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CONTRIBUTION TO THE STUDY OF MINING
CONDITIONS FROM THE NATIONAL AGGREGATES
COMPANY (ENG) - BATNA (ALGERIA)

Introduction. Algeria is a big country, it contains strategic mining
resources, most of which are not exploited; geologists estimate that
Algerian soil is covered with 95 % limestone. The National Aggregates
Company (ENG) was created in 1986 under the name National Society
of Building Materials; it is designed for the management of produc-
tion, sales and development activities for aggregates (CaCO,).

ENG is recruiting more than 1,000 people; the installation is divi-
ded into 9 aggregate quarries across the national territory. ENG-Batna
is located at a place called Bled Tafrent in the commune of Ain Touta. It
is located about 23 km west of the town of Batna and about 500 m from
the South side of the national road joining Batna to Biskra. It is located
in an area where other aggregate production units currently in service
are similarly discovered. The unit is made up of the following services:
administrative department, maintenance department, security depart-
ment, processing department, laboratory, and sales department and
accounting department.

Materials and methods. Generally Batna-Aures Mountains are part
of the geological structure of the Eastern Saharan Atlas. This struc-
ture is characterized by formations ranging from the Triassic to the
Quaternary. The area masks interesting polymetallic showings Pb-Zn,
Cu and Ba with calcium carbonates. Furthermore, Batna is limited to
the Northern Hemisphere. However, the climate of Batna can be de-
fined as arid and continentalized Mediterranean, but, winter is quite
cold, summer can be very hot, and rainfall is quite scarce. Precipitation
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is not abundant because we are south of the Tellian Atlas, the moun-
tain range parallel to the coast that receives most of the rainfall. For
this reason and given the altitude, it can sometimes snow in winter. In
summer, temperatures can exceed 40 °C during heat waves. The tem-
perature reached 45.7 °C.

Results. The country includes four major areas from north to south:
Tell Atlas (or Tell), made up of steep reliefs and coastal plains, the rich-
est of which in Algeria are Mitidja in the center, Chelif in the west
and Seybouse in the east. The Saharan Atlas forms a long series of re-
liefs oriented NE-SW extending from the Moroccan border to that of
Tunisia. The Sahara, which contains most of the hydrocarbon resourc-
es, is a desert made up of large expanses of dunes (Erg Oriental and
Erg Occidental), stony plains (regs) and dotted with oases, which are
all urban centers like El Oued, Ghardaia and Djanet .

It is to highlight that, Northern Algeria is delimited by the following
elements: to the South, the Saharan Atlas, a mountain range of Alpine
origin as well as in the Center, platforms such as the Meseta Oranaise
to the west and the Ain Regada mole to the east. Nevertheless, in the
northern part, the Tell Atlas is a complex zone made up of layers laid
down in the Lower Miocene. Late Neogene basins like the Chelif and
the Hodna were established on these layers.

Conclusions. Aggregates industry has evolved recently in Algeria
with the creation of many companies, which contribute to national
production with a superb quality product that meets the international
standard and the excessive demand in this increase. ENG- Batna has
an excellent pole for the production of aggregates in the eastern region
of Algeria, with competitive characteristics and prices.
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OPTIMAL DESIGN OF AGRICULTURE
PV-POWERED PUMPING SYSTEM

Introduction. Renewable energy plays a crucial role in water pro-
duction, offering sustainable solutions for powering water treatment
plants and desalination facilities. The use of renewable energy sources
such as hydropower, solar, and wind energy not only reduces green-
house gas emissions but also enhances energy security. Recent research
highlights the significance of renewable energy in powering water de-
salination processes, emphasizing its potential to bring clean and sus-
tainable water to more people around the world.

Algeria, like many countries facing water scarcity, may implement
desalination projects to address water challenges. Desalination could
be a strategic solution for countries with limited freshwater resources.
In these initiatives, advanced technologies such as reverse osmosis are
likely employed to remove salt and impurities from seawater, making
it suitable for various uses, including drinking water and agriculture.
Governments often invest in such programs to ensure a sustainable
and reliable water supply, especially in arid regions.

The sizing and design of renewable energy systems are of paramount
importance in ensuring their efficient and reliable operation. Proper si-
zing is crucial for defining the capacity of the generators and compo-
nents within the system, as it helps to avoid under-sizing or over-sizing,
which can lead to suboptimal performance and increased costs.
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Optimal design and sizing of hybrid renewable energy systems are
essential for efficiently utilizing renewable energy resources at a mini-
mum cost while ensuring reliability.

Recent research emphasizes the significance of methodologies for
sizing hybrid energy systems, highlighting the need for optimal sizing
methods that consider system reliability and economic benefits.

These findings underscore the critical role of sizing and design in
maximizing the potential of renewable energy systems for sustainable
and cost-effective energy production.

Materials and methods. Among these systems photovoltaic
pumping systems PVPS hold significant importance in various con-
texts, particularly in the realm of sustainable energy and water mana-
gement.

PVsyst is a design software that can be used by architects, engineers,
and researchers. It is also a very useful educational tool. It includes a
detailed context-sensitive help menu that explains the procedures and
models used and offer a user-friendly approach with a guide for devel-
oping a project. PVsyst can import weather data, as well as personal
data from many different sources.

Results.The research may present the LCOE (Levelized Cost of
Energy) of the designed photovoltaic pumping system compared to
conventional grid-powered or diesel-powered systems. A lower LCOE
for the PV system demonstrates economic feasibility, and might ana-
lyze the available solar radiation data for the specific area and estimate
the annual energy production of the PVPS.

Conclusions. This research has demonstrated the feasibility and
potential of designing a photovoltaic pumping system for agricultur-
al irrigation that optimizes economic and environmental benefits. The
proposed system, considering local economic constraints, climatic
conditions, and the specific needs of the studied area, achieves a reduc-
tion in Levelized Cost of Energy compared to conventional options.
Additionally, the system contributes to significant water savings and a
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reduction of greenhouse gas emissions. Overall, this study paves the way
for wider adoption of sustainable and cost-effective PVPS in the agri-
cultural sector, promoting both economic growth and environmental
responsibility.
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CONTRIBUTION TO THE STUDY
OF MINING CONDITIONS FROM
THE NATIONAL AGGREGATES COMPANY
(ENG) - BATNA (ALGERIA)

Abstract

Algeria is a big country, it contains strategic mining resources, most
of which are not exploited; geologists estimate that Algerian soil is cov-
ered with 95% limestone. The National Aggregates Company (ENG)
was created in 1986 under the name National Society of Building
Materials, it is designed for the management of production, sales and
development activities for aggregates (CaCO,). ENG is recruiting more
than 1,000 people, the installation is divided into 9 aggregate quarries
across the national territory. ENG-Batna is located at a place called
Bled Tafrent in the commune of Ain Touta. It is located about 23 km
west of the town of Batna and about 500 m from the South side of the
national road joining Batna to Biskra. It is located in an area where oth-
er aggregate production units currently in service are similarly discov-
ered. The unit is made up of the following services : administrative de-
partment, maintenance department, security department, processing
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department, laboratory, sales department and accounting department.
In addition, the Batna-Aurés Mountains are part of the geological
structure of the Eastern Saharan Atlas. This structure is characterized
by formations ranging from the Triassic to the Quaternary. The area
in question masks interesting polymetallic showings Pb-Zn, Cu (Ba-
Sr) with calcium carbonate. In fact, Batna is limited to the Northern
Hemisphere. The prevailing climatic conditions in the region are gen-
erally distinguished by warm and moderate temperature. The territory
also has a considerable rate of precipitation throughout the year, in-
cluding the least humid month, with an average temperature of 13.5 °C
and an average annual precipitation of 496 mm.

Key words: Algeria, Batna, Exploitation, limestone, mining condi-
tions, National Aggregates Company.
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MODELING AND OPTIMIZATION USING FULL
FACTORIAL DESIGNS OF THE ADSORPTION OF PHENOL
ON ACTIVATED CARBON IN A BATCH REACTOR

Introduction. Water is a major element of the world and also the
vector of life and human activity. The current water shortage is rapidly

13



growing and impacting an increasing number of residential, commer-
cial, industrial, and agricultural water consumers worldwide. Potable
water is the central point of concern for public opinion and leaders,
but in the long term it is clear that any polluting discharge, in partic-
ular not very biodegradable or toxic, is a threat and/or a difficulty for
the production of drinking water. Surface water is found to be more
vulnerable to pollution due to the presence of organic matter in water
discharged from industries. Water resources, threatened by human, in-
dustrial and agricultural activities, and by climate change, have become
a major issue to which the whole world, at all stages of development,
today attaches great importance. This pollution causes a change in the
smell, color and flavor of the water and among the dreaded organic
compounds we find phenol and its derivatives. Aromatic compounds
in general and phenols in particular are now considered carcinogenic
micropollutants even in trace amounts. Phenol and its derivatives are
very dangerous pollutants, once dissolved in water; they will often be
difficult to treat. These compounds, which are found in many industri-
al effluents, are often discharged into the natural environment without
any prior treatment. Their presence in nature is a permanent threat
to any biological organism. The elimination of these contaminants is
therefore a major necessity for the protection of the environment.

In this present work, where these combined effects were taken into
account: the mass of the carbon, the contact time, the initial phenol
concentration and the speed of agitation on the yield of the treatment
by the process: of adsorption of polluted water in a batch reactor, we
were given the opportunity to study using complete experimental
plans associated with the methodology of response surfaces using the
MINITAB software. The experimental data were analyzed by fitting to
a second degree polynomial model, which was statistically validated by
performing an analysis of variance (ANOVA). Numerical optimization
was performed by the desirability function to identify the optimal con-
ditions for maximum phenol recovery.

14



Materials and methods. Chemical and physical characterization
of granular activated carbon produced from coffee grounds has been
made.

A measurement of specific area has been made by nitrogen adsorp-
tion (at 77 K), with a discontinuous volumetric apparatus.

X-ray diffraction (XRD) was measured using Cu-Ka radiation
(PANalytical, Powder) with A = 0.154 nm.

For a better knowledge of the nature of the mineral components, a
spectrographic analysis and by fluorescence have been done.

The morphology and the microstructure of the prepared SCGGAC
were investigated by scanning electron microscopy.

To provide information on the chemical structure of the activated
carbon, a study of the surface functional groups has been done by IR
analysis.

Results. The primary purpose of the response surface is to efficient-
ly track for the optimum values of the significant variables in order to
optimize the response.

In the numerical optimization, we select the desired goal from a
menu for each factor and response. The following goals are available:
maximum, minimize, target, within range, set to an exact value (for
factors only), and none (for responses only). The goal of the program
is to maximize the desirability function. The goal-seeking process
starts at a random position and works its way up the steepest slope
to the highest point. In one case, the ultimate goal is phenol removal
efficiency, whereas in another, it is adsorption capacity. The nume-
rical optimization found a position where the desirability function is
maximized.

Conclusions. The study of the main effects and interaction makes
it possible to distinguish the separate or non-separate influence of the
four parameters, namely: the carbon mass, the residence time, the phe-
nol concentration and the stirring speed on the amplitude of the an-
swer, which is to evaluate each effect in absolute terms, or by ignoring
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other influences. Once the responses are modeled, we can find the op-
timal composition that corresponds to the greatest adsorption efficien-
cy. The result found using the software is presented in the following
figures. For an overall desirability close to 100%; the following opti-
mal composition is obtained: Mass of coal (g), Residence time (min),
Phenol concentration (g/1) and stirring speed (rpm).
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REUSE OF KAOLIN REJECTS FROM
TAMAZERT-EL MILIA DEPOSIT FOR
A SUSTAINIBLE ENVIRONMENT

Introduction. Environmental protection constitutes a major issue
for society. For more than thirty years, governments, businesses and
the population have been debating the means to establish a balance
between the exploitation of available resources and the protection of
ecological systems, in order to preserve the quality of environments,
life for flora, fauna and humans. Approaches must be developed to
satisfy both the legitimate desire of people to ensure a healthy envi-
ronment and the need to produce goods and services for these same
people that meet their needs. This duality is found in the concept of
sustainable development.
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Clay minerals result either from the disintegration (physical alteration)
of a pre-existing clay rock called primary rock (inherited minerals), or
from chemical alteration by transformation of a mineral (secondary mi-
nerals), or from precipitation at from a solution (neoformed minerals).

Each of these training methods provides information on:

e Weathering conditions in the source region;

e Transport conditions;

¢ Environmental geochemical conditions.

The aim of our work is to reuse a material, considered to be a waste
from the processing of kaolin from the Tamazert-El Milia deposit.

Material and methods. Kaolinites have varied shapes; the sizes ob-
served vary from 0.1 to 0.8 pm. In general, their shapes are typical
hexagonal to almost diamond-shaped. The kaolinites observed almost
always contain iron; on light particles. Some kaolinites seem covered
with a dark film; the iron content is significantly higher than that of
“lighter kaolinites”, with more regular geometric shapes. The greater
opacity could result from the presence of iron covering the particles.
Titanium oxide is generally in the form of anatase, very common in
cubes or elongated, opaque hexagons, of variable size (generally small
(< 0.2 um), but which can reach several microns).Gibbsite is observed
in globular form, with a square to rectangular section. Its size clearly
exceeds that of kaolinites. In the observed plan, its size is close to that
of the kaolinites. Gibbsite does not contain detectable iron by X-ray
microanalysis (sensitivity: approximately 0.1 %).

Results. All the results obtained by the different dosages (pre-
pared according to the optimal proportions of the raw materials),
gives chemical compositions of the raw flours, acceptable for the
manufacture of cement according to industrial standards and also a
very good quality of clinker with very desirable characteristics such
as indicates the results;

e The CaO content is varied between 66.58 to 66.70 which always

remain within the standard range.
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e Lime Saturation Factor (FSC) 93.70-94.40 the standard is 93 to 100

The mineralogical composition of clinker is also within the range
of industrial standards, therefore the reuse of this material (siliceous
rejection) is possible in the cement sector.

Conclusion. The objective underlying sustainable development
is based on the application of the 3R principle, namely the reduc-
tion, reuse and recycling of materials (rejects) and the energy used
to provide products and services (also known as 3R-V, with reco-
very, or even like 4R, with recovery). From this principle, a study of
physicochemical characterization of kaolin wastes resulting from the
treatment of kaolin from the Tamazert-El Milia deposit in order to
reuse this material. According to the physicochemical characteriza-
tion of these releases which can be used as a raw material for cement
manufacture.
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HAZARDOUS EFFECTS OF THE EXCESSIVE
USE OF FERTILIZERS AND PESTICIDES ON
ENVIRONMENTAL SUSTAINBILITY IN EGYPT

Introduction. Egypt is primarily an agricultural country. Pes-
ticides and fertilizers are being used extensively to increase crop yield
of limited cultivable land to meet the requirements of the exponen-
tial increase in population. The overuse of such substances conta-
minates the air, the soil, the surface and underground water and the
crops. Outdated pesticides and fertilizers and their empty contain-
ers create serious health and environmental problems. Over the past
decades, Egypt has been engaged in rapidly progressing economic
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related industrial development. The industrial base in the country
accommodates a variety of chemical industries that have created se-
veral problems, most important of which is that of industrial chemi-
cals. This problem is rather complex and can not be attributed to one
single cause but rather to a sequence of interrelated events leading
eventually to uncontrolled disposal of Hazardous Wastes. Different
chemical substances are being used in pharmaceutical, petroleum in-
dustries, laboratories, in housing and the production of consumer
goods in Egypt. Currently an exceedingly large number of chemi-
cals is imported, manufactured, marketed, transported, stored and
disposed of, thus creating huge benefits, but also health and envi-
ronmental risks. The excessive use of fertilizers and pesticides causes
serious environmental degradation, resulting in lower crop yields in
Egypt. Seventy percent of Egypt farmers practice traditional fertili-
zer broadcasting. In the 1954s, the Egypt state authority launched a
‘Grow More Food’” campaign to feed the country’s increasing popula-
tion. Farmers were supplied with chemical fertilizers and pesticides
at a subsidized price. Farmers increased the frequency of fertilizer
applications to enhance yields. These practices are still used and have
caused significant environmental degradation.

Materials and methods. In this study, we examined the effects of
fertilizer broadcasting on excessive use of fertilizer and environmen-
tal risks. We collected data from 211 Egypt infield farmers in 2016.
Respondents were interviewed using a semi-structured questionnaire.
Data were analyzed by applying a binary logistic regression model to
test the degree of effects between the testable variables.

Results. The obtained results indicated that the effect of broadcas-
ting on the excessive use of fertilizers is strongly significant, at 1 %. It
also found that younger farmers have a significant effect at 10 % on
the excessive use of fertilizers. Egypt policymakers can formulate pol-
icy on sustainable fertilizer management, introducing different place-
ment methods on the basis of this finding. After that, the Directorate of
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Agricultural Extension (DAE) can carry out the policy at the field level.
Several threats have been identified to soil and its productivity includ-
ing erosion, pollution, salinization and alkalinity, climate change, and
degradation.

Conclusions. In general, the results indicate the possibility of par-
tial or total compensation for mineral fertilizers by adopting organic
and bio fertilizers, but to obtain the maximum production requires the
addition of the three fertilizers and the management of good fertilizers.
So, from the results of the current study, it is possible to conclude that
it can obtain good crop quality and a good productivity of the potato
crop by adopting an integrated joint fertilization between organic, bio-
logical and mineral substances, while minimizing mineral fertilization
relatively.

Moreover, the environmental awareness is the most important way
to keep the soil from pollution and this is achieved by raising the edu-
cational and cultural level, and teaching individuals how to deal with
the soil till it becomes a part of the individual’s behavior as soil conser-
vation from pollution is a collective responsibility requires the full con-
viction of individuals responsibility towards the soil till its reservation
becomes a realistic matter.

Also, applying the principle of natural pest fight and not focusing
on chemical pesticides, and the most important way to protect the en-
vironment from pollution is organic farming.
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INTEGRATING REHABILITATION GOALS
DURING QUARRYING: ARTIFICIAL
LAKE FOR WATER STORAGE CASE
STUDY NORTH-EAST OF ALGERIA

Introduction. Water scarcity is a pressing global challenge that con-
tinues to escalate, posing significant threats to communities, ecosys-
tems, and sustainable development. Climate change further amplifies
the problem, leading to erratic rainfall patterns, prolonged droughts,
and the depletion of freshwater sources. The consequences of water
scarcity are variable from a location to another, affecting agriculture in
first place. The effect of climate change is visible on macro scale, and
activities such mining yet to be detailed in a micro scale. The impact of
mining on the environment is multifaceted and noted by environmen-
tal academics since mid-20th century.

In regions grappling with this situation, communities face hard-
ships in securing enough water especially for agricultural uses where it
represents the highest consumer. Mitigating the environmental impact
of mining and solving water scarcity necessitates adopting sustainable
and innovative solutions and practices.

Materials and methods. This study explores the viability and en-
vironmental ramifications of incorporating mine rehabilitation stra-
tegies into the quarrying process. Leveraging the distinctive geomor-
phological attributes of the site and the nature of the activity, an artifi-
cial lake is proposed. The transformation of these neglected sites into
artificial lake primarily functions as a reservoir for agricultural needs
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post-mining activities. Beyond the aesthetic changes to the landscape,
quarries are regarded as environmentally benign, owing to the inher-
ent nature of the ore.

The study area is located in 32 S Zone with the UTM coordinates:
(247934.29 m E; 4011339.57 m N). .The highest peak in the region has
an altitude of 1165 meters above the sea level. The site is influenced
by the local steppe climate. According to the Képpen-Geiger classifi-
cation, the prevailing climate in this region is categorized as Csa/Csb.
The area has an average temperature around 15.1 °C and 519 mm of
yearly precipitation.

Given the location in the northern hemisphere, the summer begins
in mid-June and ends in September.

From technical view, the site has 21 limestone aggregates quarries
(quarry plants) with mountainous topography with maximum 38,1 %
slope and surrounded with a relatively flat surface. The prevailing area is
agricultural except in late summer. It is also located between two valleys.

The nearest town is distant approximately 2 kilometres.

Results. The proposed lakes must deserve a zone of 13 Million
square meters. In other words, the reservoir must be capable to keep
around 7 M cubic meters of rainfall waters.

The proposed location for the lake is (247724.52 m E; 4011315.06
m N) with an initial altitude of 801 meter. It has a surface of 925 000
square meters with 4 137 meter perimeter. The capacity of the reser-
voir is affected directly to the depth. Two depths are considered: -15
and -30 meters from the soil level due to bench heights adopted in the
quarries. The corresponding capacities are: 13 and 20 M cubic meters.

Because the reservoir is contoured by two valleys, they serve as
natural spillways to release excess water in case of heavy rainfall or
floods.

To prevent sediments and debris accumulation, two catchment
areas are designed upstream. The second role of these catchment areas
is to reduce water flow.
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The ecological and environmental impact of this lake is yet to be
assessed in an independent study. The environmental assessment re-
quires a large database on the region.

Conclusions. Adopting multi goal planning in mining will balance
the negative impact on the environment and mitigate any subsequent
affect.

Apart from water storage, converting and creating artificial lakes
from existing pits has and economical utility by extracting more ore
materials.

YK 579.6+ 631.8

A.A. byHac, B.B. [IBopennknii, €.]I. Tkau
Incmumym azpoexonoeii i npupoooxkopucmysanns HAAH

COJZIOMA - EKOJ1IOTO-BE3MNEYHE AXXEPE/O
BYINeEUO ArPOEKOCUCTEM

Mikpo6ioM IpyHTy GOpMY€E POMIOUICTb I'PYHTY, OCKiIbKM (isio-
noriuHa i OioreoximMiyHa aKTMBHICTH MiKpoopraniamiB y 100-
1000 pasiB 6inmpIna, HiX y MakpoopraHismis. EBosonis 3akpinmia 3a
MiKpOOHVMMM YIPYIIOBaHHIMM HalBaXX/IMBIlIy JTAHKY KPyroobiry pe-
4OBUH y 6iocdepi — po3kialaHHsA Ta MiHepaisalis BemuesHoi Macu
OpraHiqHOI pe4oBMHIY, 1O 6e3IepepBHO HATXOAUTD Y IPYHT, CUHTE3
A30THMX CITO/IYK 3 IIOBIiTpPA.

[ITopiuHO cinbchKe TOCIOAAPCTBO YKpaiHM BUPOOIAE Y cepeHbO-
My 6/u3bko 50-60 MJIH T 3epHa Ta IPMOIM3HO TaKy caMy KiJIbKiCTb
COZIOMM. 32 BMiCTOM OpraHi4yHOI peuyoBMHM 1 T COTOMM €KBiBajleHTHa
3,5 — 4 T THOIO, a JIO CKJIaly BXOAATH TaKi e/IeMeHTH, 5K a30T, pocdop,
KaJTiif, KaJIbliill, MarHiil Ta MikpoesneMeHT!: 60p, MapraHelb, Momio-
IeH, IMHK, KobanbTr. Bigomo, mo nonazg 20-40 % comoMu He BUKO-
pucroByerbcs B3arani. OgHak 6ibIIiCTh HAYKOBUX TOCTI/KEHD IIi€l
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po6jieMu BKa3yloTh, 10 IIij] Yac JeCTPYKIil COOMM Y IPYHTI MOXKHa

JOMAaTKOBO oTpuMaty 1o 20 % rymycy.

Cepep niepeBar BUKOPUCTAHHSA COIOMY, SIK OpraHiYHOTO JoOpuBa

HeOoOXiZTHO BMOKPEMUTIL:

3MeHIIIeHHs 3aTpaT Ha 30MpaHHS COMOMM Ha Moji (3a ZaHUMU
ekcrepTiB y 1,5-2 pasn);

mic/sapis, 361IbIIeHHs BPOXKako MOCIify04u0i KynbTypu fo 30 %
Ta MiABUIIEHHA 1I AKOCTI, 32 paXyHOK IIOBTOPHOI'O BK/IIOYEHHHA
OpraHiyHOi pe4yoBMHM cONMOMM B isionoriuHi mpomecu HacTym-
HOI Ky/IbTypU Ta B IPYHTOBOIOITIMHATbHNIT KOMIIIEKC 6e3 BU-
HATKY (PeKOMEH/IOBAHO SIK HACTYIIHI KY/IBTYPU CisITY MIPOCAIHi,
3epHO60060Bi, OHOMITHI TPaBMU, sIpi 3€pPHOBI);

TpUBajle pO3KITAJaHHA COMOMU 3amobirae 3a0pygHEHHIO IPyH-
Ty BUCOKMMM KOHLI€HTpaliAMI HITPAaTHOTO a30Ty, OpraHiYHUM
dbocdopom i kamiem;

My/IbYyBaHHA IOBEPXHI I'PYHTY COMOMOIO Ta iHIIMMM POCIVH-
HVYMM peIITKaMy OITKUMI3y€ BCi I'PYHTOBI PEXNMMMU: BOJHMNI,
HOBITPSIHUIL, TEIUIOBUIA i piTocaHiTapHUIA, 110 3abe3Iedye B I0-
[ANbLIIOMY MiIBUILEHHSA BPOXKalTHOCTI KYJIbTYp;

3HVDKEHHS YJCeTbHOCTI MUIIONOAIOHNX TPU3YHIB Ta HAKONNYEH-
HA HaciHHA Oyp AHIB 3a paXyHOK BiICyTHOCTi CKMPT Ha IIO7;
HOMINIIeHHA arpoXiMivyHux i (isWYHMX BIACTUBOCTEN IPYHTY
3a paXyHOK 30arauyeHHs arpolieH03iB KOPYCHOI MiKpoQIopo
6iompernapariB Ta CTa/muii PO3BUTOK IPYHTOBOI Me30dayHYy;
HeOoOXiTHMIT elleMeHT TEeXHOJIOTII Jy/Isl BUPOIIYBaHHS Ci/IbCbKO-
TOCIIOIAPCHKUX KYIBTYP Y TOCIIOAAPCTBAX 3 OPi€HTALIi€I0 HA BU-
POOHUIITBO OpraHivyHOI MPOAYKILii.

IcHye pekinbKa TpagMLifHUX croco6is IIOBEPHEHHA COJIOMU

B arpoexkocucreMu. A came: ewiti (IiCTUIKA I BeMMKOI poraroi

XyHoOu); cnano8anus conomu Ha noni (TaKuit MeTOJ, HefOLi/IbHMI,

OCKIZIbKM Bifj0yBaeTbcsi 3a0pymHeHHsA aTrMocdepyu, BUIATIOETHCSA
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BEPXHill IIap ryMycy, BiflOyBaeTbCsl 4aCTKOBA «CTepUIi3allisi» IPyH-
Ty Ta 3HUIIEHHA KOPUCHMUX KoMax. Hanpukan, piuni BTpatu opra-
HiYHOI PEeYOBMHMU CTAHOBJIATH 2,5 MJIH T, a60 0,4 T 3 KO)KHOTO TeK-
Tapa); pPo3KAAOAHHA CONOMU HA MO Ta BKIIIOYEHHS €lIEeMEHTIB fie-
CTPYKLii y IpUPOAHii KOMOOOIr pe4YOBMH 32 YMOBM BUKOPMCTAHHS
6iompermnaparis.

JocmimkeHHsAMY BUSBJIEHO, IO 3aCTOCYBaHHA Oiompemapary
bioCicrem POWER, KC (BioSistem POWER, SC) mns o6pobneHHs
COJIOMM Ta MIC/SDKHMBHUX PEIITOK IIIEHNII 03MMOI CIIPUAIO 3pOC-
TAHHIO 3arajJIbHOI 0i0/IOTiYHOI AKTVBHOCTI I'PYHTY IOPiBHSIHO 3 KOHT-
poneMy 2 pasu. IlokasaHo, 1[0 piBeHb LIeMI0/I030/IiTUYHOI aKTMBHOCTI
3pocTas Bif 23 1o 34 %, aHTM(YHTa/IbHOI aKTUBHOCT] 30i/1bIIyBaBCA
BiJITHOCHO KOHTPOJIO Y 2,5-3 pasu.

Otxe, 6ionpemnapar bioCictem POWER, KC (BioSistem POWER,
SC) edexTUBHMIT K ZeCTPYKTOP MiC/ISDKHUBHUX pemiToK. OTpumani
pesynbTaTy JOCTi/PKEHb BKAa3YIOTh Ha JOTO IE€PCIEKTUBHICTb /1A
arpoBUPOOHMKIB.

YIK 633.11+633.14:631.527

C.B. Yepno6aii, B.K. Pa64yH, B.C. MenbHuk
Incmumym pocnunnuymea im. B.A. FOp’eea HAAH

PE3YNIbTATWU CENEKLIT TPUTUKANE
APOro TA 3MMYKOUOTO B IHCTUTYTI
POC/IMHHULTBA IM. B.fl. OP'€EBA HAAH

BaskaHHA mIofielt 10 CTabinbHUX ypoXKaiB 0OYMOBMIO CTBOPEHHS
HOBOI KY/IBTYpU — TPUTHUKAJE, FOCIOJAPChKE 3HAYEHHA AKOI I0/IA-
ra€ y MeHIIi}l BUOAIIMBOCTI JO YMOB BMPOLIYBaHHA i BUCOKIi 6io-
JIOTivHil IIiHHOCTI 3epHa Ta 3e/ieHol Macu. TpuTukase Mae 3aTHICTD
IHTEHCMBHO 3aCBOIOBATU IIOXKVBHI PEYOBMHM 3 IDYHTY, IiIBUIIEHY
CTIJIKICTD 10 BECHAHMX 3aMOPO3KiB, BUIATAHHA, ITOCYXY, YPaXKE€HHS
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IIKiTHUKaMM Ta 30y[HUKaMyu XBOP0O, a TakoX e(eKTMBHO BUKO-
PUCTOBYETbCA fAK CTpaxoBa Ky/NAbTypa [ IIJCIBYy Ta IepeciBy o3u-
MUX.

Meroto pocnimkeHb Oy/lI0 BJOCKOHAJIEHHS METOJiB CTBOPEHHS
CeJIEKUIHKX JIiHIJ TPUTUKA/Ee APOTo Ta 3UMYIUYOro 3 BUCOKOIO BpPO-
JKaJHICTIO 3€pHA Ta aJalITUBHICTIO, MiIBUILIEHOI CTIMKICTIO 0 BU/IA-
TaHHA Ta KOMIIJIEKCOM I[iHHMX FOCIIOIaPChKMUX O3HAK.

[TonmpoBi mocmimkeHHs Oyno mposefieHO B 2023 p. y CeneKuilHii
ciBoaMiHi Ne 3 ekcnepyMeHTanbHOI 6asy IHCTUTYTy POCIMHHMIITBA
im. B.S1. IOp’eBa HAAH (IP) sika po3ramoBaHa B 15 kM Big M. XapkoBa
(cxigHa yactyHa Jlicocteny Ykpainn). CiBOy TpuTHKase poro npoBo-
DWWy TPETi ieKafii KBITHA Y BOJIOTUI Ta JOCTATHbO IIPOTPITUI IPYHT.
Hopwma BuciBy — 5 M/IH CXOXKUX HAaciHMH Ha rekrap. Ilonepegnuk — cos.
3arasoM, moropHi ymoBu 2023 p. many 3MOTy OLIHUTM CTabiIbHICTH
¢dbopMyBaHH: O3HAK TeHOTHIIIB 32 BIUIVBY YMOB CePEOBIIIIA.

CoprosunpobyBanHs npoBoawin 3a Mertopnkoro kBamidikariit-
HOI eKcIiepTu3y coprib pocnuH. 11if yac Bereranii BM3Hayanyu TpuBa-
JICTh IEPioy CXOAM—KOIOCIHHA Ta KOJOCIHHA—JOCTUTAHH, OL}iHIO-
Ba/IM T'YCTOTY Ta BUPIBHAHICTD CTE0OIOCTOIO, CTIMKICTD 1O cenTopiosy
JIUCTKIB, Oypoi ipxi, CTIMKiCTh /1O BUIATAHHS Ta JIETKICTh 0OMOIOTY
KOJ10Ca, yPOXKalHICTh, OLIiHIOBa/ IV BUIIOBHEHICTb, KPYIIHICTD Ta TBEP-
BIiCTb 3epHa.

Y 2023 p. m1A BCTAaHOBJIEHHS ONTMMAJIBHMX KpuTepiiB mipdopy
KOMITOHEHTIB ribpuausanii jisg MoefHaHHs O3HAK aJalTUBHOCTI Ta
BPOYKaTHOCTi NPOBEIEHO BHYTPIIIHBOBU/IOBY Ta MIKPOIOBY Tibpu-
Au3aiio 3a 346 KoMOiHaIiIMY 3a HalIpsIMaMM: CTiMKiCTb IO BUJISTaH-
HA, HiABUIIEHHA BPOXKAMHOCTI, IMOCYXOCTINIKICTh, XOTO4OCTINKICTD,
HifiBUIIeHa CTIMKICTD [0 ypaXKeHHs 30yJHUKaMy XBOPOO.

IIpoBeneHO OLIIHKY CeNeKLiTHOr0 MaTepialy TpUTHUKAJIE APOro Ta
3MIMYIOYOTO 3a KOMIUIEKCOM LIIHHMX FOCIIOJapChbKNUX O3HaK — 1793 ji-
Hil Ta copTM (KOHKYpCHe Ta IIOIE€PeIHE COPTOBUIIPOOYBaHHS, KOH-
TPOJIBHMII PO3CAHUK, CeNeKIitHmit poscagHuk II poky) Ta 8000 re-
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HOTUIIIB (CeneKIiltHmit po3cagHuk I poky). YpoxxailHicTh Kpamux ji-
Hint ATX 20-23) “ATX 22-23), ‘ATX 23-23), “ATX 25-23; ATX 29-23)
STX 31-23] ATX 32-23] ATX 33-23, ATX 34-23’ ta ATX 46-23
craHoBuMIA 5,02-5,56 T/ra, 0 NepeBMITyBao eTanoH [lapxiiba xap-
KiBcpkuit' Ha 0,75-1,21 T/ra.

Y pesynbrari BMBYEHHA CTBOPEHO [Bi /iHIl TpUTHUKane APOToO
(‘ITX 40-21; ‘AATX 42-21°) ta yotupu — 3umymodoro (‘TX3 178-23;
‘TX3 42-23) “TX3 61-23; “TX3 143-23’) 3 TBeppicTio 152-202 H Ta
BMicToM 6inka o 14 %. ITocyxocririkicTp niniit 7-8 6aiB, CTiNKiCTb
1o 30yHUKIB XBOpoO — 7-9 6ariB, Ko BuisAraHus 8,5-9 6aris; 3arab-
Ha xJ1iborekapcpKa oljiHKa 8-9 6asiB. YpoxaifHiCTb 3UMYIOUMX JIiHii
cranosmia 4,25-5,80 t/ra (+0,10-1,70 1/ra go crangapry Tligsumoxk
XapKiBcbknmit'), Apux — 4,41-4,54 t/ra (+0,12-0,25 T/ra 10 cTaHZAPTY
‘Hapxi6a xapKiBCbKuil).

[TigroToBneno fo mepemadi Ha KBamiikaliiiHy eKCIIepTu3y copT
TpuTHKaje sporo Jlerit’ i3 yserkum 06MOIOTOM KOJIOCA, ONTHMAIb-
HOI0 BMCOTOI0 pocnH (95-105 cm). CepennbocTurmii (85-92 mobm).
YpoxxartnicTs 5,47 1/ra (+0,81 o cTanmapty ‘Hapxti6a xapkiBcbkumit').
CriiikicTp 10 BuisraHHA BucoKa (9 6aiB), fo 30ygHUKIB XBOpoO —
7-9 6ais.

3a pesynpratamu KBajidikauiitHoi excrmeptmsu 2021-2023 pp.
coptu TputuKane siporo ‘Omnopa xapkiBcbka Ta ‘KpimocTs xapkis-
Cbka' BHECEHO 10 Jlep>XaBHOTO PEECTPY COPTIB POC/INH, NPUIATHNX
UL TIOLIVIpeHHA B YKpaiHi Ha 2023 p. (cBimonTBa Ipo Jiep>kaBHY pe-
ectpario Ne 230759 ta Ne 230758 Bix 05.10.23 p.). [IpomoBxKyeThCs
kBastidikariiiHa ekcrepTr3a copTy TpuTuKae sporo ‘Cobopa xap-
KiBcpka’ (3 2022 p.) Ta o3umoro ‘Ilepemorkents’ (3 2023 p.).
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VK 633.34

C.II. YecHok, C.A. YecHOK
JHinposcokuti OepicasHuti azpapHo-eKOHOMIUHUL YHi8epcumem

CIBBA COI B YMOBAX CTENY YKPAIHU

Cos (Glycine hispida) — BaxxnuBa Ky/pTypa Ijis CLIbCbKOroCIiofap-
CbKOI'O CEKTOPY, 3[laTHA IIPMHECTI BUCOKIII BpOXKail y pi3HMUX KJliMa-
TUYHUX YMOBAX. Hait6inp1i citoBi Bupo6uuku coi: CIIA, bpaswnnis,
AprenTuna, Kuraii. [TokasHuku cepefHbOI BpO>XKallHOCTi BapiloI0TbCs
B Me>Kax Bif 2,0 1o 3,0 T/ra. 3epHo coi MiCTUTH 30a/TaHCOBAHMIT PiBEHb
npoTeiHy Ta IepeTpaBHMX aMiHOKMUCIIOT, Oinka B Mexxax 30-55 %,
xupy 13-26 %, kpoxmamo 20-32 %, TaKOXX MiCTUTbCA BENMKa Kiflb-
KiCTb BiTaMiHiB, XapaKTepU3y€eTbCA BUCOKUM IIPOJOBO/IBYMM Ta KOP-
MOBUM 3HaueHHAM. Cos Iociflae mepiie Miclie Ha CBITOBOMY PUHKY
II0 BUPOOHUIITBY POCAVHHOIL orii. I3 3epHa coi BUPOOIAIOTH KPyILy,
OOPpOIIHO, COEBE MOTIOKO, OKapY, COEBMII cup, M's1co Ta iH. PikcyBaHHA
a30TY 3 IIOBITPs BKa3ye Ha Ba)K/IVBe arpOTeXHiyHe 3HaYeHHs [1].

3rigHo 3 [lep)KaBHUM peeCTpOM COPTIB coi cTaHOM Ha 21.11.2023 p.
3apeecTpoBaHo 307 COPTiB NPUJATHUX /I/I1 BUPOLIYBAaHHA B YKpaIHi.
Hait6inpm nommpeni coptu B ymoBax Cremy Ykpainm: ‘AMeTucr’
(1998 p.), ‘Okcana’ (2001 p.), ‘Demiga’ (2004 p.), ‘KuBin’ (2007 p.),
‘Apremiga’ (2001 p.), ‘boremianc’ (2010 p.), ‘Bamora’ (2001 p.), ‘Bexa’
(2010), ‘Herimoc’ (1998 p.), ‘Mopasis’ (2011 p.), ‘UepHeBenbka 9’
(2000 p.) Ta in. [2].

BuciBaloTp KOHAuIliliHEe HACiHHA MIMPOKOPSJHUM CIIOCOOOM i3
BifictanH0 45— 60 — 70 cM MK psapkamu. OO6poOIAI0Th HAaCiHHA COI
neper ciBboro npemaparamu: BiraBakc 200 dP, Oynpnasorn, 3actoco-
Bytoun 2,5-3 kr Ha 1 T HacinHa. [lepen camoro ciB6OI0 HaciHHA Tif-
maTb 00pob1i y 3arinky Pusoropdinom. bakrepianbHi mpemnapatu
py 06po61Ii HaCiHHA MiIBUIYIOTh YPOXKAHICTDb 3epHa Ha 3 — 4 11/ra.
Colo BUCIiIOTD, KON Ha ITIMOVHI ITOCIBHOTO LIAPy I'PYHT NPOTPIieETHCs
1o 12—14 °C, BUKOpUCTOBYIOUHM CIeljia/bHi CO€Bi ciBaiku. B ymoBax
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Creny ONTVMaIBbHUM CTPOKOM JUIA HOCIiBY Oyzie ipyra Ta TpeTs ieKa-
o KBiTHA [3].
BpaxoByioun 0cobnmBicTh COI 1[0JJ0 BUHECEHHS CiM AT0Jb Ha I0-
BEpXHIO IPYHTY, 3aI/IMOIIOBAaTVI HACIHHA He MOXKHA, OITMMAaIbHOIO
Oyzme rmbuHa 3aropranHsa 4-5 cM. Hopma BucCiBy KOMMBa€eThcs 3a-
JIeXKHO BiJj COPTY Ta WIMPUHU MDK pAfKaMu B Mexax 450 — 700 Tuc.
mT. Ha 1 ra. BaroBa HopMa cra”HoBUTh 35-100 kr/Ta. IIpu cyninbHOoMy
crioco6i ciB6u HOpMY BUCiBY MOKHa 30inpuryBary Ha 10-20 % [4].
YposkaliHicTb ol MO>ke Oy TV 3HVDKEHOIO ITifi 4ac 3aIli3HeHHS 3 CiB-
6010, @ TAKOXX IIPV PaHHbOMY IIOCiBi B X0/ofHMit IpyHT. [lo3uTNBHO
BIUIVMBA€ Ha CXOXKIiCTh KOTKYBaHHs HOCIiBiB offpasy micss ciBou [1].
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YIK 635.21.015

H. Kapaunncbka, A. ITapdeniok, A. JTimyk
Incmumym azpoekonoeii i npupodokopucmysanns HAAH

ANOEPEHUIALIA TPAHCTEHHUX KN1OHIB
KAPTOMI 3A HAKOMUWYEHHAM IHOEKUIMHUX
CTPYKTYP FUSARIUM OXYSPORUM

Amnanis niTepaTypu CBi4MTbh, IO COPTYU CLIbCHKOTOCIONAPCHKUX
KYIbTYpP € IOTY)XHMM YVHHUKOM OiOKOHTpOI (iTomaroreHHMX
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MiKpoopraHiamiB B arpoditorienosax [1]. 3aBgaHHAM HaUIMX KOCH-
I>KeHb Oy0 BUBYEHHS B3A€EMOJIil MOJIE/NbHUX TPAHCTEHHUX KIIOHIB
Pi3HUX COPTIB KapTOIUI BITYM3HAHOI ceneKIil 3 HeKpoTpodHuM i-
TonaroreHoM Fusarium oxysporum.

HocnmimkeHHs 3piiicHIOBanyM Ha Apyriit 6ynp0oBilt pempopykuii
TPaHCTeHHMX K/IOHIB KapToIuti copTiB ‘CenHeBCbKOI paHHbOI, ‘Paguy’
ta “YepHiriBcpkoi paHHBOT, 10 Oy HamMu TpaHCcHOPMOBaHI Ta Mi-
CTWIVM KOHCTPYKILito p35SGUSint [2].

Inokymanito 6ynp6 Mikpowminierom Fusarium oxysporum 3niii-
cHIOBanmu 3a BukopuctaHHsa Mmetomuku B.C. Kymenko (2002) [3].
OniHoBaaM IHTEHCUBHICTh HAKONMYEHHS MacH Millelilo Ta CIo-
poyTBOpeHHs rpuba. 3a craHAapT obpanyu OynbOU 3arajbHOIPUITHS-
Toro copty ‘JlyroBcpka’ Ta 6ynpOM i3 KOHTPOJIBHUX He TPAHCT€HHUX
BiIOBIZHMX COPTiB KapTOILIi.

3a pe3ynbTaMu JJOCTKEHb BVAB/IEHO, IO TPAHCTEHHI KJIOHU
TECTOBAHMX COPTIB Ay epeHII0I0ThCS 32 HAKOIMYEeHHAM MacK Mille-
JTiI0 Ta IHTEHCUBHICTIO CLIOPOYTBOPeHHs rpuba Fusarium oxisporum.

BcranosieHo, mo OynpOu ceMym TpaHCTeHHMX KJIOHIB cop-
Ty ‘UepHiriBcbka paHHSA HaKONIMYYOTh Miueniit rpuba Fusarium
OXisporum 3 Pi3HOK IHTEHCUBHICTIO. Y pasi IITYYHOIO 3apakeHH:A
6ynb6 crangaptHOro copty ‘Jlyrocbka, Ha 30-Ty 00y mmicis iHOKY-
NALiL CIIOCTepirazocs HAaKONMYEHHA Milelilo B cepelHbOMY Ha PiBHi
190 Mr/r cupoi Macy IIOPiBHAHO 3 BUXiJHOK KOHTPOIBHOK (OPMOI0,
Iie Lell MOKa3HMK cTaHoBUB 120 Mr/T.

CiMm TpaHCreHHUX KJIOHIB copry ‘YUepHiriBcbka paHHS' BUSABWUIN
pisHMit piBeHb HaKONMYeHHs Milenito rpuba Fusarium oxysporum
y 6ynp6ax. KinbkicTp Hakonm4eHOro MikpoMmileTa KonmuBanach Bif
70 mr/t fo 280 mr/T cupoi minenii. ndepenniania Mix TpaHCTeHHN-
MU KJIOHamy i coproM ‘UepHiriBcbka paHHsS BMSABUIACS BEIVUKOIO,
0co6/IMBO B X 3[JaTHOCTI ;O HAKOIIMYEHHs Miljesito rpuba Fusarium
oxysporum Ha 6ynp6ax. Lli pesyrbraTyu cBigyaTh IpO 3HAYHY Ba-
piabenpHICTh Y 34aTHOCTI TpaHCTeHHUX KJIOHIB CTPUMYBATU PiCT
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minenito rpuba Ha 6ynp6ax. OtTpumani pesynbpratu 6yno migTBeEp-
IDKEHO JOCIIIKeHHAMM ITSTHAJIATY TPAaHCTEHHUX KJIOHIB COpPTY
‘Pagud’. Ananmi3 mecTu TpaHCreHHMX KIOHIB copry ‘CeHEBChKa
paHHsA 3a 3a3HaYE€HUM IIOKa3HMKOM II0Ka3aB IOfiOHY KapTHUHY.

OTxe, BCTaHOBIEHO AudepeHIiiallilo TPaHCTeHHNX KIIOHIB cop-

TiB KapTomi ‘CegHeBcbKoi paHHbOI, ‘Pagny’ ta “UepHiriBcpkoi’ paH-
HbOI 3a BIUIMBOM Ha HaKOIMYeHHs iHQeKIiIHUX CTpyKTyp rpubda E
oxysporum. BuAB/IeHI KJIOHM, AKi 3[aTHI 3HVDKYBAaTH 4M IiIBUINY-
BaTM YMCENbHICTh MOMY/ALill ¢iTonaroreHHoro rpuba Ha OynbpbOax.
Oco6mmBOCTi COPTY KY/IBTYp) MOXKHA BUKOPUCTOBYBATH fAK iHCTpPY-
MEHT JUI YIpPaBIiHHA CTPYKTYpolo arpoueHosy. OfHak, OTpyuMaHi
JaHi € IoIepenHiMy, TOMY 3a3Ha4eHUI HAIIPAM JOCTiKEHb MOTpe-
Oye IofabIIoro pO3BUTKY.
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COMBATING THE DEGRADATION OF GRASS
STANDS BY DIRECT SEEDING OF LEGUMINOUS
PERENNIAL GRASSES INTO UNDEVELOPED
TURF USING NO-TILL TECHNOLOGY

Natural fodder lands, the area of which in Ukraine is estimated
at a million hectares, are usually located on unproductive, over-
moistened or acidified soils with a liquefied, degenerate grass stand.
Therefore, the development of energy-resource-saving methods
and technologies for improving onion pasture lands, which allow to
increase their productivity without significant costs, stop the pro-
gressive degradation of grass stands, and increase soil fertility is an
urgent problem.

In Ukraine, many studies have been carried out by leading scientists
(P. S. Makarenko, A. V. Bogovin, V. G. Kurgak, G. S. Kyyak, I. O. Borets,
Y. I. Mashchak, M. T. Yarmolyuk and others) regarding the development
of technologies for creating highly productive grass stands on degener-
ate meadows. However, there are very few research results on the selec-
tion of the most effective types of perennial leguminous grasses for their
direct sowing in the undeveloped turf of degenerate lowland meadows
with zero tillage. Solution of these tasks determined the direction of our
research.

Technological methods of surface improvement were studied at a
long-term hospital with degenerate meadow grass during 2012-2014,
which is located on lowland meadows near the village of Obroshino,
Pustomytiv district, Lviv region. The species and varietal composition
of the sown herbs, as well as their sowing rates, are given in the scheme
of the experiment:
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Factor A - herbs:

1 — meadow clover (14 kg/ha (70%)), ‘Predkarpatska 6 variety;

2 - hybrid clover (9,8 kg/ha (70%)), variety ‘Rozheva 27’;

3 - lotus corniculatus (9,8 kg/ha (70%)), ‘Ajax’ variety;

4 - galega orientalis (18 kg/ha (70%)), variety ‘Caucasian prisoner’;

5 — meadow clover + hybrid clover (7 kg/ha+4,9 kg/ha (35+35%));

6 — meadow clover + hybrid clover + lotus corniculatus (7 kg/ha+
+4,9 kg/ha+4,9 kg/ha (35+35+35%));

7 — meadow clover + hybrid clover + lotus corniculatus + galega
orientalis (6,6 kg/ha+4,6 kg/ha+4,6 kg/ha+8,1 kg/ha (33+33+
+33+32% )).

Factor B - fertilizer:

1-P_K_ (control);

60" 90
2- N60P60K90;
3 -N,P K, + Vuksal Combi B.

Vuksal Kombi B (N-30%, K,0-22,0%) was used for foliar fertil-
ization, which is an organo-mineral fertilizer and is included a highly
concentrated suspension with a unique formulation and principle of
action due to the content of chelated (EDTA) trace elements (magne-
sium, boron, iron, manganese, molybdenum, zinc).

Conclusions. On average, over three years of research (2012-
2014), the four-component grass mixture provided the highest rates
of dry matter yield - 15,4 t/ha for complete mineral fertilization with
the use of the Vuksal Kombi B preparation, and on the grass stand,
where hybrid clover was sown and applied phosphorus and potash
fertilizers obtained the lowest average indicators of dry matter (10,8
t/ha). The most valuable was the three-component grass mixture with
complete mineral fertilization and the use of Vuksal Combi B. These
types of leguminous perennial grasses provided the highest yield of
fodder units — 11,35 t/ha with the yield of digestible protein at the
level of - 2,0 t/ha.
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PERFORMANCE OF THE REMOVAL OF PB?*
BY NATURAL AND CALCINED KAOLIN
TO PROTECT FAUNA AND FLORA

Soil protection by adsorption represents a promising approach
to mitigating lead contamination and other harmful substances,
providing a potentially sustainable solution for preserving soil
and environmental quality. Adsorption of lead in soil involves
the fixation of lead ions on the surface of the adsorbent material,
thereby reducing their mobility and preventing their migration to
groundwater or crops. Parameters influencing this process include
soil composition, pH, temperature, and initial lead concentration.
Our work demonstrated the effectiveness of adsorption as a soil
decontamination method, highlighting its advantages over other
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approaches. Future research could focus on improving adsorption
efficiency, its larger-scale application, and its practical implications
for environmental protection.

Key words: Soil; environment; lead; adsorption; pollution.

Firstly, The objective of this work is to study the removal of Pb**
by the adsorption process based on hyper-aluminous kaolin from
the Charente basin (France) in the natural and calcined states. The
starting raw materials kca and kem were naturally rich in kaolinite
85 and 80 wt % and rulite (~4 wt %) respectively. Indeed, non-
negligible organic matters amounts (~8.2 wt %) and gibbsite phase
(~13 wt %) were noticed in Kcm and Kca samples respectively.
Hence, the batch operation was used to study the sorption of Pb**
from aqueous solutions onto natural (Kcm, Kca) and calcined
(CKcm, CKca) (at 400 °C) kaolin to enhance the adsorption capacity.
The starting materials were characterized by means of powder
X-ray diffraction (XRD), N2 adsorption Brunauer-Emmett-
Teller-specific (BET) surface area and pore diameter analysis. The
adsorption equilibrium was established in 10 min and the second-
order kinetic model better described the adsorption kinetics. The
adsorption isotherm of the results obtained corresponds better to the
Freundlich model. The maximum quantity retained was 58.30 mg/g
and 63.56 mg / g respectively for Kcm and Kca samples. Moreover,
in the calcined state, the maximum quantity retained was 65.67
mg/g and 68.46 mg/g respectively for the calcined kaolin CKcm
and CKca samples for a temperature of 298 K, in an acid medium
of pH =5.6. After calcination, the transformation of the gibbsite
and the combustion of the organic matter improve the removal of
Pb*. The thermodynamic nature of the adsorption process was
determined by calculating AH®, AS® and AG® values. The positive
value of AH® confirms that adsorption is endothermic spontaneous
and enhanced at higher temperatures.
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Chemical and mineralogical compositions of the kaolin

Oxides (%) kca kem
SiO, 40.09 43.17
ALO. 4244 3291
Fe,O 0.46 1.13
MnO 0.01 0.13
MgO 0.05 0.01
CaO 0.18 0.47
Na,O 0.06 0.06
K0 0.04 0.50
TiO, 0.63 0.80
PO. 0.05 0.10
L.O.I 16.00 20.74

mineralogical phases (%)

Kaolinite 85 80
Quartz - 4
Muscovite -
Albite 1
Gibbsite 13 -
Organic matters 0.4 8.2

References

1. Boamah, P. O., Zhang, Q., Hua, M., Huang, Y., Liu, Y., Wang, W.,

&LiuY. (2014). Lead Removal onto Cross-Linked Low Molecular
Weight Chitosan Pyruvic Acid Derivatives. Carbohydrate
Polymers. 110. P. 518-527.

. Mostafa, R., Abukhadra, Merna, M. (2019). Effective de-

contamination of phosphate and ammonium utilizing novel
muscovite/phillipsite composite; equilibrium investigation
and realistic application. Science of the Total Environment. 667.
P101-111.

Reena, S., Neetu, G., Anurag, M., & Rajiv, G. (2011). Heavy
metals and living systems: An overview. Indian J. Pharmacol.
43(3). P. 246-253.

Rondén, W, Freire, D., de Benzo Z., Sifontes A. B., Gonzalez Y.,
Valero M. & Brito J. L. (2013). Application of 3A Zeolite
Prepared from Venezuelan Kaolin for Removal of Pb (II) from

36



Wastewater and Its Determination by Flame Atomic Absorption
Spectrometry. American Journal of Analytical Chemistry. 4.
P. 584-593.

UDC 631.84, 87. 633.34

B. Kotsuba, P. Hnativ
Lviv National Environmental University

OPTIMIZATION OF NITROGEN FERTILIZATION OF
SOYBEANS USING NIRAPYRIN AND SEED INOCULATION
IN THE CONDITIONS OF MALE POLISSYA

The most common nitrogen fertilizers, urea and ammonium nitrate,
are most often used for various crops, so annual demand growth is
expected to be 1.5-2% in the coming years.

After application to the soil, nitrogen fertilizers undergo hydrolysis
and NH3 is partially lost. As a result of nitrogen nitrification, nitrates
can leach into the subsoil and enter groundwater, while nitrous oxide
and ammonia replenish the pool of greenhouse gases, gaseous nitrogen
is lost from the soil.

Soybean, as a new crop, is moving further north and is becoming
very profitable for production in the agriculture of western Ukraine.
Soy contains approximately 40% of the protein in the grain, the basis of
which is nitrogen, so the plants’ need for this element is great.

Unlike wheat, corn and most other crops, soybean crops are
able to obtain most of the necessary nitrogen through a symbiotic
relationship with bacteria. Nitrogen fixation occurs due to a complex
biotic mechanism of exchange between soybeans and soil bacteria.
The bacteria get sugar from the soybeans to use as an energy source,
and the soybeans get nitrogen from the bacteria that absorb it from
the air. Such relationships are beneficial for both soybeans and
nodule bacteria. Approximately 50-60% of the nitrogen assimilated
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by the plant comes to it from the fixation of the element from the
atmosphere.

Soybean also assimilates mineralized soil nitrogen. 40-50% of
the assimilated nitrogen of soybeans comes from the soil. This
means a certain depletion of soil nitrogen resources as a result of the
mineralization of soil organic matter or from the decomposition of
plant residues of previous years. Soybeans are often grown successfully
without nitrogen fertilizers being applied to the soil. Nitrogen
fertilization is sometimes limited to rhizobia inoculation of soybean
fields.

The soybean fertilization system, developed on the basis of nume-
rous studies, shows that the soil usually does not have enough mineral
nitrogen resources. Therefore, the nitrogen fixed by nodule bacteria
only partially satisfies the needs of soybeans in this element. When
planning to grow a high crop, there may be a shortage of nitrogen for
plant nutrition.

Growers are interested and scientists are working to increase
soybeans’ ability to fix adequate amounts of nitrogen for high yields.
Special studies have shown that an elevated level of nitrate nitrogen
in the soil can inhibit the process of nitrogen fixation by symbiotic
bacteria of soybeans, which physiologically require a large amount
of energy. Given this, the use of nitrification inhibitors in soybean
cultivation can be effective.

Nitrapyrin, a nitrogen stabilizer, was the first commercial inhibitor
in US agriculture, appearing in 1974. Nitrapyrin, a soil bactericide,
functions as an inhibitor of the formation of aminomonooxygenase
and nitrite oxydoreductase enzymes. Its effect on soil bacteriocenosis
and inhibition of nitrification lasts 8-10 weeks. Nitrapyrin delays the
process of nitrification, thereby restraining the negative effect of nitrates
on nitrogen fixers of soybeans. Nitrapyrin is produced in the form of
the drug N-Lok Max (producer Korteva Agrisciences). Nitrapyrin was
submitted for review by the EPA and deemed safe for use in 2005.
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Therefore, the goal of our research is to determine the optimal system
of nitrogen fertilization using various forms of nitrogen fertilizers and
microbiological inoculants for the maximum supply of the culture in
the critical period of growth and development and high productivity
of soybeans while maintaining soil fertility indicators in the conditions
of Male Polissia.

The subject of our research is the pattern of formation of the
soybean crop depending on the system of nitrogen fertilization, built
on different forms and doses of nitrogenous fats, introduced during the
period of budding and flowering of the crop, in combination with the
use of microbiological inoculants in the conditions of Male Polissia.

Ammonium sulfate and ammonium nitrate will be applied on the
background of P_K_ in doses of N, for pre-sowing cultivation and
N,, for feeding (in the budding phase). Fertilizers will be applied
without nitrapyrin and with nitrapyrin. Nitrogen-mobilizing bacteria
Bradyrhizobium japonicum (Hi Kot) and phosphorus-mobilizing
bacteria Bacillus amyloliquefaciens (Rise P) will be used on different
fertilization systems separately and in combination with each other.

The scientific novelty of our development is that in the conditions of
Male Polissia of the Lviv region, such a system of nitrogen fertilization
of soybeans will be developed, which provides the culture with
nitrogen fertilizers and does not suppress nitrogen fixation by nitrates
due to the inhibition of nitrification by nitrapyrin, for the maximum
satisfaction of the culture’s need for nitrogen, taking into account the
action of microbiological inoculants and the need preservation of soil
fertility, prevention of pollution of the atmosphere with nitrous oxide,
ammonia, and the ingress of nitrates into the subsoil.
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HauionanvHoi akademii aepapHux Hayk Ykpainu»

BMPOLLYBAHHA MPOCA
Y KOPOTKOPOTALIUHIN CIBO3MIHI 3A
OPrAHIYHOIo BUPOBHULLTBA 3EPHA

[07I0BHOI0 METOI0 Ci/TbCHKOTOCIOAAPCHKOTO BUPOOHUIITBA B YMO-
BaX CbOTOfleHHS € 3a0e3ledyeHHs HaceleHHS SKICHUMIU Xap4OBUMMU
IpOyKTaM! Ta 30epeXeHHSAM HaBKOIMIIHBOTO IPMPOJHOTO cepe-
posuia. Tomy, mepemycim, HeOOXifHO 3HU3UTY HETaTUBHUII BIUIVB
Ha JIOBKI/UIA Ci/IbCBKOTOCIIOfIapChKOTO BUPOOHNUIITBA, IIOB A3aHOTO i3
BUICHQXEHHAM IIPUPORHUX PeCypPCiB Ta IX 3a0pyIHEHHM Y pe3y/bTa-
Ti 3aCTOCYBaHHA B arpocgepi KceHobi0THKiB (mecTuiuais, MiHepaib-
HUX JOOpUB Ta reHeTMYHO MoAiM(ikoBaHOTO MaTepiany).

Oco6nmmBoi akTyapbHOCTI HabyBa€e opraHivHe BUPOOHUIITBO Cilb-
CbKOTOCIIOAPCHKOI MPOAYKUII Iic/IA NPUMHATTA Jlep>KaBHOI KOMII-
JIEKCHOI IIporpamu «BupoOHNIITBO MPOAYKTIB /I AIETUYHOTO i u-
TAYOIrO Xap4yyBaHH:A», Yi/IbHE Miclle B AKil BiJBOAUTHCA IMPOJYKTAM
KPYI THUX KY/IBTYP.

ITpoco € opHi€I0 3 OCHOBHYX KPYII AHUX KY/IbTYp YKpaiHu i € ofi-
Hi€I0 13 CTPaxoOBUX KYIBTYpP AJIA IepeciBy 3armOnmx O3MMMX i Apux,
sKa HaBiTb IIpY Mi3HIX CTPOKax CiBOM 3aTHA 32 paXYHOK €EKOHOMHOTO
BUKOPUCTAHHS BOJIOTY 3a0e3Ie4YNTH BMCOKI Ta cTasmi Bpoxal 3epHa
Ha piBHi 3,5-4,0 T/ra.

Ha >xasnp, nnowyi nmociBy npoca B Ykpaini y 2021 p. smeHmmnucsa
nopiBHsAHO i3 2004 p. y 4,8 pasa (i3 376,5 tuc. ra no 78,1 tuc. ra), a B
2023 p. 3aciano nuue 72,0 Tuc. ra.

Ha pymky 6aratbox BYeHUX-arpapiiB, NPOAYKTUBHICTH IIpoca
Ha 50 i 6inbIe BiZCOTKIB 3a/1eXXUTh Bifi 3a06e311e4eHOCTi POC/INH TIO-
JKVBHVMM PE€YOBMHAMMI.
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ToMy, BUBYEHHA BIUIVBY Pi3HMX CUCTeM YZOOpEHHA OpraHiqYHOro
cripsiMyBaHHs (1M0OiYHA MIPOAYKIis MONIepeHNUKIB, cuaeparn, 6iozo-
OpuBa Ta IX MO€HAHH) Ha BPOXKAIHICTb Ta AKICTh IIPOca B yMOBax
3MIHM KJIIMATy aKTyajbHe 1 CBOEYACHE.

Jocmi>keHHsA TPOBOAATBCA B KOPOTKOPOTALiiHiNl CiBO3MiHi:
COA — NIIEHNIA Apa — IIPOCO Y CTaljiOHaApHOMY JOC/Ii/Ii, AKUI1 3aK/Ia-
neHo B 2021 p. Ha YOpHO3€eMi TUIIOBOMY MaJIOTyMYCHOMY JOC/TiTHOTO
nosst [Tandunpcekoi JC HHI «I13 HAAH».

Ha BigmoBifHux BapiaHTax HOCiBU Impoca OOIPUCKYBaIM PiKUM
6iogo6pnBoMm «bio-Tenb» B 03i 1,5 n/ra 'y dasi noBHux cxopis i 1,5 11/
ra y ¢asi 4BiTiHHA 1poca, siKe JO3BOJIEHO JIJIs1 BUKOPUCTAHHS B Opra-
HiYHOMY 3eMJIepOOCTBI.

3acTocyBaHHs MOOIYHOI MPOAYKIii onepesHuKa (I1. II. IT), cupepa-
TiB, 6i0100pMB Ta iX MOETHAHHS MMO3UTVBHO BIUIMBAIO Ha PicT i ryc-
TOTY POC/IVH IIPOCA, 0 3HVDKYBAJIO LIIIbHICTD 3a0yp sTHEHHS IOCIBY
VI CIIPUATIO MIABUILIEHHIO BPOXKAMTHOCTI Ta AKOCTI 3epHa.

HariBuiy BpoxkaiiHicTb 3epHa mpoca (4,29 1/ra) oTpuMany 3a BHe-
CEHHs II. IL. II. + cupiepatu + «bio-Temb», o Ha 0,74 T/Ta 260 20,8 % 6ib-
e, HbK Ha KoHTpoi (1. 1. 1m). Ha BapiaHTax, fie mo6iuHy IpopyKIio
HOIepPeHUKIB TOENHYBaNM i3 cupeparamu i 6iomobpuBaMu, IpUpicT
yposxato 3epHa craHoBUB 0,25 i 0,45 1/Ta, a60 7,0 1 12,8 % BignosigHo.

MaxkcumanpHa KinpkicTb 6inka (11,39 %), kpoxmaiio (63,40 %) ta
xupy (3,60 %) popMyBanoch 3a KOMIUIEKCHOTO 3aCTOCYBaHHA 6iofo-
6pus, mwo Ha 0,62, 1,54 Ta 0,37 % 6inbire, HDK Ha KOHTpOi (II. II. II.)
BiIOBigHO.

Haii6inpumit ymoBHO umcTuii mpu6byTok 10,3 Tuc. rpH/ra Ta peHra-
6enmpHicTD 271 % OTpUMaM 3a BUPOLIYBAaHHA IIPOCa Y KOPOTKOPOTa-
1ilTHiT ciBO3MiHi 3 KOMIUIEKCHUM 3aCTOCYBaHHIM ITO0OIYHOI IPOJyK-
1l molepefHUKa, CUepaTiB Ta BHeCeHHs biogobpuBa «bio-Tenb», mo
Ha 25,1 % 6ible MOPiBHAHO 3 KOHTPOJIEM.

OTXe, MOENHAHHA IMOOIYHOI MPOAYKIIi IONepefHUKa, Cupepa-
TiB i pigkoro 6iomo6puBa «bio-Ienb» 3abe3nedyBano MaKCUMaIbHY
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BPO>KallHICTb 3epHa IIpOca Ha piBHi 4,29 T/ra Ta yMOBHO 4MCTOTO NPU-
OyTky B Mexxax 10,3 Tuc. rpH/ra 3a piBHA peHTabenbHOCTI 271 %, fie
IpuUpicT 10 Bpoxkato ctaHoByB 20,8 %, mo mpnbyTky 25,1 % nopiBHA-
HO 3 BHECEHHSIM JIMIIIe TOOIYHOI MPOAYKIIiI IoNepeiHIKa.

YIK 633.11:632.4

JI.A. Mypauiko, O.B. I'ymeniok, B.B. Kupunirenko
Muponiscokuil incmumym nuieHuyi imeri B. M. Pemecna HAAH

TPAHCITPECMBHA MIHNIUBICTb A0BXXWUHU
rONNI0OBHOIO KOJIOCA Y F, MWEHNLI
M’'AKOI O3MMOI 3A CTIUKICTHO MPOTU
FUSARIUM GRAMINEARUM

Peaisariisi moTeHL[iiiHOI TPOAYKTUBHOCTI MIIEHUIi M SIKOI 03U-
MOI 9aCTO OOMEXYETbCS PO3BUTKOM (PiTO3aXBOPIOBAaHb, Cepefl AKNX
HailOIIbII IIKIIIMBYMM y Hawnil 30HI e: Fusarium graminearum,
Erysiphe graminis, Puccinia triticina, Septoria tritici Ta iH. MeTa Ha-
VX BOCTIIPKeHb Iepefi6adana BCTAHOBUTH CTYIiHb TPAHCTpeciil 3a
JIOBXXMHOK TOMIOBHOTO Konmoca y F, Ha mpupogHOMYy Ta IITYYHOMY
¢donax 36ynHuka Fusarium graminearum. Y 2023 p. mpoaHanizoBa-
HO pocrau (1060 1IT.) momynAwiit F, pisHux rpymn cxpenryBaHHs, 3a
BUKOPVCTaHHAM Y ribpupusanii 6aTbKiBCbKMX KOMIIOHEHTIB JKepert
critikocti npotu Fusarium graminearum (‘MV 20-88’ / ‘CMmyI/siHKa,
‘BILINMEVEN-49" / ‘Haranka, ‘[loHckoit mpocrop’ / ‘CrnaBHa,
‘Muponicpka panabocturina’ / ‘CATALON; ‘BILINMEVEN-49" /
‘Haranka’ ta (‘Mikon’ / ALMA) / ‘Jlerenga MuponiBcbka’) i3 copra-
My mineHuni o3umoi BracHol cenekiii (‘Tlomonanka, ‘MITT Kusokua)
‘MIIT ®opryna, ‘MIII Bummsanka, ‘ABpopa MupoHiBcbKa'), Y AKKX
BUABU/IM PI3HUI CTYIIIHb TPAHCIPECIi 3a OBXXMHOIO TOIOBHOIO KO-
noca. Y gocrnifi Ha mpupogHoMy (oHi 3a pe3yabTaTaMi aHaIi3y poc-
muH F_3a criiikictio npotu Fusarium graminearum (F. graminearum),
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CTYIiHb IO3UTUBHOI TPAHCTPECII 3a O3HAKOIO «JOB)KJHA I'OJIOBHOTO
Koj10ca» BigmiueHo y 78,5 % ribpupais Bif 3,6 1o 30 %. MakcumanbHU
CTYHiHb TpOsIBY TpaHcrpecii BusHauwmm y mnomynaniax (‘MIII
®opryna’ / [(‘Mikon’ / ‘ALMA) / ‘Jlerenga Muponiscbka’] (30 %),
[(‘Mikon’ / ALMA) / ‘Jlerenia Mupouniscopka’] / ‘Tlogomnsiaka’ (29,2 %),
[(‘Mixkor” / ‘ALMA) / ‘Jlerenga MuponiBcpka’] / ‘MIIT Kuspxua’
(18,9 %) 3a yuacTio mKepena CTiIKocTi mpoTtu 30ygHMKa (ysapiosy
kornoca [(‘Mikon’ / ALMA) / ‘Jlerenga MuposiBcbka’]. Y pennunpok-
HUX nomynsnisx Appopa Muponisceka’ <> (‘BILINMEVEN-49’ /
‘Haranka’), ‘MIII Kasmxua' <> (‘BILINMEVEN-49’ / ‘Haranka’) ta
‘ABpopa Muponiscbka’ <> (‘Jonckoit mpoctop’ / ‘CnaBna’), ie B cxpe-
LIYBaHHAX BMKOPUCTOBYBAIM JpKepena CTiikocTi npotu Fusarium
graminearum (‘BILINMEVEN-49’ / ‘Haranka’), (‘Jonckoit mpo-
crop’ / ‘CnaBHa’), IposAB CTyIIeHs TpaHcrpecii 6yB y mMexax Big 11,7
no 17,8 %. Hesnaunuii koediuieHT Bapianii Buasumm y 26 (81,2 %) ri6-
PUIHYVX IOIyALiAX. [Io3UTHBHY TPaHCTPECilo 3a 03HAKOIO «JOBXKIHA
ro/I0BHOTO Kojoca» y F, na mryuynomy indexmniitnomy domni narore-
Ha F graminearum susnaunmu B 90,6 % mocmigpKyBaHUX IONYIALIAX,
posMax sAKoi ctanoBuB Bif 0,1 go 46,1 %. Bucokum crynenem Tpas-
crpecii xapaktepusyBamu riopuani nonymsanii [(‘Mikon’ / ALMA) /
‘Jlerenma Muponiscpka’] / ‘MIIT Kuspkua' (46,1 %), Tlogonsuka’ /
[(‘Mixon’ / ALMA) / ‘Jlerenga Muponiscpka’] (30,2 %), (MV 20-88 /
‘Cmyrnsanka’) / ‘MIIT Kuaspxuaa® (28,8 %) ta [(‘Mikow’ / ‘ALMA) /
‘Jlerena MuponiBcpka’] / ‘ABpopa Muponiscbka’ (25,9 %). IIposs
MaKCUMaJIbHOTO CTYIEHA TPaHCrpecii BUABWINM y PeLUIPOKHNUX
riopugHux Komb6iHanisx - ‘ABpopa MuponiBcpka <> (‘BILIN-
MEVEN-49’ / ‘Haranka’) 25,1 % Ta 21,2 % BignosigHo. HeratuBumnin
CTYHiHb TpaHCrpecii BMABWIM Yy TPbOX TiOpUAHUX KOMOiHAIisAX
(‘Muponiscpka pannpocturia’ / ‘CATALON’) / ‘MIIT Kusxua'),
‘ABpopa Muposniscpka’ / (‘JoHckoit poctop’ / ‘CraBHa’) Ta ‘MIII
®opryna’ / ‘(BILINMEVEN-49’ / ‘Hatanka’). Koedinient Bapia-
uii y ribpupnux komb6iHanisx F, 3a JOBXMHOI rOZTOBHOrO KOIOCA
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Ha IITy4YHOMY iHdekuiitHoMy $oHi criocTepiraay BUIIMM 3a Koediri-
€HT Bapiallii Ha npupogHOMY (oHi i po3TaioBaHuii BiH OyB y Mexax
Bifi 5 1o 19,7 %. BucokuM cTyneHeM TpaHcrpecii Ha IBoX (OHaxX Xa-
paktepusyBau ribpunHy kombinarito [(‘Mikon’ / ALMA)) / ‘Jlerenpa
Muponiscpka’] / ‘MITI Kuskua® (18,9 %, 46,1 % BinmoBifHO) Ta pery-
npokHYy — ABpopa Muposnisceka’ <> (‘BILINMEVEN-49’ / ‘Haranka’)
(12,7 %, 16,2 %, 25,1 %, 21,2 % BifnoBifHO). Y pesynbraTi mposefe-
HUX PO3PaxXyHKIB 3’CyBay CKJIa{HUI IOMTIr€HHUI KOHTPO/Ib TOCTIi-
I>KyBaHOI 03HaKM. PisHi ribpuam Ta criopoBe HaBaHTa)KeHH IIaTore-
Ha CTaTMCTUYHO 3HaUYylle BIVIMBA/IM Ha IPeIMET NOCTiIKeHb. 3Biicu
BUTIKAE, 110 MiH/IMBICTh aHaIi30BaHOI O3HAKM JOCTOBIPHO 3ajiexKana
BiJI IpKepesia CTIIKOCTI 1 CTBOPEHOrO F€HOTUILY.

VK [631.413.5: 631.445.4]: 631.58

C.B. Pe3Hnik
eprcasruii 6iomexHonoziuHuii yHisepcumem

OKWUCHO-BIAHOBHMWX NOTEHLIA/1 YOPHO3EMIB
TUNOBUX 3A PIBHUX CUCTEM 3EMJIEPOBCTBA

Bcryn. OkncHo-BigHoBHMIT oTeHian (OBII) xapakrepusye pisHi
ximivHi i1 6ioximiuHi mporecy, mo BigdyBawoTbcs B IpyHTi. OKMCHO-
BiJHOBHI YMOBM HEOJHAKOBi B pi3HUX TE€HETUYHUX TOPM3OHTAX,
OCKIJIbKM Ha HUX IIOCTi/IHO BIUIMBAIOTh YMOBM 3BOJIOKEHHA i aepa-
11i1, Mikpo6iosoriysi mpormecy, yMicT OpraHiYHUX pe4OBYH, CTAH IIif-
I'pyHTOBUX BOZ, pH Toio.

IIi mani He C/1iJi BUKOPUCTOBYBATY JI/IA KiJIbKiCHOI OLIIHKM KOHI€H-
Tpalliil OKMCHO-BIJHOBHMX CIIONYK, ajle iX MOXKHa BUKOPUCTOBYBATH
11 BUSHAYEHHs TOTO, sAKi Ipolecy BifOyBaoThcs, ab0 AKi Mikpoop-
raHi3MM € HalOIbII AKTUBHIUMIU B 1€l Yac.

Peax11ii okMcHeHHSA—BiTHOB/IEHHS Ta KMCIOTHO-OCHOBHI BIAaCTU-
BOCTi I'PYHTY € 6a30BMMM IOKa3HMKAMM Ji/ISl JiarHOCTUKY IPYHTIB.
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OpHak OKMCHO-BifHOBHOMY moTeHuiany rpyHriB (Eh) mpupins-
€TbCs HEJOCTATHbO yBaryu B arpoHoMii, Ha BigMiHy Bifg pH un EC.
ArpoHoMM 1036aBNAIOTh cebe BaXK/IIMBOTO iHAMKAaTOpa I'PYHTOBUX
3MiH.

B ymoBax Jlicocreny YKpainu CIIOCTepira€TbcsA BUCOKA KOHTPACT-
HIiCTb IIbOTO ITOKAa3HNKA 3a TopaMy poKy. Oco6IMBOCTi peXXnuMy 3B0-
JIO)KEHHSI YOPHO3€MiB BMK/IMKAIOTh JOCUTDb pisky 3Miny OBII mix
nepiogaMm JOCTAaTHbOTO 3BONOXKEHHA i mocyxu. lle mpmusBoguthb
[0 IPUCKOPEHOTO pPO3K/IaJaHHSA OPraHiYHUX pedoBUH (0COOIMBO
B arpoIleH03axX i3 Kpallloio aepalii€i) abo MposABy 03HAK NTOBEpXHe-
BOTO OIVICEHHS Ha AIAHKAX i3 mepeyuinbHeHHAM. [Ipu jpomy ab-
comoTHi 3HayeHHs1 OBII He 3aBX/M BigoOpa>kaloTh OKMCHO-BiJHOB-
Hi YMOBU, L0 CTBOPIOIOTHCA B PI3SHUX arpOEKOCUCTEMAX, OCKIIbKMI
Ha I1i IOKa3HMKY BIIVBAE PeaKliis IPYHTOBOIO PO3YMHY.

O6’ekTN Ta MeTOmM MOCHimKeHb. [lOCIiKyBamucs eneKTpo-
¢bi3nyHI MOKa3HMKY YOPHO3eMIiB TUIOBUX IMMOOKNUX CEepeHbOrY-
MYCHUX CepeJHbOCYIIMHKOBMX Ha yecax JliBobepexoks Jlicocremy
Ykpainu y Mexxax 3iHbkiBcbkoro p-Hy ITonraBcbkoi 061

AmnajisyBamucs iHguBifyanbHi I'pyHTOBI 3pasku BifibpaHi HaBec-
Hi, BIIiTKY i Bocenu 2018 p. 3 mm6mH: 0—10, 10-20, 20—-30 Ta 30-40 cm
3a BapiaHTaMu: OpraHiyHa cucteMa 3emyuepo6cTBa (cuaepar), ge BU-
poIyBaIacs MIIeHNIA 03MMa ITiC/IA 3aifHATOrOo Mapy (cupepar — BUKa
Apa 130 kr/ra); nepernir (moHap 30 pokiB 6e3 06po6iTKy); opraHiuHa
cucteMa 3emyepo6cTBa (KOMIIOCT), Ie BMPOLIYBanacsi KYKypyAsa
Ha 3€pHO i3 BHeCeHHAM 20 T/ra KOMIIOCTY i3 THOIO BE€/IMKOI poraToi
Xyno6u; iHTeHCMBHA cucTeMa 3emiepo6cTBa (MiHepabHi HoOpuBa),
ne 'y 2018 p. BupoiyBanaca KyKypy/sa Ha 3€pHO i3 3aCTOCYBaHHAM
minepanbuux nobpus (N, P, K ).

s pocrnmifkeHb eneKTpodisMIHNX MTOKa3HUKIB I'PYHTOBO-BOJHY
cycrensito (1:5) roryBanu nuiaxom 3mimysaHHs 10 T HOBITpsIHO-CY-
XOro I'PpYHTY 3 50 M/I AVICTUIbOBAHOI BOAY, IEPEMINTYIOUN IIPOTATOM
2-X XB 3a JIOINOMOI'OI0 CKJ/SHOI ITa/JIMYKM Ta 3aJAMIIMBIIN Ha 1 rop

45



A BigcTooBaHHA. Busnadennsa OBII mposopguim 3a HOIOMOro
KOHAyKTOMeTpa-conemipa (EZODO - 8200 M).

PesynbpraTn Ta ix 0o6roBopenHs. Bifrak y Hamomy mociimpkeHHi
nokasHuk OBII Moyke cBifuMTM PO IHTEHCUBHICTD IIPOLIECiB pO3KIIa-
Oy OpraHiYHUX PEYOBMH 1 OIOCEPENKOBAHO IIPO CTPYKTYPHUI CTAaH
1 aepalliro YOpHO3eMY, AKUI JOCTIIKYETbCA.

AHajisyloun oTpuMaHi pesy/nbTaTy, BiIMITMMO aepoOHi yMOBU
y 4opHO3eMax, AKi mocmimxysamucs. [losutuBumit noxkasuuk OBII
CBITYNTD IIPO OKUC/IEHHA OPTraHIYHMX CIIONYK 1 IPOTIKaHHA IIpoLie-
ciB Hirpudikanii. Cepegnbopiuni mokasuuku OBII cBiguaTs mpo in-
TEHCUBHO OKMCHUII XapakTep mpotecis (>600 MB), mo BinOyBaoThcs
y 4OpHO3eMax, siKi 00poO/IAI0ThCs, Ha BiIMiHY Bij BapiaHTa Iepesory,
e 3aikcoBaHO Jlel|o HYDKYI MOKa3HUKM (IIOMipHO BiIHOBHI mpolie-
cn - 575-636 MB). HaitBuii nokasunku Eh xapakrepHi 0-20-canTtu-
METPOBOMY HIapi IPYHTY, BUHATOK CTAHOBATb YOPHO3€M 32 iIHTEHCUB-
HOI cucTeMM 3eMIepoOCTBa, Jie BHACTIIOK IePioiMYHOl OPaHKY i I/IN-
OOKOro pMXJIEHHS CIOCTEPIraeThbcs MifBMINEHHS LIbOTO ITOKa3HMKA
y mapax 10-20 i 20-30 cm. Cepep JOCTiPKeHUX I'PYHTIB HallBMUILi
cepenHbopivyHi mokasHuky (724-805 MB) 3adikcoBaHo y 4opHO3eMi
3a IHTeHCUBHOI CUCTeMU 3eM/IepOOCTBa.

CesonHa juHaMika nokasHukis Eh s ycix mocnimkeHnux gop-
HO3eMiB CX0)ka: HallHVWDK4i 3HaYeHHs 3adikcOBaHO HaBeCHi, a Haii-
By — BoceHu. Hait6inbur KOHTpaCTHUMMY ITOKa3HUMKaMM B pi3Hi
IIOPM POKY XapaKTepU3YE€TbCA YOPHO3EM IIEPENIOTOBOI [JiNAHKMN,
Iie HaBeCHI IIOKa3HMK 3MiHIOETbCA y MexXax 502-540 MB, a Bocenn
605—-732 MmB. TakoX HOCTaTHbO ICTOTHUMM KOAMBAHHSAMU IIbOTrO
IIOKa3HMKAa XapaKTePU3YETbCA YOPHO3EM 3a OPraHiYHOI CUCTEMMU
3eM/Iepo6CTBa, ie BHOCUBCS KOMIIOCT — 652—740 MB HaBecHi i 800—
868 MB BOCeHM.

BucnoBku. OKNMCHO-BiZHOBHMII ITOTEHIlia] 3MIiHIOETHCS 3aJIEXKHO
Bifi cucTeM 3eM/IepoOCTBa Ta 3HAYHOIO MipOI0 3a/IeKNUTh Bifl BMICTY
BOJIOPO3YMHHUX COMEN i KMCTOTHO-TY>KHUX XapaKTePUCTUK IPYHTY.
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HariBuini 3HauenHs nokasuukis Eh 3adikcoBano B arporeHHux rpys-
TaxX MOPiBHIHO 3 Ii/IsTHKOIO reperiory. Cepes YOpHO3eMiB, sIKi 06po6s-
I0TbCH, HAVHVDKYl 3HaYeHHA OKVCHO-BIJITHOBHOTO IIOTEHIIa/ly Xapak-
TEpHi I'PyHTaM 3a OpraHi4HOro 3eM/IepoOCTBa. Yci HOCIipKyBaHi IpyH-
TY XapaKTePU3YIOThCA IHTEHCMBHO OKVMICHUM XapaKTePOM IIPOLECIB.

VK 684.8

A. IlITip6y
HHI] «Incmumym sunozpadapcmaea i unopobcmaa im. B.€. Taiposa»

BNAUB WINTIbHOCTI CAAIHHA HA TEXHIKO-
EKOHOMIYHI NOKA3HUKW EKCNNYATALLIT
BUHOIPAAHUKIB ANA BUHOPOBCTBA

YKkpaiHcbka BUHOTPaJapCbKO-BMHOPOOHA ramysb Hapasi po3BU-
BAETHCA Ha EBPOIENCHKUX 3aCa/iaX, a CaMeé CTBOPEHHA IiIIPUEMCTB
i3 MOBHMM IIVIK/IOM BMPOOHMIITBA — BiJj BUHOIPafly /1O BUHA, B TOMY
9IC/Ti MaIVX BUPOOHUIITB BUHOPOOHOT IPOyKIIii.

[IpakTyKa €BpOIEIICHKMX FOCIIOAPCTB II0KA3Y€E BUCOKY e(eKTUB-
HiCTb BUKOPUCTAHHA 3eMe/IbHUX [IAHOK I1ifJi BUHOTPAJHVKMN [JIS BU-
HOpOOCTBa 3a IIIBHOCTI cafiiHHA 3 952—6 172 KymiiB/ra Ta 3acTOCY-
BaHHA MajIorabapUTHOI TEXHIKM IIiJ] Yac JOI/IAAY 32 HacapKeHHAMI.
B Toit cammit 4ac, AK cy4acHa yKpaiHCbKa Ky/IbTypa BUHOIPaJy Iie-
PEBaXKHO BiJIIOBiJa€ KpUTEPiAM BUHOIPAJApCTBa iHAYCTPiaJIbHOTO
TUITy 3a IiTbHOCTI HacamkeHb 1 904-3 333 KywyiB/ra Ta 3acToCcyBaH-
HA NOTY>XHUX YHiBepCa/IbHMUX TPAKTOPIB i MalIH.

Bigomo, 1m0 Ha WII/IBHICTh CafiHHA BUHOTIPAJHMUKIB BIIMBAIOTb
YJC/IEHHI YMHHVKMN: IUIOIIA i/IAHKY, HasABHA TE€XHiKa, K/IiMarT, IPYHT,
copT, mipmiena, popma KyIiB, KOHCTPYKIIis MIanepy, HasABHICTb 3po-
LIEHHA TOILO.

CBo€10 4yeprow, HaMu NpPOBeJeHi AOCIi>keHHA nTpoTArom 2021—
2023 pp. 3 BUBYEHHA BIUIMBY [BOX BapiaHTiB ILiIbHOCTI Ca/liHHA
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Ha BPOXKAJMHICTh Ta TEXHIKO-€KOHOMIYHI ITOKa3HMKM €KCIITyaTallil
BUHOTPAIHMKIB TE€XHIYHMX COPTiB HOBOI cenleKuil ‘ApoMaTHMiT Ta
‘3arpeit’ B IpyHTOBO-KIiMaTUYHKX yMoBax Creiry.
OcHOBHI MapamMeTpu JOCTIJHNX iIAHOK TaKi:
1) Emanon: umiinpHicTh HacapkeHb 2 222 KyuliB/Ta; IUIOLIA >KUB-
NeHHA KywiB 3x1,5 M; JOrnAp 3a BUHOTPaJHUKOM TPaKTOPOM
TATOBOTO Kacy 1,4 (moryskHicTh 60 kBT, Mapka MT3-82).

2) Hocnio: wiinbHicTh HacagpkeHb 4 000 Ky1iB/Ta; IUIONA >KMUBJIEH-
HA KymiB 2x1,25 M; OIJIAN 32 BUHOTPAJHUKOM Majorabapur-
HJIM TPAaKTOPOM TATOBOTO Kiacy 0,6 (moTy>xHicTb 14,7 kBT, Map-
ka YTO-200).

BcTaHoBIeHO, 1110 36i/IbILIIEHHS IITBHOCTI HacaKeHb 1o 4 000 Ky-
11iB/Ta IOPiBHAHO 3 €Ta/IOHOM B CEPEIHbOMY 3a POKU JNOCIIiIPKEHD M-
BIILIYE YPOXKAHICTh BUHOTPAJHUKIB Ha 26,8—32,5% 3a/mexxHo Bij| cop-
Ty. Ha HacapkeHHAX TexHiYHOTO cOpTy ‘ApoMarHuMiI’ 3abe3nedyeThcs
IPUPICT YPOXKalo B cepefiHbOMY 2,5 T/Ta, copty 3arpeit’ — 4,0 T/ra.

BunorpagHyky nifiBuieHol iIbHOCTI TOTPeOyI0Th OI/IBIINX 3aTpaT
nparni pobiTHMKiB Ha 63,1%, MamHicTiB Ha 50,2%. TpygomicTKicTb ofu-
HMLi nponykuii 36inbiryerbest Ha 11,3-13,7%. CobiBapTicTb IpomyKIii
10710 eTa/IOHy 30i1bInyeTbes Ha 31,3—41,1% y po3paxyHKY Ha OfjVIH IeK-
Tap HacapKeHb, Ha 0,4—-10,4% — Ha 1 T BUPOILIEHOTO BpOXKalo.

Bopnovac, minbHicTh BuHOrpagHuKis 4 000 Ky1mis/ra, MOpiBHAHO
3 eTaJIOHOM, 3abe3meynia MiIBUILLIEHHsI BapTOCTi MPOAYKIi 3 OfHO-
ro TeKTapa Il HacaJpKeHHAMMU cOopTy ApomarHuil’ Ha 40,8%, copty
‘Barpeir’ Ha 18,2%.

Ko’xHa rpuBHs, 10 BK/IafieHa y BUPOOHMIITBO IPOAYKII JOCITif-
HUX TeXHIYHUX COPTIB BMHOTPaZy 3a LIiIIbHOCTI Haca/KeHb 2 222 Ky-
jiB/ra 3abesneunna 1,69—-2,37 rpu uncroro npnbyTKy. Ha BuHOTpaz-
HUKax i3 mjinbHicTI0O 4 000 KymiiB/ra BapTicTh 0OOPOTHMX KOILITIB
eIo HIDKYA, Ha piBHI 1,68—-2,03 TpH 4ncTOro NprOyTKY.

AHami3 OTpMMaHMX HAyKOBMX pe€3Y/IbTaTiB [la€ MOXK/IMBICTb
3poOUTY BUCHOBOK IIPO Te, IO IIiIBHICTD CafiiHHA — IIapaMeTp
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LIIIa/IEPHO-PANOBUX HACA[KEHb, AKUI ICTOTHO BIUIMBAE Ha TEXHi-
KO-€KOHOMIYHi IIOKa3HMKM KyIbTYpU BUHOIpany. B rpyHTOBO-KIIi-
MaTM4YHUX yMoBax Cremy Ky/IbTMBYBAaHHS TEXHIYHMX COPTIB HOBOI
cenekii ‘ApomaTHuMit’ Ta ‘3arpeil’ y BeIMKUX MiJIIPUEMCTBAX edek-
TUBHiIlle 32 II/TBHOCTI Haca/pKeHb 2 222 KyIiiB/Ta, y Maliux BUpOOHU-
IITBaX BUHOPOOHOI mpopykiii — 4 000 ky1iB/ra.

VIIK 631.861

10.B. Ilopgo6a, B.O. ITinuyxk
Incmumym azpoexonoeii i npupodokopucmysanns HAAH

KOMMNEHCAUIA OPTAHIYHUX PEYHOBUH
I'PYHTY B Cl/ZIbCbKOMY roCrnoAAPCTBI

Y 2023 p. B Ykpaini Bupo6eHo 6m13pko 80 MITH T POC/IMHHOI ITPO-
IYKIII CiIbCBKOTOCITOaPChKUX KY/IBTYP, IIEPEBAXKHO MILEHUII, KYKY-
PyAsu, AYMEHIO, COHAIIHNKY, COI, piltaky. Lle BenyesHa KibKicTb op-
raHiKM i HOXXMBHMUX pe4oBUH. IIpy IbOMY I10/I0BMHA BChOTO BPOXKAIO
Jifie Ha eKCIIOPT, a iHIIIa KOHLIEHTPYETHCA Y MiCIIsIX 30epiraHHs.

YTpuMaHHA TBapMH TAaKOX II€PEBAXHO TEPUTOPiaIbHO 0OMexe-
HO cnopygamy i npumimenaamu. Ockinbky B YKpaiHi 6imbiicTs 3e-
MeJlb NPUJATHI JI/IA BUPOLYBAHHA CiIbCbKOTOCIIOAPCHKUX KYIbTYP
i MajyIo MmacoBMullL, TO JIeAKi HalpAMYU TBAaPMHHMUITBA, 3a AKNUX IHIl He
HAaKOIMYYETbCS B OJHOMY Miclli (HalIpMK/Iafi ITACOBMIITHE M SICHE CKO-
TapCTBO), HENOCTATHBO po3BUHeHO. OTXKe, Taki cnenndivHi BIacTn-
BOCTi Cy4aCHOTO POC/IVHHMUIITBA i TBAPMHHUIITBA iCTOTHO 3MiHIOIOTh
6aaHCc MK BUHECEHHAM OPTaHiKM i IOKMBHMX PEYOBMH i3 IPYHTY
Ta IOBEpHEHHAM iX y IPYHT y BUIVIAZI KOMIIOCTY a60 iHII0i opraHikm.

3 POKY B PiK YHACTiJJOK CiTbCbKOTOCIIOIAPChKOL AiA/IBHOCTI 3 IPYH-
TY BUJIA/IAETbCA Be/IMKA KiIbKICTh €Hepril y BUITIAM] OpraHiYHUX pedo-
BUH i XiMiYHMX €/leMeHTiB, Oi/IbIITy YaCTUHY AKMX IPAKTUIHO HE MOXK-
MMBO KOMIeHCyBaru. JlucbamaHc Kpyroobiry opraHiqyHoi pedyoBMHU
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CIpUYMHAE MiHepai3alilo IPYHTIB Ta MigBUIIYE BUKULU BYITIEKMCIIO-
IO rasy CiTbCbKOTOCIIOfIJapCbKMMIU YTifgAMuy YKpainu 1o 63 MiIH T/pik.

3a oCTaHHi [jBa IeCATWIITTA B YKpaiHi 1 ra 3eMesib CiIbCbKOTOCIIO-
DAapChKOTo IIPpU3HAYEHHA B cepefHboMY BTpadae Bif 0,6 1o 2,0 T rymy-
Cy 3aJI&KHO Bifi CI/IbCbKOTOCIIOIAPCHKOL KY/IBTYPU 1 IPUPOSHUX YMH-
HUKIB (YMOBY 3BOJIO>KEHHSI, XapaKTePUCTUKA IPYHTIB).

Lle BinOyBaeTbcst BHACIIIOK 3MiHM Oa/laHCY PEYOBUH Y IPYHTI, SIKi
bepMepy He MOXXYTb KOMIIEHCYBATy HaBiTh Y MeXaX OKPEMOTro TOCIIO-
mapcrBa. O6MagHaHHA /I PO3KMIAHHA BOJIOTOTO KOMIIOCTY Ma€ 00-
Me)XeHY BaHTXOIIAIOMHICTb — y cepegHboMy 15 T, i itoro morpi6Ho
THiepe3aBaHTaXKyBaTy 6111 KOMIIOCTHOI KYIIVI — TOMY KOXKEH Pa3 pO3KI-
a4 IIOBMHEH IIOBEPTATUCA IO KOMIIOCTHOI KyIIM JIJIA HACTYIIHOTO 3a-
BaHTaXeHH:A. CaMe TOMYy IIJIOIIA [/I PO3KN/JaHHA BOJIOTOTO KOMIIOCTY
Ha IpaKTHLi oOMeXXeHa BiIcCTaHHIO B 2-3 KM BiJj KOMIIOCTHOI KyIIN.

SIkimo posrisgaty 6ibIIy IIONYy HaBKOIO epMU BeIMKOI pora-
TOI Xyy100M — KinbkacoT KM? (OpieHTOBHO 1 TepuTopianbHa rpomaja),
TO Ha Lill TepuTopil okpiM ¢epmu Benmmkoi poraroi xygobu, OyayTh
3HAXOOUTNCA 1 1HII TBAPMHHMIbKI T'OCIIOAAPCTBA, HAIIPUKIIaZ, CBU-
Hodepma abo ntaxodadpuka, abo iHuI arpoBMpPOOHMIITBA 1 HKeperna
OpraHiYHMX peYOBUH, HANPUK/IaJ 6iorasoBa CTaHIlis, MiCbKi O4MCHI
criopyznu. KoxxeH i3 Hux Bupo6isi€ i HarpoMaJpKye OopraHiuHi pe4oBu-
HY, TaKi SIK BOJIOTUII THii BeMKOI poratoi Xygoou, pifikuii THiil CBU-
Hell, ITAlIHNUI IOCIif], ocaj CTiYHUX BOJ.

InctutyT arpoekonorii i npupopokopucrysanna HAAH npairoe
HaJl CTBOPEHHAM palliOHa/IbHUX TEXHOJIOTIN, 110 JaJyTh 3MOTy Ilepe-
poOIATH pi3HY OpraHiYHy CUPOBMHY, MiIBUIYIOYM PiBeHb TEXHOJIO-
TiYHOCTi OTPMMAHOTO OPraHiYHOTO CyOCTpaTy A/ 30i/IbIIeHHS I0-
11i BHECEHHA Y IPYHT.

TexHornmoriuni nmigxoxy nepepoOku mo6ivHOI MPOAYKINI TBapuH-
HOTO 1 POCIMHHOIO IOXO/>KEHHA IIPU3HAYEHO JI/IA IPAMOI yTUIi3a-
nii TBeppoi ¢pakuii mocnigy abo rHOW0 3 MiANPUEMCTB KOMEPIIiii-
HOTO NTaXiBHUIITBA, KPO/iBHUIITBA, 3BipiBHUIITBA. TakoXX eleMeHTH
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11i€1 TeXHOMIOTii MOXKYTb Oy TM 3aCTOCOBaHi APYTUM €TaIlOM IIPY yTU-
misanii moOiYHUX HPOAYKTIB 0iora3oBMX YCTAaHOBOK ab0 CTaHIIi
aepanil 3 OYMIEHHA CTOKIB IJANPUEMCTB 3aKPUTOTO yTPUMAaHHA
TBapMH y CKOTAapCTBi, KO3iBHMUITBI, cBMHApCTBi. [IpogykTom mepe-
poOKM € cyxi TBeppi IpaHyIM OpraHiyHOI PEYOBMHMU, IO MICTATH
YBECh CIIEKTP MaKpO- Ta MiKPO€/IEMEHTIB JI/I KMBJIEHHA POCIUH Ta
JOJaTKOBO MOXYTb MiCTUTM PeYOBMHM MeTaboi3My pOCINH, TBa-
PMH 1 MiIKpOOpraHismis.

YIK 631.582:631.147

C.JI. CaB4eHKO
Haujionanvnuii Hayxosuil uenmp «Incmumym 3emnepobcmea
HauionanvHoi akademii aepapHux Hayk Ykpainu»

E®EKTUBHICTb BUPOLLYBAHHA FPEYKU
3A OPTAHIYHOTIO 3EMJIEPOBCTBA
B /IIBOBEPEXXHOMY NICOCTENY

besneka xap4oBol IIPOAYKIii CbOTOHI € HAVBaXK/IMBIlMM 3aBJIaH-
HAM, sIKe II0B s13aHe 31 BCTYIIOM YKpaiHu /1o cBiTOBOI opraHisariii Topris-
i (COT) ta ocBo€HHAM 3apyObKHUX pUHKIB. BrcOKOpO3BUHYTI KpaiHu
B)Ke Ki/IbKa IecATWIITh iy Th IUIAX0M Oiororisaniii Ta exkoorisarii 3em-
nepobcTBa. B YkpaiHi opraniyHe BUpOOHUIITBO PO3BUBAETHCS 3 1997 .

[peyka HalMeXNUTb O HANBAXIMBINIMX KPYIISHUX KYIBTYp i €
€IMHOIO HE3/IAKOBOIO POC/IMHOIO Y IPYyIi 36pHOBUX KYIBTYp. Y 3€pHi
rpeukn MicTuTbes Big 10 1o 15 % (y cepenabomy 13,1 %) 6inka, 67,8 %
BYIJIEBOJIB, 3,1 % omnil, 2,8 % 30mu, 13,1 % KIiTKOBMHM. Y 3071i TP€YKA
6ararto pocdopHoi kucnotn (48,7 %), okcupy kaniro (23,1 %) Ta okcu-
my MarHito (12,4 %). 3a BmicToMm 3anisa (1,7 %) BoHa mepeBaXkae iHmri
KPYII iHi Ky/IbTYpH, a TAaKOX 6araTa Ha Mifib.

Cepen 6aratbox arpOHOMIYHMX 3aXO[iB, sIKi CIIpUSAIOTH 3abe3Ie-
YEHHIO HAJIeKHOTO PiBHA MPOAYKTMBHOCTI CiIbCHKOTOCIOJAPChKMUX
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KY/IBTYP BYCOKOI IKOCTi, Ba)K/IVIBa POJIb HA/ISKUTh CiBO3MiHi. Y 3B’43-
Ky 3 LM aKTya/JIbHUM € BUBUYeHHs eeKTUBHOCTI biosorisaii ciBo-
3MiH 3a paXyHOK 3aCTOCYBaHHs Pi3HUX CUCTeM yIOOpeHHS OopraHid-
HOTO CIIPAMYBaHHA.

Y cucreMi arpoTeXHiYHUX 3aXOXiB, AKi CIPUAIOTH peaisalii 6io-
JIOTIYHMX MOXXIMBOCTEN IPEYKM, BEIUKY yBAry C/IiJi IPULIIATA PO3-
Mill[eHH]IO il ITiC/Is KpallyX IoIepeSHNKIB, 3a0e3I1e4eHHIO BOIOTOI0 Ta
HIO>KVIBHUMY PEYOBVHAMM 3 METOI0 OTPUMAHHA €KOJIOTiYHO Oe3Ied-
HOTO, KOHKYPEHTOCIIPOMOXXHOTO 3€PHA i PO3MIMPEHOTO BiJTBOPEHHA
PORIOYOCTI IPYHTY.

BupoimyBaHnHsA rpedky y KOpPOTKOPOTALiliHill CiBO3MiHi 3 BUKO-
PUCTaHHAM pi3HMX BUAIB ymoOpeHHs (moOiYHa IPOAYKINis IoIe-
penHMKiB, cupeparyu, 6iomo6prBa Ta iX MOETHAHHS) 32 OPraHiYHOTO
BUpOOHMIITBAa B yMoBax JIiBoGepexxHoro JlicocTeny BUBYEHO HEMO-
CTaTHbO.

Tomy BUBUYEHHA BIUIMBY OpraHiYHMX JOOPUB Ha IIPOJYKTUBHICTD
i ekOHOMiYHY e(deKTUBHICTb BUPOILYBaHHS I'PEYKM B KOPOTKOPOTa-
1iliHii ciBo3MiHi y nifi30Hi HecTiiikoro 3Bono>xeHH: JIiBoOepexxHOro
Jlicocreny akTya/ibHe i CBOE€YaCHe.

HaykoBi gocnimpKeHHs IPOBOAATbCA B KOPOTKOPOTALiiHil CiBO-
3MiHi: COA — IIIEHULA fApa — TpedKa B CTAljilOHApHOMY JOCIIi/Ii, AKUIA
3aKmazsieHo y 2021 p. Ha YOpHO3€eMi TUIIOBOMY MaJIOTYyMYCHOMY [1O-
crigHoro monsa ITandunbcekoi JC HHIL «I3 HAAH». Texuomnoris
BUPOILIYBaHHA T'PEYKM Y JOCTi/Il 3araJIbHOIPUITHATA [I/I 30HU IIPO-
BeleHH NOCIiIKeHb.

3 MeTOI0 mifBMIIeHHS (iTOIEHETNYHOrO BIUIVMBY I'PEYKM Ha ce-
reTajibHy POCIMHHICTD HOPMY BUCIBY €l1iTHOTO HaciHHA copTy «CuH
3/02» cenexuii HHIJ «I13 HAAH» nigBumrysanu Ha 10-15 % nopiBHs-
HO 3 PEKOMEH/IOBAHOIO 11 30HM JlicocTeny HOpMOIo.

HaiiBuimy BpoxkaiiHicTh 3epHa rpeukum (1,60 T/ra) oTpumanmu
y 3-IiIbHIN CiBO3MIiHI IiC/IA oNepeIHKa MIIEHNIIA Apa 38 KOMIUIEK-
CHOTO 3aCTOCYBaHHS OPraHiYHOTO yoOpeHHs (MO6iYHa IPOAYKILis
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nonepegHuKa, cuaepar i 6ionpenapat «bio-Tenb» B 1osi 3,0 n/ra), mo
Ha 0,48 1/ra, a60 42,9 % 6inblue, HiXX Ha KOHTPOIi, AKMIT epenbOavdan
BHECEHHsI JIMIle 06iYHOI MPOAyKIii monepesHmKa.

3a BUPOIIYBaHHA TIpeYyKyM Y 3-NiIbHI CiBO3MiHI B yMoOBax
JliBo6epesxHoro JlicocTery 3a pisHMX BUJiB OpraHiYHOTO yIOOpeHHS Crify
BiIMITNTH, 11J0 HAaVIBULIMII YMOBHO YMCTUI IpubyTOoK 12,04 THC. rpH/Ta
3a peHTabenbHOCTI 317 % 3a6e31eunio KOMIUIEKCHE 3aCTOCYBaHHA Op-
raHivHyx fo6pus (IL. 1L 1. + cupepar + «bio-Tenp»), o Ha 3,81 Tuc. rpa/
ra Oi/iblite IOPiBHAHO 3 BHECEHHSM NOOIYHOI IIPOAYKIIiI IoIepeiHIKa Ta
cujiepatiB, peHTabe/IbHICTD IIpY IIbOMY CTaHOBWIIA 412 %.

OTXe, IOEHAHHSA OPraHiYHUX 6i0K06pUB 3abe3rednsio BpoXKaii-
HiCcTb 3epHa IpevyKy Ha piBHi 1,60 T/ra Ta YMOBHO YMCTOrO IPUOYTKY
B Mexxax 12,04 Tuc. rpH/ra, e MpupicT 10 ypoxKar cTaHOBUB 42,9 %,
mo npubyTKy 31,6 %.

YIK 633.11:632.4

10.M. Cyapenko, O.B. I'ymenwok, B.B. Kupmirenko
Muponiscokuil incmumym nuieHuyi imeri B. M. Pemecna HAAH

YCNAAKYBAHHSA CTIMKOCTI NOoNyAAaLUIAMU
APYIroro noKO/AIHHA NMNWEHWULLI M’AKOI
O3UMOI NPOTU 3BYAHUKA PUCCINIA
RECONDITA ROB. EX DESM. F. SP. TRITICI

36ypHuK Oypoi muctkoBoi ipxi Puccinia recondita Rob. ex Desm. f.
sp. tritici (Puccinia recondita) € OnHi€l0 3 OCHOBHMX IIePEeIIOH /IS TI0-
CTiTHOTO 36i/IbIIEHHsT BUPOOHUIITBA MIIEHNIi. 3JaTHICTh MOUINPIO-
BaTNCA TOBITPAHUM IIIAXOM Ha BE/MKi BifiICTaHi, IBUKE IIPOAYKY-
BaHHA iHPeKIiTHNX ypeniHiocnop i 3faTHICTh pO3BMBATY HOBI IaTo-
TUIV pOONATh 60POTHOY 3 IATOTEHOM MIy>Ke CKJIQJIHUM 3aBIaHHSAM.
CyuacHa TeHJeHIiAd O KyIbTMBYBaHH:A INIEHMIII O3MMOI B MOHO-
KY/IbTYpi Ta I106aIbHe NOTEIUIiHHSA K/IIMaTy CTBOPWIN CIPUATINBI
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YMOBU I IIOSIBY HOBMX BipY/JIEHTHUX pac, Takux Ak Ug99, mo Bu-
K/IVIKa€ BeJIVKe 3aHEIIOKOEHHS JI/Is1 CBITOBOI IIPOJIOBO/IBYOL Oe3IeKu.
CTBOpeHHs Ta BIPOBA/)KE€HHA CTINIKMX COPTIB MUIEHUII BUABUIOCA
Ha0ibII eKOHOMIYHNUM i edeKTHBHMM 3aco60M 60poThbOU 3 Puccinia
recondita. [JoBefieHO, 1[0 COPTO3Pa3Ky MIIEHMI 3 IIIEHNYHO-XKUT-
HiMu tpancnokanismu (IDKT), sokpema 3 1BL.1IRS, micTaTh rexu
(Lr26), sIKi KOHTPOJIOIOTH CTIiKICTb /10 TPMOHNX [TATOTEHIB.

ExcniepuMenTanbHa 4acTVHA IOCTIIPKEHb BUKOHaHa B 2022, 2023 pp.
Ha II0JISIX CeeKIilTHOI ciBO3MiHM mabopatopil cenekiii 03MMoi IeHN-
i MupoHiBcbKoro iHcTUTyTY miueHnti imeni B. M. Pemecna HAAH.
Mertoro focrimpkenp 6y10 BUBYeHHs Ta OOIp CTIIKMX TeHOTHIIIB IIIe-
HUILI M’sIKOI 03uMol poTu 6ypoi ipxi. Buxigaum marepianom s go-
CIIIPKEHDb CIIYTyBaay COPTU-HOCII MIIEHNYHO-)XUTHIX TPaHCIOKAlliil
1AL.1IRS i 1BL.IRS i 30 ribpuaanx xomOiHaIill cXpelyBaHHs IIlie-
HULI M'sIKOi 03uMoi 3a y4acTio copTiB i3 IDKT, sxi gudepenuiroBanu
Ha yotupy rpymm: 1AL.IRS / 1AL.1RS, 1BL.1RS / 1BL.1RS, 1AL.1RS /
1BL.1RS, 1BL.1RS / 1AL.1RS.

Il BU3HaY€HHA KiZIbKOCTI Ta XapaKTepy B3aEMO/Iii T€HOTUIIIB, 1110
KOHTPOJIIOIOTH Pe3UCTEHTHICTD 1o OYypoi ipxi, 3acTocoByBanu ribpu-
TOJIOTiYHMIT aHami3. 3a pe3y/nbTaTaMy 3[iJICHEHUX pO3PaxyHKiB 3’s-
CyBa/lM CKJIQJ{HUI MOJIIT€HHMIT KOHTPO/Ib JOC/i/I)KYBaHOI 0O3HaK!. 3a
pesucTeHTHicTIO pociuH nonynsAwii F, mo 6ypoi ipxi pakTudna Bipo-
TifHiCTD TIOKa3HMKa X * 3a PO3IOAITY Ha JBa (PeHOTUIIOB] K/Iacu 3Ha-
xopunach Ha piBHi 0,04-1,19.

B ycmapkyBaHHI pesucteHTHOCTI o Puccinia recondita 36,4 % po-
cmmkyBaHux kombOinanin (‘Jlerenma MuponiBcpka’ / ‘CBiTaHOK
Muponiscoknit, ‘Kammaosa’ / ‘Excripomr, ‘Kammaosa’ / “3omorokornoca;
‘CiTaHOK MupoHiBcpkmit' / ‘3omorokonoca;, ‘CBiTaHOK MupOHiBChKIiT
/ ‘Excripomrt, ‘Jlerenpa MupoHiBcbka' / ‘3omoTokonoca;, ‘Jlerenpa
Muponiscbka’ / ‘Excnipomt;, ‘Jlerenpa MuponiBcbka’ / ‘Komym6is')
BifnoBizano 61:3. Takuil po3NOfiI jae MOXK/IMBICTb 3pOOUTY HPUITY-
I[eHHs NP0 MIPUCYTHICTD Y LMX TiOpKaax ABOX JOMIHAaHTHMX i OHOTO
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peLecMBHOrO reHa. JIpyre micue pospimm MOMy/AL|L 3 ABOMa AYILIi-
KaTHVYMU TeHaMJ, OFHMM JOMIiHAHTHUM i OfHMM pelLleCMBHMM T€HOM Ta
ABOMA [JOMIHAHTHYMY KOMIUIEMEHTAPHVMM 1 OfTHUM JOMIHAHTHMM He-
3aeXHUM reHoM. CliBBiHOIIEHH MDK eHOTHITaMu 13:3 BCTaHOBWIN
B ri6punis F, Jlerenia Mupowniscbka’ / ‘Kamnosa;, ‘Excripomt’ / Jlerenzia
Muponicpka, ‘Excipomr’ / ‘Kammnoa, ‘Kammuosa® / ‘Komymbis,
‘CpitaHoK MupoHniBcokmit’ / ‘Komymbia. A mix dpeHoTnmamm 48:16 —
y ‘Komymbis®' / ‘Excripomt, Komymbis' / ‘CitaHOK MupoHiBCHKMIL,
‘Komym6is’ / ‘Jlerenga MuponiBcpka, ‘Komymb6is® / ‘Kammuosa,
‘Bonorokornoca’ / ‘Jlerenga MyposniBcpka. Y 18,2 % ribpupiiB pesucTeHT-
HICTb KOHTPOJIIOBA/IACA KOMIUIEMEHTAPHOIO B3aEMOJIEIO I'€HIB.

CuiBBigHomeHHs 9:7 3adikcyBanmm B TaKuX riOpuaHMX KoMOiHali-
Ax: ‘Cpitanok MuponiBcpkuit’ / ‘Jlerenja Muponiscpka, ‘Kammnosa’ /
‘CitraHok MupoHiBcbkmit, ‘3omorokonoca’ / ‘Kammuosa, ‘3omoro-
Kormoca’ / ‘CBiTaHOK MMPOHIBCHKIL.

3a pe3yIbpTaTaMy OTPUMAHMX TOCTIPKEHb MOXKHA 3pOOUTI BUCHO-
BOK, IIJ0 PE3VICTEHTHICTb 10 30yHUKa Oypol ip>ki B 611bIIOCTI KOM-
6iHaIlill KOHTPOJIOITH [iBA JOMIHAHTHUX i OJJH pelleCUBHUI I'eHH,
a 3HAYMTb 6ATHKiBCbKi KOMIIOHEHTH, 3a JJOIIOMOTOIO SIKMX CTBOpeEHi
ribpupu 3a y4acti copris, mo € Hocismu IDKT Bonopitots y cBoEMY
TeHOTUII TeHaMu CTiViKicTio mpoTtu Puccinia recondita.

YK 631/635

O.P. Tkauenko, O.B. /Ioroma
Hauionanvruii ynisepcumem «Yepriziecoka nonimexuika»

BOBYOK COHALWHWKOBUWN: ATPOEKO/IOTNIYHA
XAPAKTEPUCTUKA TA METOAUN BOPOTbBX 3 HUM

BoBuok cousimaukoBuit (Orobanche cumana) — 1ie HebOe3neYHMI
Oyp’siH-IapasuT, 10 ypaXkae IOCIBY COHALIHMKA. BiH mepemrkop-
’Ka€ HOPMaJIbHOMY PO3BUTKY Ky/JIbTYPU 1 3JaTHUI 3HULUTY 3HAYHY
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JacTUHY ab0 IIOBHICTIO BCe 1oj1e. 3 ypaxXyBaHHAM TOTO, L0 L0 KY/Ib-
Typy mepmami 6arato ¢epmepis 30inmblye MOCiBHI 1o, mpobiema
0SB IIbOTO OYp AHY € aKTya/IbHOIO HaBiTbh TaM, fie TiIIbKM-HO IT0Ya-
NV BUPOIyBaTy OMiitHy Kynbrypy. lJo6 3amobirtu nbomy, HayKoBIi
BUBOJSATh HOBi COPTM Ta riOpMAM COHAIIHMKA, 3JaTHI HPOTUCTOSITH
Oyp’siHY, CTBOPIOIOTHCS TepOilyy TOLO.

BoBUOK COHANIHUKOBMIT — Oyp siH-TIApas3nT, SIKMIl Ma€ JJOBXKUHY
crebna Bin 10 go 50 cM, Ma€ TOTOBIeHHS 6111 ocHOBU cTebma. KBiTku
bOopMYIOTbCA Y Ia3yXax JIyCOYOK, POpMYIoUN CyLBITTA IVUIIHAPUY-
HOi ¢popmu. OCKINBKY 1151 POC/IMHA Befie TapasUTUYHUI CIIOCiO XUT-
T#, TO 3aMICTh 3BUYAHMX KOPEHIB Ma€ CIIellia/IbHi IPUCOCKY, AKUMU
NpUKpIiIIoeTbea Jo xasddAina. llogo miopy, To TyT BiH IpefcTaBiie-
HUJ KOPOOOYKOI0, KM MicTUTh 10 2000 mpibHOrO mmsonomi6Horo
HACiHHA, SIKe MIBMIKO ITOIIVPIOEThCA BiTpoM. [ImbnHa mpopocTaHHA
CTaHOBUTD JI0 25 CM, B I'PyHTI 3faTHMIT 30epiratucs o 10 pokis. [l
JIoro IIpopoCTaHHs NOTpibHa TeMmeparypa 16—25 °C. € cBoepigHuM
IHIMKaTOPpOM KUCIOTHOCTI IPYHTY, aZl>Ke POCTE 3a KMCIOTHOCTI HVDK-
ve 6,5. Huni Bifomo nipo 9 pac uporo Oyp’sHy.

BOBUYOK COHSAIIHUKOBMIT — JyXXe HebOe3meuHmit 6yp’siH, misa 60-
poThbM siKOTO Tpeba KoMIIeKcHUI minxif. Haiikpaie He cistu nome
COHAIIHMKOM NpoTAroM 6—10 pokiB. OgHaK 3 €KOHOMIYHOI TOYKM
30py 1ie He BUTJHO, TOMy ()epMepy BUKOPUCTOBYIOTH iHIIi METOMN.
Hapasi Bigomo mpo ¢isuuni, ximiuHi ta 6iomorivni metonu. lllopo ¢i-
3UYHUX METOJIiB, TO BUKOPUCTOBYETHCA IPOIIONIOBAHHA ab0 Inbo-
Ke pUXJIEHH:, CONIApU3alisa Ta BuMepsaHHA. OfHaK IIi MeTOAM Majo
edexTuBHi i ix Mano BUKopuctoBywTh. lllogo XiMiyHMX MeTOxIB, TO
BUKOPUCTOBYIOTbCS repOinuan, ¢ymiraiis, ZofaroTh CTUMY/ISATOPU
POCTY Ui IPOPOCTAHHS HACiHHSA, OfHAK pspj (yMiratopiB € myxe
TOKCUMYHUMI i 1X 3a00pOHEHO BUKOPUCTOBYBATH, @ BUKOPUCTAHHSA 3
MeTOly poOUTh BUPOILIYBAaHHSA COHANIHNMKA HepeHTabelIbHNM. SIKIo
K TOBOPUTY IpO 6io/moriyHi MeToau, To BUCIBAIOTh TiOpUAN COHSII-
HIKA, SIKi CTiVIKi 0 6yp’siHY; BUCIBAIOTb KYKYPYA3Y, IPoco abo copro,
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60 iX KOpeHeBi BUJIi/IeHHS BMUJIAIOTh PEYOBMHH, 5Ki IPOBOKYIOTH
IIPOPOCTAaHHSA BOBYKA, ajle HA IMX KYIbTypax He IapasuTye i TMHe;
TaKOXX BYKOPMCTOBYIOTb KOMax-ditodar i rpuOKoBi 3aXBOpIOBaHHS,
ajie yepe3 HAJTO BYCOKUII PM3UK BiH He HA[TO NMOIIMpeHMI. Takox
He Tpeba 3abyBaTy npo MpodiakKTUIHI MOMEHTM: KYITyBaTK JIVIe
cepTudikoBaHUil MOCIBHMIT Marepian y oQiliiiHNX HpefCcTaBHUKIB;
peTeIbHO MUTH TEXHIKY, 0COOIMBO Mic/is 06pOOKM 3apaXkeHOTO TOJIS;
IPOBOAUTI 0OpOOITOK IPYHTY 6€3 IepeBepTaHHs IUIACTY; JOTPUMY-
BAaTICSI CTPOKIB CiBOV COHSIIIHMKA.

SIk 6a41MO, BOBYOK COHSLIHMKOBUII — Il Ay>Ke CEePIO3HMIT i Hebe3-
neyHut Oyp siH, sIKUI 3[jaTeH 3HUIUTY NOBHICTIO ITOCIBM COHSIIIHY-
ka. OHaK 3a IPaBWIBHOTO i KOMIUIEKCHOTO IIiIXO/[y MO>KHA 3HUIUTH
a00 MiHiMi3yBaTV PM3MK MOSIBYU LIOTO Oyp sIHY.

YK 633.63:631.81.095.337

B.M. I'ypcbka
Incmumym 6ioeHepzemuuHUXx Kynvmyp
i yyxposux 6ypsaxie HAAH

KPEMHIN TA BOP B OTPUMAHHI CTAZINX
BPO)XXAIB BYPAKIB LLYKPOBUX

Bcryn. IlosakopeHeBi mipkMBIeHHs OYpsKiB I[yKpOBUX MiKpoO-
elleMeHTaMI € eeKTVBHUM 3aX0[0M HiBUIEHHA IX IPOTYKTUBHOC-
i [1]. JocmipykeHHs poBeeHi B €BPOIENICbKMUX KpaiHaxX CBigyarh,
110 3aCTOCYBaHHA KPEMHIIO B IIOCIBaX CiIbCBKOIOCIOJAPChKIUX KY/Ib-
TYp aKTUBYE CHHTE3 BYITIEBOJIB, IiIBUIYE PE3UCTEHTHICTh POCINH
JI0 ITOCYXM Ta iX 6i0/OTiYHy MIPOAYKTUBHICTD [2—4].

MeTor0 HamIMX JOCTiKeHb OyIO0 BCTAaHOBUTM eQEeKTUBHICTDH
KpeMHi€BUX MiKpOfoOpVB Yy MigBUILEHHI IPOAYKTUBHOCTI OypsKiB
IYKPOBUX 32 iX II03aKOPEHEBOI'0 3aCTOCYBAHHA.
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HocnipkeHHsA TPOBEleHI Yy TMMYAcCOBOMY [OCIili B yMOBax
Ynaposo-JItonmmHEbKOI JOCTiTHO-CeTeKITiMHII CTaHIlil TOKa3au, 110
B cepegHboMy 3a 2021-2023 pp. BHECEHHA KPEMHIIO Y II03aKOpPEHEeBe
nimpKuBieHHs y ¢asi 6—8 ta 10—12 mucTKiB MiBUIINIIO BPOXXATHICTD
OypsikiB [yKpoBUX 10 HOHY MiHepanbHMX J06puUB Ha 3,2—-5,5 T/ra 3a
abCOMIOTHOTO TOKa3HMKa 65,1-67,4 t/ra. IlifBuiieHHs BpoXKatHOCTI
KOpPEHEeIIONiB 6y/I0 CTaTUCTMYHO HOCTOBIPHMM 3a CyMapHOI 03U
KpemHito 1,0 Ta 1,4 n/ra, Toni AK gosa 0,6 1/ra BHeCeHa y mo3akope-
HeBe IT/PKMBJICHHs BIUIMBaJIa HAa BPOXKAHICTh HEiCTOTHO (PUCYHOK).

EdexTuBHICTb I03aKOpEHEeBMX Hi/PKMBIIEHb 3HAYHO 3pOCTaIa 3a I10-
€JTHAHOTO BHECEHHsI MiKpoOe/ieMeHTiB KpeMHilo i 6opy. 3a cymapHoi 1o3u
kpemHito 0,6—1,4 1/ra Ta 60py B 103i 1,0 Kr/ra BpoXKailHiCTh KOpeHeII0-
ZIiB y cepenHboMy 3a 2021-2023 pp. 3pocnia o GOHY MiHepaIbHUX JIO-
opuB N, P_K_ Ha 4,5-6,4 T/ra i 6y/1a CTaTUCTIYHO JOCTOBIPHOIO.
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B 36ip uykpy, /ra ™ Bpoxaiinicts, T/ra

IIpodyxmuenicmo 6ypaKie uykposux 3a 3acmocyB8aHHs KpemMHieeux ma
6oprux mixkpooobpus, Y/IJICC, m/za

ITpumirka: meple mosakopeHeBe II/PKUBICHHA KPeMHiEM Ta 60pOM IpPOBORMU-
mm y ¢asi 6-8 nuctkis, gpyre — y ¢asi 10-12 n1ucTKiB; 032 BHECEHHS KPEMHIIO —
0,3-0,7 n/ra, 60py - 1 Kr/ra.
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HariBuioi BpoxkaitHOCTi OYpsIKiB I[yKPOBUX JJOCATAIN 32 II03aKO-
PEeHeBOro BHeCeHHs KpeMHio B mosi 0,7 n1/ra Ta 60py B fo3i 1 kr/ra
y ¢asi 6—8 nmucTkiB Ta moBTOpHO y ¢asi 10—12 mucTKiB: BpoXKaHicTh
KOpeHeIIofiiB 68,3 1/ra 3 mepeBaroo ¢GOHy MiHepaJTbHUX HOOPUB
Ha 6,4 T/Ta, 0 KOHTpOMO 6e3 06puB — Ha 23,8 T/ra.

[TpoBeneHHs T03aKOPEHEBUX Hi/KUB/IEHb KPeMHIEM Ta 60pOM He-
3HAYHO BIUIVBAJIO HA HAKOIMYEHHA LIYKPiB Y KOpeHeIoaax OypskiB
IyKpoBuX. Tak, Ha KOHTpPO/i 6e3 TOOPUB ITYKPUCTICTh KOPEHEIUIONIB
cranoBuia 18,4%, 3a Buecenns Ny P K~ 18,3%, 3a mosakopeHeBo-
IO IIDKUB/IEHHA KpeMHieM — 18,4-18,5%, moegHaHO KpeMHieM i 60-
pom — 18,5-18,6%.

HariBuioro BMIicTy IyKpiB y KOpPEHEIUIOfAX FOCATANN 3a I103a-
KOpPEHEeBOro BHECEHHsI KpeMHilo B 703i 0,5 Ta 0,7 n1/ra Ta 60py B f03i
1 xr/ra 'y ¢asi 6—8 mucTkiB Ta moBTopHO y ¢asi 10—12 nmucTkis: 1my-
KPUCTIiCTh KOpeHeIoiB 18,6% 3 mepeBaroo 10 GoHy MiHepaIbHNX
no6pus Ha 0,3%.

[IBopasoBe mif>KMBIeHH: OYPSIKiB LIYKPOBUX KPEMHIEM CYyMapHOI0
mosoro 0,6 n/ra migBuiyIo 36ip IYKpy NOpiBHAHO 3 POHOM MiHe-
panbuux fobpus N, P, K, - na 0,6 T/ra, osoro 1,0 n/ra — na 0,8 1/ra,
nosomw 1,4 n/ra — Ha 1,1 T/Ta; 3a JOZATKOBOTO JBOPA30BOr0 BHECEHHS
6opy B fo3i 1,0 kr/ra — BignosigHo Ha 0,9, 1,1 Ta 1,3 1/ra.

HariedexTnBHIIIMM BU3HaYeHO BHECEHHS KPEMHIIO IT03aKOPEHEBO
B 1o3i 0,7 1/ra Ta 60py B 031 1 kr/ra y ¢pasi 6—8 mucTKiB Ta HIOBTOPHO
y dasi 10-12 muctkis mo ¢pony Ny P K, : 36ip nykpy - 12,7 1/ra 3 ne-
peBaroto 1o GoHy MiHepaIbHMX JoOpuB Ha 1,3 T/ra, ;0 KOHTpOIo 6€e3
mo6puB — Ha 4,5 T/ra.

OTxe, HaVBUIOI IPOAYKTUBHOCTI OYPsIKM I[yKPOBi JocsATamyu 3a
IIPOBEJIeHHs [IBOPA30BOro I03aKOPEHEBOTO IiPKMBICHHA KPeMHieM
B 1031 0,7 11/ra Ta 60opoM B fo3i 1 kr/ra 'y ¢asi 6-8 ta 10—12 nuctkis
no ¢pony Ny P K, : BpoxaiiHicTh KopeHennozis — 68,3 T/ra, 36ip 1my-
Kpy — 12,7 1/ra 3 nepeBuiieHHAM $OHY MiHepanbHUX HOOpUB Ha 6,4
i 1,3 T/ra, BigmoBigHO.
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YIK 631.582

A.C. Ium6an, I.1. InTBMHEHKO
Hauvionanvruti Haykosuti uenmp «Incmumym 3emnepobcmaea
Hauionanvroi akademii azpaprux Hayx Yxpainu»

®OPMYBAHHA TA PO3BUTOK BIOJZTIOINYHO
ANBEPCUN®IKOBAHUX CIBO3MIH
Y KOHTEKCTI ®NYKTYALUIUN KAIMATY

36i/blIeHHA BUPOOHMIITBA POCIVHHUIIBKOL IIPOAYKLT Oy/I0 i 3amm-
IIAETHCA OCHOBHOIO ITPO6/IEMOI0 Ha Oy/ib-AKOMY eTalli pO3BUTKY Cillb-
CBKOT'O TOCIIOAAPCTBA 1 Ha il BUpillIeHHs CIIPsAMOBaHa HAyKOBO OOIPYH-
TOBaHa CHCTeMa 3eM/IepOOCTBa, OCHOBHOIO JTAHKOIO SIKOI € CiBO3MiHa.

Ha nouarky XXI cT. arpapuuii cektop YKpainu y cknafHux ¢inas-
COBO-€KOHOMIYHMX YMOBaX IIPOJEMOHCTPYBaB IO3UTUBHY AMHAMIKy
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00csriB  BUPOOHMIITBA CiTBCBKOTOCIIOAPCHKOI IPOAYKIii, 3abe3-
HeYyBIIM Ba/TIOTHI HaIXOI>KEHHs 10 OIOIKeTy. YKpaiHa cTae jemaii
BpasnmBinIoo o ¢aykryanii kiaimary. HectabinpHicTb ypoxkatHOCTI
Ci/IbCBKOTOCIIOJJAPCHKMX KYbTYP 3YMOBJIIOETHCA YK€ IOCYIU/IMBHI-
MU 3 eKCTPEMA/IPHO BYCOKMMU TEMIIEpAaTypaMy IIepiofjlaMit Ta Majio-
e(eKTVBHIMM OIIafIaMI.

3 orisAAy Ha Ije, HpUPOAHMIT HedilUT BONIOTM € HalBaXX/TMBIINM
YYHUKOM JyIsI OTPUMaHHs CTa0iIbHMX YpOXKaiB NMPOBiIHMX Cib-
CbKOTOCIIOAPCHKUX KYIBTYP, Y TOMY YMC/Ii COHAIIHMKA, KYKYPY/31,
IIYKpOBKX OypsikiB Ta iH. ToMy nmoTpi6bHO 6a3yBaTuCh Ha OOTPYHTY-
BaHHI CTPYKTYPU ITOCIBHUX IIJION] 1 CIBO3MIH y CYXMX 1 ITOCYIIJIMBUX
yMOBaXx.

OCHOBHUM IPUHINMIIOM TOOY/IOBY Ta BIIPOBA/PKEHH: HAYKOBO 00-
I'PYHTOBAHMX CiBO3MiH y TOCIIOJapCTBaX Ma€ OyTy po3MillleHHs I10-
CiBiB MIIEHNUIi 03MMOI, COHSIIHNKA, KYKYPYA3U, OYpsAKiB IIyKPOBUX
1 {HIIMX MPOBIJHMX KY/IBTYP IiC/Is HAayKOBO OOIPYHTOBAHMX IIOIIe-
PEOHMKIB 3 JOTPUMMAaHHAM ONTMMAAbHUX IIEpIOAiB IX IOBEpHEHHS
Ha IIOII€PeHE MiClle BUPOILyBaHHA.

CinbcpKorocnonapchbki KyJabTypH i 3axofy iX BUpPOLIYBaHHA Heo-
JTHAaKOBO BIUIMBAIOTh Ha i3wyHi, XiMiuHi i1 6ionoriyHi B1acTMBOCTI
IPYHTY He TiIIbKM B IIE€piof iX BUPOIIYBaHHA, a 11 Y HACTYIIHI POKMN.
Came ToMy 3a po3MillleHHS KYAbTYP Y CiBO3MiHi c/lif JoTpuMyBaTucA
IIEBHOTO NOPAZAKY X 4epryBaHH:A, TOOTO HEOOXiTHO KOXKHY KY/IbTYpy
3abe3nednTy JOOPUM IOIEepPETHIIKOM.

Tinbku 3a HasgBHOCTI palioHaNbHMX [uBepCcU(DIiKOBAHUX CiBO-
3MiH (OPMYIOTBCSI YMOBM JJISl I/TAHOBOTO 3aCTOCYBAHHS T€XHOJIOTIN
Ha KO>KHOMY IOJIi, INTAHOBOTO BefIeHHA BCbOTO TOCIO/IAPCTBA, edek-
TUBHOTO BUKOPMCTAaHHS CI/IbCbKOTOCIOJAPCbKUX YIifib 1, 30KpeMa,
OPHMX 3€MEJIb.

HuBepcudikalis — ofuH i3 MULAXiB MigBUIeHHS e(PeKTUBHOCTI Mi-
ANBHOCTI CITbCPKOTOCIIOAAPCHKYX MiANIPUEMCTB. MeTa 3aCTOCyBaHHA
nuBepcudikanii monArae y mifBuineHHi epeKTUBHOCTI Mis/IBHOCTI
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Hi/IIpMEMCTBA He /IMIIIe Ha CbOTOIHI Ta B HAMO/MMKIOMY MaiOy THbO-
MYy, ajie I Ha TPUBAJy IepCIEKTUBY.

Ha >xajb, OCTaHHIM Y4acoM y 3B 513Ky 3 pO3BUTKOM PMHKOBYX BiJi-
HOCHH Ha Celli, B KONEeKTUBHUX CI/IbCbKOIOCIIOAAPChKUX MiIIPUEM-
CTBaX, CEJIAHCBKUX, PepMepChbKUX TOCIIOAAPCTBAX CTalO TUIIOBUM
ABUIIE HEXTYBAaHHA CIBO3MiHaMM 1 BUPOILIYBaHHA CiIbCbKOTOCIIO-
HapChKUX KY/IBTYP i3 TPyOMM MOPYIIEHHSAM 3aKOHIB IXHBOTO 4epry-
BaHHs 200 HaBiTh y 6€33MiHHMX MTociBax. l]e mepeBakHO MOB’sI3aHO
3 KOH IOHKTYPOIO PUHKY, 5IKa BIMarae BiJi BUPOOHMIITBA Iepeycim
«IIpUOYTKOBUX» CiIbCBKOTOCIIONAPCHKUX KYIBTYpP 3a Oy[b-sIKUX
YMOB.

Y 3B’A3Ky 3 L[JUM BMHUK/IA ITOTpeba y po3poOlii Ta yIOCKOHA/ICH-
Hi onTuManpHUX GopM opraHisalii TepuTopii Ta iHHOBail pisHOpO-
TaliHNX AuBepcudikoBaHMX CiBO3MIH i3 pallioHalIpHUM HabOpoM,
CIIIBBiTHOLIEHHAM 1 PO3MIIIEHHAM CITbCbKOTOCIIOLAPChKUX KY/IBTYP
Ta ONTUMAJIbHUM IIOE[HAHHAM piBHIB iHTeHcmdikanii, ocob6muBo
B KOHTEKCTI 3MiH KJIiMarTy.

OTxe, icHYe Be/uKa Ki/IbKiCTh YMHHYKIB 11[0fI0 3a0e3IeYeHHs 31iVic-
HEeHHs HOBOTO IIiIXOAy /10 IUVIaHyBaHHA i po3poOKy eeKTMBHUX erle-
MEHTIB CHCTeMY 3eM/IepOOCTBa, a CIBO3MiHa — Of{VH 13 HAVIBO>K/IMBIIINX.

VK 634.13

A.P. Tkauenko, O.B. JIoromra
Hauionanvruii ynisepcumem «Yepriziécoka nonimexmika»

COPT ‘AIOLLEC’ - CBITOBA LLAPMLA
B CENIEKLLIT rPYLL

Ipyma 3BuyaitHa (Pyrus communis) — IpefcTaBHUK poxy Ipymra.
Hocarae Bucotn y 15-20 m. JIMCTKM MaiKe OKPyIUIi, 3 TOpOAYac-
TUM KpaeM, Ipu CyuiHHi yopHitore. Ksitki 6imi. [Tnogu - sa6myxo-
nofibHi miamerpom 3-4 cM. IloBClogHO IOIMIMpeHa Y AMKOMY CTaHi

62



B HIMPOKONMNUCTAHUX yicax €pomnnu, ropax Kaskasy, Cepennboi Asii.
Big rpyuri 3Bu4aitHOI HOXOAATH Ky/IbTHMBOBaHi copTy (ix monaz 1000).
HariaBHimi coptu noxopsTs 6e3nocepenubo Bif Pyrus communis L.,
iHIIi ofjeprKaHi 3aBAAKYM CXpeLlyBaHHIO 3 iHIMMY Bugamu [pymi, 30-
KpeMa cepelHbOa3iICbKIMIA.

JMBOBYOKHMIT CTapOBMHHMI cOpT cTBOpenuit y kinni XVIII cT. (3a
IesiKMMM OLjiHKamu B 1796 p.) B AHrii, rpadctBo bepkimp.

Cenek1ioHyBaB cOpT Bifomuii momosor Binep, Ha OCHOBI BUALY
Pyrus communis. Hapani nommpeHHAM COpTy 3aliHABCA Pivapp
Binbsmc, sxuil IpUCBOIB 1OMY CBOE iM’sl Ta 3pOOUB COPT BiJOMUM.
Xoya Binbsamc npepcraBus Lieil 9yRoBuit copt JIOHIOHCBKIN oprai-
3anil 3 BUpoONIyBaHHA (PPYKTOBUX Ta CafjOBUX KYIBTYpP, IPOTe IPH-
CBOITU IIpaBa Ha IIOXOIPKEHHA BiH He 3MIiI, OCKI/IbKM He CIIPOMIrcs
IPefCTaBUTH TOYHVX IIPEAKiB copTy. Y 3B’A3Ky 3 IIVIM, COPT BBaXka-
€TbCS CisIHIIEM HeBiJOMOIo ITOXO>KeHHS.

Ieit copT mWBUAKO OTpMMAaB NOMIMPEHHA IO BCil €Bpomi, agpxe
y IOpY IUIOJOHOCIHHA BCTYIIA€ [y>K€ PaHO: AepeBa, NpUIIENIeHi
HaIpylli — Ha 5-6 piK, IpuILeIIeHi Ha aliBi, — Ha 3-4 pik. BpoxkaliHicTb
Iy>Ke KOIMBAETHCA 3a7IEXKHO BiJj yMOB 3pOoCTaHH:A: B MonoBi cepensa
BPOXKallHICTb 3 fepeBa cTaHOBUTH 230-250 kr. Y Kpumy 18-20 mit-
HiX fiepeB faroTh 1o 150 kr i 6inbuie; y YepHiBenbKiit 06/1. Bpoxkaii-
HiCTb 28-piYHUX JiepeB Yy cepefHbOMY cArana 93, B LlenTpanbHOMY
Creny Ykpainu 3 gepes 19-piuHOro BiKy OTpMMaHO 110 69 KT IUIOfiB.
3UMOCTINKICTD i MOCYXOCTINKICTh COPTY HEBUCOKA, 0COOMNBO Y MO-
JI0IOMY Billi; O I'PYHTOBMX YMOB MajIOBUMOIJIMBUII, ajie Kpalle
IUIOJJOHOCUTD Ha POAI0YKX, JjoOpe 3abe3leyeHNX BOJOI IPYHTAX.
CopT 4yTIMBUIL 1O MOBIiTPSHOI ITOCYXM, TOMY IIOCAJIKy fAepeB Heob-
XifHO pobuUTM Ha IiNsgHKaX, 3axuileHuX Bif BiTpiB. [lapuiero Bpa-
JKA€TbCA B CEPEIHbOMY CTYIIEHi, CM/IPHO BPAXKa€ThCA IOIETI0X0I0
i MepgsiHMIIEIO0, TOMY TOTPebye PyrHinmaHux 06pobok. [lnonn 3ap’s-
3yIOTbCs Iapamy abo TpiiikamMy, Ha JepeBi TPUMAIOThCS MillHO,
nobpe MPUKPIMIAIOTHCS 4O IUIOJOHDKKYU. 3HIMHA 3pinicTh HacTae
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3 Ipyroi feKaan cepnHA. 3HATI 3aBYaCHO IIOAU (10 MOABU XKOBTU3-
HU Ha 1IKip1ji) 36epirarotbes 1o 15 gHIB i B 1eit 4ac gobpe mepeHo-
CATb TPAHCIIOPTYBAHHA.

Ipyma mMae momipHy KamopiiiHicTh: 61m3bko 57 kkam Ha 100 T
w1 6impiocTi coptiB. Y mrogax rpymri ‘Jlomec JiTHIN : BMICT cyXux
pevoBuH: 13,8 %, BMicT 1ykpiB — 8,3%, BMICT TUTPYIOUMX KUCJIOT:
0,42 %, Bmict BiTaminy C: 5,4 mr Ha 100 r cupoi Macy, Bmict P - ak-
TUBHUX pevoBMH: 42,6 Mr Ha 100 r cupol Macu.

Orxe, rpyma copty ‘[iomec miTHi, He3Ba)Kal04M Ha Jy>Ke IO-
Ba)XHUM BIK, Yepe3 rapHi BUCOKI Bpo>Kal, COKOBUTI I/IOAM Ta Be/Iu-
Ki IUTOfiM 3apeKOMeH/yBaB cebe K eTaJOH Y CBiTi celekiil rpyuii.
Came 4epes 11i oco6muBocTi BiH Bxe y XIX cT. OyB MOBCIOHO I10-
HIVpeHNI y KpaiHax €BpoI, a MOTIM — 110 BCbOMY CBITY, OCKi/IbKI
el COPT He € 3aHaJTO MPOOIEeMHNUM 1A BUPOLIYBAHHA Y IIpUCa-
mnbHUX finsgHkax. OgHaK 1A 10ro eeKTVBHOIO BIIPOBAJKEHHS
HeoOXifHi popoui Ta HacU4YeHi BOIOTow I'PyHTH. TakoX BapTo 3a-
3HAYNUTH, 1O LeV COPT MA€E CXUIBHICTD [0 3aXBOPIOBAHHA IapIIelo,
IIOTIE/TIOXO0I0 Ta MeJHUIIeI0, TOMY IoTpebye ofHy-ABi QyrHinuaHi
00po6Ku. 3araoM, 3Ba>kal04yl Ha IOUIVIPEHHSIM TPEH/Y 3J0pPOBOTO
xap4yyBaHHs ‘[llolec NiTHI € MepCHeKTUBHUM COPTOM J/IS OTPU-
MaHHS BeJIVKMX Ta AKICHNUX IUIOAiB 6€3 BUKOPUCTAHHA CTUMYJIATO-

piB pocTy.
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YIK 633.11 : 631.527

I.b. Bonnoraina', O.B. I'ymeniox?, A.JI. Pucin’
L2Muponiecvkuii iHcmumym nuieHuy

imeni B. M. Pemecna HAAH

*TOB «Hayxo6o0-6upobruua azpogipma «Cmenosa»

TN YCNAAKYBAHHA OCHOBHUX
EJIEMEHTIB CTPYKTYPU NMPOAYKTUBHOCTI
B NMBPUAHUX KOMBIHALLIAX MWEHWULLI
M’'AKOT O3MMOI B YMOBAX LLEHTPA/IbHOI
YACTUHW NICOCTENY YKPATHU

CxpellyBaHHA peTeNbHO MifibpaHux OaTbKiBCBKMX KOMIIOHEH-
TiB € TOJIOBHMM METOJIOM CTBOPEHH:A BUXIJJHOTO MaTepiany B CelleK-
nil pocnmH. 3amydeHi O cXpeljyBaHHS 6aTbKiBCbKi KOMIIOHEHTU
IIOBMHHI 3a0e3neyyBaTyl MaKCHMaJTbHO MOXJIMBMII BUXIiJ, peKOM-
OiHaIil HM3BKOPOC/IOCTi, MPOXYKTUMBHOCTI, BUCOKOI AKOCTi 3epHa
ta iH. EkcnepuMeHTanpHa yacTMHa po6OTH BuKOHaHa B 2019-2022
Pp. V cenekuiitHii ciBo3MiHi mabopaTopii cenexuii 03uMol mureHnI
MupoHiBCcbKOro iHCTUTYTY nmumeHnti imeni B. M. Pemecma HAAH.
KoHTpacTHi oropiHi yMoBM 3a nepiof] OCIIIKEHb JJau 3MOTy Ofiep-
KaTy 00’ €KTVBHI pe3ynbTaTi. MeTa — CTBOPUTY HOBUII BUXigHMIT Ma-
Tepias i BUABUTU 0COONMMBOCTI yCIaIKyBaHH I[iHHIX TOCIIOAAPCHKIX
O3HaK y TiOpMAHMX IOKOTIHHAX IIIEHMII M SAKOI 03MMOI B yMOBax
Jlicocteny Ykpainu. Ha ocHoBi nifiibpanux 6aTbKiBCbKIMX KOMIIOHEH-
TiB, B KX MiATBEP/KEHO BYUCOKi TapaMeTpy CTabiIbHOCTI Ta mac-
TUYHOCTI IOKa3HUKIB IPOAYKTUBHOCTI Ta AKOCTI 3¢pHa, CTBOPEHO HO-
BUJ BUXIJHUI MaTepiasl i3 LiHHUM [ CelleK1il IO€AHAaHHAM O3HaK.
YcraHoB/IEHO, 10 piBEHb NPOABY KiIbKICHUX O3HAK IPOAYKTUBHOCTI
Ta AKICHUX ITOKa3HUKIB y 6aTbKiBCbKIMX KOMIIOHEHTIB i3 IijBUIeHNM
IIOTEHIia/IoM aJJalTVBHOCTI Ta KOMIUIEKCY L[iHHUX O3HAK y riopuuis
3a IX y4acCTIO 3HaYHO Bapilo€ 3a/IeXKHO BiJf TEHOTUITY, YMOB CEPENOBMU-
11a I IOKO/IiHHA HallafKiB. [JoBefeHo, 1110 BIIPOJOBX TPbOX POKIB i3
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KOHTPACTHUMMU [TOTOJJHMMY YMOBaMU B TiOPU/IiB ITepPIIOro ITOKOTiHHS
CIIOCTepiranayu JOCTaTHbO BUCOKUI CTYIIIHb IeTEPO3NCY 3a €lIeMEeHTa-
MM NPOAYKTMBHOCTI, IO MOXXHA MOACHNUTY BIUIMBOM OaTbKiBCHKMX
KOMITOHEHTIB, IIPaBUIBHNUM IIiIXOLOM JI0 iX BUOOPY 3 ypaxyBaHHIM
ocobmuBocTeit popMyBaHHs KiZIbKiCHUX O3HaK. BusBieHo, 1110 3a 03-
HaKOI0 «Maca poCIMHM» B yMoBax 2021, 2022 pp. 6yna 6inbira (20,0 %,
i 36,6 %) xinbKicTpb genpecuBHMX KoMOiHamil, HiX y 2020 p. (3,3 %).
Taky camy TeHJeHIIil0 crocTepiraay 3a KilbKiCTIO NPOAYKTMBHUX
creben — 26,7 %; 70,0 % i 16,7 % BifmoBigHO. YCTaHOBJIEHO, 11O B YMO-
Bax 2022 p. OCHOBHMMM TUIIAMM YCIIaJKyBaHHA 32 BYCOTOK POCIUH
Oyny MpOMDKHUI i menpecuBHUI (110 TpeTuHi KoXkeH), y 2021 p. -
npoMibkHWIT (46,7 %), a B 2020 p. — HaAKOMiHYBaHH:, YaCTKOBE I10-
3UTVBHE IOMIHYBaHHS Ta IIPOMDKHE ycIlafiKyBaHHA (1o 26,7 %). Lle
CBITYNTD IIPO T€, 10 y CHPUATANBI POKM MiABUIIYETHCA KIIBKICTD re-
TepO3UCHMX KOMOiHaIill 3a 6araTbMa eleMeHTaMM IPOJYyKTUBHOCTI.
IIpocrexxeHo, mo B F, 4acTka reTeposucHux KoM6iHalill 3HU3MIACH
3a BCiMa 03HaKaMI. Bucoknit piBeHb reTepo3ucy Ta HafiJOMiHyBaHHA
(6inp1IOI0 MipoM0), BigXmaeHHs B OiK Kpaujoro 6aTbKiBCbKOTO KOM-
IIOHEHTa Ta NPOMDKHE YCIaJKyBaHHA 3a0e3levyaTh y HMOKOTIHHAX
HalaKiB epeKTUBHMIT HOOIp BUCOKONPOAYKTUBHUX (POPM, a TAKOX
TpaHCIpecii.

YcranoBeHO, 10 ABUILE MOSUTUBHOIO HaJJNOMiHYBaHHA 3a 03-
HaKaMy IIPOAYKTUBHOCTI IepeBakHO CIIOCTepiraau B riOpuis mep-
IIOTO NOKOJIiHHA, @ B IiOpuU/iB APYroro — Ki/IbKicTb reTepO3UCHNUX
KoMOiHaliil 3MeHIIyBanack. [loBefeHO CTabiNbHMIT IPOSIB reTepo-
31Cy B JIBOX IOKOTIHHSX TiOpMAiB 3a O3HaKaMy NPOJYKTUBHOCTI
«IOBXXMHA Kojoca» i «Maca 1000 sepeH»: cepejHii BiJ[COTOK reTepo-
sucHux Kom6inaniit cranosus 75 (F), 78 (F) i 60 (F)), 57 (F)) Big-
noBigHo. [IpocTe>xeHo 3aTyXaHHS NPOABY reTepPO3NCHOTO ePeKTy 3a
KIZIbKICTIO 3€p€EH Y TOJIOBHOMY KOJIOCi Ta Macy 3€pHa 3 HbOTO — YacTKa
ribpupis i3 HagKOMiHyBaHHAM 3HMKYBanach Bif 83 % (F)) mo 44 %
(E)) i Big 78 % (F)) mo 44 % (F)) Bignosigno. BussneHo HeictoTHe
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30i/IbIIIeHHS KI/IPKOCTI TeTepOo3MCHMX KOMOiHaIli 3a MpOogyKTUBHIC-
TI0 pociuun - 33 % (F)) i 39 % (F)). 3’acoBaHo, 110 iCTOTHO MeHIIIe
(17 %) 6yno 6araToKolI0CKOBUX IiOpupiB APYroro IMOKOIiHHA MOpPiB-
HAHO 3 F (59 %). YcTaHOBNEHO, 1[0 OCHOBHMIA TUII yCITAJIKYBaHHA 3a
Ki/TbKiCTIO MPOXYKTUBHUX cTe6en MaB pOMiXHMIT XapakTep A F,
(48 %), a 6impricTh (58 %) ribpuAiB MepLUIOro MOKOMIHHS HajleXXana
[0 JenpecuBHUX ab0 3 BifXMIeHHAM y Oik ripmoro 6arbKiBcbKOro
KOMIIOHeHTa. JloBefieHO, 1110 B 000X MOKOMIHHAX y 6i/1bII0CTi ribpu-
IiB BUCOTa POCIMH YCIIaIKOBYBaaach 3a MPOMDKHMUM TUIIOM — 47 %
(E)) i 39 % (F,). 3a pesynbraTamMmm [OCTiJ)KeHb CeNEKI[il0 Ha BPO-
YKaVHICTh HEOOXiJTHO BeCTM SAK Y HAIPsAMi 301/IbIIeHHs 03epPHEHOCTI
TOJIOBHOTO KOJIOCA Ta Macl 3epHa 3 HbOTO 3a 30epeXXeHH:A IPOAYK-
TUBHOI KYLIMCTOCTi Ha CepeHbOMY PiBHi, TakK i B HampsMmi 36i1b-
IIeHHs KiZTbKOCTI HPOAYKTMBHUX cTeben 3a PiBHA BUIIEBKa3aHNUX
IIOKA3HMKIB He MEHIIe alallTBHOI HOPM /IS 30HU BYPOILyBaHHS.
Bunineno koporkocTe6n108i ribpunni kom6binanii F,, ski popmyrwoThb
BUII, BIJHOCHO CTaHJAPTY, IIOKA3HUKM IPOAYKTUBHOCTI Ta AKO-
cTi 3epHa 3i cTabimpHUM IX TposiBOoM B yMoBax JlicocTerry Ykpainu.
Binbi edpexTrBHUM OyB 106ip Ha ITOEJHAHHS KOMITJIEKCY O3HAK Y Ii-
OpupHMX KoMOiHanisAx 3a yyacTi copris [logonsauka, MIIT FOBinerina
Ta cenekyinHoil niHil EP 55023 - K MaTepMHCbKMII KOMIIOHEHT, Ce-
nexuirtaux ninin JIFOT 55198, JITOT 37519 i copty MIII Acconb — sk
3anmaoBad. BuokpemseHo riopuaHi koMm6iHaLii 32 HU3KOKW LIHHUX
O3HaK, AKI IlepefaHi B CeNEKIITHNI pO3CaJHUK 13 METOIO IIO/Ia/IbIIO-
ro iX BUBYEHHs Ta 3aJIy4eHHs B CeNeK1iiiHi mporpamu nabopatopii
cesleKuii 03uMol nmeHnyi MupoHiBCbKOro iHCTUTYTY NILIEHNUL] iMe-
Hi B. M. Pemecna HAAH.
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YIIK 632.952;632.4;633.853.52

I.C. 3apopoxHiit, C.M. Jlemimko
JHinposcokuti OepicasHuti azpapHo-eKOHOMIUHUL YHi8epcumem

3POCTAHHA MPOAYKTUBHOCTI COI
3A ®YHTILMAHOIo 3AXUCTY BIA
CENTOPIO3Y B YMOBAX CTENY YKPAIHU

BaxxnuBicTh col, AKa BijloMa B)Xe IIOHAJ 6 TUC. POKiB, i BUTITHO
Bifpi3HA€TbCA 61IKOBO-OMIHMMY XapaKTepUCTUKAMM, BCEOIYHUM
BUKOPUCTAHHAM Yy TaTy34X IPOMICIOBOCTI (Biff XapuoBOi O TeXHi4-
HOI) Ta aJJallTalliflHUM IPUCTOCYBAHHAM JI0 KIIMaTUYHVX YMHHIKIB,
HaJJa€ aJIbMY IIEePUIOCTi 3a 06csramMy BUpoIyBaHHA [1].

dynKIioHaMbHI BMACTUBOCTI 1i 6inKa, 1m0 € 30amaHCOBaHMM 3a
cKk/afioM (aMiHOKVICTIOTHVMM) Ta HaO/MVDKEHICTh JIOTO IO TBapMHHOTO
6inka Hafja€ IpiopuUTeTy i BUHATKOBOCTI [2].

3a BpaxyBaHHs CK/IaJly AilOYMX PEYOBVH Yy PYHIiLMAL Ta BUABIe-
HVIX MOHITOPMHTOBYMM O0CTEXEHHAMM 30YJHNKIB XBOpPOO eeKTIB-
HiCTb 3axuUCTy (iTOIeHO3iB coi 3pocTaTnMme [3].

3ay1A MiIBUIEHHA AKOCTI MPOAYKLIil Ta peHTabenTbHOCTI BUPO-
I[yBaHHS COi HEOOXi/[HO BUKOPUCTOBYBATH COPTH, IIO MAIOTh BVICO-
K1l piBeHb CTIMIKOCTi 10 XBOp0O, HalicydacHim nectunygHi popmy-
nAnii (y BCTAaHOB/IEHUX JJO3YBaHHAX) IPOBOAUTY 30aTaHCOBAaHE XKIB-
neHHs gobpuBamu (MiHepanbHUMM) [4].

B ymoBax censHcpKoro (QepmMepcbKoro) rocrogapcrsa «Arpo-
inTep» CuHeNIbHUKIBCBKOTO p-HY JIHimponeTpoBcbkoi 0o61. B 2022-
2023 pp. mpoBefieHO BUBYEHHS e(eKTUBHOCTI PpyHTrinmaiB.

Ho BapiaHTiB mOC/Tifly BK/IIOYEHO KOHTPO/Ib (OOIPUCKYBaHHSA BO-
noto) ta ¢pyurinymamu JOK, KE (0,5 n1/ra), Imopi, BT (1,75 n/ra), banmko
daxre, KC (0,9 n/ra), Akauro ITmroc 28, KC (0,85 n/ra). [locmimkeHHs
BUIKOHAHO Ha IT0CiBax 2 y/IbTpapaHHiX cOpTiB coi — AMbemna’ i Amazea’
B 4 IOBTOPHOCT:AX. [lonepenHuk —MineHnIisa o3uma.
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[Tepen mociBoM HaciHHA 6y/10 06pOOTEHO CTUMYIATOPOM POCTY
(mpmpopuuM) Pizomakc (3,5 1/T) Ta IpOTPYIHMKOM IIPOTY IIKiTHMU-
kiB i xBopo6 CenextTon 312,5 FS, TH (1,75 n/t). OgHOKpaTHa BUKO-
HaHa 00po6ka rep6inmpgom Pabian, BI' (0,1 1/ra) mpotu ogHOPiYHNX
i 6araTopivHMX 3/7TaKOBUX Ta IBOJONBHUX OYP sHIB.

ArpoTexHiKa — 3araJIbHONPUITHATA /11 30HU BUPOIIYBAaHHA KYIIb-
Typu. O6/iKy, po3paxyHKM Ta aHaji3 pe3y/IbTaTiB BUKOHAHI 3TifHO
3 MeTonMKamu (4, 5, 6, 7, 8].

BigmideHO 3HMIKEHHS PO3BUTKY CENITOPiO3y Ha copTax yepes 7 Aib
Ha 6,23-8,12% Ta 4yepe3 15 1i6 — Ha 10,23-12,48%.

3a 06pobitky JOK, KE (0,5 n/ra) HailBUIIMII HaIIMIIOK BpPO-
xaitHocTi 0,59 T/ra 3adikcoBaHo A copry ‘Ambena’ Ta 0,63 1/ra
s copty ‘Amagiea’

Jlireparypa

1. babuyu A. O. Cos 1151 30pOB’sL i KUTTA Ha IUTaHeTi 3ems / A.
O. babuu. Knis: Arpapna Hayka, 1998. 272 c.

2. Kupnuenxo B.B., Pabyxa C.C., Ko6usesa JI. H., ITocunaesa O.0.,
Yepunmenko [1.B. Cos (Glycine max (L.) Merr.)/3a pen. B.B. Ku-
pudenka. Xapkis, 2016. 400 c.

3. Babuu A. O. ra in. [TociB Ta 3axucr coi Big xBopob6 . [Iponosuuis.
2001. Ne 5. C. 40-42.

4. Iuranceka O. I. Biius minepanpHux 1oOpuB, epeaociBHOI 06-
POOKM HaCiHHS Ta [I03aKOPEHEBOTO Ii/PKMBIEHHS MiKpOe/ieMeH-
TaMJ Ha SIKiCHi TOKAa3HUKM 3epHA COPTIB Col. 30ipHUK HAYKOBUX
npaup BinHuypko2o HAUiOHANLHOZ0 APAPHO20 YHIBEPCUIMen).
Cinvcoke 2ocnodapcmeo ma nicieHuymso.2018. Ne 8. C. 78-86.

5. €menko B.O. OcHOBM HayKOBUMX HOCHIIIPKEHb B arpoHOMii/ 3a
pen. B.O. €Emenko. Kuis : [IIA, 2005. 288 c.

6. Ymkapenko B. O. Ta in. lucniepciriamii i KopeAniiiHnii aHatis
pe3y/nbTaTiB MONbOBMX JHOCHifiB: MOHOrp.XepcoH: AJIIaHT,
2009. 345 c.
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7. O6miK MIKiHUKIB 1 XBOPOO CiNbCHKOIOCIIOAPCHKUX KYIBTYP /
B.II. Omemota, 1.B. Ipuroposny, B.C. Yaban. Kuis : Yporxaii,
1986. 288 c.

8. MeTopuKa [ep>KaBHOTO COPTOBUIIPOOYBAHHS CiIbCHKOTOCIIO-
IapChbKUX KY/IbTYp (3€pHOBI, KPyII iHi Ta 3epHOO0OOBI KY/IbTY-
pu)/ 3a pen. B. B. Bonkopasa. Kuis, 2001. 69 c.

VIK 633.85:631.42:631.11(477.72)

C.B. JXa6otenko, C.A. YepHux
Lninposcoxuti OepicasHuii azpapHo-eKoOHOMIUHUTI yHiBepcUmem

ENEMEHTU TEXHONOTITI 3AXUCTY PINAKY
Bl XBOPOB B 30HI CTEMY YKPAIHU

3a TeHJeHIlii BUCOKOro nonuTy EBpony Ha HAaCiHHA pillaky jefani
Oinplie arpapHux GopMyBaHb 3alliKaB/ieHi Ha I0T0 eKCIIOPTYBaHHS,
He3Ba)XaI04lM Ha Cy4acHi TpymHomii [1].

Came JIHinponeTpoBcbKa 06/ BXOJWUTD IO TPiiiku 00/1acTelt, B AKUX
pinax € HabimpINM niffepoM (mepeBaykHO 03uMoi popmn) [4].

BractuBocTi pinaky € Hayi0i/IbII 3HAYVMMMIY 3 TOYKM 30pY 6iosorii
Ta XiMmii, 1[0 BU3HAYAIOTh JI0TO BUKOPVUCTAHHA 32 IIPU3HAYEHHAM (T1a-
JIVBHA, Xap4y0oBa IIPOMMUCIIOBICTD, FaTy3b OIKiIIbHUIITBA Ta TBAPVHHU-
IITBa) J1 IONIMTOM Ha IIEPBMHHY Ta BTOPMHHY IpOAYyKIii [1].

3a 3pocratoyoro pinakiBHmursa B Cremy YKpainu (36i1puieHHs
IIOCIBHMX IUIOLI, 3aTpeOyBaHOCTI OJIiITHOI CMPOBMHU) ITOCTA€E HEOO-
XifHicTP 61/1bIIOI Biggadi, AKY MO>KHA MOCYINTY 60pOTHOOIO 3i IKif-
NMMBYIMM OpTaHi3MaMM, pecypcoOIafHNMI TeXHomorisamu [3-5].

Buxonanumu pocnimkeHHamu (B PI' «Opxiges» [JHimpoBcbKoro
p-Hy JHimpomeTpoBcbKoi 0071.) Ha ribpmpax pimaky 03MMOro
(‘MEPCEJIEC’ i “Tpe3sop; L0 BUpOLIYBaIUCh Ha YOPHO3eMi 3BMU-
YajflHOMY MaJIOTyMyCHOMY, 3a 0OpOo6OK (Ilepex mociBOM HaciHH:)
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¢ynrinymamu Ipiga, ME (0,7 /1), Kinep, KC (0,9 n/1), JIyron, KC (0,9
n/1), Ilixrop Axtus, KC (0,8 11/T) Ta HacCTYIHOTO OOIIPIUCKYBAaHHA pe-

rynaropoM pocty E3-Ensobion, PK (0,2 n/ra), sikuit Bonopie ¢iro-

CTUMY/TIOBA/IBHOIO JIi€I0 Ta IPU3BOAUTH O 30i/bIIEHHS BPOXKaiTHO-

CTi, BCTAHOBJIEHO 3HVDKEHHS YPaKeHOCTi XBOpobamul (IpUKOpeHeBU-

MU THWISIMU) B 4 mepiofiax o6/iKiB (3TifHO METOAVIKM JJOCTiIKEHb)

(2] Bim 13,15 o 2,23%, mifBuIneHHsA peHTa0eIbHOCTI BUPOOHMIITBA

3a paxyHOK 30i/IbIlIeHHsI Bpo)kaitHOCTi Ha 1,18—1,27 T2 0,99—-1,18 1/ra.
JIireparypa

1.

bapmuu fI. b. Pinmaxk : Bix ciB6u — mo nepepo6bku. Kuis : Csir,
2000. 108 c.

Ipunaenko 3. M., Ipunaenko A. O., Kapnenko B. II. Meronn
0i0/OriYHMX Ta arpoXiMiuHNUX FOCTIIKEHb POCIUH i I'PYHTIB.
Kwuis: 3AT Hiunasa. 2003. 320 c.

. Kocunosuu I. O. Benrep I. €. Bukopucranua nectTuyupis y cu-

cTeMi 3aXMCTy pillaKy 03MMOTO Bijj HIKiHMKIB i XBOp0O. BicHuk
JIHAY. Cep.: Aeponomis. 2015. Ne 19. C. 154-161.

Texnomoria BupomyBanHs i 3axucty pinmaky M. I1. Cekys, O.M.
Jlama, I. JI. Mapxkos Ta in. Kuis, 2022. 116 c.

Mapkos 1. JI. [IporHo3 posBUTKY XBOpoO Ha pillaKy Ta 3aXOpy
10710 0OMeKeHHS X onmpeHHA.Aeporom. 2017. Ne 1. C. 138-144.
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VIIK 631.95

A.L. Mepxos, A.M. JTimyk
Incmumym azpoekonoeii i npupodokopucmysanns HAAH

®ITOPEMEAIALIA TEXHOTEHHO
3ABPYAHEHUX TPYHTIB 3A BUKOPUCTAHHA
MISCANTHUS x GIGANTEUS

ditopemenianifiHi TeXHONOriI € HaJA3BMYAHO AKTya/IbHUM Ta
eKO/Ioro-6e3IeYHyM CIIocOO0OM OYNIEHHS TEeXHOTeHHO 3abpynHe-
HUX IPYHTIB BaXXKMMM MeTanamyu. DIiTOTe€XHO/IOTiA BMPOLIyBaHHA
MickaHTyca riraurcpkoro (Miscanthus x giganteus) Ha MapriHaJIbHUX
3eMJIAX KOMOiHye BMPOOHUIITBO eHepreTUYHOI bioMacu pocnHy of-
HOYACHO 3 IOJIIIIeHHAM SIKOCTi IPYHTY 32 PaxXyHOK QiTopemeniariii-
HUX 0COOMMBOCTel KynbTypu [1].

Merta focmifpKeHHA — BUBYUTH peMefiialiiiiHi BTacTuBOCTI MicKaH-
Tyca riranTcbkoro (Miscanthus x giganteus) Ha I'pyHTax, 3a0pyTHEHUX
BOKKVMMI METa/IaMIA.

Y Halmx JOCTiPKEHHAX BMBYa/IM HAKOIIMYEHHSA Ta TPAHCIOKAIlilo
BOXKMX METa/iB Y KOPEHAX i TKaHMHAX pocinH MicKaHTyca riraHr-
cbKoro (M X g), AKUI BUPOILIYBa/I/ Ha MapriHaIbHMX 3eM/IAX KOJIMII-
HiX TpeHYBa/IbHMX MaliIaH4YMKiB TAHKOBUX Bilicbk (M. [JonuHa, IBano-
®pankiBcbka 0671. Ta [paguann — M. Ilpara, Yexia). Hocmimxysamm
BIUIMB BJIACTUBOCTEN I'PYHTY Ta 3aCTOCYBaHHA PEryIATOPIB POCTY
pocmuH (Crummno, Peromnant ta Yapkop) Ha iHTeHCUBHICTb Tpacyo-
Kaljii BAXXKMX MeTasliB y OpraHax pocamu M x g.

BcranosneHo, o pocimaa M X ¢ XapaKTepu3y€eTbCs BMICOKOIO aKy-
MY/IIOBA/IbHOIO 3/IaTHICTIO BaXKKMX META/IiB Y BEIMKUX KiIBKOCTAX Ta
MOJKe TIOITIMHATV KOMIIZIEKCH COJIeil BaXKKMX METaJliB, 3aCBOIOIOYM IX
4yepe3 KOPEeHeBY cucreMy. BusHadeHo, 1o pocnuuHu MickaHTyca Ti-
TaHTCHKOTO MOXKYTb HAaKOIIMYYBaTV BYCOKI KOHIIEHTPALIIl TaKMX BaXK-
Kux MetasniB: Zn, As, Pb, Cr, Mn, Ni, Cu. Bigmiueno, mo Tonepanr-
HICTb [JO BOXKMX METAJIIB iCTOTHO Pi3HUTHCA MDK PiSHMMU COpPTaMMU
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MickaHTyca Ta 3a/IeKUTb Bifi arpoXiMiYHMX BJIaCTMBOCTEN IPYHTY.
HoBeneHo, mo MickaHTyc Ma€ BiIHOCHO BUCOKY 3[JaTHIiCTb Oi/bIIOIO
MipOI0 IOITIMHATHY Ta TPAHCTIOKYBATH IIMHK (Zn), apceH (As), CBUHEIb
(Pb) ta xpom (Cr) y cucremi «rpyHT—pocimHa». Baxki Meranu nepe-
B)XHO HAaKONMYYIOTbCA y MiI3eMHMX YacTVHaX MicKaHTyca, o mepe-
IyCiM 3a/IeKNUTh BiJj KOHIIEHTpaIlii 3a0pyIHIOI0UNX eJIeMEHTIB Y pOfo-
YOMY IlIapi IPYHTY.

BcraHOB/IEHO, IO Yy BepXHbOMY LIapi I'PYHTY 3 JJOMMHM KOH-
nentpauii Cr, Mn, Ni, Cu ta Zn 6ynn y 2-9 pasiB BULIuMu nopis-
HAHO 3 IpafyaHCbKMMM I'PyHTaMU. BUHATOK CTaHOBMB HE3HAYHO
nigBuienuit Bmict Pb, skuit y Ipagyancbkux rpyHTax 6yB BABiui
OinpmnM, HiX y [JommHCcbKuX rpyHTax. JJoBefeHo, mo ocobamBoc-
Ti IOITIMHAHHA BaXKUX META/TiB 3a BUPOI[YBaHHSA Ha I'PYHTaX, Oa-
raTUX IOXMBHMMI PE€YOBMHAMM, BiITIOBifa/M 3aralbHOMY TPEHIY
[0/10 BUKOpUCTaHHA Miscanthus x giganteus sx ¢itopemeniaTopa.
[ToBepinka GioakyMmynALii ZOCTIIKYBaHMX BaXXKMUX MeTayiB Oya
Pi3HOI0, KOJIM POCIAVHY BUPOIIYBA/IN B MIJAHOMY I'PYHTI 3 HU3bKUM
BMICTOM IOXXVMBHMX PEYOBMH: B TOJI Yac K abioTuyHi enementn Cr
i Pb (Ni He 6y/10 BUAB/IEHO B )KOJIHI/I POCINMHHIN TKaHMHI) JeMOH-
CTpyBa/lM 3aKOHOMIpHI TeHJEHNil I IepeBaXKHO HAKONMYYBaJINCA
B KOpeHsiX, O6iorenni enementu (Mn, Cu, Zn) Ta ix anamoru (Sr) in-
TEHCUBHIllIe 3aCBOIOBA/INCA TKaHMHAMM IIarOHIB POC/INH IIOPIBHAHO
3 KOpEHAMM.

Pesynbraty gocnifi>keHb MiATBEPAVIN MOXK/INBICTD BUKOPUCTAHHA
perysaTopis pocty pociut (3okpema Peromnanty) y itorexHonorisx
HaKoIM4eHHs 6iomacu GioeHepreTyHMMU pocnyHaMy MickaHTyca
riraHTcbKoro (Miscanthus x giganteus).

OTtxe, moBefeHO e(eKTUBHICTh HAKONMMYEHHS Ba)KKUX METAJliB,
3okpeMa, Cr i Pb - kopeneBor cucremoro Miscanthus x giganteus, Mn,
Cu, Zn, Sr - nepeBa)KHO TKAaHMHAMU IaTOHIB POC/INH, 1O CBITYNUTD
IIPO MOXK/IMBICTh BUKOPUCTAHHS Li€l KYIbTYpH y piTopeMenialiitHnx
TEXHOJIOTIiAX /I BiHOB/IIEHHA 3a0pYJHEHUX BAXKUMM MeTaTaMu
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MapriHajJbHUX 3eMejlb, BUBENEHMX 13 CiIbCbKOTOCIIOAAPChKOTO BUKO-
pucTaHH: ab0 3a0py/IHEHNX BHACTIIOK BOEHHUX JIill.
Jlireparypa
1. Pidlisnyuk, V. V., Erickson, L. E., Trgl, J., Shapoval, P. Y., & Hettiarach-
chi, G. M. Metals uptake behaviour in Miscanthus x giganteus plant
during growth at the contaminated soil from the military site in Slia,
Slovakia. Polish . of Chemical Technology. 2018. Ne20(2). Pp. 1-7.

VIIK 633.34

M.B. Iopaienko
HHI] «Incmumym 3emnepoocmea HAAH»

BYINELUEBE ®EPMEPCTBO AK
NMPUPOOAOOPIEHTOBAHUW CNOCIB
rocnoaAPHOBAHHA

OcraHHIMM pOKaMyu yBara [0 BYIJIELIEBOTO 3eMJIepOOCTBa Pi3Ko
spocna. lle mifTBepmKyeThCA iHiliaTMBOIO €BpOIENChbKOI KOMICil 10710
BYIJIELIEBOTO 3eM/IEPOOCTBa, 10 Oy/Ia BMUCIOBIEeHa y rpyaHi 2021 p.
[Taxer Fit for 55 Tako)x BKasye Ha 3pOCTAIOYy BXINBICTb PO Ci/lb-
CBKOTO FOCIIOfIaPCTBA Y JOCATHEHHI K/IIMaTUYHUX Lieit. 30KpeMa, BiH
BU3HAYa€e 3aBJaHH: 301/IbILIIeHHS TIOKa3HUKIB abcopO11ii KapOOHY B Ite-
pioz 3 2026 o 2030 pp. Ta Bupakae CTpaTeriyny MeTy JOCATHEHHA KJIi-
MaTUYHOI HEMTPATbHOCTI B CI/IbCHKOMY TOCIIOAPCTBI.

Hanpsam ByrneneBoro semnepo6cTBa 30CepepKYETbCS Ha yIpaB-
JTiHH] ByIJIeLleBMMM) MacaMM 3a PaXyHOK BifITIOBITHOTO CIIOCO0y 3eM-
nexopucTyBaHHs. Ha piBHI cifbchbKOro rocropapcTsa Iie BibyBa€eTh-
€ 3a paXyHOK HAaKOIMYEHHA Ta yTPMMAaHHA OPraHiYHUX CIONYK Kap-
Oony y rpyHrti. B arponanpmadTax 0OCHOBHI HaJXOJ)KEHHs BYITIEI[IO
BiZIOYBAIOTbCA 32 paXyHOK 3/IaTHOCTI KY/IBTYPHUX POC/IVH 0 BIIOBJIIO-
BaHHA CO’y nporeci GpoTOCHHTe3Y, Ta BHECEHHS OpTaHiYHUX TOOPUB.
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OCHOBHUMM LIIAXaMJ BTpAT KapOOHY € BUHIC i3 ypo>kaeM, AVIXaHHA
POC/IMH Ta IPYHTY, a TAKOX €pO3iiiHi IPyHTOBI IIPOLIECH.
Xo4 /MofuHa Ma€ JOCUTh HE3HA4YHI MOXX/IMBOCTI y PerylIoBaHHI
BXiJIHMX CTaTell BYI/IelleBOTo 0aaHCy arpOEKOCHCTEM, IIPOTe HaJjine-
Ha OCTAaTHbOI KiJIbKICTIO MEXaHi3MiB JI1 KOHTPOJIIO BUXIIHUX BU-
TPaTHUX CTaTell. A caMe, arpOBUPOOHVIKY 3[JaTHi:
® 3HU3UTY PiBEHb €PO3IHUX BTPAT I'PYHTY;
® 3a/IMIIaTV MAaKCUMa/bHY KiZTbKICTh IOXXKHMBHUX PELITOK Ha IO/,
I TIOBEPHEHHs YaCTUHYM OPraHivYHOI PEYOBMHMU B IPYHT, Ta,
BifiMOBiIHO, KapOOHY Y BUIVIALI /TiITHIHY i Iemi0m103y;

® BUKOPUCTOBYBATU IIOKPUBHIi-CH/IEpaTUBHI KY/IbTYPH, 1[0 TAKOXK
NO3VUTUBHYM YVHOM BIUIMHE Ha iHIEKC 3[I0pOB’A II0JLS;

® MiATpMMYBaTy IUIOLY 3€M/IEKOPUCTYBAaHHSA Y MaKCMMa/IbHO Ha-
6)1M>1<eH0My 10 TIPUPOJHOIO CTaHi, BIPOBA/PKYIOUM OLLAJINBI
00pOOITKY I'PYHTY, 1[0 AACTh 3MOTY 3HU3UTY iHTEHCUBHICTD Mi-
HepaJlisaliii OpraHivyHoi pe4YoBMHM I'PYHTY i JO3BONUTH IIOKpa-
Ty itoro GismuHi Ta MiKpO6i0/IOTiYHI TOKA3HIKY;

® pallioHa/i3yBaTy BUKOPUCTAaHHA YTBOPEHOIO BHACIIOK I'PyH-
toBoro anxaHHa CO? 3a paxyHOK 3MeHIIeHHA MIBUKOCTI J10T0
BUCXIJHMX ITOTOKiB, IIJIAXOM IIPOBENEHHA MY/Ib4yBaHb, YTPU-
MaHHA JIICOCMYT Yy HaJZIeXKHOMY CTaHi TOIIIO.

Ski >x mpobnemy My BUPILIYEMO 3a paXyHOK MOJeNi BeleHHS
ByI/IelleBOro 3emyiepo6cTBa? CilbChbKOTOCHOAPCHKI 3eM/Ii MOXKYTb
aKyMYJIIOBaTy BelM4Ye3HI 00CATM BYIVIEL[I0, IIPOTE CTAaHOM Hapa-
31 BOHM € OfJHUM i3 OCHOBHUX JIKepe/l BUKW/IIB ITAPHUKOBUX IasiB.
CToniTTA iHTEHCMBHOIO CIIOCOOY IOCIIOAPIOBAaHHA B YKpaiHi Ipu-
3BE/N 10 3HAYHUX BTPAT TyMYCY Ta aKTUBIi3allii €pO3iMIHUX MPOLECIB.
[Tpn61M3HO NOMOBUHA Ci/TbCBKOTOCIIONAPCHKYUX YTifb KpaiHu migpa-
Hi eposil, mo BuKIuKano BTpary Bif 10% m0 70% samacis opraniy-
HOro Byrneno. Ile cTaHOBUTDH 3arposy 3[JaTHOCTI I'PYHTIB /10 BUKO-
HaHHS CBOIX OCHOBHUX (PYHKIIil, BiJl SIKMX 3aJIe)KUTh HAIlla >KUTTE-
OIAIBHICTD: PICT Ta PO3BUTOK POC/INH, OYNILEHHSA IPYHTOBUX BOJ, Ta
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BOJIOTOYTPMMYBaJ/IbHA 3JaTHICTh, CK/IaJOBa PEryIIOBaHH:A KIiMary,
LUPKY/ALiA pedoByH To1o. OfHaK, 3a BiIOBIAHNX 3yCWIb, 1ii flerpa-
[OBaHi I'PYHTM 3[aTHi BiTHOBUTYU CBOIO (QYHKIIOHATBHICTD B SIKOCTI
aKyMYJ/ISITOPiB OpPraHiYHOTrO BYIJIEI[IO, i 3abe3redyBaTy HeoOXigHWI
piBeHb CeKBecTpalii ByIJIEIlo, CHPUIIYYM PO3B’sI3aHHIO IMPOOJIEM,
IIOB’sI3aHMX i3 3MiHOIO K/TiMarTy.

SKnit >Xe BIUIMB YMHUTD IIPECTABICHNUI IPUPOLOOPIEHTOBAHMI
HanpAM? Y K/IiIMaTMYHOMY acIleKTi, TOJOBHOKI II€PEBArol BYIJIe-
11eBOro pepMepCTBa € 3HVDKEHHs PiBHA BUKM[IB ITAPHMKOBUX rasiB
y IIpolieci arpoBMpOOHNUIITBA, 32 PaXyHOK BWIYYEHHs BYIJICIIO i3 at-
Mocdepy i HAaKOIMYEHHIO JIOT0 Y IPYHTI B opraHiuHii ¢popmi. 3a mo-
IepefHiMI OLiHKaMy, I'PYHTU CLIbCbKOTOCIIOAAPCHKOTO IPU3HAYEH-
HS CIIPOMOXKHi OITIMHYTU 2,78 MIpy T Byrleno B ekBiBajeHTi CO?
(Achasova, 2022), o y 7,8 pasa nepeBullye MpOrHO30BaHi IOpivHi
BMKM/IM BCi€l eKOHOMiKM YKpainu srigao HBB2 go 2050 p.

3i CTOpOHM BIIMBY Ha €KOCUCTEMH 1ie pillleHHS ITOTEHLIHO MOXe
YYHUTY TO3UTVBHMIL BIUIVB Ha IPYHTOBe 0i0pi3HOMaHITTS Ta IOKpa-
LIaHHA €KOJIOTTYHOIO CTaHy eKOCKUCTEM 33 PaXYHOK IiIBUILEHHA POMIIO-
YOCTi I'PYHTY, i, IK HACTIJOK, 3HVDKEHHS PiBHS BUKOPUCTAHHS TOOPUB.

Takox BrpoBaKeHHA KapOOHOBOTO 3eM/IepOOCTBA MaTuMe IIeBHi
collia/IbHO-eKOHOMIiYHi Hac/TigKu. 3 OflHi€]l CTOPOHM, CTAHOM Ha CbOTOJI-
Hi B CBIiTi B)Xe iCHYIOTb ByIJIelleBi PMHKI, SIKi Ilepef0adaloTb KOMIIEHCa-
LIiJiHi KpeIUTH y CibCbKOMY rocrofapctsi. OgHak Hapasi Lii KpeuTy €
CKJIQJTHUM «TabipMHTOM» JUIs1 arpOBUPOOHMKIB, OCKIIBKI Y HUX BaXKKO
OpPIEHTYBATMCA Ta IIOKM 1110 HEMAE AKOIOCh €VHOIO CTAH/APTY iX OL[iH-
k. OKpiM TOro, BIPOBA/KEHHS TAKOTO pillleHHs MOTpebye JOfaTKo-
BUIX 3aTpaT Ha TeXHiuHe i MaTepia/ibHe 3a0e3I1eYeHH, @ TAKOXK YaCOBUX
BUTPAT, TOK/Ia[IeHUX Ha BUMipIOBaHHs, 3BiTyBaHHs Ta Bepudikaiio (11
BUTPATY MOXYTb IOAVIATACS 3 aiMiHICTPaTUBHNM YIIPAB/IiHHAM).

Posp’s13aHHs 1mpoOneM BIpoBa/pKeHHs, 3anporoHoBani €C. Byr-
nenieBe pepMepCTBO 3raflyeThbcs B cTparerii Big «DepMut 0 BUIEIKI»,
sIKa nepebavae 3amyck €BpoIeiichKol iHiliaTnBy 3 Byr/enesoro ¢ep-
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MmepctBa. Sk 3asHadeHo B Circular Economy Action Plan (CEAP) €K
CTBOPUTb Pery/IATOPHUI MeXaHi3M 11 cepTudikaiii Ha OCHOBI ITPO30-
pOro oOpaxyHKYy JUIsI MOHITOPMHIY Ta IlepeBipKy KiIbKOCTi BUTy4eHO-
ro 3 armocdepu Byrento. B Crpateril TakoX 3rafiyeTbcsi MOXK/IUBICTBD
¢dinaHCyBaHHSA ByI/Iel[eBOro pepMepcTBa Yepe3 MeXaHi3M «eKOCXeM».

OTxe, ByIIeneBe 3eM/IepoOCTBO € Hy>ke IMEepPCIeKTVBHUM IPUPO-

JOOPi€EHTOBaHMM HAIIPAMOM, IIOIIVIPEHHS i BIIPOBA/KEHHA SKOTO
B YKpaiHi € HeoOXiTHMM KPOKOM, OCKIbKM IpobeMaTyKa BTpPaTH
POAIOYOCTI IPYHTIB 3a PaXyHOK NPUIIBU/IIEHNX IIPOLECIB MiHepali-
3a1ii Ta eposii € Ak HikonmM akTyanbHOw. OKpiM TOrO, 1ie, IMOBipHi-
IIe, MaTVMe iCTOTHUI MOSUTUBHUI COLia/IbHO-eKOHOMIYHUIT edeKT,
OCKIIbKM CHCTeMa pPMHKY BYIJIEIIEBUX KpeAUTYBaHb IIIJA€ThCA
CTPIMKOMY BIOCKOHAJICHHIO, Ta He3a0apoM JJOCATHE CBOTO JOBepIle-
HOT'0, 3pO3yMIJIOTO arpapisim BULY.
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VIK 338.432:330.341.1

H.B. IIanama
Incmumym azpoekonoeii i npupodokopucmysanns HAAH

IHHOBALINHE 3ABE3MEYEHHA PO3BUTKY
CINbCbKOTIO roCrnogAPCTBA

3anpoBa/>)KeHHs IHHOBAIiJl B arpapHUIl CEKTOpP €KOHOMIKM Iifi-
BUIIYE piBeHb NPOROBONBYOI Oe3lekM fAepKaBU. AJpKe BUBEMIEH-
HS HOBUX COPTIB POC/INH, IOpPif, TBapuH, po3poOka HOBMX HiXOxiB
[0 OITVMA/IbHOTO BUKOPUCTAaHHA PECYpPCHOIO IOTEHIIiaTy, OHOBJIEH-
H# TeXHIKM Ta TEXHOJIOTIN i T. iH. € 3aIIOPYKOI0 KOHKYPEHTOCIIPOMOXK-
HOCTi CI/TbCbKOTOCIIOIAPCHKIIX TOBAPOBUPOOHMKIB, 110 € AKTYaIbHIM
NUTAHHAM JJ1A YKpaiHy, a OT>Ke, aKTUBi3al|isd iHHOBAlifiTHOTO PO3BUT-
KY BITUM3HAHOIO CiIbCbKOI'O TOCIIOIAPCTBA € OFHUM 3 IPIOPUTETHUX
HaIIpAMIB CTPATETiYHOIO PO3BUTKY Ta EKOHOMIYHOI'O 3pOCTaHHA Jiep-
JKaBIL.

[HHOBAIiTHNIT PO3BUTOK Y CITBCBKOMY TOCIIOZAPCTBi — po3pobka
Ta BIIPOBAaJKEHHA IPOTPECUBHIX METOIB BEJJEHHA TOCIIOapChKOI f1i-
SJIBHOCTI, B OCHOBI IKMX JI©>KaTh MeTOAY e(eKTUBHOTO BUPOOHNUIITBA
IPOAYKIIii, 3aCTOCYBaHHA HOBOT'O IIOKOJIIHHA TEXHIKM, Smart-TexHo-
JIOTiV1, BUKOPUCTAHHA HOBOI KaJpOBOI MOJITUKN 3 YpaxXyBaHHAM Ha-
KOIIMYEHOI0 HAYKOBOT'O Ta iHHOBAL[IIHOTO IIOTEHI[ia/Ty.

g YkpaiHu XapaKTepHa 3a/IeXKHICTb €KOHOMIYHOIO 3pOCTaHHA
BiJj eKCIIOPTY CUMPOBMHM i arpOIPOMMUCIOBOI NPOAYKIii 3 HU3SBKUM
CTYIIeHeM IepepoOKM, BHACIIIOK YOTO BUK/IIOYAETHCSA ab0 3HAYHO
3HIDKYETbCA IHHOBAIiffHa CKIajoBa BMPOOHMITBA. Y peanmiax cy-
JacHOI eKOHOMIYHOI cuTyanil OifbLICTh CiTbCHKOTOCIIOZAPCHKUX
IiJIPUEMCTB 30BCiM He IiITOTOBJIEHA, i, IepPeNyCiM, MOACHIOETHCA
e TUM, IO 33 PaJAHCHKUX 4YaciB iXHA BUPOOHMYA Ais/IbHICTD Oyna
IIOBHICTIO BU3HaueHa i OOMeXYBajach IUIAHOBUMIM 3aBIaHHAMI.
30BHIIIIHE cepefloBUIIE HE CTUMY/IIOBAJIO, @ YaCTO HABiTh IEPEHIKOJ-
*ato (GOpMyBaHHIO iIHHOBAIIITHUX MOJieJIell YIIPaBTiHHA.
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Yepes e, Ipy BXOIKEHHI IiAIIPUMEMCTBA, HE OPIEHTOBAHOIO Ha iH-
HOBallil B HOBe IV HAMiuHe cepeloBuILe, BUHIKAE KOHQIIIKT, 1I]0 Befe
0 HeoOXigHOCTi, a60 MOCTINTHO ONepaTMBHO MifIALITOBYBATIUCS TIif
3MiHU, 0 BXe Bifbymucs, abo ¢opmyBatu cnenndivai MexaHismu
yIIpaB/IiHHA, 10 JAI0Th 3MOTY IPOTHO3yBaT! MaitOyTHI 3MiHM 1 afiek-
BaTHO Ha HVIX pearyBaTy, TOOTO CTBOPIOBATY MEeXaHi3MI yIIpaB/IiHHA
IHHOBAIIIsIMI.

Ha remnepimnbomy erami edeKTUBHICTD PO3BUTKY arpapHoOro
CEeKTOpYy HalliOHa/IbHOI €KOHOMIKM 3a/lIeXXUTh, IepefyciM, Bif 3a-
NPOBA/KEHHA HaJCy4YaCHUX IHHOBALIIHUX TEXHOJOTIN y IIpoLec
BUPOOHMIITBA CilbCbKOTOCIOApPChbKOi mpopykuii, ii 36epiranus,
nepepoOKM Ta yIpaB/IiHHA BUPOOHMUYIMMI i1 OpTraHi3aliliHuMu po-
necamyu. PopMyBaHHA iHHOBALill B arpONPOMMCIOBOMY KOMIIJIEKCI
BiOyBa€eTbCs 3a HEOCTATHHOI 3a0e3IeYeHOCTi HayKOBOI Ta OCBIT-
Hbol cpepy MaTepiabHUMM 71 TEXHIYHUMU pecypcamu, 0OMeXeHOol
3alliKaB/IeHOCTi 3 OOKY BMCOKOKBami(piKOBaHMX IPALiBHUKIB Ta 1X
katacTpodiunmit nediuut. Hapasi Benmka KibKicTh BiTUM3HAHMX
arpoIiJgIpMEMCTB He 3[JaTHAa BUTOTOB/IATY BUCOKOAKICHY Ta KOHKY-
PEHTOCIIPOMOXXHY IpoAyKiito. CaMme Ile € Hac/liJKOM HeraTMBHUX
ABUIL, TaKUX AK 3acTapili MalIMHHO-TPAKTOPHI IAapKy, IOCTiNIHE
3pOCTaHHA IIiH Ha IajuBO, HEJOCKOHA/IA KPeoUTHO-(iHaHCOBA CU-
cTeMa, 3aKOHOfaBya 6asa.

[llnupoke 3acTocyBaHHs iHHOBALil — Il HaMOIIBII Mi€BMIT Ta
eeKTUBHUII CIIOCI6 BUPILIEHHS TOCTPUX COLia/IbHO-eKOHOMIYHMX
po6jIeM arpapHOro CeKTOpY, sIKi IOB’sI3aHi 3 IOIIYKOM MeXaHi3MiB
MiBUIEHHA €eKOHOMIYHMUX ITOKa3HMKIB [iAJIbHOCTI arpapHUX IOCIIO-
[apCcTB Ta 3abe3Ie4eHHs HaCe/IeHHA BYCOKOAKICHOIO CiTbChbKOTOCIIO-
mapcbkolo npopykiiero. 1ls ranysp norpedye 0cobmmBoI MiATPUMKA
Ta IOCTITHOTO PO3BUTKY 5K 3 OOKY Iep)KaBy, TaK i 3 00Ky Hefiep)KaB-
HIX KOMepLifHMX Ooprasisaliil. 3Ha4HO MipOIo 1ieil PO3BUTOK MOXK-
Ha 3a0e3Ie4YnTy 3a JOIOMOIOI0 BIIPOBAJPKEHHsS iHHOBAIiil Ha BCiX
CTaJisIX BUPOOHMI[TBA Ta YIIPAB/IiHHA arpapHUM CEKTOPOM.
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J1a akTuBisalii iHHOBALIIMIHUX IPOLECIB B arpOIpOMICIOBOMY
BUPOOHNUITBI BaXX/IMBOIO YMOBOIO € IIOfIOJIAHHA IIEPEIIKOf, a caMe
o6MexeHOCTi PiHAHCOBMX MOX/IMBOCTEN, C/TaOKOI MiATPUMKM 3 6OKY
[lep)KaBy Ta HU3BKOTO MONNTY Ha iHHOBAI[iIHI pO3pOOKIL.

VIIK 631:147 (477)

I.T. Cnrocap, O.I1. Consanuxk, B.O. CepbeHrok
HHI] «Incmumym 3emnepoocmea HAAH»

O0COB/NINBOCTI ®OPMYBAHHA E®EKTUBHUX
TEXHO/OTIN OTPUMAHHA OPTAHIYHOI MPOAYKLII
HA APEHOBAHUX OPTAHOTEHHUX 'PYHTAX

3abe3TedyeHH TIOAMHY eKOIOTIYHO YICTOIO IIPOAYKII€I0 B Cydac-
HJX YMOBax € IIEpIIOYEPrOBUM 3aBIAHHAM Ci/IbCBKOTOCIIOAPChKOI
HayKJ, sIKe 3yMOBJIEHO HEeOOXi/[HICTI0O KOMIIJIEKCHOTO HiJIXOAY /10 BU-
pillleHHA po6IeMy OpraHiYHOrO BUPOOHMIITBA KOPMIB 32 paXyHOK
MaKCMMaJIbHOTO 3a/Ty4eHHs Oi0JIOTiYHMX Ta NMPUPOJHNUX HMOXXVBHUX
PEYOBUH 3 IPYHTY, a TAKOXX TUX IXHIX CIONYK, AKI MICTATbCA y IIO-
6ivHiit i cupepanpHiil TpoAyKuil poCIMHHNNTBA (KOPEHEeBi pelTKy,
COJIOMA, CTepPHS, CUepaTy Ta iH.), IUIAXOM 6e3I0cepefHbOrO BHECEH-
HA y IPYHT, KOMIIOCTY, OpTaHiYHO-MiHepanbHi 6i0akTuBHI K06puBa.
A Takox 3a7y4eHH: 6araToro Ha HOXXVBHI pe4OBMHM IiJOPHOTO LIAPY
Ta BiBiaHITOBUX NpoOLIapKiB TOPPOBOro IPYHTY.

Hocnif>KeHHA POBOAMIN B CTaljiOHAPHOMY JIOC/TiJli Ha [peHOBa-
HUX CTapOOPHUX OPraHOTeHHMX IpyHTax [laH¢unbcpkoi mocmigHOI
crannii HHII «I3 HAAH» (3annasa p. Cymiit, bopucninbcbkoro p-Hy
KnuiBcbkoi 061.). [pyHT fOCTigHOI BinsHKY — TOP KapOOHATHTIT POro-
30-0COKOBOT'O IIOXO/KEHH 3 BUCOKMM CTYTIEHEM PO3KIany —45-55%
Ta MOTYXHICTIO TOpdoBoro mapy — 1,9-2,2 M; WiIbHICTD CKTaJaHHSA
IpyHTy - 0,215-0,221 r/cM?, TIOBHA BOTIOTOEMHICTD — 270-285 %, 307b-
HicTb — 40-50 %. IlimcTrnaro4ow MiHEpa/bHOKW IOPOJOI0 € OITICEH]
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JeTKi CYyIMHKN. JJociif 3aK/IafjeHnii y Tpupa3soBoMy IIOBTOPEHHI, K
y IpOCTOpi, TaK i B 4aci, 3a cxemoro. 3arajipHa Ioma ginsgsaky 20 Mm%,
o6bnikoBa - 15 M.
[Tin6ip 3makoBO-6060BUX CyMilleil 6araTOpiyHMX TpPaB 3 ONTU-
MaJIbHUM PEXJMOM CKOIIYBaHHA Ta 3aCTOCYBAaHHAM arpOTEXHOJIO-
riYHMX 3aXOfiB JJa€ MOXK/IMBICTb 6€3 BHECEHHS IPOMMIC/IOBUX MiHe-
palbHUX JOOPUB OTPUMYBATM B CUCTEMi OPraHiYHOTO 3eMIepo6-
CTBa €KOJIOTIYHO YMCTi KOPMMU 3 BUCOKMM PIBHEM YPOXKaiTHOCTI.
o Toro >x, po3pobieHa TeXHOIOTisi BMPOOHMIITBA OpPraHiYHMX
KOpMiB 3abe3neuye 3Ha4YHe 3HVDKEHHS BMICTy B OpraHiYHOMY I'PYHTI
pyxomux ¢opM 6i0reHHUX pedOB)H y IPYHTOBUX Ta piYKOBMX BOJAX,
1O CIIpYIsi€ 3HAYHOMY 3HVDKEHHIO 3a0pyJHEHHS JOBKi/IIA.
OpraHiuHe BMPOOHMLTBO KOPMiB Ha OPraHOI€HHMX I'PYHTax Iy-
MiffHOI 30HUM 6asyeTbcsi Ha 3abesledyeHHi ONTMMaIbHOI 6i0IOTiYHOT
aKTMBHOCTI IPYHTY, 30a/JaHCOBAHOTO IIOCTAYaHHS IIOKMBHUX pedo-
BUH IS CiIbCBKOTOCIIOAAPCHKUX KYIBTYP Ta e(eKTMBHOMY OTpPMU-
MaHHIO OpPraHiYHMX KOpPMiB 260 Xap4yoBOI IIPOAYKIil 3 O[HOYACHUM
36epiraHHAM 3eMeTbHUX PecypciB Ta MPUPOZOOXOPOHHNX YMOB Be-
IeHH: 3eMyIepoOCcTBa. Po3po6/ieHHs TEXHOIOTIT BK/TIOYAE:
® PO3pOO/IeHHS CTPYKTYPU YTifib Ta MOCIBHMX IUIOLI Y CiBO3MiHi,
OpTaHiYHOTO yHOOpEHHA 3 JO3BOIEHNMN CTUMY/IATOPAaMI POC-
Ty, MiKpofo6puBamu, 06po6ITKY I'PYHTY Y CUCTeMi OpraHiuHOTO
BUPOOHUIITBA;

® yJOCKOHAJIEHHs TEXHOJIOTIYHMX 3aXOfiB Ta nin6opy CiIbCHKO-
rOCHOJAPChKUX KYIbTYP, IPUATHNX JII1 BEEHHA OPraHiYHOIO
3eMIepo6CTBa Ha PEHOBAHMX OPTAaHOT€HHNX I'PYHTAaX I'yMifIHOI
30HI;

® CTBOpeHHA Ta (pOpPMyBaHHA BMCOKOIPOJNYKTUBHUX CiHOKiCHO-

MMACOBUIHNX PiI3HOCTUITIMX TPABOCTOIB Ta ONTUMI3aLliA peXXu-
My IXHBOTO BVIKOPMCTAHHA 06e3 BHECEHHs IPOMUCIOBUX MiHe-
panbHUX J00OpUB;
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® pO3pOOIeHHA IPUPOJOOXOPOHHMX 3aXOAiB 3aXNUCTy IpeHO-
BaHUX OPraHOTEHHUX IPYHTIB Bif jerpapganii ta 3abpymHeHHs
IPYHTOBUX 1 piYKOBMX BOJ;

® NPOBEJIEHHA €KOHOMIYHOIO, €HEpreTMYHOro Ta €KOJIOTiYHOIO
OLIiHIOBaHHS BUPOOHMIITBA AKICHOI MPOAYKIIil Ha APEeHOBAaHUX
I'PYHTaX y CHCTeMi OPraHiYHOTO BUPOOHUIITBA.

MoxX/IMBMMM TEPUTOPIAMM 3aIIPOBAJKEHHSA TE€XHOJIOTil OpraHid-
HOTO BMPOOHMIITBA Ha [PEHOBAHVX OPraHOI'€HHMX I'PYHTaX € 30Ha
JOCTaTHbOTO Ta HAJJIMIIKOBOTO 3BOJIOKEHH. 3allpOBa/I)KEHH:A TaKUX
TEXHOJIOIIN JaCTh MOXK/IMBICTh HE IMIIe OTPUMATH €KOTOIIYHO YUCTY
IIPOAYKIIilo, a il 3SMEHIINTY iHTeHCUBHICTh MiHepaisanii Topgy Ta 3a-
no06irTv 3a0pyHEeHHs PiYKOBUX, IPYHTOBUX BOJ, i JOBKi/IIs1 GioreHHU-
MI PEYOBMHAMIA.

YK 633.367

I.B. Topaienko
HHI] «Incmumym semnepoocmea HAAH»

POJib TIOMWNHY BINTOTO Y 3BEPEXXKEHHI
EKOCUCTEMM TA NONINLIEHHI FPYHTY

3epHO6060BI KY/IBTYpM pO3ITISAIOTHCS HYHI He JINIIIE SIK PKEePeTIo
36a/1aHCOBAHOTO, JIETKO3aCBOIOBAHOTO JI €KO/IOIiYHO 4ucToro Oinka,
a i AK yuHHMK Oiomorisanii 3emmepo6cTBa, eHepro- i pecypcosbepe-
»keHHs1. CTaHOM Ha ChOTOJHi 4acTKa 36pHOO0OOBUX KY/IBTYP Y 3eMJIe-
po6cTBi Ykpaiuy cTaHOBUTH uie 12 % 3a HeoOxifHOCTI 20 %.

3epHO6060BOI0 KY/IBTYpPOIO, SIKAa IOBMHHA 3ailHATU HaJIeXHe iif
MicClle B YMOBaX IIPOXO/KEHHA BOEHHMX [ill, HECTa4l OPraHiYHUX [10-
OpMB Ta JOPOTOBM3HM MiHEpaIbHNX, € Ky/IbTypa JTIOINH. B arpoeko-
JIOTIYHOMY aCIeKTi HallBa)K/IMBillla POJIb JIIONMHY — 1i€ BiTHOBJIEHHA
HOPMaJIbHOI'O IMIKJIY OpraHiYHOI peYOBVHM i1 a30TY B IPYHTI.
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B VkpaiHi Ky/IbTVBYIOTb TP BUAM JIIONVHY: SKOBTUI, Oimuii i By-
spKkomucTuit. IlociBui mwromi KynpTypu 3 moHan 200 tuc. ra y 70-x
pokax XX CT. sSMeHIIMINCh [0 5,4 Tuc. ra 'y 2006 p., mpore movann
HapelTi 3pocraty i B 2010 p. cranoBumm Bxe 42,6 Tuc. ra. Y 2019 p.
3HOBY BiJjMiYayi 3MEHIIEHHA IIOCIBHUX IUIOL] JIONNHY 0 7,6 TUC. Ta
3a ypoxkaitHocTi 1,83 T/ra, miciA yoro ix nepecranay nNoKasyBaTu y cTa-
TUCTUYHUX 3BiTax. Maibke 95% J10r0 NOCIBHUX IIOL 30CepeKeHi
B JKutomupcekiit, YepHirisepkit i Cymcpkiit 0671. 10 OCHOBHUX ITpH-
YMH CKOPOYEHHSA IOCIBHUX IUIOLL C/IiJ] BifHECTM 3MEHIIEHHA IIONUTY
Ha KOPMM 3 JIIONMHY Y 3B 3Ky 3i 3HIDKEHHSM Ki/IbKOCTI Xyfobu, He-
3HayHa 3a0e3IeYeHiCTh MOMUTY Y IOCIBHOMY MaTepiarii.

Heo6xigHo BimMiTuTH, IO KyIbTypa NIONUH, 30KpeMa Oinmii,
Y CBITi HaJI&KUTDb 10 CTPATEriYHNUX KYIbTYP POCIMHHULTBA. 3rifHO
3 JAaHUMY IPO ITOCIBHI IJIOII KYJIbTYPU, sIKi 30MpaloThcs B Kpai-
HaX-BUPOOHMKAX, NMIONUH Hocizae 888,6 Tuc. ra, 1[0 CTaBUTh J1OTO
Ha JIeB’sTe Miclie cepe]i 3epHOO000BUX KYIbTYp (Imic/is coi, KBacori,
apaxicy, HyTY, BirHI, TOpOXY, coueBuIi Ta Buku). OCTaHHIMM poOKa-
MU 6i/IbIIIe ITOJIOBVHY JIIOIIVIHY BUPOIYETHCS B ABCTpaJIil, /e JIIOIH
KY/IbTUBYETbCA Ha 95 % 3emti. ComojKi copTu MIONNMHY YCIiLIHO 3a-
MIHIOIOTH IMIIOPTHUII COEBUII LIPOT Y KOPMax I BEIMKOI porarol
xypo6u. CepeqHs yposKailHiCTb 3epHa JIIONNMHY Y ¢BiTi y 2020 p. cTa-
HoBMiIA 1,2 T/Ta.

[Tpupopa Haginuma KyapTypy JIONMH OaraTbMa LiHHUMM 6ioj0-
rivHMMHU Ta QisionoriyHMMM 0CcOOMMBOCTAMH, SIKi HEOOXiTHO BUKO-
PUCTOBYBATy B CbOTOfIEHHI.

3a3paTHicTIo a30Todikcalii aTMOChepPHOro a30Ty JIIOINH ITOCi/jae
TpeTe Micle IiC/IA MI0LEepHY I KOHIOIMHY Y€pBOHOI Ta HaVIBUILY —
cepey; OHOPIYHMUX 3epHOO0OOBUX KY/IBTYp, aKyMy/I0l04uu B 6ioma-
ci Big 80 1o 220 kr/ra 6io/10riyHOro a30TYy, 3a/IMIIA€ A30Ty B IPYHTI
120—150 kr/ra, 3gaTHUIl 3abesneuntn cebe a3oroM 1o 75-90 % Big
noTpe6y. 3MEeHUIYIOUN KiTbKiCTh BHECEHUX a30THUX JOOPUB MU Mi-
HiMi3yeMO NpOMMBaHHA HIiTpaTiB y I'pyHTOBI Boau. Pi3ionoriynoro
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0COOIUBICTIO KOpEHEeBOI CUCTEMM JIIONMHY € 3[aTHICTh O peMe-
mianii gpocdariB i3 rOpU30HTIB, po3MillleHUX IIMOIIIe OPHOTO IIAPY,
a 3aBJISKM IiIBUIIEHHIO KOHI[EHTpalil nutpatiB y pusocdepi kope-
HeBOI CHCTeMN 3[JaTHA PO3K/IaZlaT! y IPYHTI BaXKKOpo34unHHi pocda-
T 10 GOCPOPHUX CIIONYK, 5Ki 3aCBOIIOTHCSA POCTMHAMH, @ TAKOX
BUKOPMCTOBYBATY KaJliil, AKMUI BHOCU/IN ITiJi IOIEPENHNKMY, 3 IiJOp-
HOTO ILIapy.

3aBAsSKYM NPOHMKAWYiN 10 2 M, oOpe po3ranayXKeHiil KopeHe-
BiiT cucTeMi MoONNH € epeKTUBHUM «bio/oriYHMM» po3nyLIyBayem
IPYHTY, MiJBUIIYE BOJIOTOEMKICTD, IIOKpally€e CTPYKTYpPY i1 iHIIi
XiMiKo-6iooriyHi itoro BracTUBOCTi. BusiBnieHo Bucoxkmit edext
3IMKHYTUX arpodiToleHO3iB JIONVHY B IPOTUCTOSHHI BiTPOBii
eposii Ta 36epe>xeHHi minaHoi moBepxHi. JlronuH popmye KopeHe-
BY CUCTEMY, HAKOIINYy€e 3HAYHY HaJl3eMHY 6ioMacy, Mae OITIMalb-
HYy I'yCTOTY CTOSIHHA POC/IMH Ha 1 ra BXKe 3 IEPIIOro PpOKY >KUTTA
i BUKOHY€ po/b 6i0710Ti4HOrO 3aXMCTy MmiljaHOI MOBEPXHi Bif BiT-
poBoI eposil.

B anrnomoBHMX KpaiHax jionuH HasuBawoTh «big laife» (Bemukmit
nmucToK). BiH € 4ypmoBoio abopaTopi€lo MOITMHAHHA BYIJIEKUCIOTO
razy i ®AP 3 HacTynHUM IlepeBefieHHAM IX Yy OpraHiuHy peuyoBUHY,
a B KiHI[eBOMY MiJICYMKY B rymyc. JIrormH Mae KoedillieHT BUKOpU-
cranHsa QAP 4,8 %, Toi AK KOHIOIINHA, BIKA, OBEC Ta iHIIi KyJIbTY-
pu - 1,98-2,74 %. Lle 0co6mmBO Ba>K/MBO 3a CBiTOBOI CTYypOOBaHOCTI
I[OJI0 SIBUIA «ITAPHUKOBOTO eeKTy», SIKMIl BUKIMKAHUI 3POCTaH-
HsAM B atMocdepi CO%

Ankanoiny, siki MiCTATbCS B JIONNHI, 320€31€4yI0Th e(heKTUBHMUI
JIOTO 3aXVCT Bifi MOIIKO/DKEHH A WKigHMKaMH. SIK cupepar y ciBo3Mi-
HaX JIIOIVH 3HVDKYE 3a0yp sTHEHICTb HOJTIB i 3aXBOPIOBAHICTh POC/INH,
3MEHIIYE YMCENbHICTh IKIIHMKIB 3aBAAKN HAABHNM aKa/lIo0IljaM.

ITiy gac 3aoproBaHHsA 6ioMacy JIONNMHY 3MIiHIOETbCS CKIaJ IPYH-
TOBOI 0iOTH, Bifj KUTTERIsIBHOCTI 5AKOI 3al€XUTh 1100 eeKTUBHA
pOAOYicTh. 3aopaHa 3e/ieHa Maca JIIONVHY 30ilbLIye YMCENbHICTD
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IPYHTOBMX MIKpOOpraHisMiB, IOKpalllye IX IONYIALIHUIA CKIaf
i migBuITye 610/10TIYHY AKTUBHICTD IPYHTY.

JloBeeHnit MOTEHIlia/I MOPOIIKY 3 TYIINVHHS HaCiHHSA JIIONNHY 6i-
JI0TO SIK €()eKTUBHOTO, iIHHOBAIIi/THOTO Ta EKOHOMIYHOTO 6i0COpOEeHTY
ms normyHanHs Pb (IT) i3 mpo6 cTivyHux BOp.

OTxe, HEOOXiJHO ITO-HOBOMY IOAVBUTUCH HAa KY/IbTYpPY JIIOINH,
AKa 3aBIAKIU CBOIM 0COOIMBOCTAM JOIIOMOXKE PO3B’A3aTH IIepepaxo-
BaHi BuIIe mpo6iemiu, 3a06e3NednTb 3HVDKEHHA BTPAT HEBiHOBIIIO-
Ba/IbHUX JDKEpeJl eHeprii Ta Muplile BUKOPUCTAHHA BiJHOBIIIOBA/Ib-
HUX (HaKomm4eHHs 6ioMacy 3a paXyHOK COHSAYHOI eHeprii).
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YIIK 633.16:631.51:631.582

II.B. JIitBinos, f1.C. ITaB1oBa
HaujionanvHuii ynieepcumem 6iopecypcie
i npupodokopucmysanns Ykpainu

YPOXXAUHICTb AYMEHIO APOT0 3ANIEXXHO
BlA MOMEPEAHUKIB TA OBPOBITKY 'PYHTY
B MPABOBEPEXXHOMY J1ICOCTEMY YKPAIHU

OCHOBHMMM IPUYMHAMM 3HVDKEHHSA BPOXKATHOCTI STYMEHIO SIPOTO
B YKpaiHi € IIOpivYHi KOMMBaHHA NOTOHUX YMOB, IOPYLIEHHA PO3-
MillleHHA KYIbTypU B CiBO3MiHi, HeBifIOBifHOCTI croco6iB 0cHOB-
HOro 06poObiTKy mif KynbTypy [2, 4]. 3a HempaBM/IbHOTO 0OPOOGITKY
I'PYHTY HOTipIIyIOThCS arpodisnyHi TOKA3HNKY JIOTO POIOYOCTI, IO
IPU3BOJUTD 10 3HVDKEHHA KYILEHHA I POCTY KOPEHIB Ta 3MEHIIEH-
HA NOCTYIIHOCTiI BOAM B I'PYHTI, HAXOJ)KEHHS €/IeMEHTIB JKMBJ/IEHHA
IO POCIINHY, 1110, CBOEIO YE€PTOI0, BiJOOPa’KaETHCS B MOTiPIIEHH] KO-
CTi 3epHa Ta 3HIDKEHHI ypoxaltHOCTi Kynbrypu [1, 3].

MerTo HamMX [OCTiKeHb OYy/lI0 BM3HAYEHHS BIUIMBY IIOIIe-
pemHMKa Ta OCHOBHOTO OOpOOITKY I'PYHTY Ha BPOXKAIHICTDh S4Me-
HIo sporo B IIpaBo6epexxnomy Jlicocreny Ykpainu. [locmimkeHHs
NpOoBOAMINCA BIPOJOBX 2021-2023 pp. B CTaljiOHapHOMY JOCIifi
kadenpn 3emnepo6cTBa Ta repbosorii, 3aknageHomy B BIT HYBill
Ykpainu «ArpoHOMiuHa JOCTigHA CTaHLiA». 4MiHb Apuil BMpoOIYy-
BaJIM 3a pi3HUX HonepegHuKiB (Ppakrop A): 1) KyKypyasa Ha 3epHO
(KOHTpONB); 2) cost; 3) pimak o3umuit; 4) COHANIHUK. Takox, Jo-
CIIiJKYBa/IN CUCTEMM OCHOBHOTO 06po6iTKy (dakTop B): 1) monuie-
BT (KOHTPOJIB), IO BK/IIOYAB OPaHKY Ha 23-25 cM; 6e3I0NMNIIeBUI
MINKuil — AVCKyBaHHSA Ha 14-16 cM; 6e3monniieBuit MOBepPXHEBUIT —
IVCKYBaHHA Ha 6-8 cM.

[TpoBemenMMM KOCTIIKEHHAMM BCTaHOBJIEHO, 1110 HAalIBMILA BPO-
KaJHICTb Ky/npTypu 6yma micnsa coi — 7,12 1/ra, mo Ha 35,4 % Buie
KOHTPOJIIO, 32 fKOro Iieil NMOKa3HMK CTaHOBMB 5,25 T1/ra. Husbka
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YPOXKalHIiCTh MiC/IA COHAIIHMKA — 6,0 T/ra, MOACHIOETHCA HEJOCTAT-
HiMI 3amacaMy IPOAYKTMBHOI BOJIOTY Ta HETAaTMBHUM BIIMBOM IIa-
manmui nonepepgHuka. Iicia pimaky 03MMOro Bpo>kalHiCThb KyIbTypu
CTaHOBM/IA 6,72 T/ra, IO iCTOTHO BUIIle 3a COHAIIHMK Ta KYKYpPYyA3Y
Ha 3€PHO, IIPOTe MOCTYIaNacsA COi.
BukopucranHs 6e3n0/MMIIEeBOrO IOBEPXHEBOro 06pobiTKy Ha 6-8
CM IIPU3BOAVIIO 4O 3MEHIIEHHA BPOXKaTHOCTI AYMEHIO APOTO B Cepefi-
HbOMY Ha 9,3 % BifHOCHO KOHTpOom0.OngHaK, 30ibIIeHHA ITIMOVHN
6e3nonuieBoro 00poOiTKy 0 14-16 cM 3HU3WIIO BPOXKAITHICTD KY/Ib-
Typu He3HauHo (- 0,99 %).
Bukopucranna gucKyBaHHA Ha 6-8 CM 3HIDKYBaIO BPOXKalHICTD
KY/JIbTYPU 32 BCiX ITONIEPEIHNUKIB, IIPOTe HaliOi/IbIIIe Mic/s KYKypyA3H
Ha 3epHO — 1,05 T/ra. 36i1bIeHHA I/MOVHM 6e310MnIeBOro 06poobiT-
Ky 10 14-16 cM, 3HIDKYBAJIO YPOXKalHICTh KYy/IBTYpU HE iCTOTHO, a 'y
pasi BUKOPUCTAaHHA COHAILIHNKA AK IONEepeNHNMKa, BPOXKaMHICTD A4-
MeHI0 siporo Oyrna ictoTHo Buioo (+8,8 % T/ra).
Orxe, HallKpalIM MONIEPESHIKOM /i1l AYMEHIO APOTO € COA B II0-
€JHAHHI 3 MITKMM O0e3NOJNIIEBMM OCHOBHUM OOPOOITKOM IPYHTY
Ha 14-16 cM mic/s 30upaHHs, 110 B CepeJHbOMY 3a TpU POKM 3abesIie-
qye YpO>KailHiCTb Ha PiBHi 7,26 T/ra, 1m0 Ha 27,3 % BuIe KOHTPOJIIO.
JIireparypa
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production in the Australian environment. Plant and Soil. 2023.
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YIK 631.53.04:582.681.95

0.0. Kiuirina', H.I. Kynenko?

"THemumym aepoexonoeii i npupodoxopucmysannus HAAH
2[locniona cmanyis nikapcokux pocnux Incmumymy azpoexonozii
i npupodoxopucmysanmus HAAH

OCOB/INBOCTI AHANIZYBAHHA AEAKUX
MOKA3HUKIB NOCIBHUX AKOCTEWU
HACIHHA 3BIPOBOKO 3BUMAUHOTIO

3Bipo6iit sBuyaitauit (Hypericum perforatum L.) — ninHa nmikap-
cbKa pocnmHa. [Ipu upomy, dapmareBTUYHI KaMmIaHii, ki Bupo-
O/15110Th 13 3Bip0o6OI0 MiKapChKi mpenapary, gefani 4acTilie mepexo-
IATH Ha KOPIIOpaTHBHE BYPOLIYBaHHA 3Bip060I0 114 CBOiX MOTpe6.
BomHouac, KynpTuBYBaHHA 3Bipo6oio B YKpaiHi He Habyno momin-
PEHHs, 110 MOB’A3aHO 3 PM3MKaMM Ha OKpeMMX eTalax iioro BUpo-
L[yBaHHA 11 MOTpeOye 30HAJIbHOTO BYBYEHHS i3 PO3pOOIEHHAM Ta
YIOCKOHA/I€HHAM BIiJIIOBiHMX TEXHONOTIA. JJo TOro X, OJHUM i3
BXUIMBUX ACIEKTiB JyIs KyIbTUBYBaHHS 3Bipo0OI0 3BMYAHOTO €
NUTaHHS, 1O OB sA3aHi i3 BCTAHOB/IEHHSAM JOOPOsAKICHOCTI HaCiH-
HEBOTO MaTepiajly Ta MOCIBHMX AKOCTEN HacCiHHA. AJKe HIHI MeTo-
[V aHAJIi3yBaHHA AKICHUX XapaKTEePUCTUK HACIHHA [/ 3a3HAYE€HOT0
BIUJY B YKpaiHi BificyTHi.

MeTow mocmimkeHb 0y/I0 BCTAHOBJICHHS ONTMMAIbHMX YMOB Ta
[IapaMeTpiB BU3HAYEHH I TAKMX IIOKa3HMKIB, AAK: YMCTOTA HACIHHEBOTO
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Marepiany (%) — BiICyTHICTb y HbOMY CTOPOHHIX JJOMIIIIOK i HeTHIIO-
BOT'O HacCiHHS OCHOBHOI KynbTypu; Maca 1000 HaciHuH (r) — 6epyTh
IO yBaru Ipy pO3paxyHKy HOPMU BHUCiBY; Bo/moricTb HaciHHA (%) —
Ma€e Ba)X/IMBe 3Ha4eHHs 11 30epiraHHs IMOCiBHOTO Marepiay.

HayxkoBi pgocnigkenHsa nposefeHi ynpopgosx 2021-2023 pp.
y Hesanexxuiit naboparopii exonorii HacinaunTBa [HCTHTYTY arpo-
exosorii i mpupogokopuctysania HAAH i Bippgini cenexuii Ta Ha-
cinanuTsa JlocnigHol cTaHuii IiKapChbKUX pOCINH [HCTUTYTY arpo-
exororii i mpupopokopucryBanus HAAH. Hesanexxna maboparopist
exosnorii Hacinuunrea IAIl HAAH akpenuroBana HanionanbHum
areHTCTBOM 3 aKpepuTanii YKpalHM Ha BiNOBIZHICTb BMMOTaM
OCTY EN ISO/IEC 17025:2019 y cepi Bu3HaYeHHSA HOCIBHUX SAKO-
CTell HACiHHA COPTIB CIIbCBKOTOCIOMAPChKUX KYIABTYP, KBITKO-
BO-JIeKOPAaTMBHKX Ta edipoomniitHux KynbTyp (ATectat Ne 201448,
mivicHmit o 12 mrororo 2027 p.).

Jocni>)xeHHA TPOBOAWIN 3 YPaXyBaHHAM METOAMYHUX IiXO/iB,
HaBeJleHuX A iHmmx Kyneryp B JCTY 4138-2002, ICTY 2116-92,
HCTY 7018:2009 Ta Mi>kHapoHMX IIpaBUIaX aHa/Ii3y HaCiHHA.

[l14 aHaTi3yBaHHA BUKOPMCTOBYBA/IV HACIHHA KY/IbTUBApPY (CUHTe-
TH4Ha nonynsunis) Hypericum perforatum L., Bupoeny Ha JocmigHin
craHuii mikapcbkux pocnuH IAII HAAH.

[Tepen moyaTKoOM aHajIi3yBaHHsA CcepefHIo MPoOy HaCiHHSA BUCKIIA-
NV Ha po30ipHY JOIIKY Ta BU3HAYa IV 3ara/IbHUI CTaH HaCiHHA: KOJIp,
O/11CK, HasIBHICTD IUTICHSBY, 3anax (y pasi BUsB/IEHHs KPYIIHUX [OMi-
IIOK X BUAIIAIOTD i 3BXKYIOTh O COTOI YacTKy rpama). [lyis mopab-
IIOTO aHATi3yBaHHA i3 cepefHbOI Tpobu popmyBamm poboUy.

ExcniepumenTanbHO BCTAaHOB/IEHO, WO [/ IPOBEIEHHSA aHasli-
3yBaHHS Ha BM3HAYEHHS YMCTOTU i BiIXORy HaciHHA 3Bipo6OIO 3BU-
YajfHOTO i3 cepemHbOI MpobU Macow 5 r BapTo GopMyBatu pobody
npo6y - 0,5 r. Yucrory i Bigxiy HaciHHA 00YMCTIOBANM Y BiCOTKAax
[0 Macyu HaBaXKM pob6odoi mpobu. OTxKe, BMICT HaCiHHSA OCHOBHOI
Ky/IbTYPM B BOCTIIPKYBaHil po6i caras 98,4, a Binxix — 1,6 %
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ExcnepumeHTanbHO HifgTBEepIKeHOo, 1o Macy 1000 HaciHMH 3Bi-
po600 3BMYAITHOTO Kpallle BU3HAYATH LIJIAXOM 3BRXXYBaHHA Ta HO-
JaBaHHA JBOX MOBTOPIB mo 500 HaciumH. O6YMCIIOBANIU CepesHbO-
apudMeTryHe Mac IBOX IIOBTOPIB, IXHIO CyMy, a TaKOX (DaKTUIHY
po306iKHiCTP MK HuMU. BifmoBifHO DO IpOBeeHMX PO3PaXyHKIB
maca 1000 nacinnn cranosuna 0,114 r.

JIns mpoBefieHHA aHa/li3yBaHHA BOJIOTOCTi HACIHHA €KCIIePYIMEHTA b~
HO BM3HAYeHi HACTYIHI mapamMeTpu: Maca HaBaXku — 0,5 1, Temmnepa-
Typanit pexum - (130+£2°C), yac BucyumryBanHsa — 40 xB. BignosigHo
[0 IIPOBENEHNX PO3PaXyHKIB, BMICT BIIbHOI BOJIOTM Y HACIHHI JOCTII/IKY-
BaHOI IIPOOY Ky/IbTVBAPY 3Bip0OOI0 3BIYAITHOIO CTAaHOBYUB 5,7 %.

OTXe, eKCIepuMeHTaIbHO BCTAaHOBJIEHO ONTMMAJIbHI yMOBM Ta
napaMeTpy BU3HA4YeHHs MOCIBHMX SKOCTeil HaciHHA 3Bipo6oo 3BU-
YajlHOTO 3a IOKa3HMKaMI: YMCTOTAa HACIHHEBOIO Marepialay, Maca
1000 HaciHMH, BOIOTICTb.

YIK 632.95.024.4:632.954

B.1. Crapony6, €.11. Tkay, B.O. IIBiryn
Incmumym azpoexonozii i npupoookopucmysanns HAAH

BU3HAYEHHSA IHTEHCUBHOCTI ®ITOTOKCUYHOIO
BMNBY ®YHTILUAIB B ATPOLLEHO3I
COIl 3A PI3BHUX HOPM BHECEHHA

Bigmomo, 1110 cos - Lie 0fHa 3 HaliJaBHININX CiI/IbCBKOTOCIIOAAPChKUX
KY/IbTYp, fIKa aKTMBHO BUPOULIYETbCA B YKpaiHi Ta B YCbOMY CBiTi.
bo6n 11i€1 6i1K0BO-1[iHHOI KY/IBTYpH IINPOKO BUKOPUCTOBYIOTb y Xap-
YOBIill, KOPMOBIil, TEXHIYHIN Ta MeAU4Hil mpomucnoBocTi. Hacinna
coi MictuTh: Bif 30 10 55 % 6Oinka Ta Big 15 1o 25 % — pocnmHHOI o7l

OpHiero 3 0cO6MMBOCTEN POC/INH COi € HAKOIMYEHHA a30Ty Ha KO-
PEHAX Ta B IPYHTI, IO CIIpUAE HACTYIIHUM Ky/IbTypaMm, sKi OymyTh
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BMPOIIYBATHCh IIiC/IA COI 3aCBOIOBATY 11€11 a30T, TUM CAMUM IIPUIIBH/I-
LIYHOYM CBIVl PICT Ta PO3BUTOK.

Cos € HalIMeHII Bpa3nBoo0 0000BOI KYIbTYpOIO Cepel iHIINX,
aJjie pa3oM i3 TMM HiJJa€TbCs ypakeHHIO IPUOKOBUMI, OaKTepiabHu-
MM Ta BIpYCHMMU XBOpOOaMM IIij] 4ac BCbOTO BereTaliiiHOTO Mepioxy.
BapTo BigmiTiTH, 1110 HAVI0iTbLI IKOLOYMHHIMM Cepefi IPUOKOBUX 3a-
XBOPIOBAaHb Ta TaKVMI, IJO CTAHOB/IATD 3HAYHY 3arpo3y /L1 ManoyT-
HbBOTO BpOXKato Oy/u BUSIB/IEHI aCKOXiTO3, CK/IEpOTIHI03 (6ia THUb),
cenrtopios (ip)kacta IIAMUCTICTD), aIbTEPHAPi03, IIEPEHOCIIOPO3 abo
HecrpaBXHA O6opomrHycTa poca. Cepesl BipyCHUX 3aXBOPIOBaHb I10-
ciBu coi Oynu ypaxeHi Mo3aikor. ToMy, micis BUSBIEHHS BMIIe3Ta-
[aHUX 3aXBOPIOBaHb I1OCTA€ HEOOXITHICTh y 3aCTOCYBaHHI XiMiYHOTO
3aXMCTY MOCIBiB, a caMe 06po6ka QyHrinumamMmu.

Binomo, 110 XimivHi Ipenapary, sKMMU IPOBOAATH 00pPOOKY IOCIBiB
CI/IbCHKOTOCIIOAPCHKIUX KY/IBTYP MOXKYThb BIVIMBATV Ha POC/IVIHY KYJIb-
TYPU, TUM CaMMM 3aBJal0uy 3HAYHOI IIKOM. 3arajioM BHACIINOK dito-
TOKCUYHOI JIii IPUTHIYYETHCA PIC 1 pO3BUTOK POCIUH KYIbTYP, 3HIKY-
€TbCS IX BPOXKAIHICTD, pOC/INHA CTpecye abo MOBHICTIO ruHe. Tomy,
ISl BU3Ha4YeHHs (DITOTOKCMYHOL [ii MecTUIV/IB, SKUMM TIPOBOIVIIN
00po0OKy coi, Hamu 6yy10 poBeieHo 06/iKy yepes 7, 14 Ta 21 fieHb.

Tak, y NHONbOBMX YMOBAaX, IPOTATOM BereTaliiffHOro Iepiony
2023 p., Ha TepuTopii CKBUPCHKOI AOCTIAHOI cTaHIii Opra”HiyHOro
Bupo6unuTaa (CJCOB) M. CkBupa Ha mmociBax coi 6y/10 mpoBeeHO
00poOKy ¢dyHrinuaaMu 3 TakuMMM [iI0YMMU pedYOBMHAMU, SIK Kpe-
30KCUM-eTWI, 125 + emokcukoHasorn, 125 + audeHokonasorn, 80 1/,
B HOopMi BuTpatu 0,5 Ta 0,7 n1/ra; riodpanar-merw, 233 r/n + Terpa-
KoHa3o71, 70 1/, B HOopMi BuTparu 0,5 n1/ra. O6IpUCKyBaHHS NpO-
BOJMIM IBOPa3oBo, y pasi BBCH - nmovarok 6yToHisanii — moyaTok
uBiTinHa Ta BBCH 65-70 — nepiosi NOBHOTO IBiTiHHA — 10 IOYATKy
dbopmyBaHHs 606iB coi.

[Ticnsa neprroi 0OpoOKY IpernapaTtoM 3 MiF0YO PEYOBMHOI Kpe-
30KCcUM-eTw1, 125 + emokcukoHason, 125 + mudenokonason 80 1/,
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B HOpMi BuTpatu 0,5 71/Ta Ha 7 [eHb Mic/IA JIOr0 BUKOPUCTAHHA BUAB-
JIEHO, IO iHTeHCUBHICTh IPOABY (iTOTOKCMYHOCTI cTaHOBMIA 3,47%,
Ha 14 ieHb — 3,41%, a yepes 21 eHb nic/is BHeceHHs — 3,14%. ITig yac 06-
JTKiB IiC/Is1 TOBTOPHOTO OOTIPVCKYBAHHS POC/IVH COI IPOsIB GiTOTOKCHY-
HOCTi CTAaHOBMB Ha 7 JieHb — 3,14%, 14 nenn- 1,82% Ha 21 nenb — 1,49%.

[Tpm 36inbuIenHi HOpMu BuTpaTu GyHrinuay go 0,7 11/ra, npu nep-
it 06poO1]i iIHTeHCTUBHICTD MPOSBY PITOTOKCMYHOCTI Ha 7 JIeHb Cs-
rama 3,90%, na 14 menp - 3,83%, Ha 21 meHp — 3,58%.

[Ticns nmoBTOpHOI 06pOOKM MOCIBIB PyHriMAOM iHTEHCUBHICTD
nposiBy GiTOTOKCUYHOCTI Ha 7,14, 21 JleHb CTaHOBW/IA BiJIIOBifHO —
3,42%, 2,44%, 1,63%.

[Tpn nepiiit 06po61i eTaTOHHNUM QYHTIUIOM 3 IIpernapaTuBHOI
dopmoro Tiodanar-meru, 233 /1 + Terpakonasosn, 70 r/i1, B HopMmi
ButpaTyn 0,5 1/Ta iIHTEHCUBHICTD ITPOABY (PiTOTOKCMYHOCTI CTAHOBWIIA
Ha 7 meHb 4,50%, 14 mensn 3,41%, Ha 21 genp — 4,0%.

[Ipn moBTOpHOMY OONpPUCKYBaHHI (YHIIMAOM iHTEHCUBHICTDH
IposBY PITOTOKCUYHOCTI cATana Ha 7 geHb — 3,67%, 14 fenb — 3,33%,
21 penb — 2,17%. 3arajoM IO BapiaHTaX CIIOCTepirany 3MeHIIEHH:
1pOosiBy GiTOTOKCMYHOCTI MiC/Is IOBTOPHOTO OOIPUCKYBaHHS.

3a ImKaso NposBy GiTOTOKCUYHOCTI BCi BocipKyBaHi ¢yHrinm-
M M/ JIefib IIOMiTHMII CTYTiHb IPOABY (iToTOKCMIHOCTI (10 10%).

B ocHOBHOMY NOIIKOIKeHHA Oy/I0 BUABJIEHO Ha JIMCTKAX COI, 0CO-
0/11BO Ha KiHYMKaX, TAKOX (QiKCyBamm XI0p03, IO>KOBTIHHS NTNCTKIB,
CKpy4YyBaHHs KpaiB Ta KiHYMKIB IMCTKIB B c1abOpo3BMHYTIiT opMi,
sKi TTOTIM NPOSIBII/INCH IUISIMaMy, 10 Binosigaso I 6any - cTymneH:o
IIOIIKOPKEHH A Ha BCIX BapiaHTax.

Hns Toro, mo6 MmiHiMisyBaTy Ta 3amo6irtu mposiBy iTOTOKCHY-
HOTO BIUIMBY XiMiYHVX IIpenaparis, IKUMU 00pOOISAIOThCS CiMbChKO-
TOCHOZIAPCBhKi KYIBTYpH, IOTPIOHO HOTPUMYBATHUCDH ITOTOHNX YMOB,
HOPM BHECEHHs TUX 4M iHIIMX IIperapariB Ta ¢asy, B sKiil IpoOBO-
IUTHCSI 0OpOOKa KY/IbTYPI.
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YK 578.85/.86: 578.2

B.O. IIBiryn, I.I.I'ymensok, B.I. Crapomy6
Incmumym azpoexonoeii i npupodokopucmysanns HAAH

MOHITOPUHT BIPYCHUX XBOPOB
HA POC/ZIMHAX OTIPKIB Y TEM/IMYHUX
rocnogAPCTBAX YKPATHU

OBOYIBHMIITBO 3aKPUTOTO I'PYHTY OfHA 3 HANOI/NbII iHTEHCUBHUX
¢dbopMm 3emepoOCTBa, SIKAa Ja€ MOXKIUBICTb OTPUMYBATV 3HAYHUI
ypoOKail 3 ONMHMII IUIOLIi MPaKTUYHO Kpyrmmil pik. OpHak crenm-
¢biuHi yMOBM 3aKpUTOTO I'PYHTY: BiICYTHICTD CiBO3MiHN, 6e33MiHHe
BUKOPUCTAHHS T'PYHTIB, BiICYyTHICTb COPTIB i ribpuais i3 rpymnosoro
CTIMIKiCTIO 1O XBOPOO, OCOONMMBICTD IITYYHO CTBOPEHOrO MiKpOKJIi-
MaTy B TEIVIMUAX Ta iHIII YMHHUKY CTBOPIOIOTb CIPUATINBI YMOBU
JUI MaCOBOTO PO3BUTKY pi3HOMaHITHNUX 6aKTepia/bHNUX, TPUOHMX Ta
HEMaTO/IHMX 3aXBOPIOBaHb.

Benmuky He6esmeky M TEIVIMYHMX TOCHOMAPCTB CTAHOBJIAIOTDH
BipyCH, OCKI/IbKM IIPU3BOAATD 4O 3HAYHUX BTPAT YPOXKal0, a B OKpe-
MUX BUIIQJIKaX ypoO)Kall BTpadae€TbcsA MOBHICTIO. Tak Bipycy 3emeHoi
Kpamyactoi Mo3aiku oripka (B3KMO) B TemmmyHux rocrogapcrpax
Ykpainu cipmunHioe 50—85% BTpaty BpoXKar, a IVIOAMU, O TOTO X,
3HAYHOIO MipOI0 BTPAYalOTh TOBAPHY AKiCTb.

Hocnimxennsa B3BKMO Ha Tepuropii Ykpainu posnouanocs B ce-
penyHi 1960-x pokis. Toxi Brieprue 6yno izeHTN(iKOBaHO yKpaiHCBKi
isomaTH Bipycy, onmcaHo ix ¢isuKo-XiMidHi BTacTUBOCTI i MoKasaHo,
I0 B €KoNoriyHmx ymosax Ykpainum B3KMO sycrpidaerbca nmine
B YMOBaX 3aKpUTOIO I'PYHTY Ha Ky/JIbTypaxX OTripKiB.

Meta po60Tu — IpoBeCTV MOHITOPMHTI BipyCHIX XBOpoO Ha poc-
JIVHAX OTipKiB y TEIUIMYHMX TOCIIOAAPCTBAX. Y poOOTi BUKOPUCTAHO
CIIEKTP METOfIiB, KMl BK/IIOYAB Bi3ya/lbHY AiaTHOCTUKY, iMyHODep-
MEHTHMII aHaJIi3 Ta METOJ, CTATUCTIYHOI 0OPOOKY TaHMX.
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Byno o6crexxeHo TermyaHi rocriogapcTsa 4 obmacreit: BIHHUIIBKOI,
Opecpkoi, Yepkacpkoi i YepHiriBcpkoi 061 PocnmuHi 3pasku orip-
KiB BiOmpanm 3a BisyaJlpHUMM CUMOTOMaMK. BcTaHOB/IEHO, IO
Bipycu BUK/IMKAIOTb PI3HOMAaHITHI CMMIITOMM Ha POC/IMHAX-TOCIIO-
Japsx, poAB AKMUX 3HAYHO Bapilo€ Ha OMHIN 1 TiMl caMill pOC/IMHI.
Haritunosimmmu BipycocrenudiyHuMy CMMIITOMaMy Oy/In: 3aTpUM-
Ka pOCTY pOC/IVH, Pi3Hi BUAY MO3aIKM, CCTEMHI HEKPOTUYHI I/IAMMA
Ta gedopmaris Ha mwkipni mwioxis. Hepinko posButox xBopobu npo-
TiKa€e HEIOMITHO, aJpKe BCi PYJHIBHI Ipoliecy BinOyBalTbhCs 3cepe-
AVHU pocnyHy. PocnuHHI 3pasky aHajisyBamyu iMyHOpepMEeHTHUM
ananisom (IPA) Ha HasABHICTP TaKMX BIPYCHMX aHTUTeHIB: Bipycy
oripkoBoi mo3zaiku (BOM), Bipycy 3eneHoi kpamdacToi Mo3aiku orip-
ka (B3KMO) Ta Bipycy TIoTIOHOBOI M0o3aiku (BTM).

OTtxe, y pesynbraTi IepeBipku BifjiOpaHUX POCIMHHUX 3pas-
KiB OripKiB Ha HasABHICTb BIpPyCHMX aHTUTE€HIB IIPOBOJVIN METOLOM
IDA 3 xoMepUiTHMMM aHTUCHMPOBAaTKaMu. Pe3ynbratyu [OCTiKEeHb
IOKa3aay, 10 y TeIVIMYHMUX rocrnopapcrBax Bimnunbkoi, Opgecbkoi
i YepHiriBcpkoi 0671. 6yno Bussieno B3KMO.

VIMOBipHO, IIMpPOKe MONMPEHHS IIbOTO BipyCy B TEIIMYHMUX FOCTIO-
[apCTBax IOB’s13aHe, Nepefycim, 3i musixamn nepepavi. Tak, BBKMO
mobpe IepefjaeTbcsl HACIHHAM: Bipyc MICTUTBCS Ha BepXHIll 4acTMHI
IJTiBKM HacCiHHA i Iepefiaya Bipycy IOTOMCTBY BifjOyBaeTbCsi BHACI-
JIOK TPaBMyBaHHs TKaHUHU ITAPOCTKIB, KYAM ¥ MOTpAIUIs€ iHDeKIis.
Ockinbkn Bipyc fy>ke eeKTUBHO NePeaETbCs 3 IPYHTOBUM PO3YN-
HOM, TO IIOTaHa CTepuUIi3allid IPyHTY IPU3BOAUTD IO LMK/IIYHOIO IIe-
pesapakeHHsI POC/IMH i HEMOXK/IMBOCTI TPUBAJIOTO M030aB/IeHHS Bif
BipycHOI iHdekmii. [/ TeIIMYHNX rocogapcTs YKpaiHu OCHOBHUM
LUIAXOM IIOIIMPEHHA BIPYCY 3€/€HOI Kpalr4acTol MO3alKyl OTipKa €
BipyciHdikoBaHmMit IpyHT. POCIMHHI penITky po3KIaaldnch BUBi/Ib-
HIOIOTH Bipyc, sIKMIT IIOTPANIMBIIN Y IPYHT, 30€pira€Tbcsi TaM JOCUTb
TPMBAINII Yac, a 32 BUCIBAaHHS HACiHHSA Y TaKUil IPYHT BifOyBaeThCs
mBKKe iH}iKyBaHHA MPOPOCTKiB. [lo TOro X, Bipyc CTiNIKMil 10 yMOB
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HaBKOJIMIITHBOTO cepemoBuia. Oco6mmMBoCTI NUIAXIB nepenadi ta ¢i-
3UYHMX BIACTUBOCTEN Bipyca B CYKYIIHOCTI 3 HE[JOTPMMAHHAM CaHi-
TapHUX HOPM Y TEIUIMIAX i IPU3BOJSUTD 10 MaCOBOT'O yPa>KeHHHA pOC-
JIVH 1 AK HACiJOK 3HAYHOI BTPATH IIPOJYKIJil.

HapiitHuii 3axucT 0BOYEBUX KY/IBTYP BiJi BipycHUX iH(eKIIilt Mo>xe
3a6e3e4n Ty TUIbKI KOMIUIEKC 3aX0/iB, AKII1 BU3HAYAETHCA BUIOBUM
CKJIQJIOM BipyCiB, IIEPEHOCHMKIB, a TAKOX IX 0i0lOTiYHMMY Ta eKOJIOo-
TiYHMMM XapaKTepuCcTUKaMI. I1s1 0OMeXeHHA PO3NOBCIOIKEHHA iH-
dexii Ta iX HIKOZOYMHHOCTI MOTPIOHO JOTPUMYBATUCh HOPM IIpodi-
JIAKTMKY Ha BCiX eTalax Ipouecy BUPOUIYBaHHA OBOYEBUX KYIBTYP,
B TOMY 4MCJ/Ii BUKOPUCTAHHA II€PEBIPEHOro MOCA/IKOBOIO i HaCiHHE-
BOTO MaTepiainy.
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