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UDC 582.998.1
DISTRIBUTION AND SIGNIFICANCE OF THE ASTERACEAE
FAMILY IN FLORA TARKAPCHIGAI BOTANICAL-
GEOGRAPHIC REGION (UZBEKISTAN)

Abduraimov A.S., Daniyarov S.A.,
Jumanov J.A., Botirova L.A.
Gulistan State University
Syrdarya region, Gulistan city, Uzbekistan
e-mail: abduraimov2017@inbox.ru

The article talks about the representatives of the Asteraceae family
distributed in the flora Tarkapchigai botanical-geographical region. Along
with this, the importance in the economy is also detailed. The situation of
the family Mountainous Central Asia province is also discussed. Studies in
flora are illustrated of the Asteraceae family.

Keywords: Uzbekistan, Tarkapchigai, medicinal plants, maps,
Asteraceae.

There are more than 20,000 types of diseases human health in the
world, and more than 15,000 drugs are used un their treatment. 3000 raw
materials are used in the preparation of such drugs, and more than 35 % of
them are obtained from plants. Accordingly, the inventory of medicinal
plant species, the assessment of their resources, and the identification of
promising species for production is one of the urgent issues. Today
botanical research in the world is aimed at identifying plant groups of
specific economic importance, evaluating their resources, using them in
practice, developing methods of their cultivation and protection measures

[1].

At present, when studying flora, it is important to study them by
dividing them into certain botanical regions. To date, there are several not
quite consistent schemes of division of Central Asia into phytochorions,
which demonstrate different approaches to the problem of zoning.

All of them are insufficiently detailed for the territory of
Uzbekistan. One of these areas is Tarkapchigai botanical-geographical
region In the scheme of botanical-geographical zoning of Uzbekistan, the
Tarkapchigai botanical-geographical region (TBGR) within the West—
Hisar district is included among the incompletely studied floristic region.
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Tarkapchigai region is defined as a separate region in the western
spurs of the Gissar ridge located south of Guzar town and Dehkanabad
region, on the left bank of the Kichik-Uradarya River and in the
Tarkapchigay River Basin. These are several parallel sub-latitudinal low
mountain ridges (Ellikbash, Sakyrtau, Kyzyltalla, Seypitau and others). The
southeastern boundary of the region runs along the left watershed of the
Tarkapchigay basin (Tyubere-Oland and Kattapay Mountains) and further
to the north-east along the Chuck-Chuck pass (Akrabad) and Karamas
Mountains. The Valleys of Kichik- Uradarya and Guzardarya rivers are the
northern limit of the region. The area ranges in elevation from 450-500 up
to 2172 m a.s.l. There are the landscapes of foothills as well as arid low and
middle mountains. Outcrops of red beds and gypsum with a very specific
flora are widespread in this territory [13] (Fig. 1).



Figure 1. Map scheme of the study area
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In the large—scale use of medicinal plants, first of all, it is one of
the important tasks to form a list of them, determine the growth points,
analyze the abiotic and biotic factors affecting them, and carry out
continuous monitoring observations on them. The results of research
observations show that the flora of Tarkapchigai botanical-geographical
region is distinguished by the diversity of plant species.

A number of medicinal plants are distributed in this area,
representatives of the Asteraceae family have their place un this list.

The object of study is the flora of vascular plants Tarkapchigay
botanical geographical regions (Uzbekistan). The collected specimens were
identified at National Herbarium of Uzbekistan.

The taxonomic analysis [6, 10, 11] was carried out
according to the generally accepted methods of classical [2, 13]. In the
conspectus, families and genera are arranged according to the system of A.
L. Takhtajan [12]. Some changes in the names of families given in modern
systems of flowering plants APG 1V are separately indicated [ 4]. Priority
names of species are given according to The "Central Asian plant
Identifier" (1968-2015) [9], international indexes - International Plants
Names Index [14, 15], The Plant List [16]. In the taxonomic, the names of
the authors of taxa correspond to the reference book R. K. Brummit, C. E.
Powell [5, 7, 8].

The present study documented 964 species distributed under 384
genera, representing 74 families as per APG V.

During the research, 34 species belonging to 14 genera of
the Asteraceae family distributed in Tarkapchigai botanical-geographical
region were recorded (Table-1). Based on the geographical coordinates of
the mentioned species, their Geo—information system maps were created.
The results of research show that the demand for medicinal plants is
increasing day by day. First of all, this requires the study of the growth
points and natural reserves of these types of plants. One of the important
aspects of floristic research is aimed at determining the economic
properties (medicinal) of plants distributed in the local flora and forming a
list of them.

This type of research allows to determine the areas where
medicinal plants are distributed, to determine the natural and annual
amount used, and to collect quality medicinal products from them. The
results of modern pharmaceuticals show that raw materials obtained from
plants do not cause negative conditions un the human body. The obtained
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results allow monitoring of medicinal plants and their use on a planned
basis. The results obtained from such studies serve as a primary source in
various areas of production.
Table 1
Medicinal plants distributed in the flora Tarkapchigai botanical—
geographical region (Asteraceae)

Ne Genius Number of In the household

species importance

1 Achillea L. 2 Medicinal, fodder

2 Artemisia L 10 Medicinal, essential oil,

insecticide, dyein

3 Centaurea L. 4 Medicinal, honey—juicy

4 Cichorium L. 3 Medicinal, fodder, honey—

juicy

5 Erigeron L. 2 Medicinal

6 Inula L. 2 Medicinal, ornamental,
dyeing, honey—juicy,

fodder

7 Klasea Cass. 1 Medicinal

8 Lactuca L. 2 Medicinal, fodder,

essential oil,

9 Onopordum L. 2 Medicinal, alkaloidal,
essential oil, fodder,
painter, honey—juicy

10 Pseudohandelia 1 Medicinal, ornamental

Tzvelev

11 | Symphyotrichum Nees 1 Medicinal

12 Sonchus L. 1 Medicinal

13 Stizolophus Cass. 1 Medicinal, fodder, honey—

juicy

14 Xanthium L. 2 Medicinal, essential oil,

poisonous
Total 34

This table shows the medicinal and economic importance of the
Asteraceae family, which is distributed in the flora of Tarkapchigai
botanical-geographic region. Here the categories belonging to the family

12



are presented in the section of species. The economic importance of 14
groups of representatives of the flora family was determined during our
research.

The present study on angiosperm diversity of the Tarkapchigai
botanical-geographical region is an initiative for monitoring the species
composition and checking the changes in diversity caused by several
ongoing disturbances. In the present work, Angiosperms of the
Tarkapchigai botanical-geographical region are classified according to
APG V. Asteraceae was found to be the largest family in dicots. On the
other hand, among monocotyledons, Poaceae was found to be the largest
family. This work may be helpful for the researchers to carry out floristic
study in different regions. The present work focuses on inventorization of
angiosperms inorder to establish a comprehensive checklist of the floristic
wealth of the district along with traditional knowledge based information
which will definitely be helpful in providing sustainable utilization of
resources, conservation strategies and management of plant wealth.
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UDC 633:11:547:9497
STUDY OF TECHNOLOGICAL AND PHYSIOLOGICAL
PARAMETERS ON SAMPLES OF DURUM WHEAT
(T. DURUM DESF.)

Abishova Kh. Sh., Mammedova G.A., Abdullayeva L.S.
Institute of Genetic Resources Ministry of Science and Education
Baku city, Azerbaijan
e-mail: abishova.xayala@mail.com

Introduction

The most important task facing the republic's agriculture is to
provide the country's population with the high-quality wheat grain and
other food products.

Currently, against the backdrop of global climate change and
increasing stress factors, the creation of varieties with the high productivity
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potential, technological quality indicators and stable products in all types of
extreme conditions is one of the most actual problem pressing issues.

Therefore, it is necessary to increase overall food crop yields. To
create new stress-resistant, high-yielding varieties and, through selection,
rationally use them for the benefit of humanity.

Materials and methods

The research work was carried out on 29 samples of durum wheat
(T. durum Desf.), cultivated at the Absheron research base, taken from the
National Genbank of the Institute in 2022. The work was mainly carried
out on the Barakatli-95 and Maya varieties. The glassiness of the grain and
the weight of 1000 grains were studied according to generally accepted
methods (DS-10842-64, 10840-64), the quantity and quality of gluten (DS-
9406-60) (Auerman, Voskosensky). The work was mainly carried out on
the Barakatli-95 and Maya varieties. The glassiness of the grain and the
weight of 1000 grains were studied according to generally accepted
methods (DS-10842-64, 10840-64), the quantity and quality of gluten (DS-
9406-60) (Auerman, Voskosensky). The quality of gluten was assessed by
the stability and extensibility of flour. Resistance is measured (using a
KDE-1 device), the total nitrogen content was determined using the
Keldahl method. Polymorphism of storage proteins gliadin modified by
F.A. Poperley and other scientists (1989). Extraction and electrophoretic
analysis in polyacrylamide gel (acid-PAGE) were carried out according to
the V. Bushuk and R. R. Zillman (1978) method [3].

We also carried out a number of other analyzes. The purpose of
the study was to determine the resistance of different genotypes of durum
wheat (T. durum Desf.) to drought, salt and elevated temperature in terms
of seed germination. These studies were carried out in the laboratory
conditions using three methods: on the ability of seeds to germinate under
physiological deficiency; according to the heat resistance of the embryo,
according to the ability of seeds to germinate after keeping them in a water
thermostat for 25 minutes at a temperature of 54°C, according to the ability
of seeds to germinate in a saline solution (0.3 M), a comprehensive
assessment based on the index of general drought resistance was calculated
using the formula L=2at+b; L-total index of drought resistance; a -
percentage of seed germination in sucrose solution; b-percentage of seed
germination after a warm factor.
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Results and its discussion

The Standard, Barakatli-95, May varieties and 29 durum wheat
genotypes were collected and prepared for analysis in 2022 at the Absheron
Research Base.

It was carried out an electrophoretic analysis of the physical
parameters of durum wheat genotypes (T. Durum Desf.),such as the
quantity and quality of gluten, the content of total nitrogen, gliadin and
gluten reserve proteins. The results obtained for glassiness were lower than
in previous years (v. Apulicum 5%, amber white 10%). Only the May
variety showed 100% glassiness from the other studied 29 samples. The
indicators for the weight of 1000 grains are satisfactory; this indicator was
more than 50 grams in 16 samples.

According to the analysis results, the amount of gluten in some
samples was in the range of 21-25%, and in most samples it was below
20%. Even in 6 samples the amount of gluten is below 10%. Only in the
May variety the amount of gluten was 35.2%. The amount of total protein
was 14.4% in the Maya variety and 12.2% in the sample v. Erythromelan.
The protein content in the remaining studied samples was below 10%. An
electrophoretic analysis of grains was also carried out on the 29-th sample
of durum wheat (T. durum Desf.). As a result of electrophoretic analysis,
prolamin storage proteins are conventionally divided into four zones - these
are -, y-, B- and a-gliadins. The study examined blocks of allelic
components at 4 loci of 31 durum wheat samples. Genetic identification of
the studied samples was carried out based on the standard catalogue of loci
Gli 1A, Gli 1B, Gli 6A and Gli 6B (Picture 1-2).
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Picture 1-2. Electrophorograms of loci encoding gliadin in durum wheat genotypes.
1-v.Erythromelan, 2-v.Apulicum, 3-v. Hordeiforme, 4-v.Leucomelan,5-v. Leucomelan,6-v. Leucomelan,7-Barakatli-95, 8-
Maya, 9-Langdon, 10-Mugan, 11-Mirbashir-50, 12-Karagilchik-2, 13-Vugar, 14-Ter-ter, 15-Shiraslan, 16-Turan, 17-Alinja,
18-Karabakh, 19-Yaghut, 20-White wheat , 21-Yantar, 22-Ravan, 23-Khazar, 24-Barakatli-95, 25-Maya, 26-Langdon, 27-
Gomard, 28-Araz, 29-Azer, 30-Salvarty, 31-AG-3118, 32 -Gonur-74, 33-Khudafarin, 34-Auradur.
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Picture 3-4. Electrophorograms of loci encoding glutenin in durum wheat genotypes.
1-v.Erythromelan, 2-v.Apulicum, 3-v. Hordeiforme, 4-v.Leucomelan,5-v. Leucomelan,6-v. Leucomelan,7-
Barakatli-95, 8-Maya, 9-Langdon, 10-Mugan, 11-Mirbashir-50, 12-Karagilchik-2, 13-Vugar, 14-Ter-ter, 15-
Shiraslan, 16-Turan, 17-Alinja, 18-Karabakh, 19-Yaghut, 20-White wheat , 21-Yantar, 22-Ravan, 23-Khazar, 24-
Barakatli-95, 25-Maya, 26-Langdon, 27-Gomard, 28-Araz, 29-Azer, 30-Salvarty, 31-AG-3118, 32 -Gonur-74, 33-
Khudafarin, 34-Auradur.
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Based on the results of the electrophoretic analysis, known blocks
of allelic components of loci encoding gliadin were identified in durum
wheat samples; the catalogue compiled according to the classification of
proteins is being supplemented and improved, which creates opportunities
for the creation of new varieties. In addition, on the basis of technological
analysis, are determined the quality of the studied samples and their
significance in agriculture.

Judging by the results of physiological studies, some varieties of
durum wheat (T. durum Desf.) were identified as resistant to both drought
and heat and assigned to group 1: for example: in K-11 v. Hordeiforme; K-
21-Leucomelan; K-2372 Mugan; K-13234 v.Gomard; v. Auradur; May.
The change in resistance indicators of these varieties was 50-60%.

Since 11 wheat varieties have different resistance to drought and
heat stress (some of them are resistant to drought, some are resistant to heat
stress), they were assigned to the 2nd group, in which the change_in
intensity index was in the range of 40-48% and are identified as unstable .
If we look at the resistance of durum wheat varieties (T. durum Desf.) to
salt stress, then 12 of them are resistant, 10 are unstable, 9 are moderately
resistant. Using the method of assessing the ability of seeds to germinate
after drought, heat and salt stress were selected 4 samples that were
resistant to all 3 stresses K-11.Hordeiforme; K-21 Leucomelan; K-13234-
v. Gomard; v. Auraduz.

Using these factors, it can be achieved important results in the
breeding process for selecting source material, as well as when evaluating
new hybrids, lines and varieties. These samples, selected with high
resistance to stress factors, can be planted in suitable regions and used as
donors in plant breeding work for the resistance to drought, heat and
salinity.
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ABSTRACT

In a world facing climate change and associated environmental
stresses that hamper agricultural productivity and food security, the
requirement for more sustainable agriculture is on the rise. In this regard,
there is a need to expand the area of cultivation of drought-resistant
leguminous crops. The purpose of the research is to study the grass pea
collection, to identify forms with economically valuable traits and to create
on their basis a new highly productive, technologically advanced, valuable
with its quality grass pea grain for a selection in the conditions of the
Republic of Azerbaijan.
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As a result of research, the most high-yielding and high-quality
samples GP-58, GP-59, GP-65, GP-71, GP-73, IFLA-2973, IFLA-240,
IFLA-479, IFLA-1795, IFLA-242, GP-56, GP-87 and samples were
selected GP 97, GP 30, GP 62, GP 70, GP 77, GP 76, GP 71, with a low
level of harmful substances (acid betta-oksalyl amino alanine).

We hope that this will lead to an increase in the acreage of grass
pea in the Republic of Azerbaijan.

Newly-obtained and resistant to bending variety "Zirve" will also
play an important role in expanding the plow cultivation area in Azerbaijan.

Key words: drought-resistant, alternative, initial material, legumes,
plant breeding, protein, grass pea.

INTRODUCTION

The grass pea is endowed with many properties that combine to
make it an attractive food crop in drought-stricken, rain-fed areas where
soil quality is poor and extreme environmental conditions prevail [19].
Despite its tolerance to drought it is not affected by excessive rainfall and
can be grown on land subject to flooding [15; 26; 4]. It has a very hardy
and penetrating root system and therefore can be grown on a wide range of
soil types, including very poor soil and heavy clays. This hardiness,
together with its ability to fix atmospheric nitrogen, makes the crop one
that seems designed to grow under adverse conditions [4]. Compared with
other legumes, the grass pea is resistant to many pests including storage
insects [19].

Grass pea (Lathyrus sativus L.) is an annual cool-season grain
legume crop, that due to its relatively low input requirements compared to
major crops, is considered a model crop for sustainable agriculture and an
interesting alternative for cropping systems diversification in marginal
lands [2; 24]. It is characterized by a wide adaptation to different soils and
climates, to low temperatures, showing flood and drought tolerance, insect
and disease resistance, and high protein content for human and animal feed
[4; 12]. Moreover, it is superior in yield, nitrogen fixation, and salinity
tolerance, when compared to other legume crops [24]. These traits make it
an outstanding crop for ensuring nutritional security, especially in the face
of impending climate challenges [22]. As an example, the importance of
grass pea was recognized by Kew’s Millennium Seed Bank which
considered it among the priority crops to be used for the adaptation of the
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world’s most important food crops to new climatic conditions production
[7; 18].

MATERIALS AND METHODS

The studies were conducted in 2020-2023 at the Institute of Genetic
Resources (IGR) of the National Academy of Sciences (NAS) of
Azerbaijan. The IGR is located on the Absheron peninsula (80 m above sea
level), in a dry subtropical climate with very sunny and dry summers, warm
and sunny falls, and mild almost snhowless winters. The average
temperature is 13.5-14.5°C. Frost in winter is rare. In summer, the
temperature climbs up to 38-40°C, and since 2010 this can reach to 40-
45°C. The driest months are July and August. Most of the rainfalls occur in
winter-spring period. Average yearly rainfall is mediocre and constitutes
120-150 mm and relative humidity is 70,6%. Summer is almost always dry.
The soil is sandy and very poor. Caspian Sea and semi-arid plains
surrounding the peninsula has big impact to the climate. The following
method was used during the research: Methodology for the definition of a
key set of characterization and evaluation descriptors for grasspea
(Lathyrus sativus L.) [1]. Sowing of collection samples was carried out in
duplicate with an area of food of one plant 10 x 45 cm at the optimum time,
in the fall at the end of November. A standard sample was sown after every
10 samples. In the process of growing, the ranks made phenological
observations, determined the time of onset of phenological phases. The
onset of the phase was noted when there were signs in 10% of the plants,
and complete - in the presence of signs in 75% of the plants. The height of
the plant from the soil to its highest point (cm), the height of attachment of
the lower bean (sm), the number of beans per plant, the mass of seeds from
one plant, and the mass of 1000 seeds (g) have been measured.

The main collection of grass pea (75%) reflects the high level of
international cooperation of ICARDA. The sources of formation and
replenishment of the gene pool are also genetic lines, hybrids synthesized
in the process of various selection and genetic experiments. The main
ecological-geographical groups of the ranks described by us are well
distinguishable by morphological features and correspond to our groups of
varieties. They differ in flower color (white, red, blue-lilac) and seed
characteristics (absolute weight of 1000 seeds, seed color (yellowish-white,
brown and sandy) and the nature of the pattern (marbling and spotting)
(Fig. 1-2).
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Figure 1. Coloring of flowers
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A. Yellowish white. B. Brown. C. Sand-marbling

G. Sand - marbling. D. Sand-spotting
Figure 2. Seed signs
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RESULTS AND DISCUSSION

The cheapest, high-quality, highly digestible protein is given by
leguminous crops. Of the legumes for fodder purposes, grass pea, chick
peas and broad beans are important. One of such species of interest for
cultivation in the conditions of the central lowlands of the Republic of
Azerbaijan is the grass pea (Lathyrus sativus L.), which is still classified as
a non-traditional crops. Grass pea is little cultivated, underestimating the
biological and energy potential. In recent years, climate change towards
warming has been noted. All large areas are periodically affected by
drought. In this regard, in agriculture there is a need to expand the area of
cultivation of drought-resistant leguminous crops. The cultivation of
leguminous crops is extremely important in the conditions of the Republic
of Azerbaijan, where animal husbandry is the leading industry, and the
yield of these crops and the productivity of fodder lands are still relatively
low [3].

The purpose of the research is to study the grass pea collection, to
identify forms with economically valuable traits and to create on their basis
a new highly productive, technologically advanced, valuable with its
quality grass pea grain for a selection in the conditions of the Republic of
Azerbaijan.

For selection it is important to know the amplitude of the
variability of the growing season for certain varieties and forms. It is
crucial to study vegetation period not only in total, but also according to
separate phases of growth and development. Growing period largely
determines the suitability of a variety for cultivation in a particular area.
Many economic and biological characteristics and properties of the species
are connected with the duration of the growing season (resistance to
drought, diseases and pests, quality of the product and, ultimately, crop
yield [16].

According to our observations, depending on meteorological
conditions, the duration of the sowing harvest period has a high volatility
(158-214 days). The duration of this period depends on the species’
characteristics of the grass pea.

The average height of plants at the standard was 117 cm, for
collection samples from 40 to 198 cm. The height of attachment of the
lower bean sat the standard was 15 cm, for collection samples — from 11 to
31lcm
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The number of beans per plant was 48 for standard, for collection
samples from 14 to 122 beans. The number of seeds per plant was146 for
standard and 56 to 402 for collection samples of seeds. The seed weight per
plant is 24 g for a standard, 5 to 51 g for collection samples. The mass of
1000 seeds for the standard was 212 g, for collection samples from 35 to
195 grams.The mass of seeds from 1 m2 for standard was 300.0 g. This
indicator for collection samples varied from 160.0 g tom 497 g.

As a result of our studies, the degree of variation of signs that are
important in productivity was determined in collection samples belonging
to the species under study grass pea (Lathyrus sativus L.).

From the experience of breeding it was found that one of the main
conditions was the study by the breeder the correlation between the
elements of fertility. The choice of one indicator directly or indirectly
affects changes in the other. In this case, the correlation of elements is
measured by its volume and characteristics of the impact, and the degree of
correlation from the relativity of variability and dependence on the year of
study. Correlation coefficients are the most convenient indicator for
studying the interdependence of quantitative traits. In this case, the
correlation of elements is measured by its volume and impact
characteristics, and the degree of correlation is measured by relative
variability and dependence on the year under study [6; 14]. The results of
the study of correlations are of interest when creating adaptive genotypes
and obtaining the required performance characteristics.

The indicators obtained during our studies suggest that all the
structural elements of all the samples included in the selection are
interdependent, and the increase in one of them does not lead to an increase
in overall fertility. The results of the correlation analysis revealed a
correlation of genotypes of Indian pea fertility indicators.
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Variation for important productivity characters in samples grass pea

Standard Coefficient
Signs Min Max Medium deviati of
eviation S
variation
Plantheight 40 198 83,24+3.,43 29,58 87,25
Height to the junction of the 1 31 16,29+0,61 5,22 27.28
1st bean
Number of beansin the plant 14 122 51,204+2,39 20,58 42,80
Number of grains in the plant 56 402 166,39+09,92 85,38 7,29
Mass of the grains in the 5 51 18.56+1.01 8.72 7611
plantgram
Massof 1000grains 35 195 120,36+5,32 45,79 2,09
Fertilityper m? 160 497 336,72+10,34 89 7,92
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Analysis of the study of the relationship between the morphological
and biological features of the samples studied on average for 2017-2020,
showed that a high positive relationship was noted between the weight of
seeds on the plant and the yield (r = 0.928), between the number of seeds
on the plant and yield (r = 0.862), between the number of beans on the
plant and the yield (r = 0.654).

The average positive relationship was noted between plant height
and yield (r = 0.559), between the number of seeds on the plant and the
number of beans on the plant (r = 0.561), between the number of seeds on
the plant and the mass of seeds on the plant (r = 0.559), between plant
height and yield (r = 0.559).

Negative connections were observed between the number of beans
and the mass of 1000 seeds (r = -0.363), the height of the plant and the
number of beans on the plant (r = -0,045).

We need to discover correlational interconnectedness among
features of grasspeas and on which features the selection should be carried
out. A regression analysis has been made among quantitative elements in
order to identify features which have more influence on biological
productivity. On the basis of the regression analysis, the linear relationship
among studied quantitative elements of biological productivity is visualized
in the Fig 4-5.
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Figure 4. Relationships: yield (VAR00007) of one plant with
plant height (VARO00001); yield (VAR00007) with the height of
attachment of the lower bean (VAR00002), yield (VARO00007) of one
plant with the number of beans per plant (VAR00003)
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Figure 5. Relationships:yield (VAR00007) of one plant with the
number of seeds per plant (VAR00004), yield (VAR00007) of one plant
with the mass of seeds per plant (VAR00005); yield (VARO00008) with a

mass of 1000 seeds (VARO00006)

As a result of the research, a new variety of grass pea Zirve was
created, which we obtained by repeated individual selection from the local
collection.

The plant is semi-branched and spreading, the height of the trunk is
100-120 cm. The leaves are oblong-lanceolate, 5.38 cm long and 0.4 cm
wide. The beans are oblong-elliptical, 4.0-1.3 c¢cm in size and have 3-4
seeds. The seeds are medium-sized and tooth-shaped or wedge-shaped. The
color is yellowish, greenish-yellow. Weight of 1000 seeds is 201.0 - 231.0
g, productivity (seed) is 18.0 - 20.5 s / h. The number of beans in the plant
is 52-60; The number of days from full emergence to flowering is 111-125
days (autumn sowing), 45-65 days from full flowering to maturity, 23-31
days from the beginning to the end of flowering. The first bean is formed at
a height of 14-27 cm, at the 6th-10th joint. It is resistant to drought, disease
and pests (figure 4).
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The variety was regionalized in 2018 (Patent Ne 00241).

Grass Pea, a Smart and Healthy Food Crop. Besides being a
model crop for sustainable agriculture, grass pea provides food and
nutrition security to many low-income communities, being a highly
nutritive food crop [21]. Grass pea is considered a smart and healthy food
crop, being valued and cultivated for its high protein content in seeds. The
seed of L. sativus has high amounts of protein, low fat, and high starch
content. Grass pea protein content (18-34% in seeds and in mature leaves
(17%), is higher than field pea (P. sativum) or faba bean (Viciafaba), but
lower than soybean (Glyxine max). Grass pea proteins, mainly composed
of globulins, albumins, and glutelins, are rich in amino acids such as lysine
but usually poor in sulphur-rich methionine and cysteine amino acids [18;
8].). Besides that, grass pea is rich in L homoarginine, a nonprotein amino
acid present in concentrations up to 1% of the dry weight. Indeed, it is the
only known dietary source of L-homoarginine, an alternative substrate for
nitric oxide biosynthesis, with advantages in cardiovascular physiology and
general wellbeing. A daily intake of L. sativus as part of a normal diet
could provide enough of this healthy compound [19]. Moreover, L-
homoarginine is also associated with benefits in overcoming the
consequences of hypoxia associated with cancer tumour development [13;
9] found that, in grass pea, glutamic acid is usually present at high
concentrations (0.03-0.08%), followed by aspartic acid (0.01-0.04%),
arginine (0.01-0.05%), and asparagine (0.03-0.15%) in a similar pattern as
for soybeans and lentils. Additionally, Grela et al. [11] found that grass pea
seeds are rich in potassium (9.8 g kg 1 DM) and several minerals such as
copper, zinc, iron, and manganese for which average levels were 5.1, 44.1,
62.1, and 23.7 mg kgl DM, respectively. Furthermore, grass pea is an
interesting source of health-beneficial dietary lipids, with a high
polyunsaturated fatty acid proportion (58%) and phenolic compounds with
high antioxidant activity, such as an average value of 68 mg/100 g of Gallic
acid [20].

Despite those advantages, grass pea is still an underused crop due
to its low yields but also its content on the neuroexcitatory b-N-oxalyl-I-
a,b-diaminopropionic acid (b-ODAP) considered the cause of the
neurodegenerative disease—lathyrism, if consumed as a staple food for
extended periods of time [17]. Since the identification of b-ODAP in grass
pea in 1964 [19], this harsh and resilient crop suffered from a reputation of
being toxic. However, under an equilibrate diet, including cereals and
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fruits, lathyrism can be prevented, and grass pea can be safely consumed
[10]. Taking the above in consideration, grass pea breeding has focused
mainly on enhancing yield and yield stability as well as on producing seeds
with high nutritional value, meaning high protein and reduced b-ODAP
content [23; 5].

Thus, one of the main factors in expanding the sown area of a
plantation is the acquisition of forms with a low level of productive and
harmful substances. In this regard, the 23 samples with low levels of ODAP
(beta-oxalylamino alanine acid) included in our collection from ICARDA
are of great importance. These examples have been carefully studied and all
potentialities have been explored. For use in breeding work, new for our
republic forms GP 97, GP 30, GP 62, GP 70, GP 77, GP 76, GP 71, which
have a low level of ODAP, were selected. These samples, new to our
republic, are intended for use as food and fodder.

CONCLUSIONS

Analysis of the study of the relationship between the morphological
and biological features of the samples studied on average for 2017-2020,
showed that a high positive relationship was noted between the weight of
seeds on the plant and the yield (r = 0.928), between the number of seeds
on the plant and yield (r = 0.862), between the number of beans on the
plant and the yield (r = 0.654); the average positive relationship was noted
between plant height and yield (r = 0.559), between the number of seeds on
the plant and the number of beans on the plant (r = 0.561), between the
number of seeds on the plant and the mass of seeds on the plant (r = 0.559),
between plant height and yield (r = 0.559); negative connections were
observed between the number of beans and the mass of 1000 seeds (r = -
0.363), the height of the plant and the number of beans on the plant (r = -
0,045).

The results of the research collection, samples were selected GP 97,
GP 30, GP 62, GP 70, GP 77, GP 76, GP 71, with a low level of harmful
substances (acid betta-oksalyl amino alanine). We hope that this will lead
to an increase in the acreage of legumes in our republic. Newly-obtained
and resistant to bending variety "Zirve" will also play an important role in
expanding the plow cultivation area in Azerbaijan.
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B Ykpaini mopoky BupouiyoTs moHan 20 MiH. T. Oy/iIb0 KapTOILTi.
Ce30H CIOXMBaHHA y CBDKOMY BHUIVIAAI NpuUOIM3HO 3 Micsni, TOOTO
3i0paHmii Bpoxkait moTpiOHO 30epiraTvl MPOTATOM IEBHOTO TEPiOy.

30epiratu JOBOAUTHCS MPOTATOM 8 MICSIIB JJISl TPOJAOBOJIEYOTO Ta
HACIHHEBOTO TpW3HAueHHA. TakuM YHMHOM Tmepion 30epiraHHs KapTOIUTi
OUTBIIMI YMM TIepioj BHPOLIYBaHHS. Pi3HI COpPTH MaroTh pi3HY KiJIbKiCTh
CyXuX pe4oBMH Ta BoAuW. Pi3Hi 3a Oiomoriuaumu 1 Oiodi3uyHUMU
BJIACTHBOCTSIMM, a TaKOX IHTEHCHUBHICTIO JUXaHHSA 1 BHXOXIYy 31 CTaHy
cniokoro. ToOTo 1 nepioJ1 30epiranHs B pi3HUX COPTIB pi3HUH [2].

B ocranni poxu B VYkpaiHi BHPOLIyIOTH COPTH SIKi moraHo a0o
B3araji He JOCIHIPKEeHI 3a TPUBANICTIO Ta SKICTIO iX 30epiranHs. Tomy
pobota Oyna HampaBieHa Ha JOCTIDKEHHsS JIEKKO3JIaTHOCTI Oyib0
KapTOIUI Pi3HUX COPTIB BHUPOIIEHUX B yMOBax UepHIriBChkoi 00IacTi
3aJIeXHO Bijl YMOB Ta TPUBAIOCTI 30epiraHHs.

Hocnimkennst mpoBoamiucst Buponosxk 2022-2023 pp. y HHBIJI
«ITepepoOkn TIOAiB Ta OBOUIB» Kadenpu TeXHOJNOril 30epiraHus,
nepepoOkH, Ta CTaHAApTHU3alil MPOAYKLil pOCIMHHUITBA iM. mpod. b. B.
Jlecuka HYBill VYkpainu i3 Oyiasbamu kapromun copTiB bemnaposa
(xoHTpONHB), Lluranka, I'panaga, Cnos’aHka, PiB’epa BupomeHoi B yMOBax
YepniriBebkoi obmacti. Ha 30epiranas Oynu 3akiajeHi Juile CTaHAApTHI
Oynbp0H B ciTKax Macor 1o 3 Kr y 3-x moBTOpeHHsX. bynanOu kaprorui
30epiragucsi MpPOTSAroM 8 MICSIB 3a JBOX Pi3HHX YMOB: HE PEryJibOBaHi
YMOBH (CXOBHIIE 3 MPUPOIHOI0 BEHTHIIAIIEI0) (KOHTPOJIb) Ta PEryiboBaHi
yMOBH (CXOBHIIE 3 IMiATPUMKOIO Temreparypu +2...+4 °C). Macy Oyib0
JIOCITI/DKYBAaHUX COPTIB BH3HA4alld JI0, IiJ 4Yac Ta Micjis 30epiraHHs 3a
3araJbHONPHAHITAME MeToAuKamMu [1].
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Tabnuys
3MiHu Macu 0yJ1b0 KapToILUTi Pi3HUX COPTIB 3aJI€5KHO Bii YMOB
Ta TPUBAJOCTI 30epiranns, (ypo:xai 0yan6 2022 poky)

. . Brpartu
Maca 6ynp6 mig gac 30epiraHss, T P
Macu
Copt
0 2 4 6 8
I.[ . . . . r %
30epiranHs | Mic. | Mic. | wmic. | Mic.

*He perynpoBaHi yMOBH (CXOBHIIE 3 TPUPOIHOIO BEHTHIIAIIIETO)

(KOHTPOJIB)
bemraposa (k) 3000 2982 | 2934 | 2877 | 2850 | 150 | 5,0
[uranka 3000 2934 | 2925 | 2925 | 2916 | 84 2,8
I'panana 3000 2973 | 2979 | 2979 | 2700 | 300 | 10,0
CnoB’siHKa 3000 2985 | 2937 | 2937 | 2859 | 141 | 4,7
PiB’epa 3000 2988 | 2979 | 2946 | 2934 | 66 2,2

“PerynboBani yMOBH (CXOBHIIIE 3 TATPUMKOIO TEMIIEPATYPH

+2...+4 °C)
Bennapo3sa (k) 3000 2949 | 2913 | 2900 | 2871 | 129 | 4,3
[uranka 3000 2982 | 2958 | 2946 | 2799 | 201 | 6,7
I'panana 3000 2955 | 2853 | 2814 | 2709 | 291 | 9,7
CioB’stHKa 3000 2958 | 2901 | 2838 | 2085 | 915 | 30,5
PiB’epa 3000 2913 | 2814 | 2613 | 2334 | 666 | 22,2

Hpumimka:  [ani no mexcmy: *He peeyivogani  ymosu;
**Peeynvbosani ymosu
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BynpOu kaprTomimi BiHOCATHCS IO COKOBUTOI MPOMYKILi, IO
BTPAyarOTh 3 YaCOM CBOIO SIKICTh, € Ba)KKO TPAHCIIOPTAOETbHUMHU Ta TPH
HEIOTPUMaHHI YMOB 30epiraHHs CUJIBHO BTPayaroTh CBOIO Macy. Y Tabmiwmii
BiJOOpak€HO AMHAMIKy 3MiHM Macu Oylb0 KapTOIUli Pi3HHX COPTIB
3aJIeXKHO BiJl YMOB Ta TPUBAJIOCTI 30epiranHs Ta MiJCyMOK BTPAaTH MacH.

3 maHWX, MMPENICTABICHUX Y TaOIHIIl, MOKHA OIIHUTH 30€peKeHICTh
Oynp0 mocmimKyBaHUX cOPTiB KapTomuti. Came HaiiOinblIe BTpaT OTpUMan
Oynp6u Kaproruti copty CioB’stHKa, mo cranoBwmm 915 1, abo 30,5 % Big
Macu [0 3akiafaHHs. bynmeOm kapromii copty PiB’epa Takox moHecHH
BEJIMKI B MOPIBHSHHI 3 IHIIMMHU COPTaMH BTPaTH, 110 CTAHOBWIU 666 T, a00
22,2 % Big Macu A0 3akiafgaHHd. bynanOu kapromiui copty ['panana
MIOHECNU BTpaTH y po3Mipi 291 1, abo 9,7 % Bin nmouarkoBoi Macu. byns0u
kaptomii copry Lluranka manu BTpaTn Macu y posmipi 201 r, abo 6,7 %
BiJl MO4aTKOBOI Macu. Halikpailie y CXOBHII 3 PeryJbOBaHUMU YMOBaMH
30epernucs OynpOu KapTorut copTy bennmaposa 3 BTpatamu y po3mipi 129
T, 200 4,3 % BiJ MOYaTKOBOI MacH.

3a 30epiranHs Oynp0 KapTOmWIi y CXOBUIII 3 MPUPOIHOO
BEHTWIALIIE€IO (KOHTPOJIb) HAWOUIBII BTpaTH B JaHOMY THIl CXOBHII
nonecnu OynpOu copry ['panmama BrparusBmum 300 1, a6o 10,0 % Bin
novyatkoBoi Macu. bynsOu kapromni copty bennapos3a y naHOMy CXOBHIII
Brpatwin 150 r, abo 5,0 % Bix mMacu 110 Oyra 3akiajieHa Ha 30€piraHHs.
Bynsbu kapromni copry Cnos’sinka BTpatuiaun 141 r, a6o 4,7 % Bin macu
Ito 30epiranHs. MeHIni BTpatu moHecan Oyns0u KapTornii copty Lluranka B
po3mipi 84 1, abo 2,8 % Bim Macu [0 3aKjajaHHsA Ha 30epiraHHs.
Haiimenuni BTpatu monecnu 0yins0u copty Pi’epa B po3mipi 66 T, abo 2,2
% Bi MacH 110 3aKJa/1ajnach Ha 30epiraHHs..

[lix yac 30epiranHst OynbpOM KapTOIUTi BTpAdalOTh CBOIO Macy He
TINBKM depe3 OioXiMiuHI 3MiHM, a U uepe3 (AaKTOPU TEXHIYHOrO Ta
a0coroTHOTO Opaky. Jlo TeXHIYHOTrO BiTHOCATH OyNHOM TOIIKO/DKEHI aje
JI03BOJIEHI 10 30epiraHHs Ta Oy/iapOM BpaxeHi cyxow THWUNO. Jlo
a0COJIFOTHOTO OpaKky BIAHOCATH OYJIbOM BpaXKE€HI MOKPOI THHILUIIO IO
BiZpasy BinOuparoThcs 3 30epiranns [2].

[Ipu anainizi BTpaT TOBapONPUAATHOCTI 3 BpaxyBaHHSIM BTPAT MacH
HalKpalli OKa3HUKK 30€peKEHOCTI MarOTh OYJIBOM COPTIB KapTOIUT SKi
30epiraqucsi y CXOBHIII 3 HEpEeryJbOBaHUMH YMOBaMH 30epiraHss.
30epiraHHsl y HEperylbOBaHMX yMOBaX IIOKA3alo 4yAOBY 30epeKeHIiCTh
Oynbp0 KapToruli BCiX copTiB. MiHiMaldbHI BTpaTH MacH, BIJICYTHICTh
BOJIOT'O1 THHJII, MiHIMaJIbHA KIJIbKICTh B’SUTHX OyJIbO Ta TEXHIYHOIO OpaKky €
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YyZOBUM PE3yJIbTaTOM SIK U CXOBHILA 3 OJHIEIO TiNbKH BEHTHIISLIEIO.
Takox He0OXiTHO 3a3HAYHTH Te€ II0 Y CXOBUII 3 PEryIbOBAHUMH YMOBAMH
OynpOM mij KiHelp 30epiraHHA MPOPOCTH BCi TOAI, SK y CXOBHII 3
HEperyJib0BaHUMH yMOBaMHU OyJIbOH TiJIbKU MOYaId MIPOPOCTATH.

OTtxe, 3a 30epiranas Oyns0 KapTOIUIi y HE PeryjIbOBaHUX YMOBAax
(cxoBuie 3 TPUPOTHOIO BEHTHIIAIIEIO) (KOHTPOJL) Ta PETyIhOBAHHUX
yMoBax (CXOBWINE 3 MiaATpuMKOw Temreparypu +2...+4 °C) micnsa 8
MICAIIIB Kpalre cede moka3anu Oyns0w, mo 30epiraiucs B HeperyIb0BaHUX
yMoBax, copty Lluranka ta PiB’epa 31 30epekeHiCTIO TOBApHOCTI OyJIb0 Ha
piBHi 100% Ta Brpatamu macu 2,8 % Ta 2,2 % BiamoBinHo.
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The world of plants is also of the treasure of nature. Plants are an
incalculable source of food for society (if they are used wisely, protected
and restored), raw materials for technology, preparation of medicines in
medicine, construction and other fields [4, 9]. There are many types of
plants in the world, and only a few of them are used by people in their
economic activities [6]. There are more than 6,000 species on earth that
people use in theur daily lives, of which more than 1,500 species belong to
medicinal plants [1].

Cultivation of medicinal plants is relatively well established in
Moldova, the Arab Republic of Egypt and a number of countries [5]. After
gaining independence, the pharmaceutical industry of the Respublic of
Uzbekistan began to develop rapidly. A number of drug-making industries
began to emerge. Currently, the number of such enterprises is more than
70. For this reason, it is necessary to adequately supply this industry with
raw materials of medicinal plants. It is not difficult to imagine how
important the science of growing medicinal plants is, taking into account
that approximately 50 % of the drugs of the pharmaceutical industry are
made from raw materials of medicinal plants.

Nowadays, the demand for medicinal plants is increasing year by
year. This calls for strengthening the search for and cultivation of
promising medicinal plants [7, 8]. One such plant is Ficaria calthifolia, a
member of Ranunculaceae family. The distribution area of this plant is
widespread in Eurasia. From the Atlantic coast in the west to Western
Siberia in the east. The range of the species includes the entire
Mediterranean, including the countries of the middle east and nortsh Africa.

Ficaria calthifolia — perennial ephemeroid 10-20 sm tall, two types
of reproductive buds: in roots—tuberous thickened additional rotts and axils
of leaves—for vegetative reproduction. The leaves are light green, shiny,
heart-shaped, 1-4 sm wide. The edges of the leaves are sometimes
rounded, but often angular. Flowers solitary, actinomorphic (straight), 2,5-
3,5 sm in diameter, with 6-9 oblong, bright yellow glossy petals. There is a
nectar pit at the base of the petals. The fruit attracts ants [3].

Plant flowers in sunny places attract beetles, flies and bees. Fruits
are not produced in shady places. At night and in humid weather, the
flowers are closed so that they stay warm and the pollen is protected from
moisture. In dry weather, flowers open at 5-6 in the morning. Plants in the
shade wake up later. Nectar starts to release from the plant at a temperature
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of 4-6 C. the maximum secretion corresponds to the hot hours of the day.
Nectar flow does not decrease after night frost [2].

Plant ash contains 43,9 % potassium, 9,6 % sodium, 7,5 % calcium,
2,3 % magnesium, 2 % iron, 2,9 % phosphorus, 1,6 % sulfur, 7,8 % silicon,
13,3 % chlorine elements are found. In addition, the root of the plant
contains 6,7 % protein, 1 % fat, 40,3 % starch, 29 % sugar and etc.

The healing properties of this plant have been known since ancient
times. The root and its green parts contain saponins, tannins, young greens
contain 190 mg % vitamin C. in folk medicine the plants is used to treat
skin diseases, hemorrhoids and bleeding.

It is known from history that the plant played an important role in
the life of Indians as a remady for burns and wounds, swellings. In China, it
has been used since ancient times to treat many open wounds. The presence
of vitamins, tannins and several other useful elements in the plant us used
in the treatment of diseases. Before the development of modern medicine,
this plant was widely used in the treatment of various diseases [2].

Along with this, the root and leaves of the Ficaria calthifolia plant
are used for medicinal purposes. Plant raw materials are harvested in april—
may, before flowering. Later the plant accumulates toxic substances in its
body.

Decoctions of the plant have been used by people in the treatment
of several diseases. In particular, it is used as a diuretic, anti—inflammatory,
pain reliever, blood purifier, wound healer, phlegm liquefaction in
respiratory diseases, gastritis and stomach ulcer. Nowadays, in modern
medicine, herbal medicines are used to clean the lymphatic system,
strengthen the walls of blood vessels, purify the blood, and treat varicose
veins, thrombosis and circulatory disorders.

As a result of overdose of medicinal products derived from herbal
products in treatment, it can cause dizziness, indigestion, intestinal
disorders, pancreatitis, nausea and other adverse conditions.

In addition, this plant has unusual uses. For example, in Cumbria,
England, the leaves are used as a toothwash. Young greens have always
been used as an addition to spring salads and soups.

Decorative forms of this plant are not common in our country. But
in the Englis collection there are more than 150 decorative forms and
varieties. Among them are Flore Pleno and several other valuable varieties.

In should be emphasized that no field can develop independently
withot relying on the achievements of other disciplines. In turn the
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technology of growing medicinal plants can achieve its goals only by
relying on the achievements of plant science, botany, pharmacognosy,
agrochemistry, soil science, plant physiology and other natural sciences.

In conclusion, Ficaria calthifolia is one of the plants with high
medicinal properties. Therefore, the demand for these plants is increasing
year by year. To meet the demand for plants, it would be desirable to
establish plantations of Ficaria calthifolia. In addition to its medicinal
properties, the plant is consumed in some countries. Along with this, the
plant also has a decorative feature.
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[lin 9yac BWBYEHHS MAaJOMOIIUPEHUX Ta HETPAIUIIHHUX BHIIB
POCIIMH BaXKJIMBUMHU € SK TEOPETHUYHI, TaK 1 MPUKIaJHI MOMEHTH, IO
IPYHTYIOTBCSI HA BUBYCHHI HAYKOBOT JIITEPATYpH Ta OTPUMAHOMY BIACHOMY
Ta y3arallbHEHOMY TIPAaKTHYHOMY JIOCBili y BU3HAYEHHUX TreorpadigHux
MEXax KyJIbTHBYBaHHS.

V paiioni JIbBIBCBKOI armomMepailii, YuceNbHICTh K0T epeBuiye |
MIJIH. 0cCi0, iHTGHCHMBHO BEIETbCS CIJIbCbKE TOCIOJNApCTBO, € OaraTto
JIEKOPaTUBHUX PO3CAIAHUKIB, IO BUPOLIYIOTh 3HAUHY KiJIbKICTh CaMBHOTO
MaTepialy  XapyoBUX, JIIKAPCHKUX,  TEXHIYHMX,  MEJIOPaTHUBHHX,
JEKOpaTUBHUX POCIMH. € TIOCTiiHA 3pocTaroua MoTpeda y caJluBHOMY
Mmarepiaili HOBHUX BHAIB. Tak, OUIBIIICTE ACOPTUMEHTY PO3CaTHHKIB Y
JIbBIBCHKIl 001acTi Opi€HTOBaHI SIK HA OCHOBHI I'pyIH POCIUH (TUIOJIOBI
JepeBa Ta KyIlli, JiaHW, TPOSHIM, TpPaB’sSHHUCTI 0araTopiyHi POCIHHH,
BUCOKOJICKOPAaTHBHI OJHOPiIYHI POCIMHHU), TaKk 1 Ha MOHOKYJBTYPH
BIZIKPUTOT'O 1 3aKPUTOTO IPYHTY (>KOP>KMHH, TIaJi0yCH, HapLUM3H, MiBOHIi,
ninii ta 16.). CriouBadi 3aKyrnoBYIOTh y 3HAYHUX KIUIBKOCTSIX IMOIYJISPHI
POCIIMHHU, ajle CETMEHT MAJIONOIINPEHUX Ta HETPAAULIIMHNX BHIIB HaOyBae
Oinpmnx po3mipiB. KynbTuBYBaHHS HOBUX BHAIB NOTpedye 3HAHHA iX
Oloekonorii Ta arpoTeXHIKM BHPOIIYBaHHS, Yy3arajJbHEHHS JOCBiITY
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HAYKOBIIIB Ta JOOUTENiB-pakTuKiB. CaMe 10 TaKuX BUJIB HAJICKUTH
KaJIiKaHT KBITy4Wi Ta HOro BHYTPIIITHHOBUIOBI TAKCOHHU.

Kanmikanr  xBityunit  (Calycanthus floridus L.), HaiiGinbm
NEpCHEeKTUBHUI  BUJA POAY, HAIEXKUTh 10 poauHu KaikaHTOBI
(Calycanthaceae Lindl.). Ipencrasauku pomy Kamikant (Calycanthus L.) —
1le KyIli BUCOTOIO 10 3 M, i3 oMy OpyHbKamu. KBiTku miamerpom 3-7 cm,
KOPHYHEBO-YEPBOHI, PO3TAIIOBaHI HA BEPXiBL KOPOTKMX Ma3yIIHHUX MAroHiB.
Twaraok 10-30, 3 Hux 10-14 i3 po3BrHeHNMHE TIUTsIKaMy. Pin Hamivye 4 By,
mo poctyte y IliBuiuniii Awmepumi [1]. PisnoBuam Bumy: Calycanthus
floridus var. floridus, Calycanthus floridus var. glaucus (Willd.) Torr. & A.
Gray [3, 4].

KanikaHT KBiTY4Hii — INCTONIAAHHNA PO3IOTHUH KYIIl BUCOTOIO 1-3 M.
MoJofli TiNKM Kyllla TyCTO MOBCTHUCTI, Pi4HI MMAaroHA TOHKO 1 M’SIKO
OMYIIICHI, TYNO PEOPHCTi, OJIMBKOBO-KOPUYHEBI, 3 YUCICHHUMH CBITIUMHU
coueBWYKaMHU. bpyHbkH dopHyBati. JIMCTKM BiJ MIMPOKOSHIIETIONIOHIUX,
SMNTUYHUX 1O BY3bKOETMINTHYHUX, 6-12cM 3aBmoBxkku 1 4-6 cm
3aBIIUPIIKY, SICKPABO-3€JICHI, YEpEeIIKH JOBKHUHOW 10 1 cMm. KaiTku
KOPUYHEBO-YEPBOHi, O1Is1 5 cM y nmiamerpi, 3anamHi. L[BiTe Ky y 4epBHi, a
HaciHHA mo3piBae y BepecHi. [Ipupomnuii apean: nmiBHiuHM#N cxix [liBHigHOT
Awmepuku, Bin Bipmkinii mo ®nopinu, Anabamu. XapakTepucTHKa
pisHoBuaiB € HactynHow: Calycanthus floridus var. floridus — omymenns
HHM3y JIMCTKOBOI MOBEpXHi, maroHW Ta depemiku omyieni; Calycanthus
floridus var. glaucus (Willd.) Torr. & A.Gray — riiaeHsKuil HU3 THCTKOBOI
MOBEpPXHI YM 13 HEYUCICHHUMH PO3CISSHUMH BOJOCKAMH, IaroHH Ta
YepeIKH TIaIeHbKI YH 3JIeTKa omymieHi [3].

OCoONMBICTIO POCIMHHU € apOMAaTHICTh ycCiX ii yacTuH, 10 374aTHI
30epiraTu 3amax HaBiTh Y BUCYIICHOMY BUTJIsIAI. KBITH MOXKYTh MaTH 3amax
npsiHOWIiB  (TBO3/IMKA, KopHis), ¢pykTiB (OaHaH, monynuns). [lpu
3aBepIICHHI IBITIHHS 3 ABISEThCA 3amax BUHA (OpofiHHS). € 3rajku mpo
3anax KaMmQpopH y JUCTKIB, KOPECHIB Ta JiepeBHHU. HaciHHS poCIuHN MOXe
BUKJIMKATH CYJIOMH, IPUTHIYEHHS CEePIIEBOT JISUIBHOCTI, TINOTOHIIO, OJHAK
MOXE IMOiJaTHCs Yy NPHUPOII CCaBISIMM, BHKIMKAIOYM B HUX JEKOJIH
cMmeprenbHi oTpyenHs [3, 9, 10, 11, 15].

B Vkpaini kamikant xBiTyunid Bimomuid i3 1813 p. (HikiTchkuii
Ooraniyamid  cax). €  BiIOMOCTI  mpO  KYJbTHUBYBAaHHS L€l
BUCOKO/IGKOPAaTHBHOI POCIMHM y O0TaHIYHUX canax micT Ykpainu: Kuesa,
JIbBoBa, Oxecu, YepHiBIliB. € BKa3iBKH Ha MiJIMEp3aHHS MPU TeMIepaTypi
Hwk4ge -15°C [1]. ¥V HikitcbkoMy OOTaHIYHOMY Caay BHJ pOCTE Ha JUISHII
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oins KaktycoBoi opamkepei. BinzHauaeTbcsi MepCHeKTUBHICTD BHAY VIS
Haca/pkeHb Kapmarcekoro periony [2]. ¥V M. JIbBOBI BUA € y €KCIIO3HIIISX
nBox boraniunux canis: JIHY im.I.®dpanka ta HIITY Ykpainu. Takox Bux
BiZ]3HAYAETHCS y MPHUBATHUX KOJEKUisAX y M. JIbBOBI Ta OKONMHMIAX, a HOTO
copt ’Atnens’ 3ramyBaBCcs SK BBEICHHH Y JEKOPATHBHI HACAJDKEHHS
HABKOJIO HOBOOYIOB, OJTHAK ITiITBEPKEHHS [IbOTO Ha JTaHWH Yac BiICYTHE.

HesBaxkaroun Ha BHIIE3rajlaHy OTPYWHICTh HACiHHS POCIHMHH, il
apoOMaTHy KOpPY BHMKODHCTOBYIOTh SIK XapyoOBY CHpPOBUHY: CyIIaTb 1
BXXHBAIOTh SK 3aMIHHUK KODWII, YHUKAIOYH HAJMIPHOCTI Yepe3 YacTKOBY
otpyiinicts [13].

Y eBpomneHChKUX poO3CaJHUKaX Ta OOTaHIYHMX YCTaHOBaX €
BHYTPIIITHBOBUIOBI TaKCOHHM KATIKaHTY KBITY4Oro, IO 3aCIyrOBYIOTh Ha
yBary, OCKiJIbKM caMe Ii iHCTUTYLil HaJaroTh HAWMPOCTIMHNHA OQimiiHUHA
HUISIX TOTPAIUISIHHS CaJIMBHOTO MaTtepiany.

Kopomisceke camiBande ToBapucTtBo (Bemmka bputanis) ommcye
copr Calycanthus floridus *Burgundy spice’. Ile kyir BUCOTOIO 0 2,5 M,
10 1HOJII Ma€ BipPUCKH. JINCTKY OBaJIbHI IJISHIICBI TEMHO-3€JICHI, SCKPaBO
4epBOHYBaTO-(i0JeTOBI, 0cOOIMBO Ha COHIN. KBITKM OpaH)XeBO-4epBOHI 3
BY3bKHMH TIETIOCTKAMHU, TEpPMiH IBITIHHA TpaBeHb-YEPBEHb. BoceHH
JIUCTKH CTAIOTh YEPBOHUMH, OPAHIKEBUMH 1 3KOBTHMU [ 19].

Poscamank Proven Winners mpomoHye KOMepUiHHN coOpT
Calycanthus floridus ’Simply Scentsational®’ (Calycanthus floridus
'SMNCAF' USPP 33,550, Can PBRAF). Copt onucyeTbcst ik HalOiIbII
3aMallHuif, B SKOMY BiJI4yBacTbcsl JAWHS, OaHaH, MONYHHWI, Bucora
pocouan — 1,8 M, mmpuna — 1,2-1,5 M. PexomeHayeThcs pocivHa Aiist
JIISTHOK 13 TIOBHUM OCBITJICHHSIM a00 YaCTKOBHM Ta MOBHHM (MiHIMyM 6
rojauH) npotsrom mHs [18]. CopT pekoMeHI0BaHUMN s IpyHTIB 3 pH =
5,6-6.2. lle Benmuka pociHHA, siKa YTBOPIOE JOBIi MaroHH, SKIIO il He
oOpizatu [UIs PO3BUTKY ILUIBHOrO Kyma. BecHsHa oOpi3ka (CTpmkka)
BUJIAJIUTh OUIBIIICTh KBITKOBUX OpYHBOK CTapoi JEpeBUHH, ajleé HOBa
MOPOCHb, SKIIO JO3BOJUTH il BHPOCTH, 3arBiTe. Kyl MOXXHa CTpUTTH
NPOTATOM CE30HY, XO4a TOII B CEpeArHi JiTa YTBOpPEHHS OYTOHIB
NpUNUHAEThCS. ['ycTe po3TamyBaHHS JIMCTKIB MOXKE IEPEIIKOIKATH
3pOLICHHIO, TOMY CJIiJI IEpEeBIPSATH 3BOJIOKEHHSI TpyHTY [17].

Binomuii poscaguuk Esveld npononye coptu Calycanthus floridus
"Foxy Lady’, C.f. ’Ferox’ [5, 6].
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Calycanthus floridus *Foxy Lady’ - nucTky Ha 1mo4yatky poO3BHTKY
JepBOHO-KOPUYIHEBI; cenekilis Arborealis. Bucora mo 3 M, KBITKH TeMHO-
0OpI0BI, Iepio IBITIHHS TPABEHb-YEPBEHB [6].

Calycanthus floridus *Ferox’ - Hrkuunii i KOMIAKTHIIIAN BiJ BUIY.
Hocsirae e 1,5 (2,0) M y BHCOTY, TOMY MiIXOAUTh Il HEBEIUKUX
caziB. JIMCTKH TPOXH BYKUl BiJ BUIOBUX [5,8].

€Bponeiicbkuii  pozcanHuk Ebben sk i Esveld momae copr
Calycanthus floridus ’Aphrodite’ sk copT TiOpHUAHOTO MOXOIPKEHHS -
Calycanthus x raulstonii ’Aphrodite’ (Calycanthus ’Aphrodite’) [14].
Taxox SIK copT ribpugHoro MOXOPKEHHS 3raJly€eThCs
Calycanthus x raulstonii "Hartlage Wine’ [7]. Po3caanuk Bruns BigZHOCHTB
1o coptiB riopuanoro moxomkenns Calycanthus floridus *Venus’, momxae
tioro stk Calycanthus x raulstonii *Venus’ [12].

Calycanthus x raulstonii "Hartlage Wine’ - Mae TeMHO-60pa0Bi
KBITKH, 1[0 3MIHIOIOTHCS 10 BUHHO-UYEPBOHUX, I[BITE TIEPEBAYKHO y KBITHI-
TpaBHi, Ma€ MUPOKIi EMMTAIH] JTUCTKH.

lOpuaHe mNOXOIKEHHS COPTY OMHCYEThCsi boTaHIUHUM camom
Miccypi. Calycanthus x raulstonii — pesynbrar ridpuaunsauii C. chinensis
ta C. floridus. Bumosuii emiter BuranoBye nokiitaoro J[x. K. Poyncrona (J.
C. Raulston) 3 nmenaponapky YwiBepcutery mrarty [liBaiuna Kapoina,
SIKH TOTIOMaraB PO3BMBATH I[H0 POCIIMHY JI0 CBO€ET cMepTi y 1996 p. [16].

Takox iCHye WinWiA psJ BiJOMHX COPTIB BHIY, COPTOOIACH SKHX
MOXYTb JIENIO Pi3HUTHUCS 3a JKepenamu [10].

KpiMm BHOy MOXIMBE BHKOPHCTaHHS Yy JCKOPATUBHOMY
CaJIBHUIITBI 2 pi3HOBUAIB Ta 15 cOpTIB, cepen SKUX € COPTH TiOpPHIHOTO
noxokeHHs (ycworo 3) ta 1 komepmiiiamii copt: Calycanthus floridus
’Atnens’, C.f. *Burgundy spice’, C.f. Edith Wilder’, C.f. ’Ferox’, C.f.
Foxy Lady’, C.f. ’Luslawice’, C.f. ’Margarita’, C.f. "Michael Lindsey’,
C.f.  ’Purpureus’, C.f. ’Simply Scentsational®’, C.f. ’Towe’, C.f.
"Urbana’, C.f.var. floridus, C.f. var. glaucus (Willd.) Torr. & A.Gray,
Calycanthus x raulstonii *Aphrodite’, C. x r. ’Hartlage Wine’,
C.xr.’Venus’.

Kanikant kBiTyumnii npeacrasieHuil y konekuii boraniuyHoro cangy
HIITY VYxkpaiau (apboperym y c. Crtpamu, JIbBiBcbka armomeparis). Y
neraponapky boraniunoro cangy y M. JIeBoBi mo By. 'en. Uynpunku Oyio
NPOBEIEHO HABYAJIbHO-HAYKOBY aKIil0 ISl BUCAPKyBaHHS JOAATKOBHX
pocnuH KajiikaHta kBitydoro boraniunmmu cagom HIITY Vkpainu Tta
kadeaporo OOTaHIKM, JEPEBHHO3HABCTBA Ta HEICPEBHUX PECYPCIB Jicy
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VYkpainu. Brpomorx HaBuanbHOi mpaktuku (29.05-3.06.2023) cisnui (4
eK3eMIUsipu) OynHM TepenaHi IOMEeHTOM Kadenpw, KaHA. C.-T. HaykK
I'op6enko H.€. Pocnaunm Bupomeni i3 HacinHs (2023 p., mociB — moTHi
2023 p.), OTpUMaHOTO i3 EK3EMIUIIpAa BETETATUBHOTO TIOXOJDKCHHS 13
neHapomapky «bepesmHka», mo pocte y c. 30mpanka Oins M. JIpBOBa.
Micrie nepBuHHOT aganTariii 6yso oOpaHO Ha 3arOPOKEHIN TepuTOpii Mixk
koprycamu Ne 4 ta Ne 10, y3romkeHo i3 aaMiHicTpauieto boraHiuHOTO
cany. Ilicia mopouryBanHsS pocnuHE OyAyTh BUCA/KEH] Ha TIOCTiHHE MicIe
y excno3uii gernponapky boranignoro cagy HJITY Ykpainu.
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V]IK 541.49:546.732/3:547.496.2
MNPOTEOJITUYHA AKTUBHICTDb CYIIEPHATAHTY
KYJIbTYPAJILHOI PIIMHU BAKTEPIN 130JIbOBAHUX 3
TPYHTY AT'POLIEHO3Y PUCY

I'ynzenxo O.B.

IacturyT Mikpo6ionorii 1 Bipycosorii
iM. J1.K. 3a6onornoro HAH Ykpainu
M. KuiB, Ykpaina
e-mail: alena.gudzenko81@gmail.com

[Iporea3u € HaWBaKIMBIIIMMU €H3UMaMH ISl IPOMHUCIIOBOCTI Ta
CKJIQIaloTh Oyu3bko 60 % 3arajnbHOrO PUHKY NPOMHCIOBHX (DEepMEHTIB.
Cepen Oaxtepiii pin Bacillus 3aiimae nyxe moMmiTHe Miclie 3 TOYKH 30py
KOMEPIIIHHOTO BUPOOHHUIITBA TIpoTea3. MiKpoOHI MPOTeasu SBISIFOTH COOO0I0
OJIHY 3 TPHOX HAaHOUIBIIUX TPYI MPOMHUCIOBUX (PEPMEHTIB 1 MAIOTh LIMPOKE
sactocyBanus [1]. Bacillus sp. e moctymHum mxepenom depmeHTiB
3aBISKA  IIUPOKOMY  PO3IOBCIOJDKEHHIO,  OE3MEYHOCTi,  IMPOCTOTI
BUPOIIYBaHHS T4 MOXIIMBOOCTI TeHETUYHHUX TpaHchopmartiid. JlociTHuKiB
0COONMBO WLIKABJIATH MPOTEONITHYHI (EepMEHTH, SIKI CKIAJAlOTh OJHI 3
HAMpI3HOMAHITHIIMX TPYMU MIKPOOHHX OUIKIB 32 BJIACTUBOCTIMH.
HesBaxxaroun Ha TpuBasly iCTOpiO iX JOCHIKEHHS, Ui rpyna (pepMeHTIB
NPOJIOBXKY€E JIEMOHCTPYBAaTH BEJIMKWU NOTEHWial A NPaKTUYHOTO
3aCTOCYBaHHS B OloMe[uuHil, a TaKoX B CLIbCHKOIOCIOIAPCHKIM
npomucioBocTi [2]. TakuM YWHOM, YHIKaJdbHI BIIACTHBOCTI OAIMISPHUX
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npoTeiHa3, TakuxX AK CTaOUIBbHICTH B IIMPOKOMY Jiama3oHi TeMmepaTyp i
pH, Bucoka cmenmmdpidHICTh, 3MATHICTH A0 OI0JOTIYHOTO PO3KIATaHHSI
HIMPOKOT0 CIEKTPY CyOCTpaTiB i1 BHCOKHMH TOTEHIiall CEeKBEHOBaHUX
renoMiB Bacillus € moryxHOIO OCHOBOIO IS PO3POOKHM HOBHUX
bioTexHoorii [3].

Panimre 3 Bomm Ta MOHHUMX BiAKiIamgeHb YopHOTo Mops Oyiio
BUJAUICHO PAJ MPOAYLEHTIB MPOTEONITHYHUX (DEPMEHTIB 3 Pi3HUX BHUIIB
Bacillus.

MeTo10 po6oTH OYJI0 JOCTIAWTH 3MATHICTH MPEACTABHUKIB BHIIB
IPYHTOBHUX OallMJl CUHTE3yBaTH (PEPMEHTH, IIO TiAPOTI3yIOTh Taki OiNKOBi
cyOctpatu, sk enactuH, ¢iOpuH, QiOpuHOreH, KonareH. MeToau.
O6’extamu mocmimkenus Oymu 8 kympTyp (KS 1—S8), BHmineHux 3
IPYHTY arpoueHo3y pucy. KymnbTypu BupollyBaiu B yMOBax MIMOMHHOTO
KyJbTUBYBaHHS mpu 28 °C 31 MBUAKICTIO NEepeMilllyBaHHs TMOXKUBHOTO
cepemopruma 230 00/xB mporsarom 4 ni6. BuxopucrtoByBamm Meronm
BH3HAYCHHS MPOTEOMITHYHOI  (Ka3eiHOMITHYHOI, €JIaCTOJIITHIHOI,
¢bi06prHONITHYHOI, (iOPUHOTEHOTITUYHOI Ta KOJareHa3HOi) aKTUBHOCTI B
CyIlepHATaHTI KyJbTYpaJbHOI PiIUHH.

PesyabTaTH aociimkeHb. BHBYECHHS CIEKTPY IPOTEONITHIHOL
aKTUBHOCTI 8 CBDKOBHIIIEHHX MITaMiB IoOKasajmo, o Jjume KS 6 B
EKCIIEpUMEHTAILHIX YMOBAX HE BUSBUB 37aTHOCTI TiJJpOJi3yBaTH KOJIEH 13
JOCITDKyBaHUX CyOCTpaTiB (kaseiH, emactuH, (iOpuH, ¢iOpuHOTEH 1
KOJIareH). AKTUBHOTO INPOIYLEHTa KOJAareHa3u TaKoX He OyJio 3HaiIeHO
cepen 8 mocimimkenux mramis. [tamu KS 1, KS 2, KS 7 1 KS 8 nokazanu
BUIII PiBHI aKTHBHOCTI TOPIBHSIHO 3 IHIIMMH JOCTIPKEHUMH IITaAMaMHU.
Haif0impmn mikaBUMH T TOAATBITNX JociimkeHb €: 1) mram KS 1, sxwit
BUSIBUB HaiBuily (iOpuHONITHYHY akTuBHiCTh, II) mrTam KS 2 sk
Hale(EKTUBHINIMNA TPOAYICHT 3 €JacTa3How Ta (iOPUHOTESHOTITHYHOO
AKTUBHICTIO.

BucHoBku. Takum umHOM, psig TnpencraBHukiB — Bacillus,
BUWJIUIEHHX 13 pu3ocdhepu TIPyHTY arpomeHo3y pucy, 3a CBOIMH
KaTIITAYHUMK BJIACTHBOCTAMU MOXYTh OYTH IEpCHEKTHBHUMH IS
NOJANBIINX AOCIIIKEHb SIK MPOAYLUEHTH (PEPMEHTIB 3 HPOTEOJiTHYHOIO
AKTUBHICTIO.
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Ta NPUPOJOKOPUCTYBAHHS Y KpaiHU
M. KuiB, Ykpaina
e-mail: cgunko@gmail.com

CyuacHa HayKa Mae JIOKas3u, TOTO IO B OPraHi3Mi JIFOJMHU MPOIECH
KUTTEAISUIBHOCTI TICHO IOB’s3aHI 3 TEPETBOpEHHAMH OiJKiB Ha piBHI
KJIITHH 1 TKaHUH. BiNKKM MaroTh 374aTHICTh BCTYNATH y PEaKiliio 3 yciMa
pEUOBHHAMH T4 YTBOPIOBATH CIIONYKH, SIKi € OCHOBOIO KIITHH 1 TKaHUH
opranizmy. HexBarka Oimka ab0 aMiHOKHCIIOT, SIKi HaaXOAATh i3 iXkKero,
MOJKE CTaTh NPHUYUHOIO OiNKOBOI HEIOCTATHOCTI Ta CTBOPUTH CEPilO3Hi
MOPYIIEHHS. B OpraHi3mi. SIBuina iMyHIiTETY Ta CTIHKOCTI OpraHi3My 10
HECTIPUATIMBUAX YMOB TiCHO NOB’s13aHi 13 3a0e3neuenicts OinkoM [1].

CyuacHMH pHUTM JKWTTS, HECHpPUATIIMBA EKOJIOTiYHA CHUTYyaLisd,
MOCTIMHI CTpECH, HEsSKICHE XapuyBaHHsS TNPU3BOJATH JO 3HIDKCHHS
3aXMCHHUX CHJI OPTaHI3My JIIOAWHH 1 TOMY TOmONaHHS aedinury Oinka B
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pamioHax XapuyyBaHHS € BaxJIuBMM. OAHUM i3 pilleHb i€l mpobiemu €
BUKOPHUCTaHHS KyJIbTHBOBAaHUX TPUOIB, AKI MICTATH MmoHAM 35 % Oinka (Ha
CyXy pCYOBHHY), BCi He3aMiHHI aMiHOKHCJIOTH, HEHACHYeHI >KUPHI
KHCJIOTH, BITAMIHH, MaKpO- Ta MIKPOCIEMEHTH [2].

I'pnbu HanmexxaTs MO COKOBUTOI MpoAykmii i iXx (isiomoriyna
aKTHUBHICTh CYTTE€BO 3aJIEXUTHh BiJl YMOB, TPHBAJIOCTi, TOBAapHOCTI Ta iX
Buay [3-4]. Tomy, mOCHiMKEHHS MIOAO0 BIUIMBY YMOB 30epiraHHs Ha
IHTEHCHBHICTD (hi310JIOTIYHMX MPOIECIB y Tprbax MedYepuIlsl JBOCIIOPOBA €
aKTyaJIbHAUMH Ta MaIOTh MIPAKTHYHY IIIHHICTH [5].

Ha 30epiranns 3aknaganyd rpubHu Te4YepHll ABOCIOPOBOI IITaMy
IBK-25. 36epiranu rpubu 3a remneparypu: 3 i 5 °C ta BiJHOCHOT BOJIOTOCTI
nositpst — 90+1 %. Konrtponmp — mnpoamykuis, sika 30epirajzacs 3a
temneparypu 1°C. Tpusanicts 30epiranns — 6 ai6. Jocniam npoBOAMIH 3
rpubamMu repuioi i Jpyroi XBHUIb IOAOHOIICHHS.

[HTeHCHBHICTh NMWXaHHA TPUOIB BHU3HAYAIM EKCIEPUMEHTAIbHO B
eKCHKaTOpax, 32 METOAMKOIO 3aCHOBaHOI Ha rornuHaHHi CO2 po3unHaMu
Ba(OH),. Kinpkicte Teruia, 0o BHUIUISIETHCS TPpUOAMH BHU3HAYaIH 32
kibkicTio CO2, 110 BUIISETHCS TIPU aepOOHOMY JIMXaHHI.

PesynpTatt  nmoCHiKeHb  NIWHAMIKA  IHTEHCHBHOCTI  JIUXaHHS
MEYEPHIll JBOCIOPOBOI CBi4aTh, IO IMICHIS 3aKjaJlaHHS Ha 30epiraHHs
KUTBKICTh BHJIJICHOTO TIPH JWXaHHI BYTJIEKUCIIOTO Ta3y MOYHMHAE Pi3KO
30UTBIIYBATUCH 1 HA APYTy M00Yy JIOCATAE MKy, a MOTIM 3HIKYEThCS (pHC.
1).
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3a temnepatypu 1°C uepe3 omHy m00y 30epiraHHs, 3aJeKHO Bil
XBWJII TJIOJTOHOIIEHHS, IHTEHCUBHICTDh nMuxaHHsA 3poctae 3 3,9—4,1 no 7,8—
8,8 mrCOzxr/ron. Ile cBimuuTh NpO T, L0 HOPMAIBHHN MPOIEC
PO3KPUTTS MIAMTUHKH MPUCKOPIOETHCS MICIs TOTO, SIK TIO0BE TLIO 3ipBaHO.
Ha tpetro 100y iHTEeHCHBHICTh TUXaHHS IMOYWHAE 3MEHITYBATUCH 1O KiHIIT
30epiranns. Ha mocty m00y KiIBKICTh BHIIIIEHOTO BYTJIEKHCIOTO Ta3y
cranosuna 2,3-2,9 MmrCO2kr/ro.

Ha kinpKicTh AIOKCHAY BYTJIEHIO, IO BUAUISETHCS TPU TUXaHHI
IUIOZOBUX TIiJ TIeYepwWIl TMmicis 30WpaHHs, BIUIMBAaE TeMIepaTypa ix
30epiranns. Ha apyry no0y, 3a Temmepatypu 1°C, miK iHTEHCHBHOCTI
muxanas  ckiaagae  10,4-10,8 wmrCOgzkr/rom, 3alekHO Big  XBHIII
mwiogoHomenHs, 3a 3 °C — 11,5-12,3, 3a 5 °C — 3pocrae no 13,8-14,4
MrCOzkr/roa. 3a temneparypu 30epirants 5 °C 3 1’aToi Ha 1OCTy JO0Y
30epiraHHs crocTepiracThest 301TBIICHHS IHTEHCUBHOCTI AuXaHHs 3 4,7—4,8
1o 6,8—7,0 MrCO2'kr/ro, MO CBiTYATH TIPO MOYATOK CTAPIHHS TUIOAOBOTO
Tija i MATOTOBKY HOTO A0 PO3KPUTTS MIATTMHKY Ta BUBIJIHHEHHS CIIOP.

Ha nmiacraBi paHuX 3 IHTCHCHBHOCTI JMXaHHS IPOBEICHO
pPO3paxyHKH TEIUIOBUAUICHHS rpuOiB. TeIIOBHIIICHHS  IEYEPHUIlh
3MIHIOETBCS aHAJIOTIYHO IHTEHCHBHOCTI AUXaHHA (Taoi. 1).

Hatigummii mokasHuk TterioBuainenns  (3,6-3,7 kJx-kr/mo0y)
BiMiueHo 3a Temmeparypu 5 °C, yepe3 2 no0Ou 30epiranHs TJIOJJOBUX Till.
3HMKCHHS ~ TeMIepaTypu  30epiraHHs  3a0e3mevmsio  3MEHIICHHS
terutoBuAieHHs 1o 2,9-3,1 mpu 3 °C Tta 2,6-2,7 xJxkr/mody 3a 1 °C.

3a pes3ynbraTaMy JIOCHI/KEHb, OCHOBHA YacTWHA BTpaT Macu
MeYepHUIll JBOCTIOPOBOT MPUXOTUTHCS HA BUMAPOBYBAHHS BOJIOTHU. 3aJI€KHO
BiJl TemrmepaTypu 30epiraHHsi i XBWJI IUIOJOHOIICHHS, KUTBKICTH BOJIOTH,
[0 BUIIAPOBYETHCS MEUEPUIIMHU MPHU 30€piraHHi 3a BiTHOCHOI BOJIOTOCTI
90+1% cknano 79,2—89,1 % Bix npupoAHUX BTpaT. BUABICHO 3aJICKHICTD
MK XBHJICIO IUIOAOHOLICHHS i BUIIAPOBYBAHHSAM BUIBHOI BOJIOTH TpHOIB.
ITnomoBi Tijna mepioi XBWIII 3a3BUYall IHTCHCHBHIIIE BHISIOTH BOJIOTY.
lle moB’s3aHO 3  OUTBIIOID  BOJIOTICTIO KOMIIOCTY HAa  IOYaTKY
TUIOIOHOILICHHS, IO CHpHA€ OiTBLIOMY HAKONMMYEHHIO BOAM Y IUIOJax
rpubiB.
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Tabnuys 1

TennoBuai/IeHHs MeYepuIli IBOCIOPOBOI NpH 30epiranyi 3a pisHUX TeMNepaTypHUX NapaMeTpiB,

k/I:k/Kkr-no0y (cepeane)
Temmnepatypa Ha momenT TpuBamicts 30epiranus, 1i0
3aKJIaJaHHS
30epiranns, °C 1 2 3 4 5 6 cepenHe
Ilepwa xeuns niodonoutenns
1 (kOHTpOJIB) 1,0 2,2 2,7 1,2 0,7 0,7 0,5 1,2
3 1,1 2,8 2,9 1,8 1,1 1,1 0,6 14
5 1,0 3,3 3,6 2,6 1,3 1,2 1,7 1,7
/Jlpyza xeunsa niodonouienns
1 (KOoHTpOIIB) 1,0 2,0 2,6 1,1 1,0 0,8 0,9 1,0
3 0,9 2,9 3,1 1,8 1,6 1,1 0,8 1,7
5 1,0 3,5 3,7 2,6 1,7 1,2 1,8 2,2
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BucnoBku. Takum 4MHOM, 32 pe3ylbTaTaMH CKCIEPUMEHTAIHLHUX
JIOCITIDKEHb BCTAHOBJICHO, IO TPH 30epiraHHi B TpuOax IHTEHCHUBHO
MPOTIKalOTh (Pi310JIOTIYHI TPOIIECH, 30KpeMa, TUIOJIOBI Tila MalOTh BHUCOKI
IHTEHCHUBHICTh [OMXaHHA Ta TeIUIoBUAlAeHH. OIHUM 13 HaHOUIBII
BaYUTMBHX (PaKTOPiB, MIO BIUIMBAIOTH HA IIi MPOIECH € TeMIepaTrypa. 3a 5
°C ximpkicTh BuaieHoro CO; y mepmri 1Bi 1o0u migBummyeTrbes mo 13,8—
25,0 MrCO2/kr 1O, a TeIIOBUIIICHHS — 10 2,6—6,4 KJ[X/KT 100y .
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UDC 635.21/24:631.52
INFLUENCE OF VARIETAL CHARACTERISTICS, MATURITY
GROUP AND DURATION OF STORAGE ON CHANGES IN THE
CHEMICAL COMPOSITION OF POTATO TUBERS

Gunko T.S., Podpriatov H.I.
National University of Life and Environmental Sciences of Ukraine
Kyiv, Ukraine
e-mail: cgunko@gmail.com

There is a close relationship between the vegetation period
(maturity group) and the accumulation of reserve substances, in particular,
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starch [1]. Starch content increases with the length of the potato growing
season. The average starch content of early varieties is 14.9%, medium-
early — 16.1%, medium-ripe — 16.5%, and mid-late — 18%. The same
regularity exists for other main components of the chemical composition of
tubers [2]. The chemical composition of potato tubers is an indicator of its
nutritional value and culinary properties, that, in addition to the above-
mentioned factors, also depends on the duration and regimes of storage.
The content of dry matter in potatoes can be changing widely - 15-32%.
Their amount affects the energy value of the potato, its culinary properties
(taste, digestibility, consistency and color of the pulp after cooking) and
can undergo significant changes depending on the variety, conditions and
duration of storage.

The basis of dry matter (70-80%) in tubers is starch, the content of
which evaluates its nutritional value [3-5]. Its amount in potatoes of
different varieties changes widely (9-24% of the raw weight). During
storage, constant interconversions of starch to glucose and vice versa occur,
and due to the flow of physiological processes, its amount decreases.

So, the chemical composition of potatoes depends on varietal
characteristics, maturity group, conditions and duration of storage.
Therefore, the study of changes in the main components of its tubers
depending on the duration of storage, variety and ripeness group is of
scientific interest and has practical value.

The 5 varieties of potatoes of foreign selection from the companies
HZPC (Netherlands) and Solana (Germany), which belong to two maturity
groups: medium-early (Satina, Red Lady, Mozart) and medium-ripe
(Arosa, Sifra) were used in the investigations.

Potato tubers were stored in a specialized potato warehouse at a
temperature of 2-4 °C and a relative humidity of 85-90%. The 10 kg of
potato tubers of each variety that stored separately used for chemical
analysis. The following chemical indexes were determined in raw potato
tubers before storage and after 2, 4 and 6 months: dry matter and starch.

During storage, the amount of dry matter decreased in potato tubers
of experimental varieties, but the intensity of their change was different.

The maturity group had a significant effect on the accumulation of
dry matter. So, on average, in the medium-early group, at the beginning of
storage, the dry matter content was 23.5%, and in the medium-ripe group, it
was 29.3%. At the end of storage, the average values for the groups were:
21.1% and 25.9%, respectively. The absolute losses on average for both
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groups were for the entire period from 2.4 to 3.4%, and the relative losses
from 9.8 to 11.7%. The difference in losses between individual varieties
was more significant and ranged from 2.1% for the Mozart variety to 3.6%
for the Arosa. Dry matter was lost especially intensively in the third period
of storage from 4 to 6 months, that can be explained by the intensification
of physiological processes in potato tubers in the spring. The influence of
maturity group on the amount of losses was not established. They were
affected by the initial amount of dry matter: with larger amounts before
storage, they were lost more during the storage period.

The average starch content of potato tubers, depending on the
ripeness group, increased from 16.5% in medium-early to 23.7% in
medium-ripe ones. This indicator largely depended on varietal
characteristics.

The obtained results indicate that according to the index of
starchiness, medium-ripe varieties differed from each other: from 21.8% in
Sifra to 25.5% in Arosa. In the medium-early group, this difference was
smaller - from 15.5% in Mozart to 17.7% in Red Lady.

Storage for 6 months did not cause significant changes in the
starchiness of the tubers. Thus, on average over three years of research, the
absolute losses amounted to: in the group of medium-early - 1% but in the
of medium-ripe group - 1.9%, and relative - 5.9% and 8.2%, respectively.
The high starch content after 6 months of storage were characterized
varieties of Arosa (23.3%) and Sifra (20.1%) that makes it possible to
recommend these varieties for processing of starch and alcohol.

Conclusions. The process storing of potato tubers is accompanied
by losses of dry matter, especially in the period from 4 to 6 months, which
can be explained by the intensification of physiological processes in
potatoes in the spring. The influence of maturity group on the amount of
losses was not established. All potato varieties had a high content of starch,
and storage did not have a significant effect on the amount of its loss (in the
group of medium-early - 1%, in the group of medium-ripe - 1.9%). The
high starch content after 6 months of storage were characterized varieties of
Arosa (23.3%) and Sifra (20.1%) that makes it possible to recommend
these varieties for processing of starch and alcohol.
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AJIANTALUIHI PEAKIIT COYEBHIII B YMOBAX IIOCYXH

I'yceiinosa T.H.

[HCTHTYT reHeTHYHUX pecypCiB
MiHicTepcTBa HayKH Ta OCBITH A3epOaiikaHy
M. Baky, AzepOaiimxan
e-mail: htaravat@mail.ru

@dakTopy HABKOJHIITHBOTO CEPENIOBHINA - I[0CYXa, 3aCOJICHHS,
CrieKa, XOJoJ Ta iHImI CcTpecoBi (aKTOpH - HETAaTHBHO BIUIMBAIOTH HA
POCIIMHYU Ha BEJHMKHUX TepuTopisx. Lle 3aBaae 3Ha4HOI WIKOAM HApOJHOMY
TOCHOJAPCTBY, BHUKJIMKAIOYM BTPaTy MPOJAYKTUBHOCTI pociuH. Tomy
MOIIYK Ta po3po0Ka e(EeKTUBHUX CIIOCOOIB MiJBUIICHHS CTIHKOCTI POCIUH
JI0 Pi3HHUX a0iOTMYHMX CTPECIB € OJHMM i3 BaXUJIMBUX 3aBAaHb, U0 CTOSThH
nepes arpapHUM CEKTOPOM. Y CHIIIHE BUPIIIEHHS LUX MUTaHb HEMOXKJIMBE
0e3 3acTOCYBaHHS METOJIB JIIATHOCTUKHU CTIMKOCTI POCIIMH. Brumne nmocyxu,
3aJIe)KHO BiJl CTYIEHS CTIMKOCTI COpTiB Ta ()OpM POCIUH, MO-PiZHOMY
BiIOMBAEeTbCS Ha BMICTI (OTOCHHTETHYHUX MIrMEHTIB, CTPYKTYpHOI
opranizamii Ta QYHKIIOHAIFHOI aKTUBHOCTI IUIACTHUIHOTO —arapary.
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Apantamist  peakuii  ()OTOCMHTETHYHOTO amapaTy Ha CTpec Iocyxa
BUSIBIISIETHCS Y 301IIBIIIEHH] BMICTY Xstopodimy [1; 2].

BoboBi pociauHu, y TOMY YHCHI COYEBHIS, SIK OCHOBHE JKEPEINO
POCIHMHHOTO OijKa BiirparoTh BaXJIHMBY pOJb Y XapyyBaHHI JIOAWHHU Ta Y
TOJIIBIII CUTBCHKOTOCTIOAAPCHKUX TBAapWH. BHUPONIyBaHHS NHMX POCIUH
JTO3BOJIsIE  30INBIIMTH 3€PHOBI  PecypcH KOXHOI KpaiHW, BHPIIIATH
npobieMy OITKOBUX KOPMiB 1 THM CaMHM MiIBUIIUTH POJIOYICTh IPYHTY 32
paxyHOK (ikcarmii a3oTy B moBiTpi. Bu3HaueHHS cTymeHs CTIHKOCTI 10
MOCYXH Ta 3aCOJICHHS TEHETHYHHX PECypCiB POCIHH COUYECBHII TO3BOJIHTH
OLIHUTH iX TMEPCIEKTUBHICTH AJS PI3HUX IPYHTOBO-KIIMATHYHUX 30H Ta
BUSIBUTH CTPECOCTIHKI TeHETHYHI JPKepea sl BAKOPUCTAHHS Y CEJIEKIIii.

Mertoro Hamoi TOCTiAHHUIBEKOI POOOTH OylO0 BHBUYEHHS BMICTY
(OTOCHHTETUYHUX TIrMEHTIB — XJOpO(iTy Ta KapOTHHOIAIB y JHCTI
POCIIHH COYEBUIIl Y 3B'SI3KY 3 IXHBOIO MIOCYXOCTIHKICTIO.

MarepianoM mocmikeHHs nocayxumn 19 3paskiB couesuti (Lens
culinaris L.), 3 Kosekmii Hamoro iHCTUTYTY — IHCTHTYTy T€HETHYHHX
pecypciB MiHicTepcTBO HayKu Ta OcBiTa A3epOaiimxkaHcbkoi PecmyOmiku.
JlocmipkeHHsT TPOBOAWIM, 3TITHO 3 METOJUYHUM KepiBHUIITBOM [3].
OnHuM 13 TIaTHOCTUYHHUX METOMIB CTIHKOCTI POCIHH A0 CTPECy MOCYXH €
BUBYCHHS 3MiHU KIUJIBKOCTI Xiopodiny (a+b) y JMCTi pocnuH mig aiero
CTpecy Ta BH3HAYCHHS CTYIIEHS CTpec-Jenpecii MIrMeHTHOTO KOMILIEKCY.
BusHadeHHs 0COOIMBOCTEHW MIrMEHT-OUTKOBOTO KOMILIEKCY XJIOPOTUIACTIB
POCIMH TpH [Jil TOCYXM JISIJIO OCHOBOIO METONy JiarHOCTHUKH
MOCyXOCTiMKOCTi. JI7s1 OIIHKK CTyNeHsl CTIHKOCTI 0 TIOCYXW BHUCISIHUX B
MOJILOBMX YMOBAX 3pa3KiB 3 KOJIEKIIi IHCTUTYTY OyiH B3STI IPOOH JTUCTS Y
¢dazi nBiTiHHES 1 OynmM BH3HA4YeHI 3arallbHa KUIBKICTH Xiopodiny a,
xynopodiny b, xmopodiny atb 1 KapOTHHOIAM, MO € IHIAWKATOpAMHU
¢doTtocuHTE3y, B J1a0OPAaTOPHUX YMOBAX 1 BHSIBIICHI 3MIiHH, IO BiIOYJIHCS.
[nsgxoM nofiny Ha TPYIY BUBUCHHUX 3Pa3KiB COUYEBHLI 3aIEKHO Bia IXHBOT
pi3HOI peakiiii Ha OCyXy, Oy BUIIJICHI CTPECOCTINKI TEHOTHIIH.

Ha ocHOBI oOTprMaHUX pe3yNbTaTiB EKCIEPUMEHTY cepej
JIOCT/DKEHUX 3pa3KiB  coueBWIli — 3pasku  Arzu St., F.2011-49L,
6002/LRIL-21-50 1-1-1/-8, F.2012-1, F.2010-76L, F .2011-29L, F.2014-
006 - BuisIeHi sIK BHCOKOCTIHKI JI0 TOCYXH. Y IKX 3pa3Kkax 3MiHa KiJIbKOCTi
xyopodiny mix BmMBOM mocyxu ckiaia Bin 104,0 no 122,0%, cryminb
cTpec-aenpecii xaopodiny ckiana 0.

Copt XXacmun Ta 3pasku F.2014-009, 10140/6002/2-3 - Bimiopani
SIK TIOCYXOCTIHKIi, IHIII SK CEePEeIHBhO3aCYXOCTiMKi. UyTIuWBHUX 3pa3kiB HeE
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BUSIBJICHO.

Cyastum 31 3MiHM KUTBKOCTI KapOTHHOINIB Y BUBYEHOMY JIHICTI
B3STHX Yy JOCHI/DKEHHI 3pa3KiB COYCBHINI IIiJf BIUIMBOM TIIOCYXH,
CIOCTEPITa€EThCsl MO3UTUBHA KOPEISIis MK CTyIIEHEM CTIHKOCTI 3arajbHOl
KUTBKOCTI XJIOpO(iTy Ta CTyIIeHEM CTIHKOCTI KiJTbKOCTI KapOTHHOIIiB.

BusBiaeHHS TOTEHIIMHUX MOMUIMBOCTEH CTIHKOCTI POCIWH IIPH
HECTIPUATIMBUAX CTPEeCOBUX (pakTopax HAaBKOJMIIHBOTO CEPEJOBHUINA
JTIO3BOJIMJIO TIEBHOIO MIpOI0 IIPOBECTH TOPIBHSUIBHY OIIIHKY CTIHKOCTI
POCIMH Ta BUAUTUTH CTiMKI 3pa3kd 0 CTPECIB MOCYXH Ta 3aCOJICHHS.
I'eneTnyHo OOYMOBJICHMH Ta YCHaIKOBaHWHA TOH YM iHIIMH CTYyMiHb
CTIHKOCTI POCIIMH - BifoOpa’ka€ MPUCTOCYBAaHHS OYAb-IKOTO COPTY abo
3pasKa 10 HECTIPUSATIMBAX YMOB HaBKOJMITHROTO cepepoBuia. Lle MmoxkHa
PO3TJISAAATH K QJalNTaIlil0 HMIrMEHTHOrO amapary 0 a0lOTHYHHUX CTPECiB
HABKOJIMIITHLOTO cepenoBuina. JociimkeHHs] (JOTOCUHTETUYHOI JiSIIBHOCTI
PI3HHUX COPTOYTBOPIOBAYIB COYEBHIII B EKCTPEMAIBHAX YMOBAaX TO3BOJUIO
HaM OI[IHUTH YaCTHHY KOJEKI[IHOrO MaTepialy Hamloro iHCTHUTYTY, Ha
CTIMKICTh 10 a0iOTHYHHMX CTpECiB, 30KpeMa CTpecy MOCYXH 1 BUSIBHTH
HAHOIBIII MOCYXOCTIMKUX TCHETUYHHX JKEPEI, 10 XapaKTePU3YIOThCS.

OtpuMmaHi pmani 3amikaBiIATh (epMmepiB 1 CeleKIioHepiB, sIKi
3aliMalOThCS BHBEJICHHSIM CTIHKHUX COPTIB OO0OBHX KYJBTYp, 30KpeMa
COYEBHUILI.
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CTPYKTYPA BPOXAIO BYJIbb KAPTOILII PI3HUX I'PYII
CTHUIJVIOCTI
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Ta IPUPOJIOKOPUCTYBaHHS Y KpaiHu
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KynbTypa kapToIuii € OJHI€0 i3 OCHOBHUX KYJIBTYp, SKa BXOIUTH
0 JEeCSITKH HaWOImbIN I[IHHUX OBOYIB Yy TIPOJOBOJIBYOMY OanaHCi
XapuyBaHHs B HaIiil kpaiui. [i cnpaBeIMBO HA3MBAIOTH APYTUM XJTiGOM. ¥
100 r kaproruii MicTuThCs: Boau - 70-80%, kpoxmamo - 14-25, a3oTrcTUX
pedoBuH - 0,5-1,5, xmitkoBuan - 0,9-1,5, minepansaux peuvosun 0,5-1,8,
nykpy 0,4-1,8, xkucinor - 0,2-0,3%, Bitamiay C - 5-50 mr/100 T Ta BiTaminn
P, Bl, B2, B6, PP, K, H. Tomy, Oyis0M KapTOILIi IIMPOKO
BUKOPHUCTOBYIOTH, SIK JJISl XapUyBaHHS TaK 1 SIK CHPOBHHY Ui TIepepoOHOT
mpoMucioBocTi [1, 2].

SAxicte Oysib0 KapTOIUI, sKa 3aKJIaNaeThCs Ha 30epiraHHs ISt
TEXHIYHOT TepepoOKM HOPMYEThCS BHMOTaMHM CTaHAapTy Ha Oynsom
kapromwi cBixki ('OCT 7176-85 "Kapromnst cBixka NpoAoOBOJbYA, SKY
3arOTOBJISIOTh 1 MOCTAaBISAIOTh. TexHiyHi ymoBu"). OZHHM i3 OCHOBHHX
MOKA3HUKIB, KWW TMPUCYTHIH y CTaHAapTi Ha OynbOM KapTOIUTi Ta SKHUN
BHU3HA4Ya€ HampsM il BUKOPUCTaHHS € po3Mip Oynp0 3a HaHOUIBIIHM
HONEPEYHUM JliaMeTpoM. Tomy, Oyke BaKJIMBO NPOBOJIUTH OILIHKY
CTPYKTYpH BpO’Karo IiJ| yac ii 30upanHs

B Hammx gocmipkeHHIX OyJIo BHKOPUCTAHO 5 COPTIB KapTOILT, SIKi
npenacTapieHi iHozemHuMH KommaHismu HZPC (Hinepnanmu) ta Solana
(Hime4yuunna) Ta sIKi BITHOCATHCS JO JIBOX TPYH CTHIVIOCTI: CepellHbOPaHHI
(Carina — xoutposb, Pen Jlemi, Mouaprt) i cepeanbocTurii (Aposa —
KoHTpOIb, Cidpa). JociipkeHHs TPOBOAMINCS CHiBPOOITHUKAaMU Kadeapu
TexHoJorii 30epiraHHsa, TmepepoOKM Ta CTaHAapTU3alil HpOXyKii
pocimuuHMnTBa iM. mpod. b.B. Jlecuka HarionanesHoro yHiBepcurery
OiopecypciB i MPUPOTOKOPUCTYBAHHS Y KpaiHU.

CTpyKTypa BpOXaro € BaXJIMBUM ITIOKA3HUKOM, SIKUH B 3arajJbHOMY
XapaKTepu3ye SIKICTh Ta MOXKE BU3HAUATH HAINpPSIM BUKOPUCTAaHHS OyIb0
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kapTomii. Januii OKa3HUK XapakTepH3ye CIiBBIIHOMIEHHS Oylb0 pi3HUX
PO3MIpiB Ta pi3HOI MacH y 3arajbHii Maci 310paHOT0 BPOKaIo.

B zanexHo Bim macu (r) OynpOM MOAUIAIOTE Ha Qpakmii s
PI3HOTO LITBOBOTO MpHU3HAYEHHS: A0 25 T — Ha dypax; 25-60 — Ha HaciHHi
1iy11; ToHax 60 — Ha MPOIOBOIBYI IILJT.

3rifHO0 METOOWYHHMX PEKOMEHIAIlIH 31 CIeIliaTi30BaHOl OIlIHKH
COPTIB KapTOIUi Ui mepepoOHOi ramy3i Bpokaid ans BUpOOHHITBA
KapTOIUICTIPOAYKTIB IIISATh 3a po3MipaMu (HAHOUTBIIMIA TOTIEpedHuU
miameTp B MM) Ha (Qpakmii Ta B 3aNeXHOCTI Bil HANpsIMKy ix
Bukopuctanus: 10 40 MM (HectanaaptHa), 40-60 MM (i1 BUTOTOBJICHHS
XpYCTKO1 1 TapHipHOT KapToIuti), moHaa 60 MM (kapTomust ¢pi) [3].

OnHak, aCOPTHMEHT CYYaCHHX COPTYBAaJbHUX MAIIMHU JI03BOJISIE
OTpUMYBATH 3Ha4YHO OinbIie ¢paxiii (1o 5) [4, 5]. Lle MO3UTHBHO BILIMBAE
Ha (opMyBaHHs OUTBII OJHOPIAHMUX TOBapHUX MapTid, sAKi ePEeKTUBHO
BUKOPHUCTOBYIOTh, SIK HACIHHS TaK 1 JUIsl IEpepoOKH 3 METOI0 OTPUMAHHS
Pi3HUX BHIIIB TOTOBOI TIPOIYKIITii.

VY pocmiKeHHSX, SKi MU TPOBOAMIM YBECh YpOKail KapToIwi
PO3AUISIIM 32 JiaMeTpoM OyiIb0 Ha YoTHPH (pakiii: 10 35 mm; Big 35 no 45
MM; Big 45 mo 55 mm; momanm 55 M. Pesympratm mmX OCHTIIKEHB
HaBeZeHO B Tal0I. 1.

AHami3yloun  pe3ysIbTaTh MPOBEJIEHUX JIOCHIKeHb, MOXKHa
no0a4YnuTH, [0 OCHOBHY 4YacTHHY B ypoxkai OCHiPKyBaHHX COpTIiB
cra”HoBuiM ¢pakii Big 35 1o 45 mm Ta Big 45 10 55 mM. 30kpemMa, 4acTka
¢pakuii Bim 35 g0 45 MM 3a TpH pOKH B CEpeHbOMY Yy Tpymi
cepeAHbOpaHHIX copTiB Oyna Ha piBai 13,5-38,2 %, a y rpymi
cepenuabocturmux — 20,2-37,2%. ®paxuii po3mipom Bix 45 10 55 MM y mux
rpynax cranosmwim — 30,9-57,2% ta 41,5-41,5 %, BinnoBiaHo.

HaiiGineimy wactky ¢pakmii monan 55 mm — 50,4%, skio
aHaJli3yBaTH y COPTOBOMY PO3pi3i B CepelHbOMY 3a TPU POKH, MaB COPT
Carina. KoHTpoib 13 Tpymu CEpeAHBOCTHINIMX Apo3a MaB TaKOXK
JIOCTaTHBO BUCOKY 4YacTKy Oyib0 i3 1€l gppakmii — 30,7%. Iumi coptu manu
HU3BKUI BMICT y Lidl ¢pakuii i skoick KOpemswii 3alexHO Bia rpynu
CTHIJIOCTI Ta iX BMICTOM HE MPOCTEKYBAJIOCS.

®pakiiiss MeHiie 35 MM CTaHOBWJIA B CEPEIHBOMY 3a 3 POKH IIO
00ox rpynax Big 5,4 mo 15,8%. IIpu upoMy cepeaHbOCTUIIII COPTH Masld
Jlenio OuteImmiAc  BMicT 1i€l  ¢pakiii, Xoya UIiTKOi TEHICHIIi He
MPOCITiIKOBYBAJIOCS!.

63



Tabnuys 1

CTpyKTypa Bpo:Kalo pi3HUX COPTIB KapTOILIi

(cepemHe 32 3 pOKM J0CJIIKEHD)

Dpakitis, MM

No
Coprt <35 35-45 45-55 > 55
/i
Yacrtka dpaxiii, % Bix Macu 0yias0
cepeIHbOPaHHI
1 Carina
(KOHTPOJIH) 5,2 13,5 30,9 50,4
2 | Pen Jleni 8,6 23,5 57,2 10,7
3 | Mouapt 9,7 38,2 42,8 9,3
HIPos 1,87 3,81 3,59 4,81
CEPeIHBOCTHUTIII
4 Apo3za
(KOHTPOJIB) 7,6 20,2 415 30,7
5 | Cidpa 13,5 37,2 41,6 7,7
HIPgs 2,59 4,09 4.2 4,35
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OtpumaHi  pe3ynbTaTH  Y3TOJDKYIOTbCA 13 TBEPIKEHHSIM
3apyODKHUX JOCHITHUKIB, SIKI CTBEP/DKYIOTH, 0 Ha (ppakmidHui cKitafg
Oynb0 KapTOIUli B OCHOBHOMY MAlOTh BIUIMB COPTOBI OCOOIUBOCTI [6].

CTpyKTypa BpOXaro A03BOJSiE POOMTH TMEBHI BHCHOBKH IIOJO
HANpPAMKY MepepoOKH KapTOIUTi TOTO YH IHIIOTO COPTY. 3a pe3yibTaTaMu,
SKi MW OTpHMAajid, MOXKHa CKa3aTH, IO 3a IOKa3HUKOM (pakiiitHoro
CKJIaqy HalOUIbII MPUAATHUMU A0 MEepepoOKH Ha KapTommo ¢pi € copt
CariHa, TaKk fK B OCHOBHill Maci HOro BpOXKai IepeBakaloTh OyIbOU
kpymHOi1 ¢pakmii (6impme 55 mm) — 50,4 % Big 3arambHOi KiTBKOCTI.
YacTkoBO AJIs1 UX Ke Iieil Moxe OyTH BUKOPUCTaHUH copT Apo3sa, KU
B CEpeIHhOMY 3a TPH POKHM MaB Iii€l ¢pakmii Ha piBHI 30,7%. VY iHIIUX
COpTIB TiepeBaXkama 4actka ¢pakmii Bim 45 mo 55 mm. 3okpema Takoi
¢pakiii 0yno y copty Pen Jleni — 57,2%, y Monapty — 42,8%, y Apo3u —
41,5% rta y Cippu — 41,6 %. Lli copTu € HaWOUIBII TPUIATHUMHU IS
niepepoOstHES Ha gntick. OJHAaK, 1€ JIUIIe YMOBH HU3BKOTO BMICTY ITyKpiB
Ta BiJMOBITHOTO iHAEKCY (hOpMHU.

BucHoBku. TakuM YUHOM, PE3yJbTaTH IOBEACHUX JOCIIHKCHb
IOJI0 CTPYKTYPH 3i0paHOr0 BPOXKAr0 JOCIITHUX COPTIB OyJbO KapTOILTi,
AKi HaleXaTb 10 PI3HUX TPyH CTUTIOCTI JO3BOJHMIN BCTaHOBUTH
MOJUIMBUH HampsiM iX BUKOPHCTAHHS 32 YMOBH ONTHMAIBHOTO BMICTY
MYKpiB Ta iHgekcy dopmu. Tak, ais nmepepoOKH Ha KapTOILTIO (Gpi MOXKHA
pexoMeHyBatu copT CaTiHa i3 BMICTOM KpyIHOI (pakuii (Oibme 55 Mm)
—50,4 % Ta yacTtkoBO copT Apo3a, i3 BMicToM Li€i ¢pakuii Ha piBHi 30,7%.

[HImIi coptu € GBI NMPUAATHUMU JUIsl TIEPEpOOIISTHHS Ha YHIICH,
TaK sIK MalOTh BUCOKHI BMicT (ppakuii Bix 45 mo 55 mm: Pen Jleni — 57,2%;
Mouapt — 42,8%; Apoza —41,5% Ta Cidpa — 41,6 %.

Cnycok BUKOPHCTAHMX JKepeJ

1. Imenko JI. M. Jlexxko3naTHi i CIIOXKHMBHI BJIaCTUBOCTiI COPTIB
KapTOILI BITYM3HSIHOI CEICKIT : aBTOped. auC. ... KaH/. C.-T. HAYK : CIIEL.
05.18.03. — Kuis, 2003. 21 c.

2. IlpomoBosnbya, KOpMOBa 1 TexHi4HA KynbTypa [EnekrponHmit
pecypc]. [Caiir] : http://www .lektravy.inf.ua/grow/kailyard/potato/pk.htm.
(mata 3BepuenHs: 05.01.2024).

3. Metoauka JIEPKABHOTO COPTOBHUIIPOOYBaHHS
CLIbCBKOTOCTIONAPCHKUX KyJbTYp. Bumyck 4 (kaproruis, oBoueBi Ta
OamranHi KyneTypH). Kuis. 2018. C. 4-11.

65



4. Botinemuna H. 1. TexHomori4Hi BIaCTUBOCTI KapTOILTi 3aJIEKHO
BiJl COPTY, YMOB BHPOIIYBaHHS Ta 30€epiraHHs : IUC. ... KaHJ. C.-T. HayK :
05.18.03. Iacturyt kapromisipctea Y AAH. Hemimaese. 2006. 235 c.

5. 3emmoBa M. A., 3emmoBa [. . TexHomnoriuHa oIliHKa COPTIB
KapTOILIl Ha WPUAATHICTH UIA TepepoOKH Ha XPYCTKY KapTOILTO i
kapToriro «pi» // 3axuct kapromwt. 2001. Nel. C. 17-20.

6. Putz B. Kartoffeln : Zuchtung — Anbau — Verwertung. —
Humburg: Behr’s, 1989. 263 s.

UDC 581.32
DROUGHT TOLERANCE STUDIES OF FOOD LEGUMES

Jumshudova H.K., Afandizadeh Sh.A., Mirzayev R.S.
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AZ 1098, Pirshagi settlement, Sovkhoz number 2, Baku, Azerbaijan
e-mail: 12humay@gmail.com, shergqiyye93@gmail.com,
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The article is devoted to the study of water holding capacity of
leaves and canopy temperature of samples chickpea and lentil grown under
filed conditions. The genotypic difference in studied traits was revealed. A
relatively drought tolerant samples was selected at the end of study.

Keywords: chickpea, lentil, water holding capacity, canopy
temperature, drought tolerance

Increasing the production and improving the quality of agricultural
products, including food legumes, plays a key role in ensuring the food
security of the country's population. The fact that food legumes (chickpeas,
lentils) are resistant to drought and are a valuable predecessor plant in crop
rotation requires the expansion of the cultivated areas of these plants. As
food legumes are mainly inter-row cultivated plants, if the existing
agrotechnical rules are followed, weeds in the fields are significantly
reduced and the phytosanitary condition of the soil improves, the spread of
diseases and pests weakens, because of the low use of chemical control
methods, a favorable ground is created for the purchase of ecologically
clean products and the prevention of environmental pollution.
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The grains of legumes are rich in proteins, and food products made
from them are easily absorbed by the body. Their grain is rich in vitamins,
sugars and essential amino acids. The presence of non-replaceable amino
acids - tryptophan, lysine, methionine, valine, leucine and others in the
grain of these plants play an important role for the normal development of
the human and animal body.

In the world, global climate change and lack of irrigation water,
plants are affected by stress factors. Increasing ambient temperature and
lack of irrigation water are one of the main environmental factors limiting
crop productivity in arid regions. Drought has a significant impact on plant
development, preventing growth, chlorophyll breakdown, lipid
peroxidation and cell membrane damage, hydrogen peroxide accumulation,
ascorbic acid and proline increase [5; 6], causes stomata to close,
transpiration rate to decrease, photosynthesis to decrease, water potential in
plant tissues to decrease [3; 7].

As a rule, samples that can retain relatively much water in the
leaves are more resistant to drought [4]. At present, a lot of attention is paid
to the diagnosis of drought resistance of breeding materials of chickpeas
and lentils. So, as a result of drought, the decrease in transpiration changes
the thermal regime by increasing the temperature of the leaf, which in turn
leads to the strengthening of the respiratory process and disruption of other
metabolism.

It is clear that the resistance to drought is determined by the
functional stability of the cell structure and the creation of high water
potential of the tissues, as well as being able to withstand drought for a
long time due to the adaptive properties of the stem, leaves, and generative
organs, during which the plants maintain their height and development to a
certain extent and allow little yield loss.

Recently, it is possible to obtain information about the drought
resistance of plants using simpler devices and express methods that require
less time to study drought resistance. In such measurements, "Turgoromer-
1" [5] can be used to determine the ability of leaves to retain water, and
temperature changes at the planting level due to transpiration in the leaves
can be determined with an infrared thermometer.

Using these methods, the drought resistance of wheat plant [1] and
wild ivy [2] plant leaves was studied, and as a result, drought-resistant
samples were selected from among the studied materials.
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In order to determine the resistance of plants to drought, 12
chickpea and 15 lentil samples were measured in field conditions. The
Auxiliary Practice Area of the Research Institute of Crop Husbandry
located in Absheron was chosen as the practice area.

To determine the ability of plant leaves to retain water,
turgorometric measurement was taken while the leaf was on the plant. After
the measurement, the leaf was broken and set aside. After 4 hours, the
turgorometric measurement was taken from that leaf. Measurements were
performed in 4 replicates. During the last 4 hours, the leaf evaporates a lot
of water from itself. During the first measurement, we mark the
turgorometer indicator with T1, and during the second measurement, the
turgorometer indicator with T2. By calculating the T2/T1 ratio, it is
possible to determine the water holding capacity of the leaf.

The results of the measurements performed on the chickpea
samples are shown in table 1. The larger the T2/T1 ratio, the more water-
holding capacity those samples have.

As can be seen from Table 1, the T2/T1 ratio varied from 0.56 to
0.71. Among the studied samples, F.08-116 sample had the lowest water
retention capacity. F.08-89, Sultan and Sechma L. samples differed in their
ability to retain water. In F.08-89 sample, this indicator was the highest -
0.71. Looking at the temperature of the samples on the planting surface, it
is known that when the temperature on the soil surface is 28.7° C, the
temperature on the planting surface varies between 18.2-22.5° C as a result
of transpiration. In sample F.08-89, which has a high water-holding
capacity, the temperature of the planting surface was 22.5° C, and in the
sample Selection L., this indicator was 22.3 C. As can be seen, the leaves
of these two specimens use water more efficiently. Sechma L. sample was
also distinguished by the high yield.

The results of the measurements for the lentil samples are shown in
table 2.
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Table 1

Turgorometer and temperature indicators of chickpea samples

Ne Name of the T1 T, To/T1 Temperature,
sample °C

1 F.07-289 18,3+ 11,9+ 0,65 21,8 £ 0,94
0,89 0,93

2 | Sanford 22,9 + 14,1 + 0,62 21,1 £0,34
0,71 0,75

3 | F.07-274 21,6+ 13,3+ 0,62 20,7 £ 0,66
0,48 0,26

4 | Camila 243 + 154 + 0,63 18,2+ 0,10
0,23 0,80

5 | F.08-89 19,5+ 13,9+ 0,71 223+0,77
0,58 0,76

6 | F.08-196 21,2+ 13,3+ 0,63 21,7+0,37
0,37 0,19

7 | F.08-116 19,7 11,0 + 0,56 22,2 +0,50
+0,74 0,22

8 | Nazrin 19,3 + 12,4 + 0,64 21,6 £0,25
0,59 0,83

9 Sultan 2 159+ 9.4+0,6 0,59 21,3+1,01
0,85

10 | Sultan 22,6 £ 154 + 0,68 21,2+0,43
0,76 0,14

11 | Narmin 24,6 + 16,0 + 0,65 20,5 +0,38
0,21 0,76

12 | Sechma L. 23,6 = 16,1 + 0,68 22.34+0,10
0,39 0,05

69




Table 2

Turgorometer and temperature indicators of lentil samples

Ne Name of the T: T2 TJAT, Temperature,
sample °C

1 | F.86-16 L. 17,7 + 10,5+ 0,59 20,5+ 0,07
0,44 0,61

2 | LC00600296 15,4 + 8,1+ 0,53 20,1 + 0,60
0,25 0,31

3 | F.2013-22 16,8 + 10,3 + 0,61 21,5+0,17
0,65 0,50

4 | F.2014-026 13,4+ 7.3+ 0,54 19,9+ 0,34
0,49 0,39

5 | F.2013-18 12,6 + 85+ 0,67 21,4+0,34
0,37 0,57

6 | F.2013-4 17,6 £ 92+ 0,52 20,9+ 0,70
0,60 0,86

7 | F.2012-8 16,8 + 10,3 + 0,61 20,9 + 0,65
0,19 0,16

8 | F.2013-26 16,6 £ 10,5+ 0,63 20,2 +0,34
0,71 0,64

9 | Surian Loc.L. 16,8 + 11,2+ 0,67 19,8 +£ 0,41
0,35 0,91

10 | Arzu 18,4 + 12,3+ 0,67 19,4+ 0,37
0,13 0,56

11 | F.2014-006 16,6 + 12,7 + 0,68 21,2+0,35
0,96 0,83

12 | F.2012-1 L. 17,4 £ 10,6 + 0,61 22,3+0,27
0,77 0,84

13 | F.2013-29 16,1 + 9,1+ 0,56 23,0+ 0,69
0,47 0,37

14 | F.2012-18 16,5+ 8,1+ 0,49 20,0 +0,28
0,28 0,06

15 | F.2014-009 19,2 + 11,1+ 0,58 19,5+ 0,52
0,78 0,41

It was found that the T2/T1 ratio for lentil samples varied from
0.52 to 0.68. As can be seen, the T2/T1 ratio takes smaller values in the
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lentil samples. This indicates that the chickpea samples have a higher water
holding capacity than the lentil samples. The higher ratio of T2/T1 in pea
samples proves that pea samples are more drought resistant than lentil
samples. One of the things that distinguish chickpea samples from lentil
samples is that both the leaves and the stem of the chickpea are covered
with hairs. In addition to preventing water evaporation, these hairs
contribute to the reflection of the sun's rays to a certain extent, making it
relatively drought-resistant.

The T2/T1 ratio was the least in F.2013-4 sample (0.52) and the
highest in F.2014-006 sample (0.68) in the studied lentil plants.
Considering the T2/T1 ratio and temperature indicators, it is known that
among the lentil samples, F.2013-18 and F.2014-006 samples are more
resistant to drought than the other samples.

Species with high leaf water holding capacity have many
advantages during the growing season. Changes in the physico-chemical
properties of the protoplasm, strong development of the root system,
changes in the shape and size of the leaves, availability of reserve water in
the plant, and optimal use of water are the main factors for drought-
resistant agricultural plants to withstand drought.

Thus, for the creation of drought-resistant forms, it is possible to
use F.08-89, Sechma L. samples of chickpea and F.2013-18, F.2014-006
samples of lentil.
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STUDY OF SOME FUNGAL DISEASES OF POTATO IN
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Summary. The potato is a starchy tuber of the plant Solanum
tuberosum, it is a perennial in the nightshade family Solanaceae.

Pests, bacterial, fungal, viral and viroid diseases damage the plants
and decreases productivity. Infection of plants leads to a violation of
morphophysiological symptoms, including the weakening of the process of
photosynthesis, decreased permeability of the mouth, increased
intercellular carbon dioxide and reduced intensity of transpiration, which
impairs plant growth, negatively affecting the formation of the product.

Key words: potato, disease, fungi, P. infestans, A. solani

Introduction. Potatoes (Solanum tuberosum) - the species of
perennial tuber grassy plants from the genus of the rosary family
(Solanaceae). Potato tubers are an important food product, the fruits are
poisonous [1].

The yield of potatoes depends on these factors: on climatic and
weather conditions, on the quality of the soil and on the quality of
processing it before planting potatoes, from the chosen potato variety, from
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the health of tubers to planting and during germination, from correctly, the
prevention of all kinds of potato diseases in time, from the time of
fertilizers introduced into the soil and from other factors [1].

Potatoes are one of the most important crops in the world to solve the
growing problem of hunger. According to statistics, every US citizen eats
60 kilograms of potatoes per year, Germans - 120 kilograms, and
Belarusians - 180 kilograms. The physiological norm of potatoes per capita
in Azerbaijan is 50 kg per year. The world consumes from 30 to 150 kg of
potatoes per capita per year. Countries with the greatest consumption of
potatoes per capita in the world are Ireland, Poland, Belarus and Portugal.
On average, 50 % of the global potato harvest is used directly for daily
consumption by humans for food, 30 % as animal feed, 3-4 % for the
production of starch and alcohol and about 10 % for seeds [2].

Potatoes are used both in simple (fried potatoes) and in exquisite
dishes - for the preparation of potato salad, potato puree, soups, snacks like
chips and dietes. In folk medicine, fresh potatoes are used for skin lesions.
Growing potatoes as an agricultural culture is common in many countries.
In addition to the direct use of potato tubers for food, other products are
also obtained from them [1.3].

The reason for the degeneration of potatoes is the damage to plants in
harm and diseases (insect, virus, fungus and others). Damage to healthy
plants from infected ones occurs during mechanical damage during
planting, plant care, harvesting; It is transmitted by insects during the
growing season [1, 3].

When agricultural crops are not properly protected from diseases,
high harvesting and rapid growth of plants are observed. These are the
main methods of combating plant diseases: agrotechnical and biological.
Agro-technological struggle based on high agricultural technology methods
for reducing the reserves of diseases and preventing their development
consists of a set of measures that serve to obtain. Of the living organisms
against diseases and pests of plants and the struggle using the products
obtained from them, it is the basis of biological control [4].

Material and methodology. The main goal of research is to study
diseases of potato plants in Absheron and the release of more stable forms
of these diseases. Assessment and study of research materials, field and
laboratory experiments, analysis.
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The dominant fungal diseases of potatoes in Azerbaijan include late
blight, early blight, alternaria brown spot, late blight, powdery mildew and
etc.

Late blight. The causative agent of late blight is Phytophthora
Infestans. Late blight. is the most malicious disease of potatoes that are
common throughout the territory in the Azerbaijan Republic. In Azerbaijan,
it manifests itself most often from the end of May to June, it spreads
especially quickly in the rainy years, accompanied by abundant dews and
fogs. The main danger of the disease is the speed of its development.
Brown spots appear on the leaves and stems. On the underside of the leaf
plate, mainly in the morning and in wet weather, a white coating of
mushroom spores is visible. The affected leaves quickly die off, blacken
and dry. With high humidity, 8-10 days are enough to die the tops
throughout the field. On the tubers, slightly pressed, firm brownish-gray
spots are formed, penetrating into the pulp of tubers in the form of rusty-
brown uneven necrosis. Late blight can develop in a wide temperature
range from 2-30° C. It is necessary to have a drip moisture. The
implementation of agricultural and chemical measures of combat with these
diseases is expedient [5].

In the Republic of Azerbaijan, one of the equipment of harmful
diseases of potatoes is early blight. Early blight of potatoes - this disease
causes an imperfect fungus Alternaria Solani. In addition to potatoes,
phytopathogen affects many species of plants from the nightshade family.
They serve as sources of infection. The optimal conditions for the
development of alternariosis of potatoes is a temperature of 2-26° C, as
well as the presence of drip moisture for at least 2 hours. The pathogens of
these mushrooms of illness empty the leaves, stems and tubers of potatoes,
cause significant harm to the crop and reduce the quality of tubers [6].

The disease is detected annually, but is especially manifested in the
years with warm summer when frequent rains or with abundant night dews.
The defeat of potatoes during epiphytotists can reach 70%. The harvest of
tubers is reduced by 20—40% due to the death of leaves during the period of
tuber formation [6, 7].

Results. During the year of research, phenological observations were
carried out over the samples, determined the specific mass of leaves, the
area of the leaf surface and the relative disvaluity of the leaves.
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The name of | option | Relative water | Specific density | The area of In tubers
the variety content in the of leaves the leave
leaves % (mg/sm?) surface Starch Protein
(m?/ha)
1 95.6 4.47 89.6 10 1.32
Telman 2 63.01 3.28 27.5 6.4 1.66
3 64.6 2.75 31.6 6.2 1.71
1 91.9 4.15 86.9 12.6 1.69
Sevinj 2 55.1 3.83 385 7.6 1.62
3 49.9 3.79 28.3 8.2 1.73
Amiri-600 1 95.4 3.93 66.2 10.3 1.72
2 61.9 3.25 34.8 6.04 1.91
3 54.7 2.89 35.6 5.9 1.96
1 924.1 4.05 73.4 12.2 1.31
Colombo 2 64.4 3.67 27.6 7.5 1.78
3 63.1 3.79 34.9 7.6 1.66
1 95.8 4.16 64.5 10.9 1.94
Captiva 2 51.1 3.28 31.3 9 1.78
3 48.8 2.95 29.8 10.9 1.55
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One of the main morphophysiological features associated with the
photosynthetic activity of plants is the specific mass of leaves, which is an
indicator of the ratio of the unit of the sheet to dry mass. Although
morphophysiological traits are a genetic sign, this sign can change under
the influence of external factors. The amount of starch and protein in potato
samples is determined. 1st- healthy, 2nd and 3rd-infected options.

As can be seen from table 1, in the studied potato samples, the
disease had a negative effect on all the signs of the plant.

Measures to combat late blight and alternariosis should be planned
and preventive. These struggle measures are presented in table 2.

Table 2
Ne Struggle measures: Influence:
1 | The choice of stable varieties Reduces infection
2 Use of healthy planting Reduces the source of the first
material, correct crop rotation infection.
3 Germination of seed potato Accelerates the growth and
tubers development of plants until
infection.
4 Removing infected tubers Reduces the source of initial
infection.
5 Bury the tubers deep enough Reduces the transmission of
in the ground infection from soil to tubers through
spores.
6 Strengthen weed control and Ventilation and water regimes are
minimize nitrogen fertilizers normalized, additional
humidification is not required, as a
result, the spread of the disease is
reduced.
7 | Preparation and accumulation During harvesting, the transfer of

of surface mass and chemical
neutralization

the fungus from the surface mass to
the tubers is prevented.
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CyHuns camoBa CTaOUIBHO —3alMINAETHCS  HANMOMYJSAPHILIOI
ATOJIOK0 y CBITI Ta YKpaiHi. Y cBiTOBOMY BHpOOHHITBI 72 % mpumnanae Ha
110 KyJnbTypy [2]. Uepe3 oOMexeHHid Ce30H IIJIOJJOHOIICHHS, M Ky HIKHY
CTPYKTYpY, MPOOJEeMH 3 JIOTICTHKOIO, SITOJU CYHHI CaZoBOi y CBDKOMY
BUTJISII  CIIOKUBAKOTBCS MPOTATOM JIOCUTH KOPOTKOTO Tepiony, a
CIIO)KMBAYl 3alliKaBJieHI Yy IOJOBXKEHHI 3aJ0BOJICHHS BiJl iX B)KHBaHHS.
Cepen copTiB CyHHULI cag0Boi € Ti, SIKi MalOTh JOOPY Ta MOTaHy JIEXKKICTh B
yMOBaxX XOJIONWJIBHOI Kamepu. Tomy, 10 3aBOaHb JOCIHIIKEHb BXOAMIA
BUBYCHHS BIUIMBY COPTOBHX OCOOJHMBOCTEH HAa MPUAATHICTH JI0 30epiraHHs
AT/ CyHHIII CaloBOi Pi3HUX COPTIB.

HocnimxkenHs Ta 30ip MarepiaiiB MPOBOJMIMCH Ha TEPUTOPIl
TepHomninbepkoi obnacti Kpemenenpkoro paiiony y cemax JlinmHsa Ta
JlocsaTun. JlabopaTopHi IOCHTIKEHHS, BU3HAYECHHS OCHOBHHX ITOKa3HUKIB
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axocTi npoonwin y TOB «Exodpyrte» Ta Ha 6a3i kadenpu TexHOMOrii
30epiranHsi, MmepepoOKH Ta CTaHAAPTU3AIlil MPOMYKINl POCIMHHAMIITBA
HVYBill Ykpainu (M. KuiB) 3a 3aransHONpuiHATAME MeToJUKaMu [3].

Hns  pmocmimy BinmiOpanmu mnoaum 4 COpPTIB CyHHII CaJoBOi,
MOIIMPEHNX B HAIIi¥ KpaiHi, IpUIATHUX I 30epiraHHsg 9u IIepepoOKHu, a
came: ManbBina, 3enra 3enrana, Cupis Ta Ilomka. SIk KoHTpoIb BHOpaH
no0pe BUBYEHUH, MOIUPEHH Y BUPOOHUITBI HiMEIbKUI copT MaibBiHa,
3aHeceHuit 10 Peectpy coptiB pociima y 2014 p. Bei coptu cyHwuIi cagoBoi
BHPOIIYBaIl Ha OJHIN TEPUTOPii 3a OAHAKOBHUX TPYHTOBO-KIIIMATHIHHX
YMOB Ta TeXHOJO0Tii npotsirom 2019-2022 poxis.

Hnst mocmimy OyJo BifiOpaHO 3pa3Ku KOXKHOTO COPTY B po3Mipi 1 Kr
Ta TOMIIIEHO 10 XOJOAWMIbHOI Kamepw Ha tepmiH 5 ni6. Temmeparypy
MOBITPSI  XOJIOAWJILHOI ~KamMepw MiATPUMYBAIM TMPOTATOM — Hepioay
30epiranns Ha piBai +2 °C. Jlocdix NpOBOAMIM y TPHOXKpATHil
nmoBTopHOCTi. [lpoTsroM 5 nmi0 1mIOAHA BH3HAYaNW BTpPATH MacH,
PO3paxoByBaIH KiTBKICTh BIIXOJIB Ta BTpaT (3IICOBaHi STOMW, BTPATHIN
CTPYKTYpYy, TOKPWIHCH IUIICHSBOIO TOIIO). B KiHII 30epiraHHs Takox
BU3HAYaJId 3arajibHi BTPATH MacCH STijl BIAMOBITHO O MOYAaTKOBOI MacH
3paska.

HatiBuia ypoxaiiHicTh, Maca Ta TOBapHICTb srin y 2022 p. Oyna y
KOHTPOJIBHOTO copTy ManbsBiHa — 22 1/ra, 25£3,2 r Ta 70 % BiAmoBiaHO.
Lleit copT 3a TroOCHOAAPCHKO-OIONOTIYHUMHM MOKAa3HUKAMH CYTTEBO
nepeBaxaB  IHIN  JOCHI/KyBaHi  BapiaHTH. 3a  KOMIUIEKCOM
OpPraHOJICITUYHUX TIOKAa3HWKIB 10 30epiraHHs, HaWBHILY AerycTaliiHy
OIIIHKY OTpUMaIIM STOAM copTy ManbBiHa — 9 OamiB 3a 10-0anbHOMO
IKAJIOKO.

HalinpunatHimuMu  Juis  30epiraHHs B yMOBaxX XOJIOAMJIBHOL
kamepu (3a Temneparypu +2 °C) BUABMIMCS STOAM KOHTPOIBHOIO COPTY
MauibBiHa, JIGKKICTB SIKMX 4depe3 S5 1i0 30epirannsa craHoBuia 88 %, BMicT
3incoBaHuX Srig — 5 %, a gerycraiiHa OIiHKa 3ajIMIINIACA HAa BUCOKOMY
piBHI — 7,5 OaniB 3a 10-0anpHOO MIKaN0K0. Aroau Oyiu cMadyHUMH, 100pe
30eperam CBOIO CTPYKTYpy Ta (opMy, Maiau NpuBabIMBHK 30BHILIHIN
BUTJISIZ Ta 3a0apBIICHHS.

JIOCUTh BHUCOKOIO JISKKICTIO XapaKTepU3yBAIMCS STOIU COPTY
Cupis. 3aranbHuil BUXiZ 340pOBHUX AriA uepe3 5 ni0 30epiraHHS CTaHOBUB
81 %, mo Ha 7 % wmeme nopiBsSHO 3 KOHTpojeM. IlopiBHAHO HHU3bKA
JerycraiiiHa oriaka (5,5 6amiB 3a 10-0anbHOIO NIKAJIOK) 3yMOBIIEHA
II1JIbHOKO KOHCUCTEHIII€O ST,
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SAronu copty 3eHra 3eHraHa Majau HE3aJOBUIbHY JICKKICTb — BUXI[
3IOPOBUX AT uepe3 5 mxid 30epiranHs ctaHOBUB ycboro 38 %, mo Ha 50 %
MEHIIE, TOPiBHAHO 3 KOHTpojeM. Kpim Toro, Ginbmia yactuHa ix (60 %)
OyJH 3iMICOBaHMMU, 1110 TIO3HAYMIIOCS HA 3arayibHIN JerycTalliiHiil OiHI —
3 Oamm 3a 10-6GampHOTO mIKamor. ToMmy, SITOAM IBOTO COPTY MOILIBEHO
ompazy Tmicis 30WpaHHS BHKOPHCTATH I TepepoOKu, y T.4. #
3aMOpPOXKYBaHHS.

Haiiripiry nexkicTe cepen MOCTIKYBaHHX COPTIB MalH SITOIN
copty llonka — 14,5 %, mo cyTTeBO MeHIIE, TTOPIBHO 3 KOHTposieM (Ha
73,5%). Taka cutryawis CHOpPOBOKOBaHa MEBHUM PSIOM YMOB. Yike HpHU
30MpaHHi SITOM MaJlk JIy>K€ HU3bKY TOBApPHICTh, IIBHIKO BTPAdalid CBOIO
cTpykTypy. Ha 5 moOy 30epiranHs Maibke BCi APOCIHiIHI 3pa3ku  OyiH
3i[ICOBaHUMHM, SITOJIU OYJIM BKPUTI TUTICHSBOIO.

TakuM YWHOM, HAWNPHAATHIMIMMU 1O 30epiraHHs B yMOBax
xojoaunbHOi Kamepu (3a Temmeparypu +2 °C) 6ynm srogm copry
MauibBiHa, JIEXKKICTh SIKMX 4depe3 5 nib 30epiranus craHoBuna 88 %, BMiCT
3incoBaHux AT — 5 %, a gerycraiina ouinka — 7,5 0ani 3a 10-0anbHOMO
mkanoro. Slronu cyHwin caaoBoi coptiB 3eHra 3enra ta [lojka J0LiIBHO B
HAKOPOTIII TEPMiHU MicIs 30MpaHHs BUKOPUCTATH JIJIS TIEPEPOOKH.

UDC 633.031
INFLUENCE OF TIRALI SOWING TECHNOLOGY ON PLANT
DENSITY OF NEWLY CREATED GRAIN VARIETIES IN THE
CONDITIONS OF KARABAKH PLAIN

Zamanova R.M.
Research Institute of Crop Husbandry, Department of Sustainable
husbandry and plant diversification
state farm No. 2, Pirshaghi district,
Baku, Azerbaijan
e-mail: rehmine.zamanova@gmail.com

Introduction. About 35% of the world's population feeds on
wheat, Azerbaijan ranks 26th in the world for wheat production and first in
Europe for bread consumption. Wheat is considered to be the most valuable
plant, as the products obtained from wheat are the main food of every
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Azerbaijani family in Azerbaijan. According to the researchers, a person
consumes 15 tons of bread during his life. Since wheat products are the
main food of every Azerbaijani family in Azerbaijan, the average annual
bread consumption of 1 citizen per year is 119 kg, the average working-age
population is 150 kg, pensioners are 109 kg, children 0-14 years old are 98
kg, and generally one Azerbaijani eats 330 grams of bread [1, 2].

In our country, grain growing occupies a key place in the
development of agricultural production and forms the basis of its
agriculture. In Azerbaijan, wheat is considered the most valuable and
priority plant as a food, and comprehensive measures are being taken to
increase its productivity. Although there are currently concerns about
wheat, the forecasts of the state regarding the provision of wheat to the
population of the Republic of Azerbaijan are optimistic. In the medium
term, the level of self-sufficiency of our country with wheat is expected to
increase by 60-65 per cent due to domestic production [5].

The liberated territories of Azerbaijan have rich natural resources,
economic resources, as well as agricultural lands. Until 1990, about 40
percent of agricultural products produced in Azerbaijan fell to the share of
the Karabakh economic region. A large part of more than 250 thousand
hectares of fertile land was used for grain growing, and by that time 14.3
percent of grain production in our country fell to the share of these
territories. At present, along with the restoration and reconstruction work
carried out by the government, the processes of reintegration of our
liberated territories into the economy have begun. Work on the creation of
traditional and modern agrarian farms in the Karabakh and East Zangazur
economic regions is being carried out non-stop. At one time, Armenia
illegally collected about 190 thousand tons of grain from our lands.
According to forecasts, at present, the government will achieve 9 percent of
real growth in agriculture in the coming years, including 10-12 percent of
wheat production in the Karabakh and East Zangazur economic regions,
stimulating the development of agricultural sectors in these lands and
providing support measures, favorable conditions created by the
government [6].

The president of the Republic has repeatedly had decrees on food
security, the last of which he signed the decree of July 2022, 19, “on a
number of measures to increase the level of self-sufficiency in wheat food.”
Work is underway to implement the decree of July 19, 2022. So far,
contracts have been concluded with 18 farms in 28 districts on the
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implementation of food wheat production on 22.4 thousand hectares of
pivotaltsi and crops have been carried out. According to the operational
data received from the companies, 22 thousand hectares (98.1 %) of these
areas were harvested and 111.8 thousand tons were produced. The average
yield per hectare was 50.1 quintals .The "state grain Fund" has set the state
supply price of one ton of local wheat for 2023 at 450 Manats.According to
the decree dated July 19, 2022, producers will be paid a product subsidy of
100 Manats per ton of food wheat delivered to the state reserves Agency
and Flour Mills [7].

The level of self-sufficiency in Azerbaijani food wheat is on
average 59.5%, about 40-45% of demand is covered by imports. It should
be noted that in January-August of this year, 183.5 million US dollars
worth of 668.3 thousand tons of wheat were imported to Azerbaijan [4].

Azerbaijan is not able to fully provide itself with grain for several
reasons, the first of which is climatic conditions (amount of precipitation;
solar radiation; total annual active temperatures; wind speed).As we know,
wheat is a plant with a long vegetation period, and we can be considered
one of the happy countries due to the fact that the number of growing days
allows us to grow this important crop as well as our natural conditions. The
vegetation period of wheat in Azerbaijan lasts between 215-230 days in
low-lying regions, depending on the year, that is, the harvest ripens early,
but in Western European countries this period lasts more than 260 days.

It is difficult for us to fall into the 1st quality group to the
deformation index of adhesiveness. The result depends on the number of
sunny days, their intensity, time. For example, in Russia, as well as in the
countries of Western Europe, the temperature in the summer months begins
to gradually rise. And in our country, in may, the heat suddenly falls, and as
a result, forced ripening occurs. And this leads to violations in the structure
of the protein.

Therefore, wheat seeds imported from Russia meet state standards
only in terms of quality indicators of the same year. When those varieties
are planted for the next year's harvest, the indicators change. But this does
not mean that you cannot bake bread from wheat that does not fall into the
1st quality group. Very high quality bread is also obtained from wheat,
which falls into our 2nd quality group. In terms of aroma and taste, it is
superior to bread from wheat imported from abroad [3].

Purpose of the study: considering the study of the cultivation of
hard and soft wheat varieties by the method of tirali sowing, which is a
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resource-saving innovative method of cultivation in solving the water
problem in our republic, it is appropriate to carry out in the irrigation
conditions of the Karabakh plain, the Terter region Experimental Station
conducted a study of the.

Place and method of research: the research work was carried out
by the method of planting in the Tartar Region practice of the Karabakh
plain in irrigation conditions of the Research Institute of Crop Husbandry
in 2020-23. In field experiments, the area of each section was 50 m2, the
distance between spots was 0.5 meters,the distance between repetitions was
1m, 3 repetitions, in 81 variants, the study was carried out on an area of
1910 m2,

Research material: 2 million per hectare. sprouted grain (90-
100kg), 3 million. germinated grain (130-140kg) and 4 million. winter
“Onur”, “Diabar” soft, “ Comard” durum wheat varicties with the
calculation of germinating grain (170-180kg), fertilizers with the
calculation of N90, N120 and P60, P90 active substances were the
norms.Field experiments are laid out in the following scheme.

Factor I; fertilizer norm

1. Without fertilizers

2. Fertilizer norm (NgoPso)

3. Fertilizer norm (N120Pso)

Factor II: sowing norm

1. 2 million per hectare. sprouted grain (90-100kg)

2. 3 million per hectare. sprouted grains (130-140kg)

3. 4 million per hectare. sprouted grains (170-180kg)

The scheme of sowing of winter wheat varieties in tirali sowing
method in irrigation conditions in Tartar Region practice of Karabakh plain
is given in Table 1.

In the year of the study, phenological observations on plants, all
agrotechnical measures and structural elements of the crop were carried out
in accordance with the recommendations for the cultivation of winter
wheat.

In the year of the study, phenological observations on plants, all
agrotechnical measures and structural elements of the crop were carried out
in accordance with the recommendations for the cultivation of winter
wheat. Plowing of the field in Tartar BTS (Regional Experimental Station)
is carried out on 17.09.2022, sowing operation is carried out on 19.10.2021,
harvesting-harvesting-on 19.07. Fulfilled in 2022.

82



Table 1
Sowing scheme of winter wheat varieties in the seed method

Varieties The sowing rate is million PCs.
(kg / ha)
Onur Without fertilizers
2 million per hectare. sprouted | Comard Fertilizer norm
grain (90-100 kg) (NgoPeo)
Diabar Fertilizer
nOI‘m(leoPgo))
Onur Without fertilizers
3 million per hectare. sprouted | Comard Fertilizer norm
grains (130-140 kg) (NgoPeo)
Diabar Fertilizer norm
(N120Pg0)
Onur Without fertilizers
4 million per hectare. sprouted | Comard Fertilizer norm
grains (170-180 kg) (NgoPso)
Diabar Fertilizer norm
(N120Pg0)

In the year of the study, phenological observations were made
and the following were studied:

1. Stages of germination, full germination, bushiness, tube
emergence, spikelet, flowering, ripening.

2. Plant density was studied: the number of plants on a plot of 1m2
before wintering, after wintering and before harvesting was determined.

3. Agrobotanical indicators of each variety were determined and
grain yield was calculated on all variants.

Climatic conditions of the region: Tartar BTS is located in the
irrigated Karabakh plain, North-East Foothill region of the Lesser
Caucasus, at an altitude of 190-220 m above sea level. The climate of the
region is moderate-warm, with mild winters and dry hot summers. The
average annual temperature is 13,9 oC (January —July-20-25,9) on some
days it is 37-40 OC. The average perennial precipitation is 319 mm, the
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relative humidity of the air is 68.0%, evaporation during the year is 900-
1200 mm. Its soils are predominantly brown light, belonging to the semi-
type with brown orthogonal. Soils are poor in assimilable nitrogen and
potassium, very poorly supplied with phosphorus. the humus content in the
arable layer is 2.28-2.34% or 79 tons/ha, total nitrogen is 0.143-0.150%,
phosphorus-0.200-0.203%, potassium 2.14-2.16% [3].

At present, the use of resource-saving technologies in World
Agriculture is widely given. In our republic, the study of the cultivation of
newly created local varieties in this method has been carried out and the
best varieties, the best food and sowing norms have been studied for years
and are recommended to farmers.

Results of the study:Grain crops “Onur”, “Diabar” soft and
“generous” durum wheat varieties, which occupy an important place in
meeting food demand in our research work, are in different food
conditions-without Fertilizers, Fertilizer norms (NgoPso) and (NizoPg)and
different sowing norms 2 million per hectare. sprouted grain (90-100kg), 3
million. sprouted grain (130-140kg), 4 million. the yield of germinated
grain (170-180kg) was studied.

Agrotechnical care works in the field of practice were carried out
on the basis of recommendations proposed by the Research Institute of crop
husbandry and in accordance with the agro-rules carried out in the region
and are presented in Table No. 2.

Phenological observations: In the year of the study, continuous
observations were made on the experiments, it was determined that the
output of the plants was normal. The winter was mild and dry. Grain crops,
having a wintering period until the end of February, began to develop from
the first days of March.

The output of winter wheat in tartar BTS was observed on October
17, 2022, and the bushiness was observed on December 2022 on December
23 in the “Jaird” variety and on December 21 in the “ Onur” and “Diabar ”
varieties. The exit to the pipe was made in the generous variety on March
2023 on March 3, Onur on March 5 and in the Diabar varieties on March 6
in Mushafi. Spiky flowering occurred on April 16, milk-wax ripening on
may 31, full ripening - filling of grain in “Diabar” and “Onur” varieties on
June 12, in “generous” varieties on June 14.

The effect of Mineral fertilizers NgoPso and NixoPgo as food for
plants in different norms and proportions on the height of plants, the
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coefficient of productive bushiness, the length of the spike, the mass of the
spike, the number of grain.

Plant density in the” Onur "' variety as shown in Table 2-d;

We can note that the plant density of the“Honor” variety is 2
million/PC. In varantine (90-100 kg/ha), the number of plants in the range
of 182-168 units without fertilizers, in NgoPso-N120P90194-175 units, in -
190-183 units was noted.

The plant density of the” Onur " variety is 3 million / PC. (130-140
kg/ha) the number of plants in the sowing norm - 283-273 units without
fertilizer, NooPso-290-279 units, N120Pg0-293-286 units.

Plant density of” Onur " variety is 4 million PCs. (170-180 kg/ha)
the number of plants in the sowing norm - 384-360 units without fertilizer,
n90p60-389-373 units, N120P90-396-388 units.

Plant density in the ”Onur" variety as shown in Table 2-d;

We can note that the plant density of the“Honor” variety is 2
million/PC. In varantine (90-100 kg/ha), the number of plants in the range
of 182-168 units without fertilizers, in NgoPgo-194-175 units, in NiPg -
190-183 units was noted.

The plant density of the” Onur " variety is 3 million / PC. (130-140
kg/ha) the number of plants in the sowing norm - 283-273 units without
fertilizer, NooPeo-290-279 units, N120Pg0-293-286 units.

Plant density of” Onur " variety is 4 million PCs. (170-180 kg/ha)
the number of plants in the sowing norm - 384-360 units without fertilizer,
n90p60-389-373 units, n120p90-396-388 units.

Plant density in the ”Comard" variety as shown in Table 2-d;

Plant density of ” Comard" variety is 2 million PCs. (90-100 kg/ha)
the number of plants in the sowing norm - 167-163 units without fertilizer,
in the variant NgoPgo-180-165 units, in the variant n120p90-185-170 units.

Plant density of” Comard " variety is 3 million PCs. (130-140
kg/ha) the number of plants in the sowing norm - 266-261 units without
fertilizer, in the version with NgoPso-281-266 units, in the version with
N120P90-284-273 units.

Plant density of” Comerd " variety is 4 million PCs. (170-180
kg/ha) the number of plants in the range of 381-348 units without fertilizer,
in the version with NgoPgo- 384-360 units, in the version with n120p90-386-
368 units.
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Table 2

Determination of plant density in winter wheat varieties

1) before wintering
2) after wintering

3) before harvesting

2 million per 3 millionper |4 million per
hectare. sprouted hectare. hectare.
grain (90-100kg) | sprouted grains | sprouted grains
(130-140kg) | (170-180kg)
Varieties
Ha
c 2
22 . |Bls |18 ls|l<|8 s
D
. |E28 b|2l2c)E2|E:
E (5§ |S|°] |9|%|  |o|°
.8 T o
T a
>
w | 1) | 182 | 167 | 170 | 283 | 266 | 271 | 384 | 381 | 371
5 o©
é S| 2) | 170 | 165 | 168 | 270 | 263 | 267 | 371 | 380 | 365
2 E 3) | 168 | 163 | 160 | 273 | 261 | 250 | 360 | 348 | 339
1) | 194 | 180 | 183|290 | 281 | 261 | 389 | 384 | 387
3 2) | 184 | 184 | 175|281 | 279 | 258 | 382 | 380 | 380
Zg 3) | 175 | 165 | 172 | 279 | 266 | 255 | 373 | 360 | 344
1) | 190 | 185|183 | 293 | 284 | 272 | 396 | 386 | 386
o 2) | 184 | 174|180 | 287 | 275 | 270 | 389 | 375 | 380
§ 3) | 183 | 170 | 177 | 286 | 273 | 268 | 388 | 368 | 352

Plant density in the ”Diabar" variety as shown in Table 2-d;

Plant density of” Diabar " variety is 2 million PCs. (90-100 kg/ha)
in the sowing norm - 170-160 units without fertilizer, in the variant with
n90p60 183-172 units, in the variant with Ni120P9183-177 units of plant

density was noted.

Plant density of” Diabar " variety is 3 million PCs. (130-140 kg/ha)
crop density in the range of 271-25 units without fertilizer, in the version
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with n90p60 - 261-255 units, in the version with n120p90-272-268 units
was noted.

Plant density of”Diabar " variety is 4 million PCs. (170-180 kg/ha)
crop density in the range of 371-339 units without fertilizer, in the version
with NooPeo 387-344 units, in the version with NiPgo 386-368 units was
noted.

As can be seen from the table, in wheat fields 1m2-the density of
crops on the site was observed with a decrease in the number of crops
towards the end of vegetation for all three varieties, depending on the
plantings, and a decrease in the number of crops also leads to a decrease in
yield.Thus, the result of phenological research reflecting the vital activity
of plants shows that winter crops have been destroyed and thinned due to
the effects of various natural and unnatural factors. This phenomenon can
be caused by autumn drought, poor strengthening of late sprouts, strong
frosts, sharp changes in temperature, the presence of heavy snow cover,
stagnation of water on the soil surface. The process of destruction from the
joint action of several factors often occurs. Usually autumn cereals fall into
unfavorable conditions and perish in the autumn, winter and spring period.
Late or early sowing is carried out due to the lack of selection of a variety
suitable for local conditions, improper care of plantings, lack of nutrients,
which leads to weakening or destruction of plants. The decisive period in
the life of winter cereals is considered to be winter and early spring. During
these periods, plants perish for various reasons, falling into unfavorable
weather conditions.

THE FINAL RESULT:
As a result of the research, we can say that the optimal variety for plant
density was “ Onur” soft bugda Variety, the optimal nutrient norm was
N120Pgo Vvariant,and the optimal sowing norm was the norm of 3 million
sprouted grains (130-140 kg/ha).
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Wheat is one of the world’s leading cereal grains and represents a
staple food for more than one-third of its population, contributing more
calories and proteins than any other cereal [3]. Durum wheat is grown
specifically for its semolina, a high-protein-content flour that is used in
making macaroni, spaghetti and other noodle products. Semolina produces
a firm translucent product that imparts a rich yellow color to noodles. The
high- quality grain has protein content near 13 % and is free of a black
point, a fungal disease that discolors the kernel and semolina.

Major threat for wheat is due to a large number of fungal diseased
pathogens, which causes massive and destructive loss to the crop. It
includes rusts, smuts, Fusarium head blight, Septoria leaf blotch, tan spot,
and powdery mildew that cause the most serious losses.

Wheat yellow (or stripe) rust is caused by the fungus Puccinia
striiformis Westend. f. sp. tritici (Pst), a pathogen generally prevalent in
temperate regions with cool and wet weather conditions [2]. In the
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susceptible plant, chlorotic flecks typically appear after six to eight days
from infection, whereas sporulation (characteristic yellow-orange uredinia
appearing in long, narrow stripes on leaves) starts approximately from 12 to
14 days under favorable conditions, eventually leading to the desiccation of
the leaves. Leaf rust, caused by biotrophic fungal pathogen Puccinia
triticina Erikss., is one of the most wide-spread and severe diseases in
wheat all over the world [1]. The yield loss caused by leaf rust ranges from
5% to 20%, and reaches about 50% during epidemics [4]. Powdery mildew
(PM) of wheat caused by Blumeria graminis f. sp. tritici is among the most
important wheat diseases, causing significant yield and quality losses in
many countries worldwide. Considerable progress has been made in
resistance breeding to mitigate powdery mildew. The severity of the disease
depends on many factors: variety of the host plant, age and condition of the
plant, and weather conditions during the growing season.

In the study, it has been investigated severity of yellow rust, leaf
rust and powdery mildew diseases in 41 durum wheat genotypes which
stored in National Genbank of Azerbaijan. (Table 1).

Table 1
Durum wheat genotypes and Yellow Rust, Leaf Rust and Powdery
mildew severity

Yellow Leaf | Powdery
Ne | Catologue Ne Genotypes rust rust mildew
severity | severity | severity
1 | BBFS-016k-11 | v. leucomelan 70MR | 10S 9
2 | BBFS- 016k-11 | v. hordeiforme 20S 90S 9
3 BBFS- 016k-49 | v.niloticum 10MS | 10S 9
4 | BBFS- 016k-50 | v.obscurum 10 MS | 20S 7
5 | BBFS-016k-63 | v.albo provinsale | R R 1
6 | St.Garabag-276 1IOMR | R 3
7 | St.Barakatli - 30MS 10MS 9
275
BBFS-017k-5 | v. hordeiforme 10MS 10S 5
BBFS- 017k-62 | v.affine 60MR 10S 6
10 | BBFS- 017k-64 | v.murciense 20MS R 7
11 | BBFS- 017k-76 | v.melanopus 20S 20S 9

89




12 | BBFS- 017k-83 | v.aegepteacum 30S 70S 9
13 | BBFS- 018k-8 | v.murciense 10MR R 7
14 | BBFS- 018k-14 | v.obscurum R R 9
15 | BBFS- 018k-26 | v.niloticum 10MR 70S 8
16 | BBFS- 018k-64 | v.melanopus 70MR | 70S 9
17 | BBFS- 018k-73 | v.mut.apulicum 60MR | 30S 7
18 | BBFS- 019k-39 | v.lyubicum 70MR | 30S 6
19 | BBFS- 019k-33 | v.albo provinsale | 70MR | 10S 6
20 | BBFS- 019k-38 | v.aegepteacum 70MR 10S 2
21 | BBFS-019k-40 | v.melanoleucurum | 70S 10S 2
22 | BBFS-019k-42 | v.affine 70S 30S 5
23 | BBFS-019k-90 | v.murciense 60S 10S 2
24 | BBFS-019k-10 | v.murciense 60S 10S 4
25 | BBFS-019k-44 | v.murciense 10S 60S 3
26 | BBFS- 019k-4 | v.melanopus 70MR | R 2
27 | BBFS- 019k- | v.erytromelan R 30S 8
103
28 | BBFS-019k-73 | v.mut.hordeiforme | R 30S 9
29 | BBFS-019k-23 | v. leucomelan R 20S 9
30 | BBFS-014k-12 | v. hordeiforme R 30S 2
31 | BBFS-014k-43 | v.erytromelan 40MR | 50S 8
32 | BBFS- 014k- | v.courulescens 30MR 70S 4
61
33 | BBFS- 014k- | v.melanopus 30S 70S 8
148
34 | BBFS- 014k- | v.mut. melanopus | 10MS 60S 9
149
35 | BBFS- 014k- | v. leucomelan R R 7
199
36 | BBFS- 014k- | v.albo provinsale | 30MS | 70S 3
183
37 | BBFS- 014k- | v.courulescens 40MR 70MS 5
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194

38 | 290/22 R R 3

39 | 267/22 R R 9

40 | 274/22 Auradur R 50S 5

41 | 162/22 R R 5
Yellow Rust Severity Leaf Rust Severity
4 R R ‘R
MS 5 28% 24% R

* MR MR

17%
0,
34% ’ MS \71/’ / MS
'S 'S

Severity is recorded as a percentage, according to the modified
Cobb scale. R - Resistant; visible chlorosis or necrosis, no uredia are
present. MR - Moderately Resistant; small uredia are present and
surrounded by either chlorotic or necrotic areas. MS - Moderately
Susceptible; medium sized uredia are present and possibly surrounded by
chlorotic areas. S - Susceptible; large uredia are present, generally with
little or no chlorosis and no necrosis [5].

Picture 1. Percentage of severity to Yellow rust and Leaf rust

21% of investigated durum wheat genotypes are susceptible to
yellow rust. Accordingly, 17% - moderately susceptible, 28% - resistant
and 34 % of wheat genotypes are moderately resistant. Simultaneously,
71% of these genotypes are susceptible, 24% - resistant and 5 % of
genotypes are moderately susceptible to leaf rust disesase. (Picture 1).

In terms of, powdery mildew, all levels of infection are observed
among the samples. Only BBFS- 016k-63 genotypes resistant to powdery
mildew, at the same time this genotype resistant to yellow rust and leaf
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rust. BBFS- 014k-199, BBFS- 014k-199, BBFS- 018k-14, 290/22, 267/22
and 162/22 samples are resistant to yellow rust and leaf rust, but
thesegenotypes susceptible to powdery mildew disease several levels of
infection. In contrast, BBFS- 016k-11, BBFS- 017k-76, BBFS- 017k-83,
BBFS- 019k-40, BBFS- 019k-42, BBFS- 019k-90, BBFS- 019k-10, BBFS-
019k-44, BBFS- 014k-148 genotypes are susceptible to all rust diseases
studied.

All in all, bring together all the datum, it can be clearly seen that,
genotype BBFS- 016k-63 chosen for its durability. This genotype can be
presented to breeders as a sustainable sample.
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Introduction. The spontaneous flora of the Republic of Moldova is
rich in species of aromatic and medicinal plants with potential for honey
production; the most valuable ones are researched and cultivated on a large
scale. As a result of the ever-increasing requirements of the pharmaceutical
and cosmetic industries, in recent years, there has been a considerable
expansion of the areas cultivated with aromatic plants, which are also an
important source for honey production. Among the collections of useful
plants of the Botanical Garden, there is also the group of honey-aromatic
plants, which due to the high content of essential oil, pollen, nectar and
other plant secretions can be widely used in beekeeping for the purpose of
obtaining honey, propolis and other secondary products.

The species of the Lamiaceae L. family, which synthesize essential
oil and have high potential for honey production, have aroused special
interest.

In order to expand the range of aromatic-honey plants, new species
were introduced from other geographical areas. The studies carried out
focused on the species, which passed the period of acclimatization under
the local pedoclimatic conditions and have ontogenetic development cycle
with a long period of flowering, thus accumulating a high content of
essential oil, of high quality.

The present paper aims to bring to the objective an introductory
study on some aromatic species, which, in addition to their aromatic,
medicinal and spice value, also bring a considerable contribution to the
beneficial properties of bee products and have the potential to provide more
bioactive bee products. The honey obtained from the cultivation of
aromatic and medicinal plants has particularly valuable properties, with a
specific aroma. The attention of beekeepers in our country is directed
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towards combining traditional honey plants with new species, intentionally
introduced into the spontaneous flora and cultivated with the aim of
increasing nectar and pollen production. Among the promising new
aromatic-honey plants, which are already in the center of attention of
beekeepers, are the following researched species: Agastache foeniculum
(Pursh) Kuntze), Elsholtzia stauntonii Benth, Lavandula angustifolia Mill,
Hyssopus officinalis L., Salvia officinalis L.

Materials and Methods. The conducted research covers the
period of 2015-2023, the experiments being set in the sector of the
collection of aromatic plants of the NBGI. The study subjects were the
plant species of the family Lamiaceae Agastache foeniculum (Pursh)
Kuntze), Elsholtzia stauntonii Benth, Lavandula angustifolia Mill,
Hyssopus officinalis L., Salvia officinalis L, obtained by the International
exchange of seeds. Over the years, the phenological phases of growth and
development, the morphological and ecological parameters were
researched, the content and chemical composition of the essential oil was
determined, the potential for honey production was documented and
highlighted.

Phenological observations were made according to the method of
I.N. Beidemann, throughout the growing season [11]. The essential oil
content was determined by steam distillation [12]. The phytochemical
compounds of the essential oil were determined at “Stejarul” Biological
Research Center, Piatra Neamf, Romania, by gas chromatography - mass
spectrometry (GC-MS) using the gas chromatograph Agilent Technologies
tip 6890N coupled to the mass selective detector (MSD) 5975 inert XL
MSD [8]. We documented and assessed the potential for honey production,
made observations to determine the frequency of visiting of flowers by
bees, the potential amount of honey and nectar that would be obtained per
surface unit, as well as the amount of fruit produced by the respective
species following different intensities of pollination of flowers by bees [1].
Results and Discussions. One of the researched species is
Agastache foeniculum (Pursh) Kuntze) — commonly called anise hyssop,
which is a perennial, herbaceous plant, native to North America, cultivated
as an aromatic, spicy, ornamental and honey plant. It has green, lanceolate
leaves, with a pointed tip and evenly toothed margins, the basal ones are
elongated, and the upper ones are heart-shaped. The underside of the leaves
is gray-whitish, due to the fine and very dense hairs. The flowers are small,
grouped in elongated inflorescences, purple or blue, pink, white or red.
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Pollinated flowers produce smooth, oval-shaped fruits. In Europe it is
cultivated as an ornamental and honey plant. The full flowering phase was
recorded between July 22-26, lasting 65-70 days. During this period, the
number of leaves on the central stalk is 80-120, the length of the leaf blade
is 8-10 cm, the width 4.5-6.5 cm. The inflorescences are 7.5-15 cm long.
The calyx of the flower is tubular or bell-shaped, straight or slightly bent.
The corolla is straight or curved, the pistil at the top is divided into two thin
lobes. The flowers are pink-purple. Seed ripening begins in the millde of
October and lasts 15-20 days. A. foeniculum plants produce essential oil
during the entire growing season, but its amount varies depending on the
age of the plant and the stage of development. The content of essential oil
in the species A. foeniculum, determined in the full flowering phase, in 2-
year-old plants was 1.40-1.60% in absolute dry matter. The essential oil
contained camphor, estragole, limonene, anisole, linalool, methyl chavicol,
menthone, pulegone, eugenol.

It grows best in full sun, can tolerate drought and prefers well-drained
soils. It is considered as a rich source of active principles, with particular
economic importance, such as obtaining cosmetic, pharmaceutical and
culinary products. At the same time, it is recognized as an ornamental and
valuable honey crop. The pleasant aroma of anise attracts various
pollinating insects. Beekeepers cultivate them because the plants have a
long flowering period (5-6 months, from June until the first frosts), they are
undemanding to pedoclimatic conditions. Being an excellent honey plant,
beekeepers collect about 110-120 kg/ha of mature honey [9, 10].

Elsholtzia stauntonii Benth is a perennial subshrub. If cultivated, it
reaches a height of 108 cm and a diameter of 80 cm. The main root is
taproot, 9-12 lateral branches, covered with small roots. Annual shoots up
to 65-70 cm long. The leaves are large, 9-12 cm long, 4-5 cm wide,
opposite, oblong-oval, with crenate margins, which fall at the end of the
growing season (November). The inflorescences are large, spike-shaped.
The length of the central inflorescence is 4-17 cm. Each inflorescence has
33-38 whorls. There are more flowers in the lower whorls and fewer in the
upper ones. The flowers are 6-9 mm long, 2.5-3.0 mm diameter. The fruits
are 1.7 mm long nuts. Essential oil is contained in the entire aerial part of
plants. However, the inflorescences, especially the bracts, have the highest
concentration of essential oil. The highest amount of essential oil is
produced in the full flowering phase, which is 1.52-1.58% d.m. The
essential oil of Elsholtzia stauntonii is characterized by high content of (2)-
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cinerone (50.8%), rosefuran (20.6%), eucalyptol (6.3%) and -
caryophyllene (6.2%).[4, 2]

Due to the fragrance and the decorative qualities in the full
flowering phase, expressed by the beauty of the spike-shaped purple
inflorescences at the ends of the branches and their scent that can be
perceived from a distance, the plants are frequently visited by bees and
other insects, thus being valued as honey plants, rich in nectar. The
frequency of visiting flowers is 8 times/day, the duration of visits by bees
and other insects is approximately 1 min. The flowering period occurs in
late autumn, when fewer plant species are blooming, and lasts 35-45 days.
Data from the literature indicate a honey productivity of 160-170 kg/ha.
Honey is very tasty and strongly flavored. [13]

Lavandula angustifolia Mill (the cultivar ‘Lavinia de gradind’) is a
perennial, herbaceous, aromatic-honey plant, frequently visited by bees,
used in the pharmaceutical industry for the essential oil it contains. It is not
pretentious to the soil. It forms a strong, woody and branched root system.
The stems form small bushes, 25-60 cm high, rarely up to 70-80 cm. the
well-formed, almost round-shaped bushes in the 6"-8th year can reach 60-
70 cm, sometimes even 1 m in diameter. The old branches are hollow and
lignified, and the young ones are full, covered with small gray hairs. The
lavender has blue flowers of different shades. The flowering phase lasts 30-
35 days. It is not pretentious to the climate, however it grows best in
regions with sufficient humidity and warmth. It prefers light calcareous
soils, with southern exposure, but it also can grow in heavier soils. It is
frost hardy. Lavender crops can last up to 12 years. The maximum content
of essential oil is produced in the full flowering phase (1.15 - 1.25 % d.m.).
The main components are linalool (50%), linalyl acetate (12.1%), terpinol
(6.9)%, eucalyptol (3.6%). [5] Lavender is a good honey plant. Normally,
under the conditions of the Republic of Moldova, it blooms from mid-June
to mid-July. The most intense flowering occurs between three and six years
after planting. It produces a lot of nectar under favorable conditions. Honey
production is (200-300) kg/ha. [14] It is one of the most important crops,
which synthesizes essential oil, used in perfumery and cosmetics.

Hyssopus officinalis L. — perennial, aromatic and medicinal plant
with a high potential for honey production. If cultivated, it grows and yields
for 10-15 years. In soil, it grows a brown rhizome and vertical roots. The
stem is branched, lignified at the base, herbaceous at the top, square and
sparsely hairy. The leaves are opposite, short-petiolate to sessile, glabrous,
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oblong-lanceolate (2-4 cm long and 0.5-0.8 cm wide) with entire margins.
The flowers are grouped in false whorls, arranged at the base of the upper
leaves, forming a 20 cm long inflorescence, with a unilateral spike. It
blooms from June to September. The fruits are nuts, by 4 in the persistent,
ovoid-shaped calyx. It is a very valuable aromatic, medicinal, ornamental
and honey plant, however, in our country it is cultivated on small areas. ...
Its value as honey plant resides above all in the fact that it blooms twice a
year, once in June-July, after which it sprouts again, blooming a second
time in September-October, when few plants are flowering. The essential
oil content is 0.66-0.85% d.m. The main components of the essential oil
are: pinocamphones, estragoles, borneol, geraniol, limonenes, thujones,
myrcenes, caryophyllenes, marrubiin, ursolic and oleanolic acids. The
flowering phase is noted in June-July and lasts 30-40 days. Honey
production is about 300-600 kg/ha. [6].

Salvia officinalis L. is a sub-shrub cultivated as an aromatic, spicy,
medicinal, honey and ornamental plant in gardens, known since the time of
the ancient Greece and Roman Empire. It is native to Southern Europe,
where it grows in the wild. It grows numerous branched shoots up to 90 cm
tall, pubescent with gray hairs, with abundant and long-lasting flowering.
The inflorescences are bright purple-lilac, single or in one to two pairs of
long branches, with 2040 false-whorls, which successfully attract insects.
The volatile oil content in the leaves is 1.15-1.85% by m/u. The essential
oil contains thujone, a and B pinenes, camphor, salviol, cineol, bornyl
acetate, linalyl acetate. It has tonic, choleretic, carminative action. Sage is
considered to be the most effective antiperspirant. It is included in the
composition of antiasthmatic and teas for sore throat. Sage is also a
valuable ornamental plant suitable for calcareous soils, exposed to the sun,
being decorative both due to the flowers and the color of the leaves.
Blooms in June - August. The honey is dark golden-yellow with a pleasant
minty aroma. Honey production is 200-300 kg/ha. [3]

Conclusions:

The species of the family Lamiaceae: Agastache foeniculum (Pursh)
Kuntze), Elsholtzia stauntonii Benth, Lavandula angustifolia Mill,
Hyssopus officinalis L., Salvia officinalis L are aromatic plants, producing
high amounts of essential oil and have high potential as honey plants. In the
species Elsholtzia stauntonii Benth, the flowering period is at the end of
autumn, when there are practically no more plants in the flowering phase,
thus making up for the nectar deficit. Under the conditions of the Republic
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of Moldova, Lavandula angustifolia Mill., Hyssopus officinalis L., Salvia
officinalis L. are at the top of the ranking of aromatic-honey plants, with the
highest productivity of honey.
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Beryn. OcHOBHUME KOMIIOHEHTaMH OyJIb0040K uydu € 26,5% xupy,
23,2% xpoxmaito, 23,4% 1ykpy, 8,0% oOinka i 7,0% Boau. BMicT BiTaminy
E cranosuB 0,15%, a BMmicT crepuniB ctanoBuB 0,53% [4]. OgHak cMak
TUTPOBOTO TOpiXa 3aJIeKUTh Bl BMICTY IYKPY, SIKHA Hajae Homy ayxke
XapaKTepHOTO apomary. 3aBJsIKH CBOEMY TPHEMHOMY TOPIXOBOMY CMaKy
TUTPOBUI TOpiX BKUBAETHCA K CBOEPIAHA 3aKycKa 1 MOXKe OyTH KOPHCHUM
y XapuoBHX TeXHOJOrisAX. ['opix Takox OaraTuii Ha MiHepaJibHI PEYOBHHH,
TaKi SK HaTpPiH, Kajblii, hocdop, Kajii, MarHii, Mapraselib, IUHK, 3aJ1i30 i
ciigu Migi. ToMy TUTPOBUII TOpiX MOYXKHA BUKOPUCTOBYBATH K JOOABKY 110
Xap4OBUX MPOIYKTIB AJIS MiABUILEHHS BMICTY MiHEpaliB y HUX [5].

[oBimomnsieTscst, MmO dyda MICTUTh PI3ZHOMAHITHI aKTUBHI
KOMIIOHEHTH, 1 OLJIBIINICTh HOI0 €KCTPAKTIB MarOTh aHTHOAKTEpialbHY Iif0.
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Jesiki gocnipkeHHA TOKa3aid, Mo 4yda MICTUTh BTOPHHHI METa0ONiTH
¢maBoHOINIB,  AKi  TOKa3anW  AHTUOKCHIAHTHY  aKTHBHICTh 1
AHTHUKOAryJIsIHTHY Aifo [2].

Uyda Oarata >xupom, i 3 Hel MOKHA AOOYTH XapuoBy odito. Oist Mae
M’SKHH cMak 1 cTabinpHI XiMmiuHi BiaactmBocTi [3]. Bukopmcranns miei
KyJIbTYpH UIA TPHUTOTYBaHHS Hamoro. lle moxuBHUE Ta eHepridHuil
MPOAYKT, KU (haxiBIli PEKOMECHIYIOTh BXKUBATH B Oylb-Ky IOpPY POKY,
0co0iMBO B cyxuil ce30H. B Icmanii #oro HasmBaroTh uyda ae opuara [1].
BopommrHO 3 THrpoBOTO TOpiXa Mae YHIKaIbHHHA COJOAKWAN CMakK, SKHMA
i7lea’JbHO MiAXOOUTH JUIA PI3HHUX 3acCTOCyBaHb. lle Xopomna anpTrepHaTvBa
0araThOM IHITUM BUJaM OOpOIIIHA, TAKKM SIK MIICHUYHE, OCKIIIBKH BOHO HE
MICTHUTb TJIIOTEHY 1 MiIXOAUTH AJIS JIFOIEH, SIKi He MOKYTh BXKHBATH TIIOTEH
y cBoeMy pamioni. Moro TakoX BHKOPHCTOBYIOTh y KOHIHTEPCBKiii
MIPOMUCIIOBOCTI [6].

OpanM i3 (DakTOpiB, AKWIA MAa€ CYTTEBHH BIUIMB Ha YpOXKaHHICTH
yypu € rmubnuHa 3aroptaHHi Oynp004OK. BimxwiieHHS BiJ ONTHMABHOT
rTUOWHY 3aropTaHHs Oyab0040K 3HIKYE MPOJYKTUBHICT TIOCIBY Ta SIKiCTh
BpOXKalo.

Mera pochigkeHb, — ToJdsAraga B OOTPYHTYBaHHI ONTHMAIBHOT
rMUOWHN  3aroptaHHs OynbOo4dok wypu B ymoBax [IpaBoOepeskHOTro
Jlicocteny YkpaiHu.

Martepiag Ta MeroaM xociaigieHb. J[ociiUKeHHS NPOBOAMIM Y
2023 pormi B mONBOBOMY JOCHiAI KadeapW OBOYIBHHIITBA 1 3aKPHUTOTO
rpyaty HJI «[lnomooBoueBmii cam» HVYBIll VYkpainu Ha nepHOBO-
MiA30JIMCTUX JIETKOCYTJIMHKOBUX IPyHTax. BuBuanmcst HacTynHa riaubuHa
3aropraHHs 0yip004oK: 3 cM, 6 cM (KOHTpOIIb), 9 cM Ta 12 cM. Y nmocmiai
BUKOpPHUCTOBYBaBcs copT uyhu Dapaon. CiBOy NpoBOAWIN y APYTii aeKai
TpaBHs 3a cxeMoro 60x50 cM, 3 caiHHIM 0 Tpu OYIBOOUYKH Yy JTYHKY. 30ip
BpOXaw Yy(pu MPOBOMWIM Tif dYac TOXOBTiHHA 50-75% IUCTKIB.
Bukomnani 0yab004YKH BiJOKPEMITIOBAIIM BiJi KOPEHEBHUIII, MTPOCIBAIM Yepe3
CUTO 3aNuIuKu TIpyHTY. [lpoBoamim OOJIIK BPOXKAK CBIXKO31OpaHUX
Oynb0ouok. Ix 3BaxkyBamu 1 BusHawann macy 1000 mr. 3arambHy
BpOXKalHICTh BU3HAYAIIM MICHIS MiACYITyBaHHS OYyIb004OK.

Pe3yabTaTH mociimkeHb. MacoBi CXOIH, 3aJ€)KHO BiJ TIMOWHHU
3aropraHHs OynapO0uOK, 3'aBUIMCS B mepiod 3 25 TpaBHS 10 29 TpaBHS.
HaitmBuame cxoau oTpuMany npu riMOUHI 3aropTaHHs Oynb004ok 3 cM
Ha 14 o0y micis ciBOM, a HaAWIOBIIKH Mepio]] ciBOa-cxoau TpuBae 18 ai0 y
BapiaHTa i3 TJIMOMHOIO 3aropTaHHs Oynp004OK 12 cM. 3a KOHTPOIHHOTO
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BapiaHTa cXoAM oOTpuMand Ha 15 moOy micis ciBOm. Bigmiueno, mo
HAWKOPOTIINHI TEPioA CXOAU-TIOYATOK YTBOPEHHS Oynh004YOK TpuBaB 36
0 y BapianTax 3a rmOuHM 6 Ta 9 cMm, a HahgoBmwmii 39 ni0 ciBOa
Oynp004oKk Ha 3 cMm. BereramiiiHuil mepioj BiJi MacOBHX CXOJIB J0 300py
BpOYKaI0 y MeXax J0CIiy KonuBases B 168 no 172 nib.

Pe3ynpraTh TOMBOBUX  JIOCHIDKEHb  CBigYaTh, M0 HAHBHILY
BpokaiiHicTe 11,8 T/ra OynpOouok uydu micis IXHBOTO MiACYLIyBaHHS
3abe3meunna ciBba 3a KOHTpPOJBHOTO BapiaHTa. llpu mpomy, y BapiaHTta 3
TMUOMHOI0 3aropTaHHs Oymb00UOK 9 CcM BpOXKaWHICTH 3HAXOIWIIACS Ha
piBHI KOHTpomo. [lemo MeHIly BpOXaiHICTh OTpUMalld y BapiaHTa 3
TJIMOMHOIO 3aropTaHHs 0yyibp0ouok 3 Ta 12 cMm, 1o BiamoBiaHo Ha 2,8 T/Ta
ta Ha 1,5 T/ra abo Ha 23,5 % Ta 12,3 % MeHIe 3a KOHTPOJb.

B Mexax  mochigy — CHOCTEepirajd  KOJUBaHHSI  KUIBKOCTI
CBIKO3i0panux OynpOouok 3 Kyma B Mexax Bix 376 mo 411 mr. 3
HaNOUTBIINM 3HAYSHHSIM Y BapiaHTa 3a CiBOM y 6 cM, a HAWMEHIIIM — 3 CM.
HocmimKkyroun rocrnoapcbKo-I[iHHI TOKa3HUKH OYJI0 BU3HAYEHO CEPETHIO
Macy 1 Tuc. cBIk0310paHux Oyp00UOK 3 HAMOLIBIINM MOKa3HUKOM 1185 T
y BapiaHTa 3 DIMOWHOK 3aropraHHs Oyiap0o4ok 9 cm. Haiiripmni
pesynmbrat Tpu ciBOi Oymp0ouok Ha 3 cM 3aBMMOmKH. Bucoky
NPOAYKTHBHICTH OJNHOTO Kyma 474-458 T orpuMaim 3 TIMOWHOIO
3aropTaHHs Oy;nbp0040K 6 Ta 9 cM.

BucHoBku. 3a pesyiabTaTaMH JIOCHIDKCHb BCTaHOBJECHO, IO
YpOXKaiHICTE Oynb004OK uyu 3aleKuTh BiJ TIUOWHUA 3aropTaHHS
OynpOoyok. Kpami ymoBu st OpMyBaHHS BHCOKOI'O BpOXKarw uydwu
BiIMIYE€HO 32 TJIMOWHHM 3aropTaHHA 0yIh0040K Ha 6 Ta 9 cM.
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Bukopucranns TiOpunis F1 y OUIBIIOCTI  CLTBCBKOTOCHOAAPCHKUX
BU/IIB POCJIMH € MIPIOPUTETHUM HAIIPSIMOM CENEKLi1, 3aBASKU SKOMY BIA€THCS
30UIBIINTHA BPOXKAHICTB 1 MOKPAIIUTH SAKICTD BUXI1THOL
MPOAYKIIil. 3alpOBAKCHHS YOJIOBIUOi CTEPHIIBHOCTI MOXKE 3MEHIIUTH
MpoIleC MTY4YHOI KacTpallii abo XiMiYHOT Ti0puaM3allii i yac BUPOOHUIITBA
riopuanoro Haciuasa [1, 2, 3]. I[lominop icTiBHUI € KUTTEBO Ba)KIMBOIO
OBOYEBOIO KYJBTYPOIO,y SAKOI TIOpWAM IMEPIIOro IOKOJIHHS BHSBISIOTH
e(eKT TeTepo3ucy 3a OUIBINICTIO I[HHMX KUIbKICHUX O3HAaK, TOMY Y
riOpuaHif cenexuii TaHOro BHAY OBOYEBOi POCIMHH HPHIUIETHCS 3HAYHA
yBara BUKOPHCTAHHIO T€HHOI YOJIOBIYOi CTEPHIILHOCTI.

B pamkax mporpamu JOCTiKEHb, MPOBEACHUX CEKTOPOM MPHKIIAIHOT
reHeTykd I[HcTuTyTy OBOWiBHMUTBa 1 OamranHuuTBa HAAH 3 po3poOku
€JIEMEHTIB IEPEBOAY TEXHOJIOT1] IepeBOAy TIOPUAHOrO HACIHHHULITBA IOMiIOpa
Ha CTepHIbHY OCHOBY Y 2023 polli MPOBEACHO OLIHKY 3a KOMIUICKCOM LIHHUX
KUTBKICHUX O3HaK TiOpuaiB Fi, CTBOpEeHHX B pe3ynbTaTi CXpellyBaHHS
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MaTepUHCHKOTO KOMITOHEHTY (CTepWIbHHX (OpM, TOXITHHUX BiJl MyTaHTHHX
JiHi) 3 OGaThKIBCBKMM (EPTIILHMNM KOMIIOHEHTOM (copTamm Kymau i
Kapacs). 3aranom, npoBeZieHO OLIHKY JBOX TOPHIHNX KOMOIHAIIIH:

- Fay([Tarynenpkuii-1 (2011, 2012 (36epir.), 2013 (8.p.), 2014-2017 (130
I'p) / Bepera (2019, 60 I'p), ren sp+] / [copt Kymau]);

- Fa([Tarynenpkuii-1 (2011, 2012 (36epir.), 2013 (8.p.), 2014-2017 (130
I'p) / Capmar (2019, 60 I'p), ren sp] / [copt Kapacs)).

BcranoBneHo, 1m0 yporKaifHICTh ABOX TIOPHIIIB B YMOBaX 3aXHIIIEHOTO
IpyHTy cTanoBmia 16,38-17,30 kr/mM?, 10 iCTOTHO TEpEBUIIYBAIH BiMOBiIHI
MOKa3HUKKM TapTHEpiB TiOpummszamii Ha 16,83-178,14 %. TiOpumu
BIJI3HAYMJINCS TPUBAJIICTIO BereTalliiHOro nepioy Ha pieHi 105 1i0, mo Ha 1—
10 mi6 MeHmre, HK y TapTHEpiB TiOpmmu3alli. 3a TaKMMH O3HAKaMH SIK
“Bucoma eonosno2o nacona”, “Kimvkicmv niodie Ha 20106HOMY NA2OHI”,
“Ilpodykmusnicmes 00Hiei pociunu”, ““Ypoorcaiinicms” MaB MiClle BUCOKUH
piBeHb MO3UTUBHOTO ICTHHHOTO TETEPO3UCY Y ABOX TiOpPMIHUX KOMOIHAITisMX
(Fier=17,15...201,62 %)).

Ak cBiguath JaHi TaOmumi 1 y ABOX TiOpuaHMX KOMOiHarisx F1
MOKa3HUK (DEHOTHIIOBOTO JIOMIHYBaHHSI 3a OUIBIIICTIO KUTBKICHHX O3HAK
BapitoBaB Bix hy < -1 mo hy > +1, 1m0 CBiMYMTE PO Bix’€MHE i O3UTHBHE
HAJUIOMIHYBaHHS, BiJIOBIIHO. 3yCTPiYaeThCsA OJMH BHIIQJIOK BiJ’€MHOIO
nominyBansst (-1 < hp < -0,5), oMH BUMAIOK MO3UTUBHOTO JToMiHyBaHHs (+0,5
< hp < +1), ogun BHIamoK mpomikHOro ycmaakysauus (-0,5 < h, < +0,5).
Binbin neranero, y riopumay Fi([Iarysmenpkuii-1 (2011, 2012 (36epir.), 2013
(B.p.), 2014-2017 (130 I'p) / Capmart (2019, 60 I'p), ren sp] / [copT Kapacs]) 3a
HIICTEMa O3HaKaMHU “‘Bucoma 2onoenozo nazona”, “Kinekicmov nioodié Ha 3-x
kumuysax”, “Kinokicmo nnodie Ha eonosHomy naeowi’, “IIpodyxmuenicme
o0Hiei pociuny”, “Ypoorcatinicmv”, “Tpusanicme eecemayitinoco nepiody”
HPOSIBUBCS €(PEKT MO3UTHBHOTO HautoMinyBaHHs (hp = 5,0...32,91). lenpecis
(Bix’eMHHMI TeTepo3uc) Mana Micue s o3Haku “‘Cepedws maca niooy’.
[losuTuBHE JOMIHYBaHHS CIIOCTEpiraiocss JUIsi O3HAKH, $Ka BH3HAYac
TPUBAJIICTH MDK(A3HOr0 Tepioay pociauH nomimopa “Cxoou—ysiminus” (hy =
0,8) (Tabmn. 1).
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Tabnuys 1
Ctyninb ¢peHOTUIIOBOTO T1OMIHYBaHHS 32 KiJIbKiICHUMH
o3HaKaM# riopuaiB F; mominopa, ogep;kanux Ha cTepuJbHii ocHOBI, hp
(2023 p.)

BusHaueHi BeMUUMHY IeTepO3KCy 3a KUTbKICHUMU O3HAKaMH TiOpuIiB
F1 mominopa, oxepkaHuX HA CTEPUIIbHINA OCHOBI

E < E < ﬁ = =
Ne o 3 &8 % Q g E 2 |y H.| E
"|ls E o E E|E S .4 S T B 2 E = -
smle 8 @ F E |5 E T > 2 Z |Z S g & H
© % g a4 S |a 8 g 5 & = 9 S| <. g 5.2
o R O Kk | 2 H =T QS 5 & < S 0 8 &
E S & O w|o BE § X B S % = .9 & o
msggrilges e~ g8 8 |Ecg s =
A 2 o = o a
S lEzlEe |8 |2E| 2 PFEA
Z = ::4 = © =
[Tarymenpkwmii-1 (2011, 2012 (36epir.), 2013 (8.p.), 2014-2017 (130 I'p) /

Capwmar (2019, 60 I'p), ren sp] / [copT Kapacs]

1. 32,91 | 4,82 7,90 |-15,67| 7,59 7,66 0,80 5,0

[[aryneupkunii-1 (2011, 2012 (36epir.), 2013 (B.p.), 2014-2017 (130 I'p) /
Bepera (2019, 60 I'p), ren sp+] / [copT Kymau]

2. 3,65 0,16 2,13 | -0,61 | 2,28 2,45 1,67 3,67

Hust riopuay Fi([Tarymenskmii-1 (2011, 2012 (36epir.), 2013 (B.p.),
2014-2017 (130 I'p) / Bepera (2019, 60 I'p), ren sp+] / [copT Kymau]), Takox,
3a MIICThMAa O3HAaKaMH IPOSIBUBCS €(PEeKT TO3UTUBHOIO HaIOMiHYBaHHS
(h, = 1,67...3,67). Cepen nux: Bucoma econosnoco naeona”, “Kinvxicme
naooie Ha 20n06HOMY nazoui”, “‘Ilpooykmusnicmb  0OHiel  pocaunu”,
“Vpoorcatinicmv”, “Tpusanicme  ecemayitinoco nepiody”, “‘Ipusanicmo
Midcghasnoeo  nepiody pocnun  nomioopa “‘Cxoou—ysiminna’™. Bunagox
npomikHoro ycnaakyBauus (N, = 0,16) BiqHOCHTBCS 10 O3HaKH “KinbKicmb
n100ie Ha 3-x kumuysx”, a BUIaa0K Bix’emHoro gominysanus (hp = -0,61) no
o3Haku “Cepednss maca niody”. TakuMm YHMHOM, 3a OUTBIIICTIO IIHHUX 3
CEJIeKI[IMHOT TOYKM 30py KUIBKICHUX O3HaK JBOX TiOpwiiB Fi mominopa,
OJIcp)KaHNX HA CTEPUIBbHIN OCHOBI CIIOCTEpIraBcs MO3UTUBHUI e(eKT
rereposucy. CTymiHb (DEHOTHITOBOI IOMIHAHTHOCTI O3HAK MOXE 3MiHIOBATHCS
3aJIeXKHO BiJI TEHOTHITOBOI OCOOJIMBOCTI KOMIIOHEHTIB CXpEIlyBaHHS.

104



Crncok BHKOPUCTAHUX TKEPEJI

1. Chen L, Liu Y. Male sterility and fertility restoration in crops. In:
Merchant SS, editor. Annual Review of Plant Biology. 2014. pp. 579-606.

2. Song Y, Wang J, Zhang G, Zhao X, Zhang P, Niu N, Ma S.
Microspore abortion and abnormal tapetal degeneration in a male-sterile wheat
line induced by the chemical hybridizing agent SQ-1. Crop Sci. 2015; 55:
1117-1128. doi: 10.2135/cropsci2014.08.0538.

3. Kim Y, Zhang D. Molecular control of male fertility for crop hybrid
breeding. Trends Plant Sci. 2018; 23: 53-65. doi:
10.1016/j.tplants.2017.10.001.

* - Haykosuii kepiBank — Korgparenko C.1., moktop c.-T. Hayk.

YK 633.854:631.531.1
METOANYHI ACIIEKTHU NPOBEJIEHHS JIJIAHKOBOI'O
(TPYHTOBOTI'O) COPTOBOI'O KOHTPOJIIO T'BPUIIB
COHAIMHUKY OJHOPIYHOI'O

Jlemyxk H.B.!, Bap6an O.B."",
Myuuk C.JI.%, Murypa C.J1.2
! VkpaiHChKui iHCTHTYT EKCIIEPTU3H COPTIB POCIHH
M. KuiB, Ykpaina
“e-mail: olyaveselovska@ukr.net
2 JlainponeTpoBchKa (imis
YkpaiHChKOTO IHCTUTYTY €KCIIEPTH3H COPTIB POCIUH
c. CemeniBka, JIHinmponeTpoBchKa 001., YKpaiHa
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VYkpaiHa TpuBajguii mepiox  cmiBmpairoe 3 Opraizaii€ero
e€KOHOMIYHOTO criBpoOiTHHITBA Ta po3BUTKY (OECP) (anrm. Organisation
for Economic Cooperation and Development (OECD) y cdepi coproBoi
ceprudikamii. YHachinok 1iei crnisnpari, y 2011 pori Ykpainy npuenHanm
nmo Cxem coproBoi ceprudikariii vacinas OECP, a came: Cxemu copToBoi
cepTudikanii HaCIHHA 3epHOBUX KyJIbTYp Ta Cxemu copToBoi ceprudikarii
HACIHHS KyKypy3u Ta copro, y 2020 pori — Cxemu copToBoi ceprudikariii
HACIHHS XPECTOIBITHUX Ta IHINIUX OMIHHHUX 1 MPSAIUBHUX KyIbTyp Ta CxeMu
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copTroBoi cepTu(ikaii HaciHHS I[yKpOBOTO Ta KOPMOBOTO OypsKa.
IIpuennanas g0 cxem copToBoi ceprudikamii mano 3Mory cyb’exTam
HACIHHMITBA Pi3HMX (OPM BIACHOCTi, 3AIHCHIOBATH BHUPOOHMUITBO Ta
cepTUdiKamilo HACIHHS BIINOBITHO IO CXEM, OTPUMYBaTH MIKHApOJHHN
ceptudikar OECP Ta 3miiicHIOBaTH peami3allifo BHPOOJICHOTO HACIHHS
TaKUX KyJbTYp SIK TIIEHUIS M SKa, )XKUTO IIOCIBHE, TPUTHKAaJE, AYMiHBb
3BHYAiHUI, OBEC TOCIBHUH, MPOCO MOCIBHE, TPeUKa ICTiBHA, KYyKypy/a3a
3BHYAifHa, COPro IBOKOJBOPOBE, XPECTOIBITMX Ta IHIINX OJIIHHHX,
OPAOUBHUX KYyJNbTYp, IYKPOBOTO Ta KOPMOBOro Oypsika B KpaiHax,
MIPUETHAHKUX JI0 HACIHHEBUX CXEM 3a HasABHOCTI juiie cepTudikata OECP
ta cepTudikara ISTA, Ge3 101aTKOBOI NIEPEBIPKU MMOKA3HUKIB, 3a3HAYCHHUX
y mux ceptudikarax [1; 3].

Opranizaiiss €KOHOMIYHOTO  CIIBPOOITHHIITBA Ta  PO3BUTKY
posmmpioe yuactb YkpaiHu y Cxemax OECP coptoBoi ceprudikarii:
KOpPMOBi TpaBu Ta 0000Bi. BimmoBimHe pimeHHs Oyno posrisiHyTo 10
uyepBHa 2021 poky Ha mopiuHiM 3ycTpidi 3 muTanp HacinHeBux Cxem
OECP. 3i croponu YkpaiHu 1e pilleHHs TakoX Ma€e OyTH paTH]iKOBaHO
BepxoBHoto Panoro oxkpemuit 3akon «IIpo npuennanns no Cxemu OECP:
KOpPMOBI TpaBu Ta 0000Bi». Ha croromui B YkpaiHi BxKe MOBHOIIHHO JIifOTh
5 HacinneBux Cxem OECP nmns HaciHHs: 3€pHOBUX; KYKYPY/3U; COPIo;
IyKPOBOTO Ta KOPMOBOTO OypsIKa; XpPEeCTOLBITUX Ta IHMIMX ONIHHHX abo
OpSAUBHUX KYJIbTYD [2].

€pponeliceknil napiaamMeHnT 7 xoBTHA 2020 poKy Nporojaocysas 3a
BuzHaHHA B €C eKkBiBaJGHTHOCTI cucTeMH cepTudikaiii Ta HaCiHHS,
BupobneHoro B VYkpaini. lle moBroodikyBaHe pilleHHS Ui BCHOTO
YKpaiHCBKOIO HACIHHEBOI'O CEKTOPY, SIKE BIAKPUBAE LUIAX UL E€KCHOPTY
HACiHHS 36pPHOBUX KYJBTYp, HACIHHS KyKypy/a3u Ta copro o €C. 3rigHo 3
HUM B €C Oyzne OHOBJEGHO TMeEpeNiK TpPeTiX KpaiH, HACiHHA 3 SIKHX
BU3HAETHCS €KBiBaJeHTHUM 10 BuUMor €C. YkpaiHa ycmimHo mpoifnuia
BaXIUBHIA etarn — aynuT €C, i 0ch Tenep MaeMo MO3UTUBHUM pe3ysbTaT —
pimeHHst €BpornapiaMeHTy, sike CTABUTh HACIHHS 3 YKpaiHu Ha OJ[HY JIAHKY
3 €BpOIIOIO 1 IHIIUMHU KpaiHamu [2; 4].

Hns wHacinas kareropii JAH, BH ninsnkoBuii (rpyHTOBUIA)
COpPTOBHH KOHTPOJIb Ta JTAOOPAaTOPHUI COPTOBUII KOHTPOJIH MPOBOMASTH B
00cs3i 100 BigCcOTKiB, MOYMHAIOYH 3 TeHEpalii po3CaJHUKIB PO3ZMHOXKEHHS
Ipyroro poky. Bigcorok Hacinus kateropii CH coptiB pocnuH Ta ribpunis
NEePIIOTO TOKOJIHHS, 10 MPOXOJAAThH JITISTHKOBUE (IPYHTOBHIA) COPTOBHI
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KOHTPOJb Ta J1a0OpaTOpHU COPTOBHH KOHTPOJb, BH3HAYaE OpraH
ceprudikailii B yCTaHOBICHOMY TOPSAKY [5; 6; 7].

[lix wac po3MHOXEHHA MapTii HACiHHSA, 3 METOI0 OTPUMaHHA
HACTYIHUX TeHepalii, 3 KOHTPOJIBHOI MIJISTHKH OTPHUMYIOTH Ba)KIIHBY
iH(pOpMaIriro MO0 IIEHTHIHOCTI Ta SIKOCTI HACIHHA ITepea abo B TOH dac,
KOJIM HACTYIHI HACiHHEBI IOCIBM TOTOBI JI0 MOJBOBOTO OImliHIOBaHHSA. [lig
Yac TPOBEICHHS MOMNEPEAHBOT0 KOHTPOJIO JOCTIDKEHHS BinOyBaeTbes
OJTHOYACHO 3 BUPOIIYBAaHHIM HACIHHS HACTYITHOTO MOKOMiHHA. Came Takuit
KOHTPOJIb € BaXUIMBHUM €TalloM PO3MHOXKCHHSI HACIHHSA Ta cepTHdikaiii,
OCKITBKM BiH MOXKE€ BCTAHOBUTH HEJOJIKM COPTOBOI YHCTOTH UIISIXOM
Bi3yasibHOI (ikcallii HEeTHIIOBHX POCIMH Ha KOHTPOJBHHX [iJISTHKaxX Ta
IinsHKax Tibpunnsamii [7; 8].

Pesynbrati 3 [ISIHKH TONEPETHBOTO KOHTPONIO IiHIM, AKi €
KOMIIOHEHTaMH TIPOCTHX 1 CKJIQAHMX TIOpUAiB, MarOTh BiJIIOBIIATH
pe3ynbTaTaM IMOJBOBOTO OIIHIOBAHHSA AUISHOK TriOpmamsamii. Hertwmosa
O3HaKa Moke OyTH BHUSBIEHAa HAa POCIMHAX KOHTPOJIBHOI IUISHKU
MOTIEPEIHBOTO KOHTPOJIIO, SIKY MOYKHA CIIOCTEpIraTh TUTBKH Y BiIIOBIIHY
(eHosoriuHy a3y pocTy i pO3BUTKY pociiuH [4; 8].

KoHTponbHI AiNSHKKA TMONEPEeIHhOr0 KOHTPOIIO 3a0e3meduyroTh
TiepeBaru: Mepioji CrocTepekKeHHsI OXOIUTIOE TEPioJ BiJl MOSIBH CXOJIB JI0
MOBHOI CTHUTJIOCTi; MOPIBHAHHS TPOBOSTHCSA 31 CTaHAAPTHUM 3Pa3KOM;
TIOPIBHSHHS TaKOX MPOBOASATH 3 MAPTiSIMU HACIHHS OJHOTO COPTY i€l abo
MOTIEPE/IHIX TeHepaliii; OIMH eKCIepT pOOUTh BHUCHOBKH 3 YCIX
KOHTPOJIBHUX JUISIHOK JUIsi BCIX COPTIB 1 KaTeropiil, mo 3abesmnedye
TapMOHI30BaHWMA MiAXiJ 1 CTaHJAPTU3AIil0 3allMCy  ITOKa3HUKIB;
BUKOPHCTOBYIOTh HETATHUBHI pEe3yNbTaTH JOCHIKEHh HAa  JIJISHII
MOTIEPEIHBOTO KOHTPOJIIO TMiJ 4ac OpakyBaHHsS HACIHHEBUX IOCIBIB, CiBOY
SIKMX TIPOBECHO 3 OJHi€T mapTii HaciHHs [9].

[IpoBeneHHss momepeIHLOrO KOHTPOJIO JIO3BOJIAE OpraHy i3
cepTudikaimii B MOTOYHHMHA pIK CITIBCTAaBUTH pe3yJbTaTH MOJIHOBOTO
OIIIHIOBaHHSI, TIOTIEPETHHOTO KOHTPOJIIO JIiHIH Ta JIITHKOBOTO (TPYHTOBOTO)
COPTOBOTO KOHTPOJIO Ta JabOpaTOpHOI'O COPTOBOI'O KOHTPOJIO TiOpHiB
MIEPIIIOTO MTOKOJIHHSA [7].

Pre control 3actocoByt0Th ISt pi3HOTO POAY MEPEBIPKH HACTYITHOT
redepanii Hacimas JIH, BH. Pesympratm ninstHKOBOTO (IPYHTOBOTO)
COPTOBOT'O KOHTPOJIIO Ta Ja0OpaTopHOro COPTOBOTO KOHTporo maptii AH
BB2)XAIOTh  TIOMEPEJIHIM  JIUISHKOBUM  (IPYHTOBHM)  COPTOBUM  Ta
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nabopaTopHUM COPTOBUM KoHTposeM i BH, oxepskaHoro 3 BiamoBizHOT
naptii J1H, i BpaxoByIOTh 5K pe3yabTaTH TaKOTr0 KOHTPOIIO [7].

Hns omepkanHs Fi BemeTbcs HAaCIHHMLTBO 3 BUPOLIYBAaHHS iX
CKJIQJIOBUX KOMITOHEHTIB; CaMO3alMIbHUX JIiHIH, TIOpUAIB K 0aThKiBCHKUX
KOMITOHEHTIB,  aHAJIOTiB-BiAHOBIIOBAYiB  (PEPTHILHOCTI, CTEPHUIBLHUX
aHajoriB 1  aHaJoTiB-3aKpIILUIIOBAYiB CTEPHIILHOCTI. 3aBoaHHsg
MONEPEHBOr0 KOHTPOJIIO TOJSira€ B TEpeBiplli COPTOBOI THUMOBOCTI
CcaMO3aNWiIbHUX JiHIA, OaThKIBCBKMX KOMIIOHEHTIB, a TaKOX CTYIEHS
CTepWIIBHOCTI iX crepuiabHux aHajioriB [7; 10]. YkpaiHCbkuil iHCTHTYT
eKCIEepPTH3H COPTiB POCIMH YMOBHOBaXEHWH MIiHICTEpCTBOM arpapHoi
MOJITHKH Ta TPOAOBOILCTBA YKpaiHM TPOBOJUTH HAYKOBO-AOCIiIHI
podoth 3  AINSHKOBOTO  (IPYHTOBOTO)  COPTOBOTO  KOHTPOIIIO.
Huinponerposcrka ¢imiss YIECP npoBoauTh MONBOBI JOCHIKEHHS 3
JUISTHKOBOTO (IPYHTOBOI'O) COPTOBOTO KOHTPOJIO TiOpPHIIB 1 OaThKiBCHKUX
KOMITOHCHTIB COHAIIHKUKY omHopidroro Helianthus annuus L. [3; 5].

Mopdomoriuanii  omuc  igeHTH(DIKAIIHHUX  O3HAK  COPTY
3MIACHIOETHCSI METOJIOM Bi3yalIbHOI OIIIHKH Ta 3a JOIMOMOT'0I0 BUMIpIOBAaHb
YH MiApaXyHKIB 3aJIE)KHO BiJl THUITY TPOsBY O3HaK (sikicHi — QL, KinbKicHI —
QN, niceBnosikicai — PQ), siki ckinamatoTe MOpdoIoriuHy KOJoBY hopMyTy
COPTY, 3aHECeHy J0 KapTKH JUISHKOBOTO (IPYHTOBOTO) COPTOBOTO
KOHTPOJIIO TiOpHUIIB 1 0aThKIBCHKMX KOMIIOHEHTIB COHSIITHUKY OJHOPIYHOTO
Helianthus annuus L. PexoMeHIOBaHHUN METOJ CIOCTEPEKEHHS 3a
o3Hakamu: MG: pa3oBe BUMipIOBaHHS T'PYIIH POCIHH 200 YacTHH POCIHMH
(Hampukinana, BUCOTA); MS: BUMiprOBaHHS TPYITU MONEPEIHBO BH3HAYCHUX
pocirH ab0 YacTUH POCIHH, HA AKUX NPOTATOM Bererauii 341HCHIOITH yci
BUMIpIOBaHHS KUIbKICHMX O3HaK (Hampukiaj, NoBxkuHa); VG: BizyanbHa
pa3oBa OI[iHKA Tpymu POCIHMH;, VS: Bi3yalbHa OIlIHKA OKPEMUX,
MOTIEPEIHBO BU3HAYEHUX POCIMH ab0 yacTud pociud [11; 12].

[IpuiiHsaTo Taki cxemMH CiBOM KOHTPOJBHHX IUISHOK HACIHHIM
COHSIIIIHUKY OJHOPIYHOTO, Ta0HIs 1.
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Tabnuys 1
Cxemu ciBOM KOHTPOJIbHUX IUITHOK HACIHHAM COHALIHUKY

OJTHOPiYHOT 0
Cxema ciBOH JocmimkeHHs
TUpUHA BiJICTaHb MIXK POCTHTHAMH B
MIDKPSIZTb, CM PAAKY, CM
70 50 DUStest
70 20-35 Post control

CxeMaTHuHHN BHUIIIAL OJIOKY PO3MILIEHHS IUISTHOK IPYHTOBOTO
KOHTPOJIIO:

st 1 2 3 4 5

st

St — cranmapTHa npo6a; 1-5 — KOHTPOIBHI POOH.

Hdus  ceptudikoBaHOTO HACIHHS, SKE€ TPU3HAYAETHCA  JUIA
MOJANBIIIOTO PO3MHOMKEHHS, KOHTPOJIbHA IUISHKA MOYKE BHKOHYBATH JIBi
GyHKIIT:

KOHTPOJIb COPTOBHX SIKOCTEH HACIHHS 3 OCTAHHBOTO BPOJKAI0;

MOTEpeIHIi KOHTPOJb HACIHHUIIBKUX TIOCIBIB JJIsi HACTYITHOTO
BPOXKalo.

[IpenmeTrom pmocmiKeHb 3 JAUITHKOBOTO (TPYHTOBOTO) —Ta
71a00PaTOPHOTO0 COPTOBOTO KOHTPOJIKO € BEreTaTHBHI 1 TeHEpaTUBHI OpraHu
POCIMH COPTY KOHTPOJIBHOTO 3pa3ka (mpoOu). MeTon imeHTHdIKaIi:
MOP(}OJIOTIYHUI OMUC POCIVWH Ha KOHTPOJBHIN MIJSHIN Yy MOPIBHSAHHI i3
pOCIMHAMHM Ha JUISIHIN CTaHAAapTHOI mpodu. Mopdomoriyauii  omuc
3aHOCATh 110 KapTku AminsgHKOBOrO (IPyHTOBOTO) COPTOBOTO KOHTPOJIIIO
copty (TiOpuLy) COHSIIIIHUKY OJHOPIYHOTO, SIKA € HEB1JI'EMHOIO CKIIAJIOBOIO
3BiTy pe3yNbTaTiB AOCHIKEHb 3 AUITHKOBOrO (IPYHTOBOTO) COPTOBOTO
KOHTpOJItO, (hopMa SIKOro 3aTBepiKeHa Haka3oM MiHicTepcTBa arpapHoi
TIOJTITHKY Ta MPOJIOBOIBCTBA YKpaiau [§].

JinsakoBuid (rpyHTOBMIA) coproBuii koHTposs (Post control)
NpoBOIWIH JJisi KoHTposibHUX Tpod JIH Pre-base seed (OH opwurinanbhe),
BH Base seed (EH emitue), CH Certified seed (PH pempoayxuiiiue) [3; 8].

3 METOKW OIHIOBAaHHS POCJIMH IIOJI0 BIiJIOBIHOCTI KOJIOBOI
GopMynH KOHTPOJILOBAHOI'O COPTY, KpiM OOCTEXKEHHS pPOCIMH Ha
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KOHTPOJIBHUX MIJSIHKax Yy IOJBOBHX YMOBaX, HEOOXiZHO JOAATKOBO
MPOBOAUTH 1ACHTU(IKAIII0 OKpeMUX MOP(HOIIOTIYHIX O3HaK COPTY B
naboparopHux ymoBax. [louaTkoBy kiacudikailito 37iiCHIOIOT Ha OCHOBI
Bi3yaJIbHOTO CIIOCTEPEKEHHSI O3HAK HaciHHA ((popma, po3Mip, KOIbOpOBa
opHameHTamig abo iHmi Qi3udHi MapameTpu). 3aralioM y TaKHH Crocid
BM3HAYAIOTh HE TIIBKU BHJI, ayie i KiacudikamiifHy rpyiy, i MOXXKHA HaBITh
BU3HAUUTH OKpEME HaCiHHS, SIKEe € JOMIIIKaMH J0 KOHTPOJBHHOTO 3pa3ka
[15; 16; 17].

Jua TibpuaHAX COPTIB y BUNAAKY OIIHKH OaThKIBCHKHX (opM 3
YOJIOBIYOI0 CTEPUIIBHICTIO OJJHOYACHO 13 COPTOBOIO YHCTOTOIO HEOOXiITHO
pETEIBLHO OOCTE)KUTH BCI POCIUHM HA JUISHII JJIS BCTAHOBJICHHS
¢depTuabHOCTI  (KUTTE3NATHOCTI  MWIKY),  ©(EeKTHBHICTH  SIKOTO
CIIOCTEPIraroTh Ha Bimnaii He MeHmIel,S M.

KibKiCTh HETHMIIOBUX POCJIMH Ha JUISHII KOPEIIE 3 BUOIPKOIO
3pa3ka Ta IUIOMICI0 MUISTHKH. Manmii po3mip BUOiIpKH 3a0e3redye MeHIIi
3HAQUEHHS TPAaHUYHO JOMYCTUMHX BEJWYMH IS CTaHAAPTIB COPTOBOI
YUCTOTH. Bwuina nocToBipHICTh 00’€KTUBHOCTI HEMPUHHATHUX 3HAYCHb
xapakTepHa ansi Oinpmoi BuOipku. KoHTpombHa mpoba He Bigmosinae
CTaHIapTy COPTOBOI YMUCTOTH 1 OpaKyeThCs, SKIIO KiTBKICTh HETHIIOBUX
POCIIHH JIOPiBHIOE 200 TMEPEBUIIYE TPAaHUYHE 3HAYCHHS JUIsl IaHOT BUOIPKH.
[lix yac BU3HAYEHHS COPTOBOI YHCTOTH 3aCTOCOBYIOTH JOMYCTHMI
3HAYeHHS HETHIIOBHUX POCIUH s Pi3HUX PO3MIpiB mpod 1 CTaHAapTiB
COPTOBOI YHCTOTH, TAOIHI 2.

3miiiCHEHHsI OI[IHKU 3a IPYHTOBOIO COPTOBOrO KOHTpoJito (Post
control) mepembavyae  BCTAaHOBJIEHHS COPTOBOi  BIiAMOBIAHOCTI  Ta
OJTHOPIZHOCTI, sIKa TEPEBIPSIETHCSA IOJIBOBOI EKCHEPTU30I0 METOJ0M
inenTudikamii — MmopdosoriyHuii onvc MOpiBHAHHS NpoOW MapTii HACIHHS
Ha KOHTPOJBHIA IUISIHII 3 pOCIMHAMH CTaHAapTHOrO 3pa3ka Ta B
NOJANBIIOMY 3 OQIIIHHUM OMHCOM COPTYy, 3a SIKUM OyJOo 3aificHeHO
JICp)KaBHY PEECTpAIlil0 Ta COPTOBOI YHMCTOTH BIJIIMOBIIHO 10 CTAaHIAPTHHUX
BUMOT Ha PI3HHX eTanax po3MHOKeHHs HaciHus [1; 18].
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Tabnruys 2
JomycTuMi 3HaYeHHSI HETHIIOBUX POCJIUH AJI Pi3HUX po3mipiB mpoo i
CTAHAAPTIB COPTOBOI YHNCTOTH COHSIIIHMKY OfHOpiYHOro (a < 0,05)

Po3mip nmpobu CraHgapT cOpTOBOi YUCTOTH, %

(pocIMH/9acTHH POCITUH ) 99,9 99,7 ‘ 99,0
I'pannvHO MoTycTUMI 3HAYEHHS (IIIT.)

100 - - 5

200 - - 6

300 - _ 7

400 — 4 8

1000 4 7 16

[Mpumitka: CuMBON «—» O3HAYAE, IO PO3MIp BUOIPKU 3aMaluil JUIst
TIPOBEICHHS JOCTOBIPHOI OI[IHKH KOHTPOJIBHOI TIPOOH.

Jnisi BCTAHOBJIGHHS BiJMOBIAHOCTI KOHTPOJBHOI MpoOu Tridpumy
COHSIIITHUKA OJHOPIYHOIO HOro OQiliiHOMY OMHCY, 3a SKHM IPOBEICHO
JIEp’KaBHY PEECTpallifo, OIlHIOITh yci Mopdomoriuai  o3HakW, SKi
BHUKOPHUCTOBYIOTH /i ekcrieptusu Ha BOC.

CranapTHUIA 3pa30K Mae 3a0e3MEeYUTH )KUBUH ONKC COPTY TiJl 4ac
MepeBipKH cepTUQIKAIIHHIX 3pa3KiB HACIHHS, TOMY € HalOIIbIIl HATiHHIM
cragnaptoM. DopMyeThCsl CTaHIAPTHUH 3pa3oK i3 OQilliifHOro 3paska
YTHOBHOBaXEHOTO KOMIETeHTHOro oprany Ta 3 JIH HaciHHs micis
BCTaHOBJICHHSI aBTEHTUYHOCTI MOP(HOJIOTIYHUX 03HAK OiliHHOMY.

Mopdomoriuanii  onwc  igeHTH(]IKAIIHHUX  O3HAK  COPTY
3MIACHIOIOTh METOJIOM Bi3yaJIbHOI OI[IHKM Ta 3a JOMOMOIOI0 BUMIPIOBAHb
YM TiApaxyHKIB 3aJIe)KHO BiJl THUIy MpPOSIBY O3HAK, SKi CKJIaJaroTh
Mopdornoriuny komoBy hopmyiy copry Helianthus annuus L. [14; 19;].

BusHaueHo Takuil mepesik OCHOBHHX COPTOBHX BiJMITHHUX O3HAK,
SIKl BUKOPUCTOBYIOTh 3a ileHTH(hiKaIlil TiIOpWIiB COHSIIHUKY OJHOPIYHOTO
32 MONEpPEeIHBOI0 1 OCTaTOYHOTO OOCTEXEHb IiJ Yac MOJIbOBOIO
IHCTIIEKTYBaHHS Ta IUITHKOBOIO (TPYHTOBOrO) COPTOBOTO KOHTPOJIIO,
Tabus 3.
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Tabnuys 3

Ilepesik 0CHOBHHX COPTOBHX BiIMIiTHUX 03HAK, SIKi BAKOPHCTOBYIOTH
3a inenTHgikanii ri0puAiB COHSIMHAKY OJHOPIYHOIO0 y COPTOBIH

ceprudikamii
da3za po3BUTKY Micue O3naka BapioBanns
POCTUHHI NposBY

Ilonepenne 00cTEKEHHS

Poskpurts Oyrona JIUCTOK ¢dbopma BiJ] JIAHIIETHOI 10
OKpyIJIOL
KOJIip BiI CBITJIOTO 1O
TEMHOTO
LIBiTiHHSA (Tpu | KOLIUK Yac UBITIHHS | BiA TyxKe
30BHIIITHI PAIKA PaHHBOTO bi (0]
TpyOUacTux KBITOK JTy>Ke M3HBOTO
MalOTh NOWISKA  Ta | A3MYKOBI 3a (hopMOI0 BiJ
PO3rOpHYTI  PUIBLS | KBITKH BEPETEHOBUIHUX
HPUHMOYKH) JI0 OKPYTIIHX
SI3UYKOBI 32 KOJBOPOM | Bil  JKOBTYBaToO-
KBITKU oLIUX o
CTPOKaTHX
TpyOd4acTi | 3a KOJIBOPOM | BiJf JKOBTHUX JIO
KBITKH MypIypPOBHUX
JocturanHs (SI3MYKOBI | pocinHa IpUpOIHA BiJ Jy’)Ke€ HU3BKOI
KBITKH BiJaJal0Th, 3 BUCOTA JI0 BHCOKOT
THJIBHOTO OOKY KOIIHMK
Mae 3eJIeHuil KoJip)
Hocruranss (3 | xommkK MOJIOKEHHS | BiJ
THWJIBHOTO 00Ky TOPHU30HTAIBHOTO
KOILMKA  3'SIBISIOTHCS I0  O0EepHEHOro
KOPHYHERBI TUISIMH; JIOHU3Y pPa3oM 13
OLIBITMHA KOPUYHEBA, CHJIBHUM
cTebI1o MOYHMHAE BUKPHBJICHHAM
BCHXAaTH;  BOJIOTICTh creba
HaciHHs Maibke 15%)
OcraTro4He 00CTeKEHHS
[IpopoctanHs—10sBa | TIMOKOTWIIb | IHTEHCHB- BiJICYyTHE abo
CXOJIiB (mosiBa HICTh ITyKe cnabke—
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ciM’siionel 1 mepimx aHTOLlaHO- CUJIbHE
JIUCTKIB) BOTO
3a0apBIeHHS
MPOPOCTAHHSI-TIONBA TINOKOTWIIb | IHTCHCHB- BiJICyTHE abo
CXO0JIiB (nosiBa HICTb Jyxe ciadke—
ciM’sosteld 1 mepIImx aHTOIIiaHO- CHUJIbHE
JICTKIB) BOTO
3a0apBJICHHS
PO3KpUTTS OyTOHA JIUCTOK po3Mip BiI MAaJeHBKOTO
JIO BEJIUKOTO
IHTCHCHB- BiJICYTHE abo
HICTh NG cimabke—
aHTOIlIaHO- CHIJIbHE
BOTO
3a0apBJICHHS
[JISIHITY Ba- Bil Ciabkoi [0
TICTh CHJIBHOT
myXupya- BIICYTHS/IyKe
TICTh cinabka 10 Ayxe
CWJIbHA
XBWIACTICTH | B ciaaOKoi 10
Kparo CHJIBHOT
4acToTa Bil JApIOHHMX [0
3yOI11iB BEJIMKUX
thopma y | Big ciabo
MOTIEPEYHOM | YBICHYTOT b1 (0]
y mepepisi CHJIBHO BUIYKJIO1
Kpuiia BiJICYTHI abo
c1abKo BUpaXKeHi
— CHJIBHO
BUpaXeHi
TIOJIOKEHHST | BHIIE - HIDKYE
BEPXiBKU
JIUCTKA
BiJIHOCHO
Micud
TIPUKPITITICHH
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S TINIACTUHKHU

HaAsBHICTH BiJl BiZICYTHIX a0o0
BYIIIOK Iy’)Ke Malux [0
JTyKE BEJIUKHUX
UBITIHHS (xBiTKOBA | cTEOJIO OIYIICHICTh | BIJICYTHS abo
OpyHBKa HaXWISETHCS, BEPXiBKH TTyKe cimabka—
SI3UIKOBI KBITKH (5 cm) ITy>Ke CHITbHA
BUXOJATh 33  MEXi YHUCIIO Bi Majoi Ao
JIACKA) JUCTKIB  Ha | BEJIHMKOI
TOJIOBHOMY
cTedui
LBiTiHHS (TpH | S3UYKOBI 3a BiJl HELIIBHUX J10
30BHIIIHI PAOKH | KBITKH LIJIBHICTIO LIJIBHUX
TpyOUacTux KBITOK
MarwTh MNWIAKA  Ta
PO3TOPHYTI PHIIBIIS)
L[BiTiHHS (Tpm | TpyO9acTi | iHTEHCHB- BiJICyTHE abo
30BHIIIHI PSAOKH | KBITKH HICTH IIyKe cllaOke—
TpyOUacTux KBITOK aHTOIliaHO- CUJIbHE
MalTh  NWISKH — Ta BOTO
PO3TOPHYTI pUIIBIIS 3a0apBiIeHHS
JlocTuranus 30BHIIIHI KUJIBKICTH Bil Maioi 110
(3 TwipHOTO  OOKY | TMCTKH 30BHIIIHIX BEJTMKOT
KOIIMKA 3'SIBISIOTHCS | OOTOPTKH JIVCTKIB
KOpUYHEBI TUISIMHU. 3a popMOIO | Bix YiTKO
OuBiTHHA KOPHYHEBA. BUJIOBXKECHUX [0
Crebi0 MTOYNHAE YITKO OKPYTIIUX
Bcuxath.  Bororicts AHTOIlIAaHOBE | HASBHE—BIJICYTHE
HaciHHs Maibke 15%) 3a0apBieHHS
Jocturanns (S3WYKOBI | pOCIHMHA raJIy>KeHHs HasBHE—BIJICYTHE
KBITKM BiANagaloTh. 3 THT JIAILIE Ols
TUJIBHOTO OOKY KOIIIUK TaJTy>KeHHS OCHOBU—IIUIIIE Ha
Ma€ 3eJICHUH KOJIip) BEPXIBIIi
MIPUPOIHE HUKYC—BHILIC
TTOJIOXKEHHS
HaNBHUIIIOTO
OigHOTO
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KOIIIMKa

BiIHOCHO
LIEHTPAaJb-
HOTO
Hocturanns (3 | xommk po3mip BiT Mauoro Jao
THJIHHOTO 00Ky BEJIKOTO
KOIIMKA  3'SIBJISIOTHCS
KOPHYHEBI TUTSIMH.,
OuBiTrHa KOPHUYHEBA.
Crebio MOYNHAE
Bcuxatu.  BoJoricTb
HaciHHs Maibke 15%)
JocTturanas (3 | xomuK dhopma 3 | BIX TTyKe
TUIBLHOTO Ooky OOKy YBITHYTOT bi(s)
KOIIMKa 3'SBJIAIOTHCA CIM'SIHKH nedpopMoBaHoi
KOPHYHEBI TUTSIMHL.
OuBiTHHa KOpPHUYHEBA.
Crebm0 MOYHHAE
Bcuxath.  Bororicts
HaciHHs Maibxke 15%)
JlocTuranus ciM'ssHKa po3mip Bil JpiOHOT [0
(BCl opraHM POCIHHH JIy’K€ BEJIMKOI
CTaroTh TEMHO- bopma Bil. BHJOBKEHOL
KOPHUYHEBUMH. JI0 OKPYTJIOL
TOBIIMHA Bl TOHKOI 10O
TOBCTO1
OCHOBHUH Bim Ouroi 10
KOJip YOPHOI
KpaIJacTiCTh | BIICYTHS—HasiBHA
CMyTacTicTp | Big cnmabkoi 10
CHJIBHOL
KOJIip Big Oijmoro g0
CMYIKOK YOPHOTO
pos3ramyBa- | Ha Kpar—MiK
HHSI CMYXOK | KpasMu
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O6cTexyI0ThCS

yci  pocIuMHHU

KOHTPOJIbHOT
BCTAHOBJIIOETHCS BiMITOBITHICT, O3HaKaM CTaHAApTHOTO 3paska. Ko
KUTbKICTh HETHIIOBUX POCIHH HAOIMKAEThCS a00 TIEPEBUINYE TPaHUYHE
3HAYCHHS, POCIWHHU CIiJI OOCTEeXKYBAaTH peETEIbHIlIe.
KIHIIEBHH TiIPaxXyHOK JIMIIE YiTKO HETHUIIOBI POCIMHH 1 Ha OCHOBI I[HOTO

BH3HAYAIOTh IPUHHATHICTh a00 HEMPUUHATHICTD ITPOOH.

KinbpKicTh HETHIIOBHX POCIIWH, 332 SKUMH OpaKyriOThb AUISTHKH JUIS
MPOCTUX TiOpHUAIB Ta iIHOpEAHMX JIiHIA 3 BpaXyBaHHSIM PiBHSI WMOBIPHOCTI

Ta TOIYJIALIHHOTO CTAaHAAPTY, TAOIuUIIs 4.

UITHKA

Bxnrouarote B

Tabruys 4
KiJbKicTh pOC/IMH COHSIIIHUKY OJHOPIYHOIO AJIs1 00CTeKeHHsI
[MoxomxeHHs JloMimku Kinekicte | Jlo3BONseThCS
pOCTHH KLUTBKICTB
JIOMIIIOK
[n6peni inii Mixminidiai ta | 19-41 2
YOJIOBIYOI CTEPHIIBHOCTI | 130TeHHI 42-69 3
(PS—2%, AP— 95%) GbepTHIBHI 70-99 4
POCITUHA 100-131 5
[Hmi HeTUoBi 1941 2
pOCIUHU 42-69 3
70-99 4
100-131 5
[aOpeani minii | Yei  werwmmosi | 19-41 2
YOJIOBIYO1 CTEPHIILHOCTI | POCIUHU 42-69 3
(PS—2%, AP— 95%) Yci  werunori | 70-99 4
IIpocti ribpuan (PS— | pocnuau 100-131 5
5%, AP—95%)
IIpocri riopumu (PS— | Yci  Herumosi 17-28 3
5%, PpOCTHHH 29-40 4
AP-95%) 41-53 5
54-67 6
68-81 7
82-95 8
96-110 9
111-125 10
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Jns  OIHKM OAHOPIAHOCTI 1HOpPEAHMX JiHIA HpPUHAMAETHCS
MOMYJISAMIHHNHN cTaHmapt 2% 3a piBHSA iiMoBipHOCTI 95%. Kpim Toro, Takwmii
K€ TOMYJISILiIHHUHA CTaHIapT 1 piBeHb HMOBIPHOCTI MPUHAMAIOTh ISl OLIHKH
OJTHOPITHOCTI MDKIIHIMHUX POCIUH Ta i30reHHHX (EePTHUIILHUX POCIHH Y
goJyroBivocTepabHiA JiHii [13; 14]. JInsg OMmIHKKH OZHOPITHOCTI MPOCTHX
riOpuAiB MPUIMAaETHCS MOMYJMIHANNA cTaHaapT 5% 3a piBHSA WMOBIpHOCTI
95%. [nsa TphoxmiHidHHX TiOpUIIB 1 MepexpecHO3amMIbHUX COPTIB
MIHJIMBICTP y MeEXax COpTy HE IIOBHHHA I[IEPEBUIIYBATH MiHJIMBICTh
MTOPIBHIOBAHMX 3araJIbHOBIIOMHUX COPTIB.

Pesynpraramu nociimkeHb Ha KOHTPOJNBHUX AUISHKAX € KUTBKICTb
JOMyCTUMHUX HETUIIOBUX pOCIMH Yy BHUOipui. HempuiiHATHI 3HaueHHS
MPENICTABIAIOTh  KITBKICTh HETHIIOBUX POCIHH, SKi IEPEBHINYIOTH
TpPaHUYHO JOMYyCTHMi Mexi. Y BUNAAKy MEpeBUINEHHs KUIbKOCTI
HETHUIIOBUX POCIIHH, TUISHKY KOHTPOJBHOI MpoOH OpakyioTh. JomycTumi
3HaYeHHS KIJTHKOCTI HETHIIOBHX POCIHH MOXYTh OyTH BHKOPHCTaHi
JIOTATKOBO 10 (DaKTUIHOT'O CTaHAAPTY IIOAO BiATOBITHOCTI IMapTii HACIHHS
camMO3anWiIbHUX JIiHIH Ta TiOpUIiB BCTAaHOBIEHUM BHUMOTaM COPTOBOI
YUCTOTH JJISl Pi3HUX PO3MipiB BUOIpKU. 3aCTOCYBaHHS BIAXWICHUX YHCEI
3a0e3medye po3paxyHOK MOMPaBKH Ha MOXUOKHM BHOIPKH. SIK TIPaBHIIO, YHM
OiNbIlIa KIJBKICTH POCIWH, $AKI MOXHA BHUPOIIYBAaTH Ha JUISHKAX
JTUISHKOBOTO (TPYHTOBOTO) COPTOBOTO KOHTPOJNIO, THM TOYHIIIUM €
MOKA3HUK YKCIIa HETUTIOBUX POCIMH B OPHUTiHABHIN TapTil HACIHHS.

3a  pe3ynpTaTaMM ~ HAIMX  JOCHI[DKEHb 3  METOAWYHOTO
OOIpyHTYBaHHSl TIPOBEJCHHS JUJITHKOBOTO (IPYHTOBOTO) COPTOBOTO
KOHTPOJTIO T1IOPHU/IiB COHSIITHUKY OJHOPIYHOTO MOKHA 3pOOUTH BUCHOBKH:

JinsakoBuii (IPYHTOBHII) COPTOBHUH KOHTPOJb € HEBi €EMHOIO
CKJIaJJOBOIO TOJOBOTO 1HCIEKTYBaHHs, SIKE TPOBOJUTHCS 3 METOIO
3a0e3eYCHHs BiJIOBIIHOCTI, 1JIGHTUYHOCTI, OJHOPIAHOCTI Ta COPTOBOI
YUCTOTH HACIHHUX IMOCIBIB TriOPUIiB COHSAIIHUKY OTHOPIYHOTO.

MOHITOPHHT SIKOCTI HACIHHA Ha KOHTPOJBHUX JIISTHKAaX TiOpHIIB i
CaMO3anIbHUX JIHIA COHSAIIHUKY IPOBOJUTHECS OCHOBHHM METOJIOM
BCTAaHOBJICHHS BIAIOBIAHOCTI mMapTii HAcCiHHSA, sKa WiAJIATae peaiisalii,
CTaHOApTHOMY 3pa3Kky Ta oQimiiHOMYy omnHcy, 3a SKUM 3IifiCHEHO
JIEp’KaBHY PEECTPALIITO.

HeoOxigno minanyBatu mpoBezeHHs Post control GaTbkiBChbKHX
KOMIIOHEHTIB Ha MAUISHKAaX IPEAKOHTPOJIIO I BUIBHOTO BIiJIBiyBaHHS
IHCIIEKTOPIB-KOHTPOJIEPIB MiJ] Yac IOJLOBOTO 1HCIIEKTYBaHHS COPTOBHX
MOCIBIB Ha AUISTHKAX T10pHau3altii.
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HeyxunbpHO TOTpUMYyBaTHCS TEXHOJIOTIYHUX Ta METOAMYHUX BUMOT
Ha KOHTPOJBHUX mimsukax Post control ta mpemxonTpostro.
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YK 633.812
METOJUYHI ACHEKTH IJIEHTU®IKAILIi HOBUX COPTIB
JJABAH/IU BY3bKOJIUCTOI
(LAVANDULA ANGUSTIFOLIA MILL.)

Jemyx H.B.., Tunis O.11.2
'V kpainchkuii iHCTUTYT EKCIIEPTH3U COPTIB POCIUH
M. KuiB, Ykpaina
e-mail: nadiyal511@ukr.net
2JIbBIBCHKHI HALLIOHAIBHUIA YHIBEPCHTET MPUPOIOKOPUCTYBAHHS
M. Jlyonsiam, JIbBiBChKa 00I1., YKpaiHa

Beryn. Cepen Benwuye3HOro poO3MAiTTs KpPacHBO KBITYYHMX POCIHH
HAMOIBIIO MOMYJISPHICTIO KOPUCTYIOTBCS CaMe TPEACTABHUKH POIY
Lavandula L., ampke maneko He BCi BHIUM MOXKYTh 3 HUMH 3PiBHATHCS 32
OaratcTBOM (OpM, HE3BUYAWHOIO KOJIPHOI MAaJiTPOI CaMUX KBITOK,
TPUBAJIOCTI 1 BEJUKIA KUIBKOCTI HBITiHHA [1]. 3apa3 iCHye KilbKa THCSY
PI3HOMaHITHUX COPTIB JaBaHAM, YapiBHA NpPUBAOIMBICTH 1 Kpaca SKUX
CMIOKOHBIKY TIpHBEpTAalia I0 ce0e yBary JIFOINHHU.

3Ha4YHy KUIBKICTh aKTYaJIbHUX IMHTaHb, TIOB’SI3aHUX 3 BUPOLTYBAHHSIM 1
BUBYCHHSIM OIOJIOTIYHUX Ta JCKOPATUBHHX OCOOJMBOCTEH POCIUH POIY
Lavandula mocimimpkeHO BITYM3HSHHMH Ta 3apyODKHUMH — YYEHHMH.
JlaBanna € HaA3BUYAHO BWTIJHOKO KYJBTYPOIO: Ha HEBEIHKIN MUISHII
3eMJIi MOXXHAa OTpPUMaTH HemoraHwid NpuOyTOK [2]. A TaKOX NPOIYKTH
nepepoOKH JTaBaHAN BUKOPHCTOBYIOTh B 0araThoX ragy3six IPOMHUCIIOBOCTI,
TOMYy BOHa € KyJbTYPOIO, S5IKA KOPHUCTYETHCS IIOIMTOM, OCOOJIHBO
BpPaxOBYIOUM Te, IO paHimie Oinplia ii YacTHHA BHpPONIyBajlach Ha
tepuropii Kpum, a 3apa3 B YkpaiHi HeMae IUIONI, SIKi MOIJIM O B MOBHIH
Mipi 3abe3neunty noTpely B 1aBaHAOBIH omii [3].

3rifHo i3 AOCHIDKCHHSIMH, 110 MPEICTaBiieHI B  oQiliiHUX
JIokyMmeHTax €Bpomnericekoro Coro3y, MepcreKTHBHAM IMUITXOM ajarnTariii
IO KIIMaTHYHUX 3MiH € BHUPOLIYBaHHS HETPAJULIMHUX Y MHHYJIOMY
JEKOPaTUBHUX KYyJIBTYp B YMOBaXx OKpeMHX perioHiB [4]. Ockinbku
TepuTopist 30Hu [loninns Ykpainu npuaaTHa 3a MPUPOIHUMH YMOBAMHU IS
BUPOILYBaHHS MEPCIIEKTUBHUX JIEKOPATHBHUX POCIUH, 30KpeMa, JIaBaHIH,
OUTaHHS Mpo IX KyJIbTUBYBAaHHS CTAaHOBUTH 3HAUYHMI HAyKOBUH 1
NPaKTUYHUH iHTEepecC.
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JlaBanna By3pkonmcta (Lavandula angustifolia Mill.) — Gararopiuna
TpaB’sHUCTAa pOCIWMHA poauHd ryoOomsiti Lamiaceae (Labiatae).
Biunozenenuii HamiBkym 3aBBumkd 30-60 cM. HmxkHI Tinouku
JIEPeB'THUCTI, BEPXiBKH M'AKi, HIXHi, HECYTh KBITKOHOCHI KOJIOcKH. KBiTKH
romyOyBarti abo ¢ioneToBi, 3amamHi. @opma raditycy okpyrioi Gopmmu.
HwmxHi MEHYTOPiYHI TIJIOUKK AepeB'SHIIOTh, BEPXHI OAHOPIYHI TPaB'SHUCTI,
MOBCTUCTO-OMYIIIEHI, OiyBaTO-CcipyBaTo-3eneHyBati. JINCTKU BHUIOBKEHO-
JiHIAHOI (QOopMH, CIOYaTKy MOBCTHUCTO-OMYIIEHI, CipyBaTO-3€lI€HYyBATI,
Ti3Hime roji, 3enenyBati. KBiTku 3i0paHi B CyIBITTS TOBXHHOIO 4 - 8 CM,
rony0OyBaro-QiojaeToBoro kombopy. lIBiTe 3 numHsS 1m0 BepecHs. Bces
pOCIMHA, YaCTUHH POCIIMHH, T1IOYKH, OCOOJMBO KBITKH, MAaOTh CHJIBHUN
JIOBTOTPUBAJIHIA, IHTEHCUBHUH MPUEMHNAN CBOEPiTHAN 3anax napdymis [5].

VY CBIXHX CyHBITTSIX 3HAWICHO 3HAYHY KiJbKicTh Jietkoi omii (0,8-
1,6%) B muctkax ii Bmict gemo wmeHmmd (0,3 %). OcHOBHUMHU
KOMITOHEHTaMH OJii € CKJamHi edipu ONTOHOI, MaclisIHOI, BaJepiaHOBOi Ta
KalpOHOBOI KUCIJIOT: JiHAIaneraT. 3HalIeHO TaKOXK TePaHioN, IHTPAIb,
OopHeon, aminoBuii cnupT Ta iH. JlaBaHAy BYy3BKONMHCTY (CIPaBXKHIO,
JIKapChKy), 1€ HA3MBAIOTh AHTJIIHCHKOI ab0 KOJIOCHCTOIO, OJIisl SKOT
mwpoko nomupena B IliBaennint €Bpori, A3sii Ta [liBaiuHilt AMmepuri [6].

JlaBanna K OararopiuHa pocnuHa XapaKTEePU3yEThCS
NPOTHEPO3iHHIMHU  BJIACTHBOCTSIMH, MOXE pOCTH Ha €pOJIOBaHHX,
MaJIONPOJYKTHBHUX, KaM SIHUCTUX TIpyHTaX. BupoOIIyBaHHS JaBaHIu
3a0e3meuye 1 Taki TIO3UTHBHI EKOJIOTiYHI TpoIllecH, SK 30iTbIIeHHS
0lOpI3HOMAHITTS B arpOCKOCHCTEMAaX, OYHUIIECHHS MOBITPS BiJl MATOTCHHUX
OakTepii 3a paxyHOK BHAUICHHS e¢ipHOi omii 3 aHTUCENTHYHUMHU
BJIACTUBOCTAMH, IIHHUH MemoHoC [7].

JlaBaHay BUKOPHCTOBYIOTh B JIaHAMIA(QTHUX AM3aliHaX, B cajax Ta
KBITHUKAaX, JJIs CTBOPEHHS HEBHCOKHX JKHBHX OTOPOJKEHb, IS
YKPIIUIEHHS! KOCOropiB, sk 1o0puii Mmenonoc. [Ipu goTuky naBanna BUALISIE
IIPUEMHUI 3amaX, TOMY PEKOMEHIYEThCS 11 BUCAPKyBaTH B3JOBXK CaJOBUX
nopixkok. Cyxi CyIBITTS BHKOPHCTOBYIOThCSI B  KyJiHapii, Juis
NPUTOTYBaHHS 4aiB, AJIS1 IPUTOTYBAHHS JIIKEPIB, K BIASIKYIOUU 3aci0 s
MOJIi, JUIA BiIJISKYBaHHS KOMapiB Ta MOCKITIB, a TaKOXX B MEIUIIMHI. B
MPOMHCIIOBOCTI 13 CYIBITH JIaBaHJW BHUTOTOBISIOTH e(ipHI Macna, siKi
BUKOPHCTOBYIOThCS B apymepii [2, 7].

Bucoki nexopaTHBHI Ta €KOJIOTi4HI BJIaCTUBOCTI JIaBaHIU BY3bKOJIUCTOI,
JIAlOTh BaroMi IiJCTaBU J0 JOCJIPKEHHS POCIMHU 3 METOIO ITOJajIbIIOr0
il BUBYCHHsS K  JekopaTwBHOI KyiabTypu.Hasea  JlaBanma  (lavare)
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3'IBUJIOCSL B CEepelHi BiKM, BOHO O3Ha4yae 4YHCTUTH abo mutu. Lleir Bun
JaBaHIOW MiOXOAWTH [Jsl BHUPOLIYBAaHHS B perioHax 3 IPOXOJIOIHUM
Kiimarom[8].

VY KyJibTypi BiIOMi COPTH LIOTO BHY 3 iHIIUM 3a0apBICHHSIM, 1I€:

Gem - TeMHO-(})i0JIETOBI KBITH;

Alba - 6ina;

Munstead - 3 1i710BO-CHHIMH BiITIHKAMHU;

Rosea - poskeBi KBITH.

Meta JOOCTiTKeHHsI. BUBUCHHS piBHSI MOPQOIIOTIIHOT
BapiabeIbHOCTI Ta CTyNEHs MOMIOHOCTI O3HaK 3a KOMILIEKCOM
MOp(POMETPUYHUX TTAPaMETPiB COPTIB JIABaHAM BY3bKOIHCTOI.

Mertoguka Ta MeToau gocaimkenHs. Ilin wac mpoBeneHHA
JOCHIDKeHBb OyJI0 BUKOPUCTaHO MeTOIUKY POBEICHHS €KCIIEPTU3H COPTIB
naBannu By3bkonuctoi (Lavandula angustifolia Mill.) wHa BigMiHHICTB,
omHOpimHICTF Ta  cTabimpHiCTE [9] 1 MeToauky  TpOBEIEHHS
KBati(hikamifao1 eKCIIePTH3H COpTIB KBITKOBOJICKOPATHUBHHX,
e(ipooNiiHUX, JIKApChbKUX Ta JICOBUX POCIMH HAa MPUAATHICTH JI0
nommpenHs B Ykpaini [10].

Onmc  mopdororiyanx  imeHTH]IKAiHHNX  O03HaK  COPTY
3MIACHIOIOTh METOJIOM Bi3yaJIbHOI OI[IHKH Ta 3a JOIMOMOIOI0 BUMIPIOBaHb
YM MipaxyHKIiB 3aJIeXKHO BiJI TUIY MPOsIBY 03HAK (siKicHi — QL, KiNbKicHI —
QN, nceBposikicai — PQ). PexoMeHnOBaHWMI METON CIIOCTEPEKEHHS 3a
o3Hakamu: MG: pa3oBe BUMIpIOBaHHS TPYIH POCIMH a00 YaCTUH POCIHMH
(nampuknan, Bucora); MS: BUMIpIOBaHHS TPYIH MONEPETHHO BU3HAYEHUX
pociyH 200 YacTUH POCIHH, HA AKUX NPOTATOM Bererauii 341HCHIOITH yci
BUMIpIOBaHHS KUIbKICHMX O3HaK (Hampukiaj, NoBxkuHa); VG: BizyanbHa
pa3oBa OIliHKa Tpynu pPOCIMH;, VS: Bi3yajdbHa OI[IHKA OKPEMHX,
MONIEPE/ITHBO BU3HAYEHUX POCIMH abo vacTWH pociuH. Excreprtusi
mijyiarae moHaiMennie 80 pocivuH, PO3IUICHUX Ha J[BA MOBTOPEHHS. Yci
BUMIpIOBaHHS BapTO 3/1MCHIOBATH HA TaKii KitbkocTi pocnua: MG: pa3ose
BuMiptoBanHs 80 pociuH abo yacTuH 80 pociauH (HAIIPHUKIIAJ, BHUCOTA);
MS: BuMiploBaHHS OKpeMuX, HomnepeaHbo Bu3HaueHuX 30 pociuH abo
yactud 30 pocnun; VG: BidyanbHa pasoBa ominka 80 pocnun; VS:
Bi3yallbHa OIIHKA OKPEMHX, IONepenHb0 BU3HaueHux 30 pocimH abo
yactud 30 pocimH; L: mabopatopni gmochmimkenHs 30 pociuH.
PexomennoBana cxema po3minienss pociaus 0,90 x 0,40 m.

Copt TpymyBanM 3a HaWBIAMITHIIEMH  MOPQOJIOTTYHUMHU
O3HAaKaMHU Uil KOXKHOT'O COPTY, BUKOPUCTOBYIOUHM O3HAKH, SIKI, SIK B1ZIOMO 3
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NPaKTUKH, HE Bapilol0Th abo ayke ciabKo BapiloloTh y Mexax copry. Lli
03HaKW MOXYTb OyTH BHKOPHCTaHI OKpeMO a00 B KOMOIHAMIAX 3 iHIINMHU.
PexkomeHn0BaHO A71s1 TPyIyBaHHS TaKi O3HAKH:

— Pocnuna: radityc (o3Haka 3);

— JIucTok: onmymenHs (o3Haka 12);

— CynBiTTS: KUTBKICTh KBITOK (03HaKa 15);

— Kgitka: 3abapBnenns (o3Haka 17).

[IpenmeToM HAmMX AOCIIHKEHb OyJIM COPTH JaBaHIU BY3bKOJHCTOI,

AKi HaBeJleHO B Tabmui 1.

Tabnuys 1.
Coprn naBanau By3bkoauctoi (Lavandula angustifolia Mill.)
Hasga copty Pix Hanpsim BukopucTanHs
peecTparii

Crenona 1962 TEXHIYHUH, XapuOBHH

Pekopn 1962 TEXHIYHUH, XapuOBHH

Panns 1983 TEeXHIYHUH, Xap4OBHU

Cinena 1997 TeXHIYHUH, XapuOBUH

I3ima 2000 napGrOMEepHHAN

Bnana 2008 yHiBepcallbHHAN

Jlinis 2021 yHiBepcallbHHAN

Mpis 2021 03eJIeHeHHs, (papmarieBTHIHUIA

CuneBa Haii 2021 YHiBepCcaTbHUA

Bikropis 2022 YHiBepcallbHAN

Alipin 2023 YHiBepcallbHHAN

Pe3yabTaTu pociuimkens. [nenTrdikariro mecTy copTiB aBaHIH
By3bKONMCTOI TpoBomwind 3a 20-mMa MOP(QOJIOTIYHUMHM  O3HAKaMH.
BusHaueHi Koy 03HAKH Ta CTYIEHI IXHBOTO MTPOSIBY HABEJCHO y Ta0uII 2.
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https://agrarii-razom.com.ua/culture-variety/stepova-0
https://agrarii-razom.com.ua/culture-variety/rekord-1
https://agrarii-razom.com.ua/culture-variety/rannya
https://agrarii-razom.com.ua/culture-variety/sineva
https://agrarii-razom.com.ua/culture-variety/izida-0
https://agrarii-razom.com.ua/culture-variety/vdala-0
https://agrarii-razom.com.ua/culture-variety/lidiya-4
https://agrarii-razom.com.ua/culture-variety/mriya-14
https://agrarii-razom.com.ua/culture-variety/sineva-nadii
https://agrarii-razom.com.ua/culture-variety/viktoriya-12

Tabnuys 2
Pe3yabTatu Mop(oJ10riuHOro onucy cOpTiB JIaBaAHIH

BY3bKOJHUCTOI
O3Haka Coptun
Brana Jigis Mpiss | CuneBa | Bikropis | Alipin
Hamii
Cxonu: BIJICYTHE | BIJCYTH | BIACYT BIJICYTHE | BIiJCYT
aHTOLIiaHOBE € HE HE
3a0apBICHHS
Pocnuna: 3a HHU3bKa BHUCOKa | HM3bKa | cepemH | cepeiHsi | cepenH
BHCcOTOMO ((hasa s s
ITOBHOTO IIBITiHHS)
Pocnuna: 3a | KOMIIaK | HamiBpo3 | KOMIAK | KOMIIAK | HaImiBpO3 | KOMIIaK
raditycom THa jora THa THa jora THa
Pocnuna: cepenH | MOMipHE | MOMIpH | MOMIpPH | CHJIBHE CHJIbHE
T'JIKYBaHHS € e e
Pocmna: miametp CepelHi | cepenHiil | Manmuii | cepenmHi | cepemHIN | BENUKH
i i i
Crebio: 3a TOBCTE TOHKE cepenH | TOHKE cepeJHi
JliaMeTpoM € M
Crebu0: BiJICYTHE | BIICYTH | BifCYyT BiJICYTHE | BIiICYT
aHTOLIiaHOBE € HE HE
3a0apBieHHS
Pocnuna: CHJIbHA | cepesiHsl | cepelH | cepeiiH | CHilbHA cepenH
OOJUCTSIHICTD s st s
JIucrok: 3a cepenHi | JOBIHH KOPOTK | JOBI'MH | KOPOTKHM | cepejHi
JIOB)KHHOIO 51 ui )51 41
JIucrok: 3a cepenHi | LIMPOKUI | By3bKH | cepeiHi | By3bKuil | cepenHi
IIUPUHOKO i i i 51
JIucrok: MOMIpH | MOMipHa | MOMIpH | mMOMIpH | momipHa | cimadka
IHTEHCUBHICTh a a a
3€JIEHOTO
3a0apBIICHHS
Jluctok: onmymieHHss | cnabke | momipHe | ciaOke | cimabke | ciaOke TIOMipH
e
CyuBiTTs: TOJIOBHA | KOPOTK | CEpedHst | cepeiH | JloBra KOpOTKa | KOPOTK
BICh 33 JIOBKMHOIO | a St a
CyuBiTTs: CyUBITTS cepemHe | cepeqH | JOBre KOpOTKE | KOPOTK
1-ro nopsaxy 3a € e
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JIOBXXHHOIO
CynBiTTA: KiJIBKICTB BEJINKA cepemH | BelMKa | maia cepenH
KBITOK i s
CyuBiTTs: 32 HeUIIb | LIiJIbHE cepenH | LIIbHE | HIUIbHE IIiJTbHE
IIIJILHICTIO HE bO
IJIbHE

KeiTtka: Omakut | Oy3koBe | Oy3koB | (rioner | dioneToB | Oy3KOB
3a0apBICHHS HE e oBe e e
Pocnuna: gac cepenHi | cepeaHiil | cepenmHi | cepeaHi | mi3HiN panHii
MOYATKY I[BITIHHS " 17t "
CyuiTTs: BMiCT HHU3bKH | cepeiHiil | cepenmHi | cepeaHi | BUCOKMH | BHCOKHU
edipHoi omii i i i i
EdipHa oxist: BMicT | cepenmHi | BUCOKHE | cepenmHi | cepeiHi | cepedHill | cepemHi
JIiHATJIANEeTaTy " " " M

3amekHO BII  COPTY POCIMHU JIaBaHAM BY3bKOJHMCTOI  MaiH

3a0apBieHHs1 KBiTOK OmakutHe (Bmama), Oyskome (Jlimis, Mpis, Afipin),
¢iomerose (Cunena Hanii, Biktopis).

CopTu J1aBaHIM BY3BKOJHCTOI JIMILE 3a JBOMAa XapaKTEPHCTHUKAMH:
CXOJIM: aHTOLIiaHOBE 3a0apBIIeHHs 1 cTeOJI0 aHTOIIaHOBE 3a0apBIeHHS OyIn
noniOHUME 1 3a0e3nevniv BiJICYTHICTh aHTOIiaHy, Koj mposBy 1. 3a
iIeHTUdiKalii COpPTIB JIaBaHIN BY3bKOJHMCTOI OTPUMAIH HACTYIHI KOJIOBI
dopmynu  mposisy o3Hak: Bpmama:03355007553330033535;  Jligis:
17555715775555774527; Mpin:13353315335355554525; CuneBa Hanii :
15355515755377773525;  Bikropisn:15575317335333373735;  Alipin:
15377515553533574335, 1m0 miaATBEPIXKYIOTh BIMITHICTh KOKHOTO COPTY
MiX c000I0.

I'ocnomapchko-1iHAI TTOKa3HUKH COPTIB JIaBaHAW BY3BKOJHUCTOI, SIKi
nommpeni Ha teputopii Ykpainu 3a 2021-2023 poku HaBeACHO y TaOIHII
3.
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Tabnuysa 3
Iloxka3HUKM MPUAATHOCTI COPTIB JIABAHIH BY3bKOJIHUCTOI /10
nomupenHsi(2021-2023 pp.)

Iloka3Huku Coptu

Jlipis | Mpis | CuneBa | Bikropis | Alipin

Hanii

Bucora pociaunn, cm | 65,0 | 60,0 60,0 60,0 42,0
HiameTp pociuHy, 65,0 | 65,0 80,0 65,0 60,0
cM
JoBxxrHa CyIBITTS, 8,0 10,0 13,0 5,0 5,0
cM
Kinbkicts cynsiTh Ha | 95 650 200 230 670
pOCTHHI, IIT
KinpkicTb KBITOK y 80 61 90 49 68
CYUBITTI, IUT
Bwmict edipnoi 3,0 1,9 3,2 3,8 2,9
ouii,%
36ip edipHoi odii, 64,0 | 138,0| 71,0 83,0 95,0
Kr/ra
Bwmict 48,0 | 40,42 | 20,1 34,2 28,2
JHAIIaneTaTy B
oumii, %
TpuBaiicTh nepiony 30 51 30 30 15
[BITIHHS, /110
YpoxaiiHicTh 0,53 | 7,08 0,55 0,55 4,80
CYIIBITH, T/Ta
Mopo30CTiHKICTB, 9 8 9 9 9
6an (1-9)
PexomenoBana 30Ha C CJIII C C CJIIT
BUPOILLYBaHHS*

*C — Crem; JI — Jlicocrem; IT — Iomices

HaiiBummumu O6ynu pocnuuu copty Jlimis, 65 cm. Copt Alipin Oys
HAWHIDKYMM, BICOTA SKOTO cKiaina juime 42 cM. Halibinpmmii niameTp OyB
y copry CuneBa Hanmii 80 cm. Y BciX IHIIMX COpPTIB el IOKa3HUK
3HaxoamMBcsi Ha piBHI 60-65 cm. Coptu Bikropis i AlpiH Maiu JOCUTH
KOpPOTKE CYLBITTS 5 cM y nopiBHAHHI 3 Mpieto i CuneBoro Hanii (10-13 cm)
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BignosiaHo. [llupokuii po3max Bapiawii Big 95 (Jligis) mo 670 wt (Afipin)
CIIOCTEpIrany y COPTIB 3a KUIBKICTIO CYIBITh HA pociuHi. KilbKicTh KBITOK
y cyusiTTi Oyna HaiiBumoo y copty CuueBa Hanii (90 mit.), mo maibke
BJBiUi Oinmblne y mopiBHsAHI 3 coproMm Bikropis. HocmimkyBaHi copTu
JaBaH/AM BY3BKOJHUCTOI 3a0e3meqniy BMICT edipHOI oiii y cBiX0310paHmx
cyuBitTTax Ha piBHi 1,9-3,8 %. Ilpore 30ip edipnoi omi OyB mOCHUTH
BHUCOKHUM y copTy Mpis i cknaB 138kr/ra, o He MOXKHA CKa3aTH 3a COPTH
Jligis i CuneBa Hapii, ne et moka3Huk OyB BABIYI HIDKYHA. TpHUBAIiCTH
nepiofy mBIiTiHHS Oyia Haiikopotma 15 mid y copTy Aiipan Ha mpoTHBary
51 nmo6i y copry Mpis. HailiBumy ypoxaiiHiCTh CyLBiTH JIaBaHAU
By3bKONHMCTOI 3abe3neunB copT Mpis 7,08 1/ra Ta copt Aiipan 4,8 T/ra.
CamMe 11l COPTH PEKOMEHIIOBAHO /IS BCiX TIPYHTOBO-KIIMAaTHYHUX 30H
BupollyBaHHs. [l BCiX IHIIMX JOCHI[DKYBaHHX COPTIB IOKA3HUK
ypOKaiHOCTI 3Hax0oquBcs Ha piBHI 0,53-0,55 1/ra, ki Oyyin peKoMeHI0BaH1
nuuie 1715 305U Creny.

BucHoBKH. 3aieXHO BiJ COPTY POCIHMHH JaBaHIU BY3BKOJIHCTOI
Main 3abapBiieHHsT KBiTOK OnakutHe (Bnama), OyskoBe (Jlimis, Mpis,
Atipin), ¢pionerose (Cunera Hanii, Bikropis).

CopTu naBaHAM BY3BKOJHCTOI JIMIIE 32 JBOMAa XapaKTEPHCTHKAMHU:
CXOJIM: aHTOIIIaHOBE 3a0apBIIeHHS 1 CTE0I0 aHTOIIaHOBE 3a0apBIICHHS OYIH
NOJIOHUMH 1 3a0€3eUnIH BiICYTHICTD aHTOIliaHy, KOJI IPOsBY 1.

3a inenTudikamii copTiB JaBaHIN BY3bKOJIHMCTOI OTPHUMAIHM HACTYIIHI
KozoBi (hopmynu mposiBy o3Hak: Bnana:03355007553330033535; Jligis:
17555715775555774527; Mpis:13353315335355554525; Cunesa Hanii :
15355515755377773525;Bikropis: 15575317335333373735; Alipin:
15377515553533574335, mo miATBEpIKYIOTh BiIMITHICTh KOXKHOTO COPTY
Mi co0010.

Coptu naBanau By3bkosuctoi Jlimis, Mpis, CuneBa Hanii, Biktopis,
AWpiH 3a TOCHOAAPCHKO-UIHHUMH XapakTepUCTUKAMH TOIIUPEH]I B 30HI
Creny. Jlume coptu Mpist i AlipiH peKOMEHIOBAHO JIJISl MOIIUPEHHS YCiX
TPHOX 30HAX BUPOIILYBaAHHSI.

Crnucok xxepes NOCHJIaHHS
1. Adonin O. B. Baana — BHUCOKONPOAYKTUBHUI COPT JIaBaH/IM.
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IDENTIFYING COMPLEX RESISTANCE TO DROUGHT AND
VERTICILLIUM WILT OF COTTON SAMPLES WITH POSITIVE
TECHNOLOGICAL INDICATORSOF FIBER
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Abdulaliyeva G.S., Yunusova F.M.
Institute of Genetic Resources
of the Ministry of Science and Education
Baku, Azerbaijan
e-mail: afet. m@mail.ru

Abiotic and biotic environmental factors cause significant damage
to cotton growing [4]. The problem of increasing cotton productivity puts
forward the need to introduce into production productive varieties that are
resistant to unfavorable environmental factors, such as drought and diseas.

Drought, affecting cotton, worsens the nutritional conditions of
plants, leads to a slowdown in the development of cotton, changes in the
quality of raw cotton and fiber, a decrease in its length and strength, which
leads to a significant decrease in plant productivity. This is explained by the
fact that the lack of moisture in the air and soil leads to a decrease in the
activity of enzyme systems, disruption of water metabolism, negatively
affects photosynthesis and the absorption of mineral nutrition elements by
the plant organism, as a result, the basic physiological and biochemical
processes of plants are disrupted [1, 2].

Since cotton is more sensitive, and therefore least resistant to
abiotic environmental factors at the germination stage, studying the stress
response of seed germination to drought makes it possible to diagnose the
resistance of the studied samples to the action of an abiotic environmental
factor.

Of the numerous cotton diseases that affect plants in various phases
of its development, the most common and causing significant damage to
the raw cotton crop is wilt (Verticillium wilt). This disease is caused by the
fungus Verticillium dahliae Klebahn. The disease manifests itself more
often, starting from the budding phase and the beginning of flowering.
Light green, orange spots appear on the lower leaves, along the edges and
between the veins, later turning brown and then drying out. Affected leaves
wilt and gradually fall off. Starting from the lower tiers, the disease
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gradually covers the entire plant, which may lose all its foliage. The boxes
dry out and open prematurely.

The degree of plant resistance to stress varies both among different
species and among different varieties of the same species.

Considering the above, the purpose of this study was to evaluate
collection cotton samples characterized by positive technological indicators
of raw cotton, resistance to drought and wilt.

Material and methods. The experiments were carried out on 27
cotton samples from the Institute’s collection. To study drought resistance,
a method was used to determine the relative drought resistance of varieties
by seed germination [3]. The principle of the method is to compare the
stress-depression of seed germination of cotton genotypes under conditions
of “physiological drought” simulated by a sucrose solution. The seeds of
the experimental variants were germinated in sucrose solutions at an
osmotic pressure of 7 atm. The higher the percentage of seed germination
in a sucrose solution, the more resistant the test sample is to stress. At the
same level of drought, the degree of reduction in seed germination differs
among different varieties, which reflects their different drought resistance.

Phytopathological assessment of varieties and forms was carried
out according to the method of Voitenok F.V. [5]. According to the degree
of wilt damage, the samples were divided into immune, highly resistant,
resistant, tolerant, susceptible and highly susceptible.

Research results. The stress response, ensuring the transition of
the plant from normal to stress, is aimed at initiating the formation of
specialized or long-term resistance mechanisms that contribute to
increasing the viability of the organism in changed conditions.As the
results of the study showed, for different cotton varieties, due to genetic
specificity, the influence of the stress factor is not the same. Depending on
the genotype, varieties of the same species differed significantly in the
amplitude of the physiological parameter during adaptive processes. The
response of the variety accessions to the effects of environmental drought
allowed us to roughly divide the variety accessions into groups within the
species, determining different degrees of comparative resistance to the
abiotic environmental factor.Using cluster analysis of the research results, a
picture of the distribution of the studied cotton genotypes of the species G.
hirsutum L. and G. barbadense L. was obtained according to the degree of
drought resistance.
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Cotton samples Agdash-3, Ganja 2, AF-16, Ganja-118, Karabakh-
11, Zafar, Akalal517, Barakatli 32, Farhad, AP-200 , related to the species
G. hirsutum L. and samples 5010-V, S - 6002, 5230-V, Aspero, S-6022,
AP-154, Agdash-21, Termez-7, belonging to the species G. barbadense L.,
characterized by the absence of stress-depression of the physiological
indicator, are drought-resistant.

The ability of seeds of drought-resistant samples to germinate
under stress conditions reflects, on the one hand, the hereditary ability to
germinate with a relatively smaller amount of water, and on the other hand,
the presence of high suction force, which ensures the rapid absorption of
the required amount of water. The high suction power of seeds determines
not only better germination when there is a lack of moisture, but also the
formation of a more powerful primary root system, which is important for
the further life of plants during drought.

In the next series of studies, in the field, the degree of resistance of
samples to wilt was assessed, followed by comparison of data on drought
resistance with indicators of plant resistance to wilt. As a result of this
analysis, cotton genotypes were identified that are complexly resistant to
both types of negative environmental factors - drought and wilt. Table 1
shows complex-tolerant cotton samples belonging to the species G.
hirsutum L., and table 2 — to the species G. barbadense L.

Table 1
Indicators of resistance of cotton genotypes of the species
G. hirsutum L. to drought and wilt

Samples todroug | towilt Samples | todrought | towilt
ht

Agdash-3 highlyre | resistant | Zefer resistant immune
sistant

Ganja 2 highlyre | resistant | Akalal517 | resistant | resistant
sistant

AF-16 highlyre | resistant | Bereketli resistant | immune
sistant 32

Ganja-118 | resistant | immune | Farhad resistant | resistant

Karabakh- | highlyre | immune | AP 200 highlyresi | highlyre

11 sistant stant sistant
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The greater resistance of cotton varieties to stress determines their
ability to maintain a normal level of metabolism over a wider range of
unfavorable factor intensity values and a greater rate of development of
protective metabolic changes in them..Resistant plants, in comparison with
unstable ones, most completely rearrange their vital functions towards
adaptation to unfavorable environmental conditions.Unresistant plants
under the influence of negative environmental factors are more
conservative and are not capable of quickly changing their vital functions,
as a result of which they often die.

Table 2
Indicators of resistance of cotton genotypes of the species G.
barbadense L. to drought and wilt

Sampl | to drought to wilt Sampl | to drought to wilt
es es
5010- | highlyresist | immune S- highlyresist | highlyresist
V ant 6022 | ant ant
S- highlyresist | immune AP- | highlyresist | resistant
6002 ant 154 | ant
5230- | highlyresist | immune Agdas | highlyresist | resistant
\ ant h-21 | ant
Asper | highlyresist | highlyresist | Terme | highlyresist | resistant
0 ant ant z-7 ant

Thus, as a result of studying the degree of resistance of collection
samples to drought and wilt, cotton genotypes were identified that were
resistant to each of the studied unfavorable factors, and samples that were
complexly resistant to both drought and wilt. Stress-resistant genotypes are
recommended to breeders for use in various breeding programs.

List of sourcesused

1. Kocakiscbka 1. B. @i3ionoro-0ioxiMiyHi OCHOBHU ajarrrarii
pocaud 1o crpecis. K.: Cranb, 2003, 192 c.
2. Kotak S., Larkindale J., Lee U. et al. Complexity of

heatstress response in plants // Cur. Opin. Plant Biol., 2007, vol.10, No.3, p.
310-316.

3. Methodical manual “Diagnostics of plant resistance to
stress” (edited by G.V. Udovenko). L. - 1988. - 227 s.

132



4, Sheri V., Kumar M., Jaconis S., Zha B. Antioxidant
defense in cotton under environmental stresses: Unraveling the crucial role
of a universal defense regulator for enhanced cotton sustainability // Plant
Physiology and Biochemistry, 2023, vol. 204, 108141.

5. Voitenok F.V. Selection of cotton for resistance to wilt -
M.: Kolos. -1971.

YK 633.11: 581.
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3epHO0000BI KYJBTYPH — I'OJIOBHE JKEPEIO POCIMHHOIO OijiKa Y
xapuyBanHi joauan. OcoliuBe Micie cepel 0000BHX KyJBTYp IOCiaae
kBacossi. KBaconmst HaOynma CBITOBOT IOIYJSIPHOCTI 3aBASKH  CBOIM
KOPHCHHM pEYOBHHAM, ITOKMBHOCTI Ta CMaKOBHM sKocTsM. Ksacois
Oarara Biraminamu rpynu B, C, kapoTHHOM Ta Pi3HMMH MiHEpaJbHUMU
pedoBuHamMu. A 3a KiUIbKicTIO Oinka, SKAA MICTUTh TIoHan 23
aMiHOKHCIIOTH, HEOOXigHI  IJIIOJCPKOMY  OpraHi3aMy, KBacois He
nocTymnaerbesi M'sicy. KBacomnst BiHOCHTBCS 70 OO0OBUX KYJBTYp, SIKi €
azotdikcyrounmu (ToOTO 301MBIIYIOTH BMICT a30Ty B IPYHTI), BiAMOBIIHO
JaHa KyJnbTypa 30arauye IpyHT Makpo- Ta MiKpoeleMEeHTaMH, 10 pOOUTH
HOro HaJ3BHYaHO KOPHCHOIO CKJIQZOBOKO CIBO3MIHH, a TaKOX OJHUM 3
KpaIux MONepeaHNKIB A7 3epHOBUX KynbTyp [1].

Exonoriuni YMHHUKY, TaKi K I10CyXa, 3aCOJICHHS IPYHTIB, HECcTauya
€JIEMEHTIB MiHEPAIbHOTO XapuyBaHHS, BUCOKI a00 HH3bKi TeMIIEpaTypH,
yIbTpadioIeToOBe BUIIPOMIHIOBAHHS, MATOr€HU PI3HOI MPHUPOAM Ta IHII
BIUIMBAIOTh HAa TNPOAYKTUBHICTb CLIBCBKOTOCHOAAPCHKUX KYJIBTYp. Y
3BSI3Ky 3 IIMM BHUBYCHHS aJanTaliliHUX MOXXJIHMBOCTEH Ta MEXaHi3MiB
CTIAKOCTI POCIMH JO0 IJIO0AJbHUX 3MIH KIIMaTy € HaJA3BUYalHO
aktyanpHuM [2]. Bigomo, mo iHTEHCHBHICTH (POTOCHHTE3Y Ta XapakTep

133


https://www.sciencedirect.com/journal/plant-physiology-and-biochemistry
https://www.sciencedirect.com/journal/plant-physiology-and-biochemistry
https://www.sciencedirect.com/journal/plant-physiology-and-biochemistry/vol/204/suppl/C
mailto:mikailova.71@mail.ru

(OTOCHHTETUYHOIO METaboIi3My BYIJIELIO 3alIeKaTh K BiJl KOMIUIEKCY
30BHIMIHIX (HaKTOPiB, TaK 1 TEHOTHUIIHHX OCOONHMBOCTEH pociauH. [l
PO3KpUTTA MeEXaHi3MiB LUX MpPOLECIB BUKOPUCTOBYIOTH Pi3HI METOIU.
OnHuM 13 JTIaTHOCTUYHUX METOJIB CTIMKOCTI POCIIMH J0 CTPECYy MOCYXH €
BHUBYEHHS 3MIHHM KUTBKOCTI xyopodiny (a+b) y JucTi pocnmH Tix Aiero
CTpecy Ta BH3HAUCHHS CTYIICHS CTpec-ZIemnpecii MrMEHTHOTO KOMIUICKCY
[3].

Mertoro panoi Oymo BuBYeHHS OfHiEl 3 (QOTOCHHTETHYHHX
MITMEHTIB — BMICTY XJOpO(idy B JUCTI POCIWH Pi3HUX 3pa3KiB KBAcOIi B
YMOBaX MOCYXH.

OO0'ekTaMu TOCII/PKEHHS CIYXKWIKM 14 3pa3kiB KBacoJi 3BUYAMHOT
(Phaseolus vulgaris L). 3 kosekiii Hamoro iHCTHTYTYy — IHCTHUTYTY
TeHEeTHYHHX pecypciB MiHiCTepCcTBa HayKH Ta OCBITH A3epOaikaHy.

B pesynbrari mocmimkeHHS y BUBYEHUX 3pasKiB KBacoji Oyna
BUSBIIEHA pi3HA CTIAKICTh TiA Mdi€l0 CTpecy TOCYyXH, 1 3a CTyleHeM
cTilfikocTi Oynu BigiOpaHi Ta OIiHEHI TOCYXOCTilKi 3pa3ku. 3pasku: ['i0pua
- 12, T'iopun - 6, Pocnuna - 4, T'iopun - 7, ['iopun - 2, Pocnuna - 2, I'idopun
- 14, T'i6pun - 3, I'iopux - 18, Tidpun - 8, 'opun - 15, Tidpux - 4, ['opux -
1, T'i6pug - 13 — BimiOpaHi sIK BUCOKOCTIHKI O CTpecy MOCyXH. Y IHX
3pa3Kkax 3MiHa KUIBKOCTI XJI0po(hiny miJl BIUIMBOM NocyxH ckiana Big 101,1
1o 162,0%, ToOTo cTyneHs crpec-aenpecii xaopodiy He crocTepiraiocs.
IHmii 3paskm Oynm BimiOpaHi sIK CTilKi Ta cepemHbOCTIHKi. YyTIMBHUX
3pa3KiB HE BUSBIICHO.

OtpumaHi  pe3ynbTaTH  MalOTh  3HAYEHHS JJIi  HAYKOBO
0OTpYHTOBAaHOTO MiIOOPY TEHETUYHHUX PECYpPCiB KBACOII 3 METOI0 IXHBOTO
BUKOPHCTaHHS B CEJeKIlii 0000BUX KyJIbTYD.

CnucoK BUKOPHCTAHUX JKEpes

1. AN. Kartroxk. [lepcriekTHBHBIM copT ¢aconn
obsikaOBeHHOM (Phaseolus vulgaris L). //JTocTmkeHns HAYKA M TEXHHUKHA.
3emieaenue u pacrenueBoacTro. 2020, 1.34. Ne 9.

2. B.B. Jlxymaes, X. Exropos, M.X. Artoes, E.X. Cagapos,
A.  AOpynnaes. HEKOTOPBIE ~ ®OTOCUHTETUYECKUE
ITAPAMETPbl V PA3HBIX COPTOB BOBOBBLIX PACTEHUH B
YCJIOBUAX 3ACYXU. -UactutyT 60TaHUKH, QU3NOJIOTHH M T€HETHKH
pacTeHuii AkageMuy Hayk TaJKuKrCTaHa.
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3. Mertoauueckoe PYKOBOJACTBO «Jlnarnoctuka
YCTOMYMBOCTM PACTEHUI K OSKCTPEMAJIBHBIM  BO3JCHUCTBUSMY», IOJ
penakuueit Y aosenko I'. B., Jlenunrpan, 1988, 227 c.

UDC 639.64: 58.035.4
INFLUENCE OF DIFFERENT SPECTRUM OF LIGHT ON THE
DEVELOPMENT OF VALLISNERIA

Mirzaev E.I.
Azerbaijan State Agrarian University
Ganja city, Republic of Azerbaijan
e-mail: mirz.eltun@gmail.com

Macrophyte algae are one of the main sources of organic matter
and oxygen in the coastal zone of the seas and largely determine the state of
marine ecosystems. Acting as one of the environment-forming natural
components, they interact with many species of animal and plant organisms

[4].

Changes in abiotic environmental factors, such as eutrophication, in
aquatic ecosystems can significantly alter the light available to submerged
macrophytes. In dioecious plants, given the possibility of sex differences in
resource requirements (i.e., high carbon content in seeds and high nitrogen
content in pollen), females and males are expected to adjust resource
allocation differently depending on resource acquisition structures when
resources are limited during growth [2].

Here, Vallisneria spinulosa was used as a representative dioecious
submersible macrophyte to detect sexual responses to light limitation and
assess whether sexual dimorphism varied with resource availability. Plants
were grown under varying light levels in nine outdoor mesocosms for 14
weeks. At the end of the reproductive season, the distribution of vegetative
and reproductive traits was determined for both sexes and the relative
distribution of reproduction versus vegetative growth was analyzed.

The effects of changing light availability on the productivity of
submerged macrophytes are well known, but the sexual plasticity of sexual
dimorphism in response to varying light levels throughout the growing
season has not been well characterized. The present study provides
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evidence supporting the hypothesis of differential plasticity in aquatic
environments, particularly in the context of sex-specific resource demands,
and also provides insight into the evolution of sexual dimorphism in
dioecious macrophytes [3].

Reproductive males and females differentially adjusted resource
allocation for reproduction and aboveground vegetative growth in response
to decreased submerged light availability. While females showed greater
resource allocation to vegetative tissues and leaf area than males under
limited light conditions, males showed a smaller reduction in resource
allocation to sexual reproduction than females. Because carbon acquisition
is more important for female reproduction, under light-limited conditions
females are expected to reduce their reproductive allocation more than
males, as a way of conserving vegetative organ resources to meet their
carbon needs for future reproduction.

Young plants of giant vallisneria (Vallisheria sp.) were purchased
at a tropical-fish store. This plant material is closely related to Vallisheria
gigantea Graebner, which was used for many previous studies. Although it
is recently reported that the V. gigantea is most likely a synonym of V.
nana. Plants were grown under a 12-h light (50 umol/m? per s) and 12-h
dark regime at temperature 20-25 °C. The light source was a bank of 20-W
fluorescent lamps.

Preparation of specimens for light microscopic observation of leaf
epidermal cells was performed according to Sakurai et al. with several
modifications. After 12-16h of dark adaptation, the specimen was
irradiated with blue light (488 nm, 80 umol/m? per s) on the stage of a
microscope (Zeiss A5, Germany) from above through the objective lens,
using the excitation system with a dichroic mirror and a mercury lamp.
Before and during the actinic blue-light irradiation, the optical images were
captured digitally with a charge-coupled device camera at 5-s intervals
using dim green light (550 nm, 10 umol/m? per s) from below produced by
combination of an interference filter. The number of chloroplasts located in
the outer-periclinal cytoplasm of the cell was counted on each image at
appropriate time points.

Preparation of the specimens and centrifugation experiments were
performed according to Sakai and Takagi (2005) with several
modifications. Before centrifugation, specimens were irradiated from above
the outer periclinal sides of the cells for a defined period of time either with
blue light (470 nm) or red light (660 nm) by using light-emitting diodes.
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Fluence rates of blue light and red light were measured with a quantum
sensor and data logger (LI1-1400). Immediately after centrifugation, the
specimen was fixed either with 1.5% formaldehyde in a buffered solution
or with boiling water. When the effects of inhibitors for calcium transient
were examined, specimens were treated for 2h in darkness with
100 umol/L LaCls or 1 mmol/L TMB-8. All of experiments were carried
out between12 and 20 h after the beginning of the dark treatment.

In the dark-adapted epidermal cells of vallisneria, the outer
periclinal cytoplasm is occupied by a large number of chloroplasts,
apparently immobile. The number of chloroplasts located in the external
periclinal cytoplasm begins to decrease during several minutes of
continuous blue light irradiation with an intensity of more than 10
micromol/m2 per second. Here we evaluated the fixation of chloroplasts
based on resistance to centrifugation [4]. We divided the number of
chloroplasts visible in the centripetal half of the cell (Np) by the total
number of chloroplasts in the outer periclinal cytoplasm (Nt) and defined
this as the coverage ratio (Np/Nt). When the chloroplasts are fully fixed, as
happens in the dark, this ratio is about 0.5, but it is much lower when the
chloroplasts are detached and, therefore, precipitated by a centrifuge.
Although it was demonstrated that the detachment of chloroplasts could be
detected within one minute after blue light irradiation using a stroboscopic
centrifuge microscope, precise regulation of the total energy density and
duration of actinic irradiation was difficult. in this experimental system.
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YPOXAUHICTD I TOBAPHICTbD IIJIOAIB ITOMIJIOPA
PIBHUX I'IBPUIIB

IHapxomyxk S1.P., 3aBaacbka O.B., Byakor M.M.
HarmionansHuit yHiBepcuTeT 6iopecypci
1 IpUPOIOKOPHUCTYBaHHS YKpaiHu
M. KuiB, Ykpaina
e-mail: zavadska3@gmail.com

[Momigop — onmHa 3 HAWMOIIMPEHINIMX OBOYEBUX KYyIBTYp Ha
tepuropii Hamoi kpaiau. Ll{opiuHo #oro Bupouryrots Ha momi 70-80 Twc.
ra. Jlo mouarky BiMCBKOBOI arpecii Haima KpaiHa BXojauia a0 Tom 15
HaOIBIIMX B CBITI BUPOOHMKIB TOMaTiB 1 3aiimana 14-te wmicue 3a
oOcsramul BUPOOHUIITBA ITi€] KyIbTypy. BayXTMBUMHU MMOKa3HUKAMH IiJT 4ac
OIIIHFOBaHHS TOCIMOJIAPCHKO-EKOHOMIYHOI IIHHOCTI OyAb-KOTO COPTY YU
ribpuay, NpUAATHOCTI AJIsi CHOXKHUBAHHS y CBIXKOMY BUTJISII YU TIepepoOKH
€ TIPOJTyKTUBHICTh Ta TOBAPHICTh TUIOJIB.

Hocmimkenns mpoBommnu  mpotarom  2018-2020 pp. y COI'
«Mapuna»,  po3TamoBaHOMYy B  TepHOMJbCBKiIH  oOnacrti, Ta
HamionansHoMy yHiBepcuTeTi OiopecypciB 1 NPHPOJOKOPUCTYBAHHS
VYxpainn (M. KuiB) B ymoBax HHBJI nepepoOku rioniB Ta oBo4iB kadenpu
TEXHOJNOTi] 30epiraHHs, TMepepoOKH Ta CTaHAApTU3allii MPOIYKIIil
pocaunaunTBa iM. mpod. B.B. Jlecuka. JlocmimkyBaiu IIoau TiOpUiB
NOMiZIopa 4yepi Ta CIUBONOAIOHOrO TUIy. 30KpeMa, Taki riopuau noMigzopa
yepi: Hekrap F1, Crap T'omn Fi, Kpicmina [lmom Fi1, Piamna Fi. Sk
KOHTpOJb BUOpanu itamiiickkuii riopun Crap Fonx Fi, sxuii BHeCeHO 10
Peectpy coprtiB pocnuH, npuIaTHAX Ui TOMIMpeHHS B YkpaiHi, y 2019
pomi. Cepen CcAMBONMOAIOHMX TOMIZOPIB BHBYAIM JBa TiOpumu:
¢paHiry3pkoi Ta amepukaHchkol cenekiii: [Terpa Pocco F1 ta €noy Pisep
F1. Kourposnewm Oys riopuj [lerpo Pocca Fi1, 3apeectpoBanmii y 2015 p.

BpaxoByoun BaxJIUBICTh ypOKailHOCTI Ta TOBapHOCTI IUIOAIB
noMiziopa 1 BUKOpHcTOBYtoun BiacHuil aoceix COI' «MapuHa» BUpoILye
nume TiOpuau, sKi aJanToBaHi JIO YMOB BHUPOIIYBAaHHS 1 CTpeECiB,
TOJIEpAaHTHI A0 MOIINPEHUX XBOPOO, cepel] SIKUX OCTaHHIM 4acoM BEJMKOi
HIKOJAOYMHHOCTI HaOpanu BipycHi i Oakrepianbhi iH(ekuii. Came ToMy
npejicTaBieH! TiOpUIu € BIACHICTIO CBITOBHX JIJIEPiB Yy Taly3i CeleKiii
TOMATIB Ta XapaKTePHU3YIOTHCS BITHOCHO BUCOKOIO YPOXKAWHICTIO.

138



[lomigopu Tumy ciuMBa Ta TUIY 4Yepi Majdd HEOJHAKOBI YMOBH
BUPOIIYBaHHS, TOMY IIOPIBHSHHS TOBApHOCTI Ta YPOXAHHOCTI IUIOMIB
BinOyBaocsi Mi>K TiOpuAaMu OTHOTO THITY.

YpokaiiHICTh CIIMBOTIONIOHNX TTOMiIOPiB, BUPOIICHUX Y BiIKPUTOMY
rpHyTi, craHoBmia 40-50 T1/ra. HailiMeHIma TpPOAYKTHUBHICTH  Cepen
JOCITKYBaHOTO COPTUMEHTY Oyia y riopuny €moy Pisep — 40 T/ra, mo Ha
10 T/ra MeHIIIe TOPiBSIHO 3 KOHTPOJIBHUM BapiaHTOM (Pi3HUII CYyTTEBA).

I'ibpuam dwepi dopmyBamm B yMoBax 3aKpHUTOTO IPYHTY CYTTEBO
oinpiie mioais — 70-102 T/ra, mo Oinplie, MOPIBHSHO 31 CIMBOMOAIOHUMHU
BABiui (y cepenubomy Ha 40 T1/ra). CyTTeBo Oinblua YpoKaWHICTB,
MOPIBHSHO 3 KOHTPOJIEM Ta IHIIMMHU JOCITI)KYBaHUMHU BapiaHTaMH, cepejl
MOMIJIOpiB Uepi BcTaHOBIeHa y Tibpuma Piana — 102 1/ra, mo Ha 27 T/ra
OiJTbIIIe TIOPIBHSIHO 3 KOHTPOJIEM (PIi3HHIA iCTOTHO), HAalfHMXK4a — y TiOpuaa
Kpicrina Imtom — 70 T/ra, mo Ha 5 T/ra MEHIIE MOPIBHSIHO 3 KOHTPOJIEM
(pi3HUIIS HE CYTTEBA).

[lnogum momimopiB dwepi Oymu OiMbII BUPIBHIHUMH 332 MAacolo
TOBApHOTO ILIOAY MOPIBHSHO 31 CIMBOIMOMIOHUMH. 33 IIUM ITOKa3HUKOM
HAMBHUPIBHSHIIIMMU cepe]] MoMiopiB yepi Oynu mioau ridpuais Kpicrina
ITnmrom ta Crap lomm Fi, xoedimient Jlepica cranoBuB 1,48 Ta 1,54
BinoBiHO. HalOumbIn pI3HOSKICHUM 3a Macol IUIOAY OyiH IUIOAM
ciuBonoaionoro riopuny I[T'erpa Pocca F1 (koeditient Jlesica — 1,83).

ToBapHICTh CBIKHX IIIOIB CIMBOIOMIOHUX TiIOPWAIB KOJNMBajacs B
Mmexax 92,4-93,5 % (icrotHoi pi3HMLI He BusBIeHO). Hikua ToBapHIiCTH
wiofie riOpumy I[l'erpa  Pocca Fi 3ymoBieHa HasBHICTIO IUIOIB,
BPa)XXEHUX BEPXiBKOBOIO THHJUIIO, TPICHYTHX. Buma toBapHicTh Oyma y
TIOMIJIOpiB Yepi, BUPOIIEHUX y 3UMOBUX TeruHisx, — 95-98,4 %.

3a MoKa3HWKaMH, IO HOPMYIOThCS CTaHIAPTOM, 4epi BiJMOBiAaIH
BUMOTaM BHIIOTO a00 MEpUIOTO TOBapHHUX coOpTiB. HaliMeHIe ToBapHUX
wioniB Oyno y cepeanix npobax riopugy Crap [onn (kontposs) — 96%,
OCKUTPKM IJIOAM Malll  JOCHTh HDKHY, MSKY KOHCHTCEHIIIIO, IO
CIPUYMHSUIO TOSBY BM’SITHH, TpimuH. CyTTeBo Oinblie, IMOpPiBHO 3
KOHTPOJIEM, TOBapHUX IUIOAIB BcTaHoBieHO y TiOpuay Kpictina [lmrom —
98,4 % (Ha 3,4 % Oinplue HIK Y KOHTPOI).

Takum 4rHOM, TIOMizopu 4epi GopMmyBaim 3a Tepio]] Bererari y
sumoBi Termuii  70-102 T/ra mmomie  (7,0-10,2 kr/m2). HaiiBuma
YpOXaliHiCTh cepell CIMBONOJIOHMX MOMIZOpiB BCTaHOBJIEHA Y TiOpUmy
IM'erpa Pocca F1 —50,0 1/ra, a cepen nominopis uepi — y riopuay Pianna Fi
(102 T1/ra, 1m0 iCTOTHO OlJIbIIE MOPIBHIHO 3 KOHTPOJEM Ta IHIIMMH
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JOCHTI[DKYBaHUMHM BapiaHTamu). Buima ToBapHicTh miomiB Oyia y
nomimopiB uepi — 95-98,4 %, mix y cauBomomiOnux (92,4-93,5 %).
CyTTeBO Oinblle, MOPIBHO 3 KOHTPOJIEM, TOBAPHUX IUIOJIB BCTAHOBICHO Y
riopuny Kpicrina [Tarom Fi — 98,4 %.

YK 635.166:135.168:631.527
CTBOPEHHS COPTIB OBOYEBHUX BU/IB POCJINH, IIO
MICTATD IHYJIIH — AKTYAJIBHUU HAITPAM JOCJIIKEHDb

IMosusik O.B.L, Tpusy6 3.A.%
Yaodan JI.B.}, Konaparenko C.1.2
ocniana cranmis «Mask»
IHcTuTyTY OBOUiBHMIITBA 1 OamranHuTBAa HAAH
c. Kpyrn, UepniriBcrka o0macts, YKpaina

e-mail: konf-dsmayak@ukr.net
[HcTUTYT OBOYIBHHMITBA 1 6amrTannunTea HAAH
cen. CenekiitHe, XapkiBchKka 00acTh, YKpaiHa

B 0BO4YIBHMITBI BUIIISETHCS TPyNa JACTIKATECHUX KOPEHETLTiTHHX
KyJIbTYp, IIO MICTITh Y CBOEMY CKIaai iHymiH. Lle nmpeacraBHUKE poguHU
AtictpoBi, ab6o CknazHouBiti (Asteraceae, Compositac) - ckop3oHepa
icnanceka (Scorzonera hispanica L.) ta BiBcsumii kopius (Tragopogon
porrifolium L.). ITonut Ha MPOAYKIIifO IUX POCIHH, a CaMe KOPEHEIUIO I ,
HUHI CYTTEBO 301UIbIIYEThCA. AJKE y CBiTi, i1 B YKpaiHi y TOMYy 4YHCII,
BiJIMIYa€THCSl 3HAYHE 3POCTaHHS 3aXBOPIOBAHOCTI HACEJICHHS HA IyKPOBHI
niabeT mpyroro TUIy i 6ararto Jrojed CTpaKaaroTh Bij oxxupinHsa. OToXK He
B OCTAHHIO Yepry 3pOCTaHHS MONHUTY HA JI€TUYHI NPOLYKTH XapuyBaHHS, Y
JAHOMY BHIIQJIKy Ha OBOYEBY MPOAYKIIO, BHKIMKAaHE caMe I[UMH
npuurHamu. [HynmiH — me mnom-D-dpykro3an, 3amacHuil mosicaxapun
KOpEHeIUIOAiB, SKUH Mae y cBoill cTpykTypi D-dpyxrodypanosuumit
naamor 3 [-1,2-rmiko3sugHUMH 3B SA3KaMu. IHYJIH JIETKO 3aCBOIOETHCS
OpraHi3MOM 1 CIyI'y€ 3aMiHHHUKOM Caxapo3W B JI€ETHYHOMY Xap4dyBaHHI
XBOPHX Ha JiaderT.

Ckop3oHepa icraHChKa 1 BIBCAHMHA KOpiHb ONHM3bKI  3a
010JTIOTTYHHMHU 0CO0JIMBOCTSIMH, rOCHOJapChKUM 3HAYCHHSM,
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arpoTeXHOJIOrid iX BUPOILYBaHHS Ha TOBapHi 1 HACiHHEBI Wi TaKOX
nofaioHa.

OOuBi pociaMHYU 3aCIYTOBYIOTH Ha yBary He TiIbKH TOPOJHUKIB i
JAYHUKIB - TIOMIAHOBYBAaYiB pIAKICHUX PpOCIMH, a i YBEICHHS MO
ACOPTUMEHTY POCIMH [UIi BHPOLIYBAaHHS y HEBEJIUKUX (epMEepChKUX
rOCHOJAPCTBAX, 10 3aliMaIOTHCS] BUPOLIYBAaHHAM OBOYIB Ul IOCTAYaHHA y
cynepmapketu. Hapasi, ockinbku B YkpaiHi Il KyJbTypH HOKH IO AIHCHO
MAaJIOTIOIITNPEH], HaBITh HETPAAMIIiitHI, APIOHOTOBAPHUX BHPOOHHMKIB, TIEPIIT
3a BCE, MOXE 3aIlikaBUTH BHPOIIYBAaHHS POCIMH HAa HACIHHEBI I,
OCKIUJTBKM TIONMUT Ha KOPEHEIUIONW Ha CHhOTONHI ampiopi He3HaYHWH 1 He
ctabinpHuii. [IpoTte, 3Bakarour Ha I[iHHI XapyoBi i JIIKAPCHKI BIACTUBOCTI,
y OHX POCITUH € 3HAYHWN TOTEHIal 0 MomupeHHs. [HdopmamniliHo-
OCBITHsI po0OTa 3 MOTCHIIIHUMH CITOKUBAYaMHM JCIIKATECHOT MPOAYKIIii (3
0COOJMBHM HArojoCOM Ha iHYJIHOBMICTHHH «CTaTyc» KOpPEHEIJIOAIB) i
JIOCTATHS TIPOTIO3WIIiSI HACIHHEBOTO MaTepialy Ha BITYM3HSHOMY PHUHKY
CHPUSATHMYTh LIbOMY.

[Ilomo COPTUMEHTY CKOP30HEPHU ICHAHCHKOI Ta BIBCSHOTO KOPEHS
CHUTYyalis He BTilHa: 10 Jlep:KaBHOTO PEECTPy COPTIB POCIHH, MPUIATHUX
JUTSL TIOIIMPEHHS B YKpaiHi, HA ChOTOMHI HE BHECEHO OJHOTO COPTY, aHi
BITYM3HSHOIO, aHi 1HO3eMHOiI  cenekiii. HacemenHs npomoBxkye
BUPOIIyBaTH HACIHHS MAaCOBHX PENPOAYKIIH KOJMIIHIX COPTIB CENeKIii
CkBupcbkoi Ta KuiBebkoi nociminHux craHuiil: ckop3oHepu CTpilnbHSHCHKA
Ta BiBCsHOTO KopeHs llonsHa BiMmoBimHO. A TakoX MiCIIeBi Ta BBE3€HI i3-
3a KopaoHy ¢opmu pocimH. OTOX Ha 4Yaci € morpeba y 30araueHHI
BITYM3HSHOTO COPTUMEHTY IIUX BHIIB NUISIXOM aKTHBi3allil IHTPOXYKIIHHO-
ceNeKIiiHoi 1 HaciHHMIBKOi pobotn. Ha JlocmigHiii cranmii «Mask»
IacturyTy oBouiBHHMITBA 1 OamTanHunTBa HAAH peanizoBaHo MpPOEKT 3
IHTPOYKIIHHO-CENEKIIIHOT POOOTH i3 3a3HAYEHUMH BUIaMU POCIIVH.

Ckop3oHepa icnaHchbka — poOcCiIHMHA OaraTopidHa, MpoTe SIK OBOY
BUPOIIYEThCSI Y JBOPIUHINA KyJnbTypi. [ImaHTamis, 1e pocivuHy, 3aiuileHi
Ha TPETil 1 HACTYIHI POKH, IPUAaTHA JUISl OPIYHOTO OTPUMAHHS HACIHHSL,
ajle BJAacHe SKICTh KOPEHEIUIOAIB 3 POKAMHU TOTIpPIIYEThCS, BOHHU
JIepeB’sIHIIOTh 1 CTAIOTh MaJI0 MPUAATHUMH AJISl BXKMBAHHSA Y 1KY.

VY mepmmii pik BUPOIILYBaHHS CKOP30HEpPH (OPMYETHCS pO3ETKa
NPUKOPEHEBHX JIUCTKIB 1 KOPEHEIUTiA, Ha IPYTruil — po3raixyKeHe Y BEpXHil
YaCTHHI cTe0I10, KBITKY 1 HaciHHA. KopeHeruti 1 MWt HApUIHMA, M’ ICUCTUH,
Io 5 cM y pgiamerpi, 3aBaoBKkH J0 30 cM. 3a0apBiieHHS IIKipKH
KOPEHEIUIOAY TEeMHO-Oype abo dopHEe; M AKyIl OUTH, COKOBHUTHH, 3
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MOJIOYHHM COKOM. IIpHMKOpeHeBi JIMCTKH BUAOBKEHO-TAHLETHI, HE
po3cideHi, 3arocTpeHi, MIKIpsACTi, 3HU3Y MOBCTHCTO-omymieHi. Cte6noBi
TUCTKUA JpiOHi, mmnonofioni. KBiTku XoBTi, 3i0pani B CyUBITTA -
MOOJMHOKI KOIIMKH, 3 HKHUM TOHKHAM MPUEMHHUM apoMaToM, IO Hararye
3amax BaHUIL.

LlgiTe cxop3oHepa y TpaBHi-uepBHi, HAaCiHHSI JOCTHUTAE
HEpPiIBHOMIPHO y YepBHi-cepnHi. HaciHHs y CKOpIIOHEpH Haraaye MajuyKu:
By3bke 1 goBre (Oiumpmie 1 cMm), 3 TPSA3HO-OLIMM HyOUMKOM-JIETIOUKOIO.
HasBHiCcTh TaKkoTo mapanryTuka Crpusie pO3HECEHHIO HACIHHS BITPOM, OTOXK
HE PIJKICTh, KOJNX HE 3i0paHe BUACHO HACIHHS PO3CENSIEThCS HABKPYTH, Ha
3HAYHI# BiJCTaHI BiJl HACIHHEBOI JUISHKHU, 1 HOBI POCIUHU 3’ SIBJISIOTHCS IO
CYCIICTBY, Y TPHPOAHUX YTiAASAX, HA IyCTUPHUINAX, MMACOBHIIAX TOIIO.
TakuM YMHOM CKOp30HEpa IicmaHchka 30arauye BITUM3HSIHY QIiopy
KO3eJIBLIB, AUYaBi€, MEPE3aNTIOEThCS 3 THIIUMH BHJIAMH, BTPayar0uu Mpu
IIbOMY CTaTyC OBOYEBOI POCIIHHH.

KopeHeriogn miHYIOThCSI 32 HASBHICTh BYIJIEBOIB, 1HYIIHY,
acnapariny, Oinika. Bonu OaraTi Ha coJi Kajito, Kaibllito, pocdopy, 3amisa,
MarHiroo, Hatpito, Mictath Bitaminu C, PP, Bi, Ba, E, kaporuHn, a Takox
JKUPOBI, MyOWibHI, Tipki i OiOJIOTiYHO-aKTWBHI pPEYOBHUHU, (HEPMEHTH.
MoJiouHuii Cik Hajae KOPEHEIUIOAaM IPUEMHOIO TOPIXOBOTO CMaKy.
KopeHnemnoau igsiTh CHpUMH, BapeHHMH, TYINIKOBAaHUMH, CMa)KCHUMH,
JOMAI0Th y CalaTH, pary, Cynd. Mool JHMCTKH BUKOPHCTOBYIOTH Y
cajmarax. [3 BHCYIIEHHX KOpPEHEIUIOJIB CKOP30HEpU TOTYIOTh Hamii —
cyporat, 3aMiHHUK KaBH.

BiBcsiHMIT KOpiHB Y MEPIIAN PiK )KUTTS YTBOPIOE PO3ETKY JiHIHHO-
JAHIETHUX JICTKIB, CXOKMX Ha JIMCTKM YaCHUKY 4d IMOYNi mopero, Ta
JIOBTH KOpEHEeITil 3 OlIyBaTo-cipyBaTOIO IIKIPKOIO 1 OIIMM M’ SKYyILIEM.
Ha gpyrmii pik Bereramii (opMyeTrbcs CTe0JIO 3 TOOJWHOKHUMHU
NYPIOYPHUMH  CYUBITTAMU-KOIIMKaMd. LIBITIHHS  BiBCSHOTO  KOpPEHs
BiIOyBaeThCsl 3a3BUYail y UEpBHI, JOCTHTaHHS HACiHHA — Yy JIMIIHI.
Hacinuuu 0BT, MIOPCTKI, MAOTh JICTIOUKH, JOCTHralOTh HE OJHOYACHO, a
HEBUYACHO 3i0paHi 0OCHIIAtOThCS 1 32 BITPSIHOI MOTOIM 34aTHI PO3MiTATHCA
Ha BEJIMKI BIJACTaHI.

Y kopeHerio1ax BiBCSIHOTO KOPEHsI HasIBHI BYTJIEBOAM — KPOXMaJIb
1 yKop, sKi 3a0e3MeuyoTh BUCOKY KaJOpidHICTh mpoaykuii. BaximBoro
Xap4oBOIo i JIETUYHOIO 3HAYEHHs HaJa€ OBOYY BHCOKHI BMICT iHYINiHY,
SIKHI JIETKO 3aCBOIOETHCS 1 3a0e3Meuye JiKyBaJlbHI BJIaCTUBOCTI, 30KpemMa
KOPUCHHUH XBOpHM Ha ITyKpoBHH miaber. KopeHeraomu MmiHyIOTbCS TaKOX
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3a HasBHICTh B HUX OilKa, MiHEpAIBHHX, COJCH, xupy, BiTaminiB (C, PP,
Bi1, By, E, xapoTuH), TIIOKO3HIIB, CMOJH, CIU3Y, €hipHOI omii, (epMeHTiB,
OyOMIBHHUX, TIpKUX 1 OIlONOTiYHO aKTUBHHX pe4yoBuH. Kopenermnoan
CHOXXHMBAIOTh CUPUMH, BAPEHUMH, TYIIKOBAaHUMH, CMaKEHUMHU; X JOJAIOTh
Ilo camnariB, y cynmi. CMak BiIBapeHUX KOPEHEIUTOAiB HiKHUH, MOAiOHU 10
CMaKy YCTpHIlb, TOMY POCIHMHY Y TOIYJIAPHIHN TSI TOPOTHUKIB JiTEpaTypi
YacTO  Ha3MBAalOTh  «OBOYEBOIO  YCTPHULECIO»  YH  KyCTPHYHHM
KOpEHEeIUIoA0M». MoIoaruMy TUCTKAaMHU  BITaMiHI3YIOTh calaTu. Bucymeni
KOPEHeIUIOAW, MiACMaXXeHI 1 pO3MeNieHl, BHUKOPUCTOBYIOTh Y SKOCTI
cyporary KaBH.

Jixyeanoui  eracmusocmi  pocaun. CKOp30Hepa IicHaHCbka 1
BIBCSIHUY KOPiHb KOPHUCHI Y JIETUYHOMY XapdyBaHHI XBOPHX Ha I[yKPOBHMA
JiabeT, OCKUIBKM MICTATh Y CBOEMY CKIaai iHYJiH (Y KOpEHEeIUIoaax
mictutees 10-12% inyminy, abo Onm3pko 60% Cyxoi pedoBHHH), BOHH
JIETKO 3aCBOIOIOTHCS B OPTaHi3Mi JFOAWHU. B)KWBaHHS KOPEHEIUIOMIB ITHX
POCTNH OJIarOTBOPHO BIUIMBAE HA JiSUTbHICTh MEYIHKH 1 )KOBYHOTO MiXypa,
HHUPOK 1 CEYOBOTO MiXypa, MiIIUTYHKOBOI 3aJ1031, 3a0e3Meuye JiKyBaTbHUN
epeKT mpH TPUBAIOMY CIOXKHBaHHI y BHUMaAKax (QYHKIIOHATBHUX
NOPYIIEHb [IUX OPIaHiB.

Y Ky BXKHUBalOTh KOPEHEIUIOAMU, a pPaHO HaBECHI, IIOWHO
BIZIPOCTYTh POCIIHMHHU, SIKi 3UMYBaJI y BIAKPUTOMY IPYHTI, 1 MOJIOJI HiXKHI
mucTKd. [IpucKOpUTH OTpUMaHHS BiTaMiHHOI 3€JieHI MOXHa IIISIXOM
YCTAHOBJICHHSI TUMYACOBUX IUTIBKOBHX YKPHUTTIB HaJ POCIMHAMH DPaHO
HaBecHI ab0 y 3HMMOBI «BiKHa». 3eleHy Macy MOXHa OTpUMAaTH 1 Yy
HECe30HHMH mepion, y3uMKy. s LbOro 3acTOCOBYIOTH BHI'OHKY
KOpPEHEIJIOIB, 3arOTOBJICHUX Ii3HBOI OCEHI — Iepel HACTaHHAM CTiHKUX
MOpO3iB 1 30epeKeHUX 3aMiCKOBAHUMHU Y CXOBHIII/Orpedi, BUCAIUBIIN 1X
y KIMHATi 4 y TiJBaii 3a Temriepatypu He Hmwk4id +15°C. 3a BigcyTHOCTI
CBITJIA OTPUMYIOTH BiAOUIEHI JNHMCTKH: Yy3UMKYy — Yy migBam 0e3
MiJCBIYyBaHHs, a00 HABECHI, HAKPUBIIK POCIMHN HEMPO30POIO ILIIBKOKO.

bionoeciuni ocobnusocmi. Ckop3oHepa icliaHChKa 1 BIBCIHUN KOPiHb
—  MOpO30CTiHKi ~ pOCIMHH, B yMOBaXx YepHIriBCbKoi  00sacTi
Nepe3uMOBYIOTh 0e3 Tpo0ieM HaBiTh Yy CyBOpi OE3CHIXKHI 3UMH.
BupizustoTbcss i BUCOKOIO TOCYXOCTiHKicTIO. JI0 YMOB BHpPOIIYyBaHHS
pOCIMHU He BUOAriMBi, MPOTE BUCOKUN ypoOXail SIKICHUX KOPEHEIUIOAiB
MOJKHa OTPUMAaTH JIMIlIe HAa BUCOKOMY arpodoni. Hacinus 3a Temneparypu
7-10°C mpopocrae uepe3 10-15 ni6. Kopenerioau npuaaTHi 10 30UpaHHS
3a 4-5 MicsLiB.
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PesyabTaTu cenekmiiinoi podoru. Y 2023 poui Ha Jlocmianii
cranmii «Mask» IacTuTyTy OBOuiBHMIITBa 1 OamrannunTBa HAAH 3
METOI0 PO3LIMPEHHS aCOPTHMEHTY OBOYEBOI NPOMYKIii CTBOpEHO i
nepefaHo /0 CUCTEMH JEpKaBHOTO COPTOBUNPOOYBaHHS HOBHH COPT
CKOp30HEpH icmanchkoi Cria.

CopT CTBOpEHO METOJIOM IHIWBIAYaJIbHO-MAcoOBOTO 1000py i3
reTeporeHHoi MicueBoi momyssuii, BimiOpanoi B UepHiriBcbkiil obnacti
Ykpainu, 3a MPOAYKTHBHICTIO 1 TOBAPHICTIO KOPEHEIUIOAIB. Y POXKaliHICTh
KOPEHEIUIOAIB HOBOTO COPTY CKOpP30HEpH icnaHchkoi Cua craHoBHTH 18,1
T/ra, MO TepeBaxae ctaHmapt — copt yrmiekc — Ha 17,2%; ToBapHicTh
HOBOTO  COPTY JOCSITAETHCS  MEHIIOK  KUTBKICTIO  PO3raixyKeHUX
KopeHemtoAiB i cranoBuTh 98,0% (Ha 0,9% Oinpmma 3a cranmapr); Maca
OJIHOTO TOBAapHOT'O KOPEHEeTI0y cTaHOBUTh 126 r pu 110,2 r y cTanmapty
(nepeBaxae Ha 14,3%). Ilepiog Bim MacoBUX CXOHIB A0 30HMpalIbHOL
CTUTJIOCTI Y HOBOTO COpPTy 1 COpPTy CTaHAapTy CTaHOBHUTH 155 mib. YV
KOPEHEeIUIOAaX HOBOTO COPTY BH3HAUYEHHUI BMICTh BHCOKOMOJIEKYIISIPHOTO
inyminy — 8,4%.

Mopdghonozo-ioenmuixayitini oznaxu ma OioMempuyHi NOKAZHUKU
copmy Cuna. |HTEHCHBHICTh 3€J€HOTO 3a0apBIICHHS JHCTKa IOMipHA,
TJISTHCYBAaTICTh  JIMCTKA TOMIpHA, TIOJNOXKEHHsSI JIMCTKIB y IPOCTOpi
HamiBrpsiMe. JINCTOK TOBKHUHOIO 45 CM, IIIMPUHOIO 5 CM; XBIIIACTICThH KPato
JUCTKa ciia0Kka, 3yO4YacTiCTh Kpar JIMCTKAa TIOMipHA, BUTWH IUIACTHHKU
mucTka cunbHU. Kopenerntia nutiaapuanoi ¢popmu, goBruit — 31,6 cM cM,
niameTp kopeneruiony 3,0 cMm, iHzgexkc Gopmu kopeneruiony 10,53 (y
crannapty — 15,84). @opma mieda KOpeHeIIoy Iiacka, opMa KiH4HKa
Tyna. lamyXeHHS KOpPEHIUIOAY BiJICYyTHE, 3a0apBiIeHHS TOBEPXHi
KOpeHeIIoay dopHe (puc. 1).

Copt ckop3onepu icmancbkoi Cuma y 2023 p. nepefanuii 10
JIEP’)KaBHOTO COPTOBHUIPOOYBAHHSA I TPOBEIACHHS HAYKOBO-TEXHIYHOT
EKCIIEPTH3M 3 METOI PEeecTpallii CopTy Ta IpaB Ha HBOro (3asBka Ne
23392001).
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Puc. 1. Kopenenioau copty ckopuoHepu icnmancbkoi Cujia

B ycranoBi y pe3ynbTari JOCTIKEHb CTBOPEHO 1 MEpelaHo JIo
CHCTEMH JEPKaBHOTO COPTOBUIPOOYBAaHHS HOBHUH COPT BiBCSIHOIO KOPEHS
ITpomereii. CopT CTBOPEHO METOJOM IHAMBIIYyaIbHO-POJUHHOTO J000pPY 3
riOpuaHOI MOMyJAIil, OAepKaHOi BiJ BIJBHOTO 3alMJICHHS COPTIB
HenikatecHuil X YcTpu4HuUil, 32 TAKUMH [TOKa3HUKaMH: BHCOKa CTa0lIbHA
YPpO’KaiiHiCTh Ta TOBapHICTh KOPEHEIUIOIB.

VYpoxkaiiHiCTh KOPEHEIUIOAIB HOBOTO COPTY BIBCSHOTO KOPEHS
IIpomereit cranoButh 23,0 T/ra, WO TNepeBaxae CTaHAAPT — COPT
Henikarecauéi — Ha 26,7 %; TOBapHICTh HOBOTO COPTY JOCSATAETHCS
MEHIIIOI0 KUTBKICTIO PO3Tally>KEHUX KOPEHEIUIONIB i cTaHoBHTh 97,8% (Ha
2% Oimplna 3a CTaHAApPT); Maca OJHOTO TOBAapHOTO KOPEHEIIONy
cranoButh 161,5 r npu 129,7 r y crangapty (mepeBaxae Ha 24,6%).
[epiox Bim MacoBUX CXOJIB JO 30MPaAbHOI CTUTJIOCTI y HOBOTO COPTY i
COPTY CTaHJApPTy CTaHOBHTH 155 nib. Y KopeHeriogax HOBOTO COPTY
BU3HAUYEHHUH BMICTh BUCOKOMOJIEKYJISIPHOTO iHYJiHY — 6,8%.
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Mopdghonozo-ioenmupixayiiini osnaxu ma 6iomempuyHi NOKAZHUKU
copmy Ilpomemeiri. dopma pO3ETKH POCIMHMA PO3JIOTa, Y PO3ETI
tdhopmyetbes 40 JUCTKIB, TOBKWHA JUCTKOBOI TUTACTUHKYU 55 CM, IMIUpUHA
JMCTKOBOI IIAaCTUHKH 1,5 cM, 3a0apBieHHS JHCTKOBOI TUIACTHHKU Cipo-
senmene. Kopeneronin mosruit — 28,2 cm, miamerp kopereriony 4,4 cm,
iHgeke ¢Gopmu KopeHeroay 6,46 (y cranmapry — 8,48). TamyxenHs
KOpPEHEeIJIOAY BiACyTHE, 3a0apBIIeHHs MSKOTI KOpEHEIJIoAy KpeMoBe (puc.

2).

Copt BiBCsiHOTO KOpeHs Ilpomerelt mepemanmii 70 AepKaBHOTO
COPTOBUNPOOYBaHHs Uil MPOBEACHHS HAYKOBO-TEXHIYHOI EKCIEePTU3U 3
METOIO peecTpallii copTy Ta mpaB Ha Hboro (3asBka Ne 23391001).

7 i { ¥

Puc. 1. Kopenensoau copry BiBcsiHoro kopens Ilpomereii
CrBopeni Ha J[ocmigniii cranmii “Mask” 106 HAAH coprtu

cKkop3oHepr  icmaHchkoi Cmiia Ta  BicsHOro  kopeHs Ilpomereit
PEKOMEHIYIOThCS i1l OCBOEHHS arpo)OpMyBaHHIMHE YCiX ()OPM BJIIACHOCTI
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1 rocroJapioBaHHS Ta y MPHBAaTHOMY CEKTOpi B YCiX 30HaxX YKpaiHH y
BIIKPUTOMY TPYHTI.

BucnoBku. OTxe, cKOp30Hepa iclaHCbKa 1 BIBCSHHMH KOpPiHb
HaJle)KaTh J0 LIHHUX JENiKaTeCHUX KOPEHEIUTIAHUX POCIHH, 0 MICTSTh Y
CBOEMY CKJIaJi iHyJiH. 3HA4YHE 3pOCTAaHHS 3aXBOPIOBAHOCTI HAceleHHS Ha
IyKpOBUH niabeT Apyroro THIy y CBiTi, 1 B YKpaiHi 30KpeMa, CIpHs€E
3pOCTaHHIO TOMUTY HA TNPOAYKLiI0 — KOPEHEIIOAW. 3BaKaroud Ha
BIICYyTHIH COPTUMEHT OOOX BHIIB pOCIMH B YKpaiHi, aKTUBI3amid
CeNIeKIIfHOT poOOTH IIOAO CTBOPEHHS KOHKYPEHTOCHPOMOXKHHX,
BHUCOKONPOJIYKTUBHUX COPTIB CKOP30HEPH iCIIAHCHKOT 1 BIBCSHOTO KOPEHS B
VYkpaiHi € akTyaJbHUM HampsMoM JnociijpkeHb. Ha JlocmimHid craHmii
«Masx» IacturyTy oBouiBHUITBa i OamTananiuTBa HAAH cTBOpeHi HOBI
COpPTH: CKOp30oHepH icmanchkoi Cuila Ta BIBCIHOTO KOpeHs [Ipomerei.
IaTpomykuiiiHo-cenekniliHa poboTa 3  iHYJTIHOBMICHUMH OBOYEBHUMH
BUaMU POCJIMH B YCTaHOBI IIPOAOBXKYETHCSL.

UDC 633.12:631. 523:575 (479.242)
NEW IN THE CULTIVATED EMMER WHEAT (T. dicoccum
(Schrank) Schuebl.) GENOPOOL OF AZERBAIJAN

Rustamov Kh.N.% 2, Abbasov M.A.%, Akparov Z.1.!
YInstitute of Genetic Resources of Ministry of Science and Education
Baku, Azerbaijan
Research Institute of Crop Husbandry
Baku, Azerbaijan
e-mail: khanbala.rustamov@mail.ru

Cultivated emmer wheat — Triticum dicoccum (Schrank) Schuebl.
is one of the rare and relict species of the genus Triticum L. Synonymous
names are known in the literature: cultivated double grain wheat, emmer,
perinj (in Azerbaijani - perinc, in Turkish - gernik, kavuzlu bugday) etc.

Emmer wheat is a cultivated representative with hulled grains
among A"A'BB-genomic tetraploid species of the Dicoccoides section of
the subgenus Triticum [4]. T. dicoccum (Schrank) Schuebl., 1818 in various
classifications it was designated as T. amyleum Ser., 1818; T. zea Wagini,
1819; Spelta amylea Ser., 1841-1842; T. vulgare var. gr. dicoccum Alef.,
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1866; T.sativum dicoccum Hack., 1887; T.turgidum subsp. dicoccum
(Schrank) Thell.,1918, J.Mak Key, 1966; T.turgidum gr. dicoccon
Bowden, 1959; T. turgidum subsp. dicoccum (Schrank) A. et D.Love, 1961;
T. turgidum convar. dicoccon (Schrank) Morris et Sears, 1967 [4].

The domestication of wild emmer wheat was one of the key events
during the development of agriculture in South-West Asia and was a
prerequisite for the evolution of durum and bread wheats. Wild emmer
wheat consists of two populations — southern and northern, each of which is
subdivided into smaller ones. Emmer wheat was probably domesticated in
the Diyarbakir region of southeastern Turkey, followed by subsequent
hybridization and introgression from wild to domesticated emmer wheat in
the southern Levant [16].

Back in the 4th-2nd millennia BC, emmer wheat was known in the
South Caucasus because of archaeological excavations and paleontological
research of different layers belonging to the 4th-2nd centuries BC. In the
regions of Azerbaijan (Binagadi, Mingachevir, Gokgol, Askeran and
Khojaly), a large amount of cereal plants remains (straw, grain and flour)
were discovered. There were also found stone coulters for processing grain,
threshing boards and stone millstones for grinding grain. Charred seeds of
various types of wheat, barley and emmer, dating back to the middle of the
3rd millennium BC, were found in excavations on the Kultepe hill
(Nakhchivan). They prove that on the territory of Nakhchivan, in those
days were cultivated durum, bread wheat, club (T. compactum Host.) and
emmer wheats, various types of barley and other crops. Here were also
found boat-shaped stone grain graters and flint inserts for wooden sickles.
Cultivated emmer wheat has been cultivated in Azerbaijan since time
immemorial. The population of mountainous regions cultivated emmer in
spring sowing as the most unpretentious crop, using it mainly for groats
(yarma). Emmer wheat in pure crops was cultivated in winter and spring
sowing in Shusha, Kabala, Ismayilli, Oguz, Lerik, Lachin and Shahbuz
regions of the Republic of Azerbaijan. In industrial crops, a mixture of two
cultivar’s of this species was found: white-eared (var. haussknechtianum A.
Schulz which corresponds to var. farrum f. iranica Stolet. and var. farrum
f. caucasica Stolet.) and red-eared (var. aeruginosum Flaksbh. which
corresponds to var. rufum f. aestivalis Stolet. and var. rufum f. autumnalis
Stolet.). Sometimes in emmer crops there were admixtures of cultivated
einkorn and other wheats. New forms of emmer wheat discovered in the
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Zangilan and Shusha regions have significantly enriched its gene pool in
the republic [9, 10].

The territory of the South Caucasus and partly Dagestan is a
large center of botanical forms diversity origin and an active center
of wheat formation. Spontaneous interspecific and intraspecific
hybridization, activating the formative process, creates a favorable
background for artificial and natural selection. A complex,
genetically  heterogeneous hybrid  population creates the
preconditions for the emergence of new forms, sometimes beyond
the boundaries of a botanical variety, subspecies and even species

[3].

Among dozens of species, the third most important after bread and
durum wheat is emmer. In optimal years, emmer has a glassy grain with
high protein content. Emmer wheat grain contains vitamins and
biologically active substances. Emmer wheat porridge is of a wonderful
taste and unique aroma. In addition, this crop is unpretentious to growing
conditions, and certain genotypes are distinguished by exceptional
precocity [11, 12].

Emmer wheat is widely used as a starting material for interspecific
and intergeneric hybridization of wheat to create cultivar’s that is early
ripening, low growing, drought-resistant, resistant to fungal diseases and
with high grain quality. Emmer wheat is easier to cross with turgidum and
durum wheats and produces good productive hybrids. In emmer crops,
there were found natural hybrids with other wheat species which have a
brittle but well-threshed ear. In addition, turgidum forms of emmer have
been found [9-10].

In recent years, interest in emmer has increased due to the dietary
value of its grain which is used to make high-quality groats products. The
main disadvantages of the crop are relatively low yield, brittle ears and
difficult to thresh. Obtaining naked emmer cultivars is an urgent task of our
time [15].

Merezhko A.F. (2001) identified the following directions in emmer
breeding: a) creation of naked or partially naked varieties by hybridization
with easily threshed tetraploid wheat species — 7. durum Desf., 7. persicum
Vav. etc.; 6) creation of emmer cultivars that combine the high adaptability
of emmer with the nacked grain and excellent pasta qualities of durum
wheat [8].
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Considering all this, we studied the agrobiological characteristics
and properties of new emmer accessions and wheat-emmer hybrids (WEH)
to create source material, genetic sources and adaptive cultivars for various
soil and climatic conditions of Azerbaijan.

Materials and methods. We studied wheat-emmer hybrids (WEH)
along with other intra- and interspecific tetra- and hexaploid spontaneous
hybrids in 2012-2013. In addition, WEH were also found in the hybrid and
selection nurseries of the Absheron and Terter [12]. In subsequent years,
under the conditions of Absheron, new WEH and emmer’s differing in
many agrobiological trait indicators were isolated from distant hybrids
because of splitting and “secondary flowering,”. In different study years,
epiphytoties of powdery mildew, yellow and leaf rusts were observed due
to low air temperature and heavy precipitation in the spring-summer period.
It was an optimal condition for an objective assessment of the genotypes
resistance to pathogens. Using the VIR guides to wheat identifying [4-5],
the collected material was analyzed, it belonging to species, subspecies and
botanical varieties were identified. Phenological observations and
assessments were carried out using well-known methods [6-7]. The growth
habit was determined in spring, at end of the tillering phase, according to
the shape of the bush, according to a 9-point scale [13].

Results and discussion. To enrich the wheat gene pool, intra- and
interspecific hybrids of tetraploid species are of certain interest. We
selected samples from hybrid populations that are phenotypically closer to
durum wheat. In addition, there were selected the samples of emmer’s
belonging to varieties of both European subspecies (subsp. dicoccum
var. pseudorufum, var. bispiculatum), and Asian subspecies
(subsp. asiaticum Vav. convar. transcaucasicum Flaksb.
var. haussknechtianum, var. aeruginosum, var. flaksbergeri, var. gunbadi).
Also, forms of the European and Asian subspecies with white grains
(var. nova) have been found. The genotypes were selected for productivity
and grain quality, resistance to abiotic and biotic environmental factors [12,
14].

According to morpho-ecological characteristics and distribution
area, T.dicoccum is divided in modern taxonomy into 4 subspecies:
1) subspecies  abyssinicum Vav.; 2) subsp. asiaticum Vav.; 3)
subsp. dicoccum; 4) subsp. maroccanum Flaksb. Each subspecies, in turn,
is divided into groups of varieties - convarietas or ecological-geographical
groups — proles [4-5].
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In Azerbaijan, there are found following varieties: subsp. dicoccum
convar. dicoccum -  var. dicoccum, var. rufum, var. pseudorufum,
var. semicanum, var. macratherum, var. atratum, var. hybridum,
var. pseudoerythrurum; subsp. asiaticum convar. transcaucasicum Flaksb.
- var. uniluteotinctum, var. uniaeruginosum, var. aeruginosum,
var. haussknechtianum [4, 9, 10, 14].

For the period 2013-2023 years, in the Absheron Scientific and
Experimental Base of the Institute of Genetic Resources and in the Terter
Regional Experiment Station of Research Institute of Crop Husbandry as a
result of many years of repeated selection from spontaneous hybrids were
isolated dwarf and semi-dwarf hybrids of durum and bread wheat,
T. polonicum L and new interspecific hybrids. Along with this, semi-dwarf
genotypes of emmer and WEH have been identified. Among them were
genotypes with difficult (hulled) and easy (naked) threshing; with early,
middle and late heading; with common, loose, flat and dense ears as well as
with false branching, inflated and turgidity forms.

Some hybrids are closer to spelt in habit and ear shape, grain shape
and color, and closer to durum wheat in easy threshing, vitreousness, grain
shape and color. In such populations, selection was carried out based on the
shape (oval - elongated) and color (white and red) of grains. In subsequent
years, a varieties were identified and other agrobiological characteristics of
the isolated hybrids were studied, and repeated individual selection was
carried out. Some of these hybrids turned out to be semi-sterile, but during
repeated selection, genotypes stable in morphobiological characteristics
were isolated (Table).
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Table

Agrobiological indicators of new emmer accessions (T. dicoccum (Schrank) Schuebl.), Absheron, 2023
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5 | T.dicoccum var.aeruginosum (flat ear) 9 | 270V | 1400 281 | 424 | 1,80 42,0
7 | T.dicoccum var.haussknech-tianum (long ear) 7 | 271V | 130,0 | 30,5 | 250 | 0,72 28,8
8 | T.dicoccum var.atratum (long ear) 5 | 241V | 1250 | 28,1 | 39,0 | 154 39,5
11 | T.dicoccum var.aeruginosum (flat ear) 7 | 26V | 1050 251 | 53,0 | 1,80 34,0
16 | T.dicoccum var.atratum 5 | 270V | 1600 | 26,0 | 41,8 | 2,10 50,2
17 | T.dicoccum var.aeruginosum (flat ear) 7 | 231V | 1350 | 13,3 | 50,6 | 2,50 49,4
23 | T.dicoccum var.dicoccum 9 01V | 150,0 | 32,7 | 416 | 134 32,2
24 | T.dicoccum var.liguliforme 7 | 300V | 1600 | 304 | 320 | 1,14 35,6
53 | T.dicoccum var.atratum 5 | 270V | 1350 | 235 | 51,0 | 2,04 40,0
54 | T.dicoccum var.dicoccum 5 |30V | 1500 | 289 | 384 | 1,28 33,3
55 | T.dicoccum var.haussknechtianum (dense ear) 8 | 30.IV | 1350 | 238 | 404 | 154 38,1
60 | T.dicoccum var.flagsbergeri 7 05V | 1750 | 241 | 532 | 2,08 39,1
61 | T.dicoccum var.flagsbergeri (flat ear) 7 02.vV | 150,0 | 258 | 548 | 2,12 38,7
62 | T.dicoccum var.atratum 7 03.V | 165,0 | 22,0 | 53,6 | 2,04 38,1
67 | T.dicoccum var.pseudorufum (turgidum forme) 7 | 290V | 950 214 | 380 | 162 42,6
70 | T.dicoccum var.pseudorufum (turgidum forme) 5 | 220V | 1550 | 28,3 | 51,0 | 1,96 38,4




Most of the lowland regions of Azerbaijan are characterized by hot,
dry summers. It should be noted that in recent years, during the ripening
period, the temperature has increased abnormally, grain filling-attraction is
disrupted, yields drop sharply and grain quality indicators deteriorate.
Therefore, genotypes with an optimal heading period have advantages.
Against this background, forms distinguished by grain quality are
especially valuable. In genotypes with an optimal heading period, the yield
and visual assessment of grain quality were higher than in late-ripening
ones.

Representatives of all ecological and geographical groups of
cultivated emmer were studied covering almost half of the entire world
collection of the VIR (220 samples). The variability amplitude of
T.dicoccum in plant height is in the range of 85,0-155.0 cm. The groups of
medium-sized accessions (85.0-110.0 ¢cm) included mainly the accessions
from Yemen, India and Ethiopia, and in the tall group (140.0-155.0 cm) are
ones from Germany and Yugoslavia. Under irrigated conditions of
Dagestan, low-growing forms were not observed [1].

It should be noted that in 2017-2023, new dwarf and semi-dwarf
(45-70 cm) emmer genotypes with difficult threshing and naked ones were
studied in the Tartar RES. In low- and medium-growing accessions,
resistance to lodging and powdery mildew, even in thickened crops, was
generally high. Under these conditions, the genotypes were affected by
yellow and brown rust. More than half of the accessions have a creeping
bush shape which is connected with a winter growth habit (true winter
forms are identified). It should be noted that in the world collection of VIR,
the winter accessions were found only among European emmers. In
addition, new samples differ sharply in terms of heading time, ear density
and other elements of the crop structure.

New samples of emmer and WEH, resistant to powdery mildew,
differ sharply in terms of growth habit (true winter forms are identified),
heading time, plant height (47,0-165,0 cm), ear density, etc. New samples
do not differ from emmer in ear shape, and include forms that combine the
characteristics of durum wheat (naked grain, vitreousness, shape, grain
color) and emmer (shape, grain color). New samples with red and white
grains, elongated and oval grain were selected. In addition, constant low-
growing forms with false (like T.vavilovii Jakubz.) and real (like
T. turgidum L.) branching have been identified.

Some WEH do not differ in phenotype from emmer but are easy to
thresh; naked ones are easy to thresh, regardless of the brand of thresher.
Constant forms of cultivated emmer have been identified: with low and



medium height (50.0-95.0 cm), with early and late heading (April 21-May
12), hulled and naked - with easy threshing and inflated - turgidum forms.
Some winter low-growing genotypes turned out to be very late ripening.
The vast majority of the genotypes with low and medium height are
susceptible to yellow and brown rust. As compared to them, tall specimens
have high rust resistance.

Thus, as a result of many years of individual selection, semi-dwarf
and medium-grown emmer genotypes were created.

The samples distinguished by individual morphobiological
characteristics were transferred to the National Gene Bank after seed
propagation. Promising forms distinguished by a complex of agrobiological
characteristics are included in the breeding program to create the source
material and adaptive emmer cultivars for the irrigated conditions of
Azerbaijan.

Analysis of spontaneous hybrids shows that the speciation process
does not weaken, but, on the contrary, intensifies in experimental fields, in
breeding nurseries, especially in gene pool crops in comparison to
production crops.

Selected constant and promising hybrids are studied in breeding
and control nurseries at the Terter Regional Experiment Station of Research
Institute of Crop Husbandry to create low- and medium-growing, high-
yielding and adaptive emmer cultivars with difficult (hulled) and easy
threshing (naked grain).
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ANATOMICAL CHARACTERISTICS OF ZYGOPHYLLUM
FABAGO L. PLANT ADAPTED TO ENVIRONMENTAL FACTORS
AND MEDICINAL VALUE
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Abstract. In the article, the anatomical structure of the
Zygophyllum fabago plant is given along with its useful properties.
Common halmel belongs to the Mediterranean-Iranian-Turanian group of
the Mediterranean class of the xerophilic geographic type. It is a
haloxerophyte, found in desert and weed vegetation types. Forms groups in
semi-desert, dry saline soils, roadsides, sandy areas, empty lands, near
houses and other buildings. Zygophyllum fabago plant is rich in alkaloids,
flavonoids, saponins, coumarins, fatty and essential oils, vitamins C and K,
triterpenoids, phenolic acids. Since the buds are not poisonous, pickles are
made from them. Common decoction plant has an anthelmintic, antiseptic,
laxative, laxative, vasodilator, anti-inflammatory and anti-poisoning effect

[2].
Key words: anatomy, xylem, Zygophyllum fabago L., kserifit,
phloem.

Introduction

Zygophyllum fabago L. A very common plant Central Asia.
Parnofolia grows in wastelands and along roads. Found throughout the
territory of Bukhara, Samarkand, Kashkadarya region. This is a perennial
herbaceous plant. Height 30-60 cm, bluish-green, with spreading branches.
Leaves opposite, pari-pinnate, with small processes at the apex, with 2
oblong-ovate, fleshy, unequal leaves. The flowers are whitish, with orange
petals at the bottom. There are 5 sepals, 10 stamens, orange in color, longer
than the petals. Pestle with one column. Fruit capsule pentagonal
cylindrical, multi-seeded. The seeds are flattened, yellowish-gray. Flower
buds are pickled and used as a seasoning meat dishes. The plant is used in
folk medicine [3].
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Fig. 1. Zygophyllum fabago L.

Leaves are petiolate, with one pair of thick, wide, green, obovate
leaflets. The stipules are herbaceous, green, ovoid or elliptical, fused at the
lower and middle leaves. Flowers on stalks. Sepals are ovate or elliptical,
obtuse, whitish-membranous along the edge. The petals are almost equal to
the sepals, obovate, whitish, orange at the bottom.

The stamens are longer than the petals. There are 300-350 flowers
on one plant, each of which lasts two days and contains 0.21 mg of sugar in
the nectar (0.12 mg of monose, 0.065 mg of sucrose, 0.025 mg of maltose).
The fruit is a downward-pointing capsule. Flowering in April-June. Flower
buds are pickled in vinegar and used as capers. The species grows in
Romania, Ukraine, the Caucasus, Western and Central Asia. On the
territory of. Russia, the plant is found in the European part and in the
North Caucasus. in modern folk medicine, the plant is used to prepare
laxatives and anthelmintics. Externally used in the treatment of carbuncles,
eczema, as a wound healing agent.

Found in parfolia grasssaponins (up to 12.2%), triterpenoids,
alkaloids, catechins, flavonoids. Chinese researchers have identified sulfate
triterpenoids - zygophylloside and glycopyranoside, 27-nor-triterpenoid
glycosides. Also ursane type saponins with antiurease activity have been
identified activity. The essential oil contains 1-hydroxynesol, quinesol,
atractylenolactam, fB-eudesmol, 5alpha-hydroperoxy-Beudesmol, 12-
hydroxy-valence-1(10)-en-2-one, pubinernoid, (6S, 7E) -6-hydroxy-4,7-
megachtigmadiene-3,9-dione, 3-hydroxy-5alpha, 6alphaepoxy-B-ionone,
(3S, 5R, 6S, 7E) -3, 5, 6-trihydroxy-7-megastigmen, he, (6R, 7E, 9R)-9-
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hydroxy-4,7-megastigmadien-3-one,  (S)-3-hydroxy-pionone, blumenol,
(2)-lanceol acetate (11.9%), geranyl valerate (8.1%), (6E, 10Z) -pseudo
phytol (7.4%). The leaves contain carbohydrates, starch, gum, essential oil,
saponins, alkaloids, vitamins C and K, phenolcarbonsacids, coumarins,
flavonoids, fatty oil. Fatty oilconsists of monosaturated fatty acids 78.0%
and polyunsaturated fatty acids 13.1%, the main component is oleic acid.

The roots of the plant contain carbohydrates, triterpenes saponins,
alkaloids, tannins, alkaloids in rhizomes. Prenyl flavone glycosides were
also identified -  6-C-prenyl-7-O-[B-D-4"-O-aceti-glucopyranosyl-
(1—2")-B-D-glucopyranosyl.apigenin, named as  zygocaperoside,
isorhamnetin-3-O glucoside. It has been determined that parfolia
accumulates cadmium salts, what can be used to indicate environmental
pollution this metal. In modern folk medicine, hot infusions of herbs taken
as a laxative, anthelmintic. crushed into parfolia root powder is mixed with
melted butter or lamb fat and used externally for treatment carbuncles,
eczema, as a wound healing agent. Parfolia leaves are used similarly to its
roots. Fresh parfolia leaves are applied to abscesses. Fresh

The leaves are recommended to be used as a blister plaster. In
modern scientific medicine, parifolium is not used and is in the research
phase. Triterpene saponins from parfolia have pronounced antidiabetic
activity. It has been determined that extracts of the herb parfolia have.
Honey plant. During the flowering period, the daily weight gain of the
control hive is 300, sometimes 500-700 grams. Well-prepared strong
families can collect up to 6 kg of marketable honey per season. Bees
intensively visit parifolia flowers in the morning from 8 to 12 and in the
evening from 15 to 19. The honey is brownish-yellow and has a pleasant
taste

Anatomical features of Zygophyllum fabago L plant

As a result of anatomical studies, the signs of internal structure in
the cross-section of the stem of the Zygophyllum fabago plant are reflected
here. A good development of the main parenchyma tissue is evident in the
cross-section of the plant stem. There are many xylem tubes in the stem
tubercle as well.
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Fig. 2. The stem of the plant. 1-epidermis, 2- bark parenchyma in
plant, 3- transmission system, 4- excretory site

Anatomical structure of the root

In the root of faba plant, the central cylinder is well developed. As
can be seen from the anatomical structure, the number of xylem rays in the
central cylinder is high.. The tubes in the xylem rays are relatively large in
the middle part.

Fig. 3. Transverse section of the central cylindrical part of the root of
Zygophyllum fabago plant
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AHoTtanis. OnrcaHo TOXOMXEHHs, apeajl MOLIMPEHHS, XiMiYHUi
CKJIaJ] Ta HANPSMH BUKOPUCTAHHS KaTalbIIK Yy HAPOJHOMY TOCIOJApPCTBI.
HaBeneHo xapakTepucTHKy BHUAIB, JiereHAu Ta Midu, mopdosorito Ta
0i010TIYHI 0COOIMBOCTI POCIIUH, €IEMEHTH TEXHOJIOT1] BUPOIIYyBaHHSI.
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Beryn. Karanema, a6o Catalpa, BimHOCHTBCS 0 KiTBKOX BHIIB
JlepeB, ajle OCHOBHI aBa BuaM, Bizomi sk Catalpa bignonioides (miBmenna
karambrma) Ta Catalpa speciosa (miBHiuHA KaTanmbllia), 3a3BHYaif
acouitoroThes 3 [liBHIYHOIO AMepuKor0. BoHA BiTHOCHTBHCS 10 PENIKTOBHX
nepes. [lepmri 3ragky po KaTambIly 3yCTPIidarOThCS Y TIaTaX HaliaBHINTNX
PO3KOTIOK, BIK SKHX ONM3BKO 5 MiH. pokiB. KaTtampna mpukpamiana Hamry
TUTaHETY Ie B TpETHHHOMY Tepioni [5].

KimrouoBa wMera JOCHiPKEHHsS IIOB'A3aHa 3 BHUBYEHHSIM Ta
y3araJbHEHHSAM JDKEpesd, ICTOPUYHHMX BIiIOMOCTEH TPO MOXOJKEHHS,
TIOLIMPEHHS KaTaJblld, il 3HAaYe€HHS B PI3HUX TalIy3sX Ta KHUTTi, IpuioMax
BUPOIILyBaHHSI.

MeTomoM OOCTIMKEHHS TIPH PO3KPHUTTI i€l MpOOIEeMH € OTJISII
JOKepeN, TOPIBHSUIBHUW aHalli3 TEeXHOJIOTii BUPOIIYBAaHHS Y PI3HHX
KIIMaTHYHUX yMOBaxX. MeToJ, 110 BHKOPHUCTOBYETBHCS, MAa€ BHPaKECHHUH
3B'SI30K 3 IOCIiPKYBaHOIO HAMU TEMOIO.

PesyabraTtn. «OcCHMarOThCs KaTadblld — CIIOTh JOJOJNY CHIT
JonaTHi, BiJl 3aXOmeHHs — y cepui 3annu — OX, 4epBeHb... Takuid
okopuctuii!» [8].

[Ipo karaneiy icHye Oararto jereHa i Mi(iB, OCIIBYEThCS y TPO3i Ta
Bipmiax [1, 3, 4].

Karanbna, Takox Bizioma sik jaepeBo "cepiit” abo "3ipkoBe nepeBo”,
Mae CBOi BIIACHI JIETEHIW Ta IliKaBi icTOpii, MepeBaxHO MOB'sA3aHi 3 ii
30BHILIHIM BHTJISIOM Ta OCOOJIMBUMH XapaKTEPUCTHKAMH.

OpHa 3 JIETeH]T CBIIUUTH, 1110 KaTajiblia OyJjia 3 rpelbKUMU OoraMu
3eBcom i ['epoto. 3a midonorieto, 3eBc modbaums ['epa, sikuit OyB 3aKOXaHMHA
y Horo 104Ky, aje 3eBc He CXBaJloBaB Lied 3B's130K. ['epa Oyno BUrHaHO i
MEPETBOPEHO Ha KaTajblly, 1100 BiH MIr MPOJOBXKYBAaTH JHOOMTH HOTO
mouky 3npaneky. Il BIumMBOM Iii€i icTOpii, Karajblia cTaja CHMBOJIOM
BIPHOCTI Ta KOXaHHsI, HE3Ba)KAI041 Ha PO3IYKY.

Sxock y nporpami "Lo? [le? Komu?" 3HaBusM Oyjo mocraBiieHe
NUTaHHS TIpo Ii mpekpacHi nepesa: "llepex BamMu katambna — JepeBO
polMHU OIrOHIEBUX. 3a CTapOBUHHOIO iHIIMCHKOIO JIETEHOI0, KaTallblla
3'sBUjIacsd Ha Micli OMTBH, CUMBOJI3yIOUM YYacHHKIB Li€i OMTBU. XTO 3
KHM BOIOBaB?"
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3a cTapoJaBHBOIO KWUTAWCHKOIO JIETEHIOI0 — TIOSBA KaTajbld
MOB'sSI3aHA 3 BOPOKHEYCIO CJIOHIB Ta MaBI MK co0or0. SIKmo B 60poThOi
nepemMarajiy CJIOHH, TO PO3BILIyBald Ha JepeBax XBOCTHM MaBIl (TOCTpi
CTPYYKM IUIONIB), SKIIO IepeMarajd MaBIlM, TO NpUKpallagd aepeBa
CIIOHOBVIMH ByXaMH (BeJTUKE IIAPOKE JHCTS).

JilicHOo, mmMpoKe ceprenofiOHe JTUCTS CXOKe Ha ByXa CJIOHIB, a
TUIOIN-CTPYYKH — HA XBOCTH MaBIl.

3a JereHmor0 crapodaBHBOI IHmii - Oe3cTpamrHi cepisl BOiHIB
ACOIIIFOBAIINCS 3 JIUCTSIM, a TOCTPI MeYi 3 IJI0JaMH-CTPYIKaMH.

Inmianni IliBHIYHOT AMEpPHKH Ha3WBAIW KaTalbly «KPUJIATOIO
roJI0BOIOY». B iHAIaHCHKHMX Tiepeka3axX FOBOPHUTHCS, 110 OAHIUTH XOBAJIA B
II0JaX KaTalblM HarpaboBaHe, CTPYYKH CIY)XKWIA  HPUPOJHAM
CXOBaHKaMHU CKapOiB.

s iHOiaHCBKUX TUIEMEH KaTayiblia Oyja CBSIICHHUM JEPEBOM.
3amamrHi Oimi KBITH HECHH 3BICTKY NP0 HApOKEHHS JiBYATOK, a JIOBTI
TUIOAYW CTPYYKH, 3i0paHi B ITyYKH, CHMBOJI3yBalld TOJOBH XJIOMYHKIB i3
Kickamu. XJIOMMYUKH, CTaBaJM BOIHAMH, CEPLECMOMIOHE JIUCTS KaTajbIIH
CITY)KHJIO HaraJyBaHHIM PO XOpoOpi cepiist 3arudiaux BoiHiB [5].

VY kaTanmenu 0araTo Ha3B: JAEPEBO MIHYPKiB, CUTApETHE, iH/IIaHChKE
0000Be, MaKapoOHHE JICPEBO, IEPEBO CIOHIUMX BYX [9].

Brepme y 18 cromitTri Karajbma Oyna JOKIQgHO ONKCaHa
itanmiicekuM Ootanikom Ckomomni, a i1 cucremarusaunito nposiB Kapin
Jlinne#i. HaykoBo omucano 11 BuziB kaTanmbnu. Y KyJbTypi Haifuacrimie
BUPOIIYIOTh 5 PI3HOBWJIIB POCIHMHHU: 4yJZOBa KaTalbla;, OIrHOHi€moaiOHa
KaTajblia; KaTtanblia OyHre; Karaibia Papresi; sitenoniOHa KaTanbIa.

KaTanprmy 3 ycHmixoM BHKOPUCTOBYIOTH Y PI3HHX Taily3sx
HApOJTHOTO TOCIOAapCTBA: JACKOPAaTUBHOMY CaJiBHUITBI, JaHIIIA(THOMY
JU3aifHi, JICOMapKOBOMY Ta CUIBCBKOMY TOCHOJAapCTBi, Memiopaii,
OUKITPHULTBI, HApogHIH Ta OQIimiHHIA MeIuIMHI, KOCMETOJOTI],
JIEpeBOOOPOOHIH IPOMHCIIOBOCTI, CyaHOOYAyBaHHI. [lepeBrHa ["aiTsHChKOT
kataibnu (Catalpa longissima) Bimoma 3a Ha3BOK «aHTHIBCHKOTO y0ay.
Benuky wiHHICTH ceped MY3HKaHTIB MalThb TiTapu, BHUTOTOBJIEHI 3
JEPEeBUHU KaTaJIbITH.

XiMIYHHH CKJIaJ KaTaJlblId MaJIOBUBUYCHHUH, ajic HAYKOBO JIOBEJICHO,
10 KOpa KaTaiblli MICTUTh CMOJIH, 1yOWIIbHI PeUOBHHU (TaHiHU). Y JHUCTI
3HAWIEHO MOHOTEpIIeHOBI riiko3uau. Hacinag karanemu Mictuth 10 30%
OaraToi erneocTeapuHOBOI KUCIOTH oii [2].
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Karanena MicTUTh pi3Hi (JIaBOHOINM: KBEPUETHUH, KBEPLETUH-3-
O-rmroko3ua Ta pyTuH. Lli CIIOTyKH € aHTHOKCHIAHTAMHU i MOXYTb MaTH
CHPUSTIUBHIA BIUIMB HA 37I0POB'S IIOAWHU.

VY kopi, mIoxax i JMCTI KaTtajiblld MOXKYTh OYTH pi3HI ajKasoinu,
BKITFOYAIOYH KaTaJbIIiH 1 KaTadblo3u. Jleski aakanoian MaroTs 61010Ti9Hy
AKTUBHICTb 1 MOKYTh BUKOPHCTOBYBATHUCS B MEAMYHUX LIJISIX.

Kopa karampnm MicTUTh TaHiHM, fAKi € MOMi(EHOIBHUMH
CIIONTyKaM¥ i MOXKYTh MaTH aHTUCENTHYHI BIIaCTHBOCTI.

VY KBiTax KatajblM MICTAThCS Aesiki edipHi omii, SKi MOXYTh
Ha/IaBaTH iM CBOEPITHOTO apoMaTy.

HepeBrHa Karajbld MICTHUTh JIICHIH Ta IENIONO3y, IO
BUKOPHUCTOBYIOTHCS B PI3HHX TaNy3fX, ii JepeBUHA BUKOPUCTOBYETHCS IS
OyaiBHHIITBA a00 BUPOOHMILITBA TATIEDY.

3aco0u 3 KaTaJblld BUKOPUCTOBYIOTH Yy HApPOJHIA MEIMIMHI s
JKyBaHHS pi3HUX  XipyprigyHHX XBOpOO: K AHTHCETITUK,
Oone3acnokiinuBuil mpenapar. Kopa BHKOPHUCTOBYETHCS I JIKyBaHHS
HIKT, mae npoTUriaMcToBy Aif0. Po3umHaMu NpOMHUBAIOTH paHH, IO
CTHMYJTIOIOTh 3arO€HHSI BUPA30K, PicTys, 3SMEHIICHHS PAKOBHUX ITyXJIHH.

Hacrtoi 3 nmctsa 3acTOCOBYIOTH MIpH JiKyBaHHI KapOYHKYIIB,
MyXJIMH, a0cCIeciB, CTPYMH, JIIKYBaHHS OYHHX XBOpPOO, MpU OpOHXITI Ta
emdizemi JereHb. JIMCTd Ta TIOAM KaTajdblld BHKOPHUCTOBYIOTH JUIS
JKyBaHHS LIKIPHUX 3aXBOpIOBaHb. CHpusie MONEPEIKEHHIO aBiTaMiHO3Y Y
TBapyH Ta LIBHIKOTO 37J0POBOI'O NMPHPOCTY NPH BUKOPHUCTAHHI SK KOPMH
JUISL XyZI00H.

Biosnoriuai 0coOMMBOCTI POONSTH KaTajbIly MOIYJISIPHUM JIEPEBOM
JUI JaHqa@THOTO IW3aiHy Ta JIICOBOTO T'OCIIONAPCTBA, a TAKOXK y CBITI
POCIMH 3aBJSKU: HIBUAKOMY 3POCTaHHIO, TOJICPAHTHOCTI JIO Pi3HUX THUIIIB
IPYHTIB; HE3BHYAWHOI ()OPMHU KBITIB, JIUCTA, IUIO/IB; MI3HHOMY JTUCTOMAIY;
MOPO30CTIHKICTh; €KOJIOT1YHY LiHHICTb.

Karanpna mae Kibka XapakTepUCTHK, SIKI pOOJISAThH 11 IIHHOK B
MIPOMHCIIOBOCTI:

JlepeBrHa KaTaJIbIIM € MiLHOIO, JIETKOO Ta CTIMKOIO IO THHUTTS, IO
pobute ii wmiHHOIO U1 Ppi3HUX Winell. BoHa BHKOPHCTOBYETHCS Y
BUPOOHHUITBI MeOJIiB, OYIIBHHUIITBI, BUTOTOBJICHHI SIIUKIB, OYIiBEIbHUX
MarepiajiB Ta namepy.

JliciBHMUITBO 1 MOCAAKH: KaTajblla MOXE BHKOPHUCTOBYBAaTHCS B
JIICOBOMY TOCIIOAAPCTRBI K JIepeBa, 10 MIBUIKO HAPOCTAE, JJIS peanisarii
JIEPEBUHU, a TAKOXK Y 3aXMCHUX T0CAIKaX BiJl BITPOBOI €po3ii.
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3axucT IPYHTY: KOpIHHS KaTajbllM CIpHUSAE 3MIITHEHHIO IPYHTY,
MOTY>KHa KOPEHEeBa CHCTEeMa 3aro0irae BOAHIN epo3ii.

JlekopaTuBHI Liji: KaTajblla TaKOXX IIMPOKO BHKOPUCTOBYETHCS
JUIL O3€JIGHEHHS BYNIWIb, MAapKiB Ta cafiB 3aBISKH CBOEMY TapHOMY
IBITIHHIO Ta HE3BUYAHHIN (hOopMi JTUCTS.

[Ipu 00poObiTKYy KaTamplid HEOOXiTHO JOTPUMYBATHCA KITBKOX
BKJIMBHUX MOMCHTIB!

1. Bubip micus mocaaku: Karajblla BiJjae TepeBary COHSYHUM
MICIIIM 3 J00pe ApeHOBaHWMH IpyHTamu. Micle UId TMOCagKd Mae
3a0e3medyyBaTH JOCTATHIIM MPOCTip 3pOCTaHHs AepeBa.

2. [TiaroToBKa IpyHTY: IPYHT MOBUHEH OYTH MiArOTOBJICHHI MIEpe
MOCAJKOI0, BKIIIOYAE PO3MYIIyBaHHS IPYHTY, BHIAJCHHS Oyp'sHIB Ta
MOJIMIIEHHS OTO CTPYKTYPH A0AaBaHHIM JOOPUB.

3. Bubip pocinuH: cajipkaHIll KaTajlbllH JJIs TOCAJAKH ITOBUHHI OyTH
3I0pOBIi, MpUAOAHI B po3caHUKax a00 CaJIOBUX IIEHTPaX.

4. Tlocamka: rnmOWHA SMHU TOBMHHA OyTH TPHUOIM3HO BJABIYi
Oinmpiie KopeHst cajpkaHis. [loMicTHTH camkaHenb y sMy, yTpamOyBatu
3eMITIO HABKOJIO KOPEHsI Ta PETEIBHO MOJIHUTH.

5. Jdornsn: perysisipHui OMHUB, 0COOIUBO MPOTATOM MEPIIIOTO POKY
MIC/sl TOCAAKH, JOMOMOXE 3MIITHUTA KOPiHHA. Tako pPEeKOMEHIYEThCS
MYJIbUyBaTH TPYHT HaBKOJIO OCHOBHU JepeBa, 100 30epertd BOJOTY Ta
3MEHIIUTH 3POCTaHHS OYp'sHIB.

6. O6pi3ka Ta gorisd: oOpi3Ka KaTalblld MOXKE IMPOBOJUTHUCS IS
(dhopMyBaHHS KpOHH a00 BUIAJICHHS XBOPUX YH MOIIKOPKEHUX T1JIOK.

7. Ormsag mocalok 3 METOI BHSBJICHHS MIKITHHKIB Ta XBOPOO
(BEepTUIIMIIbO3HE B'THEHHS).

VY IpunnicTpoB'i, Ha BYJIHMIAX MICT 1 CeNuIl, y MapkKaxX, CKBepax,
Y370BXK BYJUIb TEX POCTYTh JepeBa, IO IIBHUAKO POCTYTh, - KpacyHi
kataneny. Haramis Camonidi, moereca 3 IlpuanicTpos'a, 3akoxaHa B
KaTallblly, MPUCBsUye i OaraTto CBOiX TBOpiB: «UepBHEBHWil cHiromam,
«KaranbrnoBuii cMyTok», «OciHHs AuKoOpasicTby, «Karanbmnay Ta iH. [6, 7,
8].

BucnHoBku. Karanbna B Hamiili 30HI TOMIMpEHA MOBCIOIHO: Y
napkax, ajesx, B3JIOBXK BYIHIIb, €PEKTHO BUIIISIJIAE K HA CAJIOBHX, TAYHUX
OingHKaX, B JaHOmWa@THOMY OW3aiiHi 3aBOSKM KpacuBid  KpoHi,
Ha/J3BUYAalHO KpacHBHM KBiTam, 3i0paHuM Yy TIpIsSHOH, BEIUKOMY
ceplenoaioHOMy JIMCTIO, 110 30epirae 3ejeHe 3a0apBIICHHS 10 Mi3HLOT
OCEHi, a TaKOX HaI3BUYaitHOI (popMU TUIOIB.
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HeBubarnuBicte y JOTIISAI, HEBENHMKE MOIIUPEHHS XBOpOO Ta
IIKITHUKIB POOUTHh KaTajblly albTEPHATHBOIO 3BHYHUM HaM KIJIEHAM,
TOTIOJISIM Ta KalllTaHaM.
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YK 635.92: 632 .
«30J10TUMN» I'/IOIBELIb HA BIJIOM CHIT'Y

CrosinoBa €.M., [1azsiea T.B.
[punnictpoBcrkuit nep>kaBHUi yHiBepcuteT iM. T.I'. [lleBuenka
M. Tupacnosnb, Monjiosa,
e-mail: atf-pgu2021@mail.ru
e-mail: pazyaevat@mail.ru

AHoTtanisi: OnucaHO TOXOJPKCHHS, BUAU TJIOMIBIIO, Mipu Ta
JIeTEH]TN, 3aCTOCYBaHHS y PI3HHUX Tally3siX, XIMIYHHNA CKJIaJ Pi3HUX YaCTHH
pocnunu. [pencraBieHi cmocoOM pPO3MHOXKEHHS Ta JOTJSAy  3a
POCIMHAMH, IIIKITHUKH Ta XBOPOOU TJIOIBIIO.

KarouoBi cioBa: enodigeyv, 6udu, Jne2eHou, 3acmocy8amHs,
XIMIUHUL CKNAO, X80pOOU MA WKIOHUKU, BUPOULYBAHHA MA 00240

Beryn. B ocraHHe gecsATHNITTS TIOAIBENh CTPIMKO YBipBaBCs B
CaZI0BO-TIApPKOBI arei, nadvi, mpuBaTHi 00ilicTs B Hamii peciryOmimi. Limuit
piK TIIIUTH OKO CBOIM BIYHO-3€JICHUM 037100JIeHHsM. BoceHu 1 oco0sinBo
B3MMKY TPUBA0JIMBI «30JI0TUCT» a00 TeMHO-PYOIHOBI TUIOAM-A0JTyYKa, 1110
MaloTh HE TUTBKU MPEKPACHUA €CTCTUYHUIN BHUIISI, ajJe € CMAYHOIO DKEIo
JUTSL TIEPHATHX TOJIOTHOO 3UMOIO.

KitodyoBe 3HaueHHs JOCHI/PKEHHS TMOB'S3aHE 3  aHAIi30M
JTepaTypHUX JPKEPEN, BUBYCHHSIM ICTOPUYHUX BiJOMOCTEH MOXOKECHHS,
MOMIUPEHHST KyIbTypH, ii MOpQOIOTiYHMX Ta Oi0NOTIYHMX O3HaK,
3aCTOCYBaHHS Yy Pi3HHX Tally3sX HapOJHOTO TOCIONAPCTBA, OCOOIMBOCTEH
PO3MHOEHHSI, BHPOIIYBaHHSI.

Meton aoc/ifzKeHHs, BUKOPUCTAHUHI NMPH PO3KPUTTI AAHOI TEMHU:
OmJIAJ JDKepesd, TOpPIBHJIBHWEI aHali3 OOpOOITKY TIIOMIBIIO B PI3HUX
KIIMAaTHYHUX YMOBaX, 1[0 Ma€ BUPKEHHI 3B'A30K 3 JJOCITIHKYBAHOK HaMU
po0JIEeMaTHKOIO.

PesyabtaTu. llepmi 3ragku mpo TJOAiBelb 3yCTPIiYarOThCS B
JIABHBOTPELIbKIM Midosiorii, #oro IaHyBaiM, Mepel] HUM CXUJUIUC,
BBQ)KAIOYM CHMBOJIOM 3aXHCTY BiJ 3JIMX AyXiB 1 MPUHOCHTH yaady. Ha3By
pocCiIMHA OTpUMaja 3aBISKH JIBOM TPELBKHM CIIOBaM «PYros» (BOTOHB) i
«akanthay» (mum), mo BigOOPaXkarOTh OCOOJIMBOCTI POCIIHMHH, 3aBISKH
SICKpPaBHUM SIK BOTOHb ITJIOJ]aM 1 KOJIOYHM TLTKaM.
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BarpkiBoMHOIO ~ mi€l  AMBOBIKHOI ~ POCIMHH  BBaXKalOTh
Cepemzemaomop's, 3axigay Asito Ta [liBaiuny Adpuky. Bnepmre onmcana
Ta knacuikoBaHa BoHa Oyna BueHMM OoTanikoM Kapmom JliHHeem y
XVIII cromiti [2]. llle onHy Ha3By «BOTHCHHUH IIWITY YarapHUK OTPUMAB
3aBASKH poMaHy mucbMeHHUII Capm Mikiem, B SIKOMYy BOHA fama im's
«BOTHEHHHI U TOJIOBHIN TePOiHi.

I'mopiButo mpucBsyeni Bipmri, micHi Ta mpos3a. OcmiBye ii moet
Cepriit €pnsaxos (I'moxisens), Anonic CutHuk (I'momisers. A3Oyka), Jlika
Keuemxi (I'momiBernts), Ompra Crapymko (PiBaoniu), Hima [omyOesa
(I'nonisens) Ta iHmi. Pociuui npucesdeHi micHi: «['moniBens B cepeauHi
3UMn», «I"'pOHAMU BHUCIB TIIOMIBEIbY.

3a manumu gociimkerb boroposcskoi C.A. (2015), Miniazon [JI.
(2016), ex30T 3a Ha3BOIO «TJIOJIBEIB» UYAOBO MOYYBAETHCS MPAKTUYHO Y
BCiX perioHax CBiTy, SIK y TIOMIpHHUX, TaK 1 CYBOpUX KIIMaTHYHUX YMOBaX,
BUTPUMYIOYH 3UMOBI Temriepatypu Hipkue 15 °C [1, 5].

Pociuna, Takox BimoMma K "KoTsA4ua M'ata", OomoOBHUTA 0311440
neren i Migis [9]. [IpeacraBumMo Jesiki 3 HUX:

3rigHo 3 iHOIACBHKOIO JIETEHJOK - 1€ CBSIICHHa pPOCIWHA B
iHayi3mMi. B omHili i3 5ereHn posmoBigaeTees mpo Te, sk Oor Imapa
BUKOPHCTAB il 1A 31IJICHHS PaH, 3aBJaHuX HOMY JEeMOHAMHU.

3a KHTAWCHKOIO JIETEHIIOI TJIOJIBENb TNOB'A3YyIOTh 3 OOTHHEIO
munocepas I'yanpinb. Kuraiini BBaxaroTh, 1110 pOCirHa J1oroMarae Ha0yTu
JTyIIEBHOI PIBHOBATH 1 MO30YTUCS HETATUBHUX €MOIIIH.

Y CrapoaaBHboMy €TunTi OB YOCOOJIIOBAB POJIOYICTD i
m1000B. Maru BHKOPHUCTOBYBAJIM B pUTyalax il 3aJyuyeHHA yAadi Ta
OaratcTBa.

3a rpeupkor0 Mi(oJIOri€r0 YarapHUK acOILIETbCS 3 OOTHHEIO
JiaHor0, sika BAKOPHCTOBYBAJIA HOTO JUIsl IPUTOTYBAHHS JIFOOOBHOTO 3iJLISI.

VY neskux ad)pUKaHCHKUX TUIEMEH YarapHUK CUMBOJII3Y€ 3aXHCT Bij
3MUX JAyXiB Ta YakIyHCTBA. [JIo/iBelb BHKOPHCTOBYIOTH B 0Opsgax
OUUIIEHHS Ta BUTHAHHS HEYHCTOT CHIIH.

Ha ¢doto 1 mpencraBnenuii Kymi MIOMIBIIO, IO POCTE Ha BYJIHII
0l mpuBaTHOTO MOABIP'A Micta Tupacmons. 3HIMOK 3pobneHui 9 ciuHs
2024 poxky, Ha Bysmti Minyc 12 °C.

167



®@orto 1. 'noaiBens Ha Byauusax Tupacnoas, 9 ciuns 2024
POKy, Mopo3 - 12°C

30BHI KyIIi TJIOMIBIIO CXOXKI 3 IHIIAM MPEJACTABHUKOM pPOJIMHU
Po3o1BiTi — KU3WIBHUKOM, aje SKII0 PO3MISHYTH Onmkde, TO HOro
BIZPI3HAIOTH JOBIi rocTpi mumu (1o 2,5 cM). Y BHCOTY YarapHUK MOXeE
Jocsraty BiJl 3 10 6 MeTpiB, OyTH MPSAMOCTOSHUM 200 po3iorum [4].

Y cywyacHOMy CBITI TJoAiBenb Mae 0arato  HaIlpsSIMKiB
BUKOPHUCTaHHS B Pi3HUX rany3sx. JIiciBHUITBO, NIEKOPATUBHE CaJliBHHULITBO,
naHamapTHAR  Jau3aliH, OJDKIIBHUIITBO, CLIBCbKE TOCIIOAapPCTBO Ta
TBApUHHUIITBO, MeNiopallisi, KOCMETOoIorisl, mapdymepisi, KyJiHapis,
odiuiiHa Ta HapogHA MEAMIMHA - TaKl HANpPAMKHA 3aCTOCYBaHHS Pi3HUX
YaCTUH POCIIUHHU.

Y JexkopaTMBHOMY CaJiBHMITBI Ta JaHAmAaQTHOMY JH3aiHI
POCIMHY MOXHa BHKOPHCTOBYBATH JJIsl TPYIIOBOI Ta OAMHOYHOI MOCAIKU
Ha TrazoHax. Y JaHAmadTHOMY Ju3aiiHi BUKOPUCTOBYIOTH SIK JEKOP
MiAMIPHAX CTIHOK, OyJiBeNb, KaM'SHUCTUX CXWIIB 1 oropox. Y €Bpori
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MOYKHa 4acTO 3YCTPITH SIK >KUBOIJIOTH. KOJIOUKH € IPUPOTHUM 3aXHCTOM
BiJl HeOa)kKaHMX Bi3UTEPIB.

Pi3Hi YacTUHM POCTUHM MICTATH pPIi3HY KIUIBKICTh BiTaMiHiB,
MiHepaJliB, KUCJIOT. Hanpukiaz, mioan MiCTATh BEIHKY KiJBKICTh Oii, siKa
BUKOPHCTOBYEThCSI B KocMmeronorii ta KyimiHapii. Llg omis OGarata
BiTaMiHaMH, MiHEpajlaM{ Ta aHTHOKCHIAHTAMHM, SIKI KOPHCHI JJIS 3IOPOB'S
miKipu Ta Bojoccs. Kpim Toro, miuoau riogBIIO TaKOX MICTATh KJIITKOBHHY,
fKa JONOMarae IOKPAIIUTH pOOOTY KHIIEYHHKA Ta 3HIKYE pPiBEHb
XOJIECTePUHY B KPOBI.

I'moniBenp uBiTe y KBiTHI Ha HOYATKY TPAaBHS, HA KYII 3'SIBISIOTHCS
«IIankw» JpiOHMX OIMMX KBITiB, IO MAalOTh NPUEMHHUN apomar, o
MPUBAOIIOIOTE KOMaX-3aIlMIIOBAYiB. 3MA€THCS, IO KYII OTOBUTHHA 011010
2KYPHOIO KHCEEI0 apOMATHHUX KBITOK i3 COJOAKHM apoMaToM [§].

JIucts Garare Ha Bitamid C, MICTUTH (JIABOHOINU Ta KAPOTHHOIIH.
[x BHKOpPHCTOBYIOTH 11 JiKyBaHHS paH, OMIKiB, K 4ai Ta BimBapm mys
3MIIIHEHHA IMyHHOi cuctemMu. KpiM TOoro, MaroTh NpoTH3amaibHI Ta
MPOTHANEPTiYHI BIACTHBOCTI [7].

Kopa riomiBiro MicTUTh TaHiHM, SKI € TOJi(SHOIBHUMH
CIIONTyKaMH, 10 MAarOTh B'sDKYYi Ta aHTHOKCHIAHTHI BIACTHUBOCTI.

Bararuii ¢uaBoHOImaMH, TakuMH SK KBEpUETHH, Kemrdeporn i
MIpilIETHH, IO BOJIOAIIOTH HIMPOKAM CHEKTPOM KOPHCHHUX BIACTHUBOCTEH,
BKJTIOYAIOYH aHTHOKCHIAHTHY, IPOTH3AIAIbHY Ta aHTHAJICPTIYHY 0.

VY KOpi HESKHX BUAIB MICTATBCSA TEPIEHH, IO TAKOXK MaloTh
AHTHUOKCH/IAHTHI Ta MPOTU3aIaIbHI BIACTHBOCTI.

3aBnsku epipHUM ONisIM KOpa darapHuka Mae cneundivynuii 3amnax,
110 IPUBAOIIIOE KillIOK, & TAKOXK BUKOPHCTOBYIOTHCS B aPOMOTEPAITii.

VY Kkopi MicTsThCS BiTaMiHU Ta MiHepanu: Bitamid C, A, rpynu B, a
TaKOX MiHEpaJIu KaJbIlii, 321130, MarHii, [IMHK

Pin rnoxisens Birowae Oinmbrre 10 BuamiB pocnuH. Haituacrime
3yCTPIYAIOTHCS y HAIIUX HIMPOTAX:

- ICKpaBo-uepBOHMi (Pyracantha coccineq);

- By3bKkosuctHul (Pyracantha angustifolia);

- mapaaxoBuid abo sxoBTorutigHu (Pyracantha x kirschbergii),

- yepBOHO-TUTI AHMY (Pyracantha atalantioides);

- 3axiguuit (Pyracantha occidentalis) [4]..

I'moniBens pO3MHOXKYETHCS HACIHHSIM, JKUBLSIMH Ta BiJIBOJKAMH.

Po3MHOXEHHST ~ HACiHHSAM  HaWJacTillle  3aCTOCOBYEThCS Y
CeJICKIIMHMX MinsAX. HaciHHS TIIOAIBIIO BHCIBAIOTH y BIIKPUTHH TPYHT
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HaBecHI a0o Bocenu. Ilepem T™OCIBOM HACiHHS PEKOMEHIYETHCS
ctpatudikyBaté npotsrom 2-3 wicsmiB. llicms mociBy HaciHHS ciifg
pEryJsipHO TIOJMBAaTH Ta MPOMOJIIOBATH. 3a pe3yjibTaTaMu JOCIiIKEHb
Teomoponckkoro B.C. (2006), Mamemosa T.C., ['romeMamenoBoi
III.A.(2019), wHaciHHEBe pPO3MHOXKCHHS IIpakaHTH, SK IPaBHIIO,
3aCTOCOBYETHCS B CENICKIIMHUX IIIAX, B OCTaHHI POKH Bce OLNbIIe yBaru
NPUAIISETECS BUBEJCHHIO HOBUX (OE3IIMIMX) COPTIB IIOTO YarapHuka [4,
9].

Haii01i1pI mommmMpeHnME CIIoc00aMu PO3MHOKCHHS € JKUBITFOBAHHS
Ta BIABOIKAMHU.

XKusmroBanns. JKuBLI Hapi3aloTh HaBecHi abo0  BIITKY 1
BKOPIHIOIOTH y cyMimmi Ticky 1 Topdy. YKopiHeHHS BinOyBaeTbcs 3a
temneparypu 20-25 rpagyciB Ta BUCOKiH BOJIOTOCTI MOBITPSI.

BinBoaku. [Iy1s oTpuMaHHsI BiIBOJIKIB TLJIKY TJIOAIBIFO PUTHHAIOTh
0 3eMJIi Ta TPHUKOMYyIOTh. Uepe3 NesKuil 4ac Ha TPUKOMAHIN dYacTHHI
YTBOPIOETHCSI KOPIHHS, 1 BiJBOJIOK MOXKHA BiJTOKPEMHTH BiJl MAaTEPUHCHKOT
POCIHHH.

Hocnimkennsimu ~ Ky3nemoroi M.A., Humban I.C. (2020)
migrBepmxkeno Bumorn JCT mo HacamkeHb, IO BHKOPUCTOBYIOTHCS Yy
JICKOPATUBHOMY CaJIiBHUIITBI Ta JaHaagTHOMY Au3aiiHi [3, 6].

Jlo riomiBIIBT, SK 1 IHIIMX  JEPEB'THUX  YarapHUKIB
NP 'SIBISIOTHCS TaKi BUMOTH:

- s TIOCAJKH PEKOMEHJYEThCS BHKOPHUCTOBYBATH JBO-TPUPIUHI
CaJpKaHI;

- KOpEHEeBa CHCTEeMa Ca/DKaHIB Mae OyTH 370pOBOIO, I00pe
PO3BHHEHOI0, 03 YIIKOKEHb Ta 03HAK XBOPOO.

- cTOBOYp 1 KOpa Mae OyTH IIaJKOI0, Oe3 TPIIIHH, TUIAM Ta 1HIINX
VIIKOJIKCHB;

- y 3I0pOBHX CQ/KaHIIB JIUCTS Ma€ OyTH sICKpaBO-3€JI€HUM, 0e3
TUTSIM, TTOTITKOJ)KEHB;

- caJpKaHIll MOBHHHI MaTH KiJIbKa JI00pe pO3BHHEHUX OPYHBOK, JUIs
Mai0yTHBOTO PSICHOTO PO3TaTy>KEHHS POCIUHH.

- U TPaHCIOPTYBaHHs Ca/KaHLi YNaKOBYIOTb Yy BOJIOTUH TOpQ
abo THpcy, IS 30epeKeHHS CBDKOCTI Ta 3armo0iraHHS IEPECUXaHHIO
KOpPEHEBOI CUCTEMU;

- A7 MacoBHX MICBKHMX IOCaJoK ab0 3aXMCHHX JICOCMYT
MOCaIKOBUI MaTepiall 0akaHO KyIyBaTH y TIEpEBIPEHHX MOCTAYaIbHUKIB
abo B pO3ILITHUKAX, SKi MOXKYTh HaIaTH CEPTH(IKAT AKOCTI HA Ca/KAHIII.
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310poBi camKaHIi NPUKPALIAIOTh BYJIHUII Ta CKBepu MicT 10 15-20
poxkiB [7].

[locagka rioAmiBLIO MOYMHAETHCA 3 BHOOPY AUNSHKH. Pocnuna
BiJla€ mepeBary COHSYHUM MicLsiM 3 A00pe IpeHoBaHUM IpyHToM. Yac
HOCAJKH - PaHHSA BeCHA. BHCAKyIOThCA KYIIMKH 3 BIICTAaHHIO HE MEHIIE
1,5-2 meTpis.

3a 5-7 aHIB 7O MOCAIKU 3eMITI0 HEOOX1THO IEPEKONaTH Ha MIMOUHY
35-40 cMm, momaroud Ha KOxKeH M2 5-8 Kr meperHoro. fma mjas mocaaku
MOBHHHA OyTH BIBiYi OiNIbIIE KOPEHEBOI IpyAKH pociuHU. Ha mHO simm
VKIQIa€ThCs IPCHAXK 3 KepamM3uTy a00 OMTOI IEriu, MOTiM 3aCHUIaEThCs
map poardYoi 3emili, 3MIIIAaHOI 3 KOMIIOCTOM Ta MiHEpPAJIbHUMHU
nmoOpuBamu. PocimHa BUCAIKYETHCS B SIMY, KOPIHHS pPO3MPAaBISETHCS, 1
sAMa 3acumaeTbes 3emieto. [licnms mocaaku pociuHa PSCHO MOJMBAIOTH i
MYJIBUYIOTh IPYHT HaBKOJIO CTOBOYpa.

I'moxiBens He BUMarae CKJIQJHOTO JOTIIALY: HOTO MOYKHA BBaXKaTH
MOCYXOCTIHKO0. Y MOCYNUIHBI TIepioAn HEOOXiTHO MOIUBATH POCINHY pa3
Ha THXXJCHB, a JIOIIOBI MEepio i MOXHA 00IUTHCS 0€3 MOJUBY.

[liaronoBytoTH 1BiYi Ha piK - HaBeCHI Ta BoceHU. HaBecHi BHOCATD
a30THI 100pHBa, a BOCEHU — KaJiitHO-pochopHi.

I'moxiBenb 100pe BiATYKY€eThCs HA 00pi3aHHs. HaBecHi mpoBOASTH
caHiTapHy OOpI3Ky, BHIAISIOYM CyXi Ta TONIKOJKCHI TUIKH, a TaKOX
(dhopMye 00Opi3zaHHS TS HAJAHHS KPOHI MMOTPIOHOT hopMH.

Y TnomiBII0 € INKITHUKA Ta XBOpoOW, OopoThba 3 SKUMHU
000B'I3KOBa, 1HAKIIIE BOHW BPAXKalOTh BECh YarapHUK, BiH HIBHJKO THHE

[8].

JI0 OCHOBHMX IIKITHHKIB BiJHOCATHLCA: TIoAiBIeBa Minsk (Epirrita
autumnata), rmoxiBuesmii kg (Eriophyes pyriacanthus), rmosiBuesi
mukaau (Cicadulidae), rmoxisieruii wepsens (Pinnaspis spp.), riaoaismesi
nonenuui (Aphis, Brachycaudus ta Chaitophorus spp.).

3 XBOpOO HAMOLIBIINOI IIKOAX 3aBAAIOTh: OOPOIIHHCTA pPOCa, IIO0
BUKJIMKaeThcss TpuOkoMm Erysiphe cichoracearum, sikuii yTBOproe Oinmit
HAJIIT Ha JIMCTI Ta cTe0Iax POCINHH.

AHTpakHO3, 1m0 BHKIMKaeTecss rpudkom  Colletotrichum
gloeosporioides, 1m0 MPU3BOAUTE 10 YTBOPEHHS TEMHUX IUISAM Ha JIMCTI Ta
IUIOJIaX.

BipycHi 3axBoproBaHHs - Mo3aika rioaisiio (Pyricanthus mosaic
Vvirus), bakrepianbHe B'SHEHHS, 110 BUKIHKAEThCs OakTepiero Pseudomonas
syringae, mpu3BOIATH [0 B'THEHHS Ta 3aru0Oei BCi€l pOCIUHH.
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Jnst 3amo0iraHHg MOSABI Ta KOHTPOJIO HAsBHOCTI MIKiAHUKIB Ta
XBOpOO BaXIMBO JIOTPUMYBAaTHUCh TIPABWJI arpoOTEXHIKW (TMpaBWIbHUN
nonuB, A0OpHBO Ta o0Opi3aHHSA), BUKOPUCTOBYBAaTH (YHTIIMOM TPOTH
XBOpOO Ta IHCEKTUIIUAU JJI1 OOPOTHOM 3i MIKigHMKaMHu. BoceHH BUAAIATH
oTIajie JIMCTSI, y Tepioj] BereTallii mpoBOIUTH PO iTakTHIHI 00POOKH.

BucnoBku. Y Hamiii 30HI TiomiBens mo0pe 3MMyE, BHHOCHTH
KOpOoTKo4acHi Mopos3u Jo0 -15°C, y perioHax i3 TpUBaJUMH CYBOPHMH
3UMaMHU PEKOMEHAY€ETHCS BKPUBATH POCIUHY Ha 3UMY.

BaxnmBe 3HadeHHS TIOiBEIs HaOysla B OCTAaHHE JECSTHIITTS K
3aXHCT Ta 30epeKEHHS EKOCHUCTEMH, 3aBASKHA IOTYXHIH KOpEeHeBii
cUCTeMi, 3/aTHil o0epiraTé IPyHT Bin epo3ii. Y XonogHi MOpPO3HI 3UMH
pOCIMHA CITy’)KUTh «OYAMHKOM» Ta «imampHeto» g Oe3midi ApiOHHMX
TBapUH, MITaxiB Ta KOMaXx.

Sk nmexopatuBHi anei Ta JaHmmadTHUNA AU3alH, 3yCTPIUAETHCS B
PecrryOnmikancekomy — OotaHiwHOMYy camy, B boraniuHomMy — canmy
[TpumHICTPOBCHKOTO AEPKaBHOTO YHIBEpCUTETY, OiNisi oicCHUX OyIiBeNb i
B3JIOBXK TMapKaHiB MpPUBAaTHOTO CeKTOopy. Bce wacrime Horo MoxkHa
mo0aYnTH y BUTJIAII TOCAJ0K HA MOJILOBUX CTaHaxX 1 B oOpamiieHHI cajiB
JUTS 3aITy9eHHsI OJUK1 10 JOAATKOBOTO 3aMIICHHS.

MoxHa CMITMBO BHCaPKyBaTH YarapHUKH B 30HI 3CYBiB i Ha
CXWJIbHUX JIO €po3ii HiJsSHKaX, SIK 3arOpPOJPKEHHS BiJ BOJHOI Ta BITPOBOL
epos3ii.

I'nmoxmiBenp  Xopommid MEIOHOC, TOMY WOrO PEKOMEHIOBAaHO
BUKOPUCTOBYBAaTH SIK JIICO3aXHCHI CMYyTH, OJDKOISIpaM BHBO3UTU i
BCTAQHOBJIIOBATH TaM ITaCiKH JIJIsI JOJATKOBOTO 3aITMIICHHS Ta Me10300py.

CampkaHii TIONIBIIO MOXHa mpuaoaty B PecmyOmikaHChKOMY
0OTaHIYHOMY CaJly, a TAKOX Ha PUHKAX.
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Asbtract. The global need for food and protein is increasing as an
expected consequence of the growth of the human population in the world,
which by 2050 will reach 9 billion people. Already, about 1 billion people
in the world are chronically malnourished. Field research was carried out in
2017-2021 on the experimental field of the Research Institute of Selection,
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Seed Production and Agricultural Technology of Cotton Growing. In the
mid-early ripe variety sample CH3(-008), the protein content was medium
protein (38,2%), and the oil content was medium oil (18,7%); in variety
US-25 (-622), the protein content (40,0%) was above the average level, and
the oil was medium oil and amounted to 19,0%. Intervarietal variation of
protein was 1,0%, oil 1,6%. The minimum total indicator of protein and oil
in soybean grain was 57,44+0,40 (Arletta variety), the maximum was
60,0+32,0% (Sparta variety).

Keywords: soybean, collections, South Korean varieties, Russian
varieties, seeds, biochemical composition, protein, oils.

Introduction

Currently, in the countries of the world that cultivate soybeans, it is
of great importance to increase and maintain soil fertility, provide the
population with protein and environmentally friendly food, and export
soybeans. Countries such as the USA, Brazil, Argentina are leading in the
production and export of the main part of soybeans [1-7]. This year the US
grain harvest was 120,5 million tons, Brazil 107,0 million tons, Argentina
57,0 million tons, and worldwide 347,8 million tons [8-11]. Protein-
containing crops (including legumes and soybeans) occupy only 3% of the
cultivated area in the European Union. The global need for food and protein
is increasing as an expected consequence of the growth of the human
population in the world, which by 2050 will reach 9 billion people.
Already, about 1 billion people in the world are chronically malnourished.
Clearly, if action is not taken, the increase in protein demand will cause
food prices to rise and increase pressure on livestock farms, as well as
affect food security, both in the world and in the Russian Federation [12-
17]. However, there are protein-rich alternatives to soy products that have
been summarized in a number of reviews. Soy is the world's most widely
cultivated oilseed and an important source of protein for both humans and
farm animals [18-21].

In Uzbekistan, close attention is paid to testing and adapting to
certain soil and climatic conditions, the production of a large number of
high-quality environmentally friendly products of legumes, in particular
new varieties of soybeans, as well as the development of agricultural
technology, increasing and maintaining soil fertility [22-24]. Interestingly,
soybean seeds contain a large amount of oil (17..25%) and protein
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(35...55%), which by its value ranks first among the most important
agricultural crops, has high nutritional qualities [25, 28, 30].

Methods

Varieties from the collection of South Korea served as research
material were used: early ripening - K09 (339), CH27 (-266), CH28 (-268),
medium early ripening - CH3 (-008), CH7 (-014), CH30 (-969), US-25 (-
622), KO18, mid-season - CH11 (-018), US-14 (-382), US-44 (-641), US-
80 (-699), US-82 (-701), KO20, KO3 (-214), KO21(RR-1) and from the
collection of the Russian Federation: early ripening-Arletta, Avanta, Sparta,
Selecta 201, mid-ripening-Selecta 302 were used in the experiment. The
mid-season variety Uzbekskaya-2 was used as a standard.

In this research, field research was carried out in 2017-2021 on the
experimental field of the Research Institute of Selection, Seed Production
and Agricultural Technology of Cotton Growing. In early May, after
preparing the field for sowing, the collection samples were sown in four
repetitions, wide-row sowing, with a row spacing of 60 cm, a depth of 4-5
cm. The area of the plot was 63 m?, the accounting area was 31,5 m?, the
placement of the plots was randomized. Analysis of the protein and oil
content in the seeds of collection soybean varieties was carried out using a
modern autonomous infrared analyzer Infrascan-3150.

Results and Discussions

According to the results of biochemical analysis of the composition
of soybean grains from the collection of South Korean selection, the protein
content in early ripening (K09 (339), CH27 (-266), CH28 (-268)) varieties
was 38,4%, 38,5%, 40,0 % respectively. Oil content was 19,0%, 18,6%,
20,2%, respectively, in mid-early ripe varieties (CH3 (-008), CH7 (-014),
CH30 (-969), US-25 (-622), KO18) the protein content was 38,2%, 40,0%,
39,2%, 39,8%, 41,0% respectively, and the oil content was 18,7%, 20,8%,
19,2%, 19,0%, 17,6% respectively. Furthermore, oil content 19,0%, 18,6%,
20,2%, respectively, in mid-early ripe varieties (CH3(-008), CH7(-014),
CH30 (- 969), US-25 (-622), KO18) the protein content was 38,2%, 40,0%,
39,2%, 39,8%, 41,0% correspondingly. And the oil content was 18,7%,
20,8%, 19,2%, 19,0%, 17,6%, respectively, in mid-season varieties (CH11
(-018), US-14 (-382), US-44 (-641), US-80 (-699), US-82 (-701), KO20,
KO03(-214), KO21(RR-1)). Whereas protein content was 39,0%, 39,5%,
39,4%, 37.6%, 40,0%, 40,0%, 40,0%, 42,0% respectively, and the oil
content was 19,0%, 19,1%, 20,3%, 18,5%, 19.0%, 18,9%, 19,7%, 17,7%,
respectively.
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Soy is one of the highest protein crops (31, 24, 16). To effectively
address many practical and fundamental issues of vegetable-type soybean
introduction, along with the traditional mandatory morphological
characteristics, it is necessary to use the analysis of its biochemical
composition [18, 17, 32]. The protein content of early ripe accessions K 09
(339), CH27 (-266) was medium protein, medium oil and amounted to
38,4%, 38,5% and 19,0%, 19,0%, respectively. It was noted that in variety
accession CH28 (-268), the content of protein (40,0%) and oil (20,2%) was
above the average level. In the mid-early ripe variety sample CH3(-008),
the protein content was medium protein (38,2%), and the oil content was
medium oil (18,7%); in variety US-25 (-622), the protein content (40,0%)
was above the average level, and the oil was medium oil and amounted to
19,0%. The protein content of variety KO18 was above the average level
and amounted to 41,0%, and the oil content was below the average level
and amounted to 17,6%. It was noted that in the accession CH7(-014) the
content of protein and oil was above the average level and the indicators
were 40,0% and 20,7%, in the accession CH30 (-969) the content of protein
and oil was below the average level and amounted to 39,2% and 19,2%
respectively.

Analysis of the content of protein and oil in the seeds of mid-
season soybean varieties CH11 (-018), US-80 (-699) showed that these
indicators were 39,0%, 38,0% and 19,0%, 18,5%, respectively, and were
medium protein, medium oil content. Protein and oil content in varieties
US-14(-382), US-82(-701), KO20, KO3(-214) were 39,5%, 40,0%, 40,0%,
40,0% and 19,0% , 14,0%, 19,0%, 19,0%, 20,0%, respectively, and
according to the “International classifier of the CMEA of the genus Glycine
Willd”, the protein content was above the average level, and the oil content
was medium oil (33). The variety accession KO21(RR-1) has a higher
protein content than the other studied accessions and amounted to 42,0%,
which was higher than the average protein level, but the oil content was
lower than the average oil content and amounted to 18,0%. It was noted
that among the studied variety samples, the variety sample US-44(-641) in
terms of protein content (39,0%) is medium protein, and in terms of oil
content it is above the average level and amounted to 20,3%.

Based on the above data, it should be noted that according to the
content of protein and oil in the seeds of Korean collection varieties, early
ripening K09(339), CH27(-266), mid-early ripening CH3(-008), mid-
ripening CH11(-018), US-80( -699) they are medium protein and medium
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oil, in which the indicators were close to those of the standard variety
Uzbekskaya-2 (protein content 38,0%, oil content 18,6%). It was noted that
early-ripening CH28 (-268), medium-early CH7(-014), CH30 (-969), mid-
season US-44(-641) accessions in terms of protein and oil content exceed
the average protein and average oil level and, compared with the standard
variety Uzbekskaya- 2, these figures were higher by 1,01-1,97% (protein
content) and 0,56-2,14% (oil content). It was found that in mid-early
ripening US-25 (-622) and mid-seasoning US-14 (-382), US-82 (-701),
K020, KO3 (-214) variety samples, the protein content is higher than the
average protein level, in terms of oil content - medium oil, and also
compared with the standard variety Uzbekskaya-2 (38,0% and 18.62%), the
protein content was higher by 1,5-1,97% and oil by 0,27-1,07%.

Moreover, in the mid-early ripe variety accession KO18 and the
mid-season variety accession KO21(RR-1), the protein content was 41,0%,
42,0%, respectively, which indicates an advantage in these traits over other
variety accessions and the standard variety Uzbekskaya-2. In the mid-early
ripe variety accession KO18 and the mid-season variety accession
KO21(RR-1), the protein content was 41,0%, 42,0%, respectively, which
indicates an advantage in these traits over other variety accessions and the
standard variety Uzbekskaya-2. When comparing the results with data
obtained by other researchers, it was revealed that in the data of the US
testing system, the earliest maturing groups had a protein content almost
comparable to that recorded by us — 40,4-40,9%, but a smaller amount of
oil — 19,8-20,5 % (22).

It was observed that mid-early KO18 and mid-season KO21(RR-1)
variety samples were higher in protein content, and lower in oil content
than the average level. In terms of protein content, the indicators were
higher by 2,97-3,97%, compared with the standard variety Uzbekskaya-2,
and in terms of oil content, they were lower by 0,96-0,98%. The protein
content above the average level was noted in the grain of the variety KO21
(RR-1) — 42,0 £ 0,39, and below the average level in US-80 (-699) — 37,59
+ 0,30, the oil content in the grain of the variety CH7(-014) was above the
average level and amounted to 20,8+0,12. The oil content of grain sample
KO18 was below the average level and amounted to 17,7+0,23%. The
intervarietal variation of oil was 3,12%, protein — 4,41%.

Analysis of research results Litvinenko O.V. and others showed
that new soybean varieties are medium protein
(35,6+0,22...38.68,00.14%) and medium oil (17,8+0.25...19,8+0,19 %)
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(33). The authors noted the protein content above the average level in the
grain of the Nevesta (40,7+0,49%) and Kruzhnitsa (41,6+0,42%) varieties,
oils - in the grain of the Pepelina varieties (19,8+0,41%), Enchantress
(20,3+0,25%) and Topaz (20,7+0,05%). The oil content of the soybean
variety Bride was below the average level and amounted to 17,84+0,20%.
The intervarietal variation of the oil was 2,97; protein — 5,97% (20).

The minimum total indicator of protein and oil in soybean grains
was 56,1+£0,51% (varietal accession US-80 (-699)), the maximum was
60,8+0,38% (varietal accession CH7(-014)), which was less than the
minimum indicator by 0,52%, and more than the maximum indicator by
4,11% than the standard variety Uzbekskaya-2. It was reported that the
minimum total indicator of soybean grain protein and oil was 55,6+0,78%
(Pepelina variety), the maximum was 59,4+0,74% (Kruzhnitsa variety)
(20). Thus, it should be noted that among the studied soybean varieties, to
increase the protein content, it is possible to use varieties KO21(RR-1)
(42,0%) and KO18 (41,0%), to increase the oil content - US-44 (-641) (
20,3%), as well as for their simultaneous increase, varieties CH28 (-268)
and CH7 (-014) (protein content 40,0-40,0% and oil content 20,2-20,8%,
respectively). A comparative analysis of the protein content in the seeds of
the collection soybean varieties from the Russian Federation showed that
the protein content ranges from 39,0% (Arletta, Avanta) to 40,0% (Sparta,
Selecta 201, Selecta 302). In most variety samples, the protein content
ranged from 39,0-40,0%. The Russian varieties in terms of protein content
(39,0-40,0%) exceeded the standard variety Uzbekskaya-2 (38,0%).

In the early ripe variety Arletta, the content of protein and oil was
medium protein (38,7%) and medium oil (18,4%), and in the early ripe
variety Avanta, in terms of protein content (39,0%), medium protein, oil in
grain (20,0%) above average. The protein content of the variety sample
Selecta 201 (40,0%) is above the average level, and the oil content (19.0%)
is medium oil content. It was noted that the content of protein (40,0%) and
oil (20,0%) in the early ripe variety Sparta and mid-season variety Selecta
302 were above the average level.In the studies of NovikovaL.Yu. and
other early varieties had protein at the level of 40,0 + 3,6% and relatively
high oil — 21,6 + 1,5% (22).

In different regions of the world, the influence of climate on the
protein content in seeds is much more pronounced than on the oil content
(10, 27), and both of these traits vary significantly under different growing
conditions (4; 26, 25). In different regions of the world, the influence of
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climate on the protein content in seeds is much more pronounced than on
the oil content (10, 27), and both of these traits vary significantly under
different growing conditions (4; 26, 25). It should be noted that the early
ripe varieties Arletta and Avanta are medium in protein. The protein
content above the average level was noted in the grain of the early-ripening
varieties Sparta, Selecta 201 and the mid-ripening variety Selecta 302, the
indicators for this trait in which were higher by 0,97-1,97% than in the
standard variety Uzbekskaya-2.

In terms of oil content in grain, the early-ripening varieties Arletta
and Selecta 201 are medium oil-bearing and they were close in terms of
indications to the standard variety Uzbekskaya-2. The oil content of early-
ripening soybean varieties Avanta, Sparta and mid-season Select 302 was
higher than the average level and 1,38% more than that of the standard
variety Uzbekskaya-2. Essential linoleic acid is the most important in
soybean oil, the share of which is 50-60%. Its content is closely correlated
with the amount of a-linolenic acid (up to 8%), which gives the oil a
peculiar taste and aroma and contributes to its rapid oxidation (15). In
breeding work, it is required to investigate correlations not only between
guantitative traits, but also between the physiological and biochemical
parameters of samples (5). As a result of comprehensive studies of the
chemical composition of grain, it was found that soybean is the richest crop
in terms of protein content (from 20 to 45% or more), which contains a
number of essential amino acids (23).

It was found that intervarietal variation of protein was 1,0%, oil
1,56%. The minimum total indicator of protein and oil in soybean grain
was 57,4£0,40 (Arletta variety), the maximum was 60,0+32,0% (Sparta
variety). It is noted in the scientific literature that the content of protein and
oil in soybean grain is in a negative correlation and varies significantly -
from r = -0,25 to r = -0,93 (29). The ratio of protein and fat in soybean
seeds is in a negative correlation (r=0,50-0,62) (16). According to
Novikova L. Yu. et al., the average content of protein in the seeds of
samples in the studied sample (hereinafter referred to as the collection)
varied from 27,2 to 50,0%, oil - from 15,2 to 26,6%. The extreme limits of
variability were 23,8-51,1% for protein and 13,8-27,2% for oil. The
content of oil and protein in the samples are inversely correlated, the
correlation coefficient is r = —0,53. With an average increase in oil of 1%,
the protein decreased by 1,1% (22).
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As the results of the study showed, among Korean varieties,
KO21(RR-1) (r=0,33), KO20 (r=0,26), CH30 (-969) (r=0,15), KO18
(r=0,05), CH11 (-018) (r=0,04), US-14 (-382) (r=0,03) and CH3(-008)
(r=0,02), as well as among Russian varieties Select 201 and Select 302
(r=0,30 and r=0,17, respectively) showed a weak positive relationship. The
presence, albeit to a weak degree, of a positive correlation relationship
between the traits indicates that these varieties can be used as starting
material in genetic breeding studies to increase the content of protein and
oil. It should be noted that according to the analysis of protein and oil
content in the studied Russian varieties Sparta (40,0%, 20,0%, respectively)
and Selecta 302 (40,0%, 20,0%, respectively) showed direct average
correlations between these traits compared with other samples. A high
content of protein and oil in soybean grain was noted in varieties Sparta
(40,0% and 20,0%) and Selecta 302 (40,0% and 20,0%), and a high protein
content of Select 201 (40,0%), Avanta varieties were also high in oil (20,0
%), Sparta (20,0%) and Selecta-302 (20,0%). The rest of the variety
samples showed a negative correlation relationship from a weak to a strong
degree.

Conclusions

It was found that intervarietal variation of protein was 1,0%, oil
1,56%. The minimum total indicator of protein and oil in soybean grain
was 57,4£0,40 (Arletta variety), the maximum was 60,0+£32.0% (Sparta
variety). Based on the results of field experiments, to increase the protein
and oil in the grain of future soybean varieties, the following collection
varieties of South Korea: KO21(RR-1), KO18, US-44(-641), CH7(-014),
CH28( -268) and the Russian Federation: Selecta-201, Sparta, Selecta 302
should be used in further genetic breeding studies.

To increase the protein content, it is recommended to include
varieties KO21(RR-1) and KO18 from the collection of South Korean
selection in the genetic selection process; grain accessions CH7(-014) and
CH28(-268), as well as from the collection of Russian breeding selecta-201
to increase protein in soybean grain, to increase oil, Avanta accession, to
simultaneously increase protein and oil, accessions Sparta, Selecta 302.
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HEBE3NEYHU IKIJHAK JEKOPATUBHUX HACAJI’KEHD —
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VYnpasninas  ¢iTocanitapHoi Oe3neku [0J0BHOro ympaBiiHHS
HepxrpoacnoxuBcinyx0Ou B UepHiriBcpkili obnacti iHbopMye, o Ha
JICKOPAaTUBHUX HACa/UKEHHAX CAaMIINTY MapKoBOi 30HM Ta IPHUBAaTHUX
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JTOMOBOJIO/IIHb  CIIOCTEPITa€ThCs PO3BUTOK HEOE3MEYHOTO IIKiHUKA —
BOTHIBKH CaMIITUTOBOI.

CammmroBa BoruiBka (Cydalima perspectalis) Biznocutscst 10
POJIMHU BOTHIBOK TPaB'sHUX, Y CTaJii TYCEHI BOHA XapYyEThCS JIUCTSAM Ta
KOpPOI0O MOJIOMX TUIOYOK CaMIIHTy. A 3a BIACYTHOCTI HeOOXimHOT
KOpPMOBO1 0a3u, KpiM CaMIIATy MOKE IOIIKOKYBaTH TaKOX KIIEH, SICEH,
MOJIPHHY KOJIXHJICHKY, JTaBPOBUIIIHIO, MYIIIMYJTY STOHCHKY.

Jlopociuii METETMK CaMIIIMTOBOI BOTHIBKH Ma€ po3Max Kpwi 10 45
MM. Kpmma mmpoki 3akpyriieHi, CKIaaroThCcsl 3 0ararboxX MO3J0BXKHIX
BY3bKHX CETMECHTIB Ha 3pa30K Bisia, CBITJIO-OJaKUTHI, 3 KOPHYHEBOIO
OKAHTOBKOIO IO Kpaw, HU3 oOpamiieHuil 0aXxpOMOIO 3 KOPOTKHX TOHKHX
BOJIOCKIB. Y CITOKIHHOMY CTaHi Kpwia ckjianeHi "OyamHoukom". Camku
BIJIKJIQIAlOTh SHIS 3€JICHYBATO-)KOBTOI'O KOJIBOPY (miamMeTpoM 0Jin3bko 1
MM) KYTIKOIO Ha HHYKHIO CTOPOHY JIMCTKIB POCIHHH CaAMIIIUTY.

3uMytoTh, mepeBaxkHo, ryceHuti II-III BikiB B miapHHX OiTHX
MaBYyTUHHUX KOKOHaX MiK JMCTAM. HaBecHi BOHH J0XapuoOBYIOTHCS i
3asIbKOBYIOTECA. Uepe3 10 — 15 nHIB 3 JIsUICYOK BHITITAIOTh METCIIUKU.
[Ticnst cnaproBaHHS CaMKH BOTHIBKM BIJIKJIQZAIOTh HAa MOJIOMAI JIMCTOYKH
CaAMIIINTYy HEBEIUKUMHU KYyIKaMH SIS, 3 SKAX HEBIOB31 BIIPOIKYIOTHCS
TYCEHUIll JOBXHHOK 1-2 MM, JKOBTO-3€JICHOIO KOJBOPY 3 YOPHOIO
roJIoBOI0. IX pO3BUTOK TpuBae NpuOIM3HO 3-4 TwxHi. 3a el wac
MIKIJHAKA CTalOTh TEMHO-3€JICHOTO KOJBOPY 3 MIMPOKOI0 YOPHOIO Ta
TOHKUMH OUTHMH JiHISIMHA TIO OOKaM 1 jocsraioTh 3,5-4 cM B JIOBXKHUHY. 3a
piK MOKe po3BUBATUCS B 3-4 MOKONIHHAX. JINYMHKK B MPOLEC] KUBICHHS
HAKOMMYYIOTh OTPYIHI aJKaIOiAN CAMIINTY, TOMY iX HE IMOIJaf0Th MTaXH.

'ycenuni camMmmToBOi BOTHIBKH, $Ki BiJIpOAVIIUCS, CIIOYAaTKY
BUIal0Th HWKHIO YaCTHHY JIMCTKA, 3aJIMIIAI0YN HETIOIIKOKCHUI BEpXHil
emnigepmic. ['ycenurni crapiux BikiB rpy0o0 00’ i1at0Th JIMCTKH, OOTUTITAIOYH
TIOIIKO/KEH] TIIKU MaBYTHHOIO, HA SKid MOXHA MOMITHTH €KCKPEMEHTH,
HIKYPKHM JIMYWHOK Ta TYCTi YOPHI KarCyld BiJ TONIB, SIKi 3aJHIIAIOTHCS
micis JUHBKH. 3a 4 TOOWHMA OJWH IIKIJHWUK IIOBHICTIO 3°14a€ JIHUCTOK
CaAMIIINTYy CEPeaHhOr0 po3Mipy. JKHBIEHHS TpHWBae JO MEPIIUX
MIPUMOPO3KIB.

CaMIIMTOBa BOTHIBKA 3aBJIa€ BEJIMYE3HOI IIKOAW POCIMHAM: B
pe3ynbTaTi 3acejeHHS KYIIIB CAMINUTY IIKIIHAKOM BOHH IOYHHAIOTh
CTPIMKO BCHXaTH, BTPayaTH JIEKOPATUBHICTH 1 HABITh THHYTH. Burpuszatoun
3HAYHUI OOCST JIMCTSHOTO TIOKPHBY, HIKIJIHUK PYWHYE LITICHICTh KPOHH,
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10 MPU3BOAUTH IO MOPYLICHHS OOMiHY PEUOBHH POCIHHH 1 CEPHO3ZHOMY
30010 B )OTOCHHTE3I.

IrHOpyBaHHS MOSBM LBOTO ILIKiJHWKA, MPU3BOAWTH O 3arubeni
JEKOPaTUBHUX HACA/KEHb CAMINUTY 1 BiAUYTHUX (piHAHCOBUX BTparT, Tak
AK CaMIUUT IIMPOKO BUKOPUCTOBYETHbCA Y JaHAIIA(QTHOMY AM3aiHI IUIS
O3EJICHEHHSI TEPHUTOpPIH 1 CTBOPEHHA >KHUBOIUIOTIB. ToMmy HeoOXimHO
NPOBOJAWTH MOCTIHHMK (hiTOCAHITADHUNA MOHITOPHHT 32 PO3BUTKOM 1
MOIMMPEHHSAM CaMINUTOBOI BOTHIBKM Ha TEPHUTOpPii 00JacTi MPOTATOM
BCHOTO BETETAI[ifHOrO TMepioay Ta MpH i BUSBIEHHI BYACHO IPOBOTUTH
CHUCTEMaTHYHY 0OpOOKY KYI[iB CAMIINUTY iHCEKTULHIaMH.

SKIO Ha AUISHIN OJMH-IBA KYIIi CaAMIIUTYy, TpPU BHUSABJICHHI
NEepIIMX TIOMIKOMKEHb, MOXHa CHpoOyBaTW 3acTOCYBAaTH MEXaHIYHHMN
MeTOJT OOpOTHOM: 00pi3aTH TONIKOJKCHI TUIKW, 310paTh Ta 3HUIUTH
STMLIEKIIAAKH Ta ryceHurl. L{eit MeTo ManonpoyKTHBHHHN, SKIIIO BOTHIBKa
ocenmuiacs Ha OaraToMeTpoBiii 3eneHild oropoxi. B Takomy Bumanky 6e3
XIMIYHOTO 3aXHCTy He OOIWTHCh. BimuyTHoro edexkry MOXKHa HOCSTTH
JUIIE SIKOIO CHCTEeMaTHYHO OONMPHCKYBaTH Kyl PEeKOMEHJOBaHHUMHU
NECTUIUIIAMH, $Ki 3aCTOCOBYIOTHCS y OOpOTBOI 3 JIMCTOTPU3YyYUMH
MKITHAKAMA — 1HCEKTHIUAAMH 3 TPYHH CHHTETHYHUX TIPETPOifdiB,
HEOHIKOTHHOI/IB, aBepMeKTHHIB. [Ipu OONPUCKYBaHHAX POCIWH CIiJl
peTensHO  0OpOOIATH BCIO JIMCTOBY TIOBEPXHIO, BHUKOPHCTOBYIOUH
OpWwIdnad sl Kpamoro  po3noiily  po0O4Yoro  po3yuHy MO
pocnuni. [lepmry cepito 00poOOK HEOOXiTHO MPOBOJWUTH BECHOK 3
IHTEpBAJIOM Y JIBa TWKHI, IPOTATOM JIiTa MIOBTOPUTH JIBi-TpHU cepii (KoXKHA
cepis 13 ABOX 00poOOK 3 iHTEpPBAIOM MiXK HUIMU TiBTOpa-/IBa THXHI). K110
€ TepIl O3HaKH MOINKOMKEHb, TO KYIIi CaMINUTYy JOLIIBHO OOpOOUTH
HaBiTh BOCEHH — TYCEHHUIIl MOXYTh JKUBUTHCS MPAaKTUYHO JIO TEPIIUX
MOpO3iB, TOMY YWM Oijbllle TYCEHHUIb B IICH Tepioa Oyje 3HUIICHO, THM
MEHIIIE 1X EPE3UMYE.

s oOpoOKM IHAMBIAyaJdbHMX CaaiB 1 TOpPOMAIB B MeXkax
HACEJICHOTO MYHKTY JO3BOJISIETHCS 3aCTOCYBaHHS THX TIECTHIIMIIB, sIKi
JO3BOJIEHI  ans  po3apiOHoro mpojaxy HaceneHHIo  “Tlepenikom
NECTULHIIB 1 arpoXiMiKaTiB, JO3BOJICHUX 10 BUKOPUCTAHHS B YKpaiHi”.

EdexTuBHiCTh Ta Oe3reka 3acTOCyBaHHS MPENapaTiB FapaHTy€eThCsI
332 YMOBH YIiTKOTO CJIiAyBaHHS 1HCTPYKILIi Ta JO3yBaHH!, a TAKOX 38 YMOBU
JOTPUMaHHA NPaBUII OE€3MIEYHOTO0 BUKOPUCTAHHS 3aC001B 3aXUCTY POCIIHH.
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YAK 632.112:631.526.3:634:13:544.623:581.45
BU3HAYEHHS NOCYXOCTIMKOCTI COPTIB I'PYHII (PIRUS
COMMUNIS L.) METOJAOM EJEKTPOIPOBIAHOCTI JIMCTKIB

Xoaakiscbka 10.b.
Incruryt cagiBamnrea HAAH
M. KuiB, Ykpaina
e-mail: lab.plod@ukr.net

Beryn. [IlocranoBka mpobnemu. BaxknuBumu —aOiOTHYHUMH
O3HAaKaMU TPYIIi € MOCYXOCTIHKICTh Ta >KapoCTilKicTh. ['pyma — OimbIn
MOCYXOCTIilKa TOpoja HixK SOIyHsI, ajie HalOLIbII CIIPUATINBUME JIJIS Hel €
Ti PErioHH, A€ BIITKY BHIIQJA€ JOCTATHS KUIBKICTH omaiiB (600-700 mm), 3
MOPIBHSIHO BUCOKOIO BoJjioricTio moBitpst (60-80 %). IliBHiunmid JlicocTen
YkpaiHu BBaXKa€ThCS 30HOIO 3 JIOCTATHIM 3BOJIOXKEHHSM, i, XOY B OCTaHHI
POKHM TiJ dYac BereTamii TpaIlUFOTHCS TMOCYNIDIMBI MEPiOaH 3 BHCOKOIO
TEMIIEPATyPOI0 TOBITPS Ta HU3BKOI BOJIOTICTIO, MOCYXOCTIHKICTh COPTIB
TpyLI HE HaJeXaTh J0 Yhcia JIMITyIouuX o3Hak [1].

PesyabTaTH. AHam3 OCTaHHIX JOCHIKEHb 1 MyOiKariii.
Hocmimxennst M.J[. Kymmnipenko [2] cBimyate Tpo Te, OO0 MiX
MOCYXOCTIMKICTIO Ta BMICTOM CYXHMX PEYOBHMH B JIMCTKax TPYyLI iCHY€
NpsIMANA KOpeTsiitHmiA 3B's130K. [IpoTsroM BereraritHOro mepiomy BMICT
CyXMX PEYOBMH B JIMCTKaxX IIOCTIHHO 3pOCTA€, JAOCSTal0ud CBOTO
MakCHUMyMy B TIEPiOJ 3aBEPIICHHS POCTOBHX IPOIECIB, HE3AJCHKHO Bij
copTy, miament i piBHs cymicHocti Mk HUMH. O.I1. KynbkoB [3] Bigmiuae,
10 PiBEHb BMICTY BOJAU B JMCTKAX 3aJI€KHUTh BiJl KOMIUIEKCY €KOJIOTTUHHX
dakTopiB cepemoBumia, y sKuX (opmyeTbes pocnunHa. [locyxa, B
3aJIeKHOCTI BiJl 11 piBHS, MOXKE TaJlbMyBaTH POCTOBI TMPOIIECH, 3HIKYBATH
piBeHb (POTOCHHTE3y, MPHU3BOAUTH 10 MEPEIYacCHOrO OMaiaHHS 3aB’s3i.
JloBrorpuBaia mnocyxa M0OXKe BHKIHKATH PO3Ja]] METa0ONIYHHX TPOIIECIB,
0 TPU3BOAUTH JI0 TOSBH HEKPO3iB 1 OCHMAHHS JIUCTKIB. 3 HACTAHHSIM
MOCYXH POCIMHU “BMHUKAIOTh” MPUPOAHIA MeXaHi3M ajanTtamii, o
NpPU3BOAUTH A0 3MiHM IHTEHCHUBHOCTI (hi3ionoriuHux mponecis. Yum
CTIWiKiIIa JI0 TOCYXH pOCIMHA, THM MEHII TJUOOKHH PpIBEHb 3MiH
METa0OIIYHUX MPOLECiB, 1, K HACTIJOK, MEHIII BTPaTH MPOAYKTHBHOCTI,
Kpala afanTHBHICTh IO MOCYXH. PiBHOIO MIpOIO 1€ CTOCYEThCS 1 COpTiB
rpyli, 3aly4eHnuX y Haii gociipkerHs [6]. OcTaHHIM 9acoM JJisi OIIHKH
MMOCYXOCTIMKOCTI BUKOPHCTOBYIOTh HE JIMIIIE MPSME UM OIOCEPEIKOBaHE il
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BU3HAYEHHS, a i METOIH EJIEKTPOIPOBITHOCTI, TaK sIK ii PiBEHb 3 BUCOKOIO
iMoBipHicTIO (r = 0,86) KOpemroe 3 BMICTOM BOIM B JIUCTKAX, a OLIBII
BUCOKUI  pPIBEHb  CIICKTPOIPOBITHOCTI  BiAINOBimae  Oumbmiid  ix
OBOJHEHHOCTI.

[IpoBeneHo mopiBHsIbHE BUBYEHHS 32 MOCYXOCTIHKICTIO 16 COpTiB
rpymi Ha migmem — cigAni OnekcaHapiBk B ymoBax lliBHiuHOTO
Jlicocteny Ykpainu.  EJeKTpoOmpoBiAHICTH JUCTKIB Ta iHIIMX TKaHUH i
OpraHiB POCIMH BH3HAYAIOTh 3 BUKOPHUCTAHHSAM 3MIHHOTO a00 IMOCTIHHOTO
CTpyMy. 3MIHHHM CTPyM J[O3BOJIA€ 3amo0IrTH TMONMSApH3aIii 3pa3ka, sKa
NPOSIBIISIETHCS TIPH BHUMIPIOBAHHSX HA MOCTIHHOMY CTPyMi 32 AOIOMOTOIO
enexktpomerpa E 7-13 [4]

JU71st OLIHKY BIUIMBY HEIaTUBHHUX YMHHHKIB, BUKJIMKaHHUX IIOCYXOIO,
OyJI0 POBEICHO BU3HAUEHHS €JIEKTPOIMPOBIIHOCTI JIMCTKIB Pi3HUX COPTIiB
rpymri (ikcyBaHHSM 3MiH €JICKTPUYHUX BIACTUBOCTEH TKaHWH y IMpoUeci
BTpaTH OCTaHHIMH BOAM y OIK iX 30UMBIIEHHA, TaK SIK TPH I[HOMY
30UTBIIYEThCA KOHIIEHTPAITIS MIKPO Ta MAKPOETIEMEHTIB.

JlocipkeHHs] TPOBOJIMIIM B CIIEKOTHI TMEPiOAM JIiTa, KOJIHU JTOCHTh
TpUBaNHi yac He OyJio omajaiB. AHANI3YIOUH 3MiHH €JIEKTPONPOBIIHOCTI,
MOXKHa  BiIMITUTH, [I0 HaWBUIIA pIBeHb  EJIEKTPONPOBITHOCTI
(2,76...297Mk  Cm) w™aB copr I[lansaka. ['pyma oOcCiHHIX COpTiB
Buminsinceka, ['oBepia, Buknuips, CMepiuka mMaiu eleKTpONpOBiIHICTE B
Mexax 2,2...2,3 mx CM. 3MiHa eJIEKTPONPOBITHOCTI TKAHWH JIMCTKIB
OCIHHIX COpTIB TpyIIi 3alle)KHO BiJl EKCIIO3WI[l Ta YaCTKOBOTO IX
00e3BOKyBaHHS.  HaliMEeHIIUM  TIOKa3HUKOM  €JEKTPOINPOBIIHOCTI
xapakTtepu3yBascs copT Tpembita 1,89 Mk Cum.

UYepes 4 roguHu, micis Aii Ha JUCTKU IITYYHO BUKIMKAHOI MIOCYXH,
eJIeKTPONPOBiHICTh 3HM3MWIAch Ha 0,6...0,3 MkCM, o BiAmnosigae 84 %
BiJl TOYATKOBOI, TOOTO 3HWXKEHHS BiAOyJoch jummie Ha 16 %. 3a
HaHWKYUM pPIBHEM 3HIDKEHHSI CTYIEHs eJIeKTPONpOBiTHOCTI, depe3 4
TOJIMHU TICJIS MiJICYITyBaHHS, BUIUBUTUCH COPTH BUINHSHCBKA, y SIKOTO
€JICKTPOIPOBIIHICTh 3HU3WNAch juiie Ha 9%, ta [lansuka (11%). dus
IHIIMX OCIHHIX COPTIB TPYIIl 3HIDKEHHA EJIEKTPONPOBIZHOCTI Oylio B
Mexax 16...20 %.

SHIDKEHHS €JIEKTPONPOBIIHOCTI B UHAMILI MiACYIIyBaHHS JIUCTS,
OYEBHIIHO, MOXKHA TIOB’SI3aTH 31 3MiHAMHM MPOHMKHOCTI MeMOpaH KIIITHH.
MeHmmM 3MiHaM E€IEeKTPONPOBIAHOCTI BiJIMOBijae OUTbINA CTIHKICTH 1O
BTPaTH BOJM MeMOpaHaMH Ta B LIUIOMY KJIiTHHaMHU. ToMy Ha 1[bOMY eTarti
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JOCHiTy HaHOINMbII IMOCYXOCTIHKUMH BUSIBIAIOTHCS copTu [laHsHKa,
BumnsHceka.

UYepes 24 TOAMHU micis miIcyIyBaHHS, BTpaTH
enekTponpoBigHocTi muctkamu csrainu 80...83 % y copriB Cmepiuka Ta
BumnsaCcpKa, a y TpemOiTH B Takiii cuTyallii eneKTpONpOBIAHICTD JIUCTS
3MeHIIyBajach Jjume Ha 62 %. 3HauHe 3MEHLICHHA  piBHA
enektponpoBigHocti B.B Topom. [5] TMOSCHIOE IIKI[UIMBHUM BIUIMBOM
MOCYXH Ha MUTICHICTh KaHANIB mia3mojiecM. | Bce ik, y copToBOMY po3pisi
TEMIT BTPaTH eNEKTPOIPOBITHOCTI TMiJACYIIyBAaHMX JIMCTKIB 1CTOTHO
BiZIPI3HAETHCA, IO BKA3Y€E Ha iX iICTOTHY BIAMIHHICT Y TOCYXOCTiHKOCTI.

Jnsi copTiB 3UMOBOTO CTPOKY IOCTHUTaHHsS XapakTepHa MeEHIa
aMIUTITyia 3MiH €JeKTPOIPOBITHOCTI HA TMOYaTKy JMAOCHITy, KOJH
HaOIBIIO eNeKTPONPOBIHICTIO BiapizHmucs coptu Conarina ta ETron
(2,61...2,62 mMxCwm), HaOmmxanuch 1m0 Hux Yepemmmaa Ta Pokcosana
(2,49...2,35 MxCwMm), a HaliMeHIIIa eNeKTPOIPOBIAHICTE Oyna y CTpHIACHKOI,
3onoroBopiTchkoi Ta 'y JIpBiBcbKOTO cyBeHipy (1,99...2,04 MxCwm).
Bigmitumo, mo y 3uMoBiit rpyni s copTiB Crpuiickka Ta JIbBIBCHKHIA
CYBEHIp xapakTepHa HaliMEHIa 3MiHa PiBHS €IEKTPOIPOBIAHOCTI yepe3 4
TOJTMHM ITiCTs miCynryBaHHs ucTs - Ha 10...13,8 %.

MoOXIIMBO HE3HAa4YHI 3MiHM EJIEKTPONPOBITHOCTI 0O0YMOBIEHI
OLIBIIOI TONMEPEIHLOI BTPATO BOJM Ta 3HAYHIIIOW aalTOBaHICTIO
TUCTS A0 miacymyBaHHA. Yepe3 24 ToAMHM HallMEHIIa BTpaTa
eJIeKTpOonpoBiAHOCTI 3adikcoBaHa y copTiB Crpuiicbka, XpHUCTUSHKA,
Yepemmmua ta CoHariHa. 3MiHa EJIEKTPOIPOBIAHOCTI TKaHWH JIMCTKIB
3UMOBUX COPTIB TPYIIi 3alle)KHO BiJX [ii €KCIO3WIlii Ta YacTKOBOTO iX
00€3BOXyBaHHSI.

BucnoBku. Cepen IOCHiPKyBaHMX COPTIB TPyl HaHOLIbII
nocyxocTtifikumu O0yiu — [Nansaka, Ctpuiicbka, XpuctusHka, Yepeminna,
ta CoHnartina. OTKe, piBeHb CTYIIEHs €IEKTPONPOBIIHOCTI JUCTA Iyl Ha
MoYyaTKy iX 00e3BOXKYBaHHsI Ta JWHAMIiKa 3MEHIIECHHs [[LOTO TOKa3HUKaA 13
BTPATOI0 BOJIOTH Ma€ YiTKO BUPAXKEHY COPTOBY crenudiky, MeToauka ii
BU3HAUYEHHS MEHII TPOMi3AKa i MEHII TpHBaja MOPIBHIHO 3 I1HIIMMH
METOAaMH MOOIYHOr0 BU3HAYEHHS MOCYXOCTIMKOCTI, 110 Ja€ MiJICTaBy IS
BUKOPHUCTAHHS HOTO Y SIKOCTI EKCIIPEC-METO/TY .
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VK 664.724:633.11 “324”
BIIJIMB KPYIIHOCTI TA TPUBAJIOCTI 3EPI'AHHSA HA
CKJIONOJIBHICTD 3EPHA MIIIEHUIII O3UMO1

Smyk H.0.}, Kosatuncskuii M.LY, Bimyk €.B.?
'Hauionanenuii yaisepcuter 6iopecypcin

1 IPUPOIOKOPHUCTYBaHHS YKpaiHu

M. KuiB, Ykpainn
e-mail: yazchsuk@gmail.com
2y kpaiHchKa 1a0opaTopis AKOCTi 1 Ge3IeKn

npoaykuii AIIK HYBill Ykpainu
M. KuiB, Ykpainn

e-mail: jenaybischuk@gmail.com

OnHuM 3 BaXJIMBUX IOKAa3HMKIB 3€pHA O3MMOI MNIICHMLI € HOro
KPYITHICTh, BOHA € OJIHIEIO 3 O3HAK SIKOCTI Ta BiacTHBOCTeH. UnM OinbIna
KPYITHICTE 3€pHA TUM BHINA ¢PEKTUBHICTH HOTO mepepoOt [1, 3]. YV onxHii
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napTii NIIeHUL MOXYTh OAHOYACHO 3yCTpidaTHCs SIK BEJIMKI Tak i ApiOHi
3epHUHH KOTpPi MAalOTh pi3HY TEXHOJOTIYHYy XapaKTepUCTHKY. Tomy
JOCHI/DKEHHST T4 BUBYEHHS TEXHOJOIIYHMUX Ta OIOXIMIYHMX MHOKAa3HUKIB
3epeH Pi3HOI MiXK COOO KPYITHOCTI € JIOCUTh aKTyaJIbHOK TEMOIO.

CmiBBimHOMIeHHST Oinka 1 Kpoxmaimio (OLIKOBO-KpOXMAaJTbHHMA
KOMIUIEKC) y 3€pHI MIIEHUI]l XapaKTepHu3y€ TMOKa3HHK CKIOMOIIOHOCTI
(xoncucrenmii 3epra). CkIomomiOHI 3epHa MIIEHUI[ MiICTATh BHCOKHH
BMICT OiTKa Ta KIeHKOBUHU [2, 4].

Mertoio JTOCIT PKEHb Oyio BCTaHOBJICHHS TUHAMIKH
CKJIOTIOIOHOCTI TIICHUII O3MMOI Pi3HOI KPYIMHOCTI Ta COPTIB Yy TpOIleci
30epiraHHs.

JochimkeHHs] TpOBOIMIACH 13 3pa3kaMy 3epHa MIICHUIl 03UMOi
nBox coptiB KBC [Ixepci i Ilomiceka 90 Ha 6a3i mabopatopiil xadenpu
TEeXHONOril 30epiraHHs, TmepepoOKM 1 CTaHAApTH3aIlii  MPOMYKIIT
pocnuaaHnTBa iM. Ipod. b.B. Jlecuka HYBIll Ykpaiau ympogosx 2021-
2023 pp.

Hnst posnineHHs 3epHa Ha (Qpakuii BUKOPUCTOBYBaIH CHTa 3
PELIITHIMHU TOJIOTHaMHU NpoJoBryBatoi ¢opmu: 3,0x20 mm; 2,5%20 mwm;
2,2x20 MM Ta 2,020 mm. Cxomu mux CUT chopMyBaimH TOCIiIKyBaHHI
¢pakmii: 3,0 mM; 2,7 MM Ta 2,3 MM. 3a KOHTPOJIb OYyJIO B3STO BCIO Macy
3epHa JIOCIiPKYBaHUX COPTIB.

OmiHky SKOCTI 3epHa NPOBOJAWIM Bigpasy micas 30MpaHHA
(koHTpONB), 4Yepe3 OAWH, TpPH, IHICTh, JAEB’ATh, IBAHAALATH MICAIIIB
30epiraHHs MIICHHUIII.

JlocHmi/pKeHHST  TIPOBOJAMJIACS  3TIIHO 3 3aralibHONPUHHATUMHU
CTaHJAPTHUMHU METOJIMKAMH, IO 3aCTOCOBYIOTHCS JIJIS OIIIHKH SKOCTI 3epHA
Ta MPOJYKTIiB HOTO MepepoOKH.

[TouaTKOBI OKa3HUKHU CKJIOMOMIOHOCTI Y JOCIIKYBAaHUX 3pa3Kax
3epHa MUICHULI CYTTEBO BapiloBaJM BIAMOBIIHO Bl COPTy U pPO3MipiB
3epeH. Jerio Buii nmokasHuku Oy y 3epHa copry [lomiceka 90 — 50-67 %
(puc. 1) y 3icraBnenHi i3 3epHoM copty KBC [Ixepci — 44-55 % (puc. 2).
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75 | @Bcsmaca 3epua muennui (kontpoas) B ®pakmis 3 mym O @pakuis 2,7 v O @paknis 2,3 mm

Cxionogionicre, %

Jlo 36epiranns 1 K 0 9 12
(KOHTpO.IB)

Tepmin 36epiranus, micsuis

Pucynok 1. 3miHa noka3sHuKa cK10n0ai0HOCTI 3epHa MeHuui
03uMoi pizHux ¢ppakuiii copty Iogicbka 90 mix yac 30epiranus

[lopiBHIOIOUM 3epHO Pi3HUX (pakwiif, cmig BIAMITUTH HaNUBHII
MOKa3HUKH CKIIOMOMIOHOCTI HE3aJe:KHO Bl COPTY Yy 3epHa i3 CepeiHiM
po3mip 3,0 MM y mopiBHSHI 3 iHIIUMH BapiaHTamu. Tak y 3epHa copry
ITomiceka 90 cknomoniOHicTE cTanoBwia 67 %, a B 3epHa copry KBC
xepci — Tinbku 55 %.

BapiroBaHHS TIOKa3HUKIB CKJIONOAIOHOCTI Yy JIOCIIIPKYBaHUX
BapiaHTax pi3HUX copTiB Oynu Hecxoxi. Y copty KBC [Ixepci Ha 2 micui
3a CKJIOMOMIOHICTIO OynM KOHTPOJBHUM BapiaHT (ycs Maca 3epHa) i
¢bpakis 2,7 MM — 48 % Ta HaWTIpII TOKA3HUKU OYJIM Y 3epHA 3 CEepeIHIM
po3mip 2,3 MM — 44 %. Y copry Iloniceka 90 Ha npyromy micili i3 3HaYHUM
BiJ[pHBOM 3a CKJIOMIOAIOHICTIO Oyio 3epHO ¢pakmii 2,7 mm — 62 %, Ha
TPEThOMY — KOHTPOJIBHUH BapiaHT (ycs maca 3epHa) — 53 % Ta HalHIKYI
MOKA3HUKH BifMivajiu y BapiantTy — y ¢pakuii 2,3 mm — 50 %.
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3a MOYaTKOBUMU IMOKAa3HHKAMH CKJIOMOMIOHOCTI 3€PHO MINEHUIT
coprty llomiceka 90 ycix mociimKyBaHHX BapiaHTiB Bigmosimaio 1-y xmacy
sikocTi, a copty KBC JIxepci — numie BapianTy 3epHa dpakiiii 3 MM. 3epHO
ycix iHmmx gochimkyBaHux ¢(pakuiii copty KBC [Ixepci Oyno B Mexax
JIPYTOTO KJIacy SIKOCTI.

Y mpoueci 30epiraHHs 3epHa MIIEHHI O3WMOI JOCIIIKYBaHHX

BapiaHTIB CIIOCTEpirajiv MOMIiTHI 3MiHH MOKa3HHKA CKJIOMOAIOHOCTI (pHC.
1-2).

65 5

B Bes maca 3epua muemiui (koutpons) O@paxnis 3 v B @pakuis 2,7 mm O Opaxuis 2,3 Mm

60 - — —

55 - —

50 -

45 -

CrkJironoaionicrn, %

40 -

35 -

30 -
Jlo 3bepiranus 1 3 6 9 12
(KOHTPO.IB)

Tepmin 30epiranns, micauis

Pucynok 2. 3Mina noka3HuKa CKJIONMOAIOHOCTI 3epHA MIIEHH I
o3umMoi piznux ¢pakuiii copty KBC [Ixkepci min uac 30epiranust

YOposoBK TPHOX-IIECTH MICSIIB 30epiraHHs 3epHa TIISHHII
copty Ilomiceka 90 y BCiX JOCHIKYBaHUX BapiaHTIB Big3HA4aId
30UTBIICHHsT CKIomoaiOHOCcTI Ha 5-7 % TOpIBHAHO 13 BUXIJIHUMHU
MOKa3HUKaMU. Y BapiaHTIB 3 HAWKPYMHINIUM 3€pHOM Ta KOHTPOJIHLHOMY
3pocTaHHs BiA0yBajIoCs JHIIE YIPOJOBK TPHOX MICSIIIB 30epiranHsl.
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3a mojanbiIoro 30epiraHHA ycix IOCHIKYBaHHMX 3pa3KiB 3epHa
JTAHOTO COPTY BiJI3HAYANM TOBUTFHE 3HIDKEHHS TIOKa3HHUKIB CKIOMOIIOHOCTI
— Ha 2-3 % mopiBHIOYH i3 3HAYCHHSAMH MOKa3HUKA 32 IIOCTOrO MiCSIIs
30epiraHHs.

Ha xinenp 30epiranHs xod i BigOymocst 3HW)KEHHSA ITOKa3HUKIB
CKJIOTIOIOHOCTI Y BCIX MOCTIKyBaHHMX BapiaHTax 3epHa copTy llomichka
90 TOpiBHIOIOYM 13 HIOCTHM MicsilieM 30epiraHss, aje Bce K MOKAa3HHUKH
CKJIOIIOAIOHOCTI 3aIUIIAINCS TOCUTh BUCOKMMHU. CiiJl BIAMITHUTH, 1110 BOHU
OymH BHIIE TOYATKOBUX Y BCIX JIOCHIMKyBaHUX BapiaHTiB.

Okxkpim TOTrO, 3pa3ku 3epHa copty llomickka 90 ycix qoCiiKyBaHUX
BapiaHTIB yIPOJOBXK YChOIO TEepMiHy 30epiraHHs 3a IMOKa3HUKOM
CKJIOTIO/IIOHOCTI HAJIEXKAIH JI0 TEPIIOTO KJIACY SIKOCTI.

[MporaroM mepmmx IecTH MicsAUiB 30epiraHHs 3epHa COPTY
KBC [xepci BimOyBasocs iCTOTHE 3pPOCTaHHS CKJIOHNOAIOHOCTI y Bcix
BapiaHTIB nociiny — Ha 2-5 % (puc. 2).

Ilomanpme 30epiranHs 3paskiB 3epHa copry KBC Jxepci
XapaKTepPHU3yBaJIOCs MOCTYIIOBUM 3HMKCHHSM ITOKA3HUKIB CKJIOMOIIOHOCTI
y Bcix BapianTtax. [liciis nBaHaasTH MicsiiB 30epiranHs 1-y Kjacy sKoOCTi
BigmoBigano 3epHo ¢pakuii 3,0 mm (60 %) Ta KOHTPOJBHOTO BapiaHTy
(51 %), yci iHII AOCTIKYBaHHI BapiaHTH HAJISKAIHU JI0 2-T0 KJIACy SIKOCTI.

MatematnyHa o00poOKa BCTaHOBWJIA CTAaTUCTUYHO 3HAYYLIH
BIUIMB Ha 3MiHY MOKa3HMKIB ckiononioHocti 3epHa coptiB KBC Ixepci ta
Iomiceka 90 ycix mocmimkyBanux (aktopiB. HaitOinpimmuM OyB BIUIHB
¢pakiiiii 3epHa Ha ckiononaioHicTh y copty [lomiceka 90 (Fp = 240,56 >
Fxput = 3,29) Ta tpoxu menmmm — y copry KBC xepci (Fp = 71,43>
Fxput = 3,29). CyrreBo MeHmow Oyna aig TepMiHy 30epiraHHs Ha 3€pHO
copty Ilomiceka 90 (Fp = 19,53 > Fkpur = 2,90) Ta Hauro y copry
KBC IOxepci (Fp = 38,79 > Fxput = 2,90).

TakuM YHHOM, HAWBHWINI MOKA3HUKU CKIOMOAIOHOCTI YHPOJOBXK
yChOTO Tiepiofly 30epiraHHs CHOCTEpiraid y 3epHa TIISHHIl COPTY
[omiceka 90 — 50-67 % mnopisHIOOUM 13 3epHOM copTy KBC JIxepci — 44-
55 %. MakcuMaibHi 3HA4YEHHS CKIIOMOAIOHOCTI HE3aJIe)KHO BiJ| TEPMiHY
30epiraHHsi Ta AOCHIAKYBaHOTO COpPTy OyJiHM BiAMiueHi y BapiaHty 3
kpynHicTio 3eper 3,0 mm. Jlo mioctoro Micsiis 30epiraHHs BigOyBasiocs
MIOCTYIIOBE 3POCTAHHS CKIIOMOMIOHOCTI, a Aajbllle He3HAUYHE 3HUKECHHSI.
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