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CEKIIA 1. POCJIMHHUIITBA

GROWTH AND DEVELOPMENT OF SUGAR SORGHUM DEPENDING ON
THE DENSITY OF STANDING PLANTS

BAWJIA IOpiii, KOBAJJEHKO Baaum,
BOHJAP Ounekcanap — cTy/ieHTH (aKyJIbTeTy arpoHOMii
KepiBHuk — nonentka kadenpu pocnuaaunrsa YHY, BUIIHEBCBKA JI. B.

Sugar Sugar is a culture that has a particularly deep root system. With the help
of it, it uses moisture from deeper layers of soil during the first half of the summer,
drying them more, and in the second half of the summer uses soil moisture of rainfall.

Sorghum as a culture that has an effective C, photosynthesis mechanism, can
actively carry out the processes of absorption and transformation of light energy at air
temperatures of 35°C and even 40°C, while other crops, under these conditions,
practically stop assimilation processes and are in a state of depression (wheat,
barley). It is known that the yield depends on the area of the leaves and the
productivity of photosynthesis and more it can be if the area of the leaf surface of the
plants is optimal, which in turn will contribute to the process of photosynthesis. It is
known that many factors are influenced by the size of the area of the leaf surface.
One of them is the density of standing plants, the regulation of which makes it
possible to improve the photosynthetic activity of sorghum.

Sinyagin Il and a number of authors, they claim that at different density of
standing plants in crops, different conditions of temperature and light are created,
carbon dioxide and other factors of life that affect the absorption of physiologically
active radiation, the intensity of photosynthesis and breathing processes. In thickened
crops there is an increase in relative and absolute humidity, which is due to the
deterioration of air metabolism.

Measurement of the assimilation area of the leaf surface of plants, depending on
the density of standing of the sorghum of sugar, was carried out in the basic phases of
development: tiller, exit to the tube, ejection of the parcel-flowing, wax-full ripeness
of the grain.

The research data showed that the area of the leaf surface increased from the
tillering phase to the complete flowering phase, forming a maximum. In the future, it
began to decrease, due to the dying of the lower leaves, to the phase of complete
ripeness of the grain.

It is established that the total area of leaves decreases much slower than the
decrease in the number of plants (standing density) over a large nutrition area,
forming more leaves, and individual leaves grow much larger than in crops with
optimal plant nutrition.

Increasing or decreasing the nutrition area causes large changes in the size and
number of leaves, respectively, the size of the assimilation surface as a separate plant
and crops as a whole changes.



Researchers' data confirms that the optimal area of the leaf surface is an
indicator that characterizes the efficiency of the complex or individual elements of
cultivation technology that influence the process of crop formation.

The largest area of the assimilation surface of one plant was observed at the
lowest stand density in all the studied variants. In sorghum for plants density 200
thousand pieces/ha was maximum in the phase "The ejection of the hair-flowing" and
was 2248, 2433 and 2156 cm? for sowing seeds with a row spacing 15, 30 and 45 cm,
respectively. With the thickening of the crops, the area of the leaf surface of one plant
decreased and was at 300 thousand pieces/ha 2140, 2290 and 1993 cm2; For the
density of 400 thousand pieces/ha — 1954, 2072 and 1804 cm? according to the width
of the rows of plants 15, 30 and 45 cm.

Thus, the pure productivity of photosynthesis depends on the pace of
accumulation of biomass of sugar sugar plants in all vegetation periods. The use of
photosynthetic active radiation contributes to the formation of a greater vegetative
mass, which reaches a maximum during the ejection of plant-flowing plants and
gradually decreases in subsequent phases of growth and development.

THE REALIZATION OF THE GENETIC POTENTIAL OF SUGAR
HYBRIDS DEPENDING ON THE EFFECT OF SOIL FERTILITY AND
FERTILIZER

KPABYYK Muxaiisiio, BPYC Bagum, MEJIBHUK BikTop — cTyaeHTH
(bakyIpTeTy arpoHOMii
KepiBauk — nonentka kadenpu pocmaaunTea YHY, BULIHEBCBKA JI. B.

In the conditions of reform of agriculture of Ukraine, the issue of increasing
production of crop production is particularly acute. In solving this problem, a large
role belongs to sugar beets, which are a source for the production of a vital product —
sugar.

However, in recent years, the area under sugar beet crops has been declining
steadily, which is caused by high labor costs, energy resources for their cultivation
and low vyield. All this requires the search for such cultivation technologies that
would help reduce production costs and create conditions for plant growth and
development that would allow maximum to realize the biological potential of modern
high -performance hybrids of sugar beet.

Under modern conditions, requirements for different varieties and hybrids,
depending on the method of use are different and fully realized their potential. Of
great importance for improving productivity, efficiency of the yield of the sowing
area can be the cultivation of different varieties and hybrids of field crops, depending
on the level of soil fertility on each land plot. The potential of plant productivity only
at first glance is a natural property. In fact, the productivity of modern varieties and
hybrids of field crops is the result of the detection of their high qualification and
equipment.



The formation of yields occurs through complex biological mechanisms of plant
growth and development processes is inextricably with environmental conditions,
which are constantly changing. Therefore, the main groups of factors that determine
the level of yield and its stability are on one side, the genotype of a variety or hybrid,
and on the other — climatic conditions of cultivation.

The research was conducted at the experimental field of the Department of Plant
Growing of Uman National University. Soil of the experimental area — black soil
podzol-loam with humus content (by Nikitin method) in the arable soil, depending on
the fertilizer variant, was 2.81-3.64%, Phsol — 4.7-5.3, the degree of soil saturation
with bases of 70-8 alkaline-hydrolyzed nitrogen (by cornfield method) — 119-140
mg/kg, moving forms (by Chirikov method) P,Os ¢4-284 and K,O — 78-192 mg/kg.

In the experiment, hybrids of beetroot of sugar domestic and foreign breeding
were grown: Ukrainian World Cup — 70, Uman World Cup — 72, KV-Bar, Ariana,
Lenora, Christella.

The study found that sugar beet plants compared to other crops use nutrients
during vegetation in much larger quantities. Interesting is how the genetic potential of
hybrids of sugar beet is realized. The highest yield of sugar beet beet in the
experiment was 53.6 t/ha hybrids, Ariana — 55.1 t/ha, sugar content — in hybrids
Ukrainian World Cup — 70, Lenora, Ariana — 15.4-17.7%. In the variant without
fertilizers, the most successful were hybrids of the Ukrainian World Cup — 70 and
KV — bar. The example of modern high-performance hybrids is clearly manifested by
the realization of their genetic potential. Thus, if in the first rotations of the
experiment, the yield of sugar beet roots was within 21.5-38.2 t/ha, then modern
hybrids are sold much better — up to 53.6-55.1 t/ha.

INNOVATIONS IN AGRICULTURE OF UKRAINE: DEVELOPMENT OF
AGRICULTURAL SECTOR IN CONDITIONS OF CLIMATIC CHANGES

BAPHY /lannsio — cTyAeHT QaKyIbTeTy arpoOHOMIl
KepiBauk — nonentka kadeapu pociuaaunrea YHY, TPETBAKOBA C. O.

Ukraine's agriculture has always been and remains
one of the key sectors of our country's economy. With
rich natural resources and a favorable climate, Ukraine
= has all the preconditions to be a powerful player in the
.. Wworld agricultural market.

However, like any other industry, agriculture
‘W faces a number of challenges, especially in the context
= of global climatic changes. Let's look at how the
& agrarian sector of Ukraine adapts to new realities,
—_" Introducing innovations and technologies of sustainable
. agriculture.
The current state of the agricultural sector of
B¢ Ukraine




Ukraine is famous for its black soil and a powerful agrarian sector. Our country
iIs one of the leading agricultural exporters in the world, especially grains and
oilseeds.

Ukraine's agriculture not only provides food security for the country, but also
makes a significant contribution to the global food system.

« Ukraine is one of the largest exporters of sunflower oil,

* our country is included in the top 5 grain exporters;

« the agricultural sector provides a significant share of Ukraine's GDP;

However, despite these achievements, Ukraine's agriculture faces serious
challenges. Climate changes, drought, irregular precipitation — all this creates new
risks for agricultural production.

u / |/ Challenges for agricultural production in Ukraine

\[}/, : Climate changes are becoming more and more

1) noticeable for Ukrainian farmers. Here are some of the

main problems that Ukraine's agriculture faces:
» drought and lack of water for irrigation;
e change in temperature regimes that affect plant
vegetation;
* increase in the number of pests and diseases of
plants;
« soil erosion and reduction of their fertility.
These factors force farmers to look for new
L. approaches to agriculture, to introduce innovations and
to adapt to new conditions.

Innovations in agriculture of Ukraine
In order to overcome the challenges and ensure the sustainable development of the
agricultural sector, Ukrainian farmers and agricultural enterprises are actively
innovation. Consider some of the key areas:
1. Accurate agriculture
2. Accurate agriculture is an approach that allows you to optimize the use of
resources based on a detailed analysis of data on the status of fields and crops. In
Ukraine, more and more farms are using accurate agriculture technologies, such as:
e « GPS navigation for agricultural
™ ~ | machinery
‘ ~ + drones to monitor crops
N .« sensors to analyze the condition of the
soil and plants
“ These technologies allow farmers to
make more accurate decisions on
o fertilizer, irrigation and cultivation,
which leads to increased vyields and
reducing costs.
2. Resistant to drought varieties of

plants



Ukrainian breeders are actively working on the creation of new varieties of
crops, which are better adapted to the conditions of climate change. These varieties
are characterized:

* increased resistance to drought;
* better adaptation to high temperatures;
* Resistance to new pests and diseases.

The introduction of such varieties helps farmers reduce the risks of crop loss in
unstable climate.

3. Effective irrigation systems

In the face of frequent droughts, effective water management is becoming
critical for Ukraine's agriculture. Innovative irrigation systems such as:

« drip irrigation;

* base irrigation;

» Irrigation systems with automatic control.

These technologies can significantly save water and increase the efficiency of its use.

4. Organic agriculture

In Ukraine, there is an increase in
Interest in organic agriculture.
| This approach involves:
« abandonment of synthetic fertilizers
. and pesticides;
» use of biological methods of plant
protection;
« introduction of crop rotation and other
environmental practices;

: ~ ' * Organic agriculture not only helps to
preserve the environment, but also aIIows to produce high cost products.
The role of technologies in the development of the agricultural sector of Ukraine
Technologies play a key role in the
transformation of agriculture of Ukraine. s M N
Consider some of the most promising areas: ; m}' : :

Satellite monitoring of crops k.t 74 o 'i
The use of satellite technologies allows ’_* ~ap. - ag
farmers to receive up -to -date information 3 3\@ & A
about the status of their fields. This includes:
« NDVI vegetative index evaluation 2 i
 Monitoring soil moisture
« yield forecasting
Avrtificial intelligence and machine learning
Artificial intelligence technologies are increasingly used in Ukraine's agriculture.
They help:
« analyze large amounts of data for decision making;
* predict weather conditions and risks for crops;
* optimize the use of resources.




Internet things (I0T) in agriculture

The introduction of 10T devices allows
you to create “smart farms” where:

* sensors collect data on the condition of the
soil, plants and the environment;

 automated systems control fertilizer watering
and application;

« farmers receive up -to -date information in real
time;

These technologies help optimize the use
of resources and increase the efficiency of
agricultural production.

Adaptation to climate change in agriculture
of Ukraine

Climate changes are becoming more and more noticeable to the Ukrainian
agrarian sector. The following practices are being implemented for adaptation to the
new conditions:

Changing the structure of crops

Farmers are reviewing traditional approaches to choosing crops, given the new
climatic conditions:

« introduction of more drought resistant crops;
* experimentation with new crops that are better adapted to warm climate;
« Change in sowing and harvesting.

Development of irrigation systems

In the case of frequent droughts, the development of effective irrigation systems
becomes a priority:

» modernization of existing irrigation systems;
« introduction of water -saving technologies;
« Use of alternative water sources for irrigation.
Introduction of soil-protective technologies
N To preserve soil fertility under climate change are
‘™ used:
» minimal tillage;
« use of siderates and mulching;
« introduction of anti -erosion measures.
Development of the agro -industrial complex of
. Ukraine.
The export of the agro-industrial complex (APC) of
Ukraine is key to ensuring the country's food security
" and strengthening its position in the world market. The
. main areas of development include:
- 1. Modernization of production
=% . ypdating of agricultural machinery:;
— « introduction of energy efficient technologies;
« automation of production processes.
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2. Development of the processing industry
« creation of new facilities for processing agricultural products;
« introduction of deep processing technologies;
* Development of production of high cost products.
3. Improving product quality
« introduction of quality control systems;
« certification of production according to international standards;
« development of organic production.

Exports of agricultural products of Ukraine

Exports of agricultural products is an important source of revenues for the
Ukrainian economy. The main areas of export development include:

1. Diversification of export markets
« search for new markets for Ukrainian products;
« development of trade relations with Asia and Africa;
« adaptation of products to the requirements of different markets;

2. Increasing competitiveness
 implementation of international quality standards;
* development of logistics infrastructure;
* Reduced production cost by introducing innovations

3. Development of exports of products with high value added
« increasing the share of processed products in the export structure;
« development of niche products;
« promotion of Ukrainian brands in the world market.
The future of agriculture of Ukraine

The future of Ukraine's agriculture is related to the further introduction of
innovation and adaptation to climatic changes. The main trends that will determine
the development of the industry:

1.Digitalization of agriculture
» Widespread introduction of precision agriculture technologies
« Using large data and artificial intelligence to make decisions
» Development of automated farm control systems

2. Development of vertical farming
F « Creating vertical farms in cities
v | * Implementation
* Development of urban agriculture
« 3. Biotechnology in agriculture

« development of new varieties of plants
resistant to climatic changes;

« use of biological methods of plant protection;

o Development of technologies of food
bioforming.
¢ ‘ « Ukraine's agriculture is on the verge of
\ ‘ g ' ’J significant transformations caused by global

- > j | H H :
climatic changes and the need to introduce

Innovations to ensure sustainable development.
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Key Conclusions:

» Adaptation to climate change is critical for Ukraine's food security and
maintaining its position in the world market.

« introduction of innovative technologies, such as accurate agriculture, satellite
monitoring and artificial intelligence, is necessary for improving the efficiency and
stability of agricultural production.

« development of organic agriculture and introduction of soil protection
technologies contributes to the preservation of natural resources and improving the
quality of products.

State support and innovation innovation are key factors for the successful
transformation of the agricultural sector of Ukraine.

The future of Ukraine's agriculture depends on the ability of the industry to
adapt to new challenges and effectively use the opportunities that modern
technologies provide. The introduction of innovations will allow Ukrainian farmers
not only to increase production efficiency, but also to make a significant contribution
to global food safety.

Ukraine's agriculture has all the prerequisites to become one of the most
innovative and effective in the world. This will require the joint efforts of farmers,
scientists, business and the state. However, not only economic development, but also
ensuring a sustained future for future generations will result in the result of these
efforts.

DEPENDENCE OF BUCKWHEAT HARVESTING TIME ON SEED YIELD
AND QUALITY INDICATORS

BABIN Baaaucaas, cTyneHT BaKkyIbTeTy arpoHOMii
KepiBauk — npodecop kadenpu pociuaaunrea YHY, Iloaropeusknii C. I1.

Establishing the optimal period for buckwheat harvesting is generally
recommended based on the physiological ripening or visible browning of
approximately two-thirds of seeds per plant. Nevertheless, the understanding of
buckwheat harvest timing remains insufficiently substantiated, with most
experimental data derived from regions beyond Ukraine where seed development and
maturation conditions significantly differ.

Due to the fragile nature of mature buckwheat seeds, premature shattering
frequently results in substantial yield loss. Harvesting immediately after the
maturation of seeds from the initial flowering tier can cause the forfeiture of a
considerable portion of seeds from secondary tiers, still in early developmental
phases. In such instances, it is critical to evaluate which fruiting layer contributes
more substantially to yield, subsequently timing the harvest accordingly. Even under
optimal growth conditions, identifying technical maturity and the precise harvesting
interval remains complex owing to the asynchronous ripening of seeds.

Excessive delays awaiting full seed maturation across all plants often culminate
in significant losses of early-formed seeds, the most valuable segment of the crop.

12



Conversely, premature harvesting risks collecting immature seeds, incapable of
completing physiological maturation post-harvest through plastic substance
translocation.

Given these ripening dynamics, buckwheat harvesting by the swath method
proves most compatible. Initially, plants are cut and windrowed, allowing seeds to
continue maturation using accumulated nutrients from vegetative tissues. This
method notably enhances both germination energy and seedling viability.

Atmospheric humidity levels critically influence harvest losses during mowing.
Empirical data suggest that minimal losses occur when ambient humidity exceeds
55%, ensuring sufficient flexibility and durability of pedicels.

Research findings affirm that the most viable seeds are large, relatively uniform,
and predominantly formed within the central inflorescence zones of main and
primary side shoots during the first generative half. Such seeds demonstrate superior
resilience during germination under suboptimal temperature and moisture conditions.

Current academic consensus challenges the appropriateness of defining harvest
readiness based solely on two-thirds or three-quarters seed browning. Experimental
studies conducted at Kharkiv Agricultural Institute determined that maximum yield
and optimal seed quality were consistently achieved when approximately 90% of
seeds reached full maturity. Although sowing consistently occurred in mid-May
across multiple years, harvesting timelines varied significantly due to interannual
meteorological variability influencing reproductive development.

Research indicates that robust buckwheat yields can be realized once 65-75% of
seeds display visible browning.

Further investigations at the Sumy Experimental Station using the determinate
variety Sumchanka demonstrated that peak yields were achieved when seed ripeness
ranged between 90-95%. Harvesting at 75% seed maturity yielded 73-83% of
potential output, while harvesting at 60% maturity produced merely 52—70%. Natural
seed shedding typically commenced when 70% maturity was reached, accelerating
dramatically beyond 95% maturity. The interval between 85% and 95% maturity
generally spans 8-10 days, within which it is advisable to initiate harvesting to
maximize yields before significant shattering losses occur.

Cutting at earlier stages, particularly at 75% maturity, despite a biological yield
potential of 20.5 c/ha, resulted in reductions of 3.5-5.5 c/ha.

Laboratory assessments demonstrated that seed germination energy and viability
remained consistently high across varying harvest stages, from milky ripeness
through to hard maturity. Field germination rates proved superior when swathing
occurred at wax maturity, particularly when seed moisture levels ranged between
23% and 35%.

Within the climatic context of Ukraine's Northern Steppe, harvesting time
substantially affected yield levels and sowing quality parameters. Harvesting at 80%
seed maturity produced the highest yields, surpassing controls by 3.6 c/ha, and was
associated with an elevated thousand-seed weight (28.6 g versus 24.1 g) and
improved germination rates (96% compared to 72% in the control group).

In Polissia agro-ecological conditions, the highest buckwheat yields (10-12
c/ha) on wide-row plantings were achieved when harvesting coincided with 60—70%
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seed browning, whereas in solid-row sowings (6-10 c/ha), maximum yields occurred
post 90% browning. These seeds exhibited the best combination of germination
energy, viability, thousand-seed mass, and uniformity.

MORPHOLOGICAL AND BIOLOGICAL SPECIFICS OF BUCKWHEAT
CULTURE

BEPE30OBCBHKHM Baaaucaas, cTyneHT GaKyIbTeTy arpOHOMii
KepiBauk — npodecop kadenpu pocnuaaunrea YHY, Ioaropeuskuii C. I1.

The botanical genus Fagopyrum Moench, belonging to the Polygonaceae family,
encompasses two recognized species: Fagopyrum esculentum Moench (common
buckwheat), widely cultivated as a major groat crop, and Fagopyrum tataricum
Gaertn., a wild annual species known for contaminating agricultural fields.

The present scientific nomenclature for buckwheat was initially introduced by
Carl Linnaeus. Subsequently, the German botanist F. Miller distinguished cultivated
buckwheat from wild grasses, assigning the collective genus name Fagopyrum to all
buckwheat species. The etymology of “Fagopyrum” derives from the morphological
similarity between buckwheat's triangular fruits and beech nuts (fagus meaning
beech, pyros signifying fire), referencing their brown coloration.

Common buckwheat is characterized as an annual herbaceous species. Its
taproot system can extend to depths of nearly one meter; however, the majority of
root mass is concentrated within the 25-30 cm arable layer. Compared to oats,
buckwheat roots are notably less extensive, with shorter overall lengths, and they
experience rapid senescence, partially explaining the species’ moderate yields.
Additionally, adventitious roots can arise from the hypocotyl segment. Buckwheat's
root system demonstrates high biochemical activity, secreting organic acids (formic,
acetic, citric, oxalic) that facilitate nutrient assimilation from limited soil volumes.

The main stem attains a height between 0.5 and 1.2 meters, is reddish due to
anthocyanin pigments, hollow, ribbed, and exhibits variable branching.
Morphologically, the stem differentiates into three functional zones: a root initiation
zone (hypocotyl), a branching zone (extending from cotyledons to the fifth or sixth
node), and a reproductive zone. In dense row sowings, branching predominates at the
upper stem segments, while in wider row spacings, tertiary and higher-order branches
may develop.

The foliage is glabrous; lower leaves are larger, heart-shaped, and petiolate,
whereas upper leaves are smaller, sessile, and arrow-shaped. Venation and petiole
surfaces frequently display red-violet anthocyanin pigmentation.

Inflorescences are typically axillary, taking racemose or corymb-like forms.
Flowers are actinomorphic, hermaphroditic, with a simple perianth exhibiting white,
pink, or red pigmentation. Each flower contains eight stamens and a tricarpellate
pistil with a superior ovary.

Buckwheat primarily relies on entomophily (insect pollination), with minor
contributions from anemophily (wind pollination). A defining biological trait of
buckwheat is floral heterostyly. In long-styled flowers, pistils exceed stamen length;
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In short-styled flowers, stamens are predominant. A near 1:1 ratio between floral
morphs promotes legitimate cross-pollination, significantly enhancing seed set rates.
Conversely, illegitimate pollination between identical morphs results in markedly
reduced fertility.

The flowering and fruiting processes in buckwheat are markedly prolonged and
exhibit substantial dependence on ambient meteorological factors.

Fruits are triangular achenes, varying in color from gray to brown or black.
Thousand-seed weight fluctuates between 20-30 grams, with husk content ranging
from 18% to 30%. Embryonic mass constitutes approximately 10% of total seed
weight. Seed structure comprises two cotyledons, a radicle, and nutrient-rich
endosperm.

Buckwheat’s growth cycle is relatively brief, spanning approximately 70-80
days. The crop is adapted to temperate climates, demonstrating sensitivity to extreme
thermal conditions; development is notably hindered at temperatures below 13°C and
above 25°C.

Moisture availability is critically important for buckwheat, classified among
mesophytes, with a transpiration coefficient between 400 and 600. Air drought,
particularly during anthesis and seed-filling stages, imposes severe physiological
stress.

Buckwheat's adaptability to soils is relatively broad due to its efficient nutrient
acquisition mechanisms. Compared to cereal grains, buckwheat demands less
nitrogen yet requires significantly higher phosphorus, potassium, and calcium inputs.
Research by Academician D.N. Pryanishnikov confirmed buckwheat’s capability to
mobilize phosphorus from sparingly soluble compounds. Optimum growth is
observed on loamy and sandy-loam chernozems, as well as reclaimed peatlands;
however, heavy clays and calcareous soils are unsuitable. Slight soil acidity is
considered favorable.

Light intensity, while important, is less critical for buckwheat, classified as a
short-day plant favoring moderate illumination.

Nevertheless, environmental factor requirements vary significantly across
developmental stages. Empirical studies confirm that each phase of growth
necessitates distinct external conditions.

Following F.M. Kuperman, the seven principal phenological stages
(germination, emergence, stem branching, budding, flowering, fruit setting, and
maturation) are subdivided into twelve organogenesis stages.

The initial organogenesis stage, characterized by an undifferentiated apical
meristem, proceeds rapidly from seed imbibition to seedling emergence, requiring a
seed moisture content of 45-50% by weight. Under field conditions, germination
initiates when soil temperatures at an 8-10 cm depth reach 10-12°C. Favorable
temperature and moisture levels allow seedlings to emerge 8-10 days after sowing.
Seedlings are highly vulnerable to temperature drops to 1-2°C, with complete
mortality possible at — 3-—4°C.

The subsequent stage, immediately following emergence, involves the initiation
of stem leaf primordia, nodal structures, and internodal segments. Branch primordia
develop as undifferentiated outgrowths in leaf axils, with secondary and higher-order
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branches forming subsequently.

The third stage witnesses the development of inflorescence axes and bract
primordia. Together, the second and third stages typically last 8-10 days, spanning
from seedling emergence to early bud formation.

During the fourth stage, the shortened axes of the inflorescence manifest as
rudimentary structures, eventually giving rise to floral organs. This stage culminates
with the differentiation of stamen and pistil primordia.

The fifth stage is marked by the elaboration of key floral components — petals,
alongside the detailed differentiation of anther and ovary tissues.

At the sixth stage, stamens and pistils undergo complete formation. Floral
pedicels are still undeveloped, and floral organs remain enclosed within a
membranous tube.

The seventh stage encompasses the elongation of floral structures — pistil style,
stamen filaments, petals, and pedicels — concurrently establishing heterostyly.
Gametogenesis processes initiate within reproductive tissues.

The eighth stage is defined by the emergence of flower buds beyond the bracts
and the initial pigmentation of the corolla.

Stages four through eight spans from the budding phase to the onset of
flowering, typically requiring 25-30 days. Adverse environmental factors during this
interval can diminish the number of inflorescence branches, sometimes leading to the
complete reduction of floral and branch primordia.

During this period, adequate soil moisture, optimal temperature, and proper light
regimes are critical for normal morphological development. Approximately 70% of
the plant's dry mass accumulation is attributable to stem and leaf growth during this
phase. Moisture deficits at this juncture severely limit stem and leaf expansion,
reducing leaf area, flower numbers, and, consequently, seed formation.

Throughout the sixth and seventh organogenesis stages, reproductive organs
exhibit heightened sensitivity to water scarcity.

From the ninth stage onward, the senescence period commences, coinciding
with flowering and fertilization processes. Although buckwheat is predominantly a
cross-pollinated species, self-pollination is also possible due to the bisexual nature of
its flowers. Flowering within an inflorescence is non-synchronous; approximately 7—
9 flowers develop per bract, with sequential anthesis occurring as each preceding
flower completes its reproductive phase. Floral progression on the plant occurs from
the lower to upper regions.

Approximately 25-30 days following bud formation, buckwheat initiates mass
flowering, generating between 500 and 1,500 flowers per individual plant. At this
developmental stage, the root system and photosynthetic apparatus are not yet fully
matured.

Buckwheat flowering is notably extended, lasting 25-30 days in early-maturing
varieties and up to 3040 days in late-maturing ones. Concurrently, intense stem and
leaf growth persists, necessitating dual resource allocation for vegetative and
generative organ formation. Despite expansive leaf development, buckwheat's leaf
area per flower (“leaf-to-flower ratio” of 0.56-0.62 c¢cm?) is 1.5-3 times lower than
that of wheat. Consequently, limited nutrient availability often causes widespread
flower abortion, leading to a seed set rate of only 10-15% relative to the total number
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of flowers.

This underscores buckwheat’s extreme sensitivity to environmental factors,
particularly during the critical phases of generative organ development, flowering,
and seed formation.

Ripening, like flowering, is gradual, spanning roughly 30 days.

At the tenth organogenesis stage, fruit formation begins, with the development
of the embryo and endosperm. The eleventh stage is characterized by nutrient
deposition in seeds, marking the milk ripeness phase. The twelfth stage involves the
conversion of these nutrients into storage compounds, achieving the wax ripeness
phase. Upon completion of the twelfth stage, full seed maturation is attained.

Within a single plant or inflorescence, flowers may exist simultaneously at
various stages of development, ranging from the eighth to twelfth stages. Many
flowers, however, fail to reach full maturity, resulting in floral desiccation, ovary
drop, and the production of underdeveloped seeds.

Due to buckwheat's heliophilous tendencies, plant density, assimilative surface
area, and nutrient availability are pivotal factors influencing yield formation.

Photosynthetic productivity in buckwheat is profoundly impacted by water
regimes and mineral nutrition. During flowering and fruiting phases, water demand
peaks.

Low relative humidity (30%) and elevated air temperatures (32—-35°C) critically
damage pollen viability by desiccation, inhibiting pollen tube germination unless
pollen water content remains above 60%.

Thus, achieving high buckwheat vyields 1is contingent upon aligning
environmental conditions with the crop’s agri-biological requirements throughout
each developmental stage. Favorable growth conditions are established not only by
soil and climatic factors but also through agronomic management practices.

THE IMPACT OF MINERAL NUTRITION CONDITIONS ON THE
FORMATION OF BUCKWHEAT GRAIN YIELD

KOBEPHUK boraau, ctyaeHT GpakyiabTeTy arpoHOMIl
KepiBauk — nouentka kadeapu pociuaaunrea YHY Ioaropeuska H. M.

The efficient deployment of mineral fertilizers constitutes one of the principal
factors enabling agricultural crops to maximize their inherent productive potential.

Yield improvements in grain crops by approximately 41% are directly
attributable to the strategic use of mineral fertilizers.

In evaluating the influence of nutrient elements on buckwheat yield formation,
several considerations arise: firstly, buckwheat extracts substantial quantities of
nutrients from fertilizers and the soil, contributing to the synthesis and accumulation
of various biochemical compounds; secondly, the fertilization system must optimize
nutrient regimes and ensure comprehensive supply of both macro- and micronutrients
throughout the entire vegetation cycle.

Scientific discourse on buckwheat fertilization remains divided: some
researchers regard buckwheat as relatively undemanding toward fertilizers; others
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claim that fertilizer application can be detrimental; while a third group asserts that
buckwheat responds favorably to nutrient supplementation.

The crop’s pronounced sensitivity to nutritional conditions is explained by its
distinct biological traits.

Mineral fertilizers enhance growth vigor and simultaneously mitigate adverse
effects stemming from environmental stressors.

Achieving maximal yield outputs is feasible solely under conditions of optimal
nutritional supply. Accordingly, constructing an ideal nutrient environment becomes
a fundamental task to secure maximum yields alongside target quality standards.
Nutrient uptake in buckwheat exhibits temporal irregularity across developmental
phases.

Between seedling emergence and the onset of flowering, the plants vigorously
absorb nitrogen. At this juvenile stage, nitrogen fuels protein synthesis necessary for
the development of vegetative and reproductive structures, maintaining importance
until the end of flowering. During these phases, potassium and phosphorus uptake
remains comparatively lower. By contrast, during mass flowering and fruit set,
phosphorus becomes the dominant nutrient requirement.

Experimental findings confirm that the principal boost in buckwheat grain
productivity derives from mineral fertilizer application. Specifically, yields of 21.6
c/ha were recorded following the application of N3oPsKeo as a base fertilizer, while
integrating Njs as a top dressing during stages VI-VII of organogenesis elevated
yields to 22.6 c/ha.

Parallel observations in independent studies corroborate the positive role of
nitrogen supplementation during active vegetation phases. Buckwheat demonstrates a
superior capacity to assimilate mineral nutrients from the soil compared to many
other cultivated species. Root exudates, rich in organic acids, facilitate mobilization
and uptake of otherwise poorly available soil nutrients.

Investigations have illustrated a robust relationship between productivity and
root system development, soil fertility, and fertilization practices.

For example, the air-dry weight of roots in ten plants without fertilizer amounted
to 6.4 g, while their grain yield totaled 14.8 g; with N3oP30Kso application, these
figures increased to 9.8 g and 21.0 g, respectively.

Mineral fertilization exerts a decisive influence on the growth dynamics,
reproductive organ formation, root expansion, and overall biomass accumulation in
buckwheat crops.

Due to the diversity of developmental phases, nutrient demands fluctuate
markedly. During early vegetative stages, up to 60% of nitrogen, 62% of potassium,
and 40% of phosphorus uptake occurs. No living cell can sustain itself without an
adequate supply of phosphorus.

The production of 1 centner of buckwheat grain along with by-products requires
an assimilation of approximately 2.5-3 kg of phosphorus. The application of nitrogen
fertilizers holds particular significance during early growth, as nitrogen remains a
fundamental component of plant nutrition and often constitutes a limiting factor in
soils with moderate to low fertility. The integration of nitrogen alongside phosphorus
and potassium fertilizers demonstrably enhances buckwheat productivity.
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Although the concentration of nitrogen in plant tissues typically ranges from
0.5% to 4.0% of dry matter, its biological importance is paramount. Nitrogen is
indispensable for the formation of proteins, chlorophyll (critical for photosynthesis),
phosphatides, glycosides, alkaloids, and other essential nitrogenous compounds.
Nitrogen demands are especially pronounced during the initial stages of vegetative
development, from the emergence of cotyledons through to the formation of a
photosynthetically active leaf canopy.

Plants primarily absorb nitrogen from the soil during the initial 3-4 weeks post-
germination, after which uptake diminishes sharply and largely ceases by day 40-50.
Despite its significance, scientific perspectives vary: some claim nitrogen primarily
stimulates vegetative growth without corresponding increases in grain yield; others
argue that such effects are linked to excessive nitrogen application (>90 kg N/ha) and
humus-rich soils.

Conversely, moderate nitrogen dosages, particularly on nutrient-poor sod-
podzolic soils, simultaneously enhance yield and improve seed quality. Plant nutrient
dynamics are influenced by fertilizer dosage, nutrient composition, soil type, and
prior crop fertilization regimes.

On highly fertile soils, fertilizer application can be limited to row placement
during sowing, whereas in wide-row sowings, supplementary top dressing during the
growing season is advisable. Phosphorus, equally critical, plays a unique role within
plant cells, participating in energy transfer processes, photosynthesis, and respiration.

Additionally, phosphorus availability correlates with nectar production in
buckwheat flowers. Superphosphate and phosphate rock meal are commonly used as
phosphorus sources for buckwheat cultivation. Phosphorus uptake shifts notably
across different growth stages. Its content within plant tissues depends on both soil
availability and fertilizer application rates.

Peak phosphorus absorption occurs during fruit development and remains
elevated until seed maturation. P. Kh. Lavashov concluded that nitrogen and
phosphorus fertilizers significantly increase the photosynthetic potential of
buckwheat, whereas potassium application decreases it.

By contrast, N. P. Voskresenskaya observed beneficial effects of potassium on
photosynthetic processes, attributing this to potassium’s role in optimizing
intracellular conditions. Potassium uptake in buckwheat reaches its highest rates
during bud formation and mass flowering phases.

The crop is particularly sensitive to potassium imbalances: both deficiency and
excess negatively affect dry matter accumulation and assimilation capacity.

In many buckwheat cultivation areas, questions regarding the optimal mineral
fertilizer rates, elemental ratios, and timing of primary and supplementary
applications remain unresolved.

Addressing these challenges comprehensively will facilitate the establishment of
an optimized nutrition system capable of delivering consistently high yields.
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PECULIARITIES OF SOWING PARAMETERS IN MILLET CULTIVATION
TECHNOLOGY

KPYT'JIOB AHTOH, CTyIeHT (DaKyJIbTEeTy arpoHOMIi
KepiBuuk — npodecop kadpeapu pociunnuntsa YHY Ioaropeusknii C. I1.

Millet represents one of humanity’s earliest domesticated crops. Archaeological
discoveries and historical sources indicate that its cultivation commenced in China
over 7,000 years ago. Beginning from the Neolithic and Bronze Ages, millet was also
grown widely in Southern Asia, including India and Pakistan, throughout Africa,
Eastern and Western Europe, and particularly across the steppe and forest-steppe
regions such as the Black Sea coast, Northern Caucasus, and the VVolga area, where it
often constituted a primary cereal.

In the Americas and Australia, millet emerged more recently as a cultivated
crop, introduced through European and Asian expansion.

The broad historical reliance on millet for both food and feed was largely due to
its remarkable agronomic properties: exceptional multiplication rate, robust
productivity, high drought and salinity tolerance, disease resistance, minimal
sensitivity to sowing dates, simple processing into groats, and excellent culinary and
fodder attributes. Today, millet remains a key groat crop in countries such as Russia,
Central Asia, and Ukraine.

Millet groats surpass rice, barley, pearl barley, maize, and sorghum groats in
protein content. Millet proteins encompass 19 amino acids, including all essential
ones, positioning it nutritionally above many other cereals.

With agricultural intensification, millet's prospects broaden for secondary
sowings, particularly in southern irrigated zones, enhancing per-hectare grain
production.

Millet is integral to Ukraine’s agricultural heritage. Its drought and heat
resistance, coupled with a favorable response to improved soil fertility, facilitate
consistent yields in both moisture-abundant and drought-prone seasons.

Successful millet cultivation necessitates consideration of key biological traits:
small seed size, slow early growth until stem elongation, and vulnerability to weed
competition. During early development, millet exhibits acute sensitivity to topsoil
moisture deficits and intolerance to contact herbicides post-stem elongation.

Selecting an appropriate preceding crop critically affects millet yield potential.
Field cleanliness remains paramount; traditionally, millet was sown after fallow or
virgin lands, leading to its designation as a "fallow crop.” Even under basic
agronomic practices, such placement ensured substantial yields.

As farming techniques advanced, millet followed crops that ensured weed-free
fields and soil moisture conservation. Superior preceding crops also contribute
substantial organic residues, enriching soil nutrient status.

Accurate sowing date optimization critically influences grain yield and quality.
Early sowing into cold soils risks poor germination and weed dominance; delayed
sowing risks seedling failure from moisture shortages. Millet should be sown when
the 10 cm soil layer warms to 12—15°C and remains above 10°C.
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Sowing time affects not only emergence but also grain quality. Research shows
that optimal sowing boosts 1,000-grain weight by 0.3-0.4 g and improves groats
yield by 1.7-2.0%. Similar trends were observed in Northern Kazakhstan.

The choice of sowing method — narrow-row, cross, solid, ordinary row, wide-
row, or strip sowing — greatly impacts millet productivity. Research generally favors
ordinary and narrow-row sowings for higher yields, with wide-row sowings yielding
2-3 c/ha less.

Long-term studies confirmed that ordinary row sowing typically outperforms
wide-row sowing by an average of 3.4 c/ha, particularly under favorable climatic
conditions.

While wide-row sowing enhances individual plant productivity, ordinary row
sowing maximizes yield through increased productive stem density per unit area.
Ordinary and narrow-row methods also suppress weeds more effectively and foster
uniform ripening.

Scientific analyses reveal that ordinary row sowing often yields 2-5 c¢/ha more
than wide-row sowing across multiple soil-climatic conditions. In the Northern
Caucasus, yields peaked at 31.0 c/ha under ordinary row sowing.

Narrow-row sowing occasionally matches or slightly exceeds ordinary sowing
yields, while wide-row methods offer no consistent grain quality advantages. Grain
chemical composition is more influenced by weather than by sowing technique.

Across 40 diverse research sites, ordinary and narrow-row sowings consistently
performed best, except in arid southern steppe conditions where wide-row and strip
sowings excelled due to better mechanized field management.

Seeding rate optimization is vital for maximizing yield and grain quality. Plant
density depends on multiple factors: weather, soil fertility, preceding crop, sowing
method and timing, and varietal traits.

Adjusting seeding rates can secure an additional 2-3 c/ha yield. Variations in
plant density alter microclimate factors such as temperature, light interception, and
carbon dioxide levels, influencing photosynthesis and respiration.

Academician V. Ya. Yuriev emphasized that each variety possesses a specific
optimal planting density linked to its biological characteristics — root vigor, growth
rate, height, tillering capacity, and maturity period — ascertainable only through
empirical trials.

Millet exhibits relatively low field germination compared to other cereals,
especially in northern (20-47%) and forest-steppe zones (35-56%). In southern
steppes, field germination rates range from 56—73%.

Thus, recommended seeding rates vary: 2.5-4.5 million viable seeds/ha for
ordinary sowing and 2—4 million for wide-row sowing.

Data from Northern Caucasus suggest seeding 2.5-5 million seeds/ha (ordinary
row) and 2-3.5 million seeds/ha (wide-row). Reduced densities enhance tillering and
seed production per panicle, stabilizing yields.

Importantly, millet yields decline more sharply when seeding rates drop below
optimal levels than when they slightly exceed them, primarily due to millet's
moderate tillering capacity.

Consequently, elevated seeding rates are often recommended for maximizing
millet yield potential.
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SPECIFICS OF MILLET YIELD DEVELOPMENT UNDER
VARIOUS SOWING PERIODS

MMOJOI'OB Bikrop, cTyeHT (hakyIbTeTy arpoHOMii
KepiBuuk —nouentka kadenpu pociuaauinrea YHY Ioaropenska H. M.

In all agro-climatic zones of Ukraine, particularly in the Steppe and Forest-
Steppe regions, there remains an interval of 80-100 days after harvesting winter
cereals, legumes for fodder, early vegetables, and other crops, before the advent of
frost.

The accumulated thermal sum and solar radiation available during this
timeframe are entirely sufficient for cultivating an additional crop of millet on freed-
up fields.

Millet, due to its reduced sensitivity to sowing dates when soil moisture is
adequate, and its capacity to shorten its vegetative phase under summer sowings,
stands as the sole cereal capable of securing substantial secondary yields — surpassing
30 centners per hectare in post-harvest and aftercrop sowings.

Beyond contributing to supplementary grain and forage production, repeat millet
sowings serve an important agrotechnical function. After harvesting early crops,
many ephemeral and after-harvest weeds complete their life cycle, thereby enriching
the soil with unwanted vegetative and seed contamination.

However, the cultivation of two consecutive crops in a single season suppresses
weed proliferation, enhances soil cleanliness, and simultaneously increases fresh
organic matter content.

Vegetative cover from secondary crops provides shading in late summer,
restricting upward soil moisture movement, immobilizing harmful salts in lower soil
horizons, preventing nutrient leaching, improving hydrological properties of soils,
and offering protection against both water and wind erosion.

Post-harvest millet sowings have been successfully adopted in agricultural
enterprises across Vinnytsia, Khmelnytskyi, Cherkasy, and other regions.

At the Michurin Collective Farm in Vinnytsia district, the sowing of millet after
winter wheat grown for fodder yielded between 42 and 45 c/ha.

Particular attention during soil preparation was devoted to conserving moisture
and creating optimal conditions for strong and uniform seedling emergence.

The most advantageous sowing window for post-harvest and summer crops
spans from the end of May to the first half of June. Under optimal sowing conditions,
tillering, flowering, fertilization, and seed maturation occur under favorable climatic
factors, ensuring that plants assimilate sufficient photosynthetic nutrients, producing
well-filled and highly fertile panicles.

Early-maturing varieties that are regionally adapted are recommended for such
sowings. The preferred method is ordinary row sowing with a seeding rate of 4-5
million viable seeds per hectare. Subsequent crop management and harvesting should
replicate standard spring season practices.

Between 1980 and 1982, after vetch-oat and pea-oat mixtures, and in 1983 after
winter rye grown for green fodder, post-harvest millet sowings yielded between 150—
250 centners of green biomass.
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Analysis of grain quality from these sowings demonstrated acceptable
technological and sowing standards, making it fit for both food-grade and seed
PUrposes.

Besides raising millet output, post-harvest sowing significantly enhances land
use efficiency, enabling dual harvests per annum from a single field.

This efficiency further increases with strict adherence to correct agrotechnical
protocols.

For summer sowings, shallow tillage — employing disk harrows combined with
heavy rollers at 8-10 cm depth — is recommended. Both pre- and post-sowing rolling
are obligatory.

Sowing should occur no later than mid-June, using early-maturing varieties and,
If necessary, fertilizer applications.

Empirical farm practice confirms that the earlier the second sowing is
conducted, the better the chances of exploiting residual soil moisture for achieving
high yields.

Ideal precursors for post-harvest millet include leguminous and early-harvest
fodder crops.

Seeding rates for post-harvest millet should be increased by 10-15% to
compensate for reduced field germination under drier soil conditions.

Sowing methods substantially influence yields in post-harvest millet. Ordinary
row sowing again proves to be the most efficient approach.

In contrast to spring sowings, summer millet matures under relatively cooler
average temperatures and decreased thermal stress.

The use of fertilizers under such conditions generally extends the growing
season by 3-5 days.

Thus, when sowing close to the latest permissible dates, fertilizers are often
omitted to ensure timely grain maturation.

Research conducted by experimental stations indicates that post-harvest millet
sowing shows great promise, particularly across Western Ukraine and the Forest-
Steppe zone.

Success depends heavily on selecting fertile, weed-free soils, conducting field
operations swiftly and precisely, and minimizing the transition period between
harvesting the preceding crop and sowing the millet.

Therefore, literature analysis highlights a notable divergence of opinion
regarding the optimization of fertilization norms and sowing schedules for millet.

Most researchers agree that decisions must account for regional soil-climatic
conditions as well as varietal attributes, emphasizing the critical need to adapt
fertilizer applications and sowing dates to local conditions in Ukraine's Southern
Forest-Steppe zone.
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CHARACTERISTICS OF MILLET HARVESTING

HOJTOPEIKHUM Jmutpo, cTyaeHT GakyIbTeTy arpoHoMii
KepiBauk —nonent kadeapu pociuaauirea YHY Psaoosoa S1. C.

Harvesting constitutes one of the most critical and technically demanding
operations in millet cultivation. The overall agronomic and economic outcomes of
millet production are substantially influenced by the efficiency and timeliness of the
harvesting process. A fundamental biological peculiarity of millet, which must be
rigorously considered during harvesting, is the markedly uneven ripening of its seeds.
Initial ripening occurs in the panicles of the primary stems, followed, with a time lag
of several days, by ripening in the panicles of secondary stems. Seed maturation on
individual tillers may be significantly delayed, with certain panicles remaining
underdeveloped or immature.

Within individual panicles, seed maturation is also asynchronous, extending
over a period of 8-10 days or longer. The seeds situated at the apex of the panicle
ripen first, subsequently followed by those in the central and basal sections. The
dynamics of seed maturation are further modulated by meteorological conditions, soil
characteristics, topography, varietal properties, and agronomic practices. These
complexities considerably complicate the determination of the optimal harvesting
window and result in notable potential yield losses.

Empirical evidence from the Kharkiv Agricultural Institute indicates that, for
instance, the ripening period of the millet variety Kharkivske 436 may extend close to
20 days, with occasional prolongation up to 25-30 days under varying agroclimatic
conditions. It has been demonstrated that the sowing method does not significantly
influence the length of the vegetative period or the timing of seed maturation.

Observational data collected from different regions of Ukraine have shown that,
depending on the sowing technique, the duration of millet vegetation may differ by
5-6 days or more, while the phenomenon of within-panicle ripening heterogeneity
persists across conditions. It is also well-established that increased tillering extends
the ripening period by prolonging maturation across secondary stems.

It is widely acknowledged that both premature and delayed harvesting
precipitate substantial yield losses. Early harvesting results in a high proportion of
immature seeds, while delayed harvesting exacerbates seed shattering and loss.

Conventionally, millet is deemed ready for harvest when seeds in the upper
segments of the panicles have achieved full maturity, while seeds in the middle
segments have reached the wax maturity stage. Nevertheless, given the significant
biological variability among plants, reliance on this phenological marker alone is
insufficient. A more precise methodology involves the sampling of seeds from
multiple plants (e.g., 10 specimens) and assessing the maturity status of 1,000 grains.
A crop is considered optimally mature for harvesting when 85-90% of seeds within
the sample exhibit full maturity.

Experimental investigations conducted by the Ukrainian Research Institute of
Crop Production, Breeding, and Genetics, spanning three years and involving three
millet varieties (Saratovske 853, Kharkivske 25, and Veselopodolyanske 367), have
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conclusively demonstrated that harvesting at 90% seed maturity yields the highest
productivity. Harvesting at 60% maturity resulted in yield reductions of 6.6%, 9.1%,
and 7.5%, respectively, for the aforementioned varieties. Harvesting at only 30%
maturity produced even more pronounced losses: 13.4%, 16.8%, and 15.4%,
correspondingly. These results indicate that Veselopodolyanske 367 exhibits the
greatest sensitivity to premature harvesting.

For enterprises cultivating large areas of millet, it is advisable to initiate
harvesting slightly earlier, ensuring completion by the time 85-90% of seeds are
mature. Research conducted at the Podillia State Agrarian Technical University
further supports this, where swath harvesting at 90% seed maturity resulted in the
highest yields: 29.0 c/ha compared to 27.6 c/ha at 80% maturity and 25.7 c/ha at 70%
maturity.

Leading agricultural enterprises in Ukraine practice swath harvesting when seed
maturity reaches 80-90%. For instance, in the Bershad District of Vinnytsia Region
during 1970-1971, millet harvesting commenced at 80-85% seed maturity and was
completed within two days. Similar harvesting regimes were observed in the
Tarashcha District (Kyiv Region) and Berezivka District (Odesa Region).

Direct combine harvesting is employed exclusively for sparse or low-stature
millet crops. In fields with normal crop density, only the swath method is
recommended.

Field and experimental studies have consistently demonstrated that grain quality
is superior when millet is harvested by the swath method. Threshed seeds from
swathes typically possess an optimal moisture content, eliminating the need for
artificial drying. Moreover, during the swath drying process, immature seeds
continue to accumulate nutrients translocated from vegetative tissues, thus achieving
full maturity. Simultaneously, millet straw dries more uniformly and exhibits
enhanced quality characteristics.

The swath method thus significantly improves the biochemical transformations
within millet plants, notably enhancing the physiological quality of the seeds.

Investigations into the microbiological contamination of harvested millet
products revealed a higher incidence of pathogenic microorganisms in crops
harvested through direct combining compared to swath methods. This phenomenon is
primarily attributed to the elevated seed moisture content during direct combining.
Millet plants retain higher moisture levels in their stems compared to cereal crops
even at full seed maturity, a situation exacerbated by weed infestation. High moisture
content complicates threshing operations and increases seed losses during direct
combining. These drawbacks are substantially mitigated by employing the swath
harvesting technique.

To safeguard against seed losses and preserve high seed quality, it is crucial to
avoid prolonged swath exposure. The optimal period for millet to remain in swaths
ranges from 3 to 5 days, depending on prevailing moisture conditions and weather
patterns. Adverse weather, particularly prolonged rainfall, may extend swath duration
and induce significant yield losses.
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THE ROLE OF FERTILIZATION IN THE FORMATION
OF COMMON MILLET GRAIN YIELD

ITYCTOBIT Baagucaas, cTyAeHT GaKyIbTeTy arpOHOMIT
KepiBuuk — nonentka xadeapu pocauaaunTsa YHY Ioaropensbka H. M.

Effective resolution of challenges related to nitrogen fertilizer use in millet
cultivation necessitates a comprehensive understanding of the crop's biological
characteristics, the effects of active fertilizer ingredients on physiological and
developmental processes, and their subsequent influence on yield formation and grain
quality parameters. This serves as the basis for designing optimal nitrogen
fertilization strategies and securing maximum yields of high-quality grain suitable for
dietary and pediatric nutrition.

Nitrogen assumes a pivotal role in plant morphogenesis and metabolism. As an
integral part of proteins, nucleic acids, and various essential biomolecules, nitrogen is
fundamental to cellular structure and function, including critical organelles such as
nuclei, plastids, membranes, and chromosomes. It is also embedded within
chlorophyll molecules, alkaloids, phosphatides, several vitamins, and glycosides.
Notably, all enzymatic systems driving metabolic reactions in plants are protein-
based, with nitrogen comprising approximately 16-18% of protein mass. The absence
of nitrogen precludes protein synthesis, the basis for the existence of living
organisms.

Maximizing the outcomes of agrochemical interventions, particularly fertilizer
use, requires an intricate understanding of the interaction between internal plant
processes and external environmental conditions.

Research demonstrates that mineral fertilizer application, depending on quantity,
can either stimulate or suppress soil microbial communities, altering biochemical
pathways associated with nutrient cycling, thus impacting the availability and
mobility of essential elements for crops.

Atmospheric nitrogen uptake by millet species is negligible, making nitrate and
ammonium ions the principal sources of nitrogen.

According to D. M. Pryanishnikov, approximately 30% of organic residues are
stabilized as humus, a primary nitrogen reservoir, while 70% undergo mineralization
through the sequential transformation: proteins — humic compounds — amino acids
— amides — ammonia — nitrates.

Such processes are mediated by specialized microbial groups, including
ammonifiers, nitrifiers, and denitrifiers, and are governed by soil thermal and
moisture regimes.

Optimal decomposition of organic materials by soil microorganisms requires a
nitrogen content of at least 1.7-2.0% and a carbon-to-nitrogen (C:N) ratio between 20
and 25.

When the C:N ratio is below 20 and nitrogen concentrations exceed 2%, nitrate
accumulation in plant tissues becomes likely.

Application of nitrogen fertilizers significantly amplifies soil nitrogen pools and
accelerates mineralization rates, generating surplus mineral nitrogen ("extra-
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nitrogen') compared to unfertilized soils. Moreover, fertilizer-derived nitrogen, once
incorporated into organic matter, gradually acquires the stability characteristic of
native soil nitrogen. The efficiency of nitrogen fertilizers and the productive capacity
of soils are intricately tied to the phosphate regime. Soil phosphorus status acts as a
critical determinant of fertility, and its enhancement is an indicator of improved soil
management. Plant phosphorus supply depends not only on total reserves but also on
nutrient mobility and a suite of factors influencing phosphorus availability from both
soil reserves and applied fertilizers.

Unlike nitrogen, phosphorus-rich soils are extremely rare. Phosphorus primarily
originates from parent geological material and accumulates in surface horizons via
biological cycling. Phosphorus's complex chemistry leads to its existence in multiple
soil forms, complicating assessments of its accessibility for millet nutrition. In
agrochemical research, the soil’s capacity to retain phosphate fertilizers represents a
pivotal focus, directly influencing phosphorus availability to plants. Given the
diversity of phosphorus forms and their conditional stability, it is challenging to
assess their precise contribution to plant nutrition without considering dynamic soil-
environment interactions. Nitrogen application also modulates exchangeable
potassium levels within soils.

Although potassium exhibits greater mobility than phosphorus, it remains less
readily accessible to plants. The most bioavailable forms are those present in the soil
solution and potassium weakly bound to soil colloids or derived from organic
residues. Certain minerals — such as phlogopite, hydrophlogopite, muscovite, and
nepheline — serve as secondary potassium sources when present in finely divided
states.

According to G. M. Hospodarenko, the replenishment rate of water-soluble
potassium from less accessible forms typically lags behind the rate of plant uptake.

Natural herbaceous vegetation assimilates significantly less potassium annually
compared to cultivated high-yielding crops, emphasizing the necessity for potassium
fertilization. Amino acid synthesis and degradation occur not only in roots but also
actively within leaf tissues. Distinct organ-specific metabolic pathways highlight the
dual modes of nitrate assimilation: dark assimilation occurring in roots and partly in
leaves, and photochemical assimilation exclusively dependent on photosynthesis in
foliage.

Unlike major cereals of the first group, millet germinates with a single primary
root. Under optimal conditions (seed moisture >25% and soil temperature >10-
12°C), lateral embryonic roots emerge within three to four days. The primary root
elongates rapidly, exceeding the development of lateral roots, which soon exhibit the
formation of root hairs, signifying the onset of active nutrient uptake.
Simultaneously, stem-derived (nodal) root systems begin to form. Secondary roots
arising from lower stem nodes predominantly mediate water and nutrient absorption.

Under favorable conditions, nodal root initiation occurs between the fourth and
sixth leaf stages or approximately 15-20 days after sowing. The number of root-
bearing nodes per plant ranges typically from 6 to 8, but varies from 3 to 12
depending on genotype, soil properties, climatic conditions, and agronomic practices.

27



Each node supports 3—4 roots initially, increasing to 7-10 roots at upper nodes.
At physiological maturity, millet roots often penetrate up to one meter deep, enabling
access to residual soil moisture. However, detailed studies on how nitrogen fertilizer
dosages and timing influence millet root architecture remain scarce and warrant
further investigation. In summary, analysis of national and international research
indicates that fertilization practices in millet cultivation—particularly nitrogen
fertilization—require further refinement.

Comprehensive studies on the combined effects of environmental conditions,
fertilizer dosages, and application timing on photosynthetic capacity, yield structural
elements, agroecosystem dynamics, grain biochemical properties, and seed quality of
regionally adapted millet cultivars remain a critical priority.

THE IMPACT OF PRECEDING CROPS ON COMMON MILLET YIELDS

INAVITAH €Bren, cTyaeHT GaKyIbTETy arpoOHOMii
KepiBauk — npodecop kadenpu pocnuaaunrea Y HY Ioaropeuskuii C. I1.

Millet placement within crop rotations is a decisive factor for securing
substantial grain yields. According to accumulated research, the foremost
requirement of millet regarding its predecessors is ensuring fields are free from
weeds. Historically, millet was typically cultivated after fallow or virgin soils,
earning it the designation of a “fallow crop.” Even under limited agronomic practices,
such placements facilitated consistently high yields.

As agricultural methodologies advanced, millet began to be planted following
crops that both suppressed weed infestations and supported soil moisture
conservation. Numerous scholars also highlight that, beyond controlling weeds,
optimal predecessors contribute significantly more organic residues and essential
nutrients compared to other crops.

Extensive, long-term studies in agronomy have now firmly established that crop
rotations influence not only harvest quantity but also product quality. Certain species
tolerate repeated cultivation without major yield loss—classified as low-sensitivity
crops—whereas others, such as millet, are highly sensitive to crop monoculture
practices.

Adhering to sound rotational systems, and preferably fruit rotations,
substantially improves the qualitative characteristics of harvests. For instance,
investigations by the Ukrainian Agricultural Academy demonstrate that millet sown
after sugar beets and potatoes produced a 1,000-grain weight of 6.2—6.4 grams, along
with a 0.5-0.9% reduction in husk content compared to millet following spring barley
or silage corn. Additionally, seed protein content was higher after perennial grasses
and lentils (13.6%) than after winter or spring wheat and spring barley (12.8%).

Effective application of agronomic measures—including the selection of
predecessors, soil fertilization programs, sowing timings and methods, and attentive
crop maintenance—optimizes the seed production process, improving both sowing
quality and yield attributes for millet and other crops.
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An essential component of millet seed cultivation technology is the appropriate
positioning within rotational systems, considering millet’s heightened sensitivity to
weed pressure, nutrient deficiencies, soil moisture shortages, and pathogen
infestations.

Experts assert that under market-driven agriculture, rapid seed multiplication
and the deployment of high-yield varieties are critical. Achieving swift adoption of
such varieties—within three to four years—requires scientifically coordinated primary
seed production based on advanced techniques, aimed at maximizing seed
multiplication rates.

Today, the efficient application of agronomic practices is pivotal for increasing
the production of certified seed. Studies reveal that planting certified seed boosts
cereal yields by 3—4 quintals per hectare.

Identifying the most effective predecessors for millet has been the focus of
research across various agro-climatic zones in both domestic and international
contexts.

When selecting plots for seed production, it is imperative to ensure uniformity in
soil characteristics, uniform preceding crops, and minimal weed contamination.
Fields heavily infested with difficult-to-control weeds should be avoided.

Historical perspectives, notably from 1.O. Stebut, stress that superior seed
guality can only be achieved from fields under rigorous cultivation, fertilized
adequately, and maintained relatively weed-free, allowing plants sufficient access to
air and light.

Additionally, plot selection must consider slope direction, dominant wind
patterns, and potential rainwater damage. Rotation intervals should aim to minimize
the recurrence of pests and diseases by regulating the return of the same crop species
to a given plot.

Rotational systems significantly increased millet productivity. Experimental
data from the Kharkiv Research Station indicate that, over 17 years, millet yields
averaged 16.9 quintals per hectare in rotation versus only 9.7 quintals per hectare
under continuous cultivation.

Both scientific findings and production data confirm that millet requires clean
fields due to its vulnerable early growth phase, where it is easily suppressed by
weeds.

Despite historical reliance on virgin soils, modern research verifies that millet
can achieve substantial yields when following a variety of crops, provided that weed
management and soil preparation are adequately handled.

The need for precise placement of millet within rotations became more urgent
following the widespread specialization in cereal production after the mid-20th
century’s virgin land campaigns.

Existing literature primarily examines millet predecessors in terms of grain yield
maximization rather than seed production, with insufficient data available for
conditions like the unstable moisture regimes of the Right-Bank Forest-Steppe
region.

These knowledge gaps highlight the necessity for dedicated studies focusing on
optimizing seed production practices for common millet.
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CURRENT UNDERSTANDING OF THE EFFECTS OF SOWING TIME AND
METHOD ON BUCKWHEAT GRAIN YIELDS

IEPBEHKO Pycaan, cTyneHT ¢hakyabTeTy arpoHOMii
KepiBuuk — nonentka xadeapu pocauaaunTsa YHY Ioaropensbka H. M.

The traditional framework of buckwheat cultivation has evolved over centuries
through careful observation of crop responses to varying agricultural interventions.
Specific practices were refined progressively, reflecting local soil-climate
characteristics and human capabilities.

Today’s agronomic techniques enable achieving 2—3 tons per hectare under
favorable climatic conditions in primary production regions.

Among crucial technological steps — crop rotation, soil preparation, fertilization,
sowing, crop maintenance, and harvesting — sowing time and crop care are
distinguished as the most flexible, allowing plants to adapt to fluctuating weather
patterns.

Timing of sowing is recognized as one of the pivotal factors influencing
buckwheat productivity. While seeds can germinate at soil temperatures of 7-8°C,
consistent, uniform emergence is observed when the soil surface sustains
temperatures of 14-15°C.

Determining optimal sowing dates remains challenging due to conflicting
perspectives. Historically, staggered sowing in multiple phases (two or more dates)
was common, with favorable yields often corresponding to a particular phase.

Several agronomists advocated early sowing, maximizing spring moisture and
summer rainfall, while others supported later sowings, particularly prevalent among
small-scale farms. In France, the United States, and Canada, later sowing is dominant
due to more conducive climates for buckwheat.

For buckwheat, yield variability is highly sensitive to weather fluctuations
compared to other crops.

Its principal climatic requirements include:

Avoiding ground frost below — 2.5°C at the start and end of the vegetation
period.

Ensuring that flowering and grain filling occur under moderate air temperatures
(below +25-30°C) with sufficient soil moisture.

Experiencing predominantly sunny, slightly humid conditions during peak
flowering to enhance nectar secretion, fertilization, and fruit set.

High-quality, large, well-developed seeds of zoned varieties are preferred for
sowing. Seed conditioning is achieved using grain cleaning complexes equipped with
seed-purifying devices such as SP-10 or pneumatic sorting tables like PSS-2.5 and
SPS-5.

Low-vigor seeds benefit from mild pre-sowing warming during favorable spring
days to improve emergence.

Correct seed placement density ensures efficient utilization of soil water,
nutrients, and sunlight, critically influencing plant productivity.

In commercial practice, both ordinary row sowing and wide-row techniques are
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prevalent, utilizing inter-row distances of 15, 30, or 45 cm. Despite substantial
experimentation, no definitive consensus exists on the superiority of one method
across all regions.

Historical findings, notably by I. A. Pulman, suggested that wide-row sowing
substantially increases buckwheat yields compared to ordinary methods.

Numerous subsequent studies corroborate this, attributing advantages to
enhanced soil aeration, better nutrient absorption, reduced weed pressure, more
robust root systems, and improved tillering and seed filling through inter-row
cultivation.

Nevertheless, alternative studies caution that the advantages of wide-row sowing
are most pronounced under moisture-deficient or poorly developed soils.

In the southwestern regions of Ukraine’s Forest-Steppe, the wide-strip two-row
system (45+15 cm) is most effective, creating superior moisture and nutrient regimes.

Generally, the higher vyields associated with wide-row sowing stem
predominantly from the benefits of timely and effective inter-row cultivation.

Selecting sowing methods must be tailored to farm-specific factors, including
machinery availability, labor resources, and the feasibility of ensuring timely soil
cultivation.

Where equipment and workforce allow for consistent inter-row maintenance,
wide-row sowing is justified. Conversely, in farms with limited resources, ordinary or
narrow-row sowing remains more practical, particularly on light-textured, clean soils,
eliminating the need for additional cultivation costs.

A comparative analysis reveals that sowing method preferences vary
considerably by ecological zone.

Researchers operating in arid areas overwhelmingly favor wide-row sowing,
while in humid or moderately moist climates, ordinary row sowings deliver superior
results.

Differences in plant stand density and root system architecture likely explain
these variations.

Moreover, available studies provide limited and often contradictory evidence
regarding root system distribution relative to different sowing patterns.

Thus, a critical examination of existing literature indicates that both the optimal
sowing method and the dynamics of root system development in buckwheat
cultivation remain active subjects of scientific debate.

MNOXO’KEHHS, APEAJI TA IHTPOAYKIUIA JIOIIMHY BIJIOT'O

BOPOITAHM Haranisi — cTyneHTKa (paKyJIbTET arpoHOMii
HaykoBuii kepiBHUK — AoLeHTKa Kadenpu pocauaaunTBa YHY Tperbsikosa C. O.

Of the many species of representatives of the genus Lupinus (according to the
classification of various authors from several tens to several hundred) in most
countries of the world, including Ukraine, only four cultivates: lupine narrow -leaved
(L. angustifolius L.), lupine yellow (L. luteus L. L.). Created little forms of perennial
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lupine of many -leafed (L. Polyphyllus lindl.) are in demand, but today the seed fund
has not yet been created.
On the basis of this type, many varieties (mainly foreign breeding), which are used as
a decorative culture, were obtained.
Unlike other crops, many species of lupine have
been introduced into culture recently: narrow -
- leaved and yellow — in the middle of the XIX
. | century, other species — in the twentieth century.
g Only two types of lupine — variable and white —
2% :A ancient cultivated plants, cultivated for
§ millennia. Thus, modern cultural forms of these
species by morphological features, color and size
are different from ancient representatives.
Recently, lupine species also differ from the
: growing in the wild by plant habit, abortion of
flowers and beans, the size and quality of seeds, resistance to biotic and abiotic
factors.

Given that the largest species variety with the overwhelming number of
perennial species of lupine is concentrated in the new world and a small number — in
the Mediterranean (the Old World), among the wild species of the genus Lupinus
many promising forms suitable for introduction into culture in Ukraine. The
agroclimatic conditions of our country, as well as the successful introduction of wild
lupine representatives into the region distant from the centers, is the basis for
introducing them into the area of Podillya. The presence of the centers of the genus
Lupinus in three different continents was the basis for the assumption that these
Gencenters are secondary. The hypothesis of the origin of the genus Lupine was
presented 50-165 million years later, even before the differences of continents.

Having analyzed the works of domestic and foreign scientists, such as
Kaminsky VF, Petrichenko VF, Bakhmat MI, Smith K., Wilson J. G., Sweetingham
M. W., as well as the Australian monograph of the genus Lupinus Jews J.

According to literary sources, all kinds of lupine to this continent are imported

by the first settlers from America.At the end of the last century, along with the
traditional types of lupine (narrow, white, yellow and variable) in Australia, new
species with the decorative qualities of L. cosentinii Guss., L. athlanticus gladst were
created. and L. Pilosus Murr, which have become an integral part of Australian
research.
Lupine is one of the ancient cultures that have grown to our era in Egypt, Greece and
the Roman Empire. Long ago, lupine was grown in Rome, which was almost
indistinguishable in varietal qualities from modern ones. The Romans and Greeks
even then knew about therapeutic, valuable agricultural, food and toxic properties.
Lupine was grown as a grain culture used in the preparation of everyday business and
fed to animals.

In the literary monuments of lupines, it is first mentioned in the writings of the
Greek doctor Hippocrates (460-364 BC). In his book "On Human Nutrition", he
assesses his economic and valuable characteristics, comparing with other legumes. At
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that time, the theophrastus at that time in the writings "Plant History" and "Plant
Physiology" (375-289 BC) reported more about lupine. Since ancient times, lupine
has been treated as a grain culture, getting rid of bitterness in order to be used in the
future as a food product and to animal feed. Lupine is mentioned as a useful edible
and a healing and cosmetic plant prominent scientists of the ancient world-
Dioscoride, Avicena, Galen, Pliny, etc. It is known that lupine was used as green
fertilizer to improve soil fertility.

In the Middle Ages, Lupine was grown in the Mediterranean countries, such as
Italy, France, Spain, Portugal, where it was initially known as a good sider culture
with good phytomeliorative qualities, and later as food and feed.

Later Lupine was introduced to Central Europe. In Germany, this culture was
not successful for three reasons: late maturity, the need for permanent importation of
seed from other countries and the defeat of fusariosis. Therefore, in Germany
countries began to grow not white, but yellow and narrow-leaved lupines.

The cultivation time of yellow and blue lupines is considered a new stage in
the history of this culture (1940). By the end of the twentieth century, the sowing area
in Germany reached 40 thousand hectares. However, cultivated species have retained
many signs of wild plants, which by the thirties contributed to the reduction of
sowing areas almost twice.

In 1916, T. Remer first cited the idea of deprivation of bitterness and poisoning
of plants to fully use false lupines. Later, the attempts were embodied by DM
Grinishnikov in 1924. On the path to the appearance of non -ferrous lupine species,
the main obstacle in this respect was the lack of cheap and fast methods for
determining alkaloid. For the first time, such a technique was developed at the
Central Institute of Genetics in Munichnberg (Germany) by a breeder Zenhbush, who
identified new stable feasting forms of lupine. On this basis, the breeding work of the
culture for forage purposes began. Soon Lupine White was also interested in Poland,
where they did not only breed work, but also worked out for the development of
agrotechnical techniques of cultivation.

In the Soviet Union, the first information about Lupine, as feed culture,
occurred since 1811, and only in the 60's of the nineteenth century, the first articles
and scientific works appeared in scientific literature. The great merit in the future
belongs to SM Bogdanov and Academician DM Pryanyshnikov, who are the
fundators and founders of the doctrine of representatives of the genus Lupinus L.

In the territory of Ukraine, the results of collective researches (Chernihiv, Volyn,
Kyiv, Mogilev province) were published in scientific publications in 1910-1914,
which showed the efficiency of lupine growing on green fertilizer.

In 1931, an express method of analysis of lupine plants for alkaloid was
developed in the biochemical laboratory under the direction of NN Ivanov.
According to MI Vavilov, the detection of a bulky lupine is an discovery that has an
exceptional interest for agrarian science. It is this time that is considered the initial
reference to the establishment of lupine as a feed culture.

The first variety of domestic breeding was Nosovsky 3. As early as 60-70
years, the acreage of lupine on grain targets in the USSR was 500 thousand hectares,
and for green feed and silo-1.5 million hectares.
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The detection of feeble lupine varieties, including white in the late 1920s to the
early 1930s, contributed to the formation of a new stage of lupinization, which
opened great opportunities to strengthen the forage base and increase the production
of vegetable protein. Since then, culture has taken a significant place in world
agriculture.

OCOBJMBOCTI HOINUPEHHA TA ®PITOCAHITAPHE 3ACTOCYBAHHAA
HIKAHAPU PI3AJICOITIOAIBHOI

I'OPOBA Ipuna — cryneHTka GakyiabTeT arpoHOMIi
HaykoBuii kepiBHUK — AolieHTKa Kadenpu pocauHHunTea YHY TperbsikoBa C. O.

VY cBiTi 60TaHIKK iCHY€E O€3IIid MiKaBHX i
MaJIOBIJOMHUX POCIIMH, SKi 3aCIyTOBYIOTh Ha
yBary. OpjHi€lo 3 Takux €  HIKaHIpa
¢izamconongiOra — OJHOpIYHA pOCIHHA 3
PONMHH TACIbOHOBUX, SKa BUPI3HAETHCS HE
TITBKH CBOEIO JICKOPATHBHICTIO, a W psIOM
KOpPUCHHX BiacTuBocTel. He3Baxkarouum Ha Te,
o ii OarekiBuMHOIO € [liBmeHHa Amepuka,
BOHA MOIIMPUIIACA TI0 BChOMY CBITY, B TOMY
quci i B YKpaiHi.

BoraniuyHa xapakTepucTHKA.

Hikanapa ¢izamicomoniona (Nicandra physalodes) — me TpaB’sHMcTa OmHOpIYHA
pociuHa, sKa y CHPHUATIMBUX YMOBax Moxe jaocsaratu 1,5 merpa y Bucory. Ctedio
IpsIMOCTOSIYE, pO3rally’keHe, 4acto pedpucte. JIMCTkM sifienoAiOHi, XBHIACTI TO
Kpasx, 13 XapaKTEPHUM PI13KUM 3aIIaXOM.

KBiTH poCIMHM — TIOOJWHOKI, BENHKI, OJAKUTHO-(IONETOBI 3 TEMHOIO
CEpEeIMHKOI0, PO3TAalllOBaHl B Ma3yxax JIMCTKIB. I1icis LBITIHHSA yTBOPIOETHCS UL —
KYJIACTa Aroja, OTOUYEeHA PO3AYyTHUM 3€JICHUM YallOJUCTUKOM, MOAIOHUM 10 (dizalicy,
10 ¥ Jajo Ha3BY BUAY.

ITomupeHHs i Micust 3poCTaHHSA
[IpupoaHoro OaTHKIBIIMHOIO HIKAHIPH €
Ilepy. 3rogoM pocivHa mnouwMpuiIacs y
0araTpoX KpaiHax 3 MOMIPHUM KJIIMaToM, Je
BOHA YacTO BHUPOUIYETHCS SIK JEKOpaTHBHA
abo HaBiTh Jikapchka. B Ykpaini 11 MoxHa
3ycTpiTH B cagax, OIS mapkaHiB, Ha
ropojiax.

Bukopucranus i BJJacTUBOCTI.
JlekopaTuBHE 3HAYCHHS: 3aBISKA SICKPAaBUM KBITaM 1 OPUTIHAJIBHUM ILJIOJaM
POCIIMHY YacTO BUPOILYIOTh K IPUKpPACY.
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diTtocaniTapHe 3acTOCyBaHHsSI: HiKaHIpa
Ma€  3MaTHICTh  BIUIIKYBaTH  KOMax-
?’ MIKITHUAKIB (MyX, TIOTEIHUIh, KOJOPAICHKIX
(2 KYKIB), TOMY 11 1HOJI BHCAKYIOTh MOPYY 3
’ OBOYEBHMH KYyJIbTYpPaMHU.
Hapomna wmeaumuHa: y JAesSKAX KpaiHax
HACTOI 3 JUCTS a00 KOpPEHIB 3aCTOCOBYBAIU
AK CEYOTIHHMM 1 3acHOKIWIMBUM 3aci0.
[Ipote cmig Oyt OOEpekKHUM — POCIMHA
MICTUTh QJIKaJOiAM, SKI MOXYTh OyTH
TOKCUYHUMU Y BEJIUKUX KITBKOCTSX.

ObGepexxnictb mnpu BuUpomyBanHi. Hikannpa, mnomnpu cBol Kpacy, €
MOTEHIIMHO oTpyiHOI0. Oco0nMBO HeOe3neyHUM € ii HaciHHA. BiKuBaHHS YacTHH
pPOCIIMHA B 1Ky KaT€rOpUYHO HE peKoMeHayeTbes. llpu pormsini 3a Hew ciif
TOTPUMYBATHCS 3BUYAHUX 3aXO[iB OC3MEKW — MUTH PYKH ITCIII KOHTAKTY 3 COKOM
POCTIMHH.

Hikangpa dizaniconoaiona — 1mikaBa i MajgoJ0CIKEHA POCIUHA, 110 Ma€ SK
JIEKOPaTUBHY, TAK 1 MOTEHUIMHO KOPUCHY (PYHKIIIIO B CaIBHULITBI. BoHa MOXe cTaTh
MIPUPOTHUM 3aXHUCTOM ISl KYJIbTYp, ajJieé BUMara€e OOEpEeKHOTO CTABJICHHS depes
MOXJIUBY TOKCHYHICTb. 3HaHHA MNP0 MOAIOHI POCIAMHHM TOTJIUOJIIOE PO3YMIHHS
010p13HOMAHITTS Ta BXKJIMBICTh 00EPEKHOTO BUKOPUCTAHHS MIPUPOJTHUX PECYPCIB.

ICTOPUYHI ACHEKTU NOIMWPEHHA YMHU MOCIBHOI

YABAHIOK SlpocaaB cTyneHT (hakyJIbTeT arpOHOMIT,
MA3YP Poman, KOJIEJA JImutpo — acripanTu kadgeapu poCIMHHUIITBA
HaykoBuii kepiBHUK — AoLeHTKa Kadenpu pocauaauuTea YHY Tperbsikosa C. O.

Uuna mnociBHa, abo Lathyrus sativus,
HaJIeKUTh JO0 pOAWMHU OOOOBUX 1 € OJHIEIO 3
HaWJIaBHIIUX KYJbTYp, SIKy MOYald BUPOIILYBaTH
e B HEONiTi, MOHan 6 TucAY POKiB Tomy. Ii
OaTHKIBIIMHOIO BBaxarTh [liBaeHHy A3ilo Ta
CepenzemMHOMOp’si. 3BIATH KYyJbTypa MOLIMPHUIIACS
Ha bauspkuii Cxig, y €Bpony, IHaio ta Appuky.

BoHa Haa3BHUYaiHO BUTpUBajia — MOXKE POCTH

B JyXe OITHUX TIPYyHTaxX 1 3a yMOB OOMEXEHOIo
3BOJIOKEeHHS. 1]e poOuTh 11 BaXKJIMBOIO JIJIS1 PETIOHIB
13 HECTa4yero BOJIU.
Hacianus wmictute 1o 30% Oinka, ToMy uYMHA —
XOpOIIUN POCIMHHMUKM OUTKOBUH pecypc. Y KpaiHax,
JIe COsl UM TOPOX MEHII JIOCTYIIHI,ii BUPOIIYIOTh SIK
JIEHIEBITY aJbTEPHATUBY ISl KOPMY Xy1001 Ta HaBITh AJIsl XapuyBaHHS.
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Uuna, sk 1 OutbmiicTh 000OBUX, 30aradye IPyHT a30TOM 3aBISKA CUMOIO3Yy 3
Oyp004YKOBIUMH OaKTEpisiIMU — ii BUKOPUCTOBYIOTh Y CIBO3MIHI SIK CHJIEpAT.

Yuua mig yac rosoay. Oco6mmBoi posii unHa HaOyBasia B MEPIOAHM MacOBHUX
rojoniB. Hampukmnan, B Iumii Tta Ediomii BoHa HeogHOpa3oBO psATyBasla >KUTTA
TUCSYaM JIIOEH MiJ yac MocyX. AHaJOrI4Ha CUTYyallis crocTepiraiach i B YKpaini —
30kpema, B poku [omomomopy 1932-1933 pp., konmu ii BUKOPUCTOBYBAIU SIK
OCTaHHI! 3aci0 BUKMBAHHS.

[Tpote cnix 3ragatu npo HeOE3NeEKy, IKy HECe HaJMIPHE BXKUBAHHS YMHU — TaK
3BaHMM JIATHPHM3M, XBOpoOa, L0 ypaka€ HEPBOBY CHUCTEMY W MPHU3BOAUTH [0
napajivy KiHiiBok. Came TOMy KyJbTypa 3aBXIM 3aIHIIaach "pe3epBHOIO", TOOTO
HE OCHOBHOIO, aJI€ CTPATETIYHOIO Y CKJIAIHI YaCH.

Yuna B Ykpaini. Ha teputopii Ykpainu ymHa mociBHa Oyna Bijoma Iie 3
JaBHBOPYCHKUX 4aciB. Ii BUpOIIyBaau nepeBakHo B
miBieHHUX perioHax — y Creny Ta Jlicocreny. B
yKpaiHCbkux — arpapHux  goBigHukax — XIX-XX
CTOJIITh 11 OMHUCYIOTh SIK BaXJIMBY KOPMOBY KYJIbTYpPY
s xynoou. Hapomna meaununHa mpummcyBaia iid
MEBHI IUTIONII BJIACTUBOCTI, OJHAK HAyKOBO 1€ HE
OyJIO T1ATBEPIKEHO.

CyuyacHicThb i IepcreKTUBH.

VY Ham 4gac iHTepec 0 YMHU IOCIBHOI 3HOBY 3picC.
3Bakalouu Ha Ti00anbHI KIIMaTU4YHI 3MIHH, BYEHI
pO3rAAaOTh il SK MEPCHEeKTUBHY KyJIbTYypy s
PErioHIB 13 MOCYUUIMBMM KiiMaTtoM. BemyTbces
aKTUBHI  JOCIDKEHHS 3  METOI  BHUBEACHHSA
HETOKCHMYHHMX COPTIiB, sKki Oynu O mNpugaTHUMHU i OE3MEeYHOTO BKUBAHHSA
JIIOJTUHOIO.

OTxe, UMHA TIOCIBHA — II€ KYJIbTypa 3 0araToro 1CTOpi€ro, sika He pa3 psSTyBaia
JIIOJICTBO B KPUTUYHI MOMEHTU. BogHouac, 1ie NMpuKiajg Toro, ik arpoHOMis, 1CTOpIs
Ta MEAUIMHA TICHO MOB’si3aHI MIX 00010 y (OpMyBaHHI HAILIOTO CTaBJEHHS [0
MPOAYKTIB XapuyBaHHS.

OCOBJIMBOCTI TEXHOJIOI'TI BUPOILIIYBAHHA ’KUTHAKA
I'PEBIHYACTOI'O

KPABEILb Auapiii — ctyneHt axkyibTeT arpoHOMii;
BITAHOB €Bren — acrnipanT kadeapu poCIuHHUIITBA
HaykoBwuii kepiBHUK — AotieHTKa Kadenpu pocauaaunTea YHY TperbsikoBa C. O.

XKutnHsik rpebingactuii (Agropyron cristatum) — 6araTopidyHa KopMOBa 3JaKOBa
KyJbTypa, $Ka BIJ3HAYAE€ThCS BHUCOKOK IOCYXOCTIMKICTIO, HEBUOAIVIMBICTIO [0
IPYHTOBO-KJIIMaTUYHUX YMOB Ta JI0OPOK KOPMOBOIO IiHHICTIO. [ pocnuHa Bijirpae
BOXJIMBY pOJib Yy (OpMyBaHHI CTaOUIbHOI KOPMOBOI 0a3u JJis TBapUHHUIITBA,
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0COOJIMBO B CTEMOBUX 1 MOCYNUIMBUX perioHax YKpaiHu, Jie 1HII KyJbTYPH 4acTO HE
3a0€3Meuy0Th CTa0lILHOTO BPOKALO.

OcoOMBICTIO KHUTHSIKA TPeOiHYACTOTO € HOro MOTy:KHa KOpEHEeBa CHUCTEMa,
fKa J103BOJIsIE €(EeKTHMBHO BHUKOPHCTOBYBAaTH 3allacd BOJIOTHM 3 TJIMOOKHX IIapiB
IPYHTY Ta 3a0e3ledye CTIMKICTh 10 Mocyxu W BuMmep3aHHs. KpiM TOro, >KUTHSK
rpe0iHYacTUil  XapaKTepU3YEThCsl AOOPOI0 3MATHICTIO JO BIAPOCTaHHSA MICIIA
BUIacaHHs abo yKOCy, IO Ja€ 3MOTY BUKOPHCTOBYBAaTH MOro Ha CiHO, BHMHac abo
3eJICHUN KOHBEEp.

TexHoJoris BUPOIIYBaHHS KUTHSKA TPeOIHYACTOTO Ma€e CBOT OCOOJIMBOCTI, SIK1
3a0€31euy0Th BUCOKY IMPOJAYKTHUBHICTH 1 JOBTOBIYHICTH TpaBocToro. Ilepin 3a Bce,
BXJIMBUM € BUOIP IUISHKH JJIs TIociBy. ONTUMAIbHUMHU € POJIfoUl, 100pe aepoBaHi
IPYHTH 3 HEUTpaJIbHOIO abo0 ClIa0KOJIy>)KHOIO peakuiero. Ha BaKKMX, KHCIUX YU
3a00JI0YEHUX IPYHTAX KUTHSK pOCTE C1a00 1 MIBUAKO BTpAaya€e MPOAYKTHUBHICTb.

HacTtymHuM BaXJIMBUM €TanmoM € MAroToBKa rpyHTy. Ilig >KUTHAK
rpe0iHYacTUil peKOMEHI0BaHa 3510J1eBa opaHka Ha riuouay 20—22 cM, 1o 103BOJISE
HAaKOIUYUTU BOJIOTY Ta 3HUIIATA OaraTopiyHl
Oyp’ssau. Ilicns opaHku HEOOXIHO MPOBECTH
MEPENOCIBHY KyJIbTUBAIlIO IS BUPIBHIOBAHHS
MOBEPXHI MOJS Ta MIATOTOBKU ApiOHO3EPHUCTOT
CTPYKTYpH IPYHTY.

CiB0a >XUTHsIKA TPeOIHYACTOTO 31HCHIOETHCS
B Jpyrii mojoBUHI ceprmHS ab0 Ha MOYaTKy
BepecHs. B OCIHHIN mepiof; pOCIMHU BCTUTAIOTh
YKOPEHHUTHCS Ta CcHOpMyBaTH CTIMKYy 10 3UMHU
pPO3ETKY JHCTKIB. 3a paHHIX BECHSHUX CTPOKIB
CiBOM MOXIJIHMBE TaKOXX OTPUMAHHS TapHUX
il pe3yJibTaTiB, MPOTE€ OCIHHIA TMOCIB 3abe3rneuye
Kpamii pO3BUTOK KOPEHEBOI CHCTEMHU.

Hopma BuUCIBY HacClHHS JKATHSAKA Tpe0IHYACTOro 3aleXHUTh BiJ ILJIOBOIO
BUKOPUCTaHHA YTiAb. [ KOpMOBHX IIiiell onTUManbHO BuciBathu 12-16 kr Ha
reKTap, TOJl sIK IS HaclHHMIbKMX TociBiB — 8-10 kr/ra. HaciHHs BuciBaloTh Ha
rmbuny 2-4 cm. Ilicns mociBy pEeKOMEHAYETbCS NPOBECTU KOTKYBAHHS IS
MOJIIMIIIEHHS KOHTAKTY HACIHHA 3 IPYHTOM 1 3amoOiraHHs NEePEeCUXaHHIO MOCIBHOTO

miapy.

Hormnsn 3a IMOC1BaMH JKUTHSIKA
rpebiHuacToro mnepeadadae OopoHyBaHHSA y ¢asi
CXOMIB JUIsi 3HUIICHHS TIPYHTOBOI KIPKH Ta
Oyp’siHIB, KU BIICHHS MiHEpATHbHUMHU
no0puBaMH, MOHITOPUHT (DITOCAHITAPHOTO CTaHY
MOCIBIB. 3aBISKH CBOiM BUTPUBAJIOCTI KYJbTYypa
He MoTpedye 3HAYHMX 3aTpaT HAa 3aXUCT, OJHAK
IIpU BUSIBJICHHI IIKIAHUKIB YU XBOPOO CJIi7] BYACHO
B)KUTH 3aXO/1B.

ITlicnss ykocy abo BUMacaHHA JKUTHSK
rpebiHYacTuil 100pe BIAPOCTAE, YTBOPIOIOYW IIUIBHUN JEPHOBUM IOKPHB, IO
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3aXMIAa€e TPYHT BiA epos3ii W BUCHaxkeHHA. Lle poOuUTh HOro OAHIEID 3 KIFOYOBUX
KyJBTYp JUIs CIBO3MIH, CIIPSIMOBAHMX Ha BIAHOBIECHHS POAIOYOCTI IPYHTIB.

30upaHHs KUTHSKA 7151 HACIHHS MPOBOASATH Y (pa3i MOBHOI CTUTIIOCTI KOJIOCCH,
nepeBakHO KoMOalHaMU, 3 MOJANIBIINM JOCYITYBaHHSIM /10 0a30B0i Bojorocti. Jljis
KOPMOBOT'O BUKOPUCTaHHS 3€JIeHa Maca 30upaeTbes y (a3l KOJOCIHHA — caMe TO/1 B
Hill MICTUTBCSI MAaKCUMaJTbHA KUTBKICTh TTOXKHBHUX PEYOBHH.

VY miicyMKy KUTHSK TPeOIHYACTUH € HE JUIIE I[IHHOI0 KOPMOBOIO KYJIBTYPOIO,
a il BAXJIMBIM €JIEMEHTOM arpoeKocHcTeM. Moro TeXHOJIOTis BUPOILYBaHHS IIPOCTa,
OJIHAK BUMAara€e JOTPUMAaHHS ONTUMAJIbHUX TEPMIHIB CIBOM, MPABUIBLHOTO IMiA00PY
TUJISHKY Ta 3abe3reueHHs] 0a30BOro JOMISAY 3a MOCiBaMH. 3aBASKHA CTIMKOCTI JI0
KIIMaTHYHAX ~KOJHMBAHb JKUTHSAK TpeOiHYaCTUH Mae BeJIMKE 3HAYCHHS JJIs
CTaOLIIbHOTO KOPM03a0€e3eueHHs HaBITh y CKJIQJHUX MOTOIHUX YMOBaX.

ICTOPIA HOLIUPEHHSA COYEBHULI

HUTEJDb Mapis, IBACIOK LiioHa — cTyIeHTKH QaKyJIbTeT arpOHOMIi
KOHLIEND Bikrop — acniipanT kadeapu poCIMHHUITBA
HaykoBuii kepiBHUK — AoLeHTKa Kadenpu pocauaauuTBa YHY Tperbsikosa C. O.

CoueBulls — OJlHA 3 HaWJABHIMIKUX KyJIbTYPHUX POCIHMH Ha 3eMil, ii icTopis
Hamiuye moHag 10 000 poxkiB. Bona Oyna BakIIMBOIO YacCTHMHOKO XapuyyBaHHS B
CTapOJIaBHIX ITMBLTI3AIIAX 1 3aJIMIIAETHCS TOMYJISIPHOI W CHOTOJHI 3aBISKH CBOIM
MOKUBHUM BJIaCTUBOCTAM. CKaM’SHUII PEIITKM COYEBHUINl OyJIO BHUSBJICHO IMiJI 4Yac
PO3KOIIOK TOCEJIeHb YaciB HeouiTy. 3a yaciB KuiBchkoi Pyci coueBulis 3raayerbes B
Jitonucax, K ‘“‘coueBinma”. B Ykpaini HapomHi Ha3BU COYEBMIN — JISIA, BHYKA,
KYPaBIUHUN FOPOX.

BBaxkaeTrbcsi, 10 coueBHld MOXoAUTh 3 bmuspkoro Cxomy  abo
CepenzeMHOMOD'si, BOHa Oyia KEpesioM XapuyBaHHS [JIs HAIIMX MPEIKIB IIe 3
JO0ICTOPUYHMX 4YaciB. BoHM € HaligaBHIIIOW 0000BOIO KYJIBTYPOIO, BIJOMOIO JIFOAMHI,
1 OJTHIEIO 3 HANUOUIBII paHHIX OJIOMAIIHEHUX KYJbTYP.

Aptedaktu 3 coueBulll OyaM 3HAAEHI MiJ Yac apXEOJIOTTYHUX PO3KOMOK Ha
Oeperax piuku €Bdpar, nounnarouu 3 8000 poky m0 Haioi epu, 1 € T0Ka3U TOro, IO
ETUNTSHU, PUMJISTHU Ta €Bpei imu 1o 0000By KynbTypy. llepmii 3ragku mpo
BUPOIIYBaHHS COYEBUIll 3'SBUIHCS mie B A00y HeomiTy (6imssko 8000 p. mo H.e.).
ApXeosoru 3HaxXOoATh ii HACIHHS B CTApOJABHIX MOCEICHHSIX HA TEPUTOPIi CydacHOT
Typeuunnan, Cupii, I'pemii ta Ipaky. Bimomo, mo coueBuis Oyia BaKIUBOIO
CKJIaJIOBOIO Xap4yBaHHs HapoaiB bimsskoro Cxoxy ta CepenzeMHOMOD's.

CoueBulIlio BUPOIIYIOTh 3 IaBHIX-MaBeH. HaiinaBHinm 3rajku mpo Hel BUSBIICHI
Ha biusbkomy Cxopi. A oT B €runTi Npo COYEBUIIIO, HA JYMKY BUCHHUX, I13HAIUCS
npu6m3Ho B 2 400 pori 1o Hammoi epu. CoueBHIlS 3raay€eTbcs Takox B bi0ii. B Hiit
po3noBigaeThes sk IcaB, cun Icaaka 1 PeBeku, 32 MUCKY IOIIKH 3 YEPBOHOI COYEBHIII
IpPOJIaB CBOE MPaBO Ha MepBOpoAcTBO. HaTxHeHHI UM OIOIIHHUM CHOXETOM
dbpaHIiy3bKi KyXapi, HaBiTh, CTBOPHJIM OJIFOI0 3 COUEBHIII 3a HA3BOIO “rorika Icapa”.
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OKyJbTYypUIIM COYEBUIIO AY>KE€ JIaBHO, 1€ 3a nepioa Heouity. Bepciil mosiBu
i€l pocnuHu OaraTto, B OAHIM 3 HUX PO3MOBINAETHCS, IIO CIIOYATKy BOHA pOCia B
INmamasx. B i aeTses, mo Ha cxomi [aaii 1 banrmanem. ¥ [IBeinapii 3Hadmum
MOCENIeHHs, /e 30eperiucs Ciigu BUKOPUCTAaHHS COYeBHIN B KyniHapii. Ha morwmmi
Pamzeca Il € 300pakeHHsT mekaps 3 JBOMa KOIIMKAMH, MIOBHHUMH COYEBHIICIO. Y
€runTi JTIOAX KIamu XJi0 13 3epeH B TpOOHMIN, TOMY IO BIpWIH, IO HOMEPIHUN
MIPOWJIe MIJISX IO IAPCTBAa MEPTBHX 3a JOMIOMOTOIO ITi€T %Ki, TAKOXK KJIaJK B TPOOHHUIT
dapaoHiB K «iKy s moToibiuHoro cBity». Y CrapogaBHboMy Pumi mronu
BBa)XaJIM, IO TPH TOCTIHHOMY B)XMBAaHHI COYEBMIII MOKHA 3HAWTH PIBHOBAry 1
TepITIHHS.

Hacenennst J{aBupoi ['pemii, €runty 1 BaBuioHy codeBulllo aye IiHYBaJH.
Bona Oyna xmibom 1 m'sicom st O1THUX, @ TaKOXX BUKOPHCTOBYBAJlacs B HAPOJIHIM
MEUIMHI 11 JIIKYBaHHs pi3HUX Heayr. ['penbkuii jgikap ['inmokpar pekoMeH1yBaB ii
JUIA JTIKyBaHHS XBOpOO IUTYHKA, a pPUMJIISTHA BUKOPHCTOBYBAIN Y BINCHKOBUX TaiKax.
Ha Pyci 3 XIV cronitrs coueBuus Oyina TOJIOBHUM HPOIYKTOM pallloHy: 3 HeEi
roTyBajy IOIIKY, 3aliKaiy X110, Bapuiu Kamly. [CHye HaBiTh IPUCIIB'S, SIKa CBIYHUTH
PO LIHHOCTI COYEBMIII I Hapoy: «CoueBHIII Ha CTOJI, a 340POB'S B CIM'T».

CoueBuIll JOCUTH 3a KOPOTKMH Yac cTaja BIJOMOIO Ha BChOMY
CepenzemHomMop'i, motim B €Bpori, 1 Bxke n0 Xl cromiTrs norpanwia B Hamil
perioHu, ajie MmijJ Ha3BOK «COUYEBUILSY. [T HaJIe)KHUM YMHOM OIiHMIM MOHaxu Kueso-
[Teuepchkoi naBpH, a MI3HIMIE 1 B IHIIMX MOHACTUPSX, € BOHA BUKOPUCTOBYBAjacs B
aKOCTI micHOT ki Ao XX cTomiTrd. YeHIi BBakaiau, IO 3€pHA JOIMOMAraroTh
MIATPUMYBAaTH TUIO B TOHYCI 1 PO3BUBATUCS TyXOBHO. 3aBMSIKW Il BJIACTUBOCTI
COYCBHUIII0 B aHMIIHCHKIA MOB1 Ha3zBam «lentily, mo B mepekianai Oo3HAYae IOCT.
CJ10BO COYEBHII MOXOAUTH Bija JTaTHHCHKOTO lens, mae ¢opmy MmoABIHHOI OMyKIIO1
ONTHYHOI JIIH3H, SIKa OTpUMaJia CBOIO Ha3BY BiJl COUEBHIILI.

V¥ CepennboBiuyi BoHa OyJjia BaXKJIMBOK YACTHMHOK) MOCTOBOIO Xap4yBaHHS,
OCKIJIBKM 3aMiHslJIa M’gcO. Y KpaiHax, Jie Bipa NMEpEeBaKHO KATOJIMUI[bKA, COYEBULSA
Oysia 0OOB'sI3KOBOIO TKE€l0 TpHu MocTi. Xoua B HiMeuuuHi CTpaBu 3 COYEBHUII B
OCHOBHOMY TOTyBasii B CBSTBeUip, JIOAM BIpWIH, IO COYEBHUIL MPHHECE
Oyaromosyydsi B HaCTynmHomy poili. He3Bakaroun Ha MIHHICTH 3€peH ISl YEHIIIB,
0J1aropo/iHI MaHu COYEBUIIIO HE OI[IHUJIM 1 BBAXAJIH 1i 3aHAJITO MPOCTOIO TKEIO.

CoueBunig B Ykpaini. Ha teputopii YkpaiHu coueBHII0 OYadu BUPOILYBATH
e B JaBHbOPYCHKi Yacu. BoHa Oyra momysipHOIO cepej] CesiH, 0COOJIMBO B MEP1OAH
HEBPOXKar0, OCKUIBKK MOTJIa POCTH HaBiTh y O1MHUX IPpyHTaX. YKpaiHChKI TOCIOIMHI
roTyBaJy 3 HEl Kallli, CylH Ta FOIIKH.

VY XX CTOMTTI COYEBUILIS OCTYIOBO BTPATHIIA MOMYJISIPHICTh, TOCTYMUBLINCH
MICIIEM KapToIUll Ta 1HIKUM 0000BUM KynbTypam. IIpore 3apa3, 3 ornsgy Ha ii
KOPHUCHI BJIACTMBOCTI Ta MOBEPHEHHS 1HTEPECY JI0 3JI0POBOTO XapuyBaHHS, COYCBUIIS
3HOBY HaOMpae MONyJIIPHOCTI B YKpaiHi.

CyuacHe BukopuctanHsi. CbOro/iHi COYEBHUIIIO BUPOLLYIOTh y 0araTb0X KpaiHax
cBiry — nigepamu € Kamama, Inmis Ta Typeuunna. [i BHUKOPUCTOBYIOTH Yy
HalllOHAJIbBHUX CTpaBaxX PI3HUX HAPOIIB: 1HIINWCHKUX Janax, (QppaHIly3bKUX Cymax,
apaOCbKUX pary Ta yKpaiHChbKUX Kalllax.
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[Is1 kyapTypa IIHY€ETHCS 32 BUCOKY MOKHBHICTh, aJKe€ MICTUTh OaraTo Oijka,
3aji3a Ta KJIITKOBHHH, TOMY OCOOJIMBO TOITYJIIpHA Cepel] BereTapiaHiliB.

Takum dYHUHOM, COYEBWII MPOWIIIA JOBTHHA MUIAX BI 1XKI CTApoOJaBHIX
[UBLTI3AINA 0 Cy4yaCHHX KYXOHb CBITY, 30epiraroud CBOIO 3HAUYUMICTh Y pallioHi
JIIOZICTBA.

COMPARATIVE ASSESSMENT OF PRODUCTIVITY OF SUGAR BEET OF
SUGAR OF DIFFERENT ORIGIN

TEJI{ITHI/IK Irop, HOKAJIb Ha3ap,
BUIIHEBCBbKHWU Muxaiijio — ctyieHT QakyiabTeTy arpoHOMIl
HayxkoBuii kepiBHUK — go1ieHTKa Kadenpu pociuHauiTBa YHY Bumnescbka Jl. B.

Intensive sugar raw material technologies will work successfully when using
intense varieties and hybrids that are able to fully use soil fertility and to show their
genetic potential as much as possible. These requirements are most met with sterile
sugar beet hybrids. At the same time, one -seeded androseryerl forms cross with
multi -seeded fertile high-performance pollinators, which actively convey this quality
to posterity. This provides 100% hybridization of sterile shape and the effect of
heterosis is manifested.

With maintenance breeding, the output components of hybrids are constantly
formed in such a way when productivity elements are accumulated in the components
and manifested at the final stage, after crossing them, which makes it possible to use
the effect of heterosis directly in the fields of sugar producers.

Research methodology. In a wide variety of hybrids of beetroot sugar producers,
it is difficult for sugar producers to understand and choose the most productive for
sowing. Agrarian science should help in this. To this end, a special experiment was
laid on the Agro-Ros Agro Firm. Two groups of the most promising and common in
the production of domestic and foreign breeding hybrids were selected for sowing in
2024. The harvest was carried out by direct weighing of root crops from the areas
after mechanized digging, and sugar content was determined by the method of cold
digstia on the automated line "Venema".

Research results. The seeds of foreign hybrids were teased. The dragees
included nutritious, biostimulatory and protective components. Seed material of
domestic hybrids was treated only with insecticides and fungicides to protect stairs
from pests and diseases. More friendly hybrids treated with protective stimulating
substances. They had stronger starting growth, but already in the period of two pairs
of leaflets all crops were leveled and no visual difference was observed.

The results of the studies indicate that the studied hybrids showed widespread
variability in productivity depending on the origin and background of fertilizers.
Against the background without fertilizer, the average yield of both groups of hybrids
was the same — in domestic 398 c/ha, foreign — 396 c/ha. However, the sugar content
of the first group was 14%, the second 13%, that is, 1% less, and on the collection of
sugar per hectare, domestic hybrids were on average exceeding 11% foreign.

40



Against the background of yield, the yield increased both groups of hybrids, but
in foreign hybrids, the yield increased by 25-40 c/ha more, and sugar content is 0.7—
1.2%lower. The highest performance results were observed in the introduction of 13t
manure + Ng7P102Ks4. The average yield of a group of domestic hybrids was 505 c/ha,
foreign — 55.1 c/ha. The average rates were: domestic — crop 458 c/ha, sugar content
13%, sugar collection 59.5 c/ha; Foreign respectively — 486 c/ha, 12.4%, 60.2 c/ha.
Despite that the yield of foreign hybrids was higher by 28 c/ha, the sugar collection
difference was insignificant — only 0.7 c/ha.

Separate hybrids showed themselves differently. Of the domestic, the most
productive was the Ukrainian World Cup 70. Its average yield from all fertilizers was
483 c/ha, the collection of sugar — 69.7 c/ha; Uman World Cup 76 — respectively 471
and 64.5 c/ha; Yaltushkiv World Cup 72 — respectively 45.7 and 60.3 c/ha. Among
foreign hybrids, high productivity was shown: Lena with a yield of 516 c/ha, sugar
content of 13.35 and sugar collection of 68.6 c/ha; Ariana with a yield of 526 c/ha
and sugar content of 11.8%; Cristella with a yield of 507 c/ha and sugar content of
11.3%.

Conclusion. On the basis of our studies, we recommend the maximum use of
hybrids of domestic breeding. They are created in Ukraine and adapted to our soil
and climatic conditions and provide high sugar collection. From foreign hybrids can
be recommended to sow in small areas hybrids of Lena, Lenora and Ariana. The
harvest of these hybrids should be collected in the first time and "directly from the
wheels" should be processed without storage.

BITHOBJIEHHA ITPUPOJHUX EKOCUCTEM
KOBMJIA JIECCIHTI A (Stipa lessingiana)

HEBYYK Boaoaumup, JTJOI'BIHEHKO Makcum, BOHAAPEHKO
Pycaan — cryaeHTH QakynbTeTy arpoHOMIl
HaykoBuii kepiBHUK — AoLeHTKa Kadenpu pocauaaunTea YHY Tperbsikosa C. O.

Kosuia Jleccinra (Stipa lessingiana)
— 1e OararopiuHa 3JlaKOBa pPOCJIMHA, sKa
| HaJeKMTh J0 poJy KoBmiIa. BoHa € THIOBUM
' IpeICTaBHUKOM CTeToBOi (IOPH i HacTo
. 3yCTpiYa€Tbcss B NPHPOAHHMX  CTEMax,
" ocobmuBo B VYkpaimi, Kasaxcrami. Ila
4 pocavHa 3aHeceHa 10 UepBOHOI KHUTH
Wl Ykpainu, ToMy ii BUPOLIYBaHHs MOB’A3aHE 3
OXOPOHOIO Ta BITHOBJICHHSAM MPUPOTHUX
€KOCHCTEM.

Tpas'suucrta pocauHa 25-70 cm
: 3aBBUIIKHA. YTBOPIOE IIIJIbHI JIEPHUHU.
Crebia ynCieHHI, ToJIi, MIXBU JUCTKIB JIOBII 32 MIKBY3J1s. JIMCTKY MIETHHOMO/M10H],
sropuyTi, miamerpom 0,3-0,6 MM, 30BHI IIOPCTKI BiJ IIETUHUCTHUX BOJIOCKIB a0o
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ropoukiB. CylBITTS — By3bKa, CTUCHYTa, HelllJbHAa BOJOTh 6—20 cM 3aBIIOBXKKH.
KonockoBsi mycku gosracto 3aroctpeni. OcTiok 13-26 cMm 3aBIOBXKKH, 0 JIPYTOro
KOJIiHA TOJIMH, TJIAJICHbKUI, BUIINE — MIPYaCTHH 3 BOJOCKAMH 10 3 MM 3aBJOBXKKH.
HuxHst KBITKOBA JTyCKa I'yCTOOITYIII€HA, 3 BIHIIEM BOJIOCKIB ITiJ] OCTIOKOM.

Bun nmommpenuit y crenosiii 30H1 €Bpasii — BiJ TpaHCUIBBAHCHKOTO MJIATO HA
3axoni no Antato, Tap6ararato 1 Tsup-1llanio Ha cxoni. Ha miBaH1 apean oxormuioe
Many Asiro, miBHiu Ipany Ta ripceki paitonu Cepennboi Asii. B Ykpaini HaitO1nbIa
IIIBHICTD TOIMYJIAIIA CIIOCTEPITAEThCS Y CTEMOBUX 30HAX, BKIIOYaroud [ipchKuii
Kpum, B MeHII# Ki71bKOCT1 KOBMIIA JIeccuHra 3pocTae Ha MiBJIHI JIICOCTEIIOBOI 30HHU.

[Tocyxocriiika 1 qye CBITJIONIOOHA POCIMHA, TTOMIPHO CTiMKa 10 MOiTaHHS
xyno6oro. Binmae nmepeBary rpyHTaMm 3 JOCTaTHIM BMICTOM KajbIlito. THITOB1 MicCIs
3pocTaHHsl KOBWUJM JlecCHMHIa — 1€ CXWIM PIYKOBUX JIOJHH, 0anok, y30epexoKs
JUMaHIB, BIJCJIOHEHHS KaM'SSHUCTUX TOpil. Y MUHYJIOMY Iled BHUJ BHU3HAYaB
(1310HOMIYHICTh JaHAMA]TIB CHPAaBXKHIX Ta MIBJEHHUX CTEMIB HAa 3BHYANMHUX 1
MIBICHHUX YOpPHO3eMaxX, a TaKOX Ha KaIITaHOBUX 1 MAaJIOTIOTYXKHUX KaM'STHUCTHX
rpyHTax. Ha miBaeHHIN Mexi apeaily MOK€ TPAIUIATUCA HaBITh Y HAMiBITyCTENSX, B
ropax migiimMaeTrbes 10 Bucotr 3000 M Hax piBHEM MODSL.

PO3MHOXY€ThCS TIepeBa)KHO HaciHHSIM. L[BiTIHHSA BigOyBa€eTbCcs y KBITHI —
yepBHi. [1Tog0HOCUTE Y TpaBH1 — JIUIHI.

SK OIMH 3 HAWMOUIMPEHINIUX 3JIaKIB € I[E€HO030()OpPMYIOUOI0 POCIUHOI0 Y
TUITYaKOBO-KOBUJIOBUX (CHPaBXHIX) 1 MOJMHOBO-TUIMYAKOBUX (TIBIEHHUX) CTEMax.
Kpim Toro, ii miapHI IEPHUHU CKPITUIIOIOTH IPYHT, OTKE KOBWIY JleccrHra mMoskHa
pPO3IIIAIaTH 1 SIK MPOTUEPO31HY KyIbTypy. [loKMBHA I[IHHICTh HAJ3€MHHUX YaCTHH
HEBHMCOKa, BTIM 3a IOMIPHOTO BHUIIACY L€ BHUJ MOXE CIYryBaTH JOJATKOBUM
JoKepenioM kopMy st Xynoou. Ilpu ekcrutyararili macoBHIN, MOPOCITUX KOBHJIOKO
Jleccunra, moTpiOHO BpaxoOBYBaTH, 10 BOHA MOTAHO BITHOBIIOETHCS MICIS CIHOKOCY
Ta MOIJaHHS TBAPUHAMHU.

B Vkpaini 1 pocivHa OXOpPOHSETbCS Yy HACTyIHUX 3alOBIIHUKAX 1
HalloHaIbHUX Tnapkax: Jlyrancekomy, YKpaiHCcbKkOMY cTenoBomy, Onyibkomy,
Kazantuncekomy, A3zoBo-CuBacbkomy, JIHIIPOBCbKO-OpuibCbKOMY, «ACKaHis-
HoBa», «E€nanenpkuit cren», «Cesati 'opuy», HII "Benukuit JIyr", a takox y
3aKa3HWKaxX 3arajlbHOjJep’kaBHOro 3HadyeHHs KomapiBmmmHa, baHmapchkomy,
I'peHiBCbKOMY, Ha TEpeHax NaM'ATOK MPUPOJIN 3arajbHOJCPKABHOTO 3HAYCHHS
«Ypouumie Ilpuctiam», «Ax-Kas» Tta
«Kaparay». Bupomyerscs y
JoHneupkomy 1 Kpusopizpkomy
OOTaHIYHUX cajax.

Jns  30inbIICHHS — MTOITYJISIIINA
HEOOXITHO KOHTPOJIFOBATH iX CTaH,
3anmo0iraTv OpaHIll 3eMeib, BECHSHUM
najaMm 1 HaIMIPHOMY BHITACaAHHIO
Xyno0u.

TexHoJiorisi BUpoyBanHsi KoBuJu Jleccinra
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https://uk.wikipedia.org/wiki/%D0%92%D0%BE%D0%BB%D0%BE%D1%82%D1%8C
https://uk.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%BD%D1%81%D0%B8%D0%BB%D1%8C%D0%B2%D0%B0%D0%BD%D1%81%D1%8C%D0%BA%D0%B5_%D0%BF%D0%BB%D0%B0%D1%82%D0%BE
https://uk.wikipedia.org/wiki/%D0%A2%D1%8F%D0%BD%D1%8C-%D0%A8%D0%B0%D0%BD%D1%8C
https://uk.wikipedia.org/wiki/%D0%86%D1%80%D0%B0%D0%BD
https://uk.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D0%BC%D1%81%D1%8C%D0%BA%D1%96_%D0%B3%D0%BE%D1%80%D0%B8
https://uk.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D0%BC%D1%81%D1%8C%D0%BA%D1%96_%D0%B3%D0%BE%D1%80%D0%B8
https://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BB%D1%8C%D1%86%D1%96%D0%B9
https://uk.wikipedia.org/wiki/%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D1%81%D1%82%D0%B5%D0%BF%D0%BE%D0%B2%D0%B8%D0%B9_%D0%BF%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%B7%D0%B0%D0%BF%D0%BE%D0%B2%D1%96%D0%B4%D0%BD%D0%B8%D0%BA
https://uk.wikipedia.org/wiki/%D0%9E%D0%BF%D1%83%D1%86%D1%8C%D0%BA%D0%B8%D0%B9_%D0%BF%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%B7%D0%B0%D0%BF%D0%BE%D0%B2%D1%96%D0%B4%D0%BD%D0%B8%D0%BA
https://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D0%B7%D0%B0%D0%BD%D1%82%D0%B8%D0%BF%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D0%BF%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%B7%D0%B0%D0%BF%D0%BE%D0%B2%D1%96%D0%B4%D0%BD%D0%B8%D0%BA
https://uk.wikipedia.org/wiki/%D0%90%D0%B7%D0%BE%D0%B2%D0%BE-%D0%A1%D0%B8%D0%B2%D0%B0%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D0%BD%D0%B0%D1%86%D1%96%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9_%D0%BF%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%BF%D0%B0%D1%80%D0%BA
https://uk.wikipedia.org/wiki/%D0%94%D0%BD%D1%96%D0%BF%D1%80%D0%BE%D0%B2%D1%81%D1%8C%D0%BA%D0%BE-%D0%9E%D1%80%D1%96%D0%BB%D1%8C%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D0%BF%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%B7%D0%B0%D0%BF%D0%BE%D0%B2%D1%96%D0%B4%D0%BD%D0%B8%D0%BA
https://uk.wikipedia.org/wiki/%D0%90%D1%81%D0%BA%D0%B0%D0%BD%D1%96%D1%8F-%D0%9D%D0%BE%D0%B2%D0%B0_(%D0%B7%D0%B0%D0%BF%D0%BE%D0%B2%D1%96%D0%B4%D0%BD%D0%B8%D0%BA)
https://uk.wikipedia.org/wiki/%D0%90%D1%81%D0%BA%D0%B0%D0%BD%D1%96%D1%8F-%D0%9D%D0%BE%D0%B2%D0%B0_(%D0%B7%D0%B0%D0%BF%D0%BE%D0%B2%D1%96%D0%B4%D0%BD%D0%B8%D0%BA)
https://uk.wikipedia.org/wiki/%D0%84%D0%BB%D0%B0%D0%BD%D0%B5%D1%86%D1%8C%D0%BA%D0%B8%D0%B9_%D1%81%D1%82%D0%B5%D0%BF
https://uk.wikipedia.org/wiki/%D0%92%D0%B5%D0%BB%D0%B8%D0%BA%D0%B8%D0%B9_%D0%9B%D1%83%D0%B3_(%D0%BD%D0%B0%D1%86%D1%96%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9_%D0%BF%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%BF%D0%B0%D1%80%D0%BA)
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%B0%D1%80%D1%96%D0%B2%D1%89%D0%B8%D0%BD%D0%B0_(%D0%B7%D0%B0%D0%BA%D0%B0%D0%B7%D0%BD%D0%B8%D0%BA)
https://uk.wikipedia.org/wiki/%D0%93%D1%80%D0%B5%D0%BD%D1%96%D0%B2%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D0%B7%D0%B0%D0%BA%D0%B0%D0%B7%D0%BD%D0%B8%D0%BA
https://uk.wikipedia.org/wiki/%D0%A3%D1%80%D0%BE%D1%87%D0%B8%D1%89%D0%B5_%D0%9F%D1%80%D0%B8%D1%81%D1%82%D1%96%D0%BD%D0%B8
https://uk.wikipedia.org/wiki/%D0%90%D0%BA-%D0%9A%D0%B0%D1%8F
https://uk.wikipedia.org/w/index.php?title=%D0%9A%D0%B0%D1%80%D0%B0%D1%82%D0%B0%D1%83_(%D0%BF%D0%B0%D0%BC%27%D1%8F%D1%82%D0%BA%D0%B0_%D0%BF%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%B8)&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%94%D0%BE%D0%BD%D0%B5%D1%86%D1%8C%D0%BA%D0%B8%D0%B9_%D0%B1%D0%BE%D1%82%D0%B0%D0%BD%D1%96%D1%87%D0%BD%D0%B8%D0%B9_%D1%81%D0%B0%D0%B4_%D0%9D%D0%90%D0%9D_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8
https://uk.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D0%B2%D0%BE%D1%80%D1%96%D0%B7%D1%8C%D0%BA%D0%B8%D0%B9_%D0%B1%D0%BE%D1%82%D0%B0%D0%BD%D1%96%D1%87%D0%BD%D0%B8%D0%B9_%D1%81%D0%B0%D0%B4_%D0%9D%D0%90%D0%9D_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8
https://uk.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D0%B2%D0%BE%D1%80%D1%96%D0%B7%D1%8C%D0%BA%D0%B8%D0%B9_%D0%B1%D0%BE%D1%82%D0%B0%D0%BD%D1%96%D1%87%D0%BD%D0%B8%D0%B9_%D1%81%D0%B0%D0%B4_%D0%9D%D0%90%D0%9D_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8

OCKUIbKM KOBHWJIA € JMKOPOCJIO 1 3HUKAIOYOK POCIMHOI, ii KyJIbTUBYBaHHS
3a3BU4Yail  MPOBOJUTHCS 3 METOK PeKYJbTHBalili CTENMOBHX TEPHUTOPIid,
O3eJIeHeHHsl, a TaKOX [Js HAYKOBHX Ta [eKOPaTHUBHUX uijieil. TexHomoris
BUPOIIYBaHHS Ma€ CBO1 OCOOJIMBOCTI:
1. Bubip micus

« Bigkpura, 106pe ocBiTIIEHa TEPUTOPISL.

« bigni, noOpe npeHoBaH1 IPyHTH — THUIOBI JIsl CTEMIOBUX PET10HIB.

« He Tepnuts 3acToro BoaH.
2. Po3MHOXKeHHS

o Hacinnsim — ocHOBHU crioCi0.

« CiBOy Kpartie TpoBOJAUTH BOCEHH (111 3UMY ), IMITYIOUH IIPUPOJIHI YMOBH.

o MoHa cisITH 1 HaBecHI, ajie 0axaHO MPOUTH cTpaTUdIKAIo (0OXOJOKEHHS
HACIHHSA JIJIs1 IPOPOCTAHHS).
3. CiBba

e I'muOuna: 1-1,5 cm.

« Hopwma BuCIBY: 3aleXHO Bl METH — JJIsl JJEKOPATUBHUX LUIECH JTOCUTHh PIAKOT
MOCAJIKH, JIJIs1 BITHOBJICHHS CTEITy — T'YCTIIIIE.

« He notpedye noOpuB — ananroBana 10 O1THUX IPYHTIB.
4. Norasia

o MiHiMaTLHUH.

o IlonuB — nuie B mepioa NpopocTaHHs (SKIIO Jy>Ke CyXO0).

o« IIpomonka — Ha paHHIX eTamax Jyisl 3ar00iraHHs 3ariylIeHHIO Oyp’ THaMu.
HanpsaMmku BUkopucTanHsa kKoBuJM Jleccinra
1. ExoJioriuna pecraBpaitis

o BIiIHOBIIEHHS CTEIIOBUX EKOCUCTEM.

o PekynbpTuBallisS 3eMeNb MICHs MOPYIIEHHS (HAIPUKIIAI, Kap’ €pH, OyAI1BHUIITBA).
2. JlekopaTuBHE 03€eJIeHEHHs

« BukopucroByeThcs B maHamapTHOMY AM3aiiHI K IEKOpPaTUBHA 3]IaKOBA TPaBa.

« TapHo BurIsAmae B cagax mpupoanoro ctiiro (natural gardens).
3. HaykoBgi nocJiakeHHst

o BukopucroByeTrbcsi OOTaHIYHMMM CaJlaMH, IHCTUTyTaMu [JIsl 30epeKeHHs
reHO(OH/TY.
4. Epo3siecTiiike 03eJieHeHHS

o 3aBasku MIMOOKINA KOpPEHEBIN CHUCTEMI YTPUMYE IPYHT, BUKOPUCTOBY€ETHCS Ha
CXHJIaX.
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CORN HYBRID PRODUCTIVITY OF CROSS 221M DEPENDING
FROM MINERAL NUTRITION AND SOWING DENSITY IN
RIGHT BANK FOREST STEPPE

AHJPIAILI Jlenuc, BABIA KocrsanTun — cTynenTH GaKyIbTeTy arpoHOMil
KepiBuuk — nonient kadenpu pociunaHuinTea YHY Poranabcebkuii C. B.

In the Right -Bank Forest -Steppe of Ukraine, the main factors limiting the
intensity of productive processes and the level of grain and corn seeds are: water
regime, content and availability of nutrients, the amount of fertilizer application, the
lack of which holds high and stable yields [1].

Based on this, the development of new and improvement of existing elements
of scientifically sound technology for growing new hybrids of corn, the study of the
action and interaction of irrigation regimes, doses of mineral fertilizers and the
density of standing plants, which most significantly affect their productivity, becomes
relevant.

An important link in the system of production stabilization and increased
competitiveness of domestic breeding developments is the insufficient level of
technological support for the production of high quality grain and seeds of new
hybrids. The development and implementation of the basic techniques of varietal
technology of new corn hybrids is a major factor in the practical use of their genetic
potential and represents a topical problem for modern crop production.

The purpose of the study was to substantiate the elements of the technology of
cultivation of corn hybrid 221m to increase its productivity in the conditions of the
southern part of the Right -Bank Forest -Steppe of Ukraine.The field experiments
were made in accordance with the methodology of field experiment [2],

In a two -factor field experiment, laid in 2024, which studied the productivity
of plants of a simple corn hybrid 221m, depending on the doses of mineral nutrition
and the density of standing of plants, which was laid by the method of split areas.

The experiment involved the study of the following factors and their options:
Factor A (doses of mineral fertilizers):

1. Without fertilizers.

2. Estimated fertilizer dose under the planned crop level of 6 t/ha

3. The recommended dose of fertilizer N120Pgo.

Factor in (plant standing density):

1. 60 thousand. pieces/ha. 2. 70 thousand pieces/ha. 3. 80 thousand pieces/ha.
Repetition of the experiment three times, acreage area — 60 m¢, accounting — 50 m?,
placement of variants systematic. The predecessor is winter wheat.

Experiments have found that the highest weight of the raw mass of corn is
observed in the phase of milk-wax ripeness of grain. The introduction of mineral
fertilizers increased the accumulation of green mass by plants by only 3.4-5.5%. And
thickening of crops, on the contrary, led to a decrease in the raw mass of the plant by
9.8-18.8%.

The maximum level of the dry mass of the plant of the corn hybrid of the cross
221m reached at the end of the growing season, during the wax ripeness of the grain.
The use of mineral fertilizers increased increased, on average by factors, by 9.4
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13.7%.

On average, during the years of research, the area of the leaf surface was the
largest in the flowering phase in the application of the recommended rate of fertilizer
N120Pgo and the density of planting of 80 thousand/ha, which exceeded 47.3 thousand
m?/ha. The use of mineral fertilizers did not significantly affect the size of the leaf
surface, which ranged on average by factor within 29.6-34.7 thousand m2/ha. The
most different variants with the increase in the density of standing of plants from 60
to 70 and 80 thousand/ha, which noted the increase of this indicator to 38.3 thousand
m?/ha, or by 44.1%.

The largest values of the photosynthetic potential of corn plants was acquired
in the variant when applying the recommended rate of fertilizer NiPgo and the
density of standing 80 thousand/ha, and which was respectively 2253.1 thousand m?
x days.

The use of fertilizers provided an increase in corn grain crop, compared to the
unwell variant, on average by factor, by 1.3-1.41 t/ha.The thickening of crops of
hybridization areas from 60 to 70 and 80 thousand/ha, on average by factor,
contributed to the increase in the crop by 0.81-1.44 t/ha [3, 4].

The most economically advisable production was the production of 221m
crosses for the estimated dose of mineral fertilizers for the planned level of crop and
plant standing — 80 thousand/ha, which provided a yield of 5.23 t/ha and the level of
profitability — 160%.
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FORMATION OF VARIETAL PRODUCTIVITY OF WINTER WHEAT
DEPENDING ON THE PREDECESSOR AND VARIETY IN THE RIGHT
BANK FOREST STEPPE

BYTEHKO Cepriii cTyaeHT pakyapTeTy arpoHOMIi
KepiBuuk — noneHt kadenpu pociuaHunTea YHY Poraabscbkuii C. B.

Winter wheat, as a food culture of Ukraine, is difficult to overestimate. It
occupies more than half of the crop acreage and the leading place in the gross grain
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harvest. In recent years, Ukraine has entered the dozens of major manufacturers and
has become one of the world's leading wheat exporters.

Therefore, with modern projected phenomena of "global” climate warming, in
crisis economic conditions, new regional approaches in the technologies of growing
high quality food grain of winter wheat become a industrial necessity.

Winter wheat is a grain crop that, based on permanent yields and gross fees,
provides national food safety in the soil-climatic conditions of the forest-steppe of the
right-bank and in Ukraine as a whole. Therefore, the development of effective
ecological and safe measures of yield and significant improvement of winter wheat
grain quality is an important state task for both scientists and agro-industrialists.

Particularly relevant tasks in the development of effective measures of
improving the productivity of winter wheat caused the natural factor of the projected
"global™ warming of the climate on the planet, incl. and in Ukraine.The research was
the development of winter wheat -cultivation technology, depending on its
predecessors and varieties, which would contribute to high yields and production of
high quality food grain.

Research on the topic of the dissertation was conducted during 2023-2024 on
the experimental field of the Department of Plant Growing of UNUS.

The task of the experiment: to prove the efficiency in the technology of winter
wheat in the conditions of the forest -steppe of right -bank predecessors and variety.

Experiment scheme: factor A — predecessors, variants: black steam, clover
meadow two -sided (perennial legumes); Factor B — varieties, variants:
Belotserkovskaya semi -dwarf, princess. The accounting area of the experimental plot
Is 25 m2, the sowing method is row (15 cm). The seeding rate of seeds is 350 pcs.
seed /m2. Placement of variants is systematic, repetition three times [2].

As a result of the studies, it was found that the effectiveness of the impact of
black steam on the field germination of winter wheat seeds compared to the precursor
of the clover meadow two -bone, the parameters of 92% and 88% respectively were
obtained. Black steam provided a 95%plant preservation parameter, 91%clover.

The effectiveness of the influence of factors on the structure of
agrophytocenosis of winter wheat by the number of productive shoots per 1 m2. The
parameters are set with the predecessor of black steam — 480 pieces/™, provided the
clover of the meadow double -sided — 402 pcs/m?. The area of flags of winter wheat
per unit area of sowing was 1 m2 depended on the predecessor [3]. Maximum
parameters are set with the precursor of black steam on the Belotserkovskaya semi -
dwarf 7490 cm2, the Tsarivna variety — 7493 cm?. At the same time, the dependence
of the realization of biological potential of the mass of winter wheat in the formation
of yield from the influence of the predecessor. The average values of the indicator,
which are significantly different, are set: for precursor black steam — 35.4 mg, for the
clover of the meadow double -sided — 36.6 mg, for the first sowing period — 36.6 mg,
for the second — 35.4 mg [4, 5].

In the context of production according to the results of the conducted studies,
without the use of mineral fertilizers the level of yield of wheat grain of winter
variety Belotserkovskaya semi -dwarf 4.79 t/ha after the predecessor of black steam,
where the mass fraction of gluten meets the requirements of high quality.
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From an economic point of view, the cultivation of winter wheat after a black
steam and a bundle of meadow bicosis without the use of mineral fertilizers on the
background of conventional zonal growing technology provides maximum
conditionally net profit and profitability in the range of 194-199%.
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FEATURES OF GROWTH AND PRODUCTIVITY OF HYBRIDS OF
SORGHUM OF GRAIN DEPENDING ON THE DENSITY OF SOWING IN
RIGHT BANK FOREST STEPPE

Kumnk BanenTun cryneHT ¢akyiabTeTy arpoHOMIi
KepiBauk — nonent kadenpu pocnunnuintea YHY Poranbcebkuii C. B.

Under the current conditions of agricultural production of Ukraine, when
climatic transformations occur, the prospect of realization of the agrobiological and
production potential of sorgree crops, their introduction, production, consumption
and use is extremely important.

Therefore, perhaps the only restraining factor in increasing the volumes of
grain sorghum production today is the lack of workiness of zonal technologies of its
cultivation, which do not fully contribute to the realization of the yield potential of
new varieties and hybrids of culture, incomplete compliance with agrotechnics of
growing their biological features. For an effective lever of influence on this problem,
we see the improvement of the elements of agrotechnics of culture in order to bring
them in line with the biological features of a particular variety or hybrid, which will
maximize its productive potential [1].

The two -factor field experiment was laid by the method of randomized split
areas in 2024 on the experimental field of the Department of Plant Growing of the
UNUS. All major and auxiliary research, observations and samples were carried out
in three -meal repetitions. The acreage area is 56.0 m?, accounting — 33.6 m?,

The field experiment studied the following factors and their variants: factor A
— the density of standing plants in agrocenosis at the time of full stairs, thousand
pcs/ha: 100, 140, 180 and 220.Factor B-Grain Sorghum Hybrids: Sun, Prime,
Burggo, Sprint W, Dash E and Targga (basic agrobiological and economic
characteristics are given in A1-A2 annexes) [2].
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In general, analyzing the phenological indicators of hybrids of grain sorghum
studied in the experiment, we can conclude that according to the total duration of the
growing season, all samples meet the agrotechnological requirements for hybrids
suitable for growing in the southern part of the right -bank. October).

This figure reached the most significance at the minimum density (100
thousand pieces/ha) on all variants of hybrids, but was maximum in the hybrids of the
sun — 13.8 pcs. and dash e — 13.0 pcs. for early sowing and 12.7 pcs. The same
hybrids in late term.

At the maximum density of sowing (220 thousand pieces/ha), this figure was
also determined by the genotype of the hybrid and amounted to the hybrid the sun —
10.9 units, and in Dash E — 11.3 pcs.The analysis of the above data makes it possible
to conclude that by all variants of hybrids of crop and density of standing of plants in
agrocenosis, the yield of sorghum grain, the hybrid of the sun formed the maximum
grain productivity at the level of 6.54 t/ha for the density of plants standing 140
thousand pieces/ha, and the average yield.

The maximum yield of Prime hybrid was noted for the density of standing 180
thousand pieces/ha and was 4.62 t/ha at an average yield of 4.05 t/ha. In the areas
where the Burggo hybrid was grown, the plant density of 140 thousand pieces/ha was
recognized, which led to the production of 5.50 t/ha of conditioned seeds at an
average yield of 4.79 t/ha. The Sprint W hybrid was characterized by the maximum
grain yield, provided that they sow in early period with a density of 220 thousand
pieces/ha — respectively 3.49 t/ha, and on average, the yield of sowing was 3.14 t/ha.

A significantly higher level of grain productivity was characterized by a hybrid
Dash E: a variant with a thickening of 180 thousand pieces/ha, on average, during the
years of research, we received 5.68 t/ha of grain, which, as well as its average yield
by factor A at the level of 5.68 t/ha, was the highest.

Analysis of the grain productivity of the Targga hybrid, sown in early period,
showed that the optimal number of plants per ha is 180 thousand pieces/ha, which led
to the receipt of 5.60 tons of conditioning grain from this area. On average, by the
thickening factor of the stem, this hybrid demonstrated productivity at 4.75 t/ha [3,4].

The highest conditional net profit (UAH 5,1-12.9 thousand/ha) with a
profitability level of 65-148% was obtained when growing a hybrid Dash is with a
density of plants standing 180 thousand pieces/ha.
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FEATURES OF GROWTH AND PRODUCTIVITY OF SUGAR CORN
DEPENDING ON FERTILIZER AND SOWING DENSITY IN THE RIGHT
BANK FOREST STEPPE

OCIIOB Auapiii cTyAeHT QaKyIbTeTy arpoHOMIl
KepiBuuk — noneHt kadenpu pociuaHuinTea YHY Poranabcebkuii C. B.

Sugar corn is a promising vegetable crop that has high economic efficiency. Its
main advantages: high nutritional value; suitability for use in fresh, frozen, canned
form; The vegetative mass of plants — high quality green feed and a valuable
component of silage; high profitability of production; high demand not only in the
domestic but also in the foreign market; The prospect of import substitution.
Therefore, corn is sugar, as a crop that is able to form high and high quality yields,
deserves careful attention.

In order to achieve maximum efficiency of production of sugar corn in
Ukraine, expanding areas of cultivation and increasing gross harvesting of high
quality harvesting, the development of modern scientifically sound technology of its
cultivation is required, since the development and recommendations that have
remained inherited from the Soviet times, have lost their relevance.

Field and laboratory studies were conducted in accordance with the generally
recognized methods of research in agronomy. The topics of research involved the
study of such factors as:

Factor A is a diet background:
1. Without foti'iZGfS; 2. NgoPso; 3. N120P120.
Factor B — thickening of plants, thousand/ha:

1. 35; 2. 50; 3. 65; 4. 80. Repetition of the experiment three times.
The experimental area with a total area of 53.76 m2, accounting — 30.24 m2.The
placement of repetitions was carried out with a continuous method, the arrangement
of variants — systematic (sequential) [2]. The sowing was carried out on May 1, 2024.

Studies have found that the optimal duration of vegetation was characterized
by sugar plants for the application of mineral fertilizers with a dose Ni20P120 and the
density of plants standing 65 thousand/ha — 78.7 and 79.6 days of thickening of plants
up to 80 thousand/ha led to unnatural extraction of plants (over 190 cm). The
optimum height of the plant plant had 50-65 thousand/ha at the density of plants
standing on the background of nutrition NiPi20. Maximum average daily growth
was characterized by corn plants of sugar per nutrition background NizoPi20,
thickening of plants 80 thousand/ha —2.93 cm.

The maximum area of the leaf surface of the corn of the sugar was formed for
plowing to a depth of 20-22 cm, the nutrition background Ni20P120, the thickening of
the plants 35 thousand/ha-5690 cm? at the beginning of the Ministry of Internal
Affairs of grain. The increase in the density of standing plants reduced the area of the
assimilation apparatus. Mineral fertilizers have a positive effect on this indicator. The
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maximum leaf index and photosynthetic potential of sugar corn was provided by the
N120P120 power supply, the thickening of the plants is 80 thousand/ha — 3.72 and
1.08 million m2/ha per day at the beginning of the Ministry of Internal Affairs,
respectively.

The best indicators of the crop structure were formed by the nutrition
background N120P120 and thickening of plants 35 thousand/ha, namely: yield of
grain from the cob — 445.2 pcs; the dimensions of the cob without wrappers — 17.6 in
length and 4.8 cm in diameter; the weight of the cob in the wrapper 229.0, without
wrappers — 179.3 g; mass of grain from a safety cob — 82.50 g; the number of
commaodity cobs per 100 plants of crop — 119.83 pieces, etc.

The highest crop yield was obtained by the Ni20P120 nutrition background and
the thickening of the plants is 65 thousand/ha, namely: 14.00 t/ha of product cobs in
wrappers and 10.93 t/ha without them, respectively [3,4].

The maximum economic efficiency of sugar corn was provided by the N120P120
nutrition background and the thickening of plants is 65 thousand/ha: the level of
profitability is 244,02% [5].
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BIOJIOTTYHUM 3AXUCT POCJIMH: IEPCIIEKTUBH TA
BUKJ/IMKH

CAIOBA Amnacracisi cTyieHTKa (paKyJIbTeT arpoTEXHOJIOT1H Ta
IPUPOAOKOPUCTYBAHHS
KepiBuuk — ct1. Bukianauy Cymcekoro HAY IliBTopaiiko B. B.

CydJacHe CUTbCBhKE TOCIIOIAPCTBO CTHKAETHCS 3 HU3KOK BUKIIMKIB, OB’ I3aHUX
13 HEOOX1/THICTIO 301IBIIIEHHS] BPOKAHHOCTI Ta 3MEHIICHHSI HETaTMBHOIO BIUIMBY Ha
noBKULIA. TpaauiiiftHi MeToau OOpOTHOM 3 MIKITHUKAMU Ta XBOPOOaMHU POCIIMH, IO
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0a3yloThCsl Ha BHUKOPUCTAHHI XIMIYHUX 3acO0IB 3aXUCTy, YacTO CHPUYUHSIOTH
HEraTHBHI €KOJIOT1UHI HACTIAKU: 3a0pyAHEHHS IPYHTIB 1 BOJHUX PECYpPCiB, PO3ZBUTOK
PE3UCTEHTHOCT! Y MIKITHUKIB Ta 3HIKEHHS O10p13HOMAHITTS. Y 3B 3Ky 3 IIUM BCE
OlyIbllIe yBaru MpUAUISETHCS ATbTEPHATUBHUM METO/IaM 3aXUCTY POCIHH, Cepe]] IKUX
010J10T19HI 3aCO0H BiZIITPAOThH KIFOUOBY POJIb.

bionoriuHuii 3aXUCT POCIMH BKIIOYAE BUKOPUCTAHHS MPUPOJHUX BOPOTIB
IIKITHUKIB, MIKPOOPTaHi3MiB, OlompemnapaTiB Ta IHIIUX EKOJIOTIYHO Oe3MeyHuX
metoniB. Llei miaxin crpusie 30epexeHHI0 MPUPOAHOI PIBHOBArM B €KOCHCTEMaX,
M1JBHUIIEHHIO SIKOCTI CLIBCHKOTOCIOAAPCHKOI MPOIYKIII Ta 3MEHIIEHHIO 3aJI€KHOCTI
Bl XiMIYHUX 3aco0iB. OpHak e(eKTUBHE BIPOBAKEHHS OI10JIOTIYHUX METOIIB
noTpedye eTaabHOTO aHaji3y iXHIX MEPCIEeKTUB Ta BUKIUKIB, 3 SIKUMH CTHKAETHCS
Cy4YacHe CUTbChKE TOCIOIapCTBO.

OcHo8HI MemoOu 6i01021YH020 3aXUCHLY

e BukopucranHs eHToMo]ariB Ta XM>KakiB — BBEJCHHS B arpolieHO3U KOPUCHUX
KOMax, TaKuX sIK TPUXOTrpaMa, COHEUKa, 110 3HUILYIOTh IIKITHUKIB.

e 3actocyBaHHsI OIONMECTUIUIIB — BUKOPUCTAHHS MIKpOOpraHizMmiB (OaxkTepii,
rpuliB, BIPYCIB), IO MAalOTh 3ryOHMI BIUIMB Ha WIKIJHUKIB, HaNpPHUKIA],
Bacillus thuringiensis.

e Aunenonatis Ta Ol0JIOTIYHI MpenapaTd — BBEAEHHS POCIMHHUX EKCTPAKTIB Ta
OpraHIYHUX CIOIYK, IO MPUTHIYYIOTh PO3BUTOK ATOTEHIB Ta Oyp'sHIB.

e ['‘eHeTHYHA CTIHKICTh — BUBEJICHHA Ta BIIPOBAXKEHHSI COPTIB POCIMH, CTIMKUX
710 IIK1THUKIB 1 XBOPOO.
bionoriynuii 3aXUCT POCIWH Ma€ BEIUYE3HWN TMOTEHIIAN IJIsi PO3BHUTKY Y

MaiOyTHbOMY 3aBJISKH 1HHOBAIlIMHHUM HAYKOBHUM JOCTIIKCHHSM 1 TEXHOJIOTTYHOMY
nporpecy. 30KpeMa, pO3BUTOK T'€HHOI 1HXKeHepii BIIKPUBAE MOKIMBOCTI CTBOPEHHS
BUCOKOE(EKTUBHUX OlompenapariB, SKi 3MOXYTh BIUIUBATH Ha WIKIJHUKIB 0e€3
IIKOJW JIi KOPUCHHUX OpraHi3miB. TakoX 3HAYHUN IMOTEHINA] Ma€ BHUKOPHUCTAHHS
CUMOIOTHYHUX MIKPOOPTAHI3MIB JIJIsl MIJABUIICHHS CTIMKOCTI POCIHUH J0 XBOpPOO 1
ctpecoBux ¢aktopiB. KpiM TOro, po3mmmpeHHs MPakTUK TOYHOTO 3emiiepoOCTBa,
BKJIFOYAIOYM MOHITOPUHT TIOCIBIB 32 JOTMOMOTOI JPOHIB Ta CYIMyTHUKOBHX
TEXHOJIOT1M, cHnpusiTUMe eQEeKTUBHIIIOMY 3aCTOCYBAHHIO O10JOTIYHUX METO/IB
3aXKCTY Ta MiABUIIEHHIO 1X €KOHOMIYHOI JOIIJILHOCTI.
Ilepcnexmusu po3eumxy

- IHTerpamis 3 I1HIIMMHM METOJAMH 3axXUCTy: TO€AHAHHSA O10JOTIYHOIO Ta
XIMIYHOTO KOHTPOJIIO B IHTETPOBAHUX CUCTEMAX 3aXUCTY POCIIUH.

- BnpoBamkenHs 1UGPOBUX TEXHOJOTIN: BUKOPUCTAHHS IITYYHOIO 1HTEJIEKTY
Ta JPOHIB JIi MOHITOPUHTY CTaHy IIOCIBIB Ta TOYKOBOTO BHECEHHS
010JIOTIYHUX MpenapaTiB.

- PosmupenHs cnekTpa OlompenapartiB:  po3poOka HOBUX  €(PEKTUBHUX
MIKPOOPTaHi3MiB Ta OPTaHIYHUX CIOJIYK.

- CTBOpEeHHs] €EKOHOMIYHO BUTITHUX O10TE€XHOJIOTIN: 3/ICIICBICHHS BUPOOHUIITBA
010JIOTIYHUX areHTIB JJIs T1IBUIICHHS iXHbOI TOCTYIHOCTI /11 hepMepiB.
Buknuxu ma npobnemu
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e Husbka KOHKYPEHTOCIPOMOKHICTh MOPIBHSHO 3 XIMIYHMUMH TMECTUIIMIAMM:
Aesiki 610JI0T14HI 3aCO0M MalOTh MEHIITY MIBUIKICTH A1l Ta OOMEXEHHM CIEKTp
€(eKTHUBHOCTI.

e CrianmHicTh y 30epiraHHi Ta TPaHCHOPTYBaHHI: UBI MIKPOOpraHi3MH Ta
eHToModard  moTpeOyloTh  CHEHMIAIBPHUX  yMOB  JJIsi  30€peKeHHS
KUTTE3ATHOCTI.

e BrumB kimiMaTUuHUX (PaAKTOPIB: 3MIHU TeMIIEpaTypH Ta BOJIOTOCTI MOXYTh
BIUIMBATH Ha €(DEKTHUBHICTH OlOoMpenaparib.

e Perynsaropni Oap’epu: mpomec ceprudikamii Ta peecTpamii 0i0JIOTIIHUX
MpernapaTiB € CKJIAJHUM 1 TPUBAJIHM.
bionoriyHuii 3axuUCT pOCIMH € HE JUIIE EKOJIOTIYHO Oe3le4yHuM, a i

CTPATETIYHO BAXKJIWBHUM HAIMPSMOM DPO3BUTKY CYYaCHOTO CLIHCHKOTO TOCIIOAApCTBA.
Bukopucranas O10JOTIYHMX METOIB CHpHs€ 30€pEKEHHIO HABKOJIHUIIHBOIO
CEpellOBUINA, MIJBUIICHHIO POAIOYOCTI TPYHTIB Ta 3MEHIICHHIO 3aJIeKHOCTI BiJl
XIMIYHMX ~ necTHuiuAiB. OmHak Ui IIMPOKOMACIITAOHOTO  BIPOBAKCHHS
010JIOTIYHOTO 3aXMCTY HEOOXITHI IMOJAJbIIl HAyKOBl JOCHIDKCHHS, aJanTallis
TEXHOJIOT1i /IO MICIIEBUX YMOB Ta (hiHAHCOBA MIATPUMKA 3 OOKY JepKaBH.

Kpim Toro, BaXJIMBUM acCIEKTOM € IiJBHUIICHHS 0013HAHOCTI GepMepiB 010
nepesar O10JI0TIYHOTO 3aXKMCTy Ta PO3LIMPEHHS JOCTYMHY J0 AKICHUX Olompenaparis.
EdexkTuBHa B3aemMonisl MK HAyKOBISIMH, arpapiiMM Ta JE€pKaBHUMH OpraHaMH
JO3BOJINTh CTBOPUTH CIHPHUSTIMBI YMOBH JMJIE PO3BUTKY OI0JOTIYHOTO 3aXHUCTY
POCTINH, IO CTaHE OCHOBOIO CTAJIOTO Ta MPOIYKTHBHOTO CLITHCHKOTO TOCHOIAPCTBA Yy
MaiiOyTHBOMY.
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CEKIIIA 2. TEHETUKMU, CEJEKIII POCJIUH TA BIOTEXHO.JIOT'TI

AHAJII3 BUXITTHOTI'O MATEPIAJIY HUKOPIIO KOPEHEILJII/THOI'O
OTPUMAHOTI'O 3A COMATUYHOTI'O EMEPIOIJIOTEHE3Y

JIEBUEHKO Bb. I., XOMEHKO C. O. — ctyaenTtka QaxyabTeTy arpOHOMIi
KepiBHuk — npodecopka kadeapu reHeTHKH,
cenekIii pociuH Ta 6iotexHosorii Psoosoa JI. O.

Jlns iHTeHcudiKalii CeNeKIHOTO MPOIeCy CTBOPEHHS HOBUX COPTIB (T10pHIIB)
CLITIbCBKOTOCTIOJIAPCHKUX KYJBTYpP BCE YaCTIII€ BUKOPUCTOBYIOTH O10TEXHOJOT1YHI
METO/IH, SIKI JAF0Th 3MOTY 3HAYHO MiABUIIUTH HOTo eheKTUBHICTH [4, 5].

[Ipyn BBenEHHI A0 CENEKUIMHOI CXeMH Ol0TEXHOJOTIYHOI JIAHKH 3 1HIYKIIEO
KaJIFOCHOI 010Macu 1 COMAaTUYHOTO eMOpioinmoreHe3dy Ta y 3B’A3KYy 3 ICHYBaHHSIM
COMAaKJIOHAJIbHOT MIHJIMBOCTI MPHU BUKOPUCTaHI JAHUX IPOLECIB MOXHA OTPUMATH
3MIHEHUH POCIUHHHUI MaTepiajl, SKHid T03BOJISIE CTBOPUTH HOBI BUXifHI Gopmu [1, 3,
6].

3MIHIOIOYM YMOBU KYJbTUBYBaHHS 1 CKJIaJ XUBUJIBHOTO CEpEIOBHINA B
KyJbTypi iN VItro, CTBOPIOIOTH CEJIEKTHBHI YMOBH IS 1HAYKYBAaHHS MIiHJIHBOCTI,
OLIIHKK Ta J000PY POCIMHHOTO MaTepiany 3 HEOOXITHUMH BIACTHBOCTAMH [2, 7].

VY npoueci BUBUEHHS COMAaTUYHOIO €eMOpPI0ioreHe3y HUKOPII0 KOPEHEIIAHOTO
BUJIIJIEHO AUIUIOIHI (POPMH, SIKI MAJM ICTOTHO BHILY BPOXANHICTh KOPEHEIIOAIB Ta
M1BUILIIEHUN BMICT 1HYJIIHY BIJHOCHO POCJIMH JIOHOPIB €KCIIJIAHTIB.

OTpuMaHuii COMaKJIOHAJIBHUN BUXIAHUN CENEKIIHHUN MaTrepial I[HKOPIIo
XapakTepu3yBaBcsa MOPGOJIOTTYHOIO Ta IUTOJIOTTYHOI BUPIBHSIHICTIO.

XapakTepHOI OCOOJIUBICTIO POCIUH Oylia iX CTIMKICTh J0 IEPKOCIOpOo3y 1
OOpOIIIHUCTOT POCH Ta KOHYCOMoJiOHa (popMa KOPEHEIUIOAy, 10 € 000B’SI3KOBOIO
YMOBOIO TIPH MEXaHi130BaHOMY BHPOIIYBaHHI KyJIbTYPH.

CenekiiiiHi HOMEpHU IHMKOPIIO KOPEHEIUIITHOTO, OTPUMaHi MpH JOTOMO3i
COMaTHUYHOI'O €MOpi0iIoTeHe3y 1HIYKOBAHOTO 13 €KCIUIAaHTIB COpPTy YMaHChkuil 95,
MIEPEBUIIyBAIM TMOKA3HUKHU BITHOCHO KOHTPOJIIO 3a BpOXKaiHICTIO Ha 2,2-5,7%, 3a
BMICTOM IHYJIHY Y KopeHeriogax — Ha 1,1-1,7% ta Buxoom iHyJliHYy 3 reKTapy — Ha
3,2—7,5%. CenexiiitHi HOMepH eMOpPIOIMHHOTO TMOXOPKCHHS, OTPUMaHl 3 POCIWH
copty YMaHcbkuil 97, mepeBulllyBajdM BUXITHUN COPT 3a BpoKaifHicTIO Ha 5,0-
11,5%, 3a Bmicrom inyminy — Ha 0,6-1,1% Tta Buxomom inymiHy Ha 4,9-11,4%.
HaiiBuii moka3HuKu MpoOyKTUBHOCTI Majy MaTepiaid, JOHOpaMU €KCIUIAHTIB SKUX
ciyryBaB copT YManchkuii 99. BujineHi marepiany mepeBHINYyBalud KOHTPOJIbLHUN
BapiaHT 3a BpoKaiiHicTio Ha 5,2—10,4%, BmicToMm iHymiHy — Ha 1,1-1,7% Ta BUxogom
1HyMiHY BianoBigHo — Ha 7,1-11,7%.

PesynbpTaT AOCHIKEHb [OBOJSATH IIUPOKY BapiaOEIbHICTh CEJICKIIMHUX
HOMEpIB Yy MeXaxX BHUXIJHOTO COPTOBOIO MaTepially 3a BPOKAMHICTIO Ta BUXOAOM
1HYJIIHY Ta HE3HAYHY 332 BMICTOM 1HYJIIHY Y KOpEHEIUIoAax.

IIpyu aHami3i HACIHHEBUX POCIWH CJIiJ BIAMITUTH 1 BHCOKY BapiaOeibHICTh

53



OTPUMAHUX CEJICKIIMHUX HOMEPIB 100 BUCOTH POCIIHMH Ta KUTBKOCTI c(POPMOBAHUX
TeHEPAaTUBHUX ITaroHiB.

Otxe, BIIIOpaHO CENEKIIMHI HOMEPH IMKOPII0 KOPEHEIUTIHOTO, IO MaloTh
1HAMBIAyaIbHI XapaKTepHI 03HAKU Ta OCOOIUBOCTI, AK1 BIAPI3HIIOTH 1X B BUX1JHOTO
COPTOBOT'O POCIMHHOTO MaTepianty JTOHOpa €KCIUIAHTIB, 1[0 BUKOPUCTOBYBAINUCH IS
THIYKIT KaJFOCOTOHE3y Ta COMATHYHOTrO emOpioimoreHe3y. Bumineni reHoTwmw,
OTpUMaHi 32 HOBOIO TEXHOJIOTIYHOIO CXEMOIO 32 BHKOPUCTaHHS O10TEXHOJIOTIYHOI
JaHKW, CIYTYIOTh BUXIJIHUM MaTepiajioM ISl CEeNEKIIHHOro MpOIeCy CTBOPECHHS
BHUCOKOMNPOAYKTUBHUX COPTIB IIUKOPII0 KOPEHETLTITHOTO.
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PLANT HEIGHT OF SPRING BARLEY VARIETIES BY THE
COLLECTION OF UMAN NATIONAL UNIVERSITY

OXKAK I'puropiii, PABOHEHKO Anbona ctynenTu GakyibTeTy
arpoHoMmii
KepiBHuK — noreHTka kadeapu reHeTUKH, CeNEKIT pOCIUH Ta 010TEXHOJIOT 11
YHY Hosak 7K. M.

Barley is widely grown globally, and in Ukraine in particular, due to its food,
feed and technical value, high yields, unpretentiousness to growing conditions and
high sensitivity to technological support. Barley's nutritional value is significantly
higher than that of wheat due to its better amino acid composition, in particular the
content of deficient lysine. Spring barley is an indispensable raw material for
brewing, food production and technical processing [1, 2].
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As a nutritious feed and valuable raw material for the food industry, hulled
barley has recently gained particular popularity. It is characterised by the absence of a
film that does not grow together with the kernel and is separated during threshing,
leaving the grain ‘naked’. Unlike hulled barley, naked barley practically does not lose
any of the biologically valuable substances contained in the grain hull and germ
during processing.

Hulled barley forms have a significantly higher protein content and, most
importantly, essential amino acids compared to filmy forms. Therefore, the hulless
grain of hulled barley varieties is an indispensable product for human consumption
and for feeding livestock and poultry. Cereals, flakes and other food products made
from barley are highly nutritious and have exceptional nutritional value due to the
presence of unique non-starchy polysaccharides (simplified as B-glucans), a complex
of substances with a wide range of antioxidant activity, a set of B vitamins, nicotinic
acid, and valuable minerals [2—4].

The height of plants of five spring barley varieties from the collection of Uman
National University was analysed.

The height of plants of spring barley variety Josephine in 2023 was 86 cm, while
in the analysed varieties it was 54-73 cm. The difference between the data of the
standard and the breeding numbers 6/22, 7/22, 8/22, 9/22, 10/22, 11/22, 12/22 and
13/22 was 20, 14, 134 18, 21, 32, 19 and 20 cm, respectively.

In 2023, all analysed biotypes were also inferior to Josephine. With a standard
height of 72 cm, the height of plants of all the samples was less than 50 cm, and of
biotypes 10/22 and 11/22 — only 42 and 39 cm. Thus, the plants of samples 6/22,
7122, 8/22 were 16-18 cm shorter; those of selection numbers 9/22, 12/22 and 13/22
were 22-23 cm shorter; and those of biotypes 10/22 and 11/22 were 30-33 cm
shorter.

The height of barley plants in 2024 was slightly lower than in 2022, but higher
than in 2023. Thus, in the spring barley variety Josephine, it was 82 cm. The lowest
was in the variety 12/22, 32 cm below the standard with an absolute value of 50 cm.
The height was also less than 60 cm in selection numbers 8/22 and 13/22. The height
of the rest of the breeding material was between 60 and 68 cm.

On average, in 2023-2024, the height of Josephine plants was 80 cm. In the
analyzed breading numbers 6/22, 7/22, 8/22, 9/22, 10/22, 11/22, 12/22 and 13/22, the
height of the plants was 60; 65; 61; 60; 56; 51; 55 i 57 cm, respectively. It was
smaller, than standard for 20; 15; 19; 20; 24; 29; 25 and 23 sm.

This is a positive fact, as short-stemmed genotypes are resistant to lodging.
Therefore, excessive precipitation, windy weather, and high doses of nitrogen
fertilisers will not prevent a high yield.

According to V.F. Dorotieiev, dwarf barley samples are those with a height of
less than 60 cm, semi-dwarf — 60—85 cm, if the height of barley plants is 85-105 cm
— these are undersized forms, 105-120 — medium-sized. That is, the variety samples
6/22, 7122, 8/22, 9/22 we analysed are semi-dwarfs, and the selection numbers 10/22,
11/22, 12/22 and 13/22 are dwarfs.
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SPIKE LENGTH OF HEXAPLOID WHEAT VARIETIES

MAPAH/IA ApteM cTyJIeHT PaKkyabTETy arpOHOMIi
KepiBauk — nonentka kadeapu reHeTUKH, CEeJISKIll pOCIUH Ta O10TeXHOIO0T11
YHY HoBak K. M.

Wheat is used primarily for food, in particular, for the production of the main
dish — bread, as well as bakery, confectionery, cereals, and baby food. Therefore, this
crop is subject to quite high requirements in terms of grain quality, yield and
resistance to adverse biotic and abiotic factors.

The quality of durum wheat grain can be improved by introgressing genes from
species related to durum wheat and creating hybrid populations that combine both
high yields from durum wheat and high grain quality from endemic species.

A number of scientists considered introgression of traits of wild wheat species
of different ploidy into durum wheat. In particular, Motsnyi I. I., Nargan T. P.,
Lifenko S. P., Yeryniak M. I. used the following species: Triticum monococcum,
Triticum wurartu, Triticum turgidum, Triticum dicoccum, Triticum dicoccoides,
Triticum carthlicum, Triticum araraticum, Triticum timopheevii, Triticum macha and
Triticum miguschovae [1]. The analysis of these species included screening for
disease and pest resistance. Once the level of resistance was established, these traits
were introduced into durum wheat and, in some cases, resistance genes were mapped.
Scientists found that many of the analysed species have significant polymorphism in
resistance to biotic factors, in particular, diseases: stem, leaf and stripe rust, powdery
mildew, fusarium head blight, brown spot, and pests: Hessian fly, shell bug [1]. Some
species showed variability in protein content and their suitability for storage and
processing [2].

The problem of reconstructing the genome of durum wheat to enrich it with
Important traits and properties has long attracted the attention of many researchers
[3]. One of the ways of transferring genetic information from one species to another
is introgressive hybridisation, which allows expanding the spectrum of variability of
durum wheat with deficient traits of related species [4].

As a result of remote hybridisation and gene introgression, the genetics
department of the SGI-NCSU has created a number of primary lines that are
characterised by disease resistance, high protein content in grain, leaf and ear
pubescence [5]. There are a number of disadvantages of these lines and the sources
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from which they received their traits. These include late maturity, low productivity,
frost resistance and quality [6]. In this regard, crosses with modern high-yielding,
frost-resistant durum wheat varieties and the creation of new breeding material are
promising.

Different types of wheat have spikes of different lengths and shapes. However,
varieties of the same species also differ in spike size. Therefore, we determined the
length of the spike.

The spike length of hexaploid varieties in 2023 was 4.0-15.4 cm. In the spring
durum wheat variety Kitri, it was 9.1 cm. It was less in biotypes 181/24, 182/24
(bread wheat) and 187/24 (durum wheat) — by 5.1, 3.4 and 0.8 cm, respectively. The
durum wheat samples 183/24 and 184/24, as well as the spelt wheat variety 186/24,
had spikes that were 0.1 to 0.6 cm longer than the standard. The length of the spike of
the breeding number 185/24 (spelt wheat) exceeded the standard by 6.3 cm and was
the longest.

In 2024, the variety Kitri had an spike length of 8.0 cm. In the biotypes 181/24
and 182/24 (bread wheat), the spike length was 3.4 and 2.7 cm shorter than the
standard. In the breeding numbers 183/24, 184/24 and 187/24 (durum wheat), the
spike length differed from the standard by 0.2, 0.9 and (-1.3) cm, respectively, and
the genotypes 185/24 and 186/24 (spelt) exceeded the standard by 5.6 and 1.5 cm in
this indicator.

The length of the spike of the spring durum wheat variety Kitri (standard)
averaged 8.6 cm over two years. It was the smallest in the breeding samples of the
bread wheat species — 4.3 and 5.5 cm, respectively, which was 4.3 and 3.1 cm less
than the standard. In the durum wheat biotypes (183/24, 184/24 and 187/24), the
spike differed from the standard by (-1.1) — 0.8 cm in length with values of 8.8, 9.3
and 7.5 cm, respectively. The longest spikes were those of spelt biotypes 185/24 and
186/24-14.5 and 9.4 cm, respectively, which exceeded the standard by 6.0 and
0.8 cm.
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USE OF SOMACLONAL VARIATION IN ADAPTIVE BREEDING OF
AGRICULTURAL CROPS

30CHUM €sreniii, KYHYJIUMA boraan, IUCOI'OP KOpiii
MAPIKOBCBKHM Aprem — cTyneHTH (GaKyIbTeTy arpoHOMii
KepiBHUK — no1ieHT Kadeapy reHeTUKH, CEIEKIl POCIH Ta 010TeXHOJIOT 1]
VYHY JIwouenko A. 1.

During ontogenesis, plants are exposed to the stress of negative environmental
factors. This reduces their viability and productivity. A significant part of the territory
of Ukraine is a zone of insufficient moisture and arid climate, significant areas of
arable land are exposed to acidification, salinization, and the effects of heavy metals
[1-3]. Therefore, the creation of varieties and hybrids of agricultural crops resistant
to adverse environmental factors is one of the most important tasks of modern
breeding.

Recently, biotechnological methods have been increasingly used in breeding
schemes for creating new varieties of agricultural crops, which make it possible to
significantly accelerate the breeding process and increase its efficiency.
Biotechnology methods are used to obtain new starting material [4, 5].

By modifying the cultivation conditions and composition of the nutrient medium
in vitro, selective conditions are created for inducing variability, evaluation and
selection of plant material with the necessary properties, in particular resistance to
abiotic and biotic factors [6, 7].

One of the ways to create new plant genotypes in culture conditions is the use of
callus tissue. The main condition for obtaining callus on artificial nutrient media is
the content, concentration and ratio of growth regulators of auxin and cytokinin
nature [8].

Studying the processes of callusogenesis in dynamics, it has been proven that
when cultivating callus biomass, cells arise that differ in a number of characteristics
(structural subsystems) — somaclonal variability arises. Scientists indicate the
following causes of somaclonal variability: chromosoal rearrangements, point
mutations, transpositions of genetic elements, gene amplification, expression changes
in multigenic loci, rearrangement of cytoplasmic genomes [9, 10].

Genetic instability of cell culture can be used in breeding for resistance to
herbicides, salts, metals, temperature. This is especially important due to the fact that
the features characteristic of cell culture can be dominant.

Under the influence of various extreme biotic and abiotic factors, changes occur
in the body that are aimed at overcoming the action of these factors. This general
reaction of the organismis called stress or general adaptation syndrome. The general
adaptation syndrome develops in three stages. The first stage is the stage of anxiety.
At this stage, the organism defenses are activated. Depending on the strength of the
stress pressure and the body's capabilities, it ends either with the death of the
bioobject or with the transition to the next stage — resistance. The stage of resistance
Is characterized by the excitation of all the organism defenses. If the action of the
stressor continues after the organism capabilities are exhausted, the stage of
exhaustion occurs [11].
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The creation of a stress system in vitro and the study of the development of the
general adaptation syndrome at the cellular level revealed a number of patterns
associated with a specific stage of stress. Initially, a negative impact changes the
energy and biochemical metabolism. With the pressure of the stress factor, the
pathological process spreads to the entire body. The integrated effect of stress
ultimately causes the cessation of growth and death of the cell population. In a
similar way (in parallel with pathogenesis) adaptation mechanisms are formed and
implemented [12].

Therefore, studying stress in isolated culture makes it possible to induce and
select cell lines with increased resistance to biotic and abiotic factors, as well as to
obtain genotypes for the breeding process with new qualitative characteristics.
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PARAMETERS OF CAMELINA SATIVA PRODUCTIVITY ELEMENTS

KANBOPOHOK Anapiii, JABPEHIOK Ougaexkcanap, HEKIH KocranTun —
CTyACHTH (haKyJIbTETy arpoOHOMIl
KepiBHUK — cTapia BukiIagavyka kaeapu TeHETHKH, CEIEKITli pOCIHH Ta
oiorexnounorii, YHY JIwoouenko 1. O.

Camelina sativa is a valuable agricultural crop. It is unpretentious to growing
conditions, resistant to diseases and pests, has a high content of valuable oil in its
seeds. Its seeds contain 40-45 % oil, which is widely used in various industries — it is
consumed as food, and is a raw material for the production of drying oil, varnishes,
paints, and plastics [1].

Camelina oil has a high content of oleic (about 16 %), linoleic (up to 20 %),
linolenic (up to 35 %) fatty acids and a low content of erucic acid (1.6-2.2 %). It has
a balanced complex of natural antioxidants and biologically active substances,
medicinal and dietary properties. The use of this oil restores the stability and
elasticity of blood vessels, reduces the level of cholesterol in the blood, normalizes
blood pressure, prevents impaired fat metabolism and the occurrence of inflammatory
processes. It is recommended for cardiovascular diseases and diabetes mellitus [2].

Due to the high caloric content of the phytomass (energy content in seeds, oil
and straw was 26.4, 38.2 and 17.7 J/g, respectively), camelina can be used as an
energy crop [3]. Its oil is a valuable raw material for the production of biodiesel and
aviation fuel [4].

The short growing season, resistance to diseases and pests, and undemanding to
growing conditions make the technology of producing camelina sativa simple, cheap
and environmentally friendly [1].

The main indicator of the value of crop breeding material is yield. The yield of
Camelina sativa depends on the genetic characteristics of the variety, environmental
factors, and growing technology. Thus, the average yield of camelina seeds in
Western Europe reaches 3.3 t/ha, in Canada — 3.0 t/ha, in the USA — 2.3 t/ha[5].

The formation of the yield of camelina crops occurs due to such elements as
stem density, plant height, stem branching intensity, the number of pods on the plant
and seeds in the pod, and the weight of 1000 seeds. There are correlations between
the elements of the yield structure, which must be taken into account in breeding
work [6].

The Institute of Oilseeds of the NAAS of Ukraine conducted an analysis of the
variability of morphological characteristics of collection samples of spring ryegrass
of different geographical origins. In the course of the research, variations were noted
in plant height from 49.8 to 85.3 cm, in stem height — from 3.3 to 34.9 cm, in the
number of branches per plant — from 3.8 to 18.8 pcs., in the number of pods per plant
— from 33.4 to 278.3 pcs. It was established that plant height is the most stable
characteristic within a particular variety, and in the population as a whole. The
manifestation of such characteristics as stem height, number of branches and pods is
significantly influenced by growing conditions [7].

At the Uman National University of Horticulture, taking into account the
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optimal parameters of the yield structure of camelina sativa, a variety model has been
developed for the conditions of the Right-Bank Forest-Steppe of Ukraine. For a
maximum yield of 3.0-3.5 t/ha, the mass of seeds from one plant should be 2.1-2.4 g,
while the plant should form 13.4-15.9 branches, 159.5-182.1 pods and 16.8-19.5
seeds per pod. The mass of a thousand seeds should be 2.34—-2.95 g, the height of the
plants should be 90.7-105.8 cm, the survival rate should be at the level of 98.9%, and
the duration of the growing season should be from 103 to 110 days [8].

For 2025, 10 varieties of camelina sativa wheat have been included in the State
register of varieties suitable for distribution in Ukraine. The varieties Slavutych,
Zeus, Prestige, Mirage, Runo and Ranok were created at the Institute of Oilseed
Crops, Klondike — NSC «Institute of Agriculture of the National Academy of
Sciences of Ukraine», Girsky — at the Ivano-Frankivsk Institute of Agroindustrial
Production, Euro 12 and Peremoha — at the National Botanical Garden named after
M. M. Hryshko [9].

Domestic varieties of camelina sativa are characterized by high productivity and
product quality, are well adapted to growing conditions and require careful study in
different soil and climatic conditions in order to isolate valuable genotypes and
involve them as source material for further breeding work.

"KUBUJIBbHI CEPEJOBHUILA JUISI THAYKIIT TATIJIOi THOTO
MATEPIAJY BYPSIKY LIYKPOBOI'O

KYJUKIBCBKHUH JImutpo, COBKO ApTtem cTyneHTH QaKyIbTeT arpoHoMii
KepiBauk — npodecopka kadeapu reHeTHKH, CeNeKIlli poCIMH Ta 610TEeXHOJIOT1{
Psaodosoa JI. O.

Onna 3 HaWBaXIIMBIMIKMX MPOOJIEM CEJICKIINHO-TEHETUYHUX JOCIIKEHb €
BUKOPHUCTaHHS T€TEPO3UCY, HAMBUIIMI MPOSIB SKOTO CIIOCTEPIra€ThCsl y TIOPUIIB Bijl
CXpellyBaHHS TCHETHYHO BHUPIBHSIHUX (OPM, SKi CTBOPIOIOTH MIISXOM TPHBAJIOTO
npuUMycOoBOro camo3anwieHHs. [loegHaHHS ceneKkUiMHuX Ta Ol10TEeXHOJIOTTYHHUX
METO/IIB J1a€ 3MOTYy IMPHUCKOPUTU TMPOIEC CTBOPEHHS FOMO3WUTOTHHUX MarepiaiiB. 3a
JIOTIOMOTOI0  O10TEXHOJIOTIYHUX METOJIIB 13 30aradeHoro TeHETUYHOTO Marepialy
MOY>XHa OTPUMATH TOMO3HMTOTHHM, TOOTO YHMCTOJIHIMHUN CEJICKIIHHUK MaTepial,
BUKJIIOYAIOYM TPH I[bOMY OaraTopa3oBe camosamwieHHs [2, 4, 5]. HaiiOiabin
eheKTUBHUM Yy BIAHONIEHHI OTPUMaHHS KOHCTAaHTHHMX JIHIH € METOo.
eKCIiepuMeHTajIbHOT ramoimii [ 1, 3].
3QIIMIIAETHCS HAWBAXUIIMBIIIIMM YWHHUKOM CTUMYJISIT (OpPMyBaHHS CTPYKTYp Ta
OTPUMAaHHI raj0iTHOTO Ta TOMO3UTOTHOT'O MaTepiaiB.

Meroro Hammx JAOCHIPKeHb OyJI0 BUPINICHHS MHUTAHHS T[OB’S3aHUX 3
pO3pO0KOI0 €hEeKTUBHUX JKUBWIBHUX CEPEIAOBHII JIJIi OTPUMAHHS TaIlIoifAiB Oypska
I[yKPOBOIO TaBMBYEHHS WHAMIKH POCTY HACIHHEBHUX 3ayaTKiB Ha cyOcTpaTax 3
PI3HUM SKICHUM Ta KUTbKICHUM BMICTOM PEryJISITOPIB POCTY.

JloHOpaMK HaCiHHEBMX 3a4aTKIB CJIYTyBaJld WIICTh CEJICKIIMHUX HOMEpIB
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Oypsika IyKpoBOro (TpU AMIUIOIAHUX, TPU TETparuioinHux). JJis KyJIbTUBYBaHHS
eKCIUIaHTIB ~ BUKOPUCTOBYBAJIIM  KUBWJIbHE  cepepoBuile  Mypacire—Ckyra,
MoaudiKoBaHE HaMH 3a BMICTOM, KOHIICHTpPAIISIMU Ta CIIBBiHOIICHHIMH
(1310710T1UHO-aKTUBHUX PEeuOBUH.ILIOINHICTE YTBOPEHHX CTPYKTYp BHU3HA4ald 3a
JIOTIOMOTOI0 IIUTOJIOTTYHOTO METOAY AOCTIIKEHb.

VY pesynbTaTi MpOBENECHUX AOCTIIHKEHh BCTAHOBJICHO, IO I pereHeparii
rarioiqHUX CTPYKTYp Oypsika ITyKpOBOTO 3 HE3aIUTIHCHUX HACIHHEBHX 3a4aTKiB
e(eKTUBHO BUKOPUCTOBYBAaTH MOAM(IKOBAHE CEPEIOBUILE HACTYITHOTO CKJIAIY:
MakKpo- 1 MiKpoeleMeHTH 3a mnpomnrcoMm Mypacire — Ckyry, 5,0 mr/n Fe-xenar, 1,0
MI/1 BitamiHiB 3a YaitoMm, 1,0 wmr/n 6-Oensunaminomypuny, 0,1 wmr/nm 2,4-
nuxyiopderokcuonToBoi kuciaotu, 0,1 mr/m ridepeninoBoi kucimotu, 100,0 mr/a
me3oinosury, 30,0 r/n caxapo3swu, 8,0 r/n arap-arapy; pH cepenoBumia 5,8.

Bunineno  tumm  CTPyKTYp, IO  MOXYTb  CchOpPMyBaTUCh  TIpH
KYJIbTUBYBaHHIHACIHHEOPYHBOK Y KYJIBTYPi iN Vitro. BkazaHo Ha mUIAXH X PO3BUTKY
y BIAMOBITHOCTI 10 3MIHU >KUBUJIBHOTO cyOcTpatry. IIpobOieMHUM 3anuiiaeThes
MUTaHHA (OpPMYBaHHS KaJlFOCHOI OloMacH, 10 Ma€ Pi3Hy IUIOIAHICTh KITHH. Lle
CTBOPIOE YMOBH OTPUMAHHS MYTAHTHHX MaTepiaiiB Ha KJIITUHHOMY PIBHI.

Orxe, miaiOpaHo MOAM(IKOBAHE KUBWUIbHE CEPEAOBHILE Ta PETYIATOPHY
ONTHUMI3allli0 HOro CKIaAy Uil IHAYKIUIT (popMyBaHHS ramioilHUX MaTepiaiiB Oypsika
LYKPOBOI'0 3 HE3AIIIJHEHNX HACIHHEBUX 3a4YaTKIB.
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CEKIIIA 3. ATPOXIMIL I TPYHTO3HABCTBA

E®EKTUBHICTDb YAOBPEHHSA Y ®OPMYBAHHI IPOAYKTUBHOCTI
MNINEHUII O3UMOI Y IPABOBEPEXKHOMY JIICOCTEITY

APTIOHIEHKO Amnacracis pakynpTeT arpoHOMii
KepiBuuk — npodecop xadeapu arpoximii i FpyHTO3HABCTBA
YHY TI'ocnogapenko I'. M.

[TmeHuIss € OCHOBHOIO MPOJIOBOJIBUOIO KYJIBTYPOIO B Oararbox KpaiHaxX CBITY.
Benuuuna Ta SKIiCTh ii BpOXKar0 HacaMIlepe] 3aJIeKUTh Bij 3a0€3Me4eHOCTI POCIUH
HEOOXIHUMH €JIEMEHTaMHM JKUBJICHHS, B Mepiny uepry azorom [1]. Benuke 3HaueHHs
yAOOpEHHS Ta MiABUIIECHHS CTIUKICTh JI0 BWIATAHHS POCIMH Cy4aCHUX palOHOBaHUX
COpTIB BIJIKPHBAa€E HOBI MOXIJIMBOCTI YNPABIIHHS il KUBJIEHHSM 3a IHTEHCHBHHX
TEXHOJIOT1M BUPOIIYBAaHHS B TICBHUX I'PYHTOBO-KJIIMAaTHYHUX YMOBax [2].

JlocmipkeHHsT MPOBEJEHO B TPUBAJIOMY  CTallOHAPHOMY  JOCHIAL 3
reorpadiyaumMu koopauHatamu 48°46' miBH. mmpotn 1 30°14' cx. moBrotu. Bin
OJIHOYAaCHO PO3rOpPHYTUH BCIMa IMOJSMHU CIBO3MIHU 3 TaKUM YEPryBaHHSM KYJbTYP:
MIIEHUIT  03UMa—KyKypya3a—siaMidb  spuii—cos. HeroBapHa iX  mpomyKiis
3AJIMIIAETHCS HA T0JI1 HA JOOPUBO.

MeTo1o pOBEIEHOTO JAOCTIHKEHHS € BCTAHOBJIEHHSI ONITUMAJIBHOTO MOETHAHHS
B CHCTeMI yJ0OpEHHSs MIIEHUIIl 03UMOI PI3HUX BUAIB MIHEpAIbHUX JTOOPHUB 11X /103, a
TaKOX 1X BIUIMB Ha (OPMYBaHHS TPOJYKTUBHOCTI KyJIbTypH. BuciBanu
nizHpocTUIHN copT KBC EMi 3 BUCOKOIO CTIHKICTIO /IO TIOJISTaHHS.

BcranoBinieHo, 1m0 3aieXHO BiJi CUCTEM 3aCTOCYBaHHS JIOOpUB y CIBO3MIiHI Ta
yIOOpEHHS MIIEHUIIl 03UMOI BpOKaiHICTh 3epHa B ymMoBax 2024 poky Oy:na Bix 6,67
Ha abcomroTHOMY KOHTpOJdi mo 7,96 T/ra y Bapianti mociigy NisoPeoKso, ToOTO 3
MOJIIIICHASIM YMOB MiHEpajIbHOTO >KMBIEHHS MifBuiIyBagach Ha 19 %. OcHoBHI
€JIEMEHTH >KMBJICHHS TI0 PI3HOMY BILTMBAIM Ha II€H MOKa3HHUK.

BHeceHHs mia NIEHUITI0 03UMY JIMIIe a30THUX J00puB y 1031 75 1 150 kr/ra 1.
p. COpUSIIO TABUIICHHIO BpoKaHOCTI 3epHa BianoBiaHo Ha 0,89 1 1,10 1/ra abo Ha
131 16 % nopiBHSAHO 3 aOCOMOTHUM KOHTpOJsIeM (06€3 100puB).

A30THI n100puBa Ha QocopHO-KaNITHOMY TI1 CHOPUSIM  IiJIBUILEHHIO
BpokaitHocTi 3epHa 3 6,91 1/ra mo 8,07 T/ra a6o Ha 17%. ToOTO edeKTHBHICTH
A30THUX JIOOPUB MiABUIITY€THCA.

dochopHi g00prBa Ha aA30THO-KATIMHOMY TJII CHPHUSUTH  ITiBHUIIECHHIO
BpokaitHOCTI 3epHa 3 7,85 1/ra mo 8,07 1/ra a6o Ha 10 %. EdekTuBHICTh KamHHUX
noOpuB Oyna mie MeHmoro. [lpupict ypoxaWHOCTI 3epHa MOPIBHAHO 3 a30THO-
dochopuum ponom ckias mutnie 0,26 T/ra abo 3 %.

3HMKEHHSI 1031 BHECEHHS! (OChHOpHUX YM KaliiiHUX 10OpuB abo 000X 3 HUX Y
ckjaai moBHoro miHepaabHOro mo0puBa (NisoPsoKsg) BABIUI B MOCYNIIMBUX yMOBax
2024 poky 1OCTOBIPHO HE 3HM)KYBAJIO BPOXKAWHICTh MIIIEHHUIII 03UMO.

OTxe, yAOOpeHHS € BaXJIMBUM CKIAQJHUKOM 1HTEHCHUBHOI TEXHOJOTIi
BUPOILYBaHHS MIICHUIIl O3MMOi Ha YOpHO3eMi omif3oneHoMy IIpaBoOGepexHoro
JlicocTerny, ToMy OCTIKEHHS MOTPIOHO MTPOJIOBXKUTH 32 1HIIUX MOTOJTHUX YMOB.
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S3HAYEHHSA OPI'AHIYHUX JOBPUB Y CUCTEMI YIOBPEHHA
BYPAKY HYKPOBOTI 'O I 3BEPEXXEHHI POAIOYOCTITPYHTY

BOMKO Makcum ctyaenT GakyIbTeTy arpoHOMii
KepiBHUK — 1o1eHT Kadeapu arpoximii 1 IpyHTO3HABCTBA
YHY Maprunwok A. T.

EdexTuBHiCTh arpapHOro BUPOOHMIITBA 3HAYHOIO MIPOIO 3aJICKHUThH BiJ PIBHA
POJIFOUOCTI I'PYHTOBOTO MOKpUBY. [lopyiieHHs NpUHIMIIB 3eMJIepOOCTBA B pPUHKOBUX
YMOBax MPU3BOAMUTH 10 3pOCTaHHS AErpafallliHuX MNPOLECIB, Y PE3YJbTATl SIKUX
BIIOYBA€ThCS 3HWKEHHS POAOYOCTI IPYHTY. [HTErpaqbHUM NMOKa3HUKOM POJIOYOCTI
TPYHTY € BMICT y HbOMY TYMYCY, SIKHM € aKyMyJsTOpOM BYIJICIIO 1, BIJMOBITHO
€Heprii, a TaKoK HOCIEM TUMYACOBO MOTJIMHYTHUX CIIOJIYK OIOT€HHHUX €JIEMEHTIB. Y
CBOIO Yepry, CHHTE3 I'yMYCOBUX CHOJYK MOKJIMBHUI JMILIE 3a HasBHOCTI B IPYHTI
opraniyHoi pedoBuHH. [IpoTe HamXxoKeHHS 11 10 TPYHTY HUHI OOMEXKEHO uepes
3HA4YHE 3MEHIIICHHS BUKOPUCTAHHS THOTO [1].

3MiHU (OpM rocrnoAaproOBaHHA 1 BIACHOCTI HAa 36MJII0 B OCTaHHI POKH, Ha *KaJb
MPU3BEIN JO 3HAYHOI'O CKOPOYEHHSI MOroiiB’s xyaoOu B Ykpaini. Sk HacHiJoK,
BUHUK ACPIIUT TpaauIiHHUX OpraHIYHUX I00puB — THOM. 3a octanHi 30 pOKiB
BUPOOHUIITBO HOro CKOPOTWJIOCH Maikeé Ha MOPSAIOK. YHACHIJOK LBOTO B YCIX
IPYHTOBO-KJIIMAaTUYHUX 30HAX MOCHIIOIOTHCS JeTpajalliifHi mpolecH, 0 HETaTUBHO
BIJIMBA€ HA JMHAMIKY 3MIH arpoXiMIYHUX T[OKAa3HUKIB IPYHTOBOTO TMOKPHBY 1
3arajloM €KOJIOTIYHOI CHTYallil B arpapHOMY BUPOOHHUIITBI [2].

3acTocyBaHHS OpraHiYHUX JOOpPHB — OCHOBHUW 3aci0 BIUIMBY JIFOJMHU Ha
KOJIOOOIl €JIeMEHTIB JKHUBJICHHA B 3emiepoOcTBl. BiH mae 3Mory He TUIbKU
HiI[TpI/IMyBaTI/I a 36iJ’IBHIyBaTI/I €MHICTh 1IbOTO Konoo6iry Benvke 3HaueHHA MaroTh
OprasiuHi J00pUBa B MiJBUIICHHI POyKTUBHOCTI OypsKY LyKPOBOTO.

JlociiKeHHAMU IHCTI/ITyTy 010€HEepPreTUYHUX KYJbTYpP 1 I[yKPOBHUX 6yp;n<113
BCTAHOBJICHO, 110 JJIsl MIATPUMaHHS BMICTY TYMYCY B IPYHTI Ha MOIEPEeIHbOMY piBHI
Ha 1 ra puull B mojboBiM CiBO3MiHI 3 Oypsikamu nykpoBuMmu 3a 20 % HacuuyeHHs
IPOCATHUMHU KYJIbTypaMu MOTPIOHO BHOCUTH HE MeHIIe 6 T ruotro, 3a 30 % — 10 9, a
50 % — 1o 12 touH. I3 10 TOHH cTaHAAPTHOTO MiACTHUIKOBOT'O THOK POCIUHU OYPSKY
IyKpOBOro [jIsi (POpMYBaHHSI BpOXkal0 BUKOPUCTOBYIOTh B cepeanboMy 1o 10 kr
azoty 1 gocdopy ta 35 kr kamito. I[Ipore 3a 6araToCTOPOHHBLOIO MPSAMOTO (OKPIM
MaKpOEJIEMEHTIB y THOIO € II[eé MIKPOCJIEMEHTH Ta CTHUMYJIIOIOYl PEUYOBUHH) Ta
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OMOCEPEAKOBAHOTO (3aralbHEMOKPAILIEHHsI BJIACTUBOCTEH IPYHTY) BIUIMBY THOIO HA
BPOKalHICTh OYpSIKY I[yKpOBOTO, HOT0 €()eKTHBHICTH € 3HAYHO BHUIIIOI0, HI)K MOTJIH O
MOKa3aTH pO3paxyHKH, opieHToBaH1 BukiIOouHO Ha BMIcT NPK. Tak, koxHa TOHHA
cyxoi pedoBuHHu rHor0 BPX mictuth 6mm3pko 20 kr azory, 8-10 — dochopy (P20s),
24-28 xr xanito (K20), 28 — kamsiito (Ca0), 6 — maruiro (MgO), 4 xr cipku (SO3),
2040 6opy, 200400 — mapraniro (MnO), 20-30 — mizi, 125-300 — munKy, 2-3 —
KoOanbTy Ta 2—2,5 r MmomioaeHy|[3].

3a maHuMu HaykoBLiB [4], Oypsk LykpoBuil g00pe pearye Ha Oe3mocepeiHe
BHECCHHS 1 MICISAIII0 THOK Ta I1HIIMX OpraHiyHuX 100puB. EdEKTHBHICTH THOIO
3QJICKHUTH B1JI ITPYHTOBO-KIIIMAaTHYHUX YMOB, 7103, MICI[1 MOTO BHECEHHS B CIBO3MIHI
Ta 1HIIMX arpOTEXHOJIOTIYHHUX YMHHHKIB. SIKIIO MJIaHY€TbCsI BUPOCTUTH Bpoxkait 50
T/ra 1 OLIBIIE B YMOBaxX JOCTaTHHOTO 3BOJIOKEHHS, TO MiJ OypsK ITyKpPOBHM THIii
BHOCATh y 1031 40-50 T/ra, a y paiioHax Hectiiikoro 3BojiokeHHs — 20-30 T/ra.
[IpupicT BpoOkar0 KOPEHEIUIOAIB y PO3paxyHKy Ha 1 TOHHY THOIO CTaHOBUTH 160—
250 kr B ymoBax pgocratHboro, 150-200 — B ymoBax Hecrtiiikoro ta 50-150 kr B
YMOBaxX HEIOCTAaTHBOTO 3BOJIOKEHHS. [i1 opraHiyHuX I0OpUB HE OOMEXKYEThCS
OJTHUM POKOM iX 3acTOCyBaHHS. 3a BHECEHHsS THO B 7031 20—40 1/ra #ioro micismis
TPHUBA€E Ha CIPUX JIICOBUX IpyHTax 6—8, a Ha yopHO3emax — 110 18 pokiB.

JlocnipKeHHSIMU,  SIKI  NPOBOAMIMCS Ha BecenonoauibChKii  AOCIITHO-
CEJIEKI[IMHINA CTaHIIi Ha YOPHO3EM1 MaJIOTYyMyCHOMY CIa00COJOHIIOBATOMYCEPEAHBO
CYTJIMHKOBOMY BCTAHOBIJIEHO, IO BiJl BHECEHHs 25 T/ra THOW, MOPIBHSIHO 3
HEYIOOPEHUM KOHTPOJIEM, BPOKANUHICTh OypsAKY IIyKpPOBOTO Y JIaHIIl 3 YOPHUM MTapoM
nigsummiIack Ha 8,4 1/ra, 6araropiuaumu TpaBamu — Ha 10,1; 3 KyKypym30r0 Ha
cuitoc — Ha 13,5 1/ra abo Ha 25, 33 Tta 56 % [5].

B tpuBasniomy crarioHapHoMy gocmifi kadeapu arpoximii 1 IpyHTO3HABCTBa
YMaHCBKOTO  HalllOHAJBHOTO  YHIBEPCUTETY  CaJIBHUIITBA HA  YOPHO3EMI
OMi/30JICHOMY BHUBY&JIM MPOAYKTUBHICTH OYpSKY I[yKPOBOI'O TICJIs TPHUBAJIOrO
3aCTOCYBaHHS OpPraHIYHOI CUCTEMHU YJIOOpEHHs B MOJIbOBIM ciBo3MiHI. HacuueHicTh
ciBo3MiHu THoeMm ckiagae 9, 13,5 ta 18 t1/ra. JlocHigKEHHSIMH BCTaHOBJICHO
MO3UTUBHUM BILIUB OPTaHIYHOI CUCTEMU Y00peHHs Ha (JOpMYyBaHHS BPOXKATHOCTI Ta
AKOCT1 IIyKpOBO1 cupoBHUHHU. [IpupicT Bpoxkaro BiJl JOOpPUB B CEpEIHbOMY 3a I’ SITh
pokiB ckiaB 6,5-13,5 1/ra a6o 18-37 %. CucremaTuyHe 3aCTOCYBaHHS OpraHIYHUX
n00puB y CIBO3MIiHI Ta BHECEHHS MiA Oypsk 1ykpoBuil 60 T/ra rHoro 3abe3neunsio
onepxkanHsi 50 T/ra KopeHemomiB. 3a O€3MOCepeNHbOr0 BHECEHHS i Oypsik
mykpoBuii 30 T/ra THOIO IMyKpPUCTICTh KOpeHemioAiB Oyma Bumor Ha 0,1 % Bix
KOHTPOJT0, Jie TOOpWB HE 3acTocoByBaid. BHecenHs min Oypsik mykpoBuit 45 1 60
T/Ta THOIO 3HWXYBAJIO BMICT LYKpy B KopeHeruiogax, BianmoBigHona 0,2 i 0,4 %.
HaitBuimuii po3paxynkoBuit 30ip 1ykpy (8,7 1/ra) OyB omepikaHuil 3a BHECEHHS IIiJI
Oypsik mykposuii 60 1/ra THOO[6].

OTxe, B ToCrofapcTBax, SKi 3aiMarOThCsl TBAPUHHHUIITBOM, JIUIS 3a0€3IICUCHHS
BHUCOKOI MPOJYKTUBHOCTI OYpsIKY IyKPOBOI'O /1032 BHECEHHS THOIO I KYJbTYpY
Moxe ckiagatu 30-60 1/ra.
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BIIV/IUB YMOB A30THOI'O KUBJIEHHSA HA PICT, PO3BUTOK I
®OPMYBAHHS BPOXKAVHOCTI IIIEHUII O3UMOI

JIYBOT'PAM Aptem cTyneHT BakyIbTeTy arpoHOMii
KepiBauk — noneHt kadeapu arpoximii 1 rpyHTo3HaBctea YHY Mapruniok A. T.

[Tmennns o3uMa OyJia 1 3aJMIIAETHCS IPOBITHOIO 3EPHOBOIO KYJIBTYPOIO B
VYkpaini. Bona ¢opMye BHCOKI BpoXai B OCHOBHUX palOHaX BHPOIIYBaHHS 1
XapaKTepU3y€EThCsl BUCOKOIO YYTIIMBICTIO O BHECEHHS 100puB. OCOOIUBOCTI POCTY 1
PO3BUTKY POCIMH TIICHUIl O3MMOI Ta 3aCBOEHHS HHUMH TIOXMBHUX pPEUYOBHUH
3YMOBITIOIOTH 11 BUCOKI BUMOTH JI0 POJIOUOCTI IPYHTY.

3aranbHOBIIOMO, IO OCHOBHHUM €JEMEHTOM pOCTy Ta PO3BUTKY O3UMHUX
KyJbTYp, SIKUW 6araTo B 4oMy 1 BU3HAYa€ MPOAYKTHBHICTh iX BHPOIIyBaHHS, € a30T.
Bukopucranus a3oTHUX JOOpUB € HAHOUIBIIMM CEpell OCHOBHUX €JIEMEHTIB
JKUBJICHHS 1 JJI 3€pHOBUX KyJbTyp ckiiagae He MeHie S50 %. Came neil eneMeHt
3a6e3neqye NOBHOLIHHUHN PICT KOPEHEBOi CUCTEMHM Ta HAaJA3€MHOI Macw, TOJIOBKY€
BEreTAIliMHUN TepioJ 1 TPUBAIICTh AKTUBHOI (POTOCMHTETHYHOI HISUTBHOCTI,
iIBHIILY€ BPOXKAWHICTH 1 AKICTh 3epHa [1].

BrecenHst a30THUX IOOpUB Ha PI3HUX €Talax OPraHOTEHE3Y A€ MOKIIUBICTH
e(deKTUBHIIIE BIJIMBATH Ha (OPMYBAHHS €JIEMEHTIB CTPYKTYPH BPOKAKO MIIICHMIII.
ToMy BaXiIMBO 3HATH, Ha SKOMY €Talll YTBOPIOETbCS TOW UM IHIIMH OpraH, 1 sK
BIJIMBAIOTh MIHEpaJIbHI J00pHUBa Ha PICT, PO3BUTOK 1 (POPMYBaHHS BpOKAMHOCTI
KynbpTypH 3arajgoM [2]. Ha panHix cramisx pocty Ta po3Butky pociud (I 1 II eramun
OpraHoreHesy), BIPOAOBK SKUX (POPMYEThCS TyCTOTa POCIUH Ta iX TabiTyc, a TAKOX
3UMOCTIMKICTh, TEPIIOYEPTrOBEe 3HAYEHHS HaIeXKUTh ¢ochopy 1 Kajiwo, sKi
CTUMYJIIOIOTh PICT 1 3arMOJeHHsI 1i KOPEHIB, CIPHUSAIOTh HAKONMMYEHHIO 3HAYHOI
KUIBKOCTI ITYKPiB, IO MIJBUIIYE CTIMKICTh POCIWH JI0 HU3BKUX TemIieparyp. BTiMm i
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HEcTaya a30Ty Ha MEepUIMX eTamax OpraHoreHe3y NIICHMII TaKoXK He OakaHa. 3a
a30THOTO TOJIOAYBaHHS B LW MEP1oJ radbMy€eThCS MPOIIEC KYIIiHHA, OCIa0II0I0ThCS
BCl BaXJIMBI MPOIECH B POCIMHAX, BOHU MOTaHO MEPE3MMOBYIOTH 1 HaBITh TMHYTb.
Taxe siBuIIe crioctepiraeTbes 3a CiBOM MIIEHUIN MICHA 3alHATUX MapiB 1 HEMApOBUX
MOMEpPEeHNKIB. 3a TaKUX MOMEPEAHHKIB a0o0 X y pa3i CiBOM MIIEHUI 03UMOi 0e3
100pHB, 71032 a30THUX JOOPHUB HA TPyHTaX 3 HU3BKUM BMICTOM HOTO MiHEpaTbHUX
dopM muis mipKkuBIeHHS BoceHH Moke ckiangatu 20—30 kr/ra [3].

BinHoBneHHs Berertanii HaBECHI CYNPOBOIKYETHCS AKTUBHUMU POCTOBUMHU
npolecaMu, y 3B 53Ky UMM Yy TIICHUIIl 03MMOi BUHUKA€E TOCTpa morpeda B a30Ti.
Haitbinpmn npupocT Bpoxkaro y OUIBIIOCTI PErioHIB 3abe3neuye paHHbOBECHSHE
M/HKUBJICHHS MIIeHUIl 03uMOi B 7031 N3pgo. ONTHUMabHUM CTPOKOM MPOBEICHHS
MIJDKUBIICHHS € TIepeXiJ cepeaHboa000BOi TemiiepaTypu MoBiTps yepes + 5 °C.
Jpyre nmijpKUBJICHHS TPOBOJISATH HA MIOYATKY BUJIOBXKEHHS cTeba B 1031 Nog 30. BoHO
CHpHSIE JIIMIIOMY pOCTy OlYHUX cTeOen Ta HailOliblle BIUIMBAE Ha BpOXKail 3epHa.
JUIsi 103aKOpEHEBOro MIXKUBJICHHS MIIEHUIl BUKOPUCTOBYIOTH KapOamin abo ik
KAC, po36aBuBimm ioro oo 10 15-20 %-i konnenTpamii [1, 4].

Hocmimpxenasamu, nposeaeHumu B ymoBax AN «duimpo» I3P HAAH
BCTAaHOBJICHO, 110 OUIbIl €(EeKTUBHUM Aa30THE MIHKUBICHHS MIIEHUII O3UMO1
BUSBWIOCA Yy (a3l KyII[iHHA HaBECHI, a TakoX Mo mep3ioramomy rpyHTi KAC 1
aMIayHOIO CEJITPOI0 Ta MEHII e(PEeKTUBHUM — KapOaminoM. Lle 3ymoBiieHO TuM, 110
aMOHIMHUMN 1 HITpPATHUN a30T Kpallle 3aCBOIOETHCS KOPEHEBOIO CHUCTEMOIO POCIIHH,
TOJIi SIK aMiIHUI — Yepe3 JIUCTKOBY MOBEPXHIO (1Mo3aKopeHeBo) [5].

3a TaHUMHU HAyKOBIIIB [6], micist 3aI0BUIbHUX MOMEPEIHHUKIB 1 HA HETOCTATHBO
POMIOYUX TPYHTaX JO3M BHECEHHS a30Ty 3HaxonaTrhcs B Mexkax 90-150 xr/ra,
npuaoMy Nos 30 BHOCHUTBCA TiJ OpaHKy a0o MepeArnociBHy KyibTuBaiiro. [licns
3aHATUX TMapiB ONTUMalIbHA KUTBKICTh BHECEHHs a3oTy 60-90 kr n. p. Ha rekrap, a
Ha OKYJIbTYPEHUX POJIOUMX IPYyHTaX HOTo A03y AOUIIBHO 3MeHImuUTH 10 30—45 kr/ra.
Oco061Be 3HaYCHHS HAJIA€ThCS MIJKUBJICHHIO TIIEHUIIl 03UMOi, SIKE MPOBOASTH Ha
BUCOKOMY arpo(oHi ABIYi, a HA HU3BKOMY — TpHW pasu. llepuie mipKUBIEHHS — MO
Mep3JI0TANIOMY TPYHTI MPOBOJATE y a3y KyIIiHHS 03UMHHHU, BUKOpUCTOBYI0uH 30 %
Big moBHOI HOopMH a30Ty (Ns3p), Apyre — y dasy Buxoay pociun y Tpyoky — 50 %
(Neo-g0) 1 perury, 20 % — y TpeTe HiKUBICHHS y a3y MmovaTky KoJociHHsa. OCTaHHE
MIJPKUBIICHHS Kpallle MpoBoaAuTH To3akopeHeBuM criocoobom 20-30 % poszunHOM
KapOaminy.

JocmimkeHHssMu [7] BCTAHOBJICHO, IO MICHs PIMaKy O3MMOrO Ha BHUCOKOMY
¢doH1 arpoTexHikd 0e3 BHECEHHs OOpUB MOXKHA OJiepkatu 5,2-5,6 1/ra mmeHur
o3umoi. Ilimkusnenns azotom (Ngo) y mepioa mosBu cxoniB i mo 15 mucrtomana
(cepemubo OaraTOpiyHMI MOKAa3HUK MPUITMHEHHS BETeTallli 03UMHUX) 3a0e3medyBao
npupict ypoxkaro 3epHa 0,6-0,7 1/ra. JlocTaTHRO BUCOKHIA MPUPICT yPOXKAIO MIIISHUITI
o3umoi (0,8 1/ra) oxepkaHO 3a IMIKUBJICHHS a30TOM Y «CIUYHEBI BIKHA», a TaKOXK
nepes moyatkoM (azu TpyokyBanHs — 0,7 T/ra. Hailb11b111 BUCOKHI TTPUPICT YPOXKAIO
(1,2 T/ra) OyB 3a BHECEHHS a30THOTO JOOpHUBA MMIC/IS MPUITMHEHHS BEreTalii y po3Ku/
Ha TIOBEPXHIO IPYHTY.

OTtxe, 3 oISy JiTEpaTypHUX JKepe BUTHO, IO YAOOPEHHS MILEHUL 03UMOT,
AK OJIHIET 3 OCHOBHHMX IPOJIOBOJIbYUX KYJIbTYp, MOTpPeOye YIOCKOHAJECHHS B
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KOHKPETHUX TPYHTOBO-KJIIMAaTHYHUX yMoBaX. OcCOOIMBO 1€ CTOCYEThCS 03 Ta
CTPOKIB BHECEHHS a30THUX JOOPUB, BiJ] SKUX 3aJICKATh YPOKAWHICTH Ta SKICh 3€pHA
TIIIICHUTI].

Cnucok BUKOPUCTAHUX JAKepeJt

1. I'ocnonapenko I'. M. Cucrema 3acrocyBanHs noOpuB. Kui | « TPOIIEAY,
2022. 376 c.

2. AprycroBuu M., Uymak A. Ilepme — BaxiuBe. BecHsHE miKUBICHHS
03UMHX KYIbTYp. [Iponosuyis. 2022. Ne 1(315). C. 30-32.

3. Xaxyna B. A30oTHe >KUBIEHHs MIIEHUIl O3UMOI Ha pI3HUX eTamnax
opranoreHesy. € nurtanus ... [Iponosuyis. 2022. Ne 1(315). C. 36-39.

4. JluxouBop B.B., Ilerpuuenko B. ®., IBamyx ['. B. 3epHOoBUPOOHHUIITBO.
JIsBiB: HB® «Yxkpainceki TexHozorii», 2008. 624 c.

5. UYepenkoB A., XKensskoB O. Peanimailis mMOCIiBIB TIIEHUIl O3UMOI
BECHOI0.42pobiznec cvocooni. 2018. Ne 5(372). C. 40-41.

6. bopmioska H. II. BruinB mo3akopeHeBUX MiIKUBICHH Ha POCTOBI MPOIECH
nmeHnii o3umoi B ymoBax Jlicocreny // 36. mayk. mpanb HAAH VYkpainn Ta
[HCTUTYTY OlO€HEepreTMYHUX KyJbTyp 1 LyKpoBux OypskiB. Bum. 14 « HoitHi
TEXHOJIOT1i BUPOIILYBAaHHS CUTbCHKOTOCIOIAPCHKUX KYJIbTYp». 3a pen.. akan.. HAAH
M.B. Poika. Kuis, 2012. C. 34-39.

7. Cmetanko O. B. BruiuB minepasibHUX TOOpYB Ha BPOKAMHICTD 1 SKICTh 3€pHA
03UMOT MIIEHUIIl TICHS MONEPeIHUKa PilaKy O03MMOr0 ra YOPHO3EMi MiBICHHOMY B
[IpuyopHOMOpPCHEKOMY CTeIly. Aepoximia i 1pyHmo3Hascmeo. MIXKB. TeM. HaykK. 30.
Crnen. Bunyck no VIII 3’i3qy YTI'A. Xapkis. 2010. K#. 3. C. 210-211.

BII/IUB HOPM MIHEPAJIBHOT O KUBJIEHHS HA ITPOAYKTUBHICTD
BYPSIKY IIYKPOBOI'O B YMOBAX ®I' «<HEIIOKPUTHUM JI.M.»
KOMITAHIIBCBKOI'O PAHOHY KIPOBOI'PAJICBKOI OBJIACTI

HEITOKPHUTA liiona cryneHTka ¢akyibTeTy arpoHOMIl
KepiBauk — norentka kadeapu arpoximii 1 rpynroznascta YHY Paccaaina LEO.

Bypsix miykpoBuii — 0JjHa 3 HAWBAXIIMBIIINX TEXHIYHUX KYJIBTYD, III0 Ma€ BEJIMKE
3HAYeHHS SK IS I[yKpOBOI TPOMUCIIOBOCTi, TaK 1 JJisi TBapUHHMIITBA, OCKIJIBKU
BIJIXOJIM BUPOOHUIITBA BUKOPUCTOBYIOTHCA Ha KOpM. BupoOHUIITBO 1yKpy B YKpaiHi
0e3MocepeIHbO 3AJICKUTh BiJ PIBHS BPOXKAWHOCTI Ta SIKOCTI WI€i KYyJIbTYypH, IO,
CBOEI0 YEproro, BU3HAYAETHCS KOMIUIEKCOM arpoTeXHIYHMX 3aXOMiB, Cepel SKUX
KJIFOUOBE MICIIE TIOCiIae MiHepaibHE KuBIeHHA. [IpaBuibHE 3acTOCYBaHHS TOOpPWB
JI03BOJISIE€ HE JIMIIE 301IBIIUTH KUIBKICTh Ta SIKICTh YPOKato, a i 30eperTy poAroyicTh
I'PYHTY Ha TPUBAJUI MEPIOI.

Cepen OCHOBHUX YHMHHHUKIB, IIO BIUIMBAIOTh Ha MPOAYKTUBHICTH OYpsKYy
IyKPOBOT'O, CJIiJT BUOKPEMUTHU 3a0€3ME€UEHHS POCIHMH MOKUBHUMH PEYOBUHAMHU Y
nocTynHii ¢opmi. Ha BimMiHy Bij 0araTbox IHIIUX KYJIbTYp, OypsK IIyKpOBUM Mae
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BUCOKY BHMOIJIMBICTh JO OCHOBHUX MaKpOEJIEeMEHTIB — a30Ty, ¢gocdopy U Kaiiro,
IIPU YOMY CIIO’KMBAHHA LIUX €JIEMEHTIB € HEPIBHOMIPHUM YIIPOJOBX BETeTaIlliHOTO
nepioay. A30T HEOOXITHUIA y TEepioj] IHTEHCUBHOTO POCTY JIMCTKOBOI MacH, dhocop
—y a3y ¢popMyBaHHS KOpEHs, a KaJliii — y Iepiol HarpOMaHKCHHS I[yKPY.

JlochipkeHHsT TPOBOAMIIUCS TPOTSATOM  JBOX POKIB Yy  (epMepChbKOMy
rocrionapctBi  «Hemokputuii J[.M.» KommnaniiBcekoro paiiony KipoBorpaacbkoi
o0nacTi. IpyHTH JOCHTiHOI AUISHKK HaJeKaTh O THIOBHX dopHO3eMiB Jlicocrery.
Byno 3aknaneHo moipoBUi 1OCHIA 13 I’ sIThMa BapiaHTaMH MIHEPaJIbHOTO YI0OpEHHS,
K1 repeidayaiu BHECEHHS a30THUX, (OoChHOPHUX 1 KaIMHUX TOOPHUB Y PI3HHUX J103aX.
VYpokaliHICTh BU3HAYaIW CYLLIBHUM METOJIOM — 3BaXKyBaHHSM KOPEHIB OypsKy 3
00mikoBoi1 ot 100 m2.

3i0paHi 1aHi CBiI4aTh MPO 3HAYHUMN BIUIMB HOPM MIHEPAJIBHOTO KUBJICHHS Ha
BpPOXKalHICTh OypsAKy ItykpoBoro. Ha koHTpoipHOMY BapianTi (06€3 BHECEHHs
100puB) ypoXxaiHiCTh cTaHoBuia 255 m/ra. [lpum BHeceHHI AO0OpWMB y HOpMI
N100P100K110cIOCTEpiTANIOCS ICTOTHE 301IBIICHHS BpOXkaitHOCTI — 10 378 11/Ta, 1Mo Ha
124 w/ra (48,7 %) Oinble, HiXK Yy KOHTPOJTL. 3 TOJAIBIINAM IIIBUIIICHHSIM J103 JOOPHB
YPOXKaMHICTh 3pocTaja MponopuiiHo. 3okpeMa, mpu Hopmi Ni20P120K140 BoHa ckitana
424 1/ra, mo Ha 169 n/ra (66,5 %) nepeBuIyBago KOHTPOJIb.

HaiiBuiy BpokailHICTh 3a0€3M€YMB BapiaHT 3 BHECEHHSM JOOpHB y HOpPMI
106puB N16oP160K200 499 11/Ta, o cranoBmito npupict Ha 242 1/ra (95,7 %) BigHOCHO
KoHTpoJt0. CepeiHiii MOKa3HUK YPOKaHOCTI IOTO BapiaHTy 3a JIBa POKHU CKJiaB 458
1/ra. MatematuyHa oOpoOka pe3ysibTaTiB MIATBEpAWIIA iXHIO JOCTOBIPHICTH, IIO
CBITYUTH TIPO HAJINHICTH TPOBEACHOTO JTOCIITY.

[TinBumenHs a03 J00pHUB CIHPHUSIO AKTHUBHIIIOMY 3aCBOEHHIO ITOXXKHBHHUX
PEYOBHH, TOJIMIIEHHIO POCTOBUX TMPOIECiB Ta (HOPMYBaHHIO OLIBIIOI JIMCTKOBOI
MOBEPXHI, 1110, Y CBOIO Yepry, MO3UTUBHO BIUIMBAJIO Ha (DOTOCUHTETUYHY aKTHBHICTh
1, BIANOBIJIHO, HAarpoOMaJUKEHHS CyXOi pPEYOBMHM B KopeHeronax. HaliBuiii
pe3ysibTat OyJau JOCSATHYTI caMeé B THX BaplaHTax, J€ 3a0e3ledyeHO MOBHUU
KOMILJIEKC MIHEpaJbHOTO J>KHUBJIICHHS B ONTHUMaNbHUX Jo03aX. Lle miaTBepmKye
HEOOXIHICTh 30aJaHCOBAHOrO MIIXOMY 10 YAOOPEHHS, OPIEHTOBAHOIO HA MOTPEOU
KyJIbTYpH Ha KOXKHOMY €TaIli PO3BUTKY.

[IpoBeneHi AOCIKEHHs] TMATBEP/KYIOTh, 110 3aCTOCYBaHHS MiHEPAIbHUX
N0OpUB € OJHHUM 13 HalWe(EKTUBHILIMX 3aXO0JIB MIABUIICHHS BPOXKAMHOCTI OYpsKY
1yKpoBoro. Haiikparii pe3yiapTaTi OTpUMaHO y BapiaHTi 3 BHECEHHSIM MTOBHOT HOPMH
100puB  NigoP160Koeo. OTke, omnTumizaiis MIHEPATbHOTO KUBIEHHS OYypsKy
I[yKPOBOTO BIJMOBITHO JO TIPYHTOBO-KJIIMAaTUYHUX YMOB KOHKPETHOTO PETIOHY
JI03BOJISIE TOCSATTH BUCOKUX TTOKA3HHUKIB MPOAYKTUBHOCTI, 1110 MA€ BAXKIMBE 3HAUCHHS
1T PO3BUTKY LIYKPOBOI rairy3i Y KpaiHH.
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PEAKIIA COI HA YIOBPEHHSI HA YOPHO3EMI OHNIJI30JJEHOMY
IMPABOBEPEKHOI'O JIUCOCTEILY

YOPHOKOHD Ha3zap ctyneHT ¢akyJabTeTy arpoHOMii
KepiBuuk — npodecop kadeapu arpoximii 1 rpyHTO3HABCTBA
YHY TI'ocnogapenko I'. M.

VYkpaiHa € OJHUM 3 HaWOUIBIIMX BUPOOHMKIB 1 EKCHOPTEpPIB COi y CBITI.
HaiiGinemi mmomni mociBy BoHa 3aiiMae y IIpaBoOepexxnomy Jlicoctemy. IIpote
KJIIMaTU4HI YMOBH I[bOTO PETIOHY HUHI XapaKTePU3YIOThCS HECTINKUM 3BOJIOKEHHSIM
1 BHCOKMMH TeMIepaTypaMd Yy JIiTHIM TMepioj, IO 3a3BUYail MNPU3BOIUTH 10
3HM>KEHHSI YPOKaHOCTI CO1.

Cepen YMHHMKIB, 110 BU3HAYal0 PIBEHb MPOAYKTUBHOCTI COi, BaXKIMBE MICIIE
Ma€e ONTUMajJbHE MiHepalibHe >KUBJICHHS pociuH [1]. Tomy morpeOye BHBUCHHS
OUTaHHS 3HAYEHHS OKPEMUX BHJIB J0OpUB, iX /03 Ta IMOEIHAHb y CHCTEMI
yAOOpEHHS Ha PICT 1 PO3BUTOK POCIHH, (POPMyBaHHS BpOXKal HACIHHS Ta MOro
AKOCTI.

ExcniepuMmeHTanbHy 4yacTHHY poOoTH OyJi0 MPOBEAEHO Ha JOCIHIAHOMY IOJi
YMaHCBHKOr0 HAIlIOHAJBHOTO YHIBEPCUTETY B CTALlIOHAPHOMY JOCIIJl 3 BHUBUYEHHSA
€()EKTUBHOCTI PI3HUX CUCTEM YAOOpEHHS B 4-TUIbHIN MOJBOBIM CIBO3MIHI: MIIEHULS
03UMa—KyKypy/3a—s4dMiHb SpUi—Ccos. [PpyHT mix Z0CIigoM — 90pHO3eM OIIiA30ICHUI
BaXXKOCYTJIMHKOBHI 3 HHM3bKMM BMICTOM a30Ty JETKOTIIPOJIi30BAHUX CIOJIYK 1
MiIBUILEHAUM BMiCTOM PYXOMUX CHOJYK (hocdopy # kaiito [2].

Bupontysanu copt coi Acyka (opurinatop Cemencec IIporpeitn IHK).

JlocTipKeHHSIMU BCTAHOBJICHO, 1110 yIOOpEHHS Ma€ 3HAYHHWMA BIUIMB HAa BUCOTY
pociun coi. Bxke nHa ctamii BBCH 11 y BapianTax gociiay 3 BHECEHHSM a30THUX
no0puB y no3i 60 kr/ra a. p. pocnuHu coi Oynu BUIIMM. Taka K 3aKOHOMIPHICTb
crioctepiranack 1 Ha ctagisx BBCH 61 1 BBCH 71, ne Ha ymoOpeHuX IiasHKax
JOCITITy POCIMHU OYyJIM BUITUMH BiAmoBiqHO HA 6—7 ¢M 1 4 cm. Ha ctaxii BBCH 91na
TJI1 BHECEHHsI JOOPHUB POCIMHU Oyl 3aBBUIIKKA 66—67 cCM 3aJIe’)KHO Bia BapiaHTy
nociiay (3a BUCOTH Ha KOHTpoJi 6e3 noopuB 63 cm). B ymoBax 2024 poxy BruuB
dochopHUX 1 KamiHUX TOOPUB Ha 1Ie¥ MOKa3HUK OyB HEJOCTOBIPHUM.

[TocyuinmuBi yMOBHM BereTaliiHOTO Mepiojly TajJbMyBalld YyTBOPEHHS OyJIb00YOK
Ha KOPEHEBiil cucTeMi pociuH coi. Ix Maca 3anexHoO Bif ocobmmuBocTeil ynoOpeHHs
Oyna B mexax 0,5-0,9 r/pociuny.

YacTka HaciHHS Y HaA3E€MHIM Maci pOCIUH COi Majo 3ajexaia BiJl yI0OpeHHs 1
Oyna B Mexax 34,2-37,1 % Ta 30uiblryBanacs 3a mnondiniieHHs (ocdopHoro u
kaniiiHoro >kuBieHHs. Maca 1000 naciHuH 31 3017IbIIEHHS 703 BHECEHHS JTOOpUB,
0CO0JIMBO a30THUX, 3HIKYBajacs.

VYpoxaitHicTh HaciHHS coi y gociiai B ymoBax 2024 poky Oynia HOpPIBHSHO
Hu3pKkol0 — 1,39-1,67 T/ra, MO TOSCHIOETHCS HECUPUSTIUBUMH IOCYILTABUMHU
NOrOHMMU yMoBaMu. [IpoTe HaBiTh 3a TakuX yMOB Ha JIUISHKAaX JOCHIAY 3
BHeCeHHIM NgoP30K30 TOpiBHSIHO 3 aOCONFOTHIM KOHTPOJIEM BOHA ITiIBUIITYBaJIach Ha
20 %. Haii6inpmnii BruiMB Ha (OpMyBaHHS BpOXKal0 COi Maja a30THA CKJIaJoBa
MIOBHOT'O MiHEPaJILHOTO JOOPUB, a HAMMEHIIIUN — KaJTiifHa.
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Bwmict Ginka B HaCiHHI COi MiJi BIUTMBOM TOJIMIIEHHS MIHEPAIBHOTO KUBJICHHS
JOCTOBIPHO MiBUIIYBaBCS 1 3aJIe)KHO BiJl BaplaHTy yaoOpeHHsa OyB y mexax 39,8—
40,2 % 3a BmicTy B abcoaroTHOMY KOHTpoJi 6e3 100puB 39.2 %. [linBuilieHHsS BMICTY
Oinka B HACiHHI Ta 30UIBIICHHS WOTO BPOXKAWHOCTI CHPUSIO 30UIBIMIEHHIO 300pY
Oinka y BapianTi nocminy NeoP3oKso Ha 125 kr/ra abo Ha 23 %.

OTrxe, cucteMd yAOOpPEHHS HaBITH 3a TMOCYNUIMBUAX IIOTOJHUX YyMOB
BETETAIIIHOTO MEePioy Ma€ 3HAYHUHN BIUIMB Ha (pOpMyBaHHS BpOXkKaro HACIHHS cOi Ha
HOTO KICTh, TOMY JOCIIPKCHHS I[bOTO MUTAHHS MOTPIOHO MPOIOBKHUTH.

Cnucok BHKOPHUCTAHUX JIZKEPEJI
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CEKIUA 4. 3BATAJIBHOI'O 3BEMJIEPOBCTBA

SUNFLOWER GROWING TECHNOLOGY

3AMKOBEHKO SlpocaaB ctyaeHT (akyiabTeTy arpoHOMil
KepiBHUK — 10O1IEHT Kadeapu 3arajJbHOro 3eMJIepoOCTBa
YHY Bbopucenko B. B.

The most effective predecessors for sunflower include winter and spring wheat,
barley, corn, cotton, and potatoes. It is advisable to grow this crop on the same field
with an interval of no less than 8-10 years. This period is associated with the
increased risk of pathogen accumulation in the soil, particularly the agents of downy
mildew and various rot diseases. Sunflower should not be cultivated after crops that
serve as reservoirs for these pathogens, such as rapeseed, members of the crucifer
family, leguminous crops, tobacco, and certain vegetable crops. The proportion of
these crops in the crop rotation should not exceed 20 % in order to minimize the
phytopathological load on the agrocenosis.

Perennial leguminous grasses, characterized by a high rate of atmospheric
nitrogen fixation, can delay the maturation process of sunflower due to excessive
nitrogen nutrition. The use of soybeans as a predecessor is categorically not
recommended, as both crops are susceptible to phomopsis, a common pathogen.
Negative effects on pre-sowing conditions are also caused by crops such as sugar
beets, alfalfa, and Sudan grass, due to their intensive drying of the soil profile and
reduction of soil moisture availability.

The main objective of soil preparation for sunflower cultivation is to create
favorable conditions for seed germination and the initial development of plants, as
well as to ensure optimal water, air, and nutrient conditions in the soil. An important
aspect is the effective control of weeds before sowing, as herbicides targeting
monocotyledonous weed species are expected to be applied during the crop’s
vegetative growth.

The system of primary soil cultivation is determined by the level of field
contamination and the specifics of the preceding crop. The cultivation process begins
after the harvest of the previous crop. In the case of significant perennial weed
populations, it is advisable to apply broad-spectrum herbicides after their regrowth.
Following the chemical treatment, plowing and cultivation are carried out.

Sunflower is characterized by a well-developed, deeply penetrating root system,
which provides it with relative drought resistance and high efficiency in nutrient
absorption from the soil. However, the crop has increased requirements for soil
nutrient levels, particularly for potassium.

To form 100 kg of sunflower seed yield, the plant absorbs approximately: 4-6
kg of nitrogen (N), 2-3 kg of phosphorus (P-Os), 10-12 kg of potassium (K-0), about
1.7 kg of magnesium oxide (MgO), and 3.0 kg of sulfate (SO4). Among the
micronutrients, boron is of critical importance for sunflowers, as its deficiency
significantly reduces pollination quality, seed filling, and increases susceptibility to
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infectious diseases. Organic fertilizers are best applied to the preceding crop at a rate
of 30-40 t/ha, considering the specifics of mineralization and transformation of
organic matter. The use of mineral fertilizers is an essential agronomic practice to
ensure full plant growth and development.

Recent achievements in breeding science include the creation of high-oil,
drought-resistant, herbicide-tolerant, and armored hybrids of sunflower. The oil
content of the latest varieties and hybrids ranges from 50 to 54 %, while the alkalinity
Is between 19 and 24 %. Modern hybrids are characterized by a high degree of
uniformity in morphological traits, including plant height and head diameter, which
ensures simultaneous flowering and maturation, thus facilitating mechanized
harvesting.

It is recommended to use carefully calibrated seeds with a 1000-seed weight of
at least 50 g for sowing. The seed germination requirements are as follows: for
hybrids — no less than 85 %, for varieties of pre-basic and basic categories — no
less than 92 %, for certified seeds — no less than 87 %. Pre-sowing seed treatment
with fungicides is a mandatory procedure that provides protection for young plants
from a range of soil-borne and seed-borne infections.

The selection of optimal sowing dates is a critical agronomic practice that
significantly influences the growth, development, and productivity of sunflower.
Sowing should be initiated once the soil temperature at the seed planting depth
reaches +8-10°C. Delayed sowing results in an extended vegetation period, delayed
harvesting, and a substantial decrease in yield.

One of the key prerequisites for forming high-yield sunflower crops is
maintaining the optimal plant stand density. Even distribution of plants in rows is
crucial, as it directly impacts the morphological and productive characteristics of the
crop, such as plant height, head diameter, lodging resistance, 1000-seed weight, yield
level, and oil content in the seeds. Sowing should be carried out in a point-to-point
manner with a row spacing of 70 cm, using precision seeders equipped with
interchangeable seed discs with hole diameters of 2-3 mm. It is important to ensure
even seed placement in the row, with one seed per spot.

The optimal plant stand density at the time of harvest is as follows: for early-
maturing varieties and hybrids — about 70,000 plants/ha; for medium- and late-
maturing, tall-growing forms — 45,000-50,000 plants/ha. With a row spacing of 70
cm, this corresponds to a density of approximately 4 plants per 1 linear meter of row.
This approach ensures that plants have sufficient space for development and
contributes to the maximum realization of their productive potential.

Under conditions of adequate moisture and proper seedbed preparation, the
recommended seed planting depth is 4-5 cm for heavy-textured soils and 5-6 cm for
light-textured soils.

As a result of field rolling after sowing, the precise adherence to the prescribed
seed burial depth is ensured, improving the contact between the seed and the solid
phase of the soil, which facilitates faster swelling and germination. In addition, the
thermal regime in the upper layer of the soil is improved, creating favorable
conditions for early and uniform seed germination.

The signs of physiological ripeness in sunflower include yellowing of the
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backside of the flower head, wilting and shedding of floral elements, characteristic
seed coloration, hardening of the seed core, and the drying of most of the leaf mass.

Depending on the moisture content of the seeds and the degree of coloration of
the heads, three main stages of maturity are distinguished: yellow, brown, and full
maturity. Determining the degree of maturity is crucial for timely harvesting and
minimizing losses.

The optimal harvesting time is one of the key factors in the efficient cultivation
of sunflower, significantly influencing both the quantitative and qualitative indicators
of the crop. The smallest losses during harvesting occur in uniform, healthy crops
with medium-sized heads, provided the harvesting work is well-organized and timely.
Harvesting should begin when the seed moisture is less than 20 %, which typically
coincides with the phase of browning on the backside of the head, although the stem
remains green. If the moisture content exceeds this level, harvesting becomes more
challenging due to poor seed separation from the head, increased impurity content,
and a reduction in product quality.

The smallest crop losses are achieved when harvesting seeds with a moisture
content of approximately 15 %. If there is a need to accelerate the maturation process
and even out the crops, pre-harvest desiccation is advisable, as it aids in drying the
plant material and provides optimal conditions for mechanized harvesting.

Freshly harvested sunflower seeds are characterized by elevated moisture
content and the presence of organic and mineral impurities, making them unstable for
storage. This necessitates a series of post-harvest operations to ensure their quality
during long-term storage. The main stages of processing include cleaning from waste,
drying, ventilation, and, if necessary, sorting.

Cleaned batches of seeds with a purity of 99 % and moisture content of 7 %
should be stored in rooms with low humidity (not exceeding 60 %) and a temperature
not higher than 25°C. To ensure proper storage conditions, the room should be dry,
well-ventilated, and previously cleaned and disinfected from grain pests.

JOHUIJIBHICTD I IEPEBAI' YTPUMAHHS IPYHTY HA
CIUIBCBKOTI'OCITOJAPCBKHUX ITOJISAX TA B IINIOJOBUX
HACAVKEHHSAX

YANKA-TIOJIO3 ¥Opiii cTyneHT BpakyIbTeT arpoHOMii
KepiBHUK — BUKIIaauKka-CTaXKUCTKA Kadenapu 3araipHOro 3eMjIepoOCcTBa
YHY Jlosincska A. C.

YTpuMaHHS TIpPYHTY B HAJEKHOMY CTaHl € OJHIEI0O 3 OCHOB CTaJIOTO
3emJiepoOCTBa. Y TIJIOJOBUX HACA/KEHHSX 1 Ha MOJSIX MpaBWIbHA CHCTEMA JOTIISTY
3a TPYHTOM CIIpHsiE€ 30€peKEHHIO0 HOTO CTPYKTYPH, BOJOTOCTI Ta POAIOYOCTI, 110, B
CBOIO 4epry, 3abe3medye BHCOKY MPOAYKTHBHICTH KyJbTyp ©0€3 HaaMipHOTO
BUKOPHUCTAHHS TOOPUB Ta arpOXiMiKaTiB.

3 orAay Ha CyyacHI KJIIMaTH4YHI BHKJIMKH Ta 1HTEHCHBHE 3eMJIEpOOCTBO,
TPaAMIIIHI MIX0aU 10 00pOOITKY TPYHTY YacTO MPHU3BOAATH JI0 JAETpajaarlii IPyHTIB,
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3HIDKEHHS BMICTY TYyMYCy, VYIIUIbHEHHS, €po3ii, 3acolieHHs Ta XIMIYHOTO
3a0pyaHEeHHs. 3a JaHUMH HAYKOBIIIB, 32 OCTaHHI IECATUIITTA YKPaiHChKI YOPHO3EMU
BTpaTuiid 10 25% rymycy, MO0 3yMOBJIIOE HEOOXIIHICTh 3MIH y MiAXOAax 0
3€MJIEKOPUCTYBaHHS.

PamionansHe yTpuMaHHS TPYHTY BKJIIOUA€ CHCTEMY 3aXOJiB, CIIPSIMOBAHHMX Ha
30€peKEHHS MOro  pOAKOYOCTI, OI0JOTIYHOI AaKTHUBHOCTI Ta 3JaTHOCTI [0
CaMOBIJIHOBJICHHA. Takui MiaXiJg € JOMIJIBHHM SK 13 €KOJIOTIYHOI, Tak 1 3
€KOHOMIYHOI TOYKH 30DY.

OpHi€ro 3 TOJIOBHUX MepeBar yTpuMaHHS TPYHTY € 3anoOiranHs eposii. [lokpus
TPYHTY pOCJIPIHHlCTIO a00 MyJIbYOIO0 CYTTEBO 3MEHIIIYE 3MUBAHHS MOKUBHUX PEYOBUH
1 yTBOpEHHS spiB, OCOOIMBO HAa CXMJIaX. Kle TOTO0, 30€pEKEHHS BOJIOTH € OJTHUM 3
BOXJIMBUX YMHHUKIB, I1€ 3aTIHEHHS MOBEPXHI 3eMJl a00 MOKPUTTS ii OPraHIYHOIO
Macol0 3HIKYE BUTIAPOBYBAHHS, 1110 aKTyaJIbHO B YMOBaxX 3MIHU KJIIMaTY.

Takox yTpuMaHHS I'PYHTY B MOKpUTOMY ab0 0OpoOJIEeHOMY CTaHl AOIOMAarae
PETYJIIOBATH TEMIIEPATyPHHUA PEKUM KOPEHEBOI 30HH, TOKPAIIYE acpaIiio H CIpHse
aKTUBHOCTI TIPYHTOBOI MIKpodaopu. 3a TMpaBUIBLHOTO MiAXOAY (HAmpHKIa,
BUKOPUCTAaHHS CHJEpaTIB, arpOTEXHIYHHUX 3axXOJIB TOIO) 1€ 3HMXYE NOTpedy B
XIMIYHUX 3aco0ax 00poThOU 3 Oyp'ssHaMM, IIKITHUKAMHU 1 XBOpOOamu.

Ha npakrtuili 3acTOCOBYIOTBCS PI3HI METOAM YTPUMAHHS IPYHTY BiJ] YOPHOTO
mapy 10 3aJIy>)KeHHS, MyJbYyBaHHS Ta CHJAEparlii, 3aJeKHO BiJ THIy HacaKCHb,
I'PYHTOBO-KJIIMAaTHYHUX yMOB 1 arpOTeXquHm cucteMu. Bubip METOTy  Mae
0azyBaTHUCS HAa TNPHUHIMIAX EKOJIOTIYHOCTI, EKOHOMIYHOI JOIIUIBHOCTI  Ta
JIOBFOCTPOKOBOTO 30€pEKEHHS POJIFOUOCTI.

TakuMm YWHOM, TpaBWIbHE YTPUMaHHS TPYHTY € HE JIMIIE arpOTEXHIYHOIO
HEOOX1IHICTIO, a W BaXJIMBUM 3acO00M 30€pEeKECHHS NPUPOAHUX PECYpCiB, IO
3abe3mnedye cTabiIbHICTh 1 €PEKTHBHICTH arpoBUPOOHHUIITBA [4].

[TepeBaru yTpuMaHHS IPYHTY Ha CUTBCHKOTOCIIOTAPCHKHUX TOJISAX Ta B TUIOJOBUX
HACa/PKCHHSX, II€ palliOHalbHE YTPUMAaHHS IPYHTY, 30KpeMa 4epe3 BUKOPUCTAHHS
CUJEpaTIB Ta OpPraHIYHUX JOOPHB, IO CHOpuUse 30UIBIICHHIO BMICTY rymycy. Lle
MOKpAIIy€e CTPYKTYpy TPYHTY, HOTO BOJOTPOHUKHICTH, IO MO3UTHBHO BIUIMBAE HA
PO3BUTOK KOPEHEBOI CHCTEMH POCIUH. 3aBISIKU IIbOMY CIIOCTEPIra€ThCS IM1IBUIIICHHS
BPOKAMHOCTI KYJIBTYP.

Jlns 3amoOiraHHsl epo3ii Ta Jerpajaiii IPYHTIB y pailoHax 3 epo3iiHO
HeOe3MeyHMH arpojiaHamagTaMu MOTPIOHO BIPOBAPKCHHS CUCTEMU TUHAMIYHUX
CiBO3MiH Ta audepeHIiioBaHOr0 BHOPSAKYBaHHS Teputopii ciBosmin [1]. Ile
3a0e3neuye cTablIbHICTh ArpOBUPOOHUIITBA Ta 30€PEKEHHS 3€MEJIbHUX PECYPCIB.

JIJisi MOKpaIllleHHs BOJHOTO PEXHMY TIPYHTY, OOOB’S3KOBUU BHOIp CIocoOy
00po0OiTKy rpyHTy. Hanpuknan, 6e3monuieBi oOpoOIiTKH MOXKYTh CIPUSTH KPAIOMY
30epeKEHHIO BOJIOTH B OPHOMY IHapi TIPyHTY, IO € KPUTUYHO BAXIJIUBUM Y
nocyuuiMBux ymoBax. lLle 3a0esneuye cTaOUIbHMIA PO3BUTOK POCIMH HaBITh 32
HEIOCTATHHOI KIJIBKOCTI OITaiB.

Buecennss opraHiyHux Jg0OpuMB Ta BUPOIINYBAaHHS CHJIEPATIB CIPUSIOTH
30arayeHH0 TIPYHTY OpPraHIYHUMHU PEYOBMHAMH, IO CTUMYJIOIOTH ISJIbHICTD
KOPHCHUX TIPYHTOBUX Mikpooprani3miB. lle mokpamye mpouecu po3kiagy
OpraHiYHMUX PEIITOK, MOOUTI3AII0 MOKUBHUX €JIEMEHTIB Ta 3arajibHy O10JIOTTYHY
AKTUBHICTb TPYHTY.
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Jiist 30epexeHHs1 CTPYKTYpH IPYHTY Ta O0poTh0a 3 3aCOJEHHSIM y 3pOLIYyBaHUX
caZax BaXJIMBO KOHTPOJIOBATH SIKICTh MOJIMBHOI BOJW Ta 3amo0iraTv ii 3aCOJEHHIO
[2]. Buecennst opraHiuHuUX JOOpWUB Ta BUPOIIYBaHHS CHACPATIB JOIMOMATraroTh
OiATPUMYBaTH  ONTUMAJIbHUM  BOAHO-(DI3WYHMII CTaH TIPYHTy, 3amoOirarouu
HaKOMMYEHHIO COJIEH Ta 30€pEKEHHIO HOT0 CTPYKTYPH.

PamionanpH1 arpoTexHiUHI 3aXOAM, TaKi SIK 3MEHIIEHHS KUIBKOCTI 0OpOOITKiB,
BUKOPUCTAHHS CHJICPATIB Ta OpraHIYHUX JOOPUB, MOKYTh 3HAYHO 3HU3UTH BUTPATH
Ha CEHEpProemMHl omeparii Ta XiMIuyHI 3acobW 3axucty pocauH. Ile poOutsb
BUPOOHUIITBO O1IbIIT €KOHOMIYHO €(PEKTUBHUM Ta CTIMKUM JI0 PUHKOBUX KOJIMBaHb.

HaykoBi mociipkeHHsST MIATBEP/KYIOTh, IO KOMIUIEKCHUH MAXIT 0
yTPUMAaHHS IPYHTY B IJIOJOBUX HACA/PKEHHSX Ta Ha CUILCHKOTOCIOIAPCHKUX MOJISX,
BKJIFOYAI0YM BUKOPUCTAHHS OPTaHIYHUX JOOPUB, CHJIEPATIB, ONTUMAIBHUX CIOCOOIB
00poOITKY Ta CIBO3MiH, CHpPHUSIE MMIJBUIIEHHIO POIIOYOCTI, 30€PEKEHHIO CTPYKTYpHU
I'PYHTY, TIOKPAILIEHHIO BOJHOIO pEXUMy Ta 010J0r14HO1 akTUBHOCTI. Lle 3a0e3neuye
CTaOUIBHICT ~ arpoOBUPOOHUITBA,  €KOHOMIYHY  BUTOQy Ta  30€peKeHHs
HABKOJIMIIIHBOTO CEPEOBHIIIA.

3anpoBaKEHHST arpOEKOJIOTIYHUX METOJIIB  YTPUMaHHSA TIPYHTY, 30KpeMa
010JI0T1YHUX JOOpUB, CHUJIEpPATIB Ta €HEProolaTHUX CHOCO0IB OOpOOITKY, 3HUKYE
BuTpatn rocrnojapctB [3]. 3a omiHKam#, i MiAXOIW JTO3BOJIIOTH 3MEHIIHMTH
coOiBapTicTh mpoaykmii Ha 10-15%, 30epiraroun a0 HaBITH ITiIBUIIYIOYH ii SIKICTh.

PamionansHe yTpuMaHHS TPYHTY Ha pUUI Ta B IUIOJIOBUX HACADKEHHAX €
HAyKOBO OOTPYHTOBAaHUM MIAXOAOM JIO (OPMYBaHHA CTIHKHX arpoCHCTEM.
Peanizariisi cucteMu 3axo/iB 13 3aXUCTY Ta BIAHOBJICHHS IPYHTIB J03BOJISIE HE JIUIIIE
MIJBULIUTH 1X TPOAYKTHUBHICTb, a W 3a0€3MEYUTH JOBTOTPUBAILY €KOJOTIYHY
piBHOBary B arposanamadrax. [loganpin mociaimKeHHs MOBUHHI OyTH CHpSMOBaHi
Ha aJanTaIiio METOJIB I'PYHTO30EPEKEHHsI IO PI3HUX IPYHTOBO-KIIMATUYHUX YMOB
Ykpainu.
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RAPESEED: IMPORTANCE OF THE CROP AND CULTIVATION
FEATURES

CABAPAHIOK Ouexanap cTyaeHT (pakyapTeTy arpoHOMIi
KepiBHuK — 101IeHT Kadeapu 3arajbHOro 3eMiIepoOCcTBa
YHY Bbopucenko B. B.

Winter rapeseed, a member of the Brassicaceae family, holds a leading position
among oilseed crops in terms of fat content: its seeds contain 38-51% oil, 16-29%
protein, 6-7% fiber, and approximately 17% carbohydrates.

This crop is characterized by high cold tolerance and relatively low heat
requirements. Seed germination is possible at temperatures as low as 1°C; however,
to ensure uniform emergence within 5-7 days, a temperature range of 14-17°C is
necessary. Active plant growth occurs at 5-6°C, and the crop is capable of continuing
vegetative development in autumn, even under nighttime frost conditions. The most
favorable temperatures for vegetative mass accumulation are 18-20°C, while the
optimal range during flowering and seed maturation is 22-23°C.

Winter rapeseed is a moisture-loving crop; however, during the autumn period
and early spring, its response to soil moisture deficiency is less pronounced.

The greatest water demand is observed during the phase of intensive stem
elongation and vegetative mass accumulation, when a lack of moisture can result in
premature flowering. As a long-day plant, winter rapeseed demonstrates rapid growth
in the spring—summer period, provided that adequate soil moisture and moderate
temperatures are maintained.

Winter rapeseed is characterized by a high demand for soil fertility. The best
cultivation outcomes are achieved on chernozem, grey forest, and sod-podzolic soils,
provided there is an adequate supply of mineral nutrients. The optimal soil reaction
for rapeseed is neutral to slightly acidic, with a pH ranging from 6.6 to 7.2.

The most effective predecessors for winter rapeseed are crops that vacate the
field early, enrich the soil with nutrients, and help reduce weed infestation. These
include perennial leguminous grasses, early potatoes, peas, annual forage grasses, and
black fallow. It is inadvisable to cultivate winter rapeseed on the same field more
frequently than once every 4-5 years due to the risk of disease and pest
accumulation. Sowing rapeseed after crops from the Brassicaceae family, as well as
after sunflower and sugar beet, is not recommended because of potential common
pathogens and soil nutrient depletion. The most suitable predecessors are winter and
spring forms of wheat and barley.

Soil tillage for winter rapeseed is carried out using a semi-fallow system. After
harvesting the preceding crop, stubble is disked to a depth of 6-8 cm to destroy
volunteer plants and emerging weeds. After 10-14 days, ploughing is performed at a
depth of 20-23 cm, ideally completed 3—4 weeks before the expected sowing date of
rapeseed. In case of delayed ploughing, the use of a plough in combination with
rollers and harrows is recommended to ensure proper soil compaction and surface
leveling. When weed seedlings emerge, full-field cultivation is applied, and in the
presence of a soil crust, harrowing is conducted. Immediately before sowing, pre-
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sowing cultivation is performed using combined implements to a depth of 3-4 cm to
ensure final leveling, compaction of the seedbed, and the creation of optimal
conditions for sowing. During full-field cultivation, herbicides are recommended for
effective weed control.

Winter rapeseed is a highly sensitive crop to both organic and mineral fertilizers.
The application of organic fertilizers is most effective when incorporated under the
preceding crops, as this approach ensures a prolonged enhancement of soil fertility.
Phosphorus and potassium mineral fertilizers are typically applied during the
summer—autumn period, primarily during basic soil tillage operations such as
ploughing or pre-sowing cultivation. Nitrogen fertilizers are applied immediately
before sowing at a rate of 25-30 kg/ha of active substance. Exceeding the
recommended nitrogen dosage may adversely affect the winter hardiness of the
plants.

During sowing, it is advisable to apply complex mineral fertilizers locally at a
rate of 10-15 kg/ha of active substance. Throughout the growing season, winter
rapeseed requires several nitrogen fertilizations to promote the active formation of
pods and enhance seed productivity.

For sowing winter rapeseed, clean, calibrated seeds with high germination rates
are used to ensure uniform and timely germination. Before sowing, the seeds must be
treated to protect them from a range of soil pests and pathogens. The optimal sowing
dates depend on the agro-climatic zone: in Polissya, from August 1 to 5; in the
Forest-Steppe, from August 5 to 10; and in the Steppe, from August 10 to 20. The
best winter survival of plants occurs when, by the end of autumn, they form a rosette
with a height of 10-15 cm, the growth point is no more than 1 cm above the soil
surface, and the diameter of the root collar is 0.6-1 cm. These morphological
characteristics contribute to increased winter hardiness and provide a good start for
spring development.

Winter rapeseed is sown using different methods: wide-row (with row spacing
of 45 cm), normal-row (15 cm), and narrow-row (7.5 cm), depending on agro-
technical conditions and available agricultural machinery. For sowing, grain-legume,
grain-fertilizer, flax, and beet seeders are used, but specialized rapeseed seeders are
the most effective, as they ensure uniform seed placement at the required depth.

On light soils, winter rapeseed seeds are buried at a depth of 2.5-3.0 cm, while
on heavier soils, they are placed at a depth of 1.5-2.0 cm. After sowing, the field is
rolled to ensure better seed-soil contact. In case of the formation of a soil crust, it is
broken up using rotary hoes or light tine harrows.

On wide-row sowings, during the autumn, spring, and summer periods, inter-
row soil cultivation is carried out using cultivators to loosen the soil and control weed
development. To protect the crops from winterkill, shelterbelt plants such as white or
brown mustard are sown alongside the rapeseed, with an interval of 1.5 meters. By
the beginning of winter, the mustard stems reach a height of 70-80 cm, become
woody, do not lodge, and help retain snow, providing additional protection for the
rapeseed plants against frost. Mustard is fertilized with nitrogen fertilizers to enhance
its growth and the effectiveness of the shelterbelt.
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Rapeseed is prone to damage by various pests, including cabbage root flies,
aphids, and rapeseed flower beetles. To combat these pests, agronomic protection
measures should be applied, such as deep plowing, crop rotation, spatial isolation,
and adherence to optimal sowing dates. In the case of severe infestations, chemical
treatments using appropriate insecticides are employed. Although diseases are less
harmful, they can still cause significant yield losses. The most common diseases are
clubroot, snow mold, downy mildew (peronospora), and phoma. Fungicides are used
to control these diseases.

Weeds negatively affect rapeseed by depleting moisture and nutrients,
contaminating the seeds, and increasing seed moisture. The most effective method of
weed control is chemical—using herbicides. It is important to note that rapeseed
should not be sprayed during the flowering period to prevent harm to bees, which
may die from contact with chemical agents.

Rapeseed matures unevenly, and its pods may crack, leading to significant yield
losses. The harvesting of winter rapeseed is carried out both through direct and
separate methods. It is harvested when the crop reaches technological and full
maturity, but before the pods begin to crack. At this stage, the seeds should be dark
brown or black, hard, and when touched, they should "rustle™ in the pods. The
optimal seed moisture level is 12 %.

For harvesting, grain harvesters specially reconfigured for collecting small-seed
crops are used. Separate harvesting is applied to reduce seed losses. It is preferable to
harvest rapeseed in the morning or evening when the humidity is higher, as this helps
reduce losses. Three to six days after mowing the swaths, they are threshed using
harvesters with pick-up devices, with the reel speed matching the forward speed of
the header to ensure efficient collection.

To accelerate the ripening of rapeseed, desiccation is carried out by spraying the
crops with Reglone 7-10 days before harvest at a rate of 2-3 I/ha. This helps speed
up plant drying and reduces the risk of losses during harvest. For seed storage, it is
important that the moisture content is between 6-8 %. If the seed is stored at a higher
moisture level for even 1-2 days, it may start to whiten, mold, which leads to a loss
of germination and technological quality. If rapeseed is grown for green forage, it
should be harvested no later than the budding or flowering phase, as plants at this
stage have the highest nutritional value for animal feed.

THE BIOLOGICAL FEATURES AND TECHNOLOGY OF SOYBEAN
CULTIVATION

KPYIUISIK Baaaucaas cTyieHT (GakyIbTeTy arpoHOMIT
KepiBHUK — 10o11eHT Kadeapu 3arainbHOro 3eMiaepoocTBa
YHY Bbopucenko B. B.

Soybean is a heat-loving crop that requires significant thermal support
throughout the entire growing season, with the total sum of effective temperatures
during this period ranging from 1700 to 3200°C. Seed germination begins at

79



temperatures of 8-10 °C; however, under such conditions, seedling emergence may
take 20-30 days. At 14-16°C, this process takes 7-8 days, while at 20-22°C, it lasts
only 4-5 days. The optimal temperature indicators for the main developmental phases
are as follows: 18-22°C during the vegetative period, 22—24°C for the formation of
reproductive organs, 25-27°C during flowering, 20-22°C at the pod formation stage,
and 18-20°C during ripening.

Soybean is a typical short-day plant, characterized by an extended vegetative
period when the length of daylight increases. The most favorable conditions for the
flowering phase occur under a 12-hour photoperiod. Early-maturing varieties exhibit
reduced sensitivity to photoperiod. The total duration of the growing season ranges
from 150 to 170 days.

Soybean is a light- and moisture-loving crop. The intensity of light in the fields
can be regulated by adjusting plant density. During the germination stage, soybean
seeds require water in the amount of 130-160 % of their own weight. Total water
consumption during the growing season averages 5,000-6,000 m3ha, with peak
demand occurring during flowering and pod formation. The transpiration coefficient
exceeds 600. Optimal soil moisture conditions are maintained at 70-80 % of field
capacity.

Soybean is capable of producing high yields when cultivated on well-cultivated,
fertile soils with a high content of organic matter, adequate calcium availability, good
water permeability, sufficient aeration, and a neutral soil reaction (pH 5.0-8.0, with
the optimal range being 6.5-7.0). Soils such as solonetz, saline soils, waterlogged,
and highly acidic substrates are unsuitable for the successful cultivation of this crop.

In terms of agronomic practices, repeated placement of soybean within crop
rotations has a detrimental effect on its development and productivity. The most
suitable preceding crops include winter cereals, maize, barley, oats, millet, potatoes,
and various vegetable crops. It is inadvisable to grow soybean after Sudan grass,
other leguminous crops, perennial grasses, or near shelterbelts containing white or
yellow acacia, due to the presence of shared complexes of pests and diseases. As a
member of the legume family, soybean serves as a high-value preceding crop in
rotations for other species. The optimal share of soybean in the crop rotation should
not exceed 40 %.

The primary measure of pre-sowing soil preparation for soybean is autumn
moldboard plowing. The crop responds positively to deep plowing, which should be
carried out to a depth of 27-30 cm. In cases of severe infestation with root-sprouting
weeds, a multi-stage tillage system is advisable: the first pass at a depth of 1618 cm,
followed by a second pass at 30 cm.

Prior to sowing, two cultivations are performed: the first to a depth of 10-12 cm,
and the second to the depth of seed placement, combined with soil rolling. However,
in years with adequate soil moisture during sowing, rolling is considered
Inappropriate, as it may lead to excessive soil compaction.

Soybean is a crop that exhibits high sensitivity to both mineral and organic
nutrition regimes. The absorption of nutrients occurs unevenly throughout the
growing season, with the highest consumption during the flowering and pod
formation phases. The application of macro- and micronutrients significantly
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influences physiological and biochemical processes, particularly the activity of
nitrogen-fixing rhizobial bacteria in the root system. The crop also responds
positively to organic fertilizers.

For effective soybean nutrition, it is advisable to apply substantial doses of
phosphorus-potassium fertilizers during the main soil cultivation, as well as organic
fertilizers (manure or compost) at a rate of 20 t/ha. Although soybean is a leguminous
crop, it responds positively to the application of mineral nitrogen, as the symbiosis
with rhizobial bacteria begins to function only 25-30 days after emergence.

Mineral fertilizers demonstrate the highest efficiency when applied in a split
(staged) manner. Phosphorus and potassium fertilizers are applied during the main
(autumn) soil cultivation at rates of 60-90 kg of active substance per hectare, and for
chestnut soils, at rates of 30-45 kg/ha. Nitrogen fertilizers are recommended to be
applied during the pre-sowing cultivation at a rate of 30-45 kg/ha, and also used for
top-dressing during the seedling and pod formation stages. During the bud formation
phase, it is advisable to apply a complete mineral fertilizer using a localized method
at a dose of 20-25 kg of active substance per hectare. To ensure effective weed
control before sowing soybean, pre-sowing soil treatment in the spring involves the
use of soil-active herbicides.

Preparation of seed material for sowing includes sorting to select the largest
fraction and treating the seeds with a fungicide one month before sowing to protect
against bacterial and fungal infections. The optimal sowing dates for soybean are
determined by soil temperature: sowing is carried out after the soil has warmed to
12-14°C at the seed placement depth. Given soybeans' characteristic of bringing
cotyledons to the surface, the crop is sensitive to seed burial depth. The optimal
sowing depth is considered to be 4-5 cm, which ensures uniform and friendly
seedling emergence.

For soybean grain cultivation, the most commonly used method is the wide-row
sowing technique. When growing early-maturing varieties, the row spacing is 45 cm,
while for late-maturing varieties, it is 70 cm. Additionally, strip, wide-strip, and row
sowing schemes are also permissible. The optimal plant density before harvest is
approximately 400,000 plants per hectare, which ensures effective space utilization
and the formation of high yields.

The seeding rate for soybean depends on the seed quality and ranges from 100
to 130 kg/ha. For sowing, corn, beet, and vegetable-type seeders are used, equipped
with appropriate devices to ensure a row spacing of 60 cm. Grain-fertilizer and
specialized soybean seeders are also effective for this purpose.

To control weeds in soybean crops, both pre-emergence and post-emergence
harrowing are employed. Pre-emergence harrowing is carried out 4-5 days after
sowing using medium harrows, while post-emergence harrowing is done after the
first leaf appears, using light harrows. The treatment is performed across the rows or
diagonally, with the speed of the machinery not exceeding 4.5-5 km/h. In cases of
significant weed infestation, a second harrowing is performed 5-6 days later. During
the growing season, 2—3 inter-row cultivations are carried out: the first at the
formation of the third true leaf, to a depth of 10-12 cm, and the subsequent ones until
row closure, to a depth of 8-10 cm.
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According to herbicide technology, the number of post-sowing treatments is
reduced or may not be performed at all. An important factor for the successful
cultivation of soybean is the correct application of herbicides, which, in combination
with agronomic practices, ensure effective weed control.

Soybean harvesting is carried out at full maturity when the pods turn brown and
the seeds reach firm maturity. During this period, most of the leaves fall off. To
accelerate ripening and ensure high seed and commercial quality, crops are often
treated with desiccants. Desiccation is performed 10-12 days before harvesting,
which helps reduce the grain moisture content from 30 % to 15 %.

For soybean grain harvesting, the optimal seed moisture content is 14-16 %.
The harvesting is typically done by direct combine harvesting at a low cutting height
of 5-6 cm using grain combines equipped with special copying devices to ensure
precise cutting. After harvesting, the seeds are cleaned from foreign impurities,
broken, and shriveled grains. If the seed moisture exceeds 16 %, it must be dried to
13-14 % using drying complexes and grain cleaning machines. The cleaned and
dried seeds are then stored in grain storage facilities or sold. Under irrigation
conditions, significant increases in soybean yield are possible.

MAIZE: ECONOMIC SIGNIFICANCE AND BIOLOGICAL
CHARACTERISTICS

HIKIITEJIOB Muxaiiio ctyAeHT GpakyiabTeTy arpoHOMil
KepiBHUK — 0o11eHT Kadenpu 3araibHOro 3eMIepoOCcTBa
YHY Bbopucenko B. B.

Maize is among the most significant forage crops globally. In terms of grain
yield, it ranks third after wheat and rice, surpassing all other cereal crops. More than
250 distinct products are manufactured from maize. From one metric ton of maize
grain, it is possible to obtain approximately 56 kg of starch, 22.4 kg of protein-
enriched feed (with a protein content of 21 %), 5.2 kg of gluten-containing flour, and
2.7 kg of corn oil. Around 20 % of maize grain is utilized for food purposes, serving
as a raw material for more than 150 products in the food and technical industries,
including flour, grits, flakes, starch, syrup, glucose, and ethanol. Maize germ yields a
high-value oil known for its medicinal properties. Additionally, maize cobs are used
in the production of furfural, lignin, xylose, as well as cellulose and paper.

Maize grain possesses high energy value (361 kcal per 100 g), making it a
crucial component in the production of compound animal feeds. The stems and cob
cores are used to manufacture a variety of industrial materials, including paper,
cellulose, acetone, methyl alcohol, synthetic resins, linoleum, adhesives, plastics, and
more. In terms of nutritional value, maize surpasses oats, barley, and rye: 1 kg of
grain contains 1.34 feed units and 78 g of digestible protein. The chemical
composition of maize grain includes 65-70 % carbohydrates, 9-12 % protein, 4-8 %
vegetable oil (up to 40 % in the germ), and approximately 2 % fiber. Maize is also
rich in vitamins (A, B, B, Bg, E, and C), essential amino acids, minerals, and trace
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elements. However, the biological value of maize protein is relatively low due to a
deficiency of certain essential amino acids, particularly lysine.

Maize is a leading crop for silage production. In terms of green mass vyield, it
surpasses most other forage crops. Silage harvested during the milk-wax ripeness
stage has a nutritional value of approximately 0.22—0.24 feed units per 100 kg, while
at the wax ripeness stage, this increases to 0.28-0.32 feed units. The content of
digestible protein in such silage ranges from 1.4 to 1.8 kg. This type of silage is
highly digestible, has dietary value, and is rich in carotene. Maize ears ensiled at the
wax or milk-wax ripeness stages serve as a high-quality concentrated feed, containing
up to 40 feed units and 2.6 kg of protein per 100 Kkg.

Maize plays an important role in the green conveyor, providing livestock with
succulent green mass rich in carbohydrates and carotene. In 100 kg of green mass
harvested before the tasseling phase, there are approximately 16 feed units. The leaf-
stem mass remaining after grain harvest serves as a valuable source of roughage, with
nutritional value comparable to that of oat or barley straw. Specifically, 100 kg of
maize straw contains 37 feed units, and crushed cob cores provide 35 feed units.

However, the main drawback of maize forages is their low digestible protein
content. In silage, it is 60-65 g, and in grain, it is 75-78 g per feed unit, while the
optimal norm is considered to be 100-110 g per feed unit. This leads to an increased
feed consumption by 1.3-1.4 times. Therefore, to ensure protein balance in the diet, it
Is recommended to feed maize together with leguminous crops.

Maize, as a row crop, holds significant agrotechnical value. When the
cultivation technology is properly followed, it helps to cleanse the field of weeds and
improves soil structure through aeration. A substantial portion of organic matter
remains in the soil in the form of roots and stem residues. One of the important
practices in the biologicalization of agriculture is incorporating maize green mass
during grain harvest, which enhances soil fertility. Maize serves as a good
predecessor for spring cereals and legumes. However, it is less suitable for winter
cereals, as it is more challenging to properly prepare the field for sowing after maize.
Maize is an annual, monoecious plant with unisexual flowers. It is cross-pollinated,
primarily by wind (anemophilous).

Maize is a heat-loving plant. The minimum temperature required for seed
germination is 8-10°C, while the temperature for seedling emergence is 10-12°C. If
seeds are sown in cold soil with a temperature below 8°C, germination occurs slowly,
and the swollen seeds often fail to sprout, significantly reducing field germination. At
the 23 leaf stage, young plants can withstand short-term frosts down to -2°C, but at -
3°C, the seedlings begin to die. Even mild autumn frosts can damage maize leaves
and negatively affect the overall health of the plant.

Among the promising achievements of maize breeding are new biotypes capable
of germinating at temperatures as low as 5-6°C. In recent years, with the expansion
of maize cultivation in northern regions, early-maturing hybrids with high cold
resistance have been developed. The coated seeds of these hybrids can remain in the
soil for up to 25-30 days without losing germination ability and will sprout once the
temperature rises. During the summer period, maize growth slows down significantly
at temperatures of 14-15°C, and at 10°C, the plants hardly develop. The most
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favorable temperature for growth from germination to tasseling is 20-23°C. A
temperature increase to 25-30°C during the early stages of development does not
harm the crop. However, during flowering, overheating above 30°C negatively
affects the fertilization process, potentially reducing yield.

The maximum temperature at which maize growth stops is 45—47°C. The sum of
active temperatures required to reach physiological maturity varies for different
maize hybrids: for early-maturing hybrids, it is 2100-2200°C; for medium-early and
medium-maturing hybrids, it is 2400-2600°C; and for late-maturing hybrids, it is
2800-3200°C.

According to Central European standards, 0.1% dry matter in maize corresponds
to one FAO unit. A difference of 10 FAO units corresponds to approximately 1-2
days of difference in maturation times or 1-2% difference in dry matter content in the
ears. For the northern and western regions of Ukraine, hybrids with an FAO number
of 200-250 are suitable, while for the central and southern regions, hybrids with an
FAO number of 250-500 are preferred.

Maize is a light-loving plant of short day length and does not tolerate shading
well. In conditions of excessive sowing density, its development slows down, leading
to a decrease in grain productivity. Plants develop more rapidly under 8-9 hours of
daylight. If the day length is 12-14 hours, maize maturation is delayed. Maize
requires more solar energy than other cereal crops.

Maize is a drought-resistant crop. Due to its well-developed root system, it can
utilize moisture from a larger area and deeper soil layers. During seed germination, it
absorbs 40% of its own weight in moisture. For the formation of one unit of dry
matter, maize requires half the amount of water compared to wheat. Its transpiration
coefficient is 250. However, high yields of green mass and grain result in a higher
water demand compared to other cereal crops. During the growing season, maize
requires 450-600 mm of rainfall. Each millimeter of precipitation allows for the
production of 20 kg of grain per hectare. Maize is less demanding for moisture in the
first half of its growing season. Up to the formation of the 7th-8th leaf, water scarcity
for maize growth is rarely observed.

The greatest water demand of maize occurs approximately 10 days before
tasseling, during the active stem growth period, when daily elongation can reach 10—
14 cm, and intense dry matter accumulation takes place. During this critical time, the
plant consumes 40-50 % of the total water intake. About 20 days after tasseling, the
water requirement significantly decreases. However, during grain filling, maize
actively absorbs moisture again, effectively utilizing summer precipitation. Excessive
soil moisture, however, negatively impacts the crop, leading to a decrease in yield, as
the lack of oxygen in the wet environment slows down the phosphorus uptake by the
roots, disrupting protein metabolism.

Maize has moderate soil fertility requirements and develops well on most soil
types, provided proper soil management and fertilization are applied. It grows best on
soils with a neutral or slightly acidic soil solution reaction (pH in the range of 5.5
7.0). The highest yields are observed on clean, well-aerated soils with a deep humus
layer, such as chernozems, chestnut soils, dark grey soils, and floodplain soils. In
contrast, cold, waterlogged, acidic, heavy clay, and saline soils are poorly suited for
maize cultivation.
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THE TECHNOLOGY OF GROWING WINTER RYE

ITAJIH Irop cTymenT GakyapTeTy arpoHOMii
KepiBHuK — 10O1IEHT Kadeapu 3arajbHOro 3eMJIepoOCTBa
YHY Bbopucenko B. B.

Winter rye is sown earlier than winter wheat, so it is advisable to place it after
crops that complete their vegetation early and promptly free up the area. The most
effective predecessors for rye are considered perennial leguminous grasses after one
or two mowings, grain legumes, annual grasses, rapeseed, early-maturing potato
varieties, as well as corn grown for green fodder or silage.

Winter rye is characterized by increased sensitivity to the timing and quality of
the main soil tillage compared to other cereal crops. The optimal interval between
plowing and sowing should be at least 20-25 days, which ensures soil settling and
weed germination. Both plowing and non-plowing technologies are used in the tillage
system. After crops that free the field early, it is advisable to use a soil treatment
method similar to a semi-fallow. Harrowing is done with disc implements to a depth
of 6-8 cm or discing to 10-12 cm, depending on the predecessor. Plowing is carried
out 10-12 days after harrowing to a depth of 25-27 cm using plows. Before sowing,
as weeds begin to germinate, 2-3 full cultivations are performed. For pre-sowing
treatment, combined units like the "Compactor" and other similar tools are used. The
field surface must be well-leveled; the height of the ridges or the depth of the furrows
should not exceed 4 cm, and the size of the soil clods should not be larger than 2.5
cm.

Energy-saving soil tillage technologies are advisable to use during the dry
summer-autumn period. Instead of traditional plowing, surface tillage is performed
using disc harrows, followed by soil loosening with cultivators or flat cutters in
combination with needle harrows to a depth of 10-12 cm. This method of tillage is
effective on fields cleared of weeds, particularly after growing peas, flax, potatoes,
and corn.

The fertilization system for winter rye includes three main elements: basic
fertilization, fertilizer application during sowing (pre-sowing), and topdressing during
the growing season. To ensure high crop yield, both organic and mineral fertilizers
are used. Basic fertilization is carried out during soil preparation for sowing.
On sod-podzolic soils in the Polissya region, 30-40 t/ha of organic fertilizers are
applied, while on chernozems in the Forest-Steppe region, 20-25 t/ha are applied,
which ensures a yield increase of 6-8 c/ha and 4-6 c/ha, respectively. The most
effective method is applying organic fertilizers under preceding crops in crop
rotation.

The full norm of mineral fertilizers NPK ranges from 45-90 kg/ha depending on
the soil type. Potash fertilizers are applied in full volume, while phosphate fertilizers
are applied at 80-85 % of the calculated norm. When growing rye on poor sandy
soils, it is recommended to apply part of the nitrogen (Nso) together with phosphate-
potash fertilizers during the basic tillage, and the rest during topdressing.

During sowing, it is advisable to apply pre-sowing fertilization by adding 10-15
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kg/ha of active phosphorus (P-Os) directly into the sowing rows or by using
nitroammophoska at a rate of 50-70 kg/ha in physical mass. Topdressing of winter
rye is carried out in stages: the first — at the beginning of spring vegetation on
thawed soil, at 60% of the total mineral nitrogen norm; the second — at the booting
stage, when 30-35 % is applied; the third — at the heading stage, with the remaining
5-10 % being added. To prevent lodging of the crop, it is advisable to treat the plants
with retardants at the beginning of the booting stage.

Ensuring the phytosanitary condition of seed material at the initial stages of
development involves mandatory high-quality seed treatment using chemical
protection agents, which effectively prevent damage to germinating seeds and young
plants by disease-causing pathogens.

The sowing dates for winter rye vary depending on the agro-climatic zone: in
Polissya, the optimal period is from September 1 to 15 and in the Forest-Steppe, from
September 1 to 20. In the case of a forecasted prolonged, warm, and wet autumn,
sowing dates are shifted 5-8 days later, while in conditions of expected early cooling,
they are moved 5 days earlier. The most commonly used sowing method is the
conventional row method with a row spacing of 15 cm, as well as the narrow-row
method with a row width of 7.5 cm while maintaining technological tracks. The
sowing rate in the Polissya zone is 5.5-6 million viable seeds/ha, and in the Forest-
Steppe zone, it is 5-5.5 million/ha. In the case of delayed sowing, unsatisfactory pre-
sowing soil preparation, or on less fertile soils, the sowing rate is increased by 10-15
%.

The seed burial depth for winter rye should be 3—4 c¢cm, and for light sandy soils,
it should be 5-6 cm. To ensure uniform stand development, it is critically important
to maintain the optimal and consistent seed burial depth across the entire sowing area.

Winter rye, unlike winter wheat, has higher competitive ability against weeds
due to its rapid growth and ability to effectively shade the sowing, which leads to the
suppression of unwanted vegetation. The early spring intensive regrowth allows rye
to outpace weeds during the active vegetation phase. In cases of excessive weed
infestation, it is recommended to apply herbicides, which should be done during the
tillering stage of the crop, before the booting phase.

Winter rye is generally more resistant to disease-causing pathogens compared to
winter wheat. However, with the intensification of cultivation technologies,
particularly with the application of increased doses of mineral fertilizers, significant
disease outbreaks may occur in unfavorable years. The most common diseases are
smut, rusts, root rots, snow mold, and others. To protect the crops during the growing
season, appropriate fungicidal treatments are applied.

In years of mass pest proliferation, winter rye yield losses can reach significant
levels — up to 50 % of the total grain volume. The most common phytophagous
pests damaging the crops are cereal flies, aphids, the harmful tortoise beetle, grain
weevils, cutworms, and rodent pests.

The need for insecticide application is determined by comparing the actual
number of pests with the predicted values based on the economic threshold of pest
damage (ETP). If this threshold is exceeded, it is recommended to carry out chemical
plant protection by treating the crops with insecticides, which effectively reduces the
pest population to a safe level.
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During the winter period, it is critically important to conduct regular monitoring
of the state of winter rye crops to assess the quality of overwintering. This ensures
timely decision-making regarding further agronomic support for the crop.

The harvesting of winter rye is carried out either by a separate method or direct
combining. Separate harvesting is done at the wax ripeness stage of the grain, while
direct combining is performed at full ripeness. To facilitate harvesting and accelerate
plant maturation, desiccation with herbicides is allowed two weeks before harvesting.
In this case, the grain moisture should not exceed 30 %. After harvesting, the grain is
cleaned, sorted, and dried, with moisture reduced to 14-15 %, which ensures its
preservation during long-term storage.

WINTER TRITICALE YIELDS FOR THE USE OF NITROGEN
FERTILIZERS

OCTAIIYYK Bacuub acnipant (pakynbTeTy arpoHOMIl
KepiBauk — npodecop kadeapu xapuoBUX TEXHOIOTTH
YHY JIroonu B. B.

Triticale of winter is a promising grain crop because it has increased frost
resistance compared to winter wheat, resistance to fungal and viral diseases, not
demanding for soil fertility is well consistent with the introduction of nitrogen
fertilizers. Today, Ukraine is increasingly paying attention to winter triticale as high -
yielding grain and its use for food provision. According to the recommendations of
many experts, it is necessary to increase the area of triticale, as it is less demanding to
the soil and is characterized by increased resistance to pests, diseases and weeds.
Among the benefits of winter triticale also indicate excellent reviews to nitrogen
fertilizers as small doses and to large.

Key words: nitrogen fertilizers, foliar fertilization, senication, yield.

Triticale of winter, unlike other cereals, has a more powerful root system, so it
absorbs more intense nutrients from the soil. Mineral fertilizers are made under the
main cultivation of the soil, in rows and in fertilization. Growing winter triticale on a
high background fertilizer leads to lodging [1]. Depending on the type of soil, the rate
of complete mineral fertilizers ranges from 30 to 120 kg/ha of nitrogen. Higher doses
of fertilizers are made when sowing triticale after stubble precursors, when growing
short -stem ts, which are more resistant to lodging.

After corn, the triticale is introduced with high norms of nitrogen fertilizers, and
after perennial herbs, peas, on the contrary, they are reduced. Potassium fertilizers
with a full dose, phosphorus in the amount of 80-85 % of the norm is made under the
main cultivation, the remaining 15-20 % of phosphorus — in rows during sowing,
since they are most intensively used by plants in the first month of vegetation [2].
The maximum use of nitrogen occurs in periods of tiller — exit to the tube, stem (I11 -
VI stages of organogenesis), so it is used mainly in the form of root nutrition in early
spring on frozen soil [3]. Nitrogen fertilizers (ammonium nitrate) were carried out in
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December — January. Fullial nutrition of carbamide (N3p) was carried out 5-7 days
after the Air Force phase 50.

The spraying was carried out in the morning, the working fluid consumption rate
was 500 I/ha, the concentration of urea 6 %. Senikation was carried out in the Air
Force phase 75 sulfate of ammonium (Nsp). Spraying was performed in the daytime
with a working fluid consumption rate of 500 I/ha.The research was conducted at the
Uman National University. The scheme of the experiment was as follows: control
(without fertilizers), PsoKgo-back, background+Nsy, background+Nso,
background+Ngo, background+Ni. In the results of studies conducted, however, that
the yield of winter triticale varied depending on the features of nitrogen nutrition.
This figure varied from 4.72 to 5.43 t/ha, depending on the variant of the experiment.
Against the background of foliar feeding, the yield decreased from 4.72 to 4.95 t/ha
or by 5 % for N3o. The use of Ngo has provided a 13 %increase in yield. Increasing
nitrogen fertilizers to Ngo 120 contributed to an increase in this figure to only 5.39—
5.40 t/ha or by 15 %.

It has been proven that foliar feeding of carbamide increased the yield of winter
triticale by only 2 % in the variant without fertilizers. The use of N3o-Ni20 increased
the yield by 1-3 %. It should be noted that the chronictening caused a decrease in
yield, but it is not valid. Against the backdrop of sanitation without nutrition, this
figure was reduced by 1-5 %, and with foliar feeding — by 1 % compared to the
sections without chronicles.

Therefore, the use of optimal doses of nitrogen fertilizers has a positive effect on
winter triticale. In this case, the effectiveness of their use depends to a large extent on
the dose of nitrogen fertilizers, foliar feeding with chinication carbamide.
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HaykoBe BUIaHHA

3BIPHUK CTYAEHTCBbKHUX HAYKOBHUX ITPALlb
YMAHCBKOI'O HAIIIOHAJIBHOI'O YHIBEPCUTETY

daKyJabTeT AarpoOHOMIl

Buoaemuvcs 6 asmopcwkiil peoakyii. Pedakyis ne Hece 8i0n08i0albHOCMI 3a 3MIiCM
mamepianie. ABmopu emiwjeHux mamepianie UCI08II0I0OMb C80I0 OYMKY, SIKA He
3a624couU 30icaemvpcs 3 NO3UYIEI pedaryii.

Kowmm’totepue Bepcranns TpeThsikoBa CitTinana OnekciiBHa



