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Wprowadzenie

LeSnictwo zawsze bygdo, jest i bindzie jednym z
uwaghfi s tgaobsipondaSricz N, zr -wnowalUony rozw-j, bezpi e
czgowi eka. Zrozumienie znaczenia | eSnictwa wymag
uki erunkowanego wykorzystania | as-w pzraznyejj ezd nmcler

Srodowi ska naturalnego.

Rozw- j |l eSnict wa [ unowoczeSnianie proces- w
i nnowacyjnych metod i technol ogi i wymaga znal ezi
osi NgnNIi ten ctlzamawvwiadmiie|jlsrzan sl eSnej wysoko
specjalist-w i pracownik-w, kt-rzy mogN Smiago w
wykonywal je zgodnie z wymagani ami [ standar dami

W dniu 21 marca 2024 r. z inicjatwy Mal ynskiego Kol edUu Zawc(
Mi idzynarodowej Akademii Nauk Stosowanych w GomUy
Nauki Ukrainy oraz partner - -w odby g aPrakiyainaVEdukada nd z y
[ N a u k :astarl, proBlanay i perspektywy rozwoju".

W konferenciji wzi nli udziag naukowcy, nauczyec
pl ac-wek naukowych z Ukrainy, Rzeczypospolite] P
Kanady i RepublikiMo g d a wi i . Ni ezwykl e cieszy fakt, Oe z r (
konferenciji.

Po raz trzeci konferencja odbywaga sifn w stan
rzeczywistoSci, ale zachowuj emyprtarcydycj e, kontynu

Uczestnicy konferencji podzielil:@ sin wyni kami
zakresu | eSnictwa i architektury krajobrazu, zapr

okazjn do wymiany pogl Nd- w.

Mater isayyt eMatuyzowane i dotyczN gg§-wnych temat

1. Trendy i priorytety rozwoju |l eSnictwa w kon

2. Ekol ogi a [ efektywnoSi energetyczna: prob
rozwi Nzywani a

3. Znaczenie i aspekty rozwoju ksztagtowania Kk

4. Stan i perspektywy przetw-rstwa drewna i pr

5. Perspektywiczne model owanie system-w zar zNd

6. Ksztagt owa niymejikultravejbrazaradycji eduk ac
Materiag polecany jest n aduykdoawkctoynt, z npyrmg, ¢ omvgna dkyonm
studentom w specjalnoSciach LeSnictwo, Ogrodnictw
Dzi fkujemy wszystkxeésn nikazyizyw mogot karci u or az
Wszystkim uczestni kom Uyczymy zdrowia, dal szej oW
Zwycinstwa Ukrainy i pokoju! Zapraszamy do wudzi ag
Rada redakcyjna
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Annotation. The article highlightshe conditions of growth, number, and diversity of plants
in the Volyn region, in particular the unique conditions of the Shatsk National Nature Park. The
floristic composition of the species of Shatsk National Nature Park according to the status that is
given to these plants in the Red Book of Ukraine.

KeywordsShat skkz Nati onal Nature Park, Shatsky

Red Book of Ukraine. endemic plants
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Abstract. This article provides an assessment of the effectiveness of the territory inventory
using the GIS system. The most popular software products using geographic information systems
(GIS) that praide solutions to various tasks in land management are considered. The main functions,
characteristics, capabilities and principles of working with software tools are described [3].

Keywords:land use, geographic information systems (GIS), land management.
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Abstract. This study aimed to assess the efficiency of two different sampling protocols for
meantree diameter at breast height (DBH) measurement of forked urban trees. The protocols were
tested on a dataset of 76 forked trees, each having more than three stems and sampled in urban areas
of Kyiv. First, we tested the efficiency of mean tree DBH esiimsiusing measurements of randomly
selected one, two, or three stems (random sampling). Second, we examined different combinations of
the thinnest, thickest, and average stems (identified visually) for each tree to estimate mean tree DBH

(targeted samptig). Root mean square errors (RMSE) were utilized to compare the utility of the two
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approaches. The targeted sampling of three stems (the thinnest, thickest, and average) provided the
highest accuracy of mean tree DBH estimation (RMSE% = 6.3%), compatredramdom sampling
(RMSE% = 12.1%). We recommend using the targeted sampling with measuring three specific stems
as a balanced solution in terms of estimation accuracy, bias, and time costs.

Keywords:multi-stemmed trees, urban trees, DBH, mean stem d&tdom sampling.
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Abstract The article examines the ecological and biological features of the bushes of the genus
Spiraea L., which are included in the landscaping objects of the Kherson region. 23 species were
established, which were analyzed according to the timing of flowering, their winter hardiness and
drought resistance.

Keywords:shrubs, landscaping objects, winter resistance, drought resistance.
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Abstract. The typological structure of pine forests in Ternopil region is analyzed. Thus, the
total area of pine forests is 19862.7 hectares. The typological structure of these forests consists of 24
forest types. The most common forest types are fresh horrdagrme subsoil (34.3% of the total
area covered by forest vegetation), fresh-pale subsoil (26.3%) and fresh hornbeam oak forest
(14.8%). This diversity indicates a wide range of environmental conditions under which pine forests
are formed in this regio.

Artificial plantations prevail by origin (96.2%). This indicates a high level of intensity of
forestry activities aimed at restoring and managing forest resources, as well as a possible low level
of natural regeneration of pine forests.
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ENERGY PROGRESS:
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Abstract This article focuses on the analysis of curreehtis and innovations in the energy
industry, which are aimed at reducing the impact on the environment. The main focus is on the
development of renewable energy sources, such as solar, wind and hydropower, as well as modern
technologies that contribute tthe efficient and environmentally safe use of traditional energy
sources. The author analyzes the political, economic and technical aspects of the transition to more
sustainable energy, and also considers the challenges and opportunities that arisgpnodbss.
Considerable attention is also paid to global initiatives and strategies aimed at reducing greenhouse
gas emissions and combating climate change. The article contains an analysis of various studies and
statistical data illustrating the current e and prospects of energy progress in the context of
environmental protection.
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1 d&3d dzh § dzfizeIHO todzd € Gslod

Keywords.Renewable energy sources, Solar energy, Hydropomrissions reduction,

Greenhouse gases.

Statement of the problem:In today's world, the problem of energy security and its impact
on the environment is becoming more and more relevant. On the one hand, the need to increase the

volume of energy supply is due to the rapid pace of industrial development and the groweth of th
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global population. On the other hand, a significant part of the produced energy is based on the use of
fossil fuels, which leads to an increase in greenhouse gas emissions, air and water pollution, as well
as other negative consequences for the enviraohme

In this article, we try to understand the current state of affairs in the energy sector, identify
key challenges and opportunities, as well as discuss ways and strategies that can help reduce the
negative impact of the energy industry on tlevironment, while ensuring the sustainable
development of the energy sector.

Analysis of the latest researchCurrent research focuses on the development of solar and
wind energy technologies. For example, improvements in photovoltaic cells and wimasuriake
it possible to increase the efficiency of energy production and reduce the cost of its production.

Artificial intelligence and machine learning open up new opportunities for optimizing energy
production and distribution. This allows forecastingrgy demand, better load management and
efficient integration of renewable energy sources into the overall energy system.

Research in this area focuses on the development of eekiggnt technologies and
systems that can significantly reduce carbonxid® emissions. This includes innovations in
insulation materials, heating and air conditioning systems, and the development of clean technologies
in industry.

Recent research in nuclear power focuses on the development of safer and more efficient
reactors including small modular reactors and technologies that promise to reduce the risks
associated with nuclear waste.

The latest CCS research shows how carbon dioxide emissions from industrial facilities can
be efficiently captured and safely stored. Thia b& an important part of the solution to reduce
carbon emissions, especially in those industries where complete decarbonization is difficult.

The importance of developing and implementing policies that support the transition to
cleaner energy sources cahte ignored. This includes legislative initiatives, financial incentives,
tax breaks, and regulation of emissions and fossil fuel use.

Since the end of the 19th century, technological progress has greatly increased the efficiency
of using energy to meétuman needs. This progress was accompanied by a significant increase in
energy consumption with corresponding consequences forsoaimmic development. Economic
development is responsible for approximately 36 billion tons of carbon emissions penyeaaarége
of 4.8 tons per capita). Therefore, developed countries and developing countries have undertaken
obligations to reduce emissions, which are defined as national contributions. Therefore, both
developed and developing countries have begun to pldrnaplement policies that encourage the
reduction of emissions without reducing the rate of economic growth and development. Such

measures include carbon taxes, emissions trading schemes, energy taxes and the removal of subsidies
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This mechanism can prale guidance on how to implement emission reduction policies without
significantly reducing economic growth. Energy demand and climate change are challenges for all of
humanity. Researchers and policy makers are convinced that energy efficiency is theuwess

for safe, sustainable and inclusive economic growth. This is the mosaftaxdive way to improve

security, overcome energy shortages, increase welfare, increase competitiveness and reduce the
environmental impact of the energy system. Accaydmthe Yearbook of World Energy Statistics,

global energy consumption exceeded 143.91 million tons in 2019, the fastest annual growth rate in
the last decade at 2.3%, and globab@@issions from fuel combustion reached 329.15 million tons.

each of whib had an annual growth rate of 1.9% in 2018. Advances in energy efficiency in cities and
households can help reduce greenhouse gas emissions and improve public health. A shift to renewable
energy sources, including electricity and possibly hydrogen, caati lead to a shift to cleaner
energy sources, which could have a positive impact on urban air quality.

In low-income countries, the dissemination of affordable technologies to reduce the impact
of indoor air pollution and other negative health effeatsaias a top priority. Buildings account for
about 40% of the world's annual energy consumption. Growing concern about environmental issues
such as Cg NOx and CFC emissions is driving the search for environmentally friendly heating and
cooling technologig. Under the Montreal Protocol of 1997, governments committed to phase out the
use of refrigerants that can destroy stratospheric ozone, leading to the depletion of the ozone layer.
One way to reduce energy consumption in buildings is to design ee#irggnt buildings that use
energy efficiently for heating, lighting, cooling, ventilation and hot water. By implementing passive
measures such as natural or hybrid ventilation instead of air conditioners, primary energy
consumption can be significantly re@ac Solving the environmental problems we face today
requires longerm potential actions to achieve sustainable development. Increasing energy efficiency
is an important step in the transition from today's fossil-dashinated world to one that relies on
cleaner fuel sources and advanced technologies such as photovoltaic (PV) panels and fuel cells (FC).
Energy security, economic growth and environmental protection are the driving forces of energy
policy in the countries of the world. As world populatiaowth rates often exceed 2% on average,
the need for more energy is increasing.

Improvements in lifestyles and demand for energy are growing together, with rich
industrialized countries, home to 25% of the world's population, consuming 75% of the world's
energy supply. Currently, global energy consumption is estimated at 22 billion kwh per year. To
meet this energy demand, approximately 6.6 billion cadmprivalent tons of greenhouse gases
(GHG) are released into the atmosphere. About 80% of this volumecainted for by carbon
emissions from the burning of energy fuels. At current rates of use, oil, natural gas, and uranium

resources will be depleted within a few decades, given population growth and increased energy
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consumption in developing countriesorfeoal, it will take about two centuries. Therefore, we must

try to take precautionary measures today to preserve a livable world for future generations. Research
on alternative energy sources of the future has been and continues to be conductedth@ solve
complex problems of recent years, such as the increasing energy needs of the world's rapidly growing
population and global environmental pollution. This requires the development otelong
environmentally sound energy supply options that lead tosaé®f renewable energy sources (water,
solar, wind, biomass, geothermal energy and hydrogen) and fuel cells. Renewable energy sources can
protect the country from the negative impact of energy supply, prices and related environmental
problems. Hydrogerof fuel cells and sunlight for photovoltaic systems have long been considered
as potential alternatives to oil, gas, coal and uranium. These are the most common elements in the
universe.

The use of solar energy and photovoltaic systems for daily electnegéds has obvious
advantages. This avoids the consumption of resources and the deterioration of the environment due
to polluting emissions, oil spills and toxicdpyoducts. A 1 kW photovoltaic system generating 150
kWh per month prevents the extractioin75 kg of fossil fuels. It also prevents 150 kg of :G@m
entering the atmosphere and saves 473 liters of water. Electricity from fuel cells can be used in the
same way as electricity from the network. It can be used to power household applianicks|dsh
and even cars. Each gallon of gasoline produced and used in an internal combustion engine emits
approximately 12 kg of C§a greenhouse gas that contributes to global warming. Alternative energy
sources include biofuels.

U Biofuels have become artractive option that can not only meet the demand for energy, but
also contribute to the reduction of fossil fuel reserves. Biofuel contributes to increasing the well
being of society and preserving the environment. Research and development that exsmines t
multifaceted environmental impact of biofuel production and use. These studies highlight the
complex dynamics and interdependencies that shape the outcomes of biofuels activities. To fully
appreciate the role of biofuels in production, it is necessamohsider all aspects and factors
affecting them. The use of biofuels from sustainable energy sources should reduce greenhouse gas
emissions and reduce the importance of oil. This can be achieved, in particular, with the help of
biofuels from algae, whichave a high energy content, low emissions and are environmentally
friendly. In addition, biofuels are often produced locally, are affordable, sustainable and reliable
fuels derived from renewable sources (Biofuels can absorb carbon dioxide from theirar du
growth). When biofuel is burned, carbon dioxide is released, which is the same carbon absorbed by
plants during their growth. Therefore, biofuel has zero net emissions. Currently, given the current
state of industrial development, the use of biofigetee only solution: in 2014, biofuels accounted

for 5% of transport fuel in the EU. Biofuel production must meet the criteria of sustainable
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development. The target of 10% biofuel in transport can be achieved through sustainable biofuel
production. Theseriteria include:
U Biofuel is not produced from areas with high biodiversity (primitive forests, nature
conservation areas),
U Biofuel is not produced in areas rich in coal (wet areas, forests) camjls used for biofuel
production obtained through apprigte agricultural practices that protect nature.
U Sustainable biofuels should reduce greenhouse gas emissions by at least 35% compared to
fossil fuels.
0 Companies participating in the biofuel supply chain must meet sustainability criteria based
on thefollowing indicators:
U Provide data on production, certification and other information to national systems.
U Use systems capable of certifying compliance with EU certification requirements.
U Most biomass is produced from wood.
However, shorterm forescrops and perennial herbaceous crops (BTC) grown in-short
term crop rotation can also be used for biomass production. Such plants do not reqtgueatiigh
soil and can be grown on lands unsuitable for growing traditional food and fodder crops. Agcordin
to Pudelko et al. (2012), the area of land suitable for growing perennial energy and industrial crops is
1.6 million ha. According to Wicki (2017), the production of fuels from renewable sources is
considered an important direction in the developmenh®bioeconomy, as it reduces greenhouse
gas emissions. Biofuels can be divided into four categories:
Biofuel of the first generation is produced from rapeseed, cereals, beets and potatoes. These
biofuels are produced from oil crops, starch crops and fugang et al., 2018) The fuel industry
must compete with the food and feed industry for these products,
- Biofuel of the second generation is produced from-foma products, mainly straw,
miscanthus, sedge, energy crops and, mainly, agroforestry waste,
- Third-generation biofuel is produced from algae and may become the biofuel of the future.
Algae do not compete with food crops on arable land. Algae can be cultivated in sewage and other
residual waters (Adeniyi et al., 2018).
- Fourthgeneration biofuelnclude genetically modified algae. Foudbneration biofuel
biomass is obtained from microalgae, macroalgae, and cyanobacteria (Abdullah et al., 2019).
The production of secongeneration biofuels represents an opportunity for the development
of the enegy sector. Lignocellulosic plants, the raw material for seagerkeration biofuels, can be
grownonlowqual ity soils and degraded | ands (KrzyUC
(76%) and bioethanol (20%) are used in the EU. According to Dem{2008), the biggest difference

between biofuels and crude oil is the oxygen content. Biofuel contains from 10 to 45% oxygen, while
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oil contains almost no oxygen, so the chemical composition of biofuel is very different from oil. Most
traditional biofués are produced from crops, such as ethanol from corn, wheat and sugar beets, and
biodiesel from oilseeds.

The most important threats to the production of biofuels are: the increasing use of agricultural
crops for energy purposes, which encourages monweuwf agricultural crops; biofuel has a lower
calorific value and consumes more fuel than gasoline and diesé088@nd 10%, respectively), so
the reduction in greenhouse gas emissions compared to traditional fuels is insignificant and will
continue todecrease; negative impact on the prices of agricultural raw materials and food products
(increased prices, including due to speculation on agricultural markets); increase in land areas devoted
to growing crops for energy purposes; increase in land areasedeto growing crops for energy
purposes; decrease in the amount of land allocated for the cultivation of energy crops. competition
for agrefood raw materials between the food and feed industry, on the one hand, and the biofuel
industry, on the otherpa its consequences; potential threats to food safety, including ; lack of water
resources in Poland. especially serious problems for Poland, which is poor in water resources
(Borychowski, 2014).

Conclusions and prospects for further scientific researchSumming up, it can be
concluded that promoting the innovative use of renewable energy and strengthening the renewable
energy market contributes to the preservation of ecosystems by reducing emissions at the local and
global levels. It also helps to improeavironmental conditions by replacing traditional fuels with
renewable energy sources that do not cause air pollution and greenhouse gas emissions. This approacl
to energy policy will help reduce the impact of climate change, preserve biodiversity atelare

more sustainable and environmentally friendly energy system for future generations.
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Abstract. The characteristics of the sowing qualities of the common oak acorn, collected in
different stands of the National Nature Park "Hutsulshchyna" in different years of fruiting, were
studied and compared. The object of research was the seeds of commormiocak,eached in
different places and conditions of growth during 2@222.

The work describes methods of collecting and studying seeds, methods of determining their
sowing qualities, etc., and compares the characteristics of acorns from different yealleafon
and places of growth.

Key words:common oak, acorn, forest seed production, sowing quality of seeds.
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Abstract. The article provides an analytical review of scientific and technical information
regarding the possibilities and prospects of using unmanned aerial vehicles in various spheres of the
national economy of Ukraine. Tiechnological features of drones were analyzed, the potential and
prospects of their use were clarified, and the advantages of using UAVs in comparison with
traditional and classical methods of performing similar work were established.

Keywords:unmanned arial vehicle, monitoring, field of use, technologies, landscaping,
forestry.
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¢ b s t The prevalence of individual birch species in the dendrological panked after B.
F. Ostapenkathe village of Dokuchaevske, wsidied. An assessment of the indicators of the
sanitary condition of plants from the genus Betula was carried out, an analysis of the main taxamental
indicators, age, height, diameter was made. The reasons for the deterioration of the sanitary
condition d representatives of the genus Betula were established, and the mechanisms of damage
were studied.

Key words: dendrological park, sanitary condition, phytocenosis, lesions, pathology,

resistance.
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Abstract. The article examines the results of seed propagation of catalpa trees. The
technological features of seed reproduction were analyzed, the optimal depth of sowing and the
volume of the container for growing were determined.

Key words: seed propagéon, landscaping, introduction, Catalpa bignonioides Walt.,

germination, time and depth of sowing.
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Abstract. The species assortment of decorative grass plants, which are used in the landscaping
of garden and park objects of urbanosystems of Ukraine and the offers of private nurseries, garden
centers and the species diversity of cultural and phytocoenoses of urban ecosystems of the Kyiv
region, were analyzed. It has been established that species of the genus Festuca L. Ha\l&rgdai
range and wide use. For the formation of lawn coverings, 3 species are used and as elements of flower
compositions 11 species of plants from the genus Festuca L.

Key words decorative grass plants, Festuca L.
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Abstract.In the territory of the Pokuttia Carpathians, 44 types of forest are recorded, of which
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the hygrotope (soil moisture class), moist types pke@pruce group of forest types is the most
widespread, occupying 45.8% of the total area of forested lands of the Pokuttia Carpathians.
beech group of forest types has a slightly smalhare (37.5%). The fir group of forest types occupies
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Abstract: The results of the study of the amelieatiole of protective forest plantations in
the water protection systems of small rivers of Ukraine are presented. Differentiation of drainage
areas according to watphysical properties, accumulative and sewage treatment capacity within
various elementsf the hydrographic network was revealed.

In the runoff areas classified as depressions and slopes on the watersheds eb#mk left
foreststeppe of Ukraine, forest strips do not ensure the complete transfer of surface runoff to subsoill
and soil. It is ecessary to create watggulating structures that take into account the experience of
hydrotechnical anterosion measures, three types of flow sprinklers and wegelating earthen
ditches of the fan type were tested. Runoff sprinklers were createtttoept concentrated runoff
that falls along forest strips, along field roads and fietést strip borders to hollows, streams and
ravines, with its transfer to forest strips with high water absorption capacity.

Keywords: stokoudarnye areas, surfacd and groundwater runoff, spray runoff water

regulating ditch.
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Summary Oil and its derivatives are one of the most widespread and dangerous
anthropogenic pollutants due to the ability of hydrocarbons to form toxic compounds in soils, surface
and groundwater. Oiproducts differ significantly in their properties, including volatility, viscosity,
water solubility, and ability to be absorbed into porous materials (soil). Oil and its products are
potential sources of pollution, covering all structures related toetkteaction, storage, treatment,
waste disposal, refining, transportation, consumption of oil, as well as atmospheric deposition of
contaminated precipitation. This study was conducted to determine the potential negative impact of
hydrocarbon pollution onhte ecosystem. An analysis of the polluting properties of oil was carried
out, and the risks to ecosystems in connection with oil spills were identified. Conclusion. Although
the bioenvironment is able to partially selfirify from oil products, hydrocarbopollution has a
significant negative impact on ecosystems. Namely, it changes the chemical composition of the soil,
causes changes in the composition of soil humus, significant disturbances in soil microbiota,
suppression of photosynthetic activity ofrglarganisms, which primarily affects the development of
soil algae, and a negative impact on soil fauna, which leads to their mass extinction.

Keywords Ecosystems, hydrocarbon pollution, oil spills.
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Introduction. Oil and its derivatives are among the most widespread and dangerous
anthropogenic pollutants due to theli@pof hydrocarbons to form toxic compounds in soils, surface
and groundwater. Petroleum products differ significantly in their properties, including volatility,
viscosity, water solubility, and ability to be absorbed into porous materials (soil) [1].

On the one hand, oil is a valuable raw material for the oil refining and petrochemical
industries, and on the other hand, it acts as a serious pollutant when it reaches the environment.
Environmental pollution by oil and petroleum products leads to disrupfithre ecological balance
and natural balance of ecosystems, changes in ecological and trophic groups of biocenoses, and toxic
effects on all living organisms, including human beings. The most significant and determinant cause
of manmade impact on the wemonment is accidental oil spills during oil production and
transportation, the number of which is growing every year for various reasons. This changes both the
physicochemical parameters of soils, groundwater and surface water, and clearly showsgataisiolo
changes in micro mycc and phytocoenoses, which, depending on the concentration of oil products,
range from inhibition of enzymatic activity to fatal consequences [2, 3].

The purpose of this study was to identify the potential negative impact afrbwarbon
pollution on the ecosystem.

Thus, the source of pollution can be oil supply facilities, i.e. all facilities related to the
production, storage and treatment of oil and wastewater, oil refining, transportation of oil and oil
products and their cenmption, transport, as well as contaminated atmospheric precipitation. It is
known that the bulk of pollution comes from oil transportation. Normal tanker operations (ballast
loading, ballast release, oil loading and unloading), rather than acciderdascanmepanied by large
oil losses.

In recent years, Ukraine's oil consumption has beeB02%illion tonnes, which has resulted
in a dense network of oil product supply facilities throughout the country. The petrochemical load
varies by 4 times across thegions, and the environmental and geological risk by 2 times. This
indicates that almost the entire territory of Ukraine is at risk of petrochemical pollution. The area
contaminated with oil products exceeds 30 thousand hectares. Groundwater is thelmacaibley
as it is of utmost importance for providing the population with ‘gjgality specific water.

Oil, which has a lower density than water, tends to float on the water surface over large areas.

During the first eight days, the almost rimxic light alkanes evaporate. Fresh oil has a strong toxic
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effect, which decreases relatively quickly as low molecular weight naphthenes, which are highly toxic
and resistant to decomposition, evaporate. Another characteristic of oil pollution is its ability to
capure and concentrate other pollutants, such as heavy metals and pesticides. When oil spreads over
a large area, it greatly increases the possibility of various reactions, as substances soluble in oil are
able to participate in a variety of chemical processe

Once in the soil, oil products are distributed differently than in the water environment. They
are absorbed by the soil (especially dry soil) through capillary forces and can remain in this state for
a long time, depriving the soil of fertility and timg it into a sponge saturated with oil products.

Soils are considered to be contaminated with oil and oil products when the concentration of these
substances increases to a level that disrupts the ecological balance in the soil system, leads to change
in the morphological and physicochemical characteristics of soil horizons, changes in the water and
physical properties of the soil, disruption of the ratio between individual fractions of soil organic
matter, and a decrease in land productivity [4].

Oil contamination creates an environmental problem associated with a profound change in alll
links of natural biocenoses or their complete transformation. A common feature of -all olil
contaminated soils is a change in the number and limitation of the speciegydofessil mese and
microfauna and microflora.

Significant gradual changes in ecosystems occur. Initially, there is a massive death of soil
mesofauna. Three days after the accident, most species of soil animals completely disappear or make
up no more thn 1% of the control. Light fractions of oil are the most toxic to them.

After a shortterm inhibition, the complex of soil microorganisms responds to oil pollution by
increasing their gross numbers and activity. "Specialised” groups develop, participatimg
utilisation of hydrocarbons at different stages. Over time, the maximum number of microorganisms
corresponds to the horizons of

fermentation horizons and decreases in them along the soil profile as the hydrocarbon
concentration decreases.

The main'explosion™ of microbiological activity occurs during the second stage of natural oil
degradation, when the total number of microorganisms in soils approaches background values, but
the number of oibxidising bacteria is still higher than in uncontamidageils for a long time.

Changes in the environmental situation lead to a decrease in the photosynthetic activity of
plant organisms. First of all, this affects the development of soil algae: from their partial suppression
and replacement of some groupshnothers to the loss of certain groups or the complete death of the
entire algal flora. The photosynthetic functions of higher plants also change, and the activity of most

soil enzymes decreases on contaminated soils.
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Selfcleaning and selfestoration ofecosystems is a stdyy-step biochemical process of
pollutant transformation accompanied by a consistent restoration of biocenosis. The most common
stages of oil transformation are physical, chemical and partially microbiological decomposition of
aliphatc hydrocarbons; microbiological decomposition of low molecular weight structures of various
classes, formation of resinous substances; transformation of high molecular weight compounds such
as resins, asphaltenes, polycyclic hydrocarbons.

Regeneration ofibcenoses occurs in accordance with the stages of biodegradation. As a result
of natural processes, such as evaporation, dissolution, emulsion formation, assimilation by living
organisms and sedimentation, the composition of oil is constantly changitgttdeelecomposition
and transport of various componentsl constituents [3].

Within a few days, 25% of the olil slick disappears due to the evaporation of light components.
Low molecular weight components are mainly removed from the oil slick by dissglwith
aromatic hydrocarbons dissolving faster thamanaffins at the same temperature. The main abiotic
factor in the transformation of aromatic hydrocarbons, which are resistant to degradation, is
ultraviolet radiation. Photochemical processes caoothpose even the most stable polycyclic
hydrocarbons within a few hours. In soil, this process can occur only on its surface [5, 6].

If the volume of spilled oil is large enough, a kind of surface deposit is formed, from which
oil products penetrate inground and surface water. In this case, the surface is put out of economic
use for a long time, and a strong fire hazard is created in the area. [7].

It is worth noting the ability of the natural environment to -sédfanse from oil products
through theitbiochemical oxidation by bacteria present in soil, soil solution and natural water. The
biochemical (microbiological) impact of bacteria, fungi and other microorganisms on oil components
is much broader and covers a wide range of substances compareproxrésses of evaporation and
dissolution.

Conclusion. Although the biological environment is capable of partially-pelfifying from
oil products, hydrocarbon pollution has a significant negative impact on ecosystems. This includes
changes in the chemiaczomposition of the soil, changes in the composition of soil humus, significant
disruptions in the soil microbiota, suppression of the photosynthetic activity of plant organisms,
which primarily affects the development of soil algae, and a negative impacil fauna, leading to
their mass extinction.

REFERENCES

1. Hoang, A. T., Nigetil, S., Duong, X. Q
Advanced supehydrophobic polymebased porous absorbents for the treatment gbasilited
water. Chemosphergy7, 130274.

105



2. Ma, X., Xu, J., Pan, J., Yang, J., Wu, P., & Meng, X. (20R@&}tection of marine oll
spills from radar satellite images for the coastal ecological risk assessment. Journal of Environmental
Management, 325, 116637.

3. Lee, K., Coelho, Gl.oughery, J., & de Jourdan, B. (2023). Advances to the CROSERF
protocol to improve oil spill response decision making. Aquatic Toxicology, 260, 106580.

4. Crayton, M. J., & Naher, N. (2023). Beyond oil spill cleanup, abandoned infrastructures
affect the envonment todA case study of the lived experiences of the Niger Delta People. Public
Works Management & Policy, 28(1), -B3.

5. Barron, M. G., Vivian, D. N., Heintz, R. A., & Yim, U. H. (2020). Lotegrm ecological
impacts from oil spills: comparison of Exxovialdez, Hebei Spirit, and Deepwater Horizon.
Environmental Science & Technology, 54(11), 648&7.

6. sttO2dzs C 59, [, [ " tesh dzd yJ dzs ts, w. , sWBtolzC
RZOWIsso sSGts L OBtolzHdzj dzdzv dzO § jteiB' G L 3 dz o dzOMmisd
Visnyk of Karazin Kharkiv National University. Series" Geole@gographyEcology", (57).

7. stelzGgdz' yJ dzf s, [ . [ ., & s Btedzzm, o . {. (20
ZOWIstst SO dZOWIstsftesHEZSISORBd d&O Isjtedlstste’ © wbkzdm! €

106



fefafrRIJeoovw vl ftrr1c 18l 1LRM o1 wl,
cs Jdrivd4d v JrRrv vrtélrlorRYy RM & wl

| dzZso © |1 Odzj to' W
MiskHj dzls € O d3Qeaglipisds@.lselz tc d
1 0y sdf@dz” a@zd efdlsjls B' Sty Mkztem' o ‘ddd ftedtetsH ¢

¢ dzslsOy " W d ydzd?2 fmMdrtsdzse ' ydzd?2 MmMisOdz dz¢ H d dzd
BOs s+ BijLftMijtejHdz 2 ofdzde dzO ~~° ydlklsw. uj ditste
Hdzw  8CtcOh jdzdz? MOBSY sykzlslsw SO L dzOR 5H Y j dzdgv o dziz
fosMsstecztedMis Calafl 3 dzj sBR ' Hdzgdr jdzj d3gj dzls® @ HBL 9 S
fcslstcj BORBI SO LH' BdetsMmlsw i3 .

s dz ytse ' frfipdatsfo, O: fj dafts to dz' MOHJ, o' Hyklslsw, L
Msd Bz v Iststed, of d&zdo dzO Btec Odzd yYklslsw.

Abstracts A person's physical and psychological state are closely related and have a direct
impact on his life. Sensory gardens can be one of the tools for improviAgeivejland finding inner
harmony Proper organization of space using the necessary elementdlau to attract people with
different needs and abilities.
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Ydlslsw.

[ "M ¢ fJedesHdy Isjtedlstste’ ™ LOBJLYJyksls:  Mmd!
fJjtejoOEd HdW d*rHJj?2. 1 JBHEZSCOLBIEB BRI ' HIse j o
W'Lduydaj LHBStetse OW. sfsmisjtej yjddvw L O §tedtesHdzd o3
Ld3j dzh 2 yd dOftckzeck IsO fmistej M.

v jteOf jolsdyde MOHd o€ dzt yO¥ IsH dztizo dgyj & Q dz'mdz'dz tsdg da!
MOHd IsO MOHd Hdzv tj OB dz' sOY"' °

4] dzstedzdi?2 yimMOs< to] d3d 2 ftesmils' to, w e d?2 ftod L dzC
o' L des 3@dz' HisyirfsAe " o " HEo OYy' @ LOeaHWCd ME dzOH dzd € O3
wdzlz ‘ 9 JdzdSC O ¢' dz ¢ fplos Isthis diaszddlos thylse , d3Odz’ f z dzs
o' h jdadgv 3 ' Mmlsotste® 9 Olsd kdz' COdz' dzkej st zstcmM®OH d
hdesCd?2 MfjSikte tsMmMe  Isdz' 7 ' toj Stej Oy' 2dzdm L Ofistsf
Eydz @ L sfitse dzd o oz fusidipaly’ B O@3]ls d frpls * Is . cS WttdzO
By zls! HftsdBsclsd 9 HBSEEZYH' L O dz#H! &3 L HJ d&3j day

ldH" dzwe s fowlkss odH' &8 MmJj dmstedzdr MdMisj d&3g, L O
Me " Is: L't, HBIdE, MBOEC, d¥r O Mdzkr (lsOBd. 1) .

v OB dfiYytsd ¢ dzOH Jjdzi BBj dzls' & of dzdeokz dzO 6 wlis+ dz¢ H M

1 Of OR g BOC 1 te r slsde¢ o dzlz 7
so9'Isd vteOo ( 1 dzd LIs &EO dzj Ztod Wil ©2 dzw 1obBHJ
f4twhfjcl
vicOoB®uzd [oty] | duSE dzY HIS dlstoclz CfstizedcjOte 7 d | dzd davids * dz
BO2 H Odzy
Jteded CESH( stsdiS@o ‘" Is v j B J tetotsdz joton zkdg stk
[ tsad /\tsleL% S kda s [ d fy lecSisdn dzd dz ¢ fdsOR"

[ 3 J to;j Batede, L. (2013). The design guidelines for therapeutic sensory garBessarch for rural
development2, 114119 [1].

VL Odzj X ozt st & i ffilsidod 3z dzfy ks &5 B to I tod$d Hdd H2): o

Al sdegsmOH, wWCd2 of dzd e O 1 Sscr@Hizs dg ted3tlg ef Hols(P o
Hy odSttcdmistsolze Is! Mw IstcO@oad SO Co ' Isd L Mmddz dzd o
Ad OH, h s BHAsYOMdts Misd d3lzdzé o O il d i o PO Blic ¢ 1© HaA
ZO Ctej &3'H jBH O dsgy nj BBy 2B d&ZO LeokzCtsaddd o' H
9' LEzOd detsdse Myted2 dgv Isls* .
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A OH "L OCIde LOyYy' ‘¢ EM' 7 GtteOdz 9 yYyklslsw. ]
fsH"  dzjdzgd?2 dzO HJC " dz2 €O H' dzv dets € .

[ dzv Hottn MisOdzdz’ = o9dH' & MOH' & L OWhE dzezlslg dzw
ftesojMmMisd LO Mjdhstcdzdds fteddzydfsds (LokEBs9 0O, IOC
sdfsd3 ofdzdeolz dzO dz¢ Hd dzlz ( L t5dz0O, hs Mmisd iglz dzs o¢
Ctsdzyd delstcOy* " ) .

ltcOoddzt des BtcOdz' L 89 OO IsjtedlsiB@H W W @ {5 LLooEdrO:
' H9' ' HEZ® OYyOds, soO¢ dzs HWds L BBy jdddsd W' Ld
dzj sBrn'  Hdzs HBItedBzeo Olsdmw HjWwECdn ftoddydy o [ 3].

lteddzydt HEMiskY dasmisdzé. H jz2sB' W Jtfe'J HBazch "Agdzigf@3d z {f Bsbsd
BOS Md @30 dz! dats € sSd3W et tgdzd dpd ®On- BH A2 j S Isted dslzeo Olsd Mw
odMmsls, BB d&OhIssolzoOlsd §fOdHEMd L O dzOW o datsfmils’® o dts
ZOo Csdzdh dg' sets MjtcjHBSadh O jdzj d&3j dzlsOdsd B dzZOG sz ls t
Hitste' 3 ¢ d, wg! odCgdsOdPdz' 6 | BOC dzd &2' dElsOlstf dzOdad L
OkzH' ' dW sted3OYy"' 2dz' HEh C (.

ltoddzydt to' odestf tcOo desets odCsted MisOdadz” . [ Mdats o o
Hy ®Bsykls! fjttijBlkzoOlsd dtHd ' Lds’ o' Ccoats’ ¢ 0Olsj
lted vy =Bl Osdrzj Is! Mw " dzsjetcOy' ' v EkfM' " ojtMmlse dz
Mtsy' Odzt dzgz oL O BsH lstodzdzr ¥ ydfsfiH ! i@fftcd dzydtif 2 Mmlse ste
ftesmMisstelz, Jtod Htotsj CIskzo Odzdz’ MOHLE oFCtHeBOR’ HdAS dirfdadst
Me dzv dzgd 7§ jlst®] chf@aittHotsfn d3j Bdz' © L cetsMmisteddidd € kls Od3qd
FoOelk ftd odsBte'  mHjjSdyjapsddevds ikl ddd dg d dstsy Iz Is -
fsHtcOL dzdod?2 of dzde dzO dzt Hj2 ydtdL odH' dzj dgdzgv s
otsdzsmMs ' 8 dOVW Wzd HIHO BT ' Mlis, OBt 9dzOMmMdz' HiSEC W BSted3lz.
tej ysoaddzed, wW¢ Isdfp we' Hded?2.

lteddzydtf-j iiiggjr Bdzse s Mf oW dglzo Odgdz?  jtcj HB OYO' M
hts 9" Hftse' HO' MtezCIkzts® MOHE LO Isdfisd oaf dzdoe iz

lteddzydt dzO tstef IS dls Oyl 8 dzf salzCHeykzIlslsw . | j 5B A" Hdzt
&ZzO0 Isjtdlstste’ mMoHk O tcOoadlsd ©"  He' ' HEZOoOY' o [
1 Of tod € dzOH , HdzZw e Odz L Oy* Lsdzd L Of Ok odmOt
JquoOy jded iz Otctrdg@lsts d3,dzt Ftsol B toj yJ fIststed. 1 teslsy, ¢t
~nOOCIsjteds OCyjdelsde Co'Isd (dOMduyjdd?2 Ctsdz' o6 OB
Lsdzd dzj sBr HdzsB Mlsotstedlsd Editse d, LO wWCedr 9 HO9'
sL dz02 s d3dzs figWOlsid dstg sy dzd detss . { sfipdzd ded * yd daj dzO2 9 C

Md dzmstedzd = MOH ' 8. I tsded dzi Odzgh 2 b Obztlzd dzf B 3B ts E f
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of d&zdo Olsd dz©@ oM sStee Odzed yYkzlslsvw, dzOf tcd & d&zOH , L Odzt
L 9 2(C&B dz. 2) .
v OB dzdiyvd HY teshmdzdd, "'t &sykzlk! BEkld 9adSttedmlsOds
1 OL 90O 1§ d&zd o
®zOIs d dzfy! € g ZC O dzfy! ¢

Lavandula angustifolia ] O OdzH O o bzL'|ulsd Bzdzt 9 Odgdzy dz® mnsodrn tod

Mill. fMstej Mk, Mftedw' tosL MdzOB dzj

Rosmarinus officinali&. i sLBOteddz dz' Qeulsddiiglzdzs @ Odgdg? dg¥ "nso dr toj
fMlstcj Mk, "  Hodh jdedz B OH' g

Melissa officinalis_. [ idd MO dz COulsd Blzdzs 9 Odzdzy dzt "nsodr t6d U
fMlsted Mk, Mftedw' L MdzOB dzj

Gardenia jasminoides J]OtH jdzg' W Y Offulsddiilzdzs 9o Odadz? dg¥ nsodnr toj

J.Ellis fMstej Mkz

Thymus vulgaris. yiBtejy' MOHGBulsddBBzde o Odedgy dzt ~tsedrn tod U

BOH' Stetsmis

Jasminum samba(t..)

-

Ofmdsd dz ' dzn * 2

ulsq Bl &z O d = 6] yj § st

Aiton Mistey Mz, ¢ " Hodhh jdedg? BOH'

Rosax damascenill. svtetsWwWdzH O HOBAulsd 3z dzt 9 Odzgdzy dzs "ntsoadnm SO

Matthiola incana(L.) [ Ol sdzO MdoQulsddzglzdzt 9o Odzgdzy dzt " so - SO

W.T.Aiton

Lonicera japonicalhunb. | r d d3ts dztsfyls+ Wil alsd iz dzt © Odadzg? dz¥ "nso dm toj
fistej Mz

Trachelospermum vteOnj dzsMlf jtcdulsd d@idzdzt 0o Odgdzg? dzt nsodr 5O

jasminoideqLindl.) Lem. |3 O d3d dzts & d H dzd

Tecomgasminoides U CBd OmMdsd dets| &t Is  dilz dzé @ Odzdz? dzs nsedrn SO

(G.Don) K.Schum.

Murraya exoticalL.) Jack | [ Etc@2 W jCL slqulsd dizdzs 9 Odzdz? dzs nsoadr 5O

Cestrum nocturnurh. AjMmstckzdz dz' yduelsddzdzs 9 Odgdzg? dzs ctsadn to]j U

Bambusa vulgariSchrad. |1 OdzB 2S¢ Loadydl fdzde d&zO LeokCBe ' tjydflt

ex J.C.Wendl.

Fragaria vesca.. dlzdzd yv o' Mtsowlsdd@zzdzt 9 Odzdzgy MBOSC s dna I5C

fsCtcOh j dzdzy OIf tls@ e ddgsdzdzd,0 S H (
jyuselk Cdmaskstk

Ocimum basilicunt..

I omdd ¢d MYt

bdlsd B3z dzt © Odzdz” d) HBO § & d & j 1§
f" " Hodh jdedz" BOH!' Stosfyls’ , i
foslsddi CtetsBdz o d&zOMmisd o tsflg

Sphagnum flexuosubozy | ¢ W OG dzgz d3 L o do ulsd d3lzdzs 9 Odgdg? HEsIsdSC BOdr fg
& Molk.
Stachys byzantind.Koch |y dfilsj y! " jteh ulsd d3lz dzs 9 O dzdg*te jHYS] I St don

Ty g telsdfs o Iy ¥ s tel@iEpzs  fc Oy ' 3O B gztb STadEshwari, P.K., Sharma, R. & Sahare, H.A.
(2018);Erken, E. (2021) [4, 5].

[ dzv

B' dz hj Ists!

f5CtLOh j dadg™
o dC stedfls Odadz”
0

By J
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Ligd o4 daj BBRBIYEZOOISd MiBj. ULV OS2 yoOfMmlsddze ¢
9 Hte' L¢d MCEZOHOLdHRI I Mw L ' dghsects BOIsjtc' Odzkz: vy

stz stetso’ OCyjdzlsd OCBY BOs IS L dgOy dedgv . [
s #rndedzy dzd?2 LOY OB WistsokzoOlsd vimMEtcOe' o' L zZOd dz
sB' " Clsd Bsykzls! BOIsd dzgj dzdhj HJSSteOIlsdo dziz W Iz dzg$
zsHj2 L 90HORB] Ltstclz OBt Ctscdz Isdoeoded dzd ¢ tstszh j dzad
BOGOLts "mMCtcOoadn Jjdzj Bjdels' @, OHXYI VyYd dBsyi o ' LEO

[Cte" &3 flsOR" "9 O CtsdBBOR, NNt ftcdo OBAzE 8 s MW tofs
2 Wdls Odz OBts Mbtezdisycs kz. vsdn g HLY tgyO dzdz™ fmls
fj ey Hsa dh j.

Il dmdesB @dj tefyf j SIsdoad §BSHOd hda dQEisdediz: O
o jdzdSk kjttOf jolsdydse H' 5. wr &y dO Mftetsj Clskzo Ols
Ltczydeddsd W& Hdzw CtstedfMmlskzo Oy  © L B A& N j ded d3d sy «
sOCtsebynNOe ftosmists L jdzj dgj dzdz? Isjtedlsste” ~, O 2
fsHOtkzo Olsd ~ &3 tOH ' Mis!, MYt 2, dtse’' otcOy j dadaw

g4l RueJs IRSJtRueUOGTRM (0T TC]:

1. Balode, L. (2013). The design guidelines for therapeutic serggodensRegarch for
rural development, 114 119.
2. Bd dzs ydz@ s1s9 Oldz' . fp? €O 4. [ . (2019) . [ MtsB dzd o
fj deMstedzse s MOHE tod doip DB JL s DO dzd 2zqBN-19y22REAAICOR L 1
3. BddtsydzO . 1. (2022). ltweddzyddd IIsO d3 Ist
otcOR zo Odzdz di3-Bf)'H®D ' I1H 2’0o @Ol "HWdz' Id@s ¢ . tc QR93, 30D HdL 02 d
4. Thaneshwari, P.KSharma, R& Sahare, H.A(2018). Therapeutic gardens in healthcare:
A review.Annals of Biology34(2), 162 166.
5. Erken, E. (2021). Design Guidelines for Therapeutic Gard@oseeding of International
Exchange and Innovation Conference on Engineering & Sciencg89314.
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Mmoot dsuvrtrReUvURSd t [HuvUL, (CsQUERQUSKRWYBRALL ¢ v
I v oadrrprryiem Jouvapre?sf1d tosfrv

Jtedetsody [ dz'fus@e j 80 ‘vigdeQdzq dX s [ Oted MO
o ¢ dzOH Oy, kB jdzs €2 d& Mlsj ndz yded?2 W
2COdzHE . MdzOEZ S, f . & OdgHe .vGAEFSwW[ Judc toy 1 wf 4 ¢
Lelizaveta.gribovich@ukr.net svitlana los@ukr.net? larisa_tereshchenko@kr.net

pdetslsOY Qo jHjdets tojLzdz SOIsd OdzOdz' L Iz Hjtojotst
Cdzlsj dzmd e dz' MiIst twsMmiskz, MsOdsds SO W' Miss Mis®o B Iz &
toj Lzdz! SOISOd3d HtsMdz' HY j dg@ BHJjteyOds HOdZ , WwWEC' HJ
LHdzv fMlsotstej dzdzv dz' Mseadr dzOMOH Y J dz 9 ks On 1t
&' Mseold cetMmMf sHOteMmlse tse .

s dzt ytse ' H iz P sdzd 2, §jtemf jSIisdedz Mis! , * dalsj c
Cod3f dzy S MdzO By dz€ O.

Annotation. The results of the analysis of Quercus rubra L. forest stands by growth intensity,
condition and quality of trunk in the plantations of Lubny district are given. As a result of research,
the data were obtained thdemonstrate the prospects of Quercugauh for the creation of forest
plantations in the conditions of the Poltava region, in particular of the Myrhorod Forestry branch.

Key words:Red Oak, prospects, growth intensity, quality of trunk, complex assessment.

1 sMsOdetso €O o dijpds Bz S sMif sH OMmise LSO’
ftcdH" dzw ‘s mMw Hjtejodedds adHOBR ' deElstcsHEzYyj dzs O3, MMy
odH L 1 ' odz Udetz'B (u@EicRudse @bral . ) . ldH eof jtehj odf
| otetstf j 2! C sz Clsuidstal dzj dids "1 609 1z otgg. v 1772 to. [k t
hdtehj ooetHdlsd o Ckdz sktekz OdMj tcd ¢ @t s Buetcdsls s H |
rubralL. fsyoOdzd o9dmMOHYEZoOIsd dzO dz' Mseo " H' dzwdzeSd [ 1]
1809 ftH)Y §ddgOMOf Mdzse ' W dzMn! Csets OCdz' BOIsdL Oy' 2 dets &
2866 9adMOHddzd o vtesMmiswdz y! sz v dHtes] OS2 dzO

et fsyoOodzd offtcsoa OHY o Old, w¢ * 9o dadLy' CtcO’ dz
O ZOdEfls Odzdz' 7 HEMd HY[ iz Oz fw@fESs SO 8. LE O’
ksyOl: M HdMSEM' ® MeHs HEY' d dshs' osdSstdhkste

1 BHMdtsets BtsCEk "'dsH' o' dz adwedw' L d2OSCd ' dzo OL
BOE s+ Mklkls* 9 fjtcjoOcd HdW odtesh lzeo Odedgv W ¢ h ad

“thddsk odHk. Adlk' ! MY HEBSO OH&G d MiswOY' = HJ
‘Hddzd2, hts &O2CEON ] oHO' k! Mw, KO ' odaffR flst
Of OOls, HEGBEK] §dsHsdshdl! ' oL ddsykz s v, 2
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Atsy® HjtojoaddO yY!' séts oadHEZ HjMts ¢ teh O, HA&OS dz
[ B Yd tco tsdzd 2 dzd BBts Y § Blklsd LOMistsMiso Odzd 2 w Q
edzlstsf sdz' fhjdedegv, BHAROS 2Bt odSCBtedMmisOdedzy HISY
ftoslsdjtetsL " 2 desets jdzj o3 dzlskz dzOMOHY jdz2 [ 6] .

tdLizdz sOIsd HibMde Gidg' j2dzdztesB SiIs ftoj HiNlsOo dzj dz'
Hd o] o sRUeu rebral. © dzOMOH Y § dzdzv - tc @ AABdplaiziny € tkls Bo ! ¢ 5
LBCtej BO E HJjdHtetdEse' yddkkz 0tttk [ kBj dh!' ¢tct
ZOMOHY jdzdzv 7 W' &2 ° c¢f dteetstetsH! Cj o Mo jo My sH

L Hj dgHtetsdzse ' Yydesdsz § OteSCkz [ kB j dzfp! Hydzts Bdz'ddtpts
LOS d&ZOH jdzets 11 Bk CktlsddzOrn HBMdZ HYEZo Odese s o9 dHEZ. |
1,3 &3, MidziSy 2dkk ¢Objest' ¥, WwWC' k! MseBktcO,
[ dzv o dL dzgOyj dzdzg  jtefptf j CIsd o detsfls 'Is Codefrt B Qds oG ts ditfydzj
fsCOLddS @ LG Hdts [ JjlsHdSCO Mbtlstse i tesB z9o Odzdgw
Cdzlstesdzse E Otk oL Wis' @Qeit@GHohuldzdzy ISHOEBS@ 5L 8 d W@

UV HjdHESf OSE Cdzj HY k ts@uekus rujades 08 Q SdgO i @H
(lsOB)z. 110 9'ldz f tcj H Mls CQuergusiagburlL., & @xinssiexcelsiol., Ulmus
glabraH u d #cernégundd . SO odte' L dzvwofmw * dzlsj deifdodz" h dd3 tetsh
Quercus rubral . fMils Odztdrpdgf © 4 9 j2tc ji REBA3, o ' fitss IsLOdzO ydaets f J to ] -
f s5C OL@adgréugrobul. . 1 sdzco JdzO Hjtjo bk dzOMOHY j dzdz o dts
B' dz' Mi'sfle 3" dzded 3 IsO H tsBZ daf5tcdzB @ te® sdzj a@Zuswul .5 d3 L
‘Beula pendulaRot h. dj tej H dz' Rueneds @bigglls to frHsjOalatigeds] © ©O2 8 j4tc j +
odMmMEED, 5 &, "t B3Oy J Qde@ustwbul dz' (B¢ GL dgd IS'O8B dz. 1)

OB dZdiyMsC10L dzd € tesfllk, w¢shls' fQedcassubtal .0 bs OH jindsHOteitiz dz teiz0 fm@
fOwLClk [bkBjdf) SBcEt & MilsjRidy Yydzsc s Y ON o SE s

l "¢l wijtejH| vjtejH Jtejo | wdzH ] €M

11 rdedodd2 o el okjoqheis| ws. I BOdk]
Quercus rubra.. 74 49,2 25,5 50,0 1,8
Quercus rubra_. 74 28,4 22,5 73,3 2,3
Quercusrobut . ( stsdg 74 27,7 22,1 62,5 2,5

[N]6) d&zs: ©jLEzd Od o ZOMded n @OECSo R HEMd

¢ dzOdz' L Mjdzj Sy’ 2 dets’ Mistcz C Buetcuf ruwalmls j o @ad 2 d
9 Hdztmdets o dMmMsC yomse¢d Hjtejo w ww Mgy 2c
Yy! sz fjtejoOydO B dzt h' Mls! Hjtjo k dzOMOHY J dzdz

1 sC0OLdedSd " dgHd Sz MisOdzz L dzZOr BHJ dzd W E o3 4 O
Hijtcjo rOtOCIsjtedL zo OdzOM! HBBtedd MisOdzsd3. [BJHO O
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1 GO jte' OO ISOCMOY' 2 dets”’ BOLd W' dz'°’ ¢l dtc
" H' BtOds dzOM OH Y j de@@tercus rubtfajLtc j o O ©UAdz) dgO o 1 tod
SOO2Hjdzy oMt CSsd3z d&2' Mdzd ylso Or [ B j dzM! S Bt t©0O2
f dztsh

[ Bl | fejddz dzOd OH ¥ j dzdzv ROz o' ¢ 32, 33 ' 48
MsOdzsd3 ( sOB dz. 2Quercusripbiedi H AR O dets OAzg Iséc' H 15, 8 HEB 2
i9'"H 16,5 Hts 21,5 o, O BESH" @ 6GpHsthk IGHHTHOOEQ iz o dzo
9' H 1333LHAs RCRAPB CaggH §dzd y! E MS&ZOH' HjtjoMmisOdk.

U OB dzdius €L dzgd $d tesfMmisk, wEetsMmls'® MQEereskbrals. 20 1fidaQigizm ' d@OsiTiiz
sOdkzO2Hjdzy' ofp! Ssd3kz dz' Mdzed ylse O~

R Co 1 O O . .
_ . . djtjH| vjtejH 1 0O7O0O C r 4 toJ wdzH j
L4 fgaﬁ]d";qa‘*é Lol W emi eqmsl eduk ”mJLStGOJde w ' MsOd
: odHE,| asdHlk, &L &0 #L ¢ 0 4s, B O dzd
lPted d3' !
11y 120/ 48 27,8 21,5 148 196 42,9 2,3
s OdzOH j da
2 | ru 37129 33 15,8 16,5 220 222 44,4 2,3
3 |1y ® Odé(g/;' d d2y 55 27,0 18,0 133 153 55,0 2,1
[N]6) &s: GjLEzd Od o OMded = @OECGodr HEMd
1 8COL e yOfMlsSd Hijtejo w ' ww MjdjSy 2dds ¢

55,5 %. ltd yY' skkz fijtcjoOydd B' dh' fMkte kic® &y
1 5COL dzd S ' dgHj STz MsOdk L ZzORsHdo MY k& d3jy OF

B'dzh "M’ Hjtjo ROLOCkjtkdLEoOkOM!' HEeBEdd flkOds
tjLbkd Ok St djChdses ©uptcazrupaldzdzy kstig jody'fo] S

Lo OF §0sj HilsOo dzj d2 dz®@ tedf. 1.

20 5

18 -
16 -

|
N

. a2 , DulkOd
6 - b BcC' Mis! MseBlkte' ¢
121- 1 mwdzls j dzmd o dz' fls' tot
0 o Dwdgls j dzmdo dz' Mls: tot
& < o D AN Swdzo OL " 2 dzO@ OCIsd o ¢
& & O S8
) ) o & &
$$ @@ ,O*' ,Q,G" 9
& & & & &
N R Q‘X” 9 =
o & < Q\Q& @\q’
& *

{ Mk desSs g dzj S Mdzj tY' dz¢ oQDemizyrubddO i) Ot ¥ i jlzlzH o dzts 6 ' Ydgs Bz § OteSlz [ |
& Ml nd ydksds WOR o o diqodsiondre % ' d' © ¢f decBEsHM! §j  d f
[Yjte] &zt tog w@izEDOsdOLS sodn HEME HYyjd' Oslstt' o
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10 tejLbizd IsOOBd Sl dzj ¢ Mdzetse s Quercdgsrubr@ dzdzvz L ©
HitcjotsMIisOdzOrR HJj dHtotsdzse '™ Yydesd3ze § OteC &z [ kB j dzf! € t5¢
RZOMOH Y Y tedz" 7 ¢ f JeetstetsH M € j dz@B IHB®® j o cis M 6 H @ tsh IsLeot
Y d dats d3, f "  Hso jteHy jdes 2t f jtemMifjCIlsdoedz Mmlis! H dzw
Zdsseo ®n D

Il dmdzetse € sO fitemMfiSCisded f SHOWO" dicj L ez 6 @b
Hsfdz' 1Y § dz' f tesH J d3ts dzf IQmascuOm@al ff | tafgaf | Cislgootsim jfiptedzw
dzOMOH Y j dz 9 kEdktsoa Of 1 tsdzskOeh d dzd, LsCtej BO E W'
[ By dzt dzes fteso jMmilsd o  HB ' t6 fdz¢) Mseadm HJjtejo Bk € el
"/ OBt 9jGjlsOdodss SO MseattedlsdzOdzis@('datizz W ¢ @B &yt
odSstedMmMlsOdzO wWE HdAzY LOEBI adz ytsdkzkEH' 8, BkOE ' w

gl Rue[s IRs[tRHUOLRM 1110t TC[]:

1. Holubcik M. Cudzokrajne dreviny v lesnom hospodarstve. Bratislava: Slov. vyd.
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Abstract.The state and results of thenctioning of the complex of forest restoration measures
carried out in recent years in the Khlivchanske forestry of the fRassske Forestry branch of the
State Enterprise "Forests of Ukraine" are investigated, and ways to improve them are proposed. The
geographical, climatic, ecological and forestry features of the forestry area, the composition of
plantations, etc. are described.

Key words:reforestation, forest crops, forest nursery, planting material

1 sMisOdetse € O [ fipdztB alxfedfizdf . M ssBtsds dz' Mtse ' H datso dzj o
f dztsh O, LtkzBOR BJL ftodqtotsHdzseGts o' Hdzso dzj dedzy *  da
&z Msoadr Skdz skte wWC dzO2B" dz# b dgOH " 2ded?2 hdzwi” 9"
M 2¢drn dOMPley j@B stedc zda®d = o dH " 9 1O [2,4klstetsH € 5

| MM sHOm! Sdd&dd "  Hfted ' ddfilseo Oz Hd ) Oo
ftcsotsHWIs! fMfw L dgOydz' ©BO' 3d B ' Is 'L TdzB &g g gz'ddedar
ftoed totsH dats’ MstczHio B dzdz M 'fetctsis BC Id o datsls ‘ s 2
& fMetsmyf k.

fidbbtss HEtsmdz Hggfddszy § dedz? MEzyOmdese s MisOdzz 15O
fsCteOh jdv dz' Mse ' HdzsSo dzj dedzy IOz figz" SytsscB iz dzelzls fig e wWaligf *
mdz' o yOdzi' € sz Lde' fipdzdfysos’ H oo =t@jddzdzy O T tstesdad 2

tdLizd sOId HMrde' wOdgfiplzdgvj. dz' mdzed ylseo ts, f dztsh j¥ &
W'd -t oS pP & Mse | cEsMfsHOmMlseats” 1wy d " f' Mmd
Mo Hdg' 2 2Bcets YOfls d dzlc O’ Csty cos] Is ® Hie 3 o @ 2 fig Idetn Aloizfsasditis:
dz' mdzed ylsoa © L dzOR sHdIs! qw o M. Jtsddyw [ o' afMm! CBECE

o' H Coddststed o Mesmyk
116


mailto:hrynyuk@ukr.net
mailto:sergiybrylinsky@gmail.com

| Mo stcWHSCEZo Odzdzv Htetso jHjdzs [+ 9" af! Cts5¢8 j ¢
ftosj Sldetse 5 @A ) oodfftdsievdadiasts 6 5 5B O ' H dzO dzdzW [j ey O
M sHOtMIso © vEteO’ dzd . t sBtslsd o dStdzzo Odzdmw L O
CsHy SME VSO ded, yYddedets' dz' Mseoff BteW Hdzs™ ' dzlstelz€
[ " mMtse " dBOMdoed ddddzssbPtdislkOl s Odzsets ([ ' o
vtedo Odz' MiIs! 9 jcjlsOy 2dsets fjte' sHEz 209 Hz 9.
3" dz' dz@Bd2 ,d20 u . 1L dg 9 J mdav dz' LOBstetsL € sy dzd o
HijHAd Ste’ YydzO ¢ " dzr € " Mls! STOH' 9 569 hdkBH' 9 O YOMm
djtojHd cdzdBddzO ftotsdzj toL Odedz" ctobkzdzskz 25 fds,
fsCtcdeo oMmMlsOdesodzs " Is! mMw L 15 ctolzHdgv. g dz' ¢6- IsOdzj
LOR " Hded m» )R "§H dacHnj daldf tcOo dzj dz . | O Odzs s € dat dgOls o
Emf " hdzese s L tetsMisOdedegy dzOMlskzfdzdr Hjtojodzdrmr § BStc' H:
B' dzs’, d@sHtddzed, HEB' 9 LoadyO2dsets, M¢jd dtsct
"deh dR B Myjedm ¢ " destesHEZC S Odzdr Hjtejodedr o dH
VL 202023 tiglOEJWORd mdz o yoOdsm' Ctse s dz' Mdzad ylse
Ckdz skte, HJ Bt oadMOHYJjdts ftsdzOH 160 Isdfp. Nis.
LodyO2desets, wdzdy' B' dzs’, dBsHtedded ‘ otetstf j2 M Cts5°
L BOGOIs it fHasenls Odzdz?, L OoHWEd wWC' Mz oS¢ s
OHOdsMY HMwWelsd ftodtosHdses o' Hddse dzj dedzv dz' iz,
Il st adzs s yd bOS' HOd 6 tesCOn, Misfmisjt' ¢O' Is! f
ydWted ‘dzddiye ‘LHdgyidzh j dzdzv  f dzsh MEy' dz dzedr kB tSE 9
L d3d dgh § dedev f dzsh Ml y' dzr ded - keSS, dz' M oded S d dz' f
&z Msdy L jdikjdz2, Pt & Meats¥ Yjteeck ojHj] HB MlsOdset
Il " Hf s ' HdExs HiRgudaNdpdglzs y' ° L ftesjSlskzo Odzdzy Isj A
sy d&¢d wetfls' iz MsC Edzr skztedzed A sBO Cls' 90 o 2 (
dz' Ms€ kzdz Is itadzdifts otgfthe "tds L MOHded € @, h ¢ dzsC, f dzOdzls
ftedtocsH dets @ 5 [F,4DMzts 9 dzjsdgdz'dzC 58 ,  H 23 -6 O § BOtEG) 0 diy ldnpsts tef jn d
AHBBItS], 0 c¢O (100 %j-GlOO (AYDPHTtse " dz' dzts 0
lteslswetsds thlsOdedy B! t€tisCzo dd ME @M h steOL B '
ftcdtoctsH desd3z o " H dztso dzj dzdzt dz' fH de. S © dn" Slsaswtdyg dzdz? H
BdzdL ' Ct5 20%. Aj §©OCIdCE' 5! fw dzO -SHiz' ddyGECdOFdz  WiAd
hts HO' Ld3dsez L o dz' dzOdz! degd d&3d L OlsteOlS O3 Mlso ste ¢
HjtejotsmisOdd fteskwets®.If ceslsCsets fjte' sHE (OB M

117



v OB dzd [ Y 2D o' CiPs o ' H Isfodstsijndzlf B y O dzfz’ SyEfE @ o °

I &z MBS & d ©s@eus { fteso ] HJ deda"
2019 2020 2021 2022 2023
I'miset o’ Hisa Bl 4, 4,7 5,4 6,2 5,0
5 bb&E ydhd
&' Mo Hdse dzj dz| 6.4 47 5,4 6,2 5,0
dz' MstetsL 9 j H | dadz 2,0 - 1,6 B B

[Mjtjdzs: ©jLkd sOd o &OMddn dOkzCsosdi HEMd

L Mmdz' 9 Yyodzm*! S sz dz' Mded ylseo ™ WkdeSy' sdez® f smis’
3"t LoOBjL iy’ tobtjsd d& MddyleO E ftsMOHSBe
ZIsOlsdz ff Oy oHEtE sdzdiz’ i@GBBsh)ls’ 2 dets L Oc silstso dzt 8 Is!
dzOfm" dzdzv ( IsOB dz. 2) . 1 mj L Oc slstso dzj dzj dzO " dzdzv
dzj His Zh j dzdz? o S StedMlsOdzdzy o & Mok G sH O
dzO " dzdz" .
v OB dzd YWO RIS 9 d8 dzOfpsededze o mdz' 9 yOdzfp! C sz dz' Mmdzd

[ " Msea O 11 dzOdz ANOCIsdydiuv Is. y. dz
(€a6) LOeBBIstso dz
g4 5MdzO L 9 ¢ - - -

rze Lo dy! 260 380 -

Cc d&zd dz0 “ 9 tot - - -
Jdf O Mmjte 50 50 -
co ' to 20 20 -

[ Jte dzs: toj L z dzO&Qldsh dondzGiffsdgle H Y j dz@ Qo lstste’ o

lesyjMm LOEEk od d Msiemie CdOff (dédzy L @dzj ¥ 'ddg"
& Mo Hdsodzd R ttsB' ks kO bty Of dzOf' dedz? ' Hjh &
ftsodz Misse LOBjLY jyk' MmMaxsmislse ] tcdzdf’ dedztcdizH G ts z€ 6 dzq
& mesny kz.

10BjLYjujdedzy o2 MsSbd bhtodsets sditssddylss O W
L Y ddddid MfOHSsoddd o dkOMmlsdetsmisw dd dBsyddaj L O
Hislsted d3O0dzdz?  Is j ~ dztff diftsai 'sHzts I §f dzdzy dzdzt B stolz  “Ist@B ' iteB jl460
fjtejtetsBC O o2 Motsets dzOM' dedz? L G' Hdzs d2OEZC o dR fo
Of tsBOY' ¥ dzO fsf' odgk w¢C' fls!, sCtjdj odm o Odedze”
f sMOHC O Mm' wdiayls btcdEZ0 flakzh)sCzL oijlsss o dtetsh zo Odzadzy ¢
B' sdztsc' ydets M 2¢dR dzOMOH Y j dz' .

[ Mdzts o 58 H dzW o dtotsh zo Odzda” MOHdo detse s BOIsj tc°
o ZOMIsdo sfisw kg, * LOCEk odv §sCLOh jdsds dOf' dd

118



@ MsdOMm' deds’ o 5~ [B&BId WO HIY jtete[d Isiids'es 'O dz' Mded ylso © ff |
f ZOdzls Oy’ 2 yd H' dzv desC dzj BO° .

vV mdzZ e YoM CEBE d Mddyke' WkdSy' sdkz' §sfHl
shdso dsdlz LOBjLYj Uk c¢shfsHOEiddIs &dH)Ox S By 6d
NS zZOH O Is!  dzZOMOH Y § dzdzgy dz' Mdzd ylseo ©: MmMsmdzd SO HEBC
wWotstcO® Istsh ts. 1 OfM" 90" Ist Mw ISOCEEY dzjL dz2Oydz©O yYoOMmlsSe
Loduo2dsk, wddy® B' dZE, yYjjh dchs" cHc&skEsS 8@ C
b & fise' Sbkd bkted d& Mdedylse O.

Il fOottdzdCtsotsdzslz o' HH' dzj dedz’ tetsL MOHA2d S O G tetso SH
Hijtejo ° GCEkhHh' o,

ztte’ Yydzd?2 BBO' &3 HBEdWH & LO d& Msoddd SCkdz Bk
25 0. UvjrndBsdfssdz"c@tscd@®Hiczydzsdsz SO d3j - Odz" Y dzts o
sO Btstesdzlz o Odzdz stcOC Iststcdzd 3 HdMECtso ddidd B tsStotsdzOCc
Milse stcj dzdav . 1 H HtSG dzv H LO d& MmMtse d d&3qd Ckdz skt
OclsjRd yded i L©OSIsHESD , L O®EOH dL Ofytsde'fy h j dzdz? bk ko
HjtejodedR o' H H2,8 fsodi Ckd kktOn

[Mdeso datss  Bj Istss HEsEdzW H' B LiPs adas tdjsdedindzd 1€ izl dsdzd
T skl ' wsLedlChk, MSswtyj ddz’ Isj tedsl dziz § 1&g kRS
& M Lj Bl , bkfkdy dd" djcOsdodscts osfddok IsttOs
odH'"® Hjtjodess™ Wdhsted. [tSedvHd Mftdwels: fsCteOn
CjiyddBe Y dodzj dzdz? ' e Isdzj dede? & Mo d§ | Gt BR®.
' mMdzv §sMOHCd d X teW HH WL OsBfipds,B A © ds ' dz@ABs tfjdddf' B Jddglz  «

s'd ¢ M’ , ktedoOd Mis! kO MstesSd HEEEYH' o L
B MyjLieshmisOdzdzy, M sMtsB' 9 BBtetsB ' IsCk ctokzdzls' 9, ki
kO wCEfls' MOHdodsct &Oljt' Odkz, odHGodE sk dysazo
B' sdese’ ydedS o &zOMmlsdotsfmlsj?2 Hjttjoddrn odH' o, y' d
jCdsl yksets MlsOdkz § Hftd' BMlse O, Mt LW 2Mmd "

ldmdzsaSd O §jwmMfjSkdod 4§ SHOEOU W GEE & &
&' ML MOH ded Y &ite s Is Of e Op[dzCef ' makz' o YO dzfirt & 5sR j dz'
& o] comMisHOLMsase 1 ¢f fd VSO dde fso st
LOBjLY juk® EMy'  hdzj o' Hdase dzj dzdgw o' Mk, Odzj §siste

vo ' lssod?2 HBMe HdMmbd' HHiBldo Bz6dkdz028b j dZdS ' €&
Hj LOMbsMsebks s fw MEzyOmde kjodsdkse' ' O Isj2d
bSO d&h €O & MoesRn@ustzd yy S @) HtfwOofaGs dz' § " j dzdzv
& MsCbkd bktodzd R tetsB b lzd 63 OB F B E Obptedsdso MOR GO dz'  d
119



C'dz' CO o) ¢ t5dzOWss A OH dalEQn SdEdz oS Ry dzj S 8 (] OR
100 Hdzd?2, ltOotBjtjydd?2 KO [ ' etBjtejydd?2 [ ' Misf
stedds) 5B EZOH&OM]E mMwdnmdye] hHhiefAeoqatiz o dC st
jrdsdse 2, fjtejHbkf' && sdiesh Lo Odedz? § 5MOH B3OS| to°

1 otsls j o dzO fdzd 2 Hisfe ' H tctsB tsilsd dzj 8 j dzd Y€ G s
mdz' o yOdzi! Csdiz d2 Mdzdylse' HEso SHIEBY d 5 N lists @ sy’ Fdsd
MOHdo dzscts RO jto' Ok & Myjosets §sRtHYj ddW dgj HES

ldtesBdzdylsos dz' Mo sets dzOM' dzdzv Mdz' H § SO dz' Mliss
dzi sBR' ' Hdz2O tojlsjdzt dzgO ' dzo j dzlsOtcdL Oy' v dzOMOH Y § dz' ,

Jaz' Bdedid toj o ° dOMOHYJdz, Mmisotste] ddzg? dzOM" dedzed = H'
I fesyjf]' LOCHOHCd & Msodn Ckd skt ' HEGCE
oS stedmissol’ s' Mw L OMSOB' O, LHjB' d& "B hj

oftcso OHY o Olsd Mk y@hdztizd DY dedf s5€ 6@ FRIZY ttsB ' Is
Ckzdz Iskte O3] .
gl Ref[s IRs[tRuBUOLTRM [t U]

1.0 d&zszfmmp 1. w. [ Mseo O M dzy C y'owdzsQdz'§ ":H g BY. oH d

534 fn.
2. steH " " dz2S 5 [ . w. , D72 N R (R (R I JSBztetrf dgszQe d O ..
f" " Htezyded$¢. [+ 9" 98 : sOBBzdkZzO, 2005. 608 Mm.

31Bjtjyjddzy & Mootscet ¢jdajlsdudesets ' L dzts ROz
@OMm' deded y' S t5¢ &ilsss / t. cuydS [O ‘da ] // 1 o
"1 tsB dzj B o do ypdadatc’ Is esEEDEA s s Otef Ol * f tod dzj G
@Oy Pdg. 1. i PAMBEAES Osi.l,d §2.0i077/ . 815.0

4.5s0dz dz' dz . w.-§d fpse ' [Cszkdf 49169 1 .

50 0ktjte 1. [. [jCttOlsde dzj L inoOHdmEdlEw:s. | 6
Cdzd ¢ 0O,-28001.

120



rdfalwr JIrR{tJfzuolédrrc wodrrRIVLLL [Tourtwdf v ufd
wy JRrRsJtRrRevor1VCS rJd4tRrRI v 11 cmdtswlue?s(

[ Oded dzj dz iz f3tlzged j © 2 OE IdIi[ BBIs j §f Ocdzs ¢ ¢ dzH o' 2
'L OMmMskzf dd S Htej SO MOwBOLOEH €0 HLEgwlsd 1)
C OdzHe.. fzOE & fdEps.HEo Oy o' HH's®E L @F ] Bazsk ds axzndsdgs L o j H
OMY " ©OdsSO uvStey [ wf 4o
‘Hdtej Clststs 11 " mOtwe  afM* CO [ 1 u"
Y jteyOodzj ' Hfted  dBMise 5 cmdipd" o dg® ¢ P Gazip'swd o
23, C O dzfy! CHBMUEOBUHIE * dfisdlskls & Mo et ¢ shf fH dHfisks Q &
dandik86@gmail.com

b desls Oy ' ¥ndz' HY j des o ff dzd o Cstej dgj otsets ' HYydo d
o sHtStesL Yyd dzdesets o3 dzj cOdz! detsets HitsBtedoa O c¢cPartner

MOoHdo desets BOjte' Ok Mmsfmded LoduoO2des’ 'L L OCtd
J1ruee.
sdztg ytse ' PhjdamesO: syl vestri s L., ' wdzy' , ¢ tsdz

' Hydodzjdedgw f' wdzy' o, Htedydodzs o Odz' fMis+ .

Abstract.The effect of root feeding with solutions of complex wsd&rble mineral fertilizer
¢Partner Standard on biometric indicators and weigptne planting material seedlings growing in
containerized in Kharkiv Forest Research Station was studied.

Key words Pinus sylvestris L., seedlings, agrofiber container, root feeding of seedlings,

survival.

1 sMisOdztseo € O . {f @iy tizff) B3g O dzdzv  H ts Bot@fadzd &  ASH 2P HBESH
odtetsh zo Odzdz MOHJo dzetse s ROl jte' Oz ctsdztso dzgd n  dz' iyt
Ctstoj dzgj otss MdMmlsj ddtss (1 se). 1 0OoHwWCd odzj Mj dedz® HE
B Ctetsjdj i3j esOBd, O sO@Fts o dzdze3d d3de.j Bl tzfp tetizD " W datf d3d
" hdesets tetsflslz [ 6] . 1 ddz dz20 teddeSkz vSCtcO’ ded dzO
‘ 9 ' lsydL dew dese s o dtetsB dzd ylse O. Il " HBs®s [ 4, 5], h
W' ssdgdOfmkz ' wdy' o, Odzj 2 dz@drdzsHBS offlf'tctsB kD
HsBtcdoe, LtsCtej BO St dzj SMmdedr, Hted o dtctshRnuO dzdz'
sylvestrisL. . ) ‘L 1s4 k d sjtcOlkztc® odMme "  Isdzj dz@ WtcOc d3j
OCIszOdz' dzd 3] .

[ jsO HGeMd sy jdflsyd ofdzde dzO@ B' t&jltedyd §¢
Lo dyoO? dets’ odots buafdzj osIE s | 8 HY o dzj dadaw ‘oA to tt
o sHBteL yddzdesets 3" dzj e Odz! detsGts HtsBtdoea O ¢cPartner

121


mailto:dandik86@gmail.com

[ Oljte' Odzd 2 34 Isiste fg dz' HHS|MiddzdEYY | tfizt toa s Hu drddzylz 20
LodyO2dets’ odtesh zo Odzd o ¢ tsdzlsj @ digjota(@iFRIMNDZ.0 ¢ He'is® d3 st
6Md3) . ©C &OH MkemsEOls i didd stk dad dig stz tzs
Mjtei Hde sMizecdzd dZE sosets IsO Mk ' M O BB teltdzld r , (
fitein Hdset Isdifdti YO H jucQac@az's dzs i3z MY " 99 ' Hdash j
nOcOCIsjtedL Zzo Ooamw MdzOB S dMdztss teg FOCHY," 1 &) , ~ tofip jdats jr
LOBJ LY jyd dg Mmiss G & dzkz its s, zj cC 56 Hicsz' v B Odadatiz
LOBJ LY Jyddg Mis tkrtsBddiz W smi stets ds.

10 9jcjlsOy’ 2ded? 4t tSH ftocso jJ HJ dzgfs HOo StcOL
Colf dzj S Mdzse 58 o BHEGtSL yddzdzse s d3' dzj BO&B GetsE & : L @& B b
N:P:K 20:20:20 € tsdzy jedzlsizc O(ydztS tie@0 s B dgH 59 OdzO o d tets B dzd §
1 " HYydodzj dedz? ftetsotsHddzd " dzv Atsds ff sdzd o 2 dfuliz Bicfiisls. ta@flsiidz
2O tsHddz ' wdzj y* . 1 jtehj ' HYydodzj dedg? ftetse sH J dzd
17Istc Qo dzv ) j 2O ey * dzlsy dafy dwo diias dosz(P0sI e H s dz' H dzd
Bdzts odshfdsdtse l0Ped Y' sk d izt v d &ls o dgts Ouzs
Ctstej dzgj otsets " HY do dzj dzdgv . stsdzlstetsdzy s fdzz e zo O dzqd
(100fp' wdzy' ®) L HtsH' Bdecflely fESjdeO H thd3 i) Heyfipflotait) izy i t5 B t

[ " dw HBBttde c¢Partner Pdie&dkOQAMoO Kdstde dztsld '] todk
HsBtcde HdM&W off' " odH'e Ckd bkte, NMts oadt" k" {fd
fjte'" sHE 9jcjlsOy’ " . I dftctse tsa@Pa Bdedfyw s @ dzd § i ¢ M
cPartner fmlsOdzH Otclse, 0O MOod4 : cPartner NNRsB dzH Otc|
My " o9 " HdBh j dzdz 35:10: 10 IO Ek Mf 99" ' Hdatsh j dzdz
B Ctesj dijMgjQlziizd S s dzy jYaaBitOD3Is, Fe (BDTA) 0,04%, Zni 0,04%; Si
3i4%;: Moi 0,001%; Mni 0,03%, BLkth Isd dzt§®,6% Slgf@) das'lsd® dz7 Odz' dats §
THR, SER, GLUT, PRO, GLY, AL A, VAL, I SO, LEU,
Csdzyj delstg®@y” ° 0, 4

tWd SIsdoddfifiidlasmizeo Odzdzy o dftcsBSolzo Odzsets HEBBtd O
fsCOLdd OB SO dBOMtss dzOHL j BBz’ ( MisseBlkztc+rnotsw)
of'n M ' wdzy' @ HBMd Hdzdr ' Ctdbtetsd dsét o Ot' Odils
(M) ‘to K's@dgidy ots®™ h d2¢d fifjogff)H.dz" shte "'Ld® IBtS etz IsiAc d1vy0dz
M wdzgy' @ ' Mdzw o' HdB3d o Odedzr C tstej dzgj o t5° mMdMmilsj &3 ¢
ZOHL j Bdzs® SO Ctstej dzj ok a suydddnls fézOde . § sold tisded Qlzis
MisOIsd MidgfjUsdifHdis d3 L © HES sBsc s MS Excel .  sfmistso
Hsfdz' Hded 3 o Otc’ Odzls Od3d 1 wStatg pls jises<R01)i8]. o d € tsted Mils O dz

122



tdLEzd OIsd HUSHSIO dats o) ddg' dats hs L dzOy4d dzdzw B' 5
SHdte" ydzgdma M wdzy' o Mtshdzed odweddzd mMw MmMiklsls® ats o
HOo BtcOL 59 § f° HY doSdyjdeifdd”j C s g tf dztods H StetsL Yy d dzdets 6 s

cPartner (O@dzd Qtpls e
vOBdAiwY tjHd odfskO O H' Odkjlste f' wdzy' o Mmishded

[ sdz" Hdz® oG qusbo% zg [ OQJBE’Hi
(S tsdzyj delste O M Nm ty ¢ s dzls ta M Nm ty ¢ 5 dgls to
s 5 dzls tg ts dz 14,1 K i 100 1,5 NI i 100
cPartner MmlsOd J &
B¢/ &) 20, @33N 10,08 145 1, 8 N| 4,93 121
cPartner MmlsO( . ~
3¢/ d) 20, 7 N 10,62 147 1, 8 N| 506 122

[ jljd&s: ©jLEd OS] o &ZOMdd R ®&OECBo R HEMd H

t"Ldzdyy L O odmtslsts¥ Mm" wdzy' & 3"y HEGMdz Hdzd d3d
cPartner MmMlsOdzHOtls 20: 20: 20e ' WwskBiSsdEAH M Odd
H' ORjIREts @ 208 ®3dP HIZY tsBBsn 9 0t' Odzls' 9. I " Hdi yJ dats
" H' Oi3j stcO M wdzgy'' @8 k2 HtsfMdz Hdz2dr 9 Ote’ Odzls OR ff Stc’

[ OM@OH L j digdats”’ Yyomlsddzd (MlsseBlztoyw +nots’ ) mJ te
LodyoO? dets” L 1sd4 k2 HBMd Hdsdkz o0t Odzs'e ¢Par
fjtedodhzo OdzO Uts @zldz0e)y), 2@ Oz 380’ Odzls' ¢ PAadaGener
hsB” dzr h s L O L dzOyJ detley ( dgOs )@ Namsfidisdy'. dzO 2 9

2.0
v
L5 0,65 0.63
o
=y
© 10 0,56
= ’ 0,48 0,47
05 0,29
0,62
0,62) 0,60
0,0

stsdzlstctsdz! ¢ Parfylsn@dzH Otcls ¢c3P5a:r i) Bh@ilze & tcls
[sfd' HdzZ o Ote' Odzlsd
BC fstc ' Dgog's o BOAI®SY

t dMzdag COMO dzOH L j dBdes’™ (MisseBEReyv+rnots’™ ) ' Ctejdzgjots’™
SHdSte' Yydesets M' wdgyw fosmded Leody®@ldets’ "L s+
[ Mdtej dzs: tojLlzdz IsOIsd o9 dzOMmMdzd s dOkSSodnr HBMA

123



fOMO SComPigbgzd MjtejHd Bets BHdste' ydesgts fip' w
HsfMdz' HdesdBz 9 Otc’ Odzls® c¢cPartneréc fls @dpHeQ ®le hAz5: OO 1S
50% ( dzO¢)0,, 2@ k o O’ Odgls' ¢cRABOENeh sMisOdzhH BB sL 0L O
¢ stz dz’ %zg dzG¢ )0., 21

1 0 0dz dz0@ BOMO MjtjHd SEts BHdSKE Ydses ' W da
o Otc' Odzls® c¢Partner MisOdzeQtolz sl M:AdAsO e ¢RI Odzte e d dz
1,706, O dzOi 126cdzlsAetsiz' © * H f 8% HAggzdg@ 4 1

1 20Oy 4 dedzy MY " 99" Hdztsh j dzdzv d30M S tstej dzgj ots™ SO
9 Otc' Odzls Or MlsOdzgsoddzts 0, 55, IssHT 0O Y46 .dz0) ‘Cdr'ddls jo sz
My 299" Hdzsh j dedgw 30 Ctstej dzgj o ts5° Is©O dzOHa @ tdZdaBdzls AL
fstc’ odgWdets 'L Ctdalstetsdzjdz LOBJ LY Jydls! o ftsHOM "t
to' fMls MOHYOdzgy' @8 dgO dz' MsCkdz! skztedz 2 f dztsh . AJj fte
ftod ftotso jHjdade (fiBlejHds 7 HBMdz HYjda [ 1

Idfmdetse € d O f j@dyf"icdds Jde@lz Ytsarf @S 5" F deo 3, o °
fsLdlsdodzd? of dsisf @NGighke ®dasH stetsL Yyd dedetse 5 3" dz,
fls O dzH (OMtedzve X tsdg j dzj o sets ) " tHigdf o oz el o Odzdz' M OH d o dzts
Lo dyoO? dets’ ‘L 1s4. aPtstg to] @dialg dz m @ Hz dizsdzdfimis o ste | dzts
[dfdy! ¢z dr @Sy bopff uCp@ dzO Mo " sz L tlkze' - 98 k3
MsmMdetse sets Mz tde iz 1 otdxfiyjddaddzs DOBH Mmils! BHASKL" Yydzod = dz
MOHdodzd 5 BOI j to* Odztsds 'Q.  coPcalr & tmcefn Is Chplsd@vdas OHetdseets dBolz dz
2% o' HYfBse Hdzs Bk 90Ot OdzlsOR c¢cPartner MilsOdzH Otels
fstc’ odgW dets L B)sdesigsazf dgd (S dz' sktcOd3d Mmtsmdad L o d yC
BZOljtc' Odzsdz "L (1 su,zo@dedz? judAHERcBEg ®. L OfMis s

1 O00dzr, yYdtedLr o' 2MI Cs9° H'  fBHOd ' BMfMilsj
dzd ftetse sHJdzd . s OCIskzOdz dzd 3 k f sH Odz' h sskz
Cdzls§ dzipdW T SOy tesfmlsk MOHJo dzsets 30| B 's@dzlz M igay

f ' HYdodzj dgdzv to' L dzedd3d HBBtod o O], LsCtej BO 2 C s
kOSdd MOHdodzdds EOjtc' Odesds o toj ' 5d2 HEMd HYj d

g4} RueJs JIRsSJ{tRueUOGTRM (0T TC]:

1.1 dMsyde Q 1 Odidfdzj,dzC tskzfzy dzay j av Otecdzbs tfi . & T @ d 2
[ sMmisj fddlzs & [t.jeslfdzde Ctdifdzj Cdedr HBBdoe dzO fto
M'wdzy' @€ HEBO 1KCadPg®?2 detfje € Ooff [oldaeylso s Q2R dz' Mts
I .41 91i97.
124



2.1 s y:6.Q 1 tedEsH! St fdy dayj el hed.S, | sdisbh yj &€ &
stOo Ul f2S 51 ' Ml ' GOMO f' tvidayl © dhysifd@ st i@ @2 dets
LOdzjydets o' H MC zOKY d R &Mk &Pl k' Bis g} fe o ightyHs® tish |
Octesd MEdj &0 B &Y 48..

3.y Odzd dzf glzS s ShdS, { kfsydzyjof s pf Odgf Hse dzd o tsf
esfsk O MlsOdk Mefdssdr Ckd sk, Mo sty ddn
Mo Hdas Bk [ ° fEidE Yze X w0 figedd ¢ 2, 0f 2uB0.1 .OIRERD dzd

4.0 B de. , [, [ B dg Cf Otcj§ ' Mse ' Skd sk
SsOBzd&O, BODO5. 608

5/ OtewimS. , 4 jRCOdn d kg setedo O O 5 L OMlssmt
MOHGOES so sk cshmf sHOLmiss ' . | Oo YOd dedSiyftsi§’, 8 dzd
2017. 558 .

6.1 L tq' .Hz0, g2 ¢ = z2yofmds B ssHd ' dzlsj deipd W' C Oy
B@BOIs§ t6° Odzz M ts fiRiads slvestgsu QA dedz € s 2 o " Mdzd & 2014 4 " )

1 d .98 209&14.

71 4 S Bd3j dzgH Oy "' = " SHOSH deoddasshtslz odgilisdgvtc © O dzlz ¢ s dzts © dac
fstc’ H UG Qtetsp f Odes? dis.y Offed dzj deSusQedest ' dz' Iz £ Q< 1 .
wl s di3sh B¢, k) o mBteso. mOwLSE ' 9: uviftey T wf L1 ¢, 2017.

8.1 sBOIKS dz stsd3f 0 ¢ Isj teded 2 VYOOED® ddzdL? HYQfY ~B: dzdiSQ@o [ d ¢
"d5. 1 jlste® [wsdiddzd, 2006. 144

125



lbrtelrsorlvr fdrefoysloéerc
VIt ol w v?srRmMm RS v [sfr1Lf wsRr

 Odzed y 1 ' € tsdz
fiszH j dzsC O Htekzetsets SCktemkz M jy' Odz datsls’ 072 A"
l 41 cl JdzsctcOH "' 9ez§E Y FfOPEBYJAM! CtSEBB HJ o) Oo dats
masagemba@qgmail.c

O dztslsOy' wy' 2 MlsOIsls’ teSL Gdzv HO¥ Is! MW 3] SBH Bz
mMdMmisd d3d k¢ tcOo dz' dadzv j ¢ sSdaetsdy’ ydzd din GedsQ oEds' S, s d3 " Hef
@O jCtdtsds ydzd?2 tsLodltse, odH ' dzjdd SO HBMdz HYJ
tesmlsk SO Ltsdzg, HJ Mftmisjtc' cOBt®Y &z delfIsECtsets Mists L

s dzt Yytse ' d3fg ezfs ezO BSH J dz¥ 9 Odzdz , tsBE30-E®ls] dIsIsd wxzio
BsH J dzt Mm@ dptey RO kY cOo dz° dzdev, J S BdescdB yded?2 L odIsts

Anatocia. The article proposed methodological approaches to the modeling of the
management system of the economic development of the enterprise. Seen main elements that influenc
on such development. The zone of economic development and the zone of loss ofoimformat
management development have been established.

Keywords: model, modeling, modeling object, economiathematical modeling,

management system, economic development, synergy, optimization models

1 sMlsOdzso § O . ff oS CAMG jSHO s d ydzj B B2 B O dzdzvw S
odistcdMmlssolze Is! jCtsdtsd Misd HdY &BsHj dz¥ 9 Odzdzw | € 5
HdzZw Wistodslzdzs 0 Odzdzv SO o dte' h j dadz? ffytg ts B dzj digff ts Bz " toHOd
fpzmy " d Mse © o yY' dzsdik. -GO&Y P Edaz” B H j dztsbiap dpdz?
" destelz d3j delstsdz W CsdztsdzEsleZ H RO, P HBLOtsdY' { tod
[ Odz f tetsyd MEBZ0Ig JSAds@EsR)| dtdsc 5 d3tsH j dz¢ 9 O dzdaW fted L dzO
Hdtej Slste’ o, w e fted?2 308 Is OHJj $ 9 Olsdz te' h j dadav
HistBGc 05 Is! ® Y' 2 H' ' wdz desfplst [ 2, . 4].

[JsO Hthdf mdgjaaezy & o doeoyj dde' §tdevls! (BilsBHIS
BOIj B3OIsd ydzse s dItsH j dzé 9 Odzdzy SO "= ofdzdelz dzO f
tetsLEdzZ" HO' Is! MW 5B  toclzdzlslzo Odaday s Os & A tslzOmy j dizilas B A zH

jCdsd yd' 2 H' wdr dsfls', O kOSKY d&OHO' ! Mw i
'T flse st dada .
tiLbkd sOIlsd Hfs'uds o1 jytgupfare s, h s  BSHJ dzs 9 Odedz?

20 OkStsod? Cjt' odedC: -g5j sBOdRNOE©] 4] o YK szOf Puye
126


mailto:masagemba@gmail.com

RZOkSCtsodnm HBMd HYjddaW 7 L HOolslzlz’m MUQIMic p dzO 26 S {f
[ issHBsdzBG ' W dtsH j dzt 9 Odzdz? tetsL 9 o OdzOMW ftetslsw 6 5d3
RZOEZSC sosets L dzOdzdz” .

#zyofmdz HEBABA dglzr MdMmisy & ° MC ZOH dzd B, o
oLO" &dsH" 8 ydms fJtesyjm' o, w g Ld3" dgs s Ise mMw - 1 of
sjndz yded?2 ftotsctej . VftcOQo dz' dedzv IsOCdd3d MmdMmlsg d3C
M Jy' Ogzlstzdr o BIsO ' dzfmistclzd3zj dzls' o .

[ BHj dz¥ 9 Odzda” odL dzZOyo' Is+ mw w g MstezC Iskztcts o O dal
ftoJ HINIsOo dzj dzdzw MdMisj &iBq , sB' ‘' ClsO, wWodhO OBB f{tc
BSH j dz¥ 9 Odzdz? " delsj Gtetseo Odz' o ' dzW Stcd3Oye SAdaid ISidAm Y * dz

[Mdeso dzd 3 ftoddeydf sz BEtsH j dz¥ o Odadzw OdzOdztsg " v,
tecLedz"H fsH Bdesets IsO B ' dz2 " HBfmskzf dsets ftojHdlIs
v jteds' dz " BBsHjdzr " BO' tc' L dz' L dzOy 4 dzdzv od¢

dzs Hfp! Ct8° H' Wdz' desfyls ' .

VL L OCOd dzs Bz dsteL ey’ dide') H Mis Qo dzw ©° MtsB s dzsE ' 1
(R sdzj dzgls' @9 IsO WkdCy' 2, w g 9 HtSBKOY O Is! s fyd
f ' H&ZW ¢ O' BSHj dzt 9 Odgdz® . | Bz tBLEEZYHO' Is! v w¢ My

f sHj-d3] SCBdeyJ flszOdzOdzf dzd DB tsB BOGp' WS d2 L Od3' ¢

SBEOdss MdMmisj s ¢ fulsjL ' o HEB®BOYO' 2028 ' o
Bilkd ttdimd O COEOSkjtedmisdSd Stodd' dOdz.
1dftcOoddz degddz * Iso jtoHy jdedey, hts yddz stsydz " j

Ce@h asdzO. stdljt' ' & Ssedmdshls' jSodsd ydks' d
6] Od dedds jCodesds yded s §esyj MOd, Odzj Isj, dOMs:"
Hsf SBsetss, NSHE ) Od dedn § sH"' 2.

U LOGCOdz desdslz totsL zad3' dzdz' , BtsHA3 dis i d fr) tsodgs 6L syt ootz

whkdeCy' o2, h s 9 Hlsotste® ¥ Is! Cdzt ysso sMmtse dzd o sMis*
BsHj dz 9 Odzdz® ° tesLecdYHO' s qw w¢ fmdMmlsj B3O OB B

[ BH j dz ‘ sB' ‘ Clstsds, wed2 LOd dgs sted ¢ dzOdz
9 HSBLOPYPdzddzDR d " OtOCIjtedMmisdSd tede ' dzOdzz H dzw
l s dkzCsotss ° HE®REO, hts ydd B df hj dBsHjd §5
stedlsjte’ ‘ d&3 CSstedMmdesMmls’ jCtsdesdy ydets™ BsHjdz® *°  daj
0O btytksHktsL o, ttlteddoOddns L °~~°  od¢tsted Mmils Odzdzv d3,

{ls)j, dBsHjd f(tesddds d&BOId HBMisOdz ftetsls
dWwJdClsdo dzsmis’ "R LOMlstsmMikze Odegdzy . | fswotss C i’

JWiCidoe dzd R-BPR 5 dgd A RE(j? , BE dgsH' L M’ A
127



sty 20 dBsHjdz tj Odz desegts wWoadh O oCdz6 yo' B' ' ¢
sB' ‘' ClO, ®jlkz &sHjd , fddydfd O ' dhlstlkd] d
Elssydzt ¢ Is! mMw IsO " dzlsjteftejlskzels! Mw tejL zdz IsOIsd.

[B' " Cltsd3 d@3sH | dz¢ &P aede dzEfxpfijle jedils OB s BSHJdz yd ¢
hs ©" " HBERZOOBIS: Mw o y' 2 MmMdmisj d3' . [ &zv ftsBkzHBO
sB' ‘€O, Odzj 2 wfdMmOld 2tets MdMmlsj Bz, o ¢ dzt YO¥
MitciHBoadh jd&3 b@R. 2 sects MistckzCIskzts

[BHjd , w¢' ftojHMlsOoadwesls! Hdd ' 2 yJj B
o' Ld [1, f.162].

[ SHj dz¥ s @Qfzdaftctsyj M f sBkHBoad, odeyjdsdz?" IsO L Ofglk
" deflstclzdzd dzlstsds L dzO dzdzv . [ Mdzts o dats © n OtsOCdstyg dets ) 1S ¢
sftsMjtcj HC S Odead 3 Bj IssHBBR ' L dzOdedz? yYjtejL odCtsted

IsLdlsdode OMf jSIsd odStted MisOdadzy BOIsj BBOIs d Yy dzt
9 Cdzs yoOt¥ Is

L 10 HBYtBseE d&sHj dz¥ 9 Odzdz? Bsy 20 s dwoeodlsd =
fted2dwlslsw! @ BOBd" glzflpr L Hsfdz Hdedy! Cts8 d3j Istss .

L zZd&vWoitsdd fsBERHtSOd dBBHJdi?2 o Mis Odzts o dzj dzdzv
odte' hdlsd ftetsBdzjddd £k Hted2dgvlsls® Ef cOo dz' dzf* € d A
Z§ tcOo dz' dzdzw, wWC' tOdzg Nj dzj Blzdzd ko Oy dats tetsL ¢ dzw dzk

L 1 5Cte0h dls e ste zg@gdalzd 7 fesBdzj d5, HGY SEEElS
o' hjdzr, Mftesmisdlsd "= fjtcjo ek O fdzjehdlsd 1

[ B dzjHBd €' 9 d&OLj 3BOIsdydedr dBsHjdzj 2 §tod?2dawislsw

L 1 JHEBMIsOIsdzy ttsL tetsB dzj dz' fiflO tc Ofi3g tsecdzp d3ds Oo dsLj ds@x |

weO ' thdsetr o fMilse stcj dadzv .
L [BdBjYJd&ZO LHOIM Mis! &sHjdj?2 fted2dvislsw t°h
j HsMsOld Mls! HOddR *° dajfSodaslsO Isjt' ~ HdY o

HiW' ydstd HBizdENS OdP &2 Isj i’ 2.
[HAZOC fjtcjo0Ocqd RO BOsdydedr ssH,jdzj2 §jtejo O
"D O Csdflstelzy 0 Odzdz? MO B' dzh o HBMC t5dzOdzj ded 5, &
Hdw bfwOod dzf! Csets fod2davlssw o' hjdz .
I LOdzj >y detsyls' “ e Oulzdats) Is disasg iz dzo S stedmistse ¥ s
Ll tesjCllzo Odzdzy MdMmisjds §twOo dz' dzdz” :  SLeSB S O
gMmisjd kftOsd' dedz?, wC' (Bsykl' ©Rtsfdo0kd hdit
W dzOdehd, dse MisdSk kO ' odgh

128



oyl deSd WSl ofpsthyiedzy: BefCimgR 0 Hdzv sy ' deS
jWicClkdodesfmls' H' wdz desfls’ ' Hftd' &Mlse Oet MmdMmlsj
L 020z L Stk jls] desdesfls’ SeOd LOYy' 2: JdStt
kO jWiSkdodssl' GcOd LOY' 2 bk ' Lddr bkdkse OF H
Ll Jotse dzfstatied GO dzedn ' h jd@ 1 S sedilsOdad”
sflsqdkOd ddi ©' ' hjd¢ k ' Lddi My Od ddi, skcOd
L I BLEOREdSE BcOd LOy' 2ds’ fstkClsbwd: 1 d¢

sflsdds’ L Oy ' tScOd Lo .2dds MstekzSkkzt kftOs d d
LI BLIcOREdSE " dWistedzOy' 2desets L OB L Jyj dedav :
sflsdds’ L Oy* ' ' dzW sted3Oy' 2 desets LOBJ LY yJdedzw EZftcOo

v MEyofmded?2 YOMm wsLsBdZjd IO odStstedMmilstseo zs Is
odtetsB dzd yls a ©Mls shtsdedz s Is! Mv Ek dzOMiskf ddrn MW jttOr:

L f dzOdzlz o Odzdz" G s ff s @EMsS C 5° H' Wdz! desfyls’ ' HY tec

L 2§ tcOo dz' dzdzV -lsjChisdg’ toy derjdes dftts fls Oy O dedzw d53 o dtetsB dzd y

L ZftcOodz' dzdz" LBEILtsdz ectstsots’ HtosHEZSY"

L EftcOQodz' dzdzv Isj ndz ydets® cGtlstsodz Miste o dtetse dzd Yyl

dlzlsdz' Mis! BHEHpsdZzse P Pd B Mw E odBBte’ o' HYf o'
kO ftesyjHEkte tcj Odz' L Oy* ° tojLbkdz sOIs’ o BsHj d
SteC Odz +j O'dasdgs ydzdm MdMmlsjd *° § HeskssaS0O kO &
Cjte' adedStsds ' Hf tod* d3fise O.

l dMmdetso CidefilstiQ) Sfisd o d f SH Oz M AL WLOEOdRo dehRs Ydsh & d f
sO fjtemfjSisdead §ftsHOdz hdrR HBMd HYJj d& , BwBsy dzO L
J S sdsdPI€ sd30Isd ydzed » BSHjdzj 2 fsdzw e O E LHOIdsMmIs'
sfdfm L HsMisOlsda Is6 sidsjlzgeds’ Ms®y dddo d= OMY jCIs" 0 o
fsMlsOodzj dedr y' dzj2 IO ¢ fslsjL.

zt5B HBMwelsd B ' d hts” jWjClkdodssimls' & BSHJ dzs ¢
CstecdMmlsizo Olsdmw HBMistse " tcded B3 HY jtoj ZOBd ' deW ste 3Oy
SO @OBIsd HOdE Htoets 2tsets nOOSIsjtedMmMisdSd IsO oL O (
L " deWtstedzOlsdoe dzd &3 i d tsdz, o0y dzdots Mmlsotstedilsd o' H
nOOCIsjtedmMisdSd sBO' ClO.

1tesBdzj d2' o dMmdetse € d dzOMiskzy dz*

L [ jtsHBdse Yydd?2 ° HA' @ mtshdz Githtg sifdss dzts o OtEad @ ts dbv
OdzOdz' L o Olsd tetsLodktss jCodsd ydks ndhmsjdd kO t

LT dzv ftwcOClsdydesets oftetso OHY jdedgw y' " d3j stsHTSC

129



B stesdzse ' 8, WCO oCdz¢ yOlsd i ¢k Owgc © dsdjlr@sodBdgez d
Is©O ° daf szdf @ orlztslziy! C 57 MW J to.
L)1 BCOLddSd dBSHjdZi?2 SO hCOdd odd3 tt o Odzdzy 5
LU B3O2BEIdY B3 dBsSHj &z Mdz' H HEYBSodzdIsd tesL ¢ d
Iyt dezsdslz,  fjtemfjCilsdead Rk S0BE@Y | EfSdBazizC
fsHOdz "2 tsLeodlstse y' *° COdzlzL * BwBESY J L dzO y dzts
Zf cOo dz' dzdzv t6' L dzedd3d MW J eOd3d H " W dz! desfls® .

gl R s IRs[tRHUOGILRM [ r(rtT[]:

1.1 " Isdz' defns Sd2 1. 1. [ tsHj dz¥ o Oidgda™ jsQ t5 dztd @'2MAPD:3 . )
2.5z B3ds9 © uv. [ . [ BHjd® 9a0dedzy ftetsyim o Yt
sfdzseo " BJlssH' 98 Oy (dzO fted s dzOH' BOMddetsBlzH Iz 9

sdz' s ©. T md3d dz dzd y*tis€ of s HU jdZdekts dzt2c0'0WPded 21 R2d@ 9 1.

3.z 2¢b,, IlssLOC, &w. ®w., & md3gdz, w. [. (2
sjtstc' W SO ftOCIsdeO. sd o: Ajdzlste Eysssots’™ dz' Isjts

4.1 sdzH Ote j dzf f5, 1. [, & [ dlseaddese, [ . 1. (2
fpdfisj d3: " HtekydedS. sd ®: sS1[VL.

5. wdz! ' dg, 1. 4., . &1 vCtedtided§ . [ 2020) . [ Olsj
JCtsdetsd3’' ydedr ftesyim' o IO MdMmMlsjdz. sd o: 1 0kCtse O

6.sstedz’ 2 yiz¢, . 1., & 1 jbtese, 1. [ . (t dH.
mMdMmMlsj &3. sd o: 1 0¢S990 HE®KSO.

7.1 tod dz¥ €, w. I & rk¢, i3Qls ] ROIsd (@OAS ) BSH .
J Sdetsd3s’ yded s MdMmisjds. sd o: I dHOeaddyd?2 H' &3 " sd’

8.[ J dz dzgd € , w. 1., & zdh ¢ dz . S (tdH.).
EftcOodz' defnp» €dr ftetsyim' © o JECtdtsdz' y* . sd’ o: [ dB

9.zCtsBls, J. w., (201&Pd WO GgEBsGyd] EtsHj d
LftcOodz" dzgdz" . sd o: si1rvL.

10y jtojdeS 5, [. 1., & [dMmtsetste, w. [. (2020).
fdMmisj BOR]. sd o: stdHSE.

11. | sdzs e € 5, 1. [ ., & uvdd3yj dz€ s, -BOIsjlBOIs d Y dz
BB H J dalzd Oalz Zf tcOo dz' dgdz" . sd ©: I dHOeadzdyd?2 H" d3 " [

12 utsCtizto s Cd2, I{. 4., & JtOB BB j Yy! ¢ 0O, U .

BESHj &% 0 Odzdz? kfOodz dzfy! Sdr fesyjm o: kjse' v kO

130



OPTIMIZING SAMPLING SIZE FOR ASSESSING EETOMYCORRHIZAL FUNGA L
COMMU NITIES IN REGENERATI NG YOUNG FOREST STANDS

Davydenko Kateryng Vorobei Yevhed Baturkin Denys,
!PhD, Senior Researchef the Department of Forest Mycology and Plant Pathology at the Swedish
University of Agricultural Science; Researcher of the Department of Entomology, Phytopathology and
Physiology of Ukrainian Research Institute of Forestry& Forest Melioration

Kateryna.davydenko74@gmail.com

2Postgraduate studerdf theUkrainian Research Institute of Forestry& Forest Meliorativamed after

G. M. VysotskyChief Forest pathologist of th&tate Foresprotection Service "Kharkivvlisozakhist"
dgordg.vorobey.212@gmail.com

3Postgraduate studertdf theUkrainian Research Institute of Forestry& Forest Meliorativamed after

G. M. Vysotsky Chief of theState Forest protection Service "Kharkivvlisozakhist"
baturkin.denis@ukr.net

Abstract. In this study, we investigated the impact of varying sample pool sizes on fungal
diversity estimation in pine and odkrests in Ukraine. Through soil sampling and molecular
analysis, we explored fungal richness and composition across different sample pooling scenarios.
Results revealed a significant influence of sample pool size on fungal richness across all forest types
with a positive species/area relationship observed. Notably, the optimal sample pool size differed
between pine and oak stands, withl2samples deemed sufficient for monospecific stands. These
findings offer valuable insights into effective soil sangpstrategies for characterizing diverse forest
ecosystems. Further research is warranted to validate these findings across different ecosystems and
geographical regions.

Keywords: clearcut, silviculture, ectomycorrhizal fungal communities, diversity, DNA

metabarcoding, sample pooling

ddetslsOy'vw y! sz Hisfypdz HY jdade di3d o do yOdzd o ff dzd o
CtocdBdesets to' L desd3BOdz’ Islsw o MmMtsmdetsoadr sO HkBtOdR
tckBsE SO fBHOd "SeEts dzf Mse " Hdegso dzj dedgw . [ dzv H tsMmdz
tcQds dsdzd m H' dzv dzgC OF IsO ftsHOdZ hsets dsdzj S dzv todets @ s
to' L desdzOdz' Islsw IsO MC dzOHEZ ctde' @ bk t' Lddr § kzdzOR
sBMWelk ode' fd dz2O ctdBdzj tc' L dzesdzOdz Is Isdzdzzdz o dnd mn
fdzsh . 1" dz2h bsets, tflsddiOd: dd?2 teMmwe odB' ttld
dZzOMOH Y § dzdzw o3, HdzZw  dtsdetsfytf J ydW® ydzd s H' dzv dets €
fdzz-16 1Z2OLS' 9. A' tjLbkd kOkd HE{ SBOCOH Biststls:
LOL S 9 “tokdidskz Hdzvw FOLOCIjtedMmMisdSd to' L desd3Odz’ Isd
sjrdtsdztse ' 2 Msosets s sSHOWMIsSa © dzO to' L dets ZO dz'

131


mailto:Kateryna.davydenko74@gmail.com
mailto:dgordg.vorobey.212@gmail.com
mailto:baturkin.denis@ukr.net

szt ytse ' MindZs@OdzO® tkzsBC O, o Mo M sHOLMIS 5,
B' stetOds IslsWw, 1s ®&KBjlsOBOtStsHEZY Odzadz?, tsB' ' H dzO dzdaw

Introduction. Fungi play a pivotal role in driving fundamental ecosystem processes,
including soil carbon cycling and mineral nutrition of plgdfs Given the vast diversity of fungi and
their crucial functions as decomposers, mutualists, or pathogens of plants and, characterizing fungal
communities has become essential for unraveling soil microbial community dynamics and associated
ecological proceses[2]. High-throughput sequencing (HTS) methods have emerged as powerful
tools for quantifying fungal diversity in soils, offering new insights into fungal ecology in forest
ecosystem$3]. Numerous studies have delineated laboratory and provided geidanmultiple
bioinformatic and taxonomic identification pipelines for preparing and assessinghihogighput
sequencing dat§4]. However, despite some attempts to optimize sampling protocols in high
throughput sequencing studies, optimal sampling potdofor studying fungal diversity and

composition in forest soils are still lacking.

Every year, millions of hectares of ector
harvesting. Moreover, <c¢learcut | oggtiemgremdsal
all trees within an area. I n many countries,
from the seed bank, while in Ukraine substant

nurseries due tobi ohmhef poomat oralstregaeander ati on.
al most of the same species previously present

after clear cut together with mechasio¢cal heoiri e

Therefore, clearcut | ogging and subsequent si
fungi , | eading us to anticipate differences |
seedlings in clearckPrevaondstheseews boar edte i m
silviculture have often focusled] aht E€Mghungate

have discussed the rapid expansion of knowl eoc
t ecithques and detailed morphological studies of
on undistufRedBsgatiems ECM fungi vary i n i mp:¢
accessibility, microsite prefandnoceg,t heoit mpatHt
practices on diffef@nd]ECM fungi i's essenti al

Understanding the structure of fungal cComm
their potenti al role I n tree r esi[s6t,armMfFcoa agcaaimp
Castafo et al. (2018) i nfv etshteisgea tceodmntuhnel tsi eeass oanr
changing moisture and temperature but | acked
fungal [d8]veeheridfyor e, evaluating the optimal se
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as i ti mpaidtd observed diversity and community
understanding of nutrient cycling and resi si
met hodol ogical studies have focused iaon tkearpeala
forests dif[feor9kdrgnaxXxdammlnd, yt emperate communi
pl oration type ectomycorrhizal s pfercii negse, aocro nl

X
exploration typepl@hlGiovenlt revs yditfefmsr ences
a

varying sampling approaches may be required.
Accurate assessment of fungal diversity usi
strategy dueaertta smEe @it e 0 nnsabtirlpisx acnodmptl heex i € o/i. | Fu
exhibit patchy distribution in forest soils,
than one met er[ 2t]oT hseerveefroarle ,mestuelrssampl i ng | ar ge
common pmadtuingal ddddllBPgygl edudampl es are often
extraction to account for patchiness. However
on soil fungal diversity and cotmanu.ni ty compos

I n this study, wetainalt op adrothkebrnngii el tt hteh e mi
of pooled samples required to achieve a diver
regi on. This will enabl @nd sc dmp ooshittaiionn ar e Iviaal b
anal yses in forest ecosystems with appropriat

Materials and methods.Fungal diversity and community structure in forests are known to
be influenced by dominant tree species. Therefore, we conducted our study across two targeted forest
types: (i) conifer stands dominated by the widely distribiRedis sylvestris(ii) broadleaf stands
dominated by the Pedunculate o@kiercus robur These species possess different root systems
occupying different soil layers and exhibit different leaf traits, resulting in distinct fungal
communities.

Thus, we anticipate different optimalnsple pool sizes for each forest type. Based on these
issues, we suggested that fungal diversity will increase in pools with more soil samples until reaching
an optimal pooling size when the plateau is reached, enable us capturing both abundant species and
those distributed in a patchy manner.

Field datawere obtained in 2021in the forests in the nadistern part of Ukraine (Kharkiv
region, forest branch AZhovtneve | isove hospo
in 10 17-yearold oak stads of vegetative origin and B80% of pedunculate oalk)(ercus robur
L.) in the composition as well as in1l%-yearold pine stands and 790% of Scots pineRinus
sylvestrisl.) in the compositionBoth forest plantations were established after clear cut

In this study, we collected 20 soil samples randomly from 3 MPs in oak stands and 3 MPs in

pine stands in October 2021 using a drillable cylinder bore, resulting in 60 soil samples per forest
133



type and 120 in total. Forest litter, small branches, neadbieaves were excluded from all samples,

while humus and mineral soil were sampled together. The samples weredreezee d at 1 85,
72h  using a ScanVac freeze drier (Labogene,
manually pooled to createvé mixed samples representing a gradient of increasing sample mixing:
pools of 4, 8, 12, 16 and 20 samples. The samples were labeled with the corresponding forest type (P
0 Pinus P1, P2, P3, P4, AND P5; & Quercus Q1, Q2, Q3, Q4, Q5), followed by the number of

soil samples pooled in each case, 4, 8, 12, 16 and 20 samples respectively.

Fungal community analyseBrom each of the five mixed samples, 700 mg of homogenized
powder for fungal DNA extraction were usddhe extraction and purification procedure followed the
protocols of the Nucl eNASEL @efnargp DNA quamtificationMiadC H E R
guality control of the DNA samples were analy
spectrophotometer fTer mo Sci enti fi c, Rodchester, NY, US/

Amplification of each sample was carried out using gITS7 and ITS4 primers targeting the
fungal ITS2 region. PCR cycling conditions were optimized for each sample, with most samples
amplifiedat2526 cycl es. PCR mi xtures consisted of 11
MgCl 2, primers at 600 nM (gl TS7) and 400 nM (
Green, Thermo Scientific, USA). Cwedi B sonti
30 s at 56 AC, 30 s at 72 AC, and a final ext
the Nucl eoMagup and Gige SEléce (MACHEREMAGEL GmbH and Co) and
guantified with a Qubit fluorometer (Life TechnologiegriSbad, CA, USA). Equal amounts of DNA
from each sample were pooled before sequencing on an lllumina MiSec. Sequences were quality

filtered and clustered using the SCATA pipelingt[fs://scata.mykopat.slu.3eSequences were

quality filtered removing data with low amplicon quality, global singletons and putative chimera
sequences. Taxonomic identifications were confirmed using BLAST based on >99% similarity with
database references, or genus >97%, family 88%; order on >93% and phylum on >90%
similarity.

Statistical analyseswere implemented in R software environment (version 3.6.0, R
Development Core Team, 2019), using the INEXT package for fungal diversity analysesgdhe
package for the multivariate analyses, addspatialpackage was used for diversity analyses.

Results and DiscussionThe total species richness at the sample is determined by prediction
as it is highly dependent on the number of samples and patches sampled. To calculate this, species
accumulation curves were derived for each sample within each forest type using theaMao T
estimation and a befit curve (generally a sentdg or loglog function) was obtained. Although few
species accumulation curves reached an asymptote, the species richness predicted to be obtained witf

2500 OTUs were selected (Fig. 1). OTU is Operaiiohaxonomic Unit, and it represents an
134


https://scata.mykopat.slu.se/

operational definition of a taxon, in contrast with a more classical taxonomic definition, normally
based on morphology or physiology. A typical OTU for fungi is defined as those organisms with a
sequence

similarity percentage of 98% or higher of a phylogenetic gene marker. In summary, we might interpret
each OTU as a fungal species, although there are exceptions to this rule (i.e. within an OTU you can
have multiple fungal species).

2500
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0 5000 10000 15000 20000
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Figure 11 Species rarefactioncurve showing observed species richness in pooled samples taken from the all sites at the
different forest type: pine (P1- 4 samples, P2 8 samples, P3 12 samples, P4 16 samples, P5 20 samples) and oak (Q14
samples, Q2 8 samples, Q3 12 sampks, Q4- 16 samples, Q5 20 samples) stands. OTUY Operational Taxonomic Unit
Source results of own research of authors

However, no distinct disparities in Shanno
sample pools due to overlapping extrapol ated
pine stands, significant diof se(€&ngeslwer &i hdt

observed in P1 and the highest in P5. Similar
observed among sample pools (Fig. 1), with Q2
P4. Not amlgl f,r opppo8l it o 16 samples yielded simil:
the differences in |life history strategies of

ECM fungi toeditapeéisd amderel oggi ng.

We rectolgemi pievot al role of soil i noculum | e
by studies demonstrating reduced col onization
experi ments. However, the extenumtonwhbl ehrthe:
root colonization remai ns uncertain. Addi tio
anticipated to better characterize dominant ¢c¢
may el evat ebds vielrsaf utng alt he heightened i kel i
communities.
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I n terms of arising iIssues, we triedb-to di

diversity and species compdsli vieosi tHxcwvasduepi |

sapm e pool s, F = 9.67, p < 0.01 and bEHivetsi B¢
peaked in sample pools P1 and P4 (F = 9.21, |
pool s without significant do & Kk erscbrdanedss t § iIFti g .
significantly | ower I n Q1 pools (F = 18.12,

steadily declining with increasing sample poo
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Figure 27 Beta diversity boxplot interpretation: a) pine (P1 - 4 samples, P2 8 samples, P3 12 samples, P4 16 samples, P5
- 20 samples) and b) oak (Q14 samples, Q2 8 samples, Q3 12 samples, Q4 16 samples, Q5 20 samples) stands.
Source results of own research of authors.

Our findings confirm that increasing the n
area across all forest types examined. These
bor eal andr etsetmpseirtaetse, fwhi ch al so found a posi

and increasi ng7,sloZ,TIB¥]ampluggeiszes t hat comparin
be unreliable if different sampltimg sametleagh a
prot p8o.0LdTlhese results hold significance not
biodiversity monitoring) but also when focusi
represents a pasenhiabmmoortg obmposition, ef:
by reducing t he number of PCR <cycl es and e
met abar[coo.dlildg sequencing may influence diver :
capturndedarsicmverage of fungal diversities wit
curves (Fig. 1) .

Il ntroduced fungi have the potenti al to col

over i ndigenous fungi alreaduyept bgroaowmmuoseeaylri
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planted in clearcuts may initially host a di

regenerated seedlings on site. Therefore, &ect
fungal di verwiitthy otaok cpd napnatraet i on whi ch were nol
diversity of oak stands were i mpacted by domi

I n this study, we Obsédveeraitconsabkbtesnt wid
number safmpsei pool s in both pine and oak stanc
changes in the soil environment are equally i
fungi colonize roots i n the praecgte noefr actlienagr sctuatns
previous studies. The dominant ECM fungi f ol
spores or propagules rather than | iving mycor

I n summary, the change | ncltehaer cEL@M ti fowgra gt @kl n fda

better adapted to disperse and survive in the
oak forests, the results aligned with expecte
number of sample pools increased.

Conclusions.In conclusion, our study highlights the critical role of sample pooling size in
accurately estimating soil fungal diversity in pine and oak forests. We found that increasing the
number of soil sample pools positively influenced species rishregporting the speciesea
relationship theory. However, the optimal sample pooling size varied depending on forest type,
emphasi zing the need for tail or e diversity mgues n g
decreased with increasing samplelpao pure forests, pool 1226 s ampl es exhikbit e
diversity regardless of sample size. These findings underscore the complexity of fungal community

dynamics and the importance of considering forest-gggeific factors in ecological studies.
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Abstract. The objects (sites) of investigation were located in the forest fund of the
Verkhovynskyi National Nature Park, the territory of which is the most remote and difficult to access
in the Ukrainian Carpathiandzive sample plots of 0.50 ha each were laidintihe spruce primeval
forests.Within their boundaries, 125 tally areas were laid (25 in each sample plot) for accounting
the young growth under the canopy of the spruce folesasidition, 375 circular sample plots (three
within each tally area) werkaid for direct accounting of young growth by height groups.
Key words:Picea abies (L.) Karstforestmensurationalindicators, tally areas circular

samples, climagommunitiesforestscience
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Abstract.The features of practical training of students majoring in Landscape Gardening are
highlighted. A description of the main tasks of plant care on the territory of the educational institution
in the winterspring period is given, attention is drawn to their importance in creating aesthetic
plantings. The value of the performed works as an important component in the formation of
professional competence and personal development of students pEthatg is analyzed.

Keywords:care, winterspring works, practical training, gardening and park management.
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Abstract. The article discusses the history of the use and distribution of plants of the Malva
genus. The peculiarities of selection are given and the classification of the most common species and
varieties according to height, flowering period, flower size angdlocolor is presented. Examples
of the use of species and varieties of the Malva genus are given.

Key words: use, variety, hybrid, crossing, group.
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lorhideya oncydium@ukr.net?® milademska@gmail.com? little.dag.check@gmail.com

O detsls O " WMs.tsH  W@2 das W tste dzdzj dadzW Cdelsj et tlz, 9 i
Miso stcs 9 OlIsd tsBMIsOdzse € Iz, 9 WwWC' 2 dzsHdiap] dsYizg OISk
H Isd fttsoatsHWIs! HisMmd Is! BOGOIsts yomkz, 1 ysjts dpzO ywdzdleotc
IsJ &30 M tE s §eadds . dzOdadpH jfjditsd d3'd2OQjude Hdzw h Csdzw 6" 9 ;
fteddeyddfd W' ssHdL 02 dzlz, odHd 1O &GjlstsHd L j dzj dzj
BjstsHd HMizowps@dzvd' Misd s ftesf sLdy" hisHts W
LOGOdz! destsfoe " Isdz s° hCwsdzd -~ 274.

sdz¢t ytse @ figkga @zdzv, ftodd3 " jdzdzv, L OC &zOH, tsMmdzd

Abstract.Phytodesign, like interior design, is primarily designed to create an environment in
which a person will feel comfortable. School is a place where children spend a lot of time, so
phytodesign of sclwb premises is an important topic today. The work shows the importance of
premises for schoolchildren; the main principles of phytodesign, types and methods of landscaping
are highlighted. Scientific and specific research methods are applied. The woaknsgmtoposals
for the phytodesign of the assembly hall of s

Keywords landscaping, premises, institution, plants, design.
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Abstract: The work is devoted to the analysis of the market of chrysanthemums,anehich
grown in greenhouse complexes. The study examines current trends in chrysanthemum cultivation,
identifies key factors affecting the market, and also sets the task of solving challenges and developing
promising strategies. An analysis of growing chnte@mums in greenhouse conditions was carried
out, taking into account technological innovations. The economic aspects of the chrysanthemum
market are highlighted..
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Abstract.The role of representatives of the genus Lilium in landscape design during the 17th
- 21st centuries is presented. Species and varietal diversity of representatives of the genus Lilium L.
are analyzed and promising species, varietiedridg for creating different types of plantings in
urban and rural areas are given, taking into account height, flowering period and color of flowers.

Key words: mix border, solitaire, border, flowering period, tall plants.
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Abstract.17 species and 20 varieties of Eremurus M. Bieb were analyzed. on the feasibility of
use for creating flower gardens. Historical information on plant seladtims been studied, species
suitable for creating different types of flower gardens have been identified. The agricultural technique
of growing Eremurus M. Bieb was studied in condititamsperate climate dhe Ukraine.

Key words:species, variety, planEremurus, flowering, landscape design.
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E. persicuds @. luteus HtocdHOIsdzdd&3dd o dH OB Hzvw Odz' {f[7].dzOtc’ " o
 simdz" ndzd € d o' H d3'Erer@urulss d ¢ e Msdgv df & Is+ Mw  IsOC 5y
o' Ldzdms L ORotsted 9 GedBOC tsdas@®s Isydz' tc'HL dz' iWnO vi tro SO i
f c5C OL Odzd , EremBusdg@*H Is[* hJesCd?2 M jSClste d3j IsOB Az Is' ¢
Ckd3Oted dzd , Isj teff j dzts’ H (, WdzOeo tsdets” Hd IsO dzOW IsOdz' d
H' Wwdsd °  Odzls d sdkHY d @ eOjdddsdfiapdzO i te@dsls d d3° € tetsB dzO, yYdlstsis
H' W, [ tod Bteclm IGOHdY' 2dets o S stedMistsolz® Is! Mw  H dzw
ftdh " o, h €' todedm ' dgW j € y' 2[6]. Beiran@emq &Bkiranisa®d (2622 § j tc dz
" Hd3' yYyOsHsemuyrus fpassicuy J aub. & Spach) Bevishisisy ' daiZOH ts
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Hy CtstcOIsdo dz0 tesmdzd O, WO oditstedMmlstsoalk’ s+ Mw o
dz' Czo Odzdzy -C of tzk tk©® § 8 5 L OErensimns pe@idzisizO ' mMf jSIstc B' t5d
dJWJgCIls' 9, OWhEfpoOfgjgtet' Odz' dzz, fHtwslsdetdB Bk, {tofs
OdzOdz' L to' E.defsicusydMdsdfedz 52 W' Istsa[5]l.d3’ ydzd -~ teoj ytse d dzd

[ JsO HGMiZzIwppdeEay'.. zo Olsd o dHd Efgmuisd O ¢ 'osdeyaid Is
fltemMf jSIsdodz Hdzv ftsHOd htsets oadSBtedMmMisOdedzy k& C o

tdLiEd O H 15 ) dz'dasx3OdAtzs .dz' ) ls ¢ odH" 9 Is © stk
CdzOmMdW ' CoOlIsd LO BLOSCddd BGLZOCORd: odmtslstss  ( dac
1)), Std stotoiisdibdk, otctbpj azqf?2) IO fjto' sHESdE Yo' Is

1dL! Cstesmdz odHd ROLOSIjtedL ks ls! Mw t©Odzdz' d3 Y
¢ o ' (Brgmurusanisopterus, Eremurusapusii Eremuruslachnostegius v M j tej H dz’ Btotsfr
fJitcd @0y Oy’ WsZIs! listels dzO o dz' B ' dzd d3d , X 5o IEfeldirusyd tst
olgae, Eremurus altaicus) 1 jw§¢' MmMjtejH MjtejHdy Beshmdzdr Yo' izl
fn z y 9 'Eferdsurusalbertii), O kLOStsy odH "L ' L dg-Hgemyres' s dzo
Stenophyllug ts d fj2]. 2 )

" Eremurus regelii

(1,5-3 M., UepBEHb-AMNEHD)

" Eremurus spectabilis
(6iAblLe 2 M., TPaBEHb-YEPBEHb)

" Eremurus lactiflora

(0,9-2,5 M., uepBEeHb-AUMEHDb)

" Eremurus fuscus

(1,5-2,5 M., YepBEHb-AUMNEHD)

t d ik datslCd fiits § ts to s fitgds' HEEBNGrusdvl. Bieb.
[ d tejtalgn:z dz/ oIS ds & §)Bz" mPJedy'd dzd s
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m  Eremurus stenophyllus — X
(6An3bKO 1,7 M.,

YyepBeHb-AUMNEHb)

m Eremurus altaicus

(0,6-1,5 M., KBiTEHb-TPABEHD)

m  Eremurus olgae

(a0 1,5 M., TPaBEHb-CEPMNEHDb)

m  Eremurus albertii

(1,1-1,2 M., TPABEHb-YEPBEHDb)

t dikz ddekl ) H dz' s te tefigdEEEmardstdBieb.
[ d to itz dz' OIS ds 5 ) B2’ moPjeda'd dzd ts

1 QoHwCd Mmats’ 2 odmtsls SO ftdoOBdzdotsdzse Yo' Is'
Co'sdzdSde bk ftedqiosHdsBz Misdd E ' HdOddz L ' dz
sO ¢ dziz di3B . wr odmtsls O, 9Oy O ' mMkzye " Islsw O
OCyd dzZlstsdz & € o' IsSEhemaregdi dzindOwis AMybr(i ds 6 Gol db6, E
OEmmy Ro06, E. RuiB.erHiHyhddwirs HyOdreisssa6gCi tr one
6Sunset 6, E. Ruiter ' Sahar aMoonlight'( tRdIffEtemBryis,’ Ob
Ruiter 'Pinokkio).¢ dzj o Otelsts Edzd S Olsd odCtstedMmlsOdedzy o dMtsC s
Cdzh a3 o 4 dzd € d d&3d tstsfndzq’dz@dsq’ sMC " dz2 €d otsdzd iy k2

m  Eremurus Shelford ribpua «Isobel»

(1,25 M., yepBEeHb-AUNEHb)

m Eremurus Shelford ribpua «Rosalind»

(1,25-1,30 M., UepBeHb-AUMNEHb)

m Eremurus Shelford ribpua «Moonlight»

(1,25-1,30 M., yepBEHb-AMNEHD)

m Eremurus Shelford ri6pua «White Beauty»

(1,25 M., uepBEHb-AUNEHbD)

{ MkdasS BedHd 7 fp tiEemeuueM. Bieb.
[ J o jlai: iz dz/ OIS ds 5 6 Bz’ mopjedz'd dzd s

186



lted Mlsotstcjdzdz GCo IsdegdG ' © Mdz' H o tcOFEm@UE OE ' B '
Mo ' sdzsdz¢e Bdz" , ISjfdzsdze Bdz' , o Istetsmis' 2¢° , o' HdetsMmdz
totsL IsOh 2o Odzdz? ~“ tclzdzlstso d F 59 i dz0 digje f Yjtoojfmizmmgy Raiter [ 4] .
'Sahara’, Eremurus Shelford 'Rosalind’ H j € tstc Ols d(alkélzm gigangedm)ilz dz¥ * s dzj Ists9 «
L OB Otco dzj dzdzv P jfpzWols digflRw o d ¢ dzw H . dbdzj MOHdIsd ° R
Hi CSBtcOIlsd o dzd d©3d B O¢G O lEtemurug dfuin@ dzdn,dzw s Q)% ' ¢ dzdzv , o Ist
YyOtc' o de'tsiylszddejj IstcOHdY' 2 dzfremdrus L HRdz® dzdz's Is j h tsB H s i)
SHdsyYyomkzse s Co ' Iskzo Odzdzy tetsmdzd dz dzj ts gEémurdstSape d B d
Dance' "Foxtail lily",Eremurus olgaez-remurus bungei, Eremurus robustis tc O dzdz' syoe ' sz y
Is tc ts {Rimsa rugosa 'Alba’, Rosa gallica 'Officinalfis'z | © Odz ! ¢ O Rosatdandscedd , O
'Ispahan) [3]. s cOMd o J , CodzlstcOMIsdzi § ts5° H dzO dzdz" (PendeinmnO o 5 G |
barbatus 'Rondo’) dzOfmd yj desc ts » (Eeeleusus stengply|jus3 Ereraufiys luteus, E.
Hi ghdown Hybr i dsi ghGiotwno ntey i raiddSORGS ulhts ‘eH dzO dzdzw
BXzOSC dIlsdztsc ts (Dglpdrnivin’ 'Biale i dg®, Delphinium 'Galahad', Delphinium 'Pacific
Giants', Delphinium 'Blue Nile) fjtemMdS sosEBr gy rdizdclzin i sabel | i
Eremurus 'Cleopatral) fMmn ) ° mMzye " Islsvw, ¢ tslzlzls to @fmylstats’ ‘L CdzOH s
d W4 ¢ Ersmurusdzj olsteOlswis: mMw d2@ o BHd 2 SCsBfsLdy’ ',
okLs ¢ dzdMmlsw, s L'BtOdzyd Ek dzgjojdzdS¢' CkMNJCC,
[2]. steJ O3HEcasts) 4 o d 2 &y etedzd U s Ruiter G'BtedH ' Rofor
'Romance'E . Hi ghdown Hy byt tddzd dd (ldefddyysigraphds)s O tc i3ts dz' 2 dzts

5 Hdzzs Is! MW dig L D DOY OEYORZO ' L ddyse k2 odmtsils' , W
d §$8dz2 ydzad » bk BsEemurtstisB)s Odaidrlsd to Ldedd3, y4 dzj BBBSO
MjtcjH -§HLsasdsi ", dzOf toed ¢ dzOH (Erprmujusitotadsis 'Ox Eyg'B * dzl

E. Hi ghdown Hybrids O6Hi ghdown Dwa©OB& &GizERZMUT
d3ts dzts y dzts € o(ErdenCrtselaft¥lorus 'Foxtrot', Eremurus lactiflorus 'Cleopatra’, Eremurus
Shel ford ¢ ' Bt ' White Beauty')

ldmdeseo € d IsO fitemfjClsdod s Bokzih dhHOdOE S t8d d Ezt
MelsOBd ' ' BtedHOB ttshdzdd diisyd BRI §tedoeo OB dzd
H dzw ' Ho' Hkzoa OY"' 9, dzOH 0% yd T3 Btsy dzd e ' fls! dzO f
tesmdzd dzdzse s Mo " Iskz.

it Ldsd3Odz Islsw tesmMdzddz EZIsdSo i CPAZYy By J Std)Lt
ftcdo jtolsOdedztr t6' Ldzdr ©dH' &8 CtBOR O fIsOR" 9, h s
B' Sdztsg ' ydzts@éts to' L dats3Odz Islsw .
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JRZOBYVRSR Ccs W IRsOU[tR wBUuOL L Juwe?s [ st

[LdB O ¢ dosidiE® Ot PF BhR4&® ot d 2
IC OdzHe.. TR0k &Y dzls

29ydlsjd S'd& ', B ' Bdsc' ', Mfjy Ok L6
Sbyjdz 9 SOk, MEjy Od Lso0dO "¢
WOy tdOd ded2 bkdz o jtemdlsils B' Stoj Mkzem' o '

s sz dzOdz! dzd 2 f tsL Oh €' dze gz 2 0 HEOS QOfLOdZH2 OE OF zBH WY dzOL
Lorhideya oncydium@ukr.nénho-reply@-classroom.google.cofpupill? eigh@school52.kiev.ua

O detsls Oy " wisBsls' dzOo jH | dets tof shdz f &I8 df toy datedz’ iz ) d
o0y dzdotsets B' sdzse’ ydesets T dzHdC Ol stelz  ydLifHs@ldsdd' — d
OSkd@izdzts 9 OIsd 1O ElttddBkzeo Olsd L OBtlzHdzs ¥ ' tej ysod
LOBtokzH dzs @ Oy" . lsded * Mo’ te' Hdzd 3 B ' Bdztse ' ydzd d3
fMd ted HEWRd fitcd MEzIsdz' Mis! ko & @A 'd30 dz@ziis £ 5 iz O tc@ BldAG ' -
f OtcC tso dn sjtedlstste” w dZdLf OEQ fcO&Pdew O L @& ded «
L OB telzH dzj dzdf t3H tc O @AzPBOADHY* B dz2Odz! dzsets O9 " Qy' 2 dzse s Iz d

sdzt yseo ' ML @, d3 Mists, HJ tcjJec@pradlophamae | i a o mp

Abstract. The paper presents the results of research on the distribution of lichens as an
important biological indicator of environmental cleanliness, which are able to accumulate and retain
pollutants, such as heavy metals and chemical pollutants. Teeykind of biological "detector" of
anthropogenic influence on the urban environment. Their presence indicates that there is a low level
of pollution in three park areas in the Solomyan district of the city of Kyiv. and the air in Mamayeva
Sloboda Park ishe cleanest after Vidradny Park and the National Aviation University Park.

Key words parks, city, trees, Parmelia omphalodes, Lecanora allophana.

1 sMisOdztse ¢ O . § s ENdzjuD dzts dzz Mo " Is ' Hy JSBdzsa’
OSCIszOdz! dgd d3( , o' dsCamstesd fdd@dadzy * dgH € Olststc’ o H dzw dst
dZzOo Csdzdh dz' sets MjtjHBadh O MO Cdze ysodd3z L O9 H Oc
oL O ddsH" 8 Is! L ®ltsykzr ydds MmjtjHsadh j d3, dzd M ©2 dzd
o0y dzdodd&idd B ' ' dzH d CdP'ls sacd@@Fgls d ays igds *  LklslO S dzd o * Mls
A HJOdz dzgddzd S OdzZHJH OIS OB Hdzvw o do yj dzdzv IsO o d¢Ct
ImMdzsodzd &3 HY Jtoj dzd3 dzOH R tSH Y jJ dedgw L OBtelzH dz® ¥ ydr tcj

ftosddd Mdzse " [ ffh @R ded € gMlyydz@ .dets tcj Oc kz¥ Is! ZzO - OtO
wWCtssz eotsded tetsmisizlss O o CttsC dz' BOIsd ydz' Edsse d
dzdh ©O2ded " © dzO2B ' dz' h 58 Yykzlsdzd o ' mise o BsdzsH ' 8 Is! J

&dh 02dzdSd, hse'eshskzls! dO ¢
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mMdds ' Blsdydets™ OmMtsy' Oy' ' ctedB O ' otsHBsMIS' . 1 0
Cstej dz2' & HisBtej totsL o ddzj dats’ CklsdSkzdzd. [ ' dzj O
osdzisets ISO MEzAatsets tsM' HOdzdzw dzO Y tso j ten dz' totsmdzd dz.
dZzdh O2dzed €O ftsdzjechkzels! fjtojrntsfdjdds?y SO klstcd &30 dadz

ddB3dlsteso ® [ . (2017), Hfmd Hdeh d { th dtcj dadav
sjtcdlsistes " 880 dzgO 272 ftetsBdedrm H' dzv dz2C OR, o dWw e d dz
SOCtsy oMmMsOdtsoddzO Isted " deHj SMd (L OEOd dzO ¢ ° dz
BsHW " CtsoOdzd?2 " dgH j S ydmlsslsd Old@smMW jted) totsL tcO
ofm' " Wi sdzed= o dH" 9. I segts ¢ dzt €' fdets Bz o dL
fsCOLddSC 9 £ sd' o odH' dzj dets yslsdted Ltsded L te' L
odHgEZHdC Olssted yYydma LBdg, WwWE' dsykls! BEIsd oadSttedf

[ dR 02 Azt52020) sy " dz 9 O off dzdo L OBtolzH dzj dzdz? ff s ' Is
BjlstsHBR d' A jdts' dzhdS OyY" ~ . 1 tshdz dey d Sz tste C alzé dg@ tizq
sy dSkz ttjOCy' " ydms odH' 9 dzO t' Ldz L OBtlkzH 5 '

[JB HsMdz Hipls @iz o dzj dzdz? o JHtsotsEts MEC ZOHE dzdh OF
MitcjHBodh O sz vdh' Ccets ©WOAdlkz d&B. sd' a0 E Is

1 O9 HOdgdz? Htsfdz" HY jdadev: o doeydlsd R OOSIsjtedfmlisd
e dzOH dzdh O2dedC " & wHRj b PlsBtck B €BcHEOLS OF d
fshdtojdadz?y, fCtedlslsw SO o' sOdz dz' Mls! dzdh ©O2ded S o
3. sd‘ 90.

[BO' Cls HMmdzody fdedgvf * W " Isdzd n dzdh @2 dzd ¢ ' o 2
dtsdzs 3O W dzff! CsE 5O 02 tsdzkz . sd‘ e

ltej Hd3j stsds HsMfzEM g e jledettzy , T sCtedlslsw sO o' IsOdz
9dHOR HJjtjo dOMOHY jd2 Istc! sn § OteSC ' & utsdzsdzd W dzf

tiLlzd sOIsd .HE Gxdeied *° Mots’ to' Hdets®¥ cCtobkzff 5
s' dzs wCdr L Oy H HpSEZO H Otsdgydiigdd] dils* 8 sH stetsMmis ' . ]
dzdh O2ded €' © dzj X d Isi'iptfW eodfiidjls Isfiy g 'tstiL e L dzd » tstec Odz' L
dzdh 02 dzedC k& MlsOdeso dls! ctedB, wWed2 Mot ddd ¢ ' W Od3d

| SHEEic®dsksls etstjda] dzds M5 &5 Mlswis! ["hastesy' & O,
stce Odzg' ydz' tojysoeodded IsO LOBjLY jykzo Olsd deddsd ctedB .
LHOILdz Miss HsBERZzOoOLd otHkz * & dzj cOdz' dz' toj ytse d dad
4 dzOdz dzdh 02 dzdCd YH' dvesls! &O btd shhdsed ckkf

b dzO dz’ RZOCdf dzedr dzdh ©O2dzd € @ BOM odcdzvH IstsdzS
fesh s’ CstesySd, wWCO h' d dgs LEesmsO' s mMw L Mk
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b @ dz’ dzd Mlszo Olsd ~ dzdh 2 dzd €' o 3O M o dcdzvH
oL jsSCtsfsH Bdegdr f dzOMmisddetsC, ctstcdL sdzlsOdz! dzgts tetsL ff

sl ' Yj d dz0 &zOf Ofpls' ' L dzgsets L &3 ok ' Wistdd.
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HsfdIls! & weda, Mfdsh jddr 0Bt Y sdtsByOmists L ¢ itcd
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ted L ©2 Wiz 2 . 1 Odzj 3 dmhysciasesd #Ac'tsfy  dZdfithdria parietina ( € MO dzls tste*
dzOMmils ' dzgdz®@) yJ dzd misw didl@schidtgcka® 2 wad € s L Zsysde@ dad dz02 Is d
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dzd " ©2 dzd € ' Rarmelisceat.dzd

] dhO2dedS N detsSs fshdtejdd?2, BERo LOt]  Misteso O
1 " oHjdedz 2 dBdtedy' . [ GtcWssdyies wpdztsi df tsirdz' sPashtRlia O daj$ c
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(Parmelia omphalodgs, dzO H kB -4 2194, tc adsOdztEdgliz-8 %, L & d 4@ €02zd dz'
dzd h © 2 HadfitRorig parietind - 21%.

Vv Otk 10y BdOd dsets O Oy' 2dset kzdz' o j tof
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Abstract The paper describes the properties of mycorrhizal fungi and pays attention to the
specifics of the mycorrhizal structure. Examples of cultivation of pure mushroom cultures are given
and the role of mycorrhiza in plant protem against pathogens and adverse environmental factors
and the peculiarities of growth and development of mycorrhizal planting material are noted.

Keywords:agarized medium, mycorrhiza, mycelium, symbiosis, pure cultures
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Figure 17 Cultivation of the mycelium of mycorrhizal fungus from the genusTuber melanosporumin vitro
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Figure 171 Cultivation of the mycelium of mycorrhizal fungus from the genusmleria badian vitro in an agar medium with

the addition of an extract prepared from the needles (a) and roots (b) &finus sylvestrisas well as from the fruits ofAesculus
hippocastanum
[Ydted dzs: tjLbzdz sOIsd o dzOMmMdedrn dzOECBSodnm HBMd HYJ dz

ving " " dzg Mls Ckdzr sdokzo Odzdg? HBMdzZ' HY jdedmr O dH"
iy " " dzd o3 9 JSMyjteddij dzlsOdz! dz' 2 ttsBisls' BERdds o dts
9 JHbhadia( 70%% jhlied odH' ' ©& o HMBlS EMf "  h dsimis' o Ot
i SMstcOCIsORBd rots’ ‘ Ctste’ dzdgv Mmtsmded o dw e d dzd My E
zodHC "' fls: tetsL tetsMmis O dzdz™ B3 yg dz' s ) fJtwhdn Ho tSA
CdeW ' C 2o Odzdzt @Bt Ou € YO B A" i jIstc” L JSMstcOCIssdz ¢
fsBlztc’ dzgdzy MjtcjHBoadh O, heoadHC' Mis! tsMmiskz o yj d s

196



IdmdzsoSd kO §jtmfjClkdod 4§ SHPEOL g: fszOL BE6
ctedB' o MddsjLbkoOld t' Ldd MisdkzSd, §is sftsdowy:,
ZOS s dqukzoOlsd ' Eklsteddikzo Olkd o Oy C' disilyO dkPd slsfO o0 c
L dzOyj dzdzw  Hdzv  flso Stej dzdpy Mt fdzs® d B O dzd3M oizts ff tea®OH € jls
LOBtokzHdzj dagdr o dBEZAtsdzjBjLY jydeddsd toj ytse ddzOdsd ~ to
jWjSkdoddr HBjlstsH' @ odtetshkzeo Odzdzy ydfisds Skd szt
B CstdLOY' S MOHdo dzsct RO jtc' Odlkz.

4l Ry[s IRs[tRHUOLRM 1110t TC[]:

1. Espenshade, M. (1962). A study on the isolation and the cultivation of Basidiomycetes. In
Developments in Industrial Microbiology, Proceedings of the 18th General Meeting of the Society
for Industrial Microbiology, Lafayette, IN, USA, 231 August 1961; Pdue Univ., Ind.: West
Lafayette, IN, USA, 3: 34350.

2. Pachlewski, R.; Pachlewska, J. (1974). Studies on symbiotic properties of mycorrhizal
fungi of pine Pinus silvestrid..) with the aid of the method of mycorrhizal synthesis in pure cultures
on agar; Brest Research Institute: Warsaw, Poland, 228 p.

3. Hilszczanska, D. (2002). Mycorrhizal fungi in Scots pine cultures after seedlings out
planting on posagricultural lands. Folia For. Pol. Ser-Foar., 44: 97102.

4. Hilszczanska, D. (2003). Wplyw deszczowama kolonizacje mikoryzowa i zawartosc

ergosterolu w korzeniach siewek sosny zwyczajAgjys sylvestrie . ] . Pr . I nst . Bad
Ser. 4: 5564.

5.Mal ewski, T.: Borowik, P.: GoliE nska, P.
Organic irputs positively alter the bacteriome of pagricultural soils. Forests, 14: 1711.

6. tojdlts, J. 1., 1 d&zZt®o O, 1. 5., [ Od ytse, w

[ ' € tstPifius €elvestrit. andPiceaabief L. ) Kar st . o ftodttsHdzdr [Ed3t
sO wjLEd IsOIsd Nilskzydes' | 'dFh)dedsicd i &g 'S O tc fin@ls i) ' OL4yE B
dz" 9o jtemdIsj sz " d&3. 1. #ilsg OnE@(dECO .o fi# @9t * Wl 5):° tBditsge * W

7.0c¢ Otets 9, . [ ., 1 sfse,, [& Ay deSOxizd daj .dzC B,
fjtejHMOKHdo dgts”’ B3 CstedL Oy’ T M wdzgy' @ Mmtsmdad L o d Y
&z Msoednr [ CHAldBPYots ' OQORLWWEAIMARj dz' sStcOyY' W

8. Davydenko, K.; Vysotska, N.; Yushchyk, V.; Markina, T. (2020). Eaffgcts of a forest
fire on the diversity of fungal communities in pine forests indB&fhk Ukraine with special emphasis

on mycorrhizal fungi. For. For. Melior., 9: 11D19.

197



9. Colpaert, J.V.; Van Laere, A.; van Assche, J.A. (1996). Carbon and nitrogeatialtoin
ectomycorrhizal and nemycorrhizalPinus sylvestrig. seedlings. Tree Physiol 16: 7&B3.

10. Muszynska, B.; SulkowskZiaja, K.; Ekiert, H. (2013). Phenolic acids in selected edible
basidiomycota speciegirmillaria mellea, Boletus badius, Boletus edulis, Cantharellus cibarius,
Lactarius deliciosusindPleurotus ostreatusActa Sci. Pol. Hortorum Cultus, 12: TA716.

11. Kr upa, P.; Kozdr - j, J. (2007) . Ectomycor
protedion against heavy metals in inoculated piRen(s sylvestrid..) seedlings. Water Air Soil
Pollut, 182: 8390.

12. Rygiewicz, P.T., Andersen, C.P. (1994). Mycorrhizae alter quality and quantity of carbon
allocated below ground. Nature, 3691 68.

13. Mach - n, P. ., Paj ar e-Santos,JFE. ,(2009D.i lefmence &f. the Al
ectomycorrhizal fungukaccaria laccataon preemergence, pogmergence and late dampiafj
by Fusarium oxysporurandF. verticillioideson Scots pine seedlings. Symbiosis, #@1i 109

14. Palmer, J. (1971). Techniques and procedures for culturing ectomycorrhizal fungi. USDA
Miscellaneous Publications: Beltsville, Maryland, 1189711311,

15.0ddoux, L. (1953) . E s Blanobasidemycetebtishroom de
Sci., 2, 2839.

198



Aws [ A1 JUuvRrRY1 QACERPLATANOIDESL . 1 [ o1 1rZoAuvdm
revrtdfddwyr {4y YTotsv cefJrsedrrtwce 191

[ 6OGCOdy [ E©DS 5 2 Ofcadjods W j3,dzS isd HutszdADy sictef oH s T [ Oted fr
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4ty Ooaded?2 HJdHEeBEZESE ydd?2 (Ot ¢ [ dzj SMOdz
O detsls Oy 1VQo tsHWIss fw tcjL kzdz IsOIs(q HisfMdz' HY j dz
Acerplatanoided. . ) zOdzH h OW Is O R Hy ZHiesdzse ' Yydeseg s  ff Ote €
Il dL dzOyj dz fiosmMisstetso j f M dtcj dzdzv , C'dzr €' Mded2 Mm¢
f Ot Iz, et yolpdt & B | tizjcotadzdf Az o to ts ) dzd dz, o MilsOdats o
JWjSIlsde dz' Mmls: 9 ' H dzpatadzjdedzdzd 1 4O gGBERand@desd Miigls iz € Is Iz to
fticdtocsHdzs™ o' Ctsots’™ H' ' Btetseod HJdzHteSH OteC Iz
sdzt yseo' Hjppdzs O OtceC ¢ [ dzj SMOdzHtc' W é9 O Afglete z pld Atd
9" Cad?2 mMSC dzOH, 9 sOdz' Isjlsded?2 MY j ClIsts.

Abstract. The article presents the results of the study of the phytocoenotic role of Acer

pl atanoides L. in the | andscapes of the Ol ex
of Sciences olUkraine. The spatial distribution, quantitative composition of A. platanoides
populations in different ecotopes of the park, its share in woody plant communities, age structure and
efficiency of restoration of A. platanoides populations were determinélcthanparticipation of A.
platanoides in the structure of the natural agd oak forest of the arboretum was determined.
Keywords:i Ol exandri ad Dendropark, Acer platanoi

vitality spectrum.

l sMlsOdzso C O o teisdzOdgf. ¢ [ dzj S MOdzHte' v e, M OHC
ZOdzH M OW s desec s ftoed BO' sCsoatsdts fOSlz, L OCd&ZOH ]| dets@ s
BlsOdz ydz© EkfMmMlsOdzso © 1 ¢ vStcO ded.  sfpdzddeded?2 1§ s€
mMse s M ZOHdz] 598 dz®de@® yfftcd tc€wsdelzn H' Btesoz * G o
kO Odstsi e dddr &OdHihOWl o, WwW¢' L dORGHWI! v
]l " HBEZOO'  Is!' Mw LdOYydd?2 o HYOH o9dH'® jJHW CObBt
CeBf sLdy’ 2. 9hlp yf ez j inls'Odze * HJ OB € d yJ desf s
odH' &8 Bk, HGMd HYyJjddew Hftedyddz * dOftew 3¢ @ MESC yyJ
O dzOdz’' L tfMisOdzdz’ = HBMHZ &P dzyOfMm T d dzdb § OyJ dzdz’
ZOHO' Is! Mw sfkdvy 2d 2 SCsdeyjtfy' " {Begon & Har
B' syjdesL ' &9 MmMkCyjm' esLedzYHOE s mMw wC fJtsyd Mg
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BsSLO € JHJW' COltstern off stolBdEw W 'd@ ddOB dftOkdz' ro,dzd1 981 ; K
& Christensen, 1980; Pickett 1982 O ' dz } .

1 O2detse ' h Hisfypdz' H Y j dadzgv ftcdfmew yJ dz' G dzsB Odz! «
' Hdztso dz#od Qde'odftelz L &3 dzOA3 { Canul |l o & Si monedstWtHi , Z
Hisfdz' HY j d&' C'dz ¢ Mlst wedr Mmlte' 3Cs LB dz' hlz* &

mMeCyim' ¢ o Msedr JEtMdMmMisids { Haunschil d & Born
{Westgate & Likens, 2013; BadalamentiREasta,, 2018}.

1 d o yd dzdaw ts s B dedeCsfipisid®’ toc dzts ls § 2 mMEzCyd m" 2ded =
HjdHtetsf OteS & ¢ Jdzj SMOdgHte" wWe 101 VSO ded o € dzt yJ d
teSLH' &z 9 HOdes IsjdBOIsdSd * HtsMdz HY J dedzgw L OC tsdzts o3
iTyd dzsizlso stes 9o Oykcetcltf Bs@dzd dzgdzd § C SIstsf On HJj dzH eSS Ote!

[ Jlsts¥ HEsMed dety j oz o yj dedg? W' Istsyj deslsd ydets™ totsdz’
f OtcC tsls o ' td dxcpEplatanpideso | C BIssf O § OtC 2.

dlstczCsktc® dzOM dr HEtsMdz" HY jJdz@ 9Cdz6 yodz@ o dL dzOy
C'dzt € Mdegsets MCAzOHEZ Yoflzdvy 2 Cdzj dgz ctsMmistctsdzd Ml
Pectokf o Odzgdzv = Hjtojodzdr tosfmdzddz, o MlsOdetso dzj dzdzv o °

tdLidz SOIsd HlssH sitsitg sedfd . M is te ZiCUsikz ey =S {eaiamayL’ 190
sCtej3dr thMtsBddz OB 'n kottkzfzoaOdzr dO f jodz 2 Is|
' MyjL tesmlis Odg SO B' szEB®Nizd 81 éesMmts & iz fgldpla 3 | dzdpy
foshMsstesoa s’ MlstickClskzted Hjtejodedr ttsmdzddz o MisOdetso
Yyjdesf sfedzwy' 2, fs¢0Lk’ 9L 0 @dse ' HdesMddzad GMtse d dz
odwedv' d3j ~nOde L 3 L d3{sdmsltc @S- &HCQBLO 00 o YO

1 Oh " B Misj )y J dzdaw platfaodedL didfdizd 2P ® dH HJjtej odzdm tots
feshdqtejded?2 s ofp' 2 Isjtedlstste’ ™ Otk (tedfm. 1).

t d ik dztd Qo tsif ls setc's® tise ©  fy BdertpRtsnnided.

(Qtsxdzdi’ L sBtcOY-k'j ddj Gzdtsdiatffizlz tc - tedrd 2f .  sL B to Ctezy CO L Odzj ydls
CChts o cGtolzf' djdzhj 10 tshmddd, LcBtOy Odd SttkzySd ooy

rYdtej dzs: tjLlzdz sOIsd o &zOMmMdedr dzOESCBodn HBMdZ HY J dz
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v OB dzdlyv"mMyj Acer platanoides L. 9o W' lbyjdtsLOrn 9" CCt

s 9 1 wighkz 2W g Iz
[ s dzOdels, MEHE [s5dE dzOdzls
6 Quercus roburl00 % Acer platanoide$0 %,Acer campestr80 %
Tilia cordata20 %
8 Quercus robu©0 % Acer platanoide80 %, Tilia cordatal0 %
Tilia cordatal0 % Acer campestré0 %
13 Quercus robu©0 % Acer platanoided0 %,Acer campestr@0 %,
AcerplatanoideslO % Fraxinus excelsiol5 %, Tilia cordatal5 %,
Ulmus glabral0O %
14 Quercus robuiB0 % Tilia cordata50 %,Acer platanoide20 %
Acer platanoided0 % Acer campestré0 %,Fraxinus excelsiof.O %;
Tilia cordatal0 % Ulmus glabral0 %
15 Quercus robui70 % Carpinus betulu80 %,Fraxinus excelsioR0 %;
Acer platanoided0 % Acer campestr@0 %, Tilia cordatal5 %;
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Fraxinus excelsiol0 %
19 Quercusrobur 100 % Tilia cordata60 %,Acer platanoide20 %
Acer campestre0 %
25 Quercus roburl00 % Acer campestré0 %,Acer platanoide80 %
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27 Quercus roburl00 % Acer platanoideg0 %, Tilia cordatal0 %
Acer campestré0 %, Fraxinusexcelsiorl0 %
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[ 2B o jswifls@d y, [ dzd dzO
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[ Odzd dzfp! € d2 WOrRBsoad?2 Ctsdzj HY

b detsls Oy ©dzO fMis Olslsw odfme " Isdzs * 90y dzdoe ' Mls!
Ctsd3ff j Isj dzlsdets s LHSBEZa Oy' &« tMmMe' ' Isd o Edktse Of L d
VLSO’ dzd . i sLCtcde O 90y dzde ' Mmls: y- ot d&z0e d Y& d

s dMmMistsMis® L HOIdzts L dag g ets’ f 4 tig @dzs dz@dsq yzdzy  dzO
fc' Hdzz o Olsdqo gtz tstadfgd ydWtctsoddidd dzOoa dyS oOdzsd € sdzlzdz
o' dzdzsets MlsOdzz IsO " dgh dr dei f jJtei HBOYJdzedrn MdlskzOvy

s dzsg ytso ' dizste ©a O CsBf JIsd desdz” Mmlis: LHBBEZO® Oy
sMmtse dMmis® Mis+ CdzW st d30y " R fizgzO 9zt dz izt s dzis j to @sCdisirOnc
HdgHY dIlsOdz' L Oy v.

Abstract. This article highlights the importance of the formation of digital competence of
students in the conditions of mixed learning in classes on idtery of Ukraine. Reveals the
importance of this skill for the formation of a modern competent personality capable of easily
switching from facdo-face learning to distance learning, as well as combining these forms
possessing digital communication &kiln conditions of frequent epidemics, martial law and other
unforeseen situations.

Keywordsdigital competence, education seekers, competent personality, information society,

online platforms, interactive technologies, digitization.
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¢ b st tnamdr to increase the stability of the tree stand, it is necessatgk®into
account the typological structure of the forest at the forestry enterprise as much as possible and
to adhere to the principles of ecological forestry in order to shape the future plantation. Formation
and improvement of fellings are important ftorest ecosystems, because they affect the
composition of plantations during the growth period of the tree stand. The composition of forest
areas changes significantly during continuous sanitary felling and during reforestation. This is a
period of signifcant changes occurring in the species composition of coniferous anleasd
forests.

Key words:types of maintenance felling, intensity of felling, felling for the formation and

improvement of forests.
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Abstract The peculiaritiesof the legal regime of the lands of the nature reserve fund and
other nature protection purposes, as well as recreational, health and historical and cultural purposes
are highlighted. The legal regime of land use above the mentioned categories is datiinagdated
the principles of assigning land plots to the lands of the nature reserve fund and other nature
conservation purposes, as well as recreational, health and historical and cultural purposes.

Key words:legal regime, land of the nature reserve fund and other nature conservation
purpose, land of recreational purpose, land of health purpose and land of historical and cultural

purpose.
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l'i HY SS9 i H dztsdztsHItg tcy a & dztiz! ftocsctcadsd W tstcdikzoe a dzdzv
B3 o i LvCtcaZ A5 dmats20,00L alse jtoHY Jdets®™ | jton 5o dgtss |
tctsCkz Blkzdzd LBi dz M j dai -Lfadftsdeii HLdgtOg iz W ttfcimdizte SCHtclas dzd
ftodtetsH dzd n  j C 5 imobis jHiEs oo idftis® h sHB W 2dzS yi sdzze a dzd
mMdMmilsjd&dd & IMmj satetsf j2f! Ci 2 JCtdsei ydzi 2 oz toj )i

1 Jd &3 dz' dzi Hi dzwdzeSd L Efmi sa fHtedtesHdzd B3 tej ik
o dCsted mlsadedgy i dzaHat ls! MW L ssdscéi ydedrizizvy aitcdzha i
ftodtomHadftdso i Hdzgdr Isjtedilststei 2. Jtcaostsad?2 tejydds ydn
cltets ff tod &1 ozisH dzd 2 W s dzH vCtca’ dzd e, 1 J d&3d dz' dzd O3
l sdztsy jJdzdzv 3 ftets L tssdzsei yded?2 fHatd Lacadz dztsH J to)y
[ijgftsBjLdjCSd i [idShkd skted oiH 20 dzs¥lstscts 19098
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aBBtetsdg? ' Is' MW Hi wdz dgi s, hts dgj o' wWLadza L o
Bjtojyjdedzt MftcdWisdzdodr bkdise Hdzw Y dlslsw Iseated dz
saSty b LfWBgamnikscts Wsdikz vuvSta dd * L j Bdi
tedL dzayjdedz?" lsa ' ° odStstdMmlsadsdzy, wWCi IkaGCtsy das
s Ljdgjdz i dhssets ftedtosHBtsn Stesdzdatse s f to-d L dza y
Bsdzslsdzd R kZci H! , Bjsddz b Bogs e ddi oitsH ZEcts W isdH Iz,
E &jyan wedn ‘ ftdesHdi B' ‘Cld, Nt Kasls! 0t
1alCtsdesds vSteca dzd Al tets () acadz dgsHjteyaodzz f tetsc
iH 17 Mmi ydw 2@0BHY. " dsdisdza Y H ks Stcj dedpizsésalzdL~B jzte j
acadz dgsH jtoyaodetss ftotsGtcadics Brnistetsdzgd Isa oi Hisea s
alse jtoHY jdzes JaStsdesds vCtca’  dzad oi H 22 BjtojL dgv
LaSCdzsHaofMmispa, ooty flzdztc ] Yy B dzsp dgff Bz EZ & isH tets d3i
dzayj dedevr [ 1, 2, 5].
1a od¢ tsdzadedzy ff sdztsy § dz dB3i y dzatetsHdzd m € sdzo j da
Ctca’  dd Al tets LantBEddfstsZ8dzH ! 9 SAdGS das Is!  di >
3 dzdmistdf decHa "1 BB5 o dL dza yJ dets difsjstdzgd&i L cls a@ d D CdsmH
1l sflsadztso s saBi dzgjlskz [i dzsi Misteci B sdbkded df SkBY H &
MsalskzmiB SedtisHsddts[ » EZGi H! Bi Y dzatetsH dzsets L dgayg dedzv 0 v
ofMmMisadeso dzj dzts IsqidEH fitgapsle d ydite Eci v . Jli Hfts9i H
o ts H-BlAS dzts Is dzd - Zgi H! Bi ydzatcsHdetse s L dza yj dzda¥ dBs
Cdsf dzj SMads Btsdzi Is, Latf dza o dzd »n dilztf tc d tc =i diEpf mo , a Bats Ish;
Mse stej dzad =,  sisd =2, dzdfifls mpdy dsid deugatdn Sfotc slstsyded mn, f toi fr
yd fmdzi Bstem! Cdd3 aCoeoaltstci W d3, s LdzanmntSHWIS!- W Iz
Laftsoi Hdzsets WisdzH bk, L jd3j dz2 oBHMSEt Isa dzi Mo e
[ L jd3j dz2 SLHBSKs Y6 s diifizic L dzasy jdgladzvls ¢ dzalf digj dpitcartds
o dzafmisdo sMmisi , hts "2 oditstedMmilstsalzy Is! aBt | sdzd o
LanoBtcE 9 adz [ dzi € ko atpdavts tedsbonyji 2 . o dfaiflskrfee asdrylsdzts dza
si dz# ¢ desC oy g i My joH dgds' s tedfslBtstsi Wi, to tcts  d3a
sjtcddadz dzi otHd, i Ckoadzr dzi ctwiLi, LBCjtdls,
FPdiisod, Mftedwilsdzdoei HdzW dozi Ckzoadedz?, HBjHJydes' tcj a
tihjdedey (tefts 56 sdztsihtg dsiytc i f2tc dSeseisilsdzdlsisd  Isj ted s
Ldzayd dedev i tcd2dza’ | jterntsodza taHa vuvStta dzd La ftsH
ftots etdsh jdd ftdiesHddn Isjtdlststei 2 Ckztetstsls da
fted?2 dza® Is! l Jjiecansodza  aHa aAflsas tow jJdn a dsBifatdipdzi I+ Csad
fsHadzdz" &3 oi Hftsei Hdzs [ aHd d3i dzi Mistci 9 Af s ted d3,
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ki M €dr Hjtyaosdzdm aH® dzi Mistcayi 2. 1 J &34 dz' dai H i
oditcdMmlssolze Is! Mw Ek §tewHSCE Ladidagddeksdl M i
Gjdzgjtcadz dgdds f dzadesds LaBlzHtsoad € ztct3tBlskn al tsHidzH jutditc

iltets Cktetstelsdo[ 1, 6] . )} tsteWHsC dzaHadede' tesHBso dh
@i Ckoad' dedn to)j Mtwhi o, bk S ifodspiscly ot igasaya di torddzy y oz
Bjlstsy dzi Skoadsde, jHJudes' tojasi dzi sayi’' Ilsa ftfs

vitca ded ftets dzaHteca [ 3] .

i sLtesBGCa twtsHseadh i HL jdRddr & Ckeoadz ddr i
i dghdr S tsted Mmdzd » Catdd a dadtiz, § @ diste tdpadagj~y dzi ¢ z9o a dz' dzd
My jyi adz degdd3 HsLosdzsdy ((dzi yjdeti “8) dea Cstcdfmisize a

vsaltsy ECta dz' € j LaCtdtsHaeofMmlsets eadLdzaya', MM
f tod L dza yj dzdav .

dtedHdyded i3 tsL dza € a3d ff §d3y diza | Jededetc | dgtyy P daskElsd

-y dzde i Mmis! odStedMmlsadegdzgy "= HddzW Btecadzi L avy
dzafj dzj dedz? k2 Leo' wL Sl L dzawoedstsy MimSsyf deidd lsizd - dzdz d3
ftod tcmndasde S 56 J dzded = G sSABY dz ¢ Mmi o ;

-fi Hiso jtoHY j dedeVf j o HESacY Hdetzkdsz L a S sdetsH a o flsoe tsd
Hi dzv des€ fpkhi Isa otHdset ftoshisstekz, wCi Mftedws Is!
sa HErtodtsBBz L HStose dzj dadgs dz8 H j 2 ;

-ofnlsadetseo dzj dzdz? f steWwWHC Lk CttedfMmiskzeo adesdzw Isa € d dizd
b steslse sMistecsC sotsets oi Hf syddzS 2 dzafj dzj dedzgv , (B zi

-SeBdzish jdedg" bk o fMlsadetso dzj desdzsz f steWwWHC 2 o3 ¥,
otsHdtsEts ftetsMmiststckz toj Ctojayi 2deséts ftodL dzga yj dedzy [ 4

ltcaots CttdMmiskzoadedzy L j d3dzw i3 tod € to jHagys 2 dissisdzd

iLacad dzsets i MfJjyi adz! dzsegts S stedMmiszoadzdzgy. | aca
fscwWHCE, fjttjHBayjdtsdkiz LalCtdtsHaosmMlsotsd i odL dza
fatt add, mMCo jtca did, Blzdz! s atca d3d i Ba 8§ gzdzyi dzd bH @3

SLHBStesoydes yi dzvs E & myw -, hs Mlse stes 8 Ist MW  tca
vStca’ dzd ; Ctsted sz o a dzdz™ Mftcdwisdzdoddz ¢ dzi d3a Is 5 3.
toj Stejayi 2dzsets fftedL deayg dedz? L Hi 2Mdes ¥ Is!  diastindsd H Wz
fiHfmlsasi ti h jdzz i Myjoeodr ttccadzi © oadzaHd Isa Mmad3
ftso' wrLadas™ L dzj¥ i dzghts' Hiwdz detsfplsi [ 4] .

[ifqyy CwotedMmlskzoadsdzy otsHad3d L toj Ctejayi 2dess
o1l Hfsoi Hdgd d3d twaHad@zd ] s distcy R zd 3 | Y HdzEH a © Miso
CsHjSCMME vCtea dad wf jyi adz! ded?2 fstewWHESS Mise tstej dada™
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Lj Bj dzr ffitcadftcdsomidptstzts 6 5 W S dzH 22 4 Cfea S Watpk ( undstadslsdzd 1@
Laftseoi Hdzgd?2 WtdzH v Cdfplbazdzdzy . y¢ 3 » d fsd3p dgS sded L dza ya '’
A9 s ts dats d3dats ’ timMfedzi ¢ d s tod d3, a Isa ¢ s d&3i Myg ¢
Madsso tcW HIzo adadz ( Y. ) fmls. 63 1altdzz uvCteca’ dgd
MjtejHsadhae) [4].

I'du dzayg dede L J &34 dz' L dimjfjtadgdavy i Rdias ¢ tpi dejte, f§ jtej H
vCtca ded, a bkalCtsy HdAv MftstczHy jdadz? | dgh = tsB' ' CIs
LaCtsdzadzd uvCtca ded ¢l tets sMdetsa d i MistsB zH o a dzdg™ €
i LaBkHBSok IsCwodksEwi 2000 HesE® [ 1, 4] .

Fjwei shseddotsmlsi odSstdmisadsdy L jdkjd tj
[ifmsead?2 CsHjSM uvStea dd. tjStejayi 2dza W lzdeC yi w
9 i Hdztse dzj dzdzv mMddz i LHBStetse ' W dz¢ H d dzd , fls sHao.d h j
sadsiisi 2dddsd odHadkd * odCsdmlsadadzy & Mk Isa

6jCtejayi 2 ds4s. Hiskodzs st dzts M stelsdo dzs® lsa kskwdflsdy
[ L j d3j dz'-C b diylslactadafdgtess 5 § toq L dza uj dedz® dza dzj y als' L
i MG slsefern i wddCdf sasize gdCd, K BsSei ad di
B Btci a dz! dzi ydoei dzi dai sa o1 2Mm: Cs9i Cdzantsadh a,
BzHddeS d, MmMisttkzud i fad wWisdzi i Myw, {§te' WL ada
! esesHdha, SCkttcadzd, Haodzs f§trntoadsdzw, f ad3
LisBtecay jdedgv, ftsdzv Haodzi m Bdlso, Ladzdh ¢ d Wstlsjy
Hi dzv dgtsC | Misstedudzsets Ckdz Sktedasets hatk EZSti § dj dz

1 aterni Is jaldsffpatcgsi dzi | St dzj S, i Mststed ydzsi y4 dal
MlsatcsHao dz' sets 1§ dza dgz o a dgdzv i LaBkzHtsoad &i Mis Isa
ftosdsd Mdztse ts° oi 2! Csats’ Ckdz stsa ts° HdBBCIsHp T Is

Ctsdzf dzj € d,a BWzsidsmeaa [ 2] .

dlsalskzfm Isa ftwaesoad?2 twjydd yda L j d3j dz o9 dL dza
LaStsdzad3dd uvCtca dzf af s HEYtctbimdetse oi H 16 yYjtco dg
Satstetsdzz S kdz' Isktedzts™ MmMfanhddzdé eoi v 8 yjtodzy 2000

1 4 d&34 dz' dzi o3’ wdsltst€ts i ts nfftsatc ts dedadfnts ol Bidigd € 3z L | ‘aden j
i dzh dr tottetsdz® soadzgdr tB' ' Clsi o -C bzaztizp iy 5 bzts ¢ tH 51 ta djLdgk
¢ dz¢ yas ls! mw H S HJjtey aodsd n L J o3 dz' dzd = CaHaflistci ¢
L j dBddzj Emistetss , -ff deedlga dzff tzts ] C stz d3j dzglsayi © ( fmls. 34
Ckdz sktedes™ MmMfauwhddede) [ 2] .

sdzi H 9i HABi Isdisd, -Shztwlz' Isptgdzisc & Mif e d Czs yJ dzdzy A3t

Hjteyaods 2, Codkdad dzi 2 Ilsa fwdoalds 2 o dzafdesmlsi
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Ckdz SEthdgm Hh ddzde f jtjHBaya' thmMoeddetsmlsi L HI 2 fMdaj
oi H tsB' ‘' Clkio Ckdz sktoedes™ MmMfanhdded, hts oadL dzadai

vagt, i fads'" wisCd aternjbdtseci’ WwW¢ dza (o jten
o dzafmdesmisi dza L j &tra, ydeao w A dzB e s tsteg' toctsL Isah tso a dzi
[B' " Cld Ckdz sktedes™ MmfanHhdded dza Isjtedlststei °~ v

Misalslsw3dfd 12a2C sdzz v Ctca dzd ¢l toets Brttetsdkz Ckd skt dss
o dzafmdzed € d  a d3' dvdls talB tsy diz ff’ tsmo daisaefrplsy § dzi dzd di3d tsteG a dzd ,
dza (i fadg" wisCd i L J d3d dz' dai Hi dzvw dg§ d , hts tBMdzkzae
Stccadetsds tsAotstesdd Skd ktdts® Mmanh ddad i stetsdeded 2
odCstedMmisa dzdeird Isfaa dis ¥ tstety ¢ kzdz' Isktcdzts’ Myfanhdded [ -
HsGtsotstgi © Isa ' n kdisei Wtttdld Lales jteHyk® saBi dzj
{B'" " Clsd G dedniddasc s §todL dzayd dzdg? dzj L adzj ydzts oi H
adzstest sdztse i Y dzsls dzts g thdshj i lswfdgslts,” , i fMiststed ydes™ , dGBdMmlsj y! ¢
fi HdzZvwGcast ls! tej ' Mistcayi ’ hdzw atsd3 Ladgj jdedz" HBs [ Jteyao
Calsjestei Wddd dzayi sdzadz! detse s Isa i ffyj oesets L dza yj dedzv
l dmdzseo € d Isa § j temtf jdds@tso difrs Hfatgalr (fsdgls a dztsC o atcls s
destcdza ffoadatiso a BaLa LalCtdtsHaosfMmlsea vCtca ded, dza dBsE H
Misalkzm Isa iy dds o d¢ tStcd fglff dsdeilzm dzis § g s dzlf B d tsEH dztslzh 5G

fted L dza yj dzdevinls = flfaOstinfe dzs ¢ 5, toj Ctojayi 2dzgsEts | GBLHGSEEE

lteslsj, Mdzi v oi HaBi Isd, N s dza “thter dss s 'ls ark 8sS Iz oBji dtly &6
fsCaLddSts WStsiisi, Hhistsei tedesMisi , destedBalsdo datsfylsi i
i La®oHadz . U s di3lz mMd Mmis j dza toj G lzdzs 9 a dadav 9dC tsted Misa dzdz

CosdzCtojIsdLsoadketsets LalCsdzsHaoa Mmise a, a fwwalClsdyudets f slstei
L § d3j dz' .
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| iz MOo j dial 51 HLER w@tdsdss tf * dz! Iy [ Y20 C1OjdEN t€ © ¢ dzOfr
1ICOdzHGE . MdzO Iz & 2h-tdn -ty .dz. dzGniz € 3. M) . dzQilp) @) fifils. § dazls
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21 ¢l dzded y Quek g rrwfey ¢ty Yl Jskzdzd S d2 ¢

b dzslsOY) twtse j HJ dzts Ctsd3f dzy € mdz Hisfpdz' vy J dzdzgv h
SO¢CMOyY" 2dzdn, dz Mtsdzd d" &t O lsta] aydidf[—, ~PGRCUSQ toditd)ls d ¢
mMdsze (1 [ &) ] " dzdzd yuydded o' L dzsets f BtesHdsets ME dzC
Hjtcjodedrn f BStc'fHotsHEQ@Asd'odzd 3 L O L OfOMBd dzO M OH
(1181BA AP HEZBO Lo dBOEBClss 6&6 yYtstodats’® L dFAEOs  Ht
H'. 10 MOdz sOtcded 53 MsOdetsds SO jW jCIsdoadz Miss o d¢ tsd
LoduoO? dedhdy] ¢ IsB " dztse , MmMmdats® L odyoG2detse . 1 OMOH Y § &
Ediiso Orn ' dzlsj dzMdo dzsets Odzstetsf tsG j dedzseats o f dzdolz * o
tesL &ZOH dzZOdzs gz MiIsOdz' * HslksteijBbkzels! ) CsdzmfistezC y*

szt Yytseo ' Ofigdetisedd s Biztzhstc O dMHdz0 Mdiskze O, MOH " da
teWHO®BB, MOdz IsOtdzd?2 MIsOdz dzOMOH Y § dzdzV .

Abstract. Comprehensive research was conducted on the assessment of -fevestion,
forest melioration, sanitarpygienic characteristics of field protection forest stril3FS) of
Vinnytsia Region of different species composition, age, schemes of mixing and placement of tree
species. The most productive in terms of reserves are plantations with white poplar ¢84, m
common oak (686 ha?') and black poplar with sniialeaved linden (435 #ha?l). In terms of
sanitary conditions and the efficiency of performance of remedial functions, there are forests with
common oak, white poplar, and common pine. Plantations with hanging birch and cherry under
conditions of intensanthropogenic influence and due to biological aging are in a disturbed state
and need reconstruction and replacement

s dz¢ ytso ' aghpidrssirypshelterbelt, patch planting, row planting, sanitary condition.

1 sisOdetso € O of jotsaplsiag tdlsdw | * deded y*' S5’ 5B dZOMlIs
fstckh jdzO E tjLkzdz O tesLoadlksClk fM'd¥ M CsEB @t
BOMSo SEts toisL St 9 Odzdgy ~“tokzdzls' © SO o dtelkzs Izo Odzdzw
OClkde " L OY" "’ J otsIs'HY dzdif s MfistOsa] Mif ls Odzdzy  f tes  Milso &
ZzOMOH Y j dz [ 6] . 1 dztsh ©  to' dzdz' dz0 1 ° dzded yuyd dz' e
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a3 dz' d3Odz! dzts dzj sSB A" H S’ C' dzr CsMls’ f sdzj L Or d fdzd -
fiste' BS7 Alsf sBc' B dets wBdSlsHP IsE As, 0157 frldscpfts. ¢ O oz Msodn

10 Ibjtedlstste’ 1" dgded y* ¢ 8° sB &zOMIs* L dzO y dzO
ftej HMIsOo dzj dzZO § sdzj L O~ dMmded d3d dz' Mseo dd3sd Mmdsze Odzd, !
Isd flzsdzj L ©OR d M dz' &' mMse ' M3z  dztséfiz@ B 'dzdzdze G 3d dz'5 Us@F
ftesmiswcOs Is! v  BO2YJ dgOn dale daizd O s ‘dalzts dglg” Isfrjds frpdz iz
LodyuO2dzsets WC cetdzsodets’ §stesHd k2 1 dededy’ $- 2 tsB
7].

b dzOdz' L sMisOdzdz (O s dz2C Bty e dfj sFRj L O- d Mdets G s
ftedmow yj dets teWwH fteOy! dOEZSCtsoy' ' @ vCter 1wl ¢ ' 3.
[ . | . stesW dd&3j dz€ O s OtesfL.6 dzoH O [Ists AN O Istfsdh OO dzdzW W Iz
ftesy SIszo Odzdzy ftsdzij L On dMmded » dz' Gds®df' ~L Iz dfirlsy O frddzts 6 &
Hgd&OB ¢d ttshiskz esLodlkSk fodzjLOrdMmddr dOMO
sdHBte] dCed mistc Jdzi Oz dgw. dzyd.o,©0 [ . 1., | &z MOo j dz& © 5
MissmMsodzs fetsj CIskzo Odzdzy SO Mise BisjOdzdayy " i4s dz jOdLZY d
B dz' stcOlsdodes’™ JWJjClIlsdo dzsfyls’ [2, 3, 11, 12] . ()
ftotso j HYy dets dOEZSC B Yyw dsd wdzmilsdlskzlskz Ot S BdZEE " I
ftcoyEteHd Yys © [ . w. [ 7, ObBspO0O] E@OGYd | t 5Tk BBO ¢
Srndsefm! CsEts 1. 5., r1EHOLGYY w. [R.9,. [Odtcd 1. |

1 0k¢tsay” uvEtrrwf1¢ " & L1ldhtsyd §Osy! CHE s, s B¢
[., ddHBtejdSt . 1., wdpiBfk] @O ®.f Qd®S LBN fzdzC s
SO ' dzh' dOESCtsoydtcf B8 Oh [ IsQCIsy] B@LI4dw H O s+ sdz
mMigzed dzai dzdhj o CtddsjSMmis' " Histed ©3Odzedzy Mils' 2 € tsf
Jetsdzse ydedrm WhkdzCy' 2, LtsCtej @O Vs HsEO0 ‘0 {I€ tsac d Lnds JOte
M zOHBodr SR Bdz] dzls' 9 Wisted3slzo Odzdgy J Ctsdztse ' ydets”®
' d M) CsesMfsHOM! CBes Mo ts° dadzy o.

[ jtsHdC O HGMdz Hidedrr . MEzyOmMdesets MisOdzz L OR d My
ftiocsotsHdoMmw d3jIstsH s §fdB? dzGH Q dedzv. Of taBcd@fd2' dzts i tod 2 dz
B ssHdSOR] L HEHOISBBoadds odL dzOy4d dzdzv a3 W €' fdzed
~nOOCIsjtedL 8 Isy wC' Mdzd?2 MlsOdz dz' Msmdzze, o ¢ dzs YyOs
ZOH~ tckdzstsose s  sCtedo kz,yl detetc s € dzdfidnls ik SCx@PH ', , o i b
tetsL d3* M j dzdzw Hjtej o Is O-d3judR'c ©OUs@ds ¢ § delz -alds @& ‘dnaday dsto tc tz
LORdMmdzedr & Mseadna dzOMOHY Jdz@ [ 10] .

tdLiEd sOIsd B tsigg'L ©OF jJdg'dz’ z' mse mMigzed 1 ' dzda

Hsfd HYj do' de®@ilj dgBeztE 8 6 H d Ydzs G 5 offpsCCifsdizdfifly  of) Is tijasjo e
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CstedMmlskzeo Oy' o L J dki3de'. dzduor BH ' deizwh distdrfls L dzedm "L yoOfm
ftosotsHddzd twkBSCd HBSEdZYHE SO ' dgh LOAtsHd M tsHTS
noBtetsB dedfk "heC " HY " HIsted B3O dzdz" L Of tetsj Clsso Odets™ Mistelz
o dzOMdz' HC 9o HMEkIlsdzsMmis' csmMf sHOM! Cdr LORBH " & N
ftse" toh jdzdzv MOdz sOtcdzse s MlsOdze dzOMOH Y § dz dzj B O
LOtctsMls0d&tcO’ dz, § sh dtej dedg? dzO tc' dzdz® .

l &2O0fmdz" HsC Ytswed fJtodesHdsets f sdatse dzj dzdzv IsO 2
ftesy Slsdzs’™ HtotsHizodzts™ L d3 dgs ' Is! Mw O Oy kztedzz, N ts
z0 f sdzw A (ftse’ teh j dzdzv o ts5 dztslzOELdD B SIS | | b dzts 5 Is dzts G
fsc' toh j dedg" MOdz Otedescs MOk O o' HEOHE HJjts,
LORdMdzO odMmtsls® ' o  HYftse ' Hdegs HOMZ dg' fls! dBj dz' SO

lteslwetsds 2022 twtsCk dzOd3d BEdzs L OC dzOHfjdiasrs dzd L
iz Msedrn MBBzcOR ' L dses § stesHdsces MEZOHE B ' dZW
1 dzdzd y* € s5° 5B @l Oy " [2'ddh " olsde] yds' Msd3j dz' stcOlsd o dz
ftej HMlsOodzj &z E IsOBdz. 1.

s OB dzdfy Wi lo-lA UiSOY"' 2 dz' O & OlptOR jsdr e thdBls G afdz) [ 4 o

g ¢ dzOH s 4 M, 6
11 dzOfnongltSths Dis; M| H, & H, o V,°3 d L

1 18, oN[10, 2N 13, 2No0, 14N 74

1 10rL+a14 gt 44, 7N|14, 7N 17, 9N1, 26N 6747
{ M 16 16 18 0,161 4,4

2 106 U B 51, 9N/17,4N21,5N2, 13N 1181,2
I 29, 9N[16, 9N 20, 4N 0, 62N 1485
[ 24 12 15 0,28 7.4
3 7‘ﬁj’zgm Sz 14 10 12 0,07 3.9
{ M 16 12 14 0,16 4,4

cfpr | 23, 4N|11, 1N 15, oNO, 29N 54,8

[§u ]| 27, 7N[10, 7N13, 6 N[0, 32N 14272

4 TS 29, 3N 16, 1N 20, 5N 1, 64N 3112
[ 28 12 16 0,38 10,4

I 40,0N/12,0N 15, 3NO, 74N 622
5 5Cf']LL+3’dg S dz@ 28 10 12 0,27 76
rLt+e y 32,0 8, 0Nd11,0RN0, 27K 377

cmL | 29,6N[ 11, 4N 15, 7N/0, 46N 1279

5 SuLo2r v Ht 24,5N]113,5N17, 4NO, 35N 2344
r ru | 23, 2KN|12,8N 16, 1N0, 27N 626

[ YdJtejdzs: tjLlzdz sOIsd o dzOMmdad = dzOkC s d A

I " By j dff 5 dFOM@HGjdafiy & Msedn MBkze B Iz dt
' odzd dzdlzd 5 t6j dz' ' Wid E I fo ' ok Bts ey dz)f dzde®n Mk 3 &
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117 71 LOSCZOHjdes o ftsdzjL OndMmde 2 &z Mtse " 2 M3z
12,5 & 1tdjLO02didOlsfgdsize ¢ so quzdztizOMOH Y j dzdz¥ &3 H Iz
CodmistclzC y*' W Tdf tefipmiozte dzOf) B HflzOC yYjtedL o HiEkIsdz fMis!
otsdz0 dzZOB Lz dzZO Oy ktedes™ SO O kZtodatsh ' dz dets’™ Ctsdemlstclz€

4G d&ZOH dgOMOHY jdedz" 107 L +a i+ M. vfjltciHdOMOd NHFA
Lo UO2HascTs &5, O LIOTJPdzaE, o dfEBEFOJ2 § dgo 'd MiAs16E d3 IsC

&89 ' Hf so ' Hdets. & jtcj Hdg4d 7H ‘M@ 8s ey it oo iinfRzg @ Of
ZOMOH Y j dzdz L O f{ tstoitod @ (37 ;@< alziDE JOALdEIOH B M. 4F ¢ v
9 " HMBISCOR ' H LOGCOd dzsc s %, OfsQindgjl ¥ ' H HBMRY Yode d Y O
1jtejLO O B8MdECO MOBsM' edz' ¢tetsHd, wWEC' ftsweddd
wiglzf! L CcOLdEmis sSistkH B tsd3 L o d yO2dzdd3. wdzH j € iOdz Is
2,1 (HjttjotsMlsOdz sMdzOBdzj dzd?2) . wlhm BjtiLd O tsfd
s CtOhd2 MOdz sOtedzed?2 MlsOdz MOBsM' 9 dedn -Aptstc’ H
tc ts Co .

t dfkdisS) 171 bk btedtewHdz 2 HkeBte' 2 ftdjLOndHf
[ Ydtejdzs: tjLlzdz sOIsd o zOMmdedr d2OEZzSts9d~ H

1 " His' s O ' Hd MBS Wsktdkk' MOEsM o WM daC

His' BdasdzdMiss’ , B jtejL d lsfos osdigfRE., 1¢) jdatsdz’'L, * wiaindsiteds
Hs 3 SOk weshmils' [14]. JtsjSlsdods §i8%.tcdlslsw
{SLYBomMs Hy jdad?2 fjtejoOydats dz@ kL d MM’ * Gt Hils

§ ' HMls d5kzCigds. 3

11 "2 LOSC &zQH ok itz Pedz’ Mse ' 2 MEkzL' L OCOd da
hdueddz® wEts' 12,5 & IsdjLOldndd fMdazcO ftjHilsO
(tedfm. 2).
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