in the XXI century: collective
monograph. Lviv-Torun, 2019. P. 137-153.

THE CULTURE OF MATURE SUNFLOWER EMBRYOS
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Annotation.

The composition of the nutrient medium for the induction of the development of
mature embryos from sunflower seeds obtained for self-pollination of plants is
determined. It has been proven that the modified medium of Murasige-Skuga with 1,0
mg/l indolylacetic acid, 5,0 mg/l glutamine, 100,0 mg/l mesoinositis, 30,0 g/l sucrose
provides intensive development of seedlings. The formation of the embryos depended
on the genotype of the explant.

Keywords: sunflower, genotype, embryo, nutrient, growth regulators.
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Anomauis.

Busznaueno cxnao owcusunvroeo cepedosuwa 0 iHOYKYii po36umKy 3piiux
3apoOKi6 3 HACIHHA COHAUHUKY, OMPUMAHO20 304 CAMO3ANUTIeHHs poCiuH. /osedeHo,
wo moougixkosane cepedosuwe Mypacice-Ckyea 3a 0ooasanua 1,0 me/n
inooninoymosoi kucromu, 5,0 me/n emomaminy, 100,0 me/n mesoinozumy, 30,0 2/n
caxapo3u 3abe3neuye IHMEHCUBHUL PO38UMOK NPopocmkie. Dopmyeants 3apooKie
icmommo 3anedxcana 8i0 2eHOMUNY eKCnianmy.
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Knrwouoei cnosa: couawHux, cenomun, 3apoook, HiCUBUIbHE cepedosulle,
pezyismopu pocmy.

Introduction. Sunflower is the main oilseed in Ukraine and one of the most
common cultures in the world. Sunflower oil contains about 90% of unsaturated fatty
acids, in particular, Lenolic and Oleic [1, 2]. The development of modern sunflower
breeding requires the search for new non-traditional approaches and methods that
would allow all the potential of the plant organism and get a new source material with
a short vegetation period, which will allow two crops a year for climate change. The
creation of highly productive early mature domestic hybrids will optimize the
technology of cultivation of culture and ensure the economic effectiveness of its
production.

Selection for heterosis requires the creation of a high-level material with a high
level of heterosis and resistance to a number of abiotic and biotic factors [3—5]. The
creation of sunflower lines for self-pollination is accompanied by a low percentage of
seed tying, which is caused by the genetic self-bearing system. The formed seeds may
not be filled, deformed, have low germination and, as a consequence, do not emergence
in the field.

The intensification of the breeding process is possible in improving the
technology for introduction into the general scheme of the biotechnological link, in
particular, the culture of isolated mature and immature embryos.

The purpose of the research was to create the entrance material of sunflower for
use in the breeding process of the biotechnological link, in particular, the culture of
mature embryos.

Methods. Researches were conducted in the laboratory of biotechnology of Uman
National University of Horticulture during 2023-2024. The source of plant material
was the seeds obtained by self-pollination of plants of early-ripening, which varied in
productivity and marker. For cultivation of the material used nutrient media of
Murasig-Skuga and Linsmayer-Skuga are modified in content, concentrations and
ratios of growth regulators. Explants at 20-22 °C, 16-hour photoperiod with a lighting
intensity of 3 KLC and 75% of moisture were cultivated.

Results. As a result of the research, the composition of the nutrient environment
was selected for the development of embryos. Modified Murasige-Skuga environment
with high auxin content, in particular, 1,0 mg/l IAA, supplemented with 5,0 mg/l
glutamine, 100,0 mg/l mesoinositis, 30,0 g/l sucrose caused proliferation of expansion
tissue and seedlings. The amount of material induced before the development of the
material depended on the genotype and varied within 54-82%. The intensive
development of cotyledons that had light green color and the roots began at 8—12 days
of material cultivation. By 20 days, the plant required a nutrient medium for cloning or
process of adaptation and transplanting into natural soil growing conditions.

Conclusion. Therefore, the composition of the nutrient medium for the induction
of the development of mature embryos from seeds obtained by the self-pollination of
the plant plants is determined. It has been proven that the modified medium of
Murasige-Skuga with 1,0 mg/l IAA, 5,0 mg/l glutamine, 100,0 mg/l of mesoinositis,
30,0 g/l sucrose provides intensive development of seedlings. The formation of the
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embryos depended on the genotype of the donor of the explant. Using of isolated
culture will increase the amount of starting material when creating lines in breeding for
heterosis.
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Anomauis.

IIposedeno oyinky cenekyitiHoOi YiHHOCMI CMBOPEHUX [HOPEOHUX NIHIll JHcUuma
03UMO020 HA 3a2albHy KOMOIHayiuHy 30amuicme 3a npodykmuenicmio. Haveuwum
echexmom 3K3 3a epooicaiinicmio xapakmepu3zyganucsy n’ams 3pasxie 1714—1, 1719—
3, 1731-9, 1742-5, 1744—2. Buoinenuii mamepian 001y4eHo 00 npoyecy OmpumaHHsi
ma anpooayii cuHmemuyHUX NONYAAYitl KyI1bmypu.

Knwuoei cnosa: odicumo o3ume, 7niHis, cuHmemuyHa NONYIAYIA, 3A2ANbHA
KOMOIHAYIHA 30aMHICMb, YPOICAUHICMb.
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Annotation.
The estimation of the breeding value of created inbred lines of winter rye on the
general combining ability by productivity is carried out. Five samples of 1714—1,

1719-3, 1731-9, 1742-5, 1744-2 had the highest effect of GCA in yield. The selected
material is used to the process of obtaining and testing synthetic populations of culture.

Keywords: winter rye, line, synthetic population, general combining ability, yield.

IHocranoBka npodJsemu. Baanumii 1001p 6aTbKIBCHKUX (DOPM JKUTA O3UMOTO IS
reTepO3HCHOI CeeKIIi MPOBOJUTHCA Ha OCHOBI MEPEBIPKM KOMOIHAIIIHOT 34aTHOCTI
(K3) BuxigHOTO MaTepiaity, 1[0 BUKOPUCTOBYETHCS JIJIsl OTPUMaHHs TOpuAiB, TOOTO 32
CXpeIllyBaHHSI BU3HAUCHMX COPTIB a00 JiHIA Ta BUMpoOyBaHHS iX HamaakiB [1].
OriHka BUXIJHOTO Martepiajgy 3a KOMOIHAI[IWHOIO 3/IaTHICTIO BU3HAYA€ BEIUYUHY
rerepo3ucy [2]. Anamiz K3 camozammiieHHX JiHIM TOYHHAETHCS 3 TPETHOTO-
YeTBEpTOro 1HOpeaHOTro MOKOJiHHS. PiBHeM 3araabHOi KOMOIHAIIHHOI 31aTHOCTI
(3K3) iHOpenHux MiHIN KePYIOTHCS, 30KpeMa, 32 CTBOPEHHS COPTIB-CUHTETHUKIB.

VsBrnenHs npo reHetnyHy ocHoBy 3K3 moske OyTu MOMOBHEHO JaHUMH IIPO
HasBHICTh Y JIIHIA 3 BHCOKOI KOMOIHAIIMHOIO 3JIaTHICTIO, 32 KOMILJIEKCOM IIIHHUX
CMAJKOBUX UYMHHUKIB 3a MPOAYKTUBHICTIO, 1HIIMX O3HAK, IO MalOTh HEraTUBHI
edexkTy. BukopucTOBylOUM B KOMOIHALISIX CXpEUlyBaHHS 3pa3Ku 3 BHUCOKHM
IMOKa3HMKOM 3a I[I€I0 O3HAKOI0, 3HIMAETHCS i HETaTUBHOTO YHWHHHKA 3a
TFETEPO3UTOTHOCTI Marepiajly Ta IUJIKOM peai3yeTbCcsl TMOTEHLINHO MOXJIMBA
MPOIYKTUBHICTH [3, 4].

Jlns BU3HAYEHHS 3arajbHOI KOMOIHAIIWHOT 3aTHOCTI HEOOXITHO IPOBOJUTH
KOHTPOJIbHI CXpELlyBaHHS KOHKPETHOi (JOPMU 3 BIAMOBIIHUM TECTEPOM. 3a TECTEp
BUKOPUCTOBYIOTh JIiHII, cOpTH-momysmii abo mpocti riopuau [1, 4]. Buenumnu
BCTAHOBJICHO, 1110 BUOIp TecTepa BU3HAYAETHCSI KOHKPETHUM 3aBIaHHIM celekiii [5].
3a BcranomieHHs 3K3 ciii BUKOPHCTOBYBATH TECTEPH 3 IIUPOKOK TCHETHYHOIO
OCHOBOIO PI3HOT'O €KOJIOTO-TeorpadiauHOro moxomKkeHHs [6, 7].

MeTtow po6oTM Oyna OIIHKA CENEKIIHOI I[IHHOCTI CTBOPEHUX JIHINH KUTa
03UMOTO 3a aHami3y edeKTiB 3araJbHOT KOMOIHAIIWHOIT 3IaTHOCTI HA MPOTYKTUBHICTh
JUTSI CTBOPEHHST CHHTETUYHUX TTOMYJISAIIN KYJIbTYpPH.

Metoau aociixkeHb. JOCTiDKEHHS MPOBOAWINCH, HA JOCHIIHMX JIJISHKAX
kKadeIpu reHeTHKHU, CeJIeKIIIl pociMH Ta 6ioTexHosorii ¥YMancekoro HYC Bripoaosx
20202022 pokiB. Ominky K3 cTBOpeHMX JiHIM MPOBOIUIM METOJOM TOI-KPOCY.
3anuaoBayamMu  (TecTepamu) JiiHIM Oyno o0paHO JBa BHUCOKONPOAYKTHBHHUX 3
IIMPOKOI0 TEHETUYHOI0 OCHOBOKO COpTU-CUHTETUKH XiioHe Ta Cipiyc.
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Pe3yabTaTtu gocaigxenb. [Ipy CTBOpEHHI CUHTETUYHUX MOIMYJISIIIA OCHOBHOIO
BHMOTOFO TII0JI0 KOMOIHAIITHOT 37aTHOCTI BITHOBHHKIB (DePTUIHLHOCTI (3aITMITIOBAYiB)
’KHUTa € BUCOKUH piBEHb €(PEKTIB 3arajbHOI KOMOIHAIIIHOT 31aTHOCTI. 3a 10OOPY JiHIN
HeoOximHo Bu3HauuTH iX edexktn 3K3 3a OCHOBHMMH O3HaKaMHu, 30KpeMa,
YPOXKAWHICTIO, SIKICTIO 3€pHA Ta 1HIIMMHU CKJIAJIOBUMH CJIIEMEHTH TPOIYKTHBHOCTI.
OCHOBHUM KpUTEPIEM CEJICKIIMHOI IIIHHOCTI JIiHIT € IPOSIB TETEPO3UCY B HAIAIKIB 3a
BPOKaNHICTIO.

Y pesyinbTaTi MNpPOBEACHUX JOCHIIKEHb BCTAaHOBJEHO, 1[0 3arajbHa
KOMOIHaIliiHa 3MaTHICTh JIIHIA KHWTAa O3MMOTO 3MIHIOETHCS 3a BIUIMBY YHWHHUKIB
30BHIIIHLOT'O MMPUPOTHOTO CEPEAOBUIIA Ta PI3HUTHCS 3a pokaMu. KoxHa koMOiHaIlis
CXpelllyBaHHS BHPI3HSJIACh 1HAUBIAYAJbHUMHU TOKa3HUKAMU MPOAYKTUBHOCTI.
HaiiBunum edexrom 3K3 3a BpoxkalHICTIO MPOJOBXK JBOX POKIB JOCIHIIKEHb
xapaktepusyBainuch 3pasku 1714—1, 1719-3, 1744-2. 3 anpoOGoBaHuUX MaTepialiiB
BiIIOpaHo T’ATH JiHIN, 30kpema, 1714-1, 1719-3, 1731-9, 1742-5, 1744-2, 31
cTabubHO BUcOoKo10 3K3. OTprmaHi MaTepiajii BAKOPUCTOBYIOTHCS B CEJICKIIHHOMY
MPOLEC] 31 CTBOPEHHSI COPTIB-CUHTETUKIB )KUTA O3UMOTO.

BucHoBoOK. 3a cenekuiiiHOTo Mpolecy CTBOPEHO HU3KY IHOPEIHUX JIHIHN KUTa
03MMOT0. IX aHai3 Ha 3arajgbHy KOMOiHALiHY 37aTHICTH 3a IPOIYKTUBHICTIO JaB
3MOTY BUILIUTU ATk miHiM (17141, 1719-3, 1731-9, 1742-5, 1744-2) 3 BUCOKOIO
3K3. Ili maTepianu AOIYYEHO 10 MPOLECY OTPUMAHHS Ta anpoOanii CUMHTETHYHUX
MOMYJISALINA KYJIBTYPH.
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MOCYXOCTIMKICTb M’SIKOI INIIEHMIIL, ITHTIYKOBAHA TIET 6000 HA
PAHHIMW CTAJII POCTY
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pocnuH, M. Kumunis, Pecy6ika Mosona,
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Anomauis.

Micuyesi  cenomunu  m'axoi  nwenuyi  LI0I/BT16-04, L101/0d.267,
LM/Od.162/M79 ma Monoosa 11 eusuanu Ha paunii cmaodii pocmy Ha npeomem
peaxyii 0esakux MOp@oNociYHUX O3HAK HA OKpemy mda CYMICHY Oil0 aOiomuyHux
Gaxkmopie nocyxu ma memnepamypu. 3a ONMUMATLHUX MEMNEPAMYPHUX VMO8
OUCHepCIliHULL aHANi3 NOKA3Aa8 OCHOBHY 642y 2eHOMuny y (opmyeanHi peakyii Ha
osnaxy K (78,2%). @akmop 600H020 obMedicenHs 3poOuU8 Haubinbuuli 6HeCoK )
Genomuniyny minausicmo 111, J[C i ICPP (54,6%, 43,8% i 80,7%). 3a necnpusmausux
memnepamypuux ymog gakmop RH nokazaé ocHOBHUL 6HECOK V 8apil08AHHS BCIX
o3Hax, ocooauso ona [[C — 86,1%. Yacmka yinvosux gpaxmopis y eapiayii J{K i /IC 3a
000X YM08 mepMooOpoOKU C8i0UUmb Npo pi3Hy adanmayilo OAHUX 03HAK 00 YMO8
nocyxu. ¥ mou owce uac, sucoxa eaca ¢haxmopa Obmedsxcenns Boou y gpopmyeanni
oucnepcii penomuny J{C sioobpasicae cymmese oomedicenns pocmy, a JC € 00Hum 3
NOKA3HUKI6 3 Hausuwjoro dymausicmwo 00 nocyxu. Knacmepnuu awnaniz (Ward's
method) Hna ocHo8i MiHAUBOCMI [HOEKCY MONEPAHMHOCIE 00 O0O0HOYACHOI Oil
abiomuynux cmpecosux ¢axkmopie raacugpikyeas cenomun LI101/BT16—04 3
niosuwenoro cnputinamaugicmio 0o genomunosoi peaxyii 1111, /IK, /[C ma ICPP.

Knwuoei cnosa: nuwenuysa m'axa, eoonuii deghiyum, IIEI" 6000, necnpusmauea
memnepamypa, IHOeKc CUIU pOCMY POCIUH, THOeKC MOJePaAHMHOCHI.
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Abstract.

The local common wheat genotypes LI101/BT16-04, L101/0d.267,
LM/Od.162/M79 and Moldova 11 were investigated at the early growth stage for the
response of some morphological characters to the separate and associated action of
abiotic factors of drought and temperature. Under optimal temperature conditions, the
analysis of variance showed the major weight of Genotype in response formation for
the RL trait (78.2%). The Water Restriction factor contributed the highest share in the
phenotypic variability of GP, SL and PVI (54.6%, 43.8% and 80.7%). Under
unfavorable temperature conditions WR factor showed major contributions in the
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variance of all traits, particularly for SL — 86.1%. The weight of the targeted factors
in the variance of RL and SL under both heat treatment conditions indicates a different
adaptation of the given traits to drought conditions. At the same time, the high weight
of Water Restriction in the variance formation of the SL phenotype reflects a major
growth limitation, SL being one of the indices with the highest susceptibility to drought.
Cluster analysis (Ward's method) based on the variability of the Tolerance Index to
the concomitant action of abiotic stress factors classified genotype L101/BT16—04 with
increased susceptibility for the phenotypic response GP, RL, SL and PV1.

Keywords: common wheat, Water Restriction, PEG 6000, Temperature
unfavorable, Plant Vigor Index, Tolerance Index.

Introduction. Wheat (7riticum aestivum L.) is the second most widely grown
food crop in the world in terms of both area under cultivation and total production
volume. According to FAO estimates, world wheat production in 2023 was one of the
highest on record. In Europe, being cultivated on about 61.2 million hectares, wheat
showed a total production of 269.3 million tons, the average yield being 4.4 t/ha. The
contribution Republic Moldova was 1.6 million tons, with an average yield of 4.1 t/ha
[3]. Presenting an important position in the international trade, the volume of world
wheat production in the 2024/25 marketing year reached almost 793 million metric
tons, which represents an increase of about two million tons compared to the previous
year [12].

Rising global temperatures, including more frequent extreme weather events,
creating various pressures on global agriculture, have caused changes in existing
climate patterns. Wheat holds a unique and crucial position in global agriculture, being
the most widespread food crop threatened by climate change [6, 14]. Extremes of water
restrictions, caused by drought, are becoming a major constraint for European wheat
production. Genotype, as well as the intensity and duration of exposure to drought
stress during flowering, are critical factors limiting the potential of wheat production
[11]. Climate change will strongly affect global wheat production in African and South
Asian countries, crop yields will decrease by 15-16% [6].

The impact of climate change on wheat is manifested as a demand for adaptability
to its growing environment and stability in quality. Global adaptation strategies include
new genetic traits in wheat, such as increased heat tolerance, early vigor, late flowering
and additional nitrogen fertilizer administration [6, 14]. In the context of climatic
extremes, it has become increasingly important to conduct in-depth research on the
impact of drought on wheat and the urgent development of innovative solutions [14].
By affecting essential stages of vegetative and reproductive growth, water stress has a
variety of effects on crops, including molecular, physiological, biochemical and
morphological responses [4, 7, 13]. By affecting essential stages of vegetative and
reproductive growth, water stress has a variety of effects on crops, including molecular,
physiological, biochemical and morphological responses [4, 7, 13]. The impact of
climate change manifests itself as a demand for adaptability to adverse environmental
conditions and stability of wheat growth and quality. Improving wheat adaptability and
resilience to adverse environmental conditions requires the exploration of a wide
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genetic diversity of tolerance to water stress conditions, but also high water use
efficiency [4, 14].

For an adequate and repeatable expression of the phenotypic response, it is useful
to test wheat germplasm under controlled conditions of PEG-induced water restrictions
[6, 9]. Germination potential, stem length and plant vigor index are among the most
sensitive traits to water deficit, followed by root length and coleoptile length [1, 7, 13].

The purpose of the research included determining the role of genotype and water
restrictions in the manifestation of the phenotypic response of some morphological
traits and evaluating 4 local winter wheat genotypes for their potential tolerance to
water stress induced by PEG 6000.

Materials and Methods The experiment was conducted under laboratory
conditions. Advanced lines of fall wheat L101/BT16-04, L1101/0d.267,
LM/0Od.162/M79 and the standard variety Moldova 11 were used as planting material.
Well sorted and uniformized wheat seeds were sanitized in ethyl alcohol (80%) and
calcium chloride (10%), pre-germinated for 2 hours at 300 C, and then distributed
between 2 sheets of filter paper in Petri dishes. Water restriction was achieved by 2
treatments of aqueous solution of PEG 6000 in concentrations 10% and 16% d/v and
distilled water. PEG 6000 is used to regulate the water potential in drought stress
simulation, the high molecular weight does not allow the molecules to penetrate
through the plant cell membrane wall. The phenotypic variability for the traits
Germination Potential (GP), Root and Stem Length (RL and SL) was recorded after 6
days of culture under optimal — 220 C and suboptimal — 120 C temperature conditions.
The integral assessment of the response to the action of water stress was done by Plant
Vigor Index (PVI), calculated by the formula: PV/=Germination Potential (%) x Plant
Length (cm) / 100 [7]. The phenotypic response to the action of stress factors was
assessed for all the characters on the basis of Tolerance Index (77).

Results The test study for wheat tolerance to the separate and associated action
of water restrictions and optimal/suboptimal temperature highlighted the formation of
differentiated phenotypic response of morphological parameters. Thus, the average
values for the GP, RL and SL traits under drought conditions associated with the
optimum temperature varied in the range: 63.3... 93.3%; 97.4... 115.4 mm and 54.6...
75.0 mm. The most extensive variability was attested for GP and SL, while RL showed
only tolerance. The action of drought treatments on a low temperature background
caused moderate reductions for GP and RL (61.7...75.0% and 50.8...67.1 mm), but a
major decrease for the SL phenotype (19.2...30.4 mm), at the same time, the interval
between maximum and minimum values was reduced. The plant vigor index (PVI)
recorded a significant decrease in the low temperature variant compared to the optimal
temperature variant. Under suboptimal temperature conditions, the PVI reported a
decrease of up to 42.5%, 57.5%, 57.7% and 45.8%, respectively, for L101/BT16-04,
L101/0d.267, LM/Od.162/M79 and Moldova 11. Thus, the genotypes L101/BT16-04
and Moldova 11 showed major susceptibility depending on the separate temperature
treatment.

Elucidation of the sources of variation (ANOVA test) in the formation of the
response for the RL phenotype under optimal temperature conditions detected the
major share of the Genotype — 78.2%. The source of variation Water Restrictions (WR)

117



contributed the highest share in the variance of the PG, SL and PVI characters (54.6%,
43.8% and 80.7%). Under unfavorable temperature conditions, the role of the genotype
increases only in the formation of GP variance. At the same time, the WR factor makes
major contributions to the variance of all characters, especially for SL — 86.1%. The
different share of factors in the variability of RL and SL in both conditions of thermal
treatment indicates a different adaptation of these characters to water stress conditions
[4, 7, 8]. At the same time, the large share of the source of variation of WR in the
formation of SLvariability reflects an advanced limitation of SL growth. SL is one of
the parameters with the greatest susceptibility to drought [2, 4]. The major contribution
of WR to the PVI variance (80.7%, 71.8%) for both drought treatments demonstrates
the need to use the PVI trait in testing common wheat for tolerance to the action of
abiotic stress factors (Table 1).

Table 1. Contribution of sources of variation in the manifestation of quantitative
characters in common wheat in response to drought treatments

Sources Degrees Germination Root Stem length | Plant Vigor
of variation | of freedom | potential (GP) | Length (RL) (SL) Index (PVI)
Drought treatment at 22°C
G 3 28,0%#* 78,2%** 41,2%H* 8,4%*
WR 2 54,6%** 11,4% 43, 8H** 80,7%**
G x WR 6 15,0%** 5,1 13,8%%* 0,5%%*
Error 24 0,9 5,3 1,2 1,3
Drought treatment at 12°C
G 3 43,7 22 4k 8,7 A* 23,0%#*
WR 2 40,2%#* 54,3%** 86,1 %** 71,8%%**
Gx WR 6 14,6%** 21,0%#* 4 8% 5,0%#*
Error 24 1,5 2,3 0,5 0,2

Note: *, ** ***_ gtatistical support for p < 0,05, p < 0,01, p < 0,001.

The Tolerance Index (TI) represents the percentage reduction of the trait under
stress relative to the value of the trait in the Control variant. The 77 showed a negative
impact of drought stress for the GP phenotype in genotypes L101/0d.167 (A) and
Moldova 11 (D), with moderate tolerance (<-20%) and/or moderate susceptibility (<-
30%).

Stronger 71 was decreased for root and stem in the interaction of WR factors with
low temperature in genotype L101/BT 16-04 (A). However, the interaction of targeted
factors affected root and stem less in genotype Moldova 11 (D). The hypotheses, that
the decrease in SL and RL values under drought stress conditions may be caused by the
degradation of meristem cells as well as low level conversion of seed reserve into
accessible form for root and stem growth, are mentioned in many researches [5, 9]. The
genotypes L101/BT 16-04 (A), L101/0d.162 (B), and LM/Od.162/M79 (C) showed
advanced susceptibility of LT to response to PEG 6000 at 16% concentration. A major
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decrease in SL was manifested in genotype L101/BT 16-04 (A). The statement, that
SL is one of the most susceptible indices to the action of drought factors is justified in
several researches [5, 13].

The L101/BT16-04 genotype showed the highest decrease in Tolerance Index for
VIP (-70%) in both water stress treatments, particularly under the associated action of
drought treatments with the low temperature treatment of 12° C. The genotype
L101/0d.162 (B) recorded relatively more advanced values, which reports a higher
adaptability of the integral Plant Vigor trait under the combined conditions of
unfavorable abiotic stress factors (Figure 1).
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Fig. 1. Tolerance Index variability in the response
of common wheat L101/BT16-04 (A), L101/0d.267 (B),
LM/0d.162/M79 (C) and Moldova 11 (D)
to abiotic factors
Horizontally: 1, 2—Heat treatment, 220 C; 3, 4—Heat treatment, 120 C;
Vertically, left—Tolerance Index; Vertical, right: 1— Germination Potential,
2—Root Length; 3—Stem Length; 4—Plant Vigor Index;

The agglomerative-iterative algorithm (Ward's method) established the highest
average similarity in the range -25.1...-27.9 in the manifestation of mean value 77 for
the variables L101/0d.267 (2), LM/Od.162/M79 (3) and Moldova 11 (4), the
genotypes being placed in cluster 2. The genotype L101/BT 16-04 (1), showing the
lowest mean value -37.3, was distributed at the Euclidean distance of 13.3 and placed
in cluster 1 (Figure 3). The L101/BT 1604 genotype was attested with the highest
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susceptibility and under various conditions of exposure duration to water stress at the
optimal temperature of 220 C [10].

The analysis of variance under optimal temperature conditions attested the major
weight of the genotype in shaping the response for the Root Length phenotype. Under
unfavourable temperature conditions, the Water Restrictions factor shows major
contributions to the variance of all characters, especially for LT — 86.1%, the index
with the highest susceptibility to drought.

Ward's method
Euclidean distances
1
2
3
4
40 45 50 55 60 65 70
Linkage Distance

Fig. 2. Classification of wheat genotypes based
on the Tolerance Index for the PG, RL, SL and PV traits to the
associated action of abiotic stress factors
Vertically: 1 —L101/BT16-04; 2 —1L.101/0d.267; 3 — M/Od.162/M79; 4 — Moldova
11;

The mechanism by which the response caused by the association of Water
Restrictions treatments and Temperature treatments is manifested varied depending on
the genetic constitution of the wheat genotype investigated. The genotypes
L101/0d.267, LM/Od.162/M79 and Moldova 11 formed a separate cluster with a
higher adaptability to the associated action of abiotic stress factors.
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BIIJIUB CTPOKIB BBEJIEHHS B KYJIBTYPY IN VITRO HA AKTUBAIIIO
PO3BUTKY EKCIVIAHTIB IPEACTABHUKIB POAY CRATAEGUS L.

Poman b. Cunopsik, Cepriit B. I'paxxnan, Onexcanap B. Koanbuyk
YMaHCBbKUH HalllOHAJIBHUM YHIBEpCUTET, Y KpaiHa
E-mail: konf genbreed2014@ukr.net

Anomauis.

Buceimneno pezyromamu docniodcenv oam 6uxody 3 21ubOK020 CNOKOW i 0am
BIOHOBNIeHHSl @ecemayii MAMOYHUX POCIUH 6UOi8 2100y mda 6HIUE IXHbO2O
Qizionociunoeo cmany Ha AKMUBAYIO PO3BUMKY eKCHIAHMIB V KYJIbmypi in Vitro.

Knwuoei cnosa: in vitro, Crataegus L.

INFLUENCE OF THE TIME OF INTRODUCTION INTO IN VITRO
CULTURE ON THE ACTIVATION OF THE DEVELOPMENT OF
EXPLANTS OF REPRESENTATIVES OF THE GENUS CRATAEGUS L.

Roman B. Sydoryak, Serhiy V. Grazhdan, Oleksandr V. Kovalchuk
Uman National University, Ukraine
E-mail: konf genbreed2014@ukr.net

Abstract.

The term impact of introduction into the culture in vitro of hawthorn buds on
activation of explants development is determined. It was turned out that the best terms
were similar to terms of stool vegetation renewal. Introduction into the in vitro culture
during the complete rest and at the beginning of forced rest was not effective.

Keywords: in vitro, Crataegus L.

Beryn. MikpokiioHambHE PO3MHOKEHHS POCIIMH 33 JOTIOMOTOI0 €KCIIJIaHTIB, 1110
MICTSTh MEPUCTEMHI TKAaHWHU a00 MEPUCTEMHI TPYNH KIITHH, /1€ 3MOTY IIBHJIKO
OTPUMYBAaTU BEJIUKY KUIBKICTh POCIMHHOTO MaTepiayly, TE€HETUYHO 1JCHTHYHOTO
BUXIJIHIA POCIIMHI 1 IOC1/Ia€ BaXKJIMBE MICIE Y IPUCKOPEHOMY KJIOHYBaHHi IJIOI0BUX,
AT1AHUX, TEKOPATUBHUX BHUIIB POCIUH Ta ACIKHX JIEPCBHAX nopiz. [o 6e33anepeqHI/IX
nepeBar 1bOro METOAY JUIsl AEPEBHUX MOPIJ CIiJl BIAHECTH SIK BUCOKI KOEPIIIEHTH
PO3MHOXEHHS, MOXJIMBICTh KYJbTUBYBAHHS BIIPOJIOBXK YChOTO POKY, O3OPOBJICHHS
CaJMBHOTO Marepially, MOXIJIMBICTb JOOUpATH B KYJIbTYpl in Vitro POCITMHHHM
Marepian 3 60aKkaHUMH O3HAKAMHM, TaK 1 CKOPOUEHHS IOBEHUIbHOT YaCTUHU KUTTEBOTO
IUKITy 6araTopiyHUX JIEPEBHUX POCITUH, a TAKOXK PO3SMHOKEHHS TUX TIOPI, SIKI BaKKO
a00 30BCiM HE BKOPIHIOIOTHCS 1 HE PO3MHOXKYIOThCS IICTIIICHHSIM y 3BUYaifHIX YMOBaX.
MiKkpoKJIOHaJIbHE PO3MHOKEHHSI BUKOPUCTOBYETHCS JIJIsl CTBOPEHHS KOJIEKIINA COPTIB
Ta BHJIIB, HCOOXITHHUX JUISI CEJICKIIMHO-TEHCTHYHHX pPOOIT, I 30SpeKCHHS
3HUKAIOYMX, PIAKICHUX POCIUH Ta IHTPOAYKLII JEPEBHUX Ta JEKOPATUBHHUX BH/IIB
POCJIMH Y HOB1 YMOBH pocty [1].

binbmicts BuniB rmony (Crataegus) — TiHHI TJIOJIOBI, TEKOPATUBHI 1 JIKAPChKi
pocnuHH. Y cajgax 1 mapkax pOCIMHHU TJIOy BHPOILYIOThH SIK HEBEJIMKI JiepeBa abo

122



BEJIMKI KYIII MOOJMHOKO, B ajesx abo IrpynaMu, 4acTo 3 HUX (POPMYIOTH KOJIIOUI,
HEMpPOXiJHI )kUBOIIOTH. [Imoau GaraTboX BUIB TJI0LY iCTIBHI Y CBIKOMY BHIJISIL, 3
HUX MOXHa TOTYBaTW MOBUAJIO, Keie, MapMmenas. llpemapatu 3 mioaiB Ta KBITOK
JESIKUX BUJIIB BXKUBAIOTD IS JIIKYBaHHS XBOPOO cepiist [2].

TpanuuiifHO BUIU TII0/y PO3MHOXKYIOTh HACIHHEBUM cr1ocoOoM. OJTHaK HACIHHS
IJI0/Iy CXOJIUTh JTy>KE€ MOBLIBLHO, YACTKOBO B MEPIIYy BECHY Micisl CiBOU, a YaCTKOBO B
apyry ab6o i mizuime. Hepimko mo 80% KICTOUOK MOXYTh OyTH TOPOKHIMHU.
BereratuBHO i TOCUTH A0OpPE PO3MHOXKYETHCS KOPEHEBOIO MOPOCHIO, Tipiie —
BifcalKaMd  Ta  INEIJICHHSIM. [CHyBaHHA  HampanbOBaHUX  TEXHOJIOTIH
MIKpOKJIOHYBaHHS in Vitro 0aratboX TpaB’STHUCTHX pPOCIMH Ta TEBHI YCHIXU Y
BUKOPHUCTAHHI 1IbOIO METOAY JJIsl PO3MHOXKEHHSI IESIKUX JIEPEBHUX TOpia [3] MatoTh
MiJICTaBU PO3PAXOBYBATH HAa MOXJIMBICTH HOTO 3aCTOCYBaHHS [UJISi MPUCKOPEHOIO
PO3MHOXKEHHS pociiuH poay Crataegus.

OCHOBHMMH YMHHHMKAaMH, 10 BIUTUBAIOTh HA PO3BUTOK EKCIUIAHTA B KYJIbTYpI
in Vitro € TEHOTHUIl JIOHOPHOI POCIUHH, i1 (Pi310JOTIYHUI Ta OHTOTEHETUYHHUI CTaH,
pO3MIp eKCIUIaHTa, BUXIIHUN OpraH POCIMHHU JJIs BUYJICHEHHS €KCIIaHTa Ta Mopa
POKY, KOJIK OYB B3ATHI €KCIUIAHT [4].

@i31070T1YHUN CTaH OaraTopiuHUX JEPEBHUX POCIUH MPOTATOM POKY 3a3HA€E
CYTTEBHX 3MiH, 1110 Y MICIIEBOCTSAX 3 MEPI0TUYHUMU XOJI0JJaMU MTOB’A3aHO 31 3JJTaTHICTIO
BUTPUMYBATH HECHPUATIIMBI JUIsl BEreTalli Nepiogy poKy. Y JIpyriid NOJOBUHI JIITA Y
POCIIMH TOMIPHOIO KIIIMAaTy BIAOYBA€ThCA MOCTYIOBUU NEpEXi A0 TIMOOKOro
CIIOKOIO, SIKMI TPOSBISETHCA Y CIOBUIBHEHHI POCTOBHX IIPOIIECIB, 37€peB’sTHIHHI
MaroHiB, HAaKOMWYEHH] y TKaHWHAX BYIJIEBOMAIB. BpyHbKHM JEpEBHHMX POCIHH, SIKI
nepedyBarOTh y CTaHl MMOOKOro CIOKOI0, HE PO3IMYCKAIOThCS HABITh MPU CTBOPEHHI
CHPUSATIIMBUX JJII POCTY YMOB. 3 HAOJMKEHHSM BECHU TTTMOOKHUH CIOKIHM MOCTYIOBO
3MIHIOETbCS Ha BUMYIICHHM, 1 OpyHbKH HaOyBalOTh 3JaTHOCTI po3myckaTucs [5].
BusiBnenHss nuHamikd 3MiHE  (P1310JIOTIYHOTO CTaHy JEPEBHUX POCIUH J1acTh
MO>KJIUBICTh BCTAHOBJIFOBATU CIIPUSTINBI CTPOKH JIJIsl BIIOOPY €KCIUJIAHTIB 1 BBEICHHS
1X B KYJIBTYPY in Vitro.

Marepiaiau ta metoau. JlociiKeHHsI BUKOHYBAJIM Y 3MMOBO-BECHSIHUH TIEPIO/I,
KOJIM y POCIMHAX BiAOYyBaIMCh MPOIECH MEPEXOAy BiJ CTaHy TTUOOKOTO CIIOKOIO J0
CTaHy BMMYIICHOTO CMOKOK. [l BH3HAYCHHA JaTH BHXOIY POCIHH 31 CTaHy
IJIMOOKOIrO CIOKOI0 3 MaTOYHHUX JEPEB IMOTHXKHA 3pi3ajid IMaroHu 1 BUTPUMYBAIHU Y
MOCyAMHAX 3 BOJOI0 Tpu TemmepaTrypi Oiu3bko 20 C 10 moyatky po3MyCKaHHS
Opynbok. Kosu yac Bij 3pi3yBaHHsS MaroHa A0 PO3MYCKAaHHS OpPYHbOK CTAaHOBHB HE
Oinplie 7 nHIB, (DIKCYBalU J1aTy BUXOJY POCIHMH 31 CTaHy TJIMOOKOro crmokoro [1].
Beenenus B KYIbTypy in vitro BUKOHYBAJH Yy TPH CTPOKH: 15 mororo, 1 6epe3H;1 |
KBiTHs. |1 11bOTO 3pi3aiy OJHOPIYHI MArOHM TJIOAY 1 BUTPUMYBAIN NIPHU KIMHATHIN
TEMIIEpaTypl y CKISHKAX 3 BOJOIO JI0 MMOYATKY PO3IMyCKaHHS OpYHbOK. bpyHbKH, sKi
CIIYTYBaJIM €KCIUTAaHTAMH TIPU BBEACHHI B KYJBTYPY in Vitro, 3pi3alid, CTEPIIII3yBaIH 1
y CTEepHJIbHUX yMOBax BHCA)KyBaJld Ha >KMBHWIbHE cepenoBuie. KynbTuByBaHHS
3M1MCHIOBAIM Ha MOJU(]IKOBAaHOMY >XKMBUJIBHOMY cepefoBuiili Mypacire 1 Ckyra.
[Toxa3Huk axTuBalii pPO3BUTKY €KCIUIaHTa Bu3Hadaimu uepe3 20 mi6 micus
BHUCA/DKyBAaHHS Ha >KUBUJBHE CEPEJOBHUINE 3a KITBKICTIO EKCIUIAHTIB, y SKHUX
CIIOCTEPITai PO3BUTOK MaKPOCTPYKTYP, BIJ KUIBKOCTI CTEPWJIBHMX EKCILUIAHTIB.
OpHovacHO (ikCyBanu AaTU HACTaHHA (HEHOIOTIYHUX (ha3 y MATOUYHUX JAEPEB 3TIAHO 3
METOJIMKOIO (DEHOJIOTIYHUX CIIOCTEPEKEHb y O0TaHIuHUX canax [4].
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VY cxemy nmocminy Brirouniu Bunu pony Crataegus 3 xonekilii HarionaasHOTO
neuaposnorigaoro napky «Codiiskay HAH Ykpaiau: C. almaatensis A. Pojark. — rmin
anmaatuHcbku, C. arnoldiana Sarg. — tmin ApHonbniB, C. chlorosarka Maxim. —
i 3enenom’sicuit 1 C. phaenopyrum (L. f.) Medic. — rmin rpymesuit. Bugu C.
almaatensis A. Pojark., C. chlorosarka Maxim. 1 C. phaenopyrum (L. f.) Medic.
NEpPCIEeKTUBHI 11 BUKOPUCTAHHS Yy TMApKOOYAIBHMIITBI Ta O3CJICHEHHI 3aBISKHU
nekopaTuBHUM sikocTaM. Pocnunu C. arnoldiana 1ikaBi He JuIe JEKOPATUBHICTIO, a
i popMyIOTH BeNMKi Ta CMadHI TIOAM [2], IO MOXKe OyTH MiACTaBOIO ISl 3aTyICHHS
y CEJICKIIIIO TIJI0I0BUX (POPM.

PesyabTatn Ta o0roBopenHsi. Pe3ynpTaTH BUBUYEHHS JaT  BUXOJY
JOCIIKyBaHUX BUIIB pony Crataegus 3 TIMOOKOTO CIOKOIO (Tabm. 1) mokasanu, o
MEepIIMMH 3 TIMOOKOro crokor Buknuim pocnunu C. chlorosarka Tlpu nepeneceni
3pi3aHUX MaroHiB y KIMHATHI YMOBH OpYHBKH PO3IYCKAJIMCh MPOTSITOM THIKHS Ha
MaroHax 3pizaHux 3 ciyHsA. Maiike Ha MiCSILb Mi3HIIIE ITTUOOKUI CIOKIN 3aKiHUUBCS Y
C. arnoldiana. Po3nyckaHHsi OpyHbOK MPOTATOM CEMHU A10 COCTEpirajayd Ha MaroHax
nanoro Buny 3pizanux 31 ciuns. Y C. almaatensis 1 C. phaenopyrum BuXij 31 cTaHy
rIIMOOKOTO CIOKOIO (DIKCYBaIM BIAMOBIIHO CHOMOTO 1 IBAALSITH MEPIIOTO JIFOTOTO.

Ta6auus 1. {latu Buxo1y 3 rIMOOKOTO CIIOKOIO Ta TOYATKY BEreTallli BUIIB
pony Crataegus (3a 2023-2024 pp.)

Pik [ara Buxony 3 [TouaToxk
Po3nyckanns
Bun crocTepe- rJIMOO0KOTO HaOyXaHHs 5
PYHBOK

KECHb CITOKOIO OpyHBOK

2023 3.01 30.03 10.04
C. chlorosarka

2024 30.12 18.03 24.03

2023 31.01 29.03 9.04
C.arnoldiana

2024 12.01 16.03 21.03

2023 7.02 30.03 12.04
C. almaatensis

2024 31.01 17.03 22.03

2023 21.02 1.04 15.04
C. phaenopyrum

2024 12.02 19.03 26.03

3 Tabnumi 1 BUAHO, 10 HE3BAXKAIOUM HA TaKl Pi3HI JATH BUXOAY 3 TIIMOOKOTO
CIOKOI0, HaOyxaHHS OpyHbOK B YCIX BHIIB MOYajIOCh MaiXKe OJHOYACHO.
C. chlorosarka, C. arnoldiana ta C. almaatensis po3novanu Bererauito B 2023 pori
29-30 Oepesns. Jlume y C. phaenopyrum oO3HaKu BITHOBJICHHS BereTallii CTaH
noMITHUMHU Jemto mi3Hime — 1 kBitHs. Ile moscHroeTscs TiM, 1o y 2023 pori
MPOX0JIOAHA BECHA 3aTpUMalia MoYaToK BereTallii 1 30J1M3ui1a 1aTu MoYaTKy Ha0yXaHHs
OpyHBOK pi3HHX BHIB. [lomanbIn ciocTepeKeHHs MOKa3ain, 10 Y laTaX HACTYIMHUX
denonoriyAnX (a3 YITKIIMIE TPOSBISIOTHCS TEHETHYHI ocoOyimBOCTI BumiB. Paza
posnyckanHa OpyHbok crioyatky Hactana y C. arnoldiana 1 C. chlorosarka —
BinmoBinHO 9 Ta 10 kBiTHS, mizHIEe — y C. almaatensis (12 xBitHs1). OcTaHHIM cepe
JOCTIIKEHUX BUIB BCTYNUB Y (ha3y posmyckanHs OpyHbok C. phaenopyrum y siKOTO
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Halmi3Hime BiAOYBCS Mepexia BiJ TMUOO0KOro 10 BUMYIIEHOTO Croko. Y 2024 porii
BUXi 3 TIIHOOKOr0 CHOKOI, Ha0yXaHHS Ta pO3MyCKaHHA OpYHBOK BCIX
JTOCIDKYBaHUX BUAIB pony Crataegus po3noyajuch padiiie, mopiBHow4Yn 3 2023
pokoM. Ilpu mpomy, sk 1 y 2023 pori, nepmuM y (eHosoriudi (a3u BCTYIUB
C. arnoldiana, octannim — C. phaenopyrum.

AHaJli3 TOKa3HUKIB aKTHBAllli PO3BUTKY €KCIUIAHTIB JOCIIKEHUX BUJIIB POIY
Crataegus moKa3aB HasIBHICTb BEJIMKOI PI3HUII TIPU BBEJCHHI B KYJbTYpY in Vitro 'y
Pi3HI CTPOKH 3MMOBO-BECHSIHOTO MIEP101Y AK MIXK JaTaMH BBEJCHHS, TaK 1 MK PI3HUMH
BUJIaMH (TadII. 2).

Tabuauus 2. AKTHBAIIS pO3BUTKY €KCIIAHTIB BUAIB pony Crataegus 3ajeKHO Bij
CTPOKIB BBEJICHHS B KYJbTYpY in vitro (3a 2023-2024 pp.)

Bun Pix JlaTa BBC/ICHHS B AKTUBAIiA pO3BUTKY
CIIOCTEPEIKECHHS KYJBTYPY In Vitro CKCIUIAHTIB, %
15.02 0
2023 1.03 10
C. almaatensis 104 80
5.02 1
2024 5.03 14
26.03 84
15.02 3
2023 1.03 45
C. arnoldiana 104 8
5.02 2
2024 5.03 42
26.03 86
15.02 6
2023 1.03 40
C. chlorosarka 104 8
5.02 5
2024 5.03 44
26.03 88
15.02
2023 1.03 5
1.04 80
C. phaenopyrum < 02
2024 5.03 6
26.03 85
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Y 2023 poui Bunu C. arnoldiana ta C. chlorosarka, ski BUMIUIM 31 CTaHy
IJIMOOKOTO CIIOKOK0 TPOTATOM Cl4YHsS, HE3HA4YHy MOp(GOTeHHY aKTHUBHICTH (3—6%)
JEMOHCTPYBaJIM BK€ Y MEPIIUI CTPOK BBEACHHA y KYJIbTYpY in vitro — 15 motoro.
[Ipu BBemeHHI LMX BUAIB y KyJIbTypy in vitro 1 Oepe3Hsl MOKa3HUKH aKTHBaIii
pPO3BUTKY eKCIUTaHTiB 3pociu a0 40-45%. Excrmantu BupiB C. almaatensis 1
C. phaenopyrum Tpu BBEACHHI y KyJIbTypy in vitro 15 moToro B3arami He
po3BuBaych. MatouHi pociuau C. almaatensis BUWIIIA 3 TIXOOKOTO CIIOKOTO JIUTIIC
3a 8§ 110 10 MepHioro CTPOKY BBEACHHS Yy KYIbTYypy in Vitro, a PpPOCIHHH
C. phaenopyrum 1e nepedyBalid y CTaHi IMMOOKOTr0 CIOKOIO (IuB. TaoI. 1).

[Ipu BBeneHHI B KyJbTYpy in vitro 1 0Oepe3Hsi MpOSIBUIM 3JATHICTH [0
mopdorenesy 10% excmnantiB C. almaatensis 1 5% excrunantiB C. phaenopyrum, 1mo
Ha 30—40% wmeHie, HiX y 1e xe ctpok y C. arnoldiana ta C. chlorosarka.

BBenennss B KynbTypy in vitro excimaHTiB riony 1 kBitHS 2023 poky
3a0€3Me4mnio 3pOCTaHHs MOKA3HUKIB aKTHBALli PO3BUTKY B YCIX BUBUEHUX BHUJIB 10
80—85%. ¥ 1eii yac y MaTOUHHUX POCIHMH 3aKIHUYBABCS MEP10J BUMYILIEHOTO CIIOKOIO 1
B110yBaJIMCs IPOLIECH BITHOBJIEHHS BEreTallli.

[Ipy anami3l pe3ynpTaTiB BBEACHHS JOCIIKEHUX BHUAIB poay Crataegus B
KYJbTYpY in vitro'y 2024 poui, nopiBHIOH0OYH 3 TaHUMH 2023 poKy, CIOCTEPIraiu JHUILIE
HE3HAau4Hl BIAMIHHOCTI y KUIbKICHUX MOKa3HUKax aKTHBALli PO3BUTKY €KCIUIAHTIB 31
30epeKEHHSIM aHaJOrYyHOI TEHJEHIII 1X 3MIHM 3aJIeKHO BIJl CTPOKY BBEJCHHS B
KyJbTYpY.

BucnoBku. Otxe, B pe3ysbTaTli BUKOHAHMX JOCIHIIKEHb BHUSBIICHO, IIIO
MOYMHATH BBEJEHHS B KYJbTYPY in Vitro OpyHbOK IJIOAY Kpalle y CTPOKH OJIM3bKI 10
MOYaTKy B1JIHOBJICHHS BereTallli MaTOYHUX POCIUH y MPUPOJHUX yMOBax. BBeneHHs
B KYJIBTYPY i1 Vitro €KCIUIaHTIB IJI0y Y Mepioj] TITUOOKOTO CIIOKOI0, & TAKOX Y MepIry
MOJIOBUHY NEP10Ay BUMYIIEHOTO CIIOKOIO BUSBHIIOCS HEe(DEKTUBHUM.

Jlitreparypa

1. Kokob6a 1O.A., banabak A.®D. ArpoTexHi4Hi OCOOJUBOCTI PO3MHOMXKEHHS TJIOIY
(Crataegus L.) crebnoBumu xxuBiisiMu // HaykoBuii Bicnuk HJITYVY: 30. HaykoBo-
TexHIYHUX npaie. — JIbBiB: HIITVYYVY, 2005. — Bun. 15.5. — C. 74-78.

2. Kynax B.A. biorexnonoris nikapcbkux pociuH. ['eHetmuni Ta iziosoro-
61oximiun1 ocHoBu. — K.: JIoroc, 2005. — 730 c.

3. Omnanko A.l, Heoukos M.B. KoHitentis ceaeKIiiHO-TreHETUYHOTO BIOCKOHAIEHHS
JIEPEBHUX 1 YarapHUKOBUX POCIWH // ABTOXTOHHI Ta IHTPOIYKOBaHI POCIUHU
VYkpainu: 30. Hayk. npans HamionansHoro aenaponapky «Codiiskay — H/II HAH
VYkpainn. — K.: Axkagemnepionuka, 2005. — Bum. 1. — C. 65-80.

4. Tpodumenko H.M. Pix Crataegus L. —rmin // Jleanpodnopa Ykpainu. J{lukopocmi
i KynpTHBOBaHI Aepesa 1 Kyiui. [lokputonacinui. Yactuna II. JloBigHuk / 3a pen.
M.A. Koxna ta H.M. Tpopumenko. — K.: ®@itocouionentp, 2005. — C. 146-173.

5. Dirr Michael A. Manual of woody landscape plants. Their identification,
ornamental characteristics, culture, propagation and uses. — Champaign, Illinois,
1998. — 1187 c.

126



YPOKAMHICTDH COPTIB 'OPOXY
3A YMOB CTEINOBOI 30HU YKPAIHUA

Bstuecnas 1. Ciukap, CsiTnana B. Kobnait

CenexuiiHo-reHeTHYHUHN 1HCTUTYT — HalliloHanpHU LIEHTp HACIHHE3HABCTBA Ta
copToBUBUYEHHS, M. Ozeca, Ykpaina

E-mail: bobovi.sgi@ukr.net;

ORCID ID: 0000-0003—0581-5068,

ORCID ID: 0000-0002—4509-2717

Anomauis.

AHaniz ooeporcanux y cmenositi 301l Ykpainu ma inwux Kpainax pe3yibsmamis 3
BUPOUWYBAHHS 20POX)Y CBI0YUMb NPO 3HAYHY iX Hecmabinbhicmb. Tomy cenexyiina
poboma 3 NOKpauwjenHs adanmueHux O3HAK € Haubitbw axkmyanvrolo. Lllnsxom
2ibpuduzayii ma 0000py 3a NOCYUWAUBUX VMO8 MOMCIUBO CMBOPUMU  OLIbLUL
Monepanmui 00 NOCyXu copmu, 5AKI 30amHi nepeHocumu yeu abiomuyHuti cmpec 3
MEHWUMY 8mpamamu  npoOyKmueHocmi. [{nsa npuckopenHs cenexyiunoi pobomu
DPEKOMEHOYEMbCA OLIbUL WUPOKO 3ACMOCO8Y8AMU KPAWi PeKOMOIHAHMHI NiHIl SIK
bamwvKiecovki popmu 01 2ibpudusayii. Hagooumucs xapakmepucmuxa Ho8Ux copmie
20poxy.

Kniouosi cnoea: pexombinanmmi ainii, nOCyxocmitKicms, 2eHU KLIbKICHUX O3HAK.

THE YIELD OF PEA CULTIVARS
UNDER STEPPE CONDITIONS OF UKRAINE

Vyacheslav 1. Sichkar, Svitlana V. Koblai

Plant Breeding and Genetics Institute — National Center of Seed and Cultivar
Investigation, Odesa, Ukraine

E-mail: bobovi.sgi@ubkr.net;

ORCID ID: 0000-0003—-0581-50068,

ORCID ID: 0000-0002—4509-2717

Abstract.

The analysis of the results obtained in the steppe zone of Ukraine and other
countries on the cultivation of pea indicates their significant instability. Therefore,
breeding work to improve adaptive traits is the most relevant. By hybridization and
selection under arid conditions, it is possible to create varieties that are more drought-
tolerant that are able to withstand this abiotic stress with less loss of productivity. To
speed up breeding work, it is recommended to more widely use the best recombinant
lines as parental forms for hybridization. Characteristics of new varieties of pea are
given.

Keywords: recombinant lines, drought resistance, genes of quantitative traits.
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Beryn. Cepen 3epHO0000BHX KYJIBTYP TOPOX BHIAUISAETHCA PSIOM MO3UTUBHUX
03HaK, TOJIOBHUMH CEPeJl SIKUX € KOPOTKUW BETETALIMHIN TIEPiOI, IO TO3BOJISIE HOTO
JIETKO BKJIIOYATH B PI3HOTO poay CiBO3MiHU. L{g KynbTypa Mae 3HaUHMI TO3UTUBHUNA
BILJIUB Ha 30€peKeHHS SKOCTI IPYHTIB 32 paxyHOK 010JI0T14HOI a30TdiKcallii, a TaKOX
BHCOKI KUTBKICTB 1 SIKICTh O1JTKa, KPOXMaJIt0, HU3KH BITaMiHIB 1 MiKpoeJIeMeHTiB. bitok
TOpPOXY XapaKTePU3YEThCA 3HAYHOIO O10JOTIYHOIO I[IHHICTIO, OCKUIBKH MICTUTBH BCi
HE3aMiHHI aMIHOKUCIIOTH, SKi HEOOXIAHI JJIT HOPMAJBbHOI KUTTEMISUIBHOCTI KUBUX
oprati3miB. ToMy HOro HaciHHSI IHTEHCUBHO BUKOPHUCTOBYIOTbH SIK JJIsl BUTOTOBJICHHS
XapyoBHX TMPOJYKTIB, TaK 1 KOMOIKOpMiB. [HTeHcuikallis BUPOIIYBaHHS TOPOXY
CIIpHsi€ TTOAO0JIaHHIO AeIIUTY O1IKa, SKUH ICHY€E K y HaIlli KpaiHi, TaK 1 B I[IJIOMY Ha
rtaneTi 3emisi. BpaxoBytouw 11e, oro kynbTuByroTh Outbiie 100 kpain cBity (Lake et
al., 2021). He menmie 3HaueHHA BIH Ma€ SIK BIAMIHHUNA MOINEPEAHUK Y CIBO3MIHI,
0CO0IMBO JIJIs TIIIIEHUIT 03uMoOi. Tak, 3a BUpOITyBaHHs B AHIIIIT oJiep Kalid MPUOaBKY
BpoxaiiHocTi nimenuii 0,75 T/ra, mo crtaHoButh 10%, a B ABCTpasii MO3UTUBHUMN
edexT Bia Takoi JIaHKK ciBo3MiHM cTaHOBUB 20% (Vaidyanathan et al., 1987).
[Tpu61M3HO TaKi IPUPOCTH YPOKANHOCTI MIIEHULI O3UMO]I CITOCTEPIratOThC 1 B HAILIIHA
KpaiHi.

3a miIonamMu MociBy cepeli 36pHOO000BHUX Y CBITI BIH 3HAXOJUTHCS HA I’ SITOMY
MICIIi 31 3HAYEHHSM O171s1 7 MJIH Ta, a 32 CEPEIHbOI0 YPOKAMHICTIO BIH YCTYNA€E JIUIIE
coi, moJboBUM 000aMm 1 Bulll. HeoOX11HO 3a3HaYUTH, IO TOPOX BUPOLTYIOTh BUKIOYHO
Ha CyXOJUIbHUX 3eMJISIX 3 Ae(hIIUTOM BOJOTH, TOJI AK COsl 3aiiMa€ BEJIMKI TUIOMI 31
3HAYHOIO KUIBbKICTIO onafiB. KopmMoBi 600 KyJIbTUBYIOTh B IIECHTPAIBHUX 1 MIBHIYHUX
€BPOIEHUCHKUX KpaiHax TaKOoX 3 JOCTaTHIM Bojo3abe3nedeHHs M. OCHOBHUMU
BUpPOOHMKAaMHU HaciHHS ropoxy B cBiTi € Kanaga, Kuraii Ta [nais. He3axkaroun Ha
Benuki ot coi, CIIIA Takoxx BUPOIIYIOTh 3HAYHY KUTBKICTh HOTO HACIHHSA, A€ MO0
BHCIBAIOTh y TaK 3BaHiil MieHWYHIN 30H1 (Benuki piBHUHU), KIIIMATHYHI YMOBH SIKO1
nyxe noiioH1 1o Creny YKpaiHu.

VY KiHIIl MUHYJIOTO CTOPi44sl B YKpaiHi FTOJIOBHOIO 36pHOO000BOIO KYJIBTYPOIO OYB
ropox. Moro mioma crasosuna 6ins 1,5 MiH ra, a BaoBHii 36ip — Ha piBHi 3,5 MITH T.
Ha nouatky XXI cTopiyus mionmii ropoxy B HalIii KpaiHi pi3Ko CKOPOTUIIUCH A0 125—
150 Tuc. ra, a BUpoOHUIITBO HACiHHS — 10 258,8-366,0 Tuc. 1. Taka TeHACHIII TpUBEa
710 HU3KW HETaTUBHUX SIBUIL — MOPYLIEHHS CIBO3MIiH, MOTIPUIEHHS POAIOYOCTI IPYHTIB,
HeJI000py BPOXKAMHOCTI 32 paxyHOK HEBIAMOBITHUX MOMEPEIHUKIB.

['moGanbHe TOTEIUTIHHS € OJHIEI0 3 TOJOBHUX MPUYMH HECTaOlIBbHOCTI
BpokaiiHOCTI B 30H1 Cremy YKpaiHu, a TakoX y ropoxocirouux 3oHax Kanaau Tta
CIIA. 3a onTuMaabHOTO BOJIOr03a0€3MEeUYeHHS] B OCTaHHI POKH YPOXKalHICTh HOBHUX
COpPTIB Ta MepCHeKTUBHUX JiHiH csrae 5,0 T/ra (Ciukap 1 ap., 2021). Ane 3a HassBHOCTI
ypokail HOBOro copTy cenekuii [HcturyTty pocnunaunrsa imM. B.S. FOp’eBa laiinyk y
Iy’Ke COpUSITIMBOMY Ha MiBAH1 YKpainu 2021 poui cranoBuB 4,85 T/ra, Toai ik y 2018
12020 pokax Bcroro 0,8 1 0,84 1/ra. CyTTeBY MIHJIMBICTh YPOXKANHOCTI 32 pOKaMHU, siKa
OB’ s13aHa FOJIOBHUM YMHOM 3 BOJIOTICTIO IPYHTY, CIIOCTEPITaId TAKOXK Y XapKiBChKIi
obnacti (Shevchenko et al., 2021). IIpoBeneni B Kanaai pociikeHHs CBi4aTh PO
T€, IO INUIAXOM CEeJEeKI[ii MOXJIMBO TMOCTIHHO MIJBUINYBATH PIBEHb YPOXKAMHOCTI
ropoxy, B TOMY YHCJI M y 30HaxX 3 HEJIOCTaTHhOIO KUIbKiCTIO onajiB (Rubiales et al.,
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2019). SIkpa3 Ha CTBOpPEHHs BHXIJIHOTO Marepiajy 3 TMiJBUILICHUM pPIBHEM
aIalITUBHOCTI 10 mocynuiBuX ymMoB Cteny YKpaiHu HarmpaBiieH1 Halll JOCITIKEHHS
3 MI€I0 KYJIbTYPOIO.

Martepiaun i meToau. [1oap0B1 1OCTIHKEHHS TPOBOAMIIN BIpoAoBxk 2023-2024
pp. Ha monsax CenexkiiHO-TeHeTHYHOTO 1HCTUTYTy — HarioHansHOrO UEHTPY
HACIHHE3HABCTBA Ta COPTOBUBYEHHS, $KI PO3TAIIOBaHI Ha TEPUTOPIi MiBACHHOI
yactuHu [IpruuopHOMOpPCHKOT HU3WMHU, Y CTernoBii 30H1 Onechkoi obmacti. Penbed
Ipe/ICTaBIICHUN Mai»Ke 171ealbHOI0 PIBHUHOIO.

[pyHTOBHI TOKpMB SBJIS€ IMBAEHHI CEPEAHLOIYMYCHI BHCOKOCYIJIMHMCTI
YOpPHO3E€MHU Ha JIECOBUX BIIKIaJeHHAX. ToBumHa rymycHoro mapy 40-50 cM, ymicTt
rymycy 3,5-4,5%. Cyma nornuaytux ocHoB 40—45 mr. exB. Ha 100 r rpyHTy. KijbKICTB
JOCTYHUX (hOpPM eJIeMEeHTIB KuBJIeHHA (B MT. ekB. Ha 100 r rpyHTy): 3—4 azory, 10—
15 P,Os ta 20-30 K,O. Peakiiist rpyHTOBOrO po3unHy HeWTpaidbHa ab0 craboiyskHa
(pH conboBoi BuTsAKKH 6,0—7,2).

V¥ 2023 p. cknanucs HemoraHi yMOBHU JJIS POCTY 1 PO3BUTKY POCIUH rOpoXy, Xo4a
y TpaBHI MaB MicCIlle NEBHUM AePIUUT BOJOTU. AJie 3HAYHA ii KUIBKICTh y KBITHI Ta
MPOXOJIOJHA TemrepaTypa B TpaBHI J03BOJMJIA CTBOPUTH TEBHUU 3amac, M0 HE
MIPUBEJIO 10 OCOOJIMBOrO MPUTHIYEHHS POCTOBUX MPOIIECIB. Y YEPBHI KUIBKICTb OIa]lIB
BIIMOBIZ]ala CepeIHbOMY OaraTopiuHoMy 3HaueHHI0. 3uma 2023-2024 pp. Oyna
MTOMIPHO TEIUIOKO 3 IOCTATHLOIO KUIBKICTIO ONajiB. Y OepesHi Ta kBiTHI 2024 p. Bojioru
OyJ10 OLIBIIIE TOPIBHSIHO 3 CEPEHIM OaraTopiyHUM 3HAYEHHSIM, TOMY O3HaK IMOCYXH B
TpaBHI MU HE CIIOCTEPIraiu, KOJHU JOIIIB 0yJI0 MEHIIIE HOPMHU.

B ocraHHi poKM TOJIOBHY YyBary MNpUAUIAEMO aJaNTUBHUM O3HaKam
CTBOPIOBAHOTO CEJEKI[IHHOTO MaTepiaty, 0COOJIMBO TOJIEPAHTHOTO JI0 HECTaudl BOJIOTH
B I'PYHTI Ta BUCOKHX TeMIIEpaTyp MOBITPA. 3 11€10 METOI0 (PopMyeMO poOOUy KOJIEKITITO
BITUM3HSIHUX Ta 1HO3EMHHUX MOCYXOCTIMKUX T€HOTHIIB, MPU A000PI K 0aTbKIBCHKUX
dbopm nns riOpuau3zaliii, Tak 1 €MITHUX POCIUH 13 TIOPUIHUX MOMYJISIINA paHHIX
MOKOJIIHb O0OB’SI3KOBO BPAaxXxOBYEMO Ii O3HaKu. OLIHKY TOJEPAaHTHOCTI A0 MOCYyXH
BUKOHYEMO HAa OCHOBI TakuX (DEHOTHUIOBUX IMOKAa3HUKIB SIK BUCOTA POCIMH, ILUIOIIA
JUCTKOBOI TIOBEPXHI, CTaH Typropy B CEpeIuHl AHS, IHTEHCHBHICTh POCTOBHUX
IpOIECiB, 3HAYEHHA HAA3E€MHOI Mach. Y KOHTPOJHHOMY, TMOMEpPEAHhOMY Ta
KOHKYPCHOMY BHUIIPOOYBaHH1, KpiM BHIIEHa3BaHUX TOKA3HUKIB, MICJIs 30UpaHHS
BU3HAYAEMO KUIBKICTh BY3JIB 3 000aMu Ha pOCIHMHI, KOE(ILIEHT BUIATAHHS, Macy
1000 nHacinuH, yncyio 0001B, HACIHUH 1 Macy HaCiHHS HA POCIIHMHI.

Pe3yabTaT Ta 00roBopeHHsl. CTBOPEHHS Cy4acCHHX COPTIB rOpoXy 0azyeThCs
Ha BUKOPHUCTAaHHI T'€HIB HEOCUIIAEMOCTI, ByCaTOTO TUITY JIUCTA, YKOPOUEHOTO 1 OLIbII
MIITHOTO JIETEPMIHAHTHOTO CTeOJIa, 1[0 3HAYHO MOKPAIY€ TEXHOJIOTIYHICTh KYJIbTypU
1 3MEHIITye BTpaTH TpH 30MpaHHI Bpokaw. 3alydeHHS 10 TiOpuau3ailii HOBOTO
Marepianay Ta reHiB, SKi €()eKTHBHO BIUIMBAIOTh HA apXITEKTOHIKY POCIIWH, T03BOJIMIIO
B OCTaHHI JiecATUpIYYsl B YKpaiHl Ta HU3I KpaiH CBITY CTBOPUTH BUCOKONPOAYKTHUBHI
COPTU 1€l KyJbTYpH, WLIO0 CHpPUSE IIOPIYHOMY 3pOCTAHHIO BaJIOBUX 300piB.
HailiGinpmux ycmixiB 3 MOKpanieHHs: ypoxkaiiHocTi qocsiruyto B Kanaai ta ®paniii.
Tak, cepenns Horo ypoxaitHicts 3a 2021-2023 pp. y ®panuii ctranosuts 3,01 T/ra, y
Kanani — 2,07 1/ra (tab6n. 1). B okpemi poku y ®paniii 36upanu no 4,0-4,5 1/ra
HaciHHSA Topoxy. Ha kanb, HaBITH y Il KpaiHi cepeiaHs ypOXKaWHICTh CHIIBHO
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3MIHIOBaJach 3a pOKaMH, IO 3aJIeXKaJl0 BiJl YMOB, SKi CKJIaJalucCs BIPOIOBXK
BereTaiitHoro nepiony. Hampuknan, y 2017 poui tyT 3i0panu Beboro 1,22 T/ra ioro
HaciHHA. ToMy cenekiiiiina po6oTa 3 i€ KyJIbTYPOIO 30Cepe/KeHa Ha TTOKPAICHH]
a/IaITUBHUX O3HAK, OCOOJIMBO TOJIEPAHTHOCTI JI0 MOCYIUIMBUX YMOB JOBKIJIIS.

Anami3z ypokaiHocTi Tabmumi 1 CBiqUMTH Mpo Te, IO B YKpaiHi BOHA
3HAaXOJIUTHCS Ha piBHI TakuX KpaiH sk Kanama ta CIIA. Lle cTBepmxye BaxIMBICTh
TOpOXY JIJISl arpapHOTO CeKTOpy YKpainu. ['0JoBHUMEU BUPOOHUKAMH TOPOXY B €BpOITi
€ Opanmis, Icmanisa, Itams, Anrms ta Himeuunmna (Falconnier et al., 2020).
Hes3Bakaroun Ha 3Ha4HI MOTpPeOW B HOTro HACiHHI B IIbOMY PETiOHI IMOCIBHI ILJIOIII
3pOCTAlOTh MOBITBHO, IO TIOB’S3aHO 3 BEJIWKUMH KOJMBAHHSIMH YPOXKaHHOCTI 3a
pokamu (Cernay et al., 2015; Watson et al., 2017).

Taoéauya 1. OcuoBH1 BUpoOHUKH TOpoxy B cBITI (1ani DAO)

[1noma nociBy, THC. Ta VYpoxaliHicTb, T/Ta
2021 | 2022 | 2023 |cepemusal 2021 | 2022 | 2023 |cepenus
Kanana 1491,2 | 1348,0 | 1200,0 | 1346,4 | 1,51 | 2,54 | 2,17 | 2,07
Kuraii 934,9 | 934,3 | 921,0 | 930,1 | 1,57 | 1,58 | 1,63 1,59
[Hmis 606,4 | 762,0 | 839,0 | 735,8 | 1,44 | 1,33 1,35 1,37
Asctpamia | 251,7 | 192,0 | 198,0 | 213,9 | 1,59 | 1,36 | 1,58 1,51
Opanuis 194,3 | 133,5 | 151,6 | 159,8 | 2,84 | 2,99 | 3,20 | 3,01
Ediomis 221,3 | 225,1 | 224,0 | 2235 | 1,74 | 1,78 | 1,81 1,78
[cnanis 115,3 | 122,5 | 229,2 | 155,77 | 1,54 | 1,11 | 0,67 1,11
CIIA 337,5 | 348,8 | 380,8 | 355,7 | 1,90 | 1,96 | 2,15 | 2,00
VYkpaina 240,2 | 125,7 | 150,0 | 172,0 | 1,65 | 2,07 | 2,44 | 2,05

Kpaina

Jlnst BupoiyBanHsa B YkpaiHi y 2024 poui pekoMeHa0BaHO 71 copT ropoxy, B
TOMY YHCIi 29 BITYM3HSIHUX Ta 42 1HO3EMHOTO MOXO0KeHHS. Benyul mo3uilii y Hamrii
KpaiHi 31 cenekuii miei KynbTypH 3aiimae [HctutyT pocnuaHuITBa M. B. S, FOp’eBa
(m. XapkiB), 11 copTiB SIKOTO 3HAXOJATHCA Y ACp>KaBHOMY peectpl Ykpainu. [pyry
no3uiiro  3aiimMae  CeNeKIiiHO-TeHeTUYHUN 1HCTUTYT — HamioHanpHUN T1IEHTP
HACIHHE3HABCTBA Ta COPTOBUBUEHHS 31 7 copTamu. [3 IHO3EMHHX HAyKOBHUX YCTaHOB
HanO1IbIIe 3apeecTpoBano copTiB 13 Uexii (10) 1 Himeuuunwu (9).

BunpoOyBaHHs y cTenoBiil MOCYHUIUBINA 30HI YKpaiHM J03BOJSIOTH BHUSIBUTH
TOJIEPAHTHI JI0 HEJJOCTATHBOI KIJILKOCTI BOJIOTH B I'PYHTI Ta MIABUIIEHUX TEMIEPATYP
MOBITPS TEHOTHUIIH, SIKi MOYKJIMBO TIPOMOHYBATH JJIsi BUPOIIYBAaHHS Ta PeKOMEHyBaTH
JUISl BUKOPUCTaHHS SIK OaThbKIBCHKMX (POpPM UIsl MOJANBINOI CEIEKLIMHOI POOOTH.
BuBueHHs 3Ha4HOr0 HaOOPyY COPTIB PI3ZHOTO MOXOIKEHHS TOKA3aJ10, 1110 BPOXKAHHICTh
OUIBIIOCTI 3 HUX Y MOCYLUIMBI POKHM 3HAXOAMUThCS Ha piBHI 1,5-1,7 1/ra (Tabn. 2).
JIume y 2024 pomui xapkiBcbkuit copt ["aiiayk i aBcTpivicbkuii Ctabin qanu Bpoxkai
Tpoxu Outbiui 1,9 T/ra. Cepen COpTiB 0JI€CHKOT CEIEKIIT KpaluMu BUSBUINMCH biauit
anren 1 [Ipuctans, cepen xapkiBcbkoi — MeneHar 1 JleBis.
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Taobauysa 2. YpoxxaiiHICTh 1 BMICT O1J1Ka B HACIHHI COPTIB TOPOXY €KOJIOTIYHOTO
BUINIPOOYBaHHS

VYpoxkaliHicTb, T/Ta

Vwmict O11Ka, %

Copr Hoxomwettts ) 3 12024 p.| cepema [2023 p. 2024 p. cepenmiii
CBiT, cT. CrI'l 1,63 | 1,49 1,56 21,3 | 20,6 20,9
Kpyi3 -//- 1,54 | 1,54 1,54 259 | 214 23,6
TTpucTanb //- 1,57 | 1,78 | 1,68 | 22,0 | 222 | 22,1
Hapynok Cremny -//- 1,45 | 1,63 1,54 22,9 | 22,0 22,4
binuii aaren -//- 1,76 | 1,58 1,67 223 | 213 21,8
Ko3zauox -//- 1,61 | 1,50 1,56 243 | 223 23,3
Benerens -//- 1,70 | 1,50 1,60 23,1 | 24,3 23,7
['msnc IP 1,63 | 1,30 1,46 20,5 | 20,4 20,4
Marnar -//- 1,10 | 1,45 1,28 222 | 232 22,7
MeneHat /- 1,79 | 1,73 | 1,76 | 21,6 | 23,1 | 224
OmoT /- 126 | 1,69 | 148 | 213 | 224 | 21,8
Oraman -//- 0,96 | 1,61 1,28 219 | 229 22.4
Yexbek /- 1,00 | 1,48 | 128 | 22,1 | 224 | 222
iﬁ‘gﬁ;ﬁ;ﬂﬂ /- 1,47 | 1,56 | 1,52 | 241 | - -
[aiiayx -//- 1,27 | 1,93 1,60 21,6 | 22,7 22,2
YekpUriHChbKHMA -//- 1,21 | 0,80 1,00 25,0 | 22,7 23,8
[HapeBuu -//- 1,27 | 1,50 1,38 24,2 - -
JeBi3 -//- 1,59 | 1,78 1,68 18,9 | 20,9 19,9
Kamepron -//- 1,21 | 1,50 1,36 22,0 | 23,1 22,6
Kombainosuit 1 VYkpaina 1,91 | 1,24 1,58 242 | 23,2 23,8
I'perop Himeyumna | 1,73 | 1,38 1,56 24,5 | 223 23,7
ACTpOHABT -//- 1,49 | 1,65 1,57 21,8 | 20,1 20,9
CanamaHka -//- 1,82 | 1,67 1,74 224 | 23,6 23,0
Tpodir Hinepnanmu | 147 | 1,13 | 1,30 | 20,5 | 22,1 | 2173
Crabin ABcTpis 1,55 | 1,92 1,74 224 | 224 22.4
Tepno Yexis 1,38 | 1,31 1,34 219 | 224 22,2
I'oTiBCHLKMH -//- 1,79 | 1,48 1,64 21,9 | 21,6 21,8
3eKOH -//- 0,88 | 1,27 1,08 22,8 | 22,8 22,8
Iapne -//- 1,35 | 1,69 1,52 220 | 21,4 21,7
EKO -//- 1,45 | 1,20 1,32 245 | 23,1 23,8
Immmy e -//- 1,57 | 1,05 1,31 25,0 | 22,0 23,5
[Moceiimon -//- 1,34 | 1,27 1,30 254 | 229 24,2

HIPs 0,08 | 0,21 —
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I3 iHO3eMHHMX COPTIB HEOOXITHO BiA3HAUUTH A0Ope BIJOMHUN Yy HaIIW KpaiHi
yecbkuil copT [oTiBcbkuii, HiMmeupkuii Canamanka Ta aBcTpiiicbkuii Ctabin. Y
BUPOOHUYMX YMOBaX HaIloi KpaiHW HAMOLIbIII TUIOII 3aiiMalOTh Y€ChbKi Ta HIMEIIbKi
COpTH.

["'0710BHOIO METOIO CENEKIIHHOT MPOTpaMH HAIIIOTO IHCTUTYTY € CTBOPEHHS COPTIB
rOpoxy 3 MOKpAaIIeHUM KOMIUIEKCOM aJalTUBHUX O3HAK, TaK K MPUPOIHI (aKkTopu
HAIIIOTO PETIOHY XapaKTepPU3y€eThCs 3HAYHOIO BapiaOeIbHICTIO, 110 T03BOJISIE J00paTh
TEeHOTUIIH, Y SIKUX TMOEIHYIOThCS SIK TOJIEPAHTHICTH JI0 CTPECOBUX (HaKTOpPIB, TaK 1
MO>KJIMBICTH IIBUJIKOTO MiCJISICTECOBOTO B1IHOBJICHHS.

Haie 3aBnanus nosisirae B ToMy, 1100 00’€IHATH 111 JBa T€HETUYH1 KOMILIEKCH.
J1Jist BUpIIIEHHS IbOTO 3aBJIaHHS B OCTaHHI POKU CYTTEBO PO3IMIMPIOEMO reHODOH T 13
pI3HMX KpaiH CBITy, J0 TiOpuau3aiii 3alydyaeMO BHJIJIEHI MOCYXOCTIHKI
PEKOMOIHAHTHI JIiHIT 3 METOI HArpoMajPKeHHsS T'€HIB KUIbKICHOTO THUITy B OJHOMY
reHoTuni. Mu BBakaemMo, 110 MOCTYNOBUM OO0’ €IHAHHSAM <«JIPIOHUX» TEHIB, K1 3a
CTPECOBUX YMOB 1 IHIIIIOIOTH Pi3HI 3aXUCHI peakilli, MOXXJIUBO Oyje MiJBUIIUTH
YPOKaMHICTh 3a MOCYNUIMBUX YMOB. Peamizailis nporo 3aBaaHHsi nMoTpedye Oarato
4acy, a MOCTYIOBI MMO3UTHBHI 3MIHU MPOAYKTUBHOCTI POCIHH CTAHOBJIATH HEBEIIUKY
BEIMYUHY. AJie OUTbII paJuKaJIbHUX METO/IIB MOKPAIIEHHS aJalTUBHOCTI IOKH LIO HE
BuHO. CripaBa B TOMY, 110 B yCHaJKyBaHHI KOMIUIEKCY O3HaK LIbOTO POAY 3aiisiHI
Ir€HU BChOIO OpPraHi3My, TOOTO THCS4Yl JIOKYCIB 1 NOCATHYTH, 1100 ixHA Ais Oyna
CHpsIMOBaHa B OJTHOMY HampsiMi Ha JaHHOMY €Tall PO3BUTKY HAayKH HaA3BUYAIHO
ckiagHo. Hampukian, ypoxaiiHi XapakTepUCTHKU MEPCIEKTUBHUX PEKOMOIHAHTHHUX
JHIMA HaBeJIeH1 B Ta0muIi 3.

Tabauysa 3. XapakTepuCcTHKa KpalluX peKOMOIHAHTHUX JIIHIM TOPOXY 32 YMOB
niBaeHHoro Creny Ykpainu

TMonsoBuii VpoxaiinicTs, T/Ta 6.yMiCT)
Ne 2024 p. [ToxomxeHHs L1Ka, %o
2023 p. | 2024 p. | cepenns
1 CgiT, cTaHIapT 2,03 1,36 1,69 19,7
2 (Opnyc/Tpion)x(Komne/Bactp.)| 2,08 1,68 1,88 19,2
3 JI07/XapkiB’stHUH 1,82 1,65 1,74 21,0
37 Bizup/Uekbex 1,95 1,52 1,74 20,8
6 Manonna/Bizup 2,14 1,57 1,86 20,7
12 C24 2,10 1,65 1,88 20,7
26 UekOex/OpaoB4aHUH 1,92 1,64 1,78 18,9
50 Bizup/I1IkBan 1,96 1,60 1,78 20,5
52 Po3smu.4/ManoHHa 2,37 1,34 1,86 19,3
4 Eﬁ;ﬁ%ﬁigm) * 255 | 136 | 1,96 19.9
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3a morogHuMHU mokazHukamu 2023 pik OyB J€II0 KpanuM HopiBHSHO 3 2024,
TOMY PiBEHb YPOXKAWHOCTI Y I[bOMY POIIi OyYB TPOXH BHIIUM. AJIe JTUIIIC YACTHHA JIIHIH
2023 poxky miaTBepamia cBoto nepeBary B 2024 porri. Mu BBaXkaeMo, 110 AEsIKi 13 HUX
MOXKYTh CIIyTYBaTH B TEPCIIEKTUBI SIK HOBI COPTH. AJle KpiM TOr0, BOHU € LIHHUMU
0aThKIBCHKUMH (pOpMaMHU TSl CXPENTyBaHHS 3 METOIO TOJIAIBIIIOT0 HarpOMaKEHHS
aJanTHBHUX TEHIB.

Y 2023 1 2024 pp. 10 Aep>KaBHOTO BUIMPOOYBAHHS HAIIUM 1HCTHUTYTOM OYJIO
nepeaHo JeKiIbka HOBHX copTiB. IIpe3eHT opechkuil BWAUICHUH 13 T1OpHIHOL
KOMOIHaIlli, oJep>KaHoi BiJ cXpelryBaHHS copTy ManonHa 3 jiHieto Nel(O0-—115,
cTBOpeHo0 B [HcTUTyTI pociuuaunTBa iM. B.S. FOp’eBa. CopT BIZHOCHUTBCS 10
pi3HOBUIHOCTI Semineum. Cepeanpocturinii (75-80 ni0), HamiBKapiuk (BHCOTa
pociIvH 65 CM) ByCaroro THUITYy 3 IJIAJIKUM HACIHHSM 1 pyOUYHMKOM >KOBTOTO KOJIBOPY.
Maca 1000 nacinun 230 r. YpokailHICTh 32 pokaMu BapiroBajia B Mexax 2,1-3,8 1/ra
Ta OCTOBIpHO NepeBuillyBasia cranaapt CBiT. CoOpT BUPI3HAETHCS MOCYXOCTIMKICTIO
(8 6aniB), He Buisrae (8 oOamiB). CTIMKICTP JO ACKOXITO3Y, MEPOHOCIOPO3Y Ta
KOpPEHEBUX THUWJIEH Ha piBHI 8 OaniB. YMicT Ouika 24%.

Coptr ABaHC OTpUMaHMl y pe3yJbTaTl CXpellyBaHb copTy ManoHHa 3
xapkiBcbkowo JiHie0 Ne64. Cepenubocturinuit (75—-80 ni0), HamiBKapJuK (BUCOTa
pociiiH 65 cM), EBPONEUCHKOTO TUITY, ByCaTHil 3 I1aJIKUM HACIHHIM dOBTOT'O KOJIbOPY,
KOJIip pyOuunKa He Bipi3HsaeThes Bl HaciHHA. Maca 1000 Haciaun 230 r. YpoxkaliHiCTh
3a poKaMd B KOHKYpPCHOMY BHUIIpOOYyBaHHI BapiroBajia B mexax 1,9-2.4 t/ra. Copt
BUPI3HAETHCS TOCyXocTiikicTio (8 ©OaniB), He Buisirae (8 OamiB). CTIMKICTH 0
aCKOXITO3y, MEPOHOCIIOPO3Y Ta KOPEHEBUX THWJIEH Ha piBHI § OainiB. YMicT OuIka y
nepepaxyHKy Ha abCONOTHO cyxy Macy 22%.

VY 2024 pomi Ykpaina 310pana Ha mommi 212 tuc. ramo 2,19 1/ra. OcHOBHI ITOCIBH
Oynu 3ocepemkeri B Opechbkiid, XapKiBChKii, MukonaiBcekii Ta KipoBorpaachbkii
oOnacTsax. 3a BaJoBUM 300pOoM ropoxy YKpaiHa BXOAWTH Yy MEpILy JECATKY KpaiH
CBITY.

BucnoBku. OgHuUM 13 OCHOBHMX HEJOJIIKIB CyYaCHHUX COPTIB TOpPOXY €
HECTaOUIBHICTh YPOKaMHOCTI 32 pokaMu. Ha chOroAHiIHIi 1€Hb TOCYXOCTIMKI COPTU
BIICYTHI. 3 METOIO0 MOKPAIICHHS Ii€i 03HaKKW HEOOX1HO MPAKTUKYyBAaTH MOCTYIOBE
HarpoMapKeHHs TeHI1B KUIbKICHUX O3HAK 3 HE3HAYHOI (PEHOTHUIIOBOIO JI1€10 BIPOIOBK
HU3KHU MOKOMiHb. J{0o Ti0puaun3aliii 3amyyaTi 0JIM3bKOCIOPIIHEHI pEeKOMOIHAHTHI JIHI1
3 METOI aKyMyJIIOBaHHS TEHIB, SKI TMO3WTMBHO BIUIMBAIOTh HA MPOXOJKCHHS
ablotnunux cTpeciB. HaBeneHa xapakTepucTuka nepegaHux Ha IepKaBHY eKCTIIEPTU3Y
COPTIB TOPOXY.
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CONSERVATION OF THE DIVERSITY OF BOTANICAL GARDEN
COLLECTION WITH THE USE OF IN VITRO TECHNIQUES WITH
EXAMPLE OF PTELEA TRIFOLIATA L. (RUTACEAE JUSS.)
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Annotation.

In vitro methods significantly enhance the conservation potential of threatened
plant species. In recent years, an increasing number of plant species face the risk of
extinction due to environmental changes and human activities. In response, the
Biotechnology Laboratory of the Botanical Garden at the Institute of Botany, Tashkent,
Uzbekistan, has initiated an in vitro propagation program to preserve an extensive
collection of plant species, including those at risk of extinction. This collection
comprises both specimens from natural habitats and plants maintained within the
Botanical Garden.

Keywords: in vitro propagation, botanical garden collection.
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Introduction. The conservation of biological diversity is one of the primary
objectives of botanical gardens worldwide. These institutions play a crucial role in
preserving plant genetic resources, protecting rare and endangered species, and
maintaining biodiversity. All conservation activities related to plant species and
varieties are guided by key international agreements and frameworks, including the
Convention on Biological Diversity (1995, 2006), the International Botanical Gardens
Plant Conservation Program (2000), and the Global Strategy for Plant Conservation
(2002), among others. These initiatives emphasize ex situ conservation strategies,
which involve the preservation of plant genetic material outside its natural habitat.

One of the most effective strategies for preserving plant biodiversity is the
establishment of an in vitro genetic bank, where plant samples are maintained under
low-temperature, slow-growth conditions. This method ensures the long-term storage
of plant genetic material while minimizing genetic drift and maintaining the integrity
of rare and valuable plant species. Compared to traditional vegetative propagation
methods, in vitro conservation offers several advantages, including:

o Independence from climatic conditions, enabling year-round conservation and
propagation,

« The ability to establish aseptic cultures using minimal explant material, reducing
disturbances to wild populations,

« Efficient space utilization and reduced labor costs, making it a cost-effective
solution for large-scale plant conservation.

Modern biotechnological approaches, particularly clonal micropropagation,
significantly enhance both large-scale production and the conservation of plant species
in in vitro collections. This technique is particularly valuable for economically
significant perennial crops and for the preservation of rare and endangered species that
are difficult to propagate via seeds due to dormancy, low germination rates, or genetic
instability. The development of effective clonal micropropagation techniques is a
fundamental prerequisite for the establishment of in vitro gene banks, ensuring the
preservation of valuable plant genetic resources for future generations.

This article presents the results of in vitro propagation of Ptelea trifoliata L., a
single-specimen plant from the Botanical Garden collection. The study explores the
potential of in vitro propagation as a tool for the conservation of unique and threatened
plant species, demonstrating its effectiveness in maintaining genetic diversity and
supporting long-term conservation goals. The findings contribute to ongoing efforts in
plant biotechnology and conservation science, highlighting the role of tissue culture
techniques in sustainable biodiversity management.

Material. This study focuses on plant species that are represented by a single
specimen within the collection of the Tashkent Botanical Garden named after Acad.
F.N. Rusanov, under the Institute of Botany, Academy of Sciences of the Republic of
Uzbekistan.

Ptelea trifoliata L., commonly known as common hoptree, wafer ash, stinking
ash, and skunk bush, belongs to the Rutaceae (citrus) family. It is native to North
America, with distribution across Canada, the United States, and Mexico. This species
is a deciduous shrub or small tree characterized by alternate, trifoliate leaves.

Dilutions of P. trifoliata are used in homeopathic medicine, where they are
considered highly potent. The root bark possesses anthelmintic, antibacterial,
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antiperiodic, and tonic properties and is often combined with other medicinal
compounds to enhance efficacy. The leaves are traditionally applied to treat wounds,
including intestinal injuries.

This species is an aromatic shrub or small tree with a rounded crown and a slender,
crooked trunk bearing interwoven, ascending branches. When crushed, the bark,
foliage, and twigs emit a slightly lemon-like, musky odor. The leaves are trifoliate and
deciduous, with each leaflet attached to a petiole up to 2 inches long, while the terminal
leaflet measures up to 2.5 inches in length. The leaflets are obovate, with the midrib of
lateral leaflets positioned off-center. The foliage is dark green in summer and turns
yellow in autumn. The flowers are small, greenish-white, and appear in clusters among
the leaves in April. The fruit is a distinctive wafer-like samara, with broad wings
measuring approximately 7/8 inch long by 3/4 inch wide. The species exhibits
morphological variation, with leaflets differing in size and shape across different
populations.

The species derives its common name from its historical use, where its bitter fruit
was reportedly used as a substitute for hops in brewing beer. Additionally, the bitter
root bark, similar to other aromatic barks, has been traditionally utilized in herbal
medicine. Notably, P. trifoliata represents the northernmost New World member of the
Rutaceae  family. (Source: Lady Bird Johnson Wildflower Center,
https://www.wildflower.org)

Method. Classical microcloning methods were used in this research (Butenko,
1964; Kalinin, 1980). As an analogue, the micropropagation protocols of Khajehyar et
al. (2024).

Different plant parts were used as explants for microclonal propagation of species:
1. Apical and axillary buds. Annual branches (annual shoots) were used as explants,
which were cut from plants in different seasons throughout the year and placed in the
refrigerator for 1-7 days.

When choosing sterilizing agents when developing a protocol for sterilization of
explants of the studied species, solutions of sodium hypochloride (4—6%), hydrogen
peroxide (2—15%), silver nitrate (0.01%), Tween20, ethanol (70%) were tested. Belizna
sterilizing solution, “Domestos” sterilizing soap, fungicides difenoconazole (Skor),
mancoseb and metalaxyl (Ridamill Gold 72%), fludioxonil (Maxim), propiconazole
(Agrotilt), antibacterial agents streptomycin, amoxicillin, gentamicin, etc. were used.
Thirty protocols with various combinations and concentrations of sterilizing agents
were tested.

As a nutrient medium, we used ready nutrient media by Duchefa Biochemie B.V
(https://www.duchefa-biochemie.com): nutrient medium Murashige and Skoog
(1962), Chu et al. (1975), Gamborg at al. (1968), McCown Woody Plant Medium
(WPM) (Lloyd G. and McCown, 1980) and Wollosovich (1979). Antibiotic agents
(streptomycin, amoxicillin and gentamicin) were added to the nutrient medium, after
which the nutrient medium autoclaved at 2 atm, 126°C for 20 minutes. Nutrient media
were poured into 25 ml jars. When optimizing the nutrient medium, various
concentrations of sucrose were used (10%, 15%, 20%, 25%, 30%, 35%).

Results. A series of experiments were conducted to determine the most suitable
nutrient medium for in vitro propagation of Ptelea trifoliata L. Among the tested
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media, McCown Woody Plant Medium (WPM — Wood Propagation Media, M0220)
with vitamins from Duchefa Biochemie B.V. was selected as the optimal formulation.
This medium has a classical composition of macro- and microelements and contains
glycine (2.00 mg/L), myo-inositol (100.00 mg/L), nicotinic acid (0.50 mg/L),
pyridoxine hydrochloride (0.50 mg/L), and thiamine hydrochloride (1.00 mg/L). At
each stage of microclonal propagation, the medium was supplemented with sucrose
(30,000 mg/L) and agar (7,000 mg/L).

Annual shoots of P. trifoliata were collected from mature trees and stored under
cold stratification conditions in a damp gauze cloth at +5°C. The shoots were then
segmented into 7—10 cm sections and subjected to a two-stage sterilization process:

1. Preliminary washing: The cuttings were washed under running water, placed in
a soap solution, and rinsed with distilled water (2—3 times).

2. Sterilization under laminar flow conditions: The explants were treated
sequentially in the following solutions:

o Belizna (sodium hypochlorite) with Tween 20

o Distilled water rinse

o Fungicide propiconazole solution (“Agrotilt”)

o Silver nitrate solution

o 70% ethyl alcohol for 60 seconds

o Final rinse with distilled water

Microcuttings were prepared in a laminar flow hood before being introduced into
in vitro culture. The sterilized shoots were processed by removing the apical bud while
retaining two pairs of lateral buds. An oblique incision was made at the base of the
second pair of lateral buds, and one of the lateral buds was excised.

For culture initiation, explants were placed on a nutrient medium supplemented
with 6-benzylaminopurine (BAP) to induce shoot development. The incubation was
conducted under a 16-hour photoperiod (light) and 8-hour dark cycle at a controlled
temperature of 23—-24°C. Throughout all stages of subculturing, the microcuttings were
positioned in the culture container such that the lowest part of the explant was
submerged at a depth of 0.5 mm in the nutrient medium, ensuring that the lower bud
was also in contact with the medium.

The study successfully optimized an in vitro propagation protocol for Ptelea
trifoliata L., 1dentifying WPM supplemented with sucrose and as the most effective
nutrient medium. The two-stage sterilization method significantly reduced
contamination levels, enhancing explant survival rates. Additionally, the inclusion of
6-benzylaminopurine (concentration) facilitated efficient shoot induction under
controlled environmental conditions.

The optimal phytohormone options for in vitro culture induction efficiency in
WPM medium were as follows:

1.BAP (0.2 mg/l) + NAA (0.05 mg/1)

2.BAP (0.2-0.5 mg/l)

The following phytohormones were applied to induce root formation.

1.BAP (0.1 mg/l) + IBA (0.05 mg/1)

2. IBA (0.5 mg/l)

3. IBA (1 mg/l)
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Adaptation to soil: peat, sand, humus were mixed in a ratio of 1:1:1. They were
kept in a phytotron for 1-2 weeks at a temperature of 22°C, 75-80% relative humidity
(Rh), 16/8 photoperiod, and 1,000—1,300 lux illumination. The relative humidity was
gradually reduced to 60%. The plants were transferred from the phytotron to
greenhouse conditions.

These findings provide a reliable approach for ex situ conservation and mass
propagation of P. trifoliata, contributing to its preservation and potential horticultural
applications.

Summary. Sterilization Protocol: Among the tested sterilization agents, up to
80% of the explants remained viable. The most effective sterilization method involved
sequential treatments as follows:

oImmersion in 25% sterilizing soap solution for 20-30 minutes, followed by
thorough rinsing with distilled water.

oTreatment with 0.01% fungicide solution containing propiconazole (20 x
107%), followed by 2—3 washes with distilled water.

olmmersion in 2% Belizna (sodium hypochlorite) solution for 15 minutes,
followed by three washes with distilled water.

o Treatment with 70% ethanol for 30 seconds, followed by three final washes with
autoclaved sterilized water.

2. Optimal Nutrient Media for In Vitro Micropropagation:

oFor the development of mature plants of Ptelea trifoliata L., the Woody Plant
Medium (WPM) was selected.

oThe medium was supplemented with indole-3-butyric acid (IBA), 1-
naphthaleneacetic acid (NAA), and 6-benzylaminopurine (BAP) to promote optimal
growth and development.

This optimized protocol enhances the viability of explants and supports efficient
in vitro micropropagation for conservation and mass propagation efforts.
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Anomauis.

Exonoeiuni eunpobysanns 2iopudie COHAWHUKY DI3HUX 2SpYNn CMIUKOCMI 00
eepbiyuois cenexyii TOB « BHIC» wopiuno 003601510Mmb UOLIUMU UCOKOYPOHCALIHI
2ibpudu, 3 nesHuMu napamempamu aoanmugnocmi. OOHUM 3 HANPAMIB OOCTIONHCEHb €
suUBYeHHs 2ibpudie 3a cmiukicmio 00 eosuxka (Orobanche cumana L.) 6 ymosax
nposokayitinoco @ouny napazsuma. B 2024 poyi ye Oyau 060 1aokayii — y
Jninponemposcwkiti ma Ooecwvkiti obnacmsx. Hasenicms 060X 1oxayii 00360au1a HA
AHAN02TYHOMY HAOOPI 2i6puUdie nposecmu NOPIBHANbHUL AHANI3 DIBHS IHQDEKYIUHO20
@ony 608YKa 8 HUX. 3a pe3yrbmamamu 00CHIONHCEHb BUOINEHO PO BUCOKOYPOICAUHUX
2iOpuUdi8 COHAUMHUKY DI3HUX 3A MEXHON02IEI 8UPOWYBAHH, 3 6UCOKoNW (ban 7) ma
0yaice gucokoro (ban 9) cmitikicmio 00 808uKa.

Knwuoei cnoea: 606uok, ypasicenicms, pisens iHpeKyitinoco ¢oHy napazuma,
VPOACAUHICMb, MEXHON02IS BUPOULYBAHHS

SELECTION OF SUNFLOWER HYBRIDS FOR RESISTANCE TO
BROOMRAPE (OROBANCHE CUMANA L.) IN CONDITIONS OF
PROVOCATIVE BACKGROUNDS OF ECOLOGICAL TESTS IN VNIS
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Abstract.

Ecological tests of sunflower hybrids of different herbicide resistance groups of
VNIS LLC breeding annually allow us to identify high-yielding hybrids with certain
adaptability parameters. One of the areas of research is the study of hybrids for
resistance to broomrape (Orobanche cumana L.) under conditions of a provocative
background of the parasite. In 2024, these were Dnipropetrovsk and Odesa regions.
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The presence of two locations allowed us to conduct a comparative analysis of the level
of the infection background of broomrape in them on a similar set of hybrids.
According to the results of the research, a number of high-yielding sunflower hybrids
with different cultivation technology, with high (score 7) and very high (score 9)
resistance to broomrape were identified.

Keywords: broomrape, infestation, level of the infectious background of the
parasite, yield, cultivation technology

Beryn. PocnunaunTBo B YKpaiHi € OJHUM 13 HaOUIbII BaroMuX CEKTOPIB
E€KOHOMIKH, SIKUH 3a0e31edye 3HaUHy YacTKy BaJIOBOTO BHYTPIIIHBOTO MPOAYKTY Ta €
OCHOBOIO E€KCIIOPTHOTO NOTEHLIany KpaiHu. OJHaK, He3BaKalouu Ha CTaOUIbHE
3pOCTaHHsl O0CSTiB BHUPOOHMIITBA Ta EKCIOPTY MPOAYKLIi POCIMHHMIITBA, Tany3b
CTUKA€ETHCA 3 PSJAOM CEPUO3HMX BUKIHMKIB, SIKI MOXKYTh BIUIMHYTH Ha 1 MallOyTH1A
po3BUTOK. OAHIEID 3 TOJOBHUX MPOOJIEM € 3MIHM KJIIMaTy, IO HPU3BOAATH [0
KOJIMBaHb BPOKAaMHOCTI, BTPAT MPOAYKIIIi Yepe3 MOCYXH, MOBEHI Ta 1HII1 eKCTPEMaJIbHI
noroAHi siBuma. lle Bumarae ananranii BUpOOHUITBA A0 HOBUX KIIMAaTUYHHX YMOB,
BIIPOBA/KEHHSI CyYaCHUX TEXHOJIOT1HA Ta PO3pOOKU CTpaTerii yNpaBiiHHA pU3HKAMU
(Manxoc M.M., Tomamyk [.B., 2024).

UYepes3 3MIHM B KJIIMaTi, SIKI CIOCTEPIratOThCA 1 B YKpaiHi, SIK HIKOJH IOCTaE
BaYXJIMBICTh MUTAHHS a/lanTalli CUIbCbKOIOCMOIAPChKUX KYJIBTYP 10 HUX, SIK OHOTO
3 HampsAMIB CcTaOuTi3amii clTbehbKOTOCHoaapchkoro BupoOHUIITBa (Apanosa T.C.,
Pesniuenko B.I1., Kpuoxuxa €.M., 2024). Bcebiuna orinka peaxiiii riOpuaiB Ha
3MIHM YMOB BHpPOIIYBaHHS B PI3HUX IPYHTOBO — KJIIMAaTHYHUX 30HaX YKpaiHu 3
IFeHETUYHO BHU3HAUEHUM PIBHEM IMPHUCTOCYBAHHS /10 arpoeKOJOrIYHHUX YMOB 30H iX
BUPOIIIYBaHHS, € €()EKTUBHUM IIISIXOM OTPUMAHHS T1OpUIIB 3 HIUPOKUM CIIEKTPOM
agantuBHuX peakiiil (Kupuuenko B. B., Maxnsak K. M., Bapenuk b. ®. Ta in., 2010).

3a Oy1b—AKOi TEXHOJIOT1i BUPOIIYBaHHs, OCHOBHUM KpUTEpieEM BUOOPY Tidpua €
Horo ypoxaiiHicte. CyTTeBe 3HAUCHHS B 11 30€pekeHHI € CTIHKICTh /10 BOBYKa
(IHapumina 4. FO., boposcrka 1L1O., T1apiit . @. Ta iH., 2022).

Merta poboTH — HUIAXOM aHaiizy ocoOymBocTell audepeHuiallii riopumiB 3a
rpynaMu CTIAKOCTI, TOPIBHATU piBeHb 1H(DekuiiHoro (oHy mapasuta 1 BUAUIUTU
riOpuy COHSIIHMKA PI3HOTO TUIY BHUPONIYBaHHS, CTiiiki n0 BoBuka (Orobanche
cumana L.) B yMOBax mpoBOKaIiiHuX (DOHIB ABOX JIOKAIIM €KOJIOTIYHUX BUITPOOYBaHb
BHIC.

Marepianum i metoau. [lInpoxkomMaciiTabHi MOPiIYHI €KOJOTIYHI BUPOOYBAHHS
(EB) r1iOpuaiB COHSIIHUKY PI3HUX TPyn CTIAKOCTI M0 TepOimuaiB cenekiii TOB
«Bceyxkpaincekuii HaykoBuil iHCTUTYT cenekiii» (TOB «BHICy») posmowato B 2019
pomi. B ymoBax 2024 p. BuBuanu 156 HOBUX TiOpUaM COHAIIHUKY 3a MMapaMeTpamu
aJanTUBHOCTI y JecaTH Jokamisx YkpaiHi — YepHiriBebkoi, JXKuToMHUpChKOi,
Uepkacbkoi  (IlImonma, VYwmanw), KuiBcbkoi, 3anopi3pkoi, KipoBorpaacekoi,
JuinpornerpoBchkoi, MukonaiBcbkoi, O1ecbkoi 001acTen.

Po3ranryBanHs AOCTIAHUX TOJIIB IPOBEICHO 3 YPAaXyBaHHSAM OXOIUICHHS PET10HIB
arpoeKkosIoriyHuX 30H Ykpainu. CtaHgapTHa cxema JOCHIKEHHs nependayae BUCIB
riopuaiB 3a TpbOoMa OJIOKAMHU: y TIEPIIOMY PO3MIIIEHO TiOpUIN COHSAIIHUKY
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kiacuyHoro tumy BupontyBanHs (CON — riGpuan); y Apyromy — riOpuau, CTiHKI 10
repOinuaiB rpynu imigazomninoniB (IMI — ribpuan); y TpetboMy — ribpuau, CTiiKi 10
TpubenypoH — metmity (SU — ribpun).

3aKimaaKy JOCTITHUX MIISTHOK, CTIOCTEPEKEHHS Ta OOJIIKM TTPOBEICHO BiATIOBITHO
70 CTaHAAPTHUX I COHSIIHUKA METOAUK. ATPOTEXHIKA — 3araJIbHONPUIHSITA JIJIsI 30H.
Bincranp Mk psaakamu — 75 cMm. BuciB penmomizoBaHHX 3pa3KiB 3IHCHEHO B
JBOKpATHIM MOBTOPHOCTI Osiokam# 1o 20 3pa3KkiB, B KO>KEH OJI0K BBEJICHO 2 CTaHIApPTH.
SIk craHmapTH ypOo’KaHOCTI BUKOPHCTAHO Kpallll 3apeecTpoBaHl B YKpaiHi T1OpHUIH.
brokoBa peHmomizaliis BUKOpPHCTaHa JIJIsl CTBOPEHHSI €KBIBAJICHTHUX TPYI. Y Mexkax
0JIOKY BILIUB YMOB 3HIBEJIhOBAaHWU BHUIIQJIKOBICTIO PO3TAIllyBaHHS TiOpUY BIAHOCHO
iHmmx. 3araneHuii po3mip ginsaku 20,0 M2, posMip 06:ikoBoi ik 10,0 M. I'yctora
CTOSIHHSI POCJIMH J10 30MpaHHs B 30H1 IOCTaTHHOTO 3BOJIO’KEHHS — 60—65 THC. pOCINH Ha
rektap. 30UpaHHs COHSILHUKY HPOBEACHO 3 BU3HAUEHHSIM BpoOKalHOCTI ridpuna 3
TUISIHKY (KT) 1 BOJIOTICTh HACIHHA B npotieci 30upanns (Sharipina Ya., Borovska 1., Parii
Ya. et al., 2020).

B 2024 p. BuBuenHs riopunis consimiHuka cenekuii TOB «BHIC» npoeneno B
yMOBax IpoBoKariitHoro oy BoBuka (Orobanche cumana L.) y JIninponeTpoBChbKii
ta Opecebkiil obnactsax. [Ipu BHU3HAaueHH1 CTIMKOCTI COHAIIHUKY JO BOBYKA Y
exonoriyaux BunpoOyBanHsx (EB), sk mnpaBuno, mnoJsie mig BUIPOOYBaHHS
PO3MINIYIOTh TaM, JI€ Y MUHYJIUX POKaX OyB BUCOKHI pIBEHb YPaKEHHS Mapa3uTOM.

3 MEeTOI OTPHUMaHHS MaKCHMAaJIbHO JOCTOBIpHOI 1H(GOpMAITii 00 CTIHKOCTI
riOpuay OIliHKa MIISHKH MPOBOIUTHCS OJHOYACHO JBOMa OOJIKOBISIMH 3 JBOX
JOP1KOK 3a 0aibHOIO MmIKajoko (Tadi. 1).

Tabnuysa 1. lllkana BU3HAYEHHS CTIMKOCTI COHSIITHUKY J0 BOBYKA

KinbKicTh ypaKeHUX POCIMH Ha YOTUPHOX psiikax IinsHku EB 3a
rpynamu CTiiKocTi, %
cimabka cepenHs CUJIbHA
Mapazur | AYKE BUCOKa BUCOKa . Y N
1Y N . COPUMHAT- | CHPUMHAT- | CHOpPUHHSIT-
CTIHKICTh CTIHKICTb . . :
JIUBICTh JIMBICTh JIMBICTh
6an 9 Oan 7 0an 5 0an 3 Oan 1
BoBuok 0,0 1o 10,0 10,1...30,0 | 30,1...80,0 >85,0

Jlnst mopiBHAHHS PiBHSA 1H(EKIIHHOTO (OHY BOBUKA BHUKOPHCTAHO HASBHICTH
MIHIMQJIBHOTO Ta MaKCHUMaJbHOTO OaiiB y TiOpUAIB y MEBHIN JOKaIlli, a TakoX
cepenHiii 0ai, po3paxoBaHUM K CepeaHE 3HAYCHHSI 110 CYKYITHOCTI T10pUIiB B KOKHIN
nokarii. BusHauenns iH}exiiHoro (QoHy MPOBOAMIM JJIs TOPIBHSIHHS JIOKAIIN 1
CITIIBBIJTHOIIICHHS XapaKTEPUCTUKH TIOPHAIB MpH I1X BHUIUICHHI 3a CTIHKICTIO 0
napasura.

Hudepeniianito riOpuAiB pi3HOrO TUITY BUPOIIYBAaHHS 3a TPYNaMH CTIHKOCTI 10
BOBUKAa IPOBEJEHO Ha aHAJIOriyHOMY HaOopi ridpuaie EB 3 MeTow BHU3HAuYEHHS
KOJIMBAHHS KIJILKOCTI1 3pa3KiB MO IPyIax CTIHKOCTI 0 BOBYKA Y T1OpUIIB PI3HOTO TUITY
BuponryBanHs (Illapunina 4. FO., boposcbka 1. YO., [1apiii 5. @., 2024).
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Pe3yabTatn Ta 00roBopeHHsi. Po3Max KoJuMBaHHS ypaKEHOCTI TiOpuUIiB
COHAIIHUKY BOBUKOM 1 BIAMOBITHO HOMY — OaiiB CTIMKOCTI, BHKOPUCTAHO is
nopiBHSHHA iH(]ekIiitHOorO (hoHy B Jokamisx EB 3 npoBokamiitnuM (GoHOM mapasuTa.

Cepenniii 0an CTIMKOCTI MO CYKYITHOCTI 3pa3KiB Ha MpPOBOKAI[ifHOMY (oHI Y
JoKaIlisx OyB OAHOTO PiBHS 1 cTaHOBUB 6,71 GamniB B jokartii «JHimpoy», 6,56 O6amiB B
nokanii «Oneca» (puc. 1). MakcumanbHUM 0anoM CTIMKOCTI MO TiOpuaax 000X
nokairiit 0yB 6ai 9. [1o0 MiHIMaIBHOTO MTOKA3HMKA, B JIOKAIlii «/[Himpo» Oyiu HasBHI
riOpuan COHSIIHUKY 3 HAMBUIIKUM PiBHEM ypaskeHOCTi — Ounbine 85,0% pocnuH, 1o
BiamoBinae Oamy cririkocti 1. IIpore B mokarii «Omecay, TiOpuayd 3 TaKUM piBHEM
ypakeHOCTI BijicyTH1. B 11t mokarii MiHiManbHMM 0all CTIMKOCTI CTAaHOBUB 3.

min

ave

= = =Jlaimpo — - Oxeca

Puc. 1. BapiaTuBHICTbh OaiB CTIMKOCTI 0 BOBYKA B ABOX Jokaiisx EB, 2024 p.

3a METONMKOIO E€KOJIOTTYHUX BHUNPOOYBaHb B KOXHIA JIOKAIlli BHCIBAIOThH
aHajoriyHuii HaOip riOpuaiB. BukopuctanHs mpoBoOKaliiHOTO (OHY BOBYKA
J03BOJIMJIO PO3NOAUTUTH rOpH/IY 32 PIBHEM YPAKEHOCTI Ha TPYNH CTIMKOCTI 10 HBOTO,
1 CIIBCTaBUTH X KIJIbKICHY HAIIOBHEHICTH IIOJI0 T1OPHIIB TPHOX THUIIIB BUPOIIYBAHHS
B JIBYX JIOKAIIisIX.

Tak, nepeBakHa KUIbKICTh T10pUAIB BCiX TUMIB BUpouryBaHHs (Bix 30,8% y IMI
— riopuaiB 1o 50,0% y CON — ribpumiB) Majna qy’ke BUCOKY CTIMKICTh JI0 BOBYKA
(6a1 9) B nokartii «JIHiIpoy, B TOPIBHIHHI 3 X KUIBKICTIO B ToKaltii «Oxeca» (Bix 3,8%
y IMI- no 34,6% y CON — riOpuaiB) (Tad:m. 2).

[ToniOHy TEHACHIIIIO BIAMIYEHO 32 TUIIAMU BUPOITYBAHHS 1 JIJIT BUCOKOCTIMKHUX
(6an 7) ribpuais. CnabkocupuitHaTauBux Tiopuais (6anx 5, Big 11,0% mo 30,0%
ypakeHUX BOBYKOM POCJHH Ha JUISHKY) OyJjio Ouibine B jokailii «Onpeca» (Bia
18,3% y SU —ri6punis g0 26,9% y CON — 1 IMI — ri6punais), Hi) B JOKaIii
«Iainpoy» (Bixg 7,7% y IMI — ribpunis no 15,4% y CON — ribpumis).

[TepeBaxkny OuTBIIICTH cepenabocpuitHaTINBHX (0an 3, Bia 35,0% mo 60,0%
ypaKeHUX BOBUKOM POCIHUH Ha AUISHKY) BUsBieHO y IMI — ribpunaiB 060X Jokaiii
—50,0% B nokanii «Ongeca»» 123,1% B mokarii «J{HITpoy.

HaitBumuii piBenb ypaxeHocti (Oimpmie 85,0% pocnwH Ha OUISHKY, 1,
BIAMIOBI/IHO, CUJIbHY CIPUUHATAUBICTD (6an 1) BusBineno y 34,6% IMI —1 16,3%
SU — ri6punis B nokamii «Juimpo». B mokanii «Onxeca» riOpuaiB 3 CUIBHOIO
CIIPUMHSATIMBICTIO HE BUSBIICHO.
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Taonuuyn 2. Jludepenuiariis riOpuaiB COHANIHUKY 3a CTIUKICTIO 10 BOBUKA B
nokarisx EB 3a Tumamu TeXHOJIOT1T BUPOITYBaHHS

KinekicTs ri6pumiB, %
ban noxkamis «Omgecay i1 «JIHiIIpo»
CTIAKOCTI1 a A TIORATA <IIPO

SU IMI CON SU IMI CON
6ai 9 18,3 3,8 34,6 41,3 30,8 50,0
oai 7 442 19,2 30,8 26,0 3,8 30,8
6ai 5 18,3 26,9 26,9 11,5 7,7 15,4
oai 3 19,2 50,0 7,7 4,8 23,1 3,8
oai 1 0,0 0,0 0,0 16,3 34,6 0,0

OTtxe, piBEeHb KIJbKICHOT HAIIOBHEHOCTI I'PyIl COPUUHATIMBOCTI (0an 5 — 6an
1) ribpugaMu 3 BUCOKHUM PIBHEM YPaKEHOCTI B 000X JIOKAIisX, TO3BOJISIE 3pOOUTH
BHCHOBOK IPO OCTOBIPHICTh CJIAOKOTO PiBHS YPaK€HOCTI, YM ii BIICYTHOCTI, Ta
BIEBHEHOI CTIMKOCTI T10pUMAiIB, BUIIJICHUX SIK BUCOKO CTIMKkuX (Oanm 7) 1 gyxe
BHUCOKO CTIMKUX (0ay 9) B KOKHIN TPyl 10 TEBHOI TEXHOJIOT1i BUPOITyBaHHS.

Tomy, ipu nipoBeiIeHH]1 poOOTH 3 BUAIJICHHS T'OpH B 3a CTIHKICTIO 10 BOBYKA,
HallKpalllUMU BU3HAHO TI, [0 MOKa3aJu OJJHAKOBUH PIBEHb CTIHKOCTI B yMOBax
IBOX MPOBOKAIIMHUX (POHIB Mapa3ura.

Tak, cepen riOpuuiB, CTIHKUX 10 repOIMUIIB CYIb()OHIICEUOBUHHOI TPYIH
(SU) myxe BUCOKY CTIMKICTh O BOBUKa (06an 9) BUSBWIM JecsTh TOpUiB, cepen
akux mAaTh (22WNCHO0265, 22WNCHO0287, 22WNCHO0316, 22WNCH0330,
23BH001001), 6ynu 10CTOBIPHO BUCOKOYPOKaHHUMU B 000X JoKaIisax (tadiu. 3).

Tabauua 3. Bucokocriiiki (6an 9) no BoBuka SU — ribpuau consmauky, EB 2024 p.
VYpoxkaitHicth T/Ta, | CTIKICTh 10 BOBYKA,

Entry Book Source ID| Entry Name 9% Boora Oan
Name «Opecay | «quinpo» | «Onecay | «Himpo»

SU24UA002| UA6/38 |22WNCHO0265| 2,96* 4,44%* 9 9
SU24UA004 | UA6/100|22WNCHO0287| 3,02* 4,20%* 9 9
SU24UA001| UA6/2 |22WNCHO0310| 2,56 3,25 9 9
SU24UA001| UA6/11 |22WNCHO0314| 2,57 3,73 9 9
SU24UA004| UA6/97 |22WNCHO0316| 2,81* 3,90* 9 9
SU24UA001 | UA6/21 |22WNCHO0330| 3,15* 4,35% 9 9
SU24UA001| UA6/6 | 23BH001001 | 2,79* 4,00%* 9 9
SU24UA001| UA6/8 | 23BH001004 2,52 2,93 9 9
SU24UA002| UA6/28 | 23BH001011 2,54 4,12% 9 9
Cepeone 3a noxayiero 2,45 3,77 — —
HIPys 0,15 0,08 — —

Ipumimka. * — 0ocmosipno Ha 5,0% pieni 3nauywocmi
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Crifikicte 10 BoBuka (06an 7) BusiBUIM 15 Ti0OpuaiB, cepen SKUX BICIM
(22WNCHO0265, 22WNCHO0307, 22WNCHO0337, 22WNCHO0339,
23BH001011/CX2314, 23BH020601, 23BH020604, 23BH020609) Oy mocToBipHO
BHCOKOYPOXXaHUMHU B 000X JIOKAITISX.

Cepen ribpuiB, CTiMKUX 10 repOinuaiB iMia3oaiHoHoBoI rpynu (IMI) BuaineHo
YOTHUPH, CTIHKHX JI0 BOBUKA, PIBEHb O3HAKH SKHUX B JIOKAITii «IHITIPO» 3 Ty’Ke BUCOKOTO
(6am 9), memo 3HM3MIACH A0 Oamy 7 (BHCOKa CTIHKICTh) B Jokarlii «Omgecay (tadm. 4).
['opun 22WNCHO0362 MaB myke BHCOKY CTIHMKICTBh (0an 9) mo mapasutra B 000X
gokamisix. OxpiM nwporo BiH 1 Tiopuax 22WNCHO0385 Oymu  10CTOBIPHO
BHCOKOYPOXXKaifHUMHU B 000X JIOKAITisIX.

Taonuus 4. Bucoxoctiiiki (0an 9) 1 criiiki (6an 7) no BoBuka IMI-ri6puau
consituHuKy, EB 2024 p.

Entry Book YPO>I§aﬁHiCTB T/ra, |CTIMKICTH 10 BOBYKA,
Name Source ID| Entry Name 9% Boulora Oan .
«Opecay | «uinpo» | «Opnecar | «/H1mpo»
IMI24UA001 | UA6/116 | 22WNCHO0362 | 3,26* 4,21% 9 9
IMI24UA001 | UA6/117 | 22WNCHO0363 | 2,30 4,06* 7 9
IMI24UA001 | UA6/118 | 22WNCHO0366 | 2,87* 3,62 7 9
IMI24UA001 | UA6/121 | 22WNCHO0381 | 2,62* 3,40 7 9
IMI24UA001 | UA6/128 | 22WNCHO0385 | 3,03* 4,33% 7 9
CepeoHne 3a noxayieio 2,03 3,65 — —
HIPys 0,32 0,19 — —

Ilpumimka. * — 0ocmosiprno na 5,0% pisni 3nauywocmi

Cepen riOpuaiB kiacuyHoro tuny BupouryBanHs (CON) nyke BUCOKY CTIMKICTb
710 BOBYKa (0an 9) BusiBUIU ecath riopuaiB (Tadi. 5).

Tabauysa 5. Bucokocrtiiiki (6an 9) no BoBuka CON — ribpunu consiiinuky, EB 2024 p.

Entry Book Ypox(()aﬁHiCTb T/ra, |CTIHKICTH 7O BOBYKA,
Name Source ID| Entry Name 9% Bosora Oan .

«Opnecay | «/naimpo» | «Oneca» | «HImpo»
CON24UAO001|UA6/142 22WNCHO0235| 3,04 4,34 9 9
CON24UA001|UA6/147 |22WNCHO0245| 3,46* 4,86* 9 9
CON24UAO001|UA6/145 [22WNCHO0248| 3,49* 4,68%* 9 9
CON24UAO001|UA6/131 [22WNCHO0291| 2,79 4,59%* 9 9
CON24UAO001|UA6/135[22WNCHO0293| 3,05 4,60%* 9 9
CON24UAO001|UA6/133 [22WNCHO0295| 3,24* 4,07* 9 9
CON24UAO001|UA6/134 [22WNCHO0296| 3,50%* 4,51 9 9
CON24UAO001|UA6/153| 22BH000701 | 3,52%* 4,75%* 9 9
Cepeodne 3a nokayiero 2,88 4,41 — —
HIP s 0,23 0,17 — —

Ipumimka. * — 0ocmosgipno na 5,0% pieni 3nauyuocmi
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Cepen Hux riopuaun 22WNCHO0245, 22WNCH0248, 22WNCHO0295,
22BH000701 6ynu 10oCTOBIpHO BHCOKOYpPOKaWHMMH K B Jokaiii «Ojeca», Tak 1 B
nokartii «/[rimpo». CtifikicTs 10 BoBuka (6an 7) BusBmwin dotupu CON — ribpuam —
22WNCHO0221, 22WNCH0223, 22WNCH0228, 22WNCH0233.

BucnoBku. Takum 4YuHOM, B XOJA1 MPOBEIACHHS EKOJOTIYHUX BHIPOOYBAHb
consmnuka cenekuii TOB «BHIC» B ymoBax 2024 p., mpoBeieHO TOPIBHSAHHS PIBHA
iHdekuiiiHoro gony napasuta (O. cumana) 3a pe3yiabTaTaMy aHali3y 0COOIMBOCTEN
nudepeniialii riOpuaiB 3a rpynaMu CTIMKOCTI B yMOBax JBOX IIPOBOKAIIMHUX (DOHIB
nokamiit «/{Hinpo» 1 «Oneca» y BiANMOBIIHUX obyacTsXx. Ha ocHOBI criBcTaBlICHHS
OITIHKM T10pHJIIB 3a CTIHKICTIO JI0 BOBUKa B 000X JIOKAIlSAX, cepell KOKHOTO THUITY
BUPOIIYBAaHHS, BHIIJICHO P BHCOKOYPOXKaWHUX TiOPUIIB COHSIIHUKY 3 BHCOKOIO
(6a1 7) 1 my>ke BHCOKOIO (0ai 9) CTIMKICTIO 10 TTapa3uTa.
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