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CEKIUA 1. POCJIMHHUILTBA

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

Baida Y., Kovalenko V., Bondar O. — Students
Scientific adviser: Associate Professor Vyshnevskaya L.V.

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 Cs4 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

Kravchuk M., Bruce V., Melnyk V. - Students
Scientific adviser: Associate Professor Vyshnevskaya L.V.

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 yield. 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 - 94-284 and KO -
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

VARYCH D. - 42nd group,
Scientific adviser - Associate Professor, Svitlana Tretiakova

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 world agricultural
market.

However, like any other industry, agriculture 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 Ukraine

~ Ukraine is famous for its black soil and a powerful agrarian
. sector. Our country is 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.

Challenges for agricultural production in Ukraine

Climate changes are becoming more and more noticeable for
Ukrainian farmers. Here are some of the main problems that
Ukraine's agriculture faces:

* drought and lack of water for irrigation;

* 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 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:

. 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:

* GPS navigation for agricultural machinery

* drones to monitor crops



* sensors to analyze the condition of the soil and plants
These technologies allow farmers to make more accurate decisions on fertilizer, irrigation and
cultivation, which leads to increased yields and reducing costs.
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:
f ’ * increased resistance to drought;
‘ * better adaptation to high temperatures;
|+ Resistance to new pests and diseases.
P The introduction of such varieties helps farmers
N7 A 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;

* [rrigation 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 allows 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. Consider some of the
most promising areas:

1. Satellite monitoring of crops

The use of satellite technologies allows farmers to receive up -to -date information about the status
of their fields. This includes:

* NDVI vegetative index evaluation

* Monitoring soil moisture

» yield forecasting

1. Artificial 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.




1. Internet things (IOT) in agriculture

The introduction of IOT 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:

1. 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.

2. 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.

3. Introduction of soil -protective technologies

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

» updating of agricultural machinery;

« introduction of energy efficient technologies;

* automation of production processes.

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

* Creating vertical farms in cities

* 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;

* Development of technologies of food bioforming.

Ukraine's agriculture is on the verge of significant transformations caused by global climatic
changes and the need to introduce innovations to ensure sustainable development.

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
\ v 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.
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DEPENDENCE OF BUCKWHEAT HARVESTING TIME ON SEED YIELD AND
QUALITY INDICATORS

BABIH Baaaucaas, crynent 11 M-a rpynu dakysisTeTy arpoHoMii
KepiBuuk — goktop c.-T. HayK, npodecop Moaropenbknii 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. 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 vyield 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
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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% 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

BEPE3OBCBHKHWM Baaaucaas, crynent 11 M-a rpymu paKymmbTeTy arpoHoMii
KepiBauk — goxTop c.-T. HayK, npodecop [Moaropeunknii 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; in short-styled flowers, stamens are
predominant. A near 1:1 ratio between floral morphs promotes legitimate cross-pollination,
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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 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
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pigmentation of the corolla.

Stages four through eight span 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 30-40 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
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 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 yields is 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.
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THE IMPACT OF MINERAL NUTRITION CONDITIONS ON THE FORMATION OF
BUCKWHEAT GRAIN YIELD

KOBEPHUK Boraan, crynent 14 m-a rpynu ¢axyiabTeTy arpoHOMil
KepiBHuK — Kanauaar c.-r. Hayk, goueHt [loaropeubka 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 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 N30P60K60 as a base fertilizer, while integrating N15 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 N30P30K30 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
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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.

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. VVoskresenskaya 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.

PECULIARITIES OF SOWING PARAMETERS IN MILLET CULTIVATION
TECHNOLOGY

KPYTJIOB AntoH, cTyaeHT 11 M-a rpynu ¢akynbTeTy arpoHOMii
KepiBHUK — 10KTOp C.-T. HayK, npodecop Ioaropeuskuii C. II.

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
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Volga 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.

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
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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.

SPECIFICS OF MILLET YIELD DEVELOPMENT UNDER
VARIOUS SOWING PERIODS

IMOJOI'OB Bikrop, ctynent 11 m-a rpynu ¢akynbTeTy arpoHOMil
KepiBHuK — KaHIuaaT c.-r. Hayk, noueHT [loaropenbka 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

18



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.

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.

CHARACTERISTICS OF MILLET HARVESTING

HOJTOPELBLKHAM Imutpo, cTyaent 11 M-a rpynu $pakyIbTeTy arpoHOMil
KepiBHMK — TOKTOp C.-T. HayK, JoueHT Psa6osoa 5. C.

Harvesting constitutes one of the most critical and technically demanding operations in millet
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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 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
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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.

THE ROLE OF FERTILIZATION IN THE FORMATION
OF COMMON MILLET GRAIN YIELD

IMYCTOBIT Baaaucaas, ctyneHt 14 m-a rpynu $akyabTeTy arpoHOMIl
KepiBHuK — KaHIuaaT c.-r. HayK, poueHT [loaropenbka 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
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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-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.

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
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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

INAMTAH €pren, crynent 11 M-a rpynu dakyibTeTy arpoHoMii
Kepiuuk — goktop c.-T. HayK, npodecop MMoaropenbknii 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.

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 quality can only be
achieved from fields under rigorous cultivation, fertilized adequately, and maintained relatively
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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.

CURRENT UNDERSTANDING OF THE EFFECTS OF SOWING TIME AND METHOD
ON BUCKWHEAT GRAIN YIELDS

IEPBEHKO Pycaan, cryaent 11 m-a rpynu akynbreTy arpoHOMIi
KepiBHuK — kaHIuaaT c.-r. Hayk, noueHT [loaropenbka 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
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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 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 yields 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.

HOXOKEHHS, APEAJI TA IHTPOAYKIUIA JIIOIIUMHY BIJIOT'O

Haranis BOPOITAH — 11mM3-a rpyna, (akyasTeT arpoHOMil
HaykoBuii kepiBHUK — K. C.-T. HayK, AoleHT TperbsikoBa 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 lupine of many -leafed (L. Polyphyllus lindl.) are in
demand, but today the seed fund has not yet been created.
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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. Only two types of lupine -
.+ variable and white - 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 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.
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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 breeding 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.

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.

OCOBJIMBOCTI MMOIMPEHHS TA ®ITOCAHITAPHE 3ACTOCYBAHHS
HIKAHJPH ®I3AJICOIOIIBHOI

Ipuna TOPOBA — 44- a rpyna, ¢akynbTeT arpoHOMii
HayxoBuii kepiBHUK — K. C.-T. HayK, AoueHT TperbsikoBa C. O.

VY cBiTi Oo0TaHikM icHye 0e3iiu LIKaBUX 1
MaJIOBIIOMUX POCIHH, SIKi 3aCJIyrOBYIOTh Ha yBary.
OpHiero 3 Takux € HikaHzapa ¢izamricononiOHa —
' OZIHOpIYHA pPOCIMHA 3 POAMHU MACIbOHOBHUX, SKa
BUPI3HAETHCS HE TUIBKH CBOEIO JEKOPATUBHICTIO, a U
| pAIOM KOPUCHMX BiacTHBOCTeH. HesBaxkarouum Ha Te,
mo ii OaTbkiBmMHOIO € [liBneHHa Amepuka, BOHa
' momupuiacsd MO BCbOMY CBITY, B TOMY 4YMCIi W B
VYkpaiHi.

o Boraniyna xapakrepucruka.
e AR Hikanapa ¢izanicononiona (Nicandra physalodes) —
1€ TpaB’sIHUCTa OJHOPIYHA POCIHMHA, KA y CIPHUATIMBUX yMOBax Moxke gocsratu 1,5 merpa y
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BrucoTy. CTebno mpsMoCTosiue, po3raiyxeHe, 4acto pedpucre. JIMCTKU si1enoi0HI, XBUIISCTI 1O
KpasiX, 13 XapaKTepPHUM PI3KHM 3alaxoM.

KBiTn pociauHM — MOOAMHOKI, BEUKi, OJaKUTHO-(HI0JIETOBI 3 TEMHOIO CEPEANHKOIO, PO3TAIIOBAH] B
na3yxax JUCTKiB. [Ticis HBITIHHS yTBOPIOETHCS UL — KYJISICTa SAT0a, OTOYEHA PO3YTHM 3€JICHUM
YaIIoJIMCTUKOM, MOTIOHUM 10 (i3aliicy, 10 i Jajio Ha3BYy BULY.

[ommpenHs i micus 3pocTaHHA

[Ipuponnoto OaTbKiBIIMHOW HikaHapu € I[lepy.
3roioM pocirHa Momupuiacs y 6aratbox KpaiHax 3
MOMIPHHAM KJIIMAaTOM, JI¢ BOHA YaCTO BHPOIIYETHCS
SK JeKopaTuBHA a00 HaBiTh Jikapchka. B Ykpaini ii
MOXKHA 3yCTpITH B cajax, Oulg mMmapkaHiB, Ha
ropojax.

Buxkopucranns i BJ1aCTHBOCTI.
JlexopaTuBHE 3HAUYCHHS: 3aBJSKH SICKPABUM KBiTaM
1 OpWTiHaJIBPHUM  IUIOJIaM  POCIWHY  YacTo

BHUPOILYIOTh SK MPUKPACY.

ditocaniTapHe 3acTOCyBaHHsI: HIKaHJIpa Ma€ 3JATHICTh BIUISAKYBAaTH KOMaxX-NIKITHHUKIB (MYX,
MIOTIETINITh, KOJIOPAJACHKUX JKYKIB), TOMY ii 1HO/I1 BUCAKYIOTh TIOPYY 3 OBOYEBUMH KYIbTYyPaMH.
Haponna MenmiuHa: y JIedkuxX KpaiHax HacTol 3
TUCTSI a00 KOPEHIB 3aCTOCOBYBAJH K CEYOTIHHUH 1
3acnokinmBuid  3acid.  Ilpore  cmim  Oyrm
00EepeKHUM — POCIIMHA MICTUTh AQJIKAJIOIIH, SKi
MOKYTb OyTH TOKCHYHUMH y BETUKUX KUIBKOCTSX.
Oo6epexHicTh NPU BUPOLYBAHHI

Hikanapa, mompu CBOIO Kpacy, € TIOTEHIIHHO
oTpyitHO10. OCOo0MMBO HEOe3rnmeyHuM € ii HaCiHHS.
BixuBaHHS 4aCTUH POCIMHU B DKy KaTETOPUYHO HE
pekomenayetrbes. [lpu  mornsmi 3a HEWw  Ciin
JOTPUMYBATHUCS 3BUYAMHUX 3aX0MiB OC3MEeKH —
MUTH PYKH MICIsl KOHTAKTy 3 COKOM POCJIHHHU.
Hikanapa ¢izamiconogiOHa — 1ikaBa 1 MajoI0CIIDKEHa POCIIHHA, 10 Ma€ K JECKOPATHBHY, TaK 1
MOTEHILIHHO KOPUCHY (DYHKIIIIO B CaIIBHUIITBI.

Bona Moxe cTaTh NpUpOIHUM 3aXUCTOM JJISl KYJIBTYp, aje BUMarae 00epexHOro CTaBJICHHS uepe3
MOJKJIMBY TOKCHUYHICTb. 3HaHHA NP0 MOAIOHI POCIMHU MOTIUOIIIOE PO3yMIHHS OIOpI3HOMAHITTS Ta
BAYKJIMBICTh 00EPEKHOT0 BUKOPUCTAHHS IPUPOJIHUX PECYPCIB.

ICTOPUYHI ACIIEKTHU MMOIIUPEHHS YAHU MMOCIBHOI

ApocnaB YABAHIOK 21-a rpyma, ¢akyiabTeT arpoHoMii
Poman MA3YP — acniipanT kadenpyu pocIMHHULTBA
HaykoBuii kepiBHUK — K. C.-T. HayK, AoleHT TperbsikoBa C. O.

Yuna mociBHa, abo Lathyrus sativus, wamgexuts 10 poauHud 0000BHX 1 € OJHIED 3
HalJaBHIIIMX KyJbTYp, AKY MOYAIH BUPOIIYBATH IIe B HEOJITi, TOHA] 6 THCAY POKiB ToMmy. Ii
0aThKIBIIMHOIO BBaXaroTh [liBeHHy A3ito Ta CepenzeMHOMOp’si. 3BIITH KyIbTypa HOLIMPHUIACS Ha
bmuspkuit Cxin, y €Bpomny, [Haito ta Adpuky.

Bona Haj3BMuaiiHO BHUTpHUBajJa — MOXE POCTH B JyXe OITHMX IpyHTax 1 3a YMOB
oOMexeHOoro 3B0I0keHHS. Lle poOuTh ii BaXJIMBOIO JUIs PETIOHIB 13 HECTAYEIO BOJIH.
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Hacinns mictuth 10 30% Oinka, TOMy YMHA — XOPOIIMKA POCTMHHUIN OUTKOBUI pecypc. Y KpaiHax,
JIe COsl YM TOPOX MEHIII JOCTYIIHI,ii BUPOIIYIOTh SIK JICIIEBINY allbTepPHATUBY Ui KOpMY Xya00i Ta
HAaBITh JUI XapuyBaHHS.

YuHa, fK i 61JIBH_IICTB 6060an 30aradye IpyHT a30TOM 3aBISKH CI/IM6103y 3 6yJ11360‘-IKOBI/IMI/I
OakTepisiMH — 1l BUKOPUCTOBYIOTH Y CIBO3MIHI SIK CHIEPAT.
Yuna mix yac roJioay

Oco06nmBoi poJii unHa HabyBaia B MEepio I MAaCOBUX TOJIOIIB.
Hanpuknan, B Iunii ta Ediomii BoHa HeomaHOpPa3oBO
pATYBaa XKHUTTS THCSYAM JIFO/ICH i 9ac mocyxX. AHaIOTiyHa
CHTYyalis crocrepirajgach i B YKpaiHi — 30KpeMa, B POKHU
TlNonogomopy 1932-1933 pp., konu i BUKOPUCTOBYBAIU SIK
OCTaHHIH 3aci0 BUYKUBAHHSI.

[IpoTe cmig 3ragatu mpo HeOe3MeKy, sSKy Hece
HaJMIpHE BXHMBaHHA YHHH — TaK 3BaHUU JATHPHU3M,
XBOpoOa, IO ypa)kae HEPBOBY CHCTEMY W NPHU3BOAUTH 0
napaniay KiHmiBok. Came ToMy KyJabTypa  3aBXIu
3ayMiianack  "pe3epBHOIO", TOOTO HE OCHOBHOIO, aje
CTPATETIYHOIO y CKJIa/IH1 YacH.

Yuna B Ykpaini

Ha Teputopii Ykpainu umna mociBHa Gyaa BioMa Ie 3 JaBHHOPYCHKHX 4aciB. Ii BHpOIIyBaju
MepeBakHO B MIBJAEHHUX perioHax —y Cremy Ta Jlicocteny. B
YKpaiHCbKUX arpapHux jAoBigHukax XIX-XX cromite i1
ONHCYIOTh SIK BAXKIMBY KOPMOBY KYJBTYPY [UIS XymoOwu.
Hapoana wMemuumaa mnpunucyBajia id  TEBHI  IIUTIOIII
BJIACTHUBOCTI, OJTHAK HAYKOBO II€ HE OYyJI0 MATBEPKEHO.
Cy4acHicThb i NepCrneKTuBH.

VY Hamr yac iHTepec 70 YMHH MOCIBHOI 3HOBY 3pic. 3BaXKarouu
Ha TI00anbHI KIIMaTUYHI 3MIHHM, BYCHI PO3IVBIIAIOTH 11 K
MEePCNEKTUBHY KYJIbTYPY I PETIOHIB 13 MOCYIIJIUBHM
KJiMatoM. Benmyrbcsi akTUBHI JOCHIDKEHHS 3  METOIO
BHUBEICHHSI HETOKCHYHHMX COPTIB, skl Oyau O mpuUIaTHUMHU
JUIs O€3MEeYHOTO BKUBAHHS JIFOJAMHOIO.

Orxe, uynMHa TMOCIBHAa — IIe¢ KyJabTypa 3 0Oarartoro
icTOpi€ro, sKa HE pa3 pATyBaja JIOJACTBO B KPHUTHYHI
. ‘ MoMeHTH. BogHow9ac, 11e mpuKIiaj Toro, ik arpoHOMIis, ICTOpPist
Ta MEIMLMHA TiCHO IOB’SI3aHi MK cOGOI0 y (opMyBaHHI HAIIOTO CTaBJICHHS 1O MPOIYKTIB
XapuyBaHHS.

OCOBJMBOCTI TEXHOJIOT'Ti BUPOIIIYBAHHS ) KUTHSKA
I'PEBIHYACTOI'O

Anpapiii KPABELD — 42- a rpyna, ¢pakyabTeT arpoHOMii
€sren BITAHOB — acnipanT kadeapu pocIMHHHUIITBA
HaykoBuii kepiBHUK — K. C.-T. HayK, AoleHT TperbsikoBa C. O.

Kutnsk rpedinvactuii (Agropyron cristatum) — OararopiuHa KOpMOBa 3J1aKOBa KyJIbTypa,
sKa B1I3HAYA€THCSI BUCOKOIO MOCYXOCTIMKICTIO, HEBUOATIMBICTIO 70 I'PYHTOBO-KIIMAaTHUYHUX YMOB
Ta 700po0 KOPMOBOIO MLiHHICTIO. L[ pocianHa Bifgirpae BaxJuBY posib Yy (GOopMyBaHHI CTaOUIbHOT
KOPMOBOi 0a3u Jjsi TBApUHHHUIITBA, OCOOJIMBO B CTEMOBUX 1 MOCYIIIUBUX perioHax YkpaiHu, ne
HII KyJIBTYPH 4acTO HE 3a0€3MeUyI0Th CTa0UIbHOTO BPOXKAIO.
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Oco0OUBICTIO JKUTHSIKA TPEOIHYACTOTO € HOTro MOTY)KHA KOpEHEBa CHCTEMa, SIKa J03BOJISIE
e(eKTUBHO BUKOPUCTOBYBATH 3aracd BOJIOTH 3 TIMOOKUX HIapiB IPYHTY Ta 3a0e3Mmedye CTIHKICTh
710 IOCYXH ¥ BUMep3aHHA. KpiM Toro, *KUTHSK IrpediHYacTHil XapaKTepU3yeThesl J0OPOIO 3AaTHICTIO
710 BiPOCTaHHS Micisl BUNacaHHs ab0 yKOCY, IIO Ja€ 3MOTY BUKOPHCTOBYBATH MOTO Ha CiHO, BUIIAC
abo 3eneHmit KOHBEED.

TexHoyioTisT BHPOIIYBaHHS JKUTHSAKA TpeOIHYACTOTO Ma€ CBOI OCOONHMBOCTI, SIKi
3a0e3MeYyr0Th BUCOKY MPOAYKTUBHICTH 1 JOBTOBIYHICTH TpaBocTOIO. [lepmn 3a Bce, BaXKIMBUM €
BUOIp IiNsSHKY i TociBy. ONTHMAaIbHUMHE € POI0Ui, J00pe aepoBaHi IPYHTH 3 HEHTpaIbHOIO ab0
CIIaOKOJY)KHOIO peakifiero. Ha BaXKWX, KUCITUX 4M 3a00JOYCHHX IPYHTaX KXUTHIK POCTe Ciabo i
[IBUJIKO BTPAva€e MPOTyKTUBHICTD.

HactymHuM BaXJMBHM €TanmoM € MiATOTOBKAa TIpyHTY. Ilim JKUTHIK TpediHvacTHii
peKoMeHIoBaHa 3s107eBa opaHka Ha TimOuHy 20-22 cM, IO J03BOJISIE HAKOIMYUTH BOJIOTY Ta
SHHILHTH Oararopiuni Oyp’stau. Ilicist opaHkyM HEOOXiTHO MPOBECTH TEPENNOCIBHY KYJIbTHBAIIIIO

‘ ‘ JUIs  BUPIBHIOBaHHS TOBEPXHI TOJS Ta MiATOTOBKH
Npi0HO3EPHUCTOT CTPYKTYPH IPYHTY.

CiBba »XMTHsSKa TrpebIHYacTOro 3IIMCHIOETHCS B
Jpyrii TOJIOBMHI ceprHs abo Ha NoyaTKy BepecHs. B
OCIHHI TMepioJy PpPOCIMHU BCTUTAIOTh YKOPEHHUTUCS Ta
chopmyBaTH CTIMKY O 3UMH PO3ETKY JIUCTKIB. 3a paHHIX
BECHAHUX CTPOKIB CIBOM MOXIJIMBE TaK0X OTpPUMaHHS
TapHUX pe3ylbTaTiB, MPOTE OCIHHIM ToCIB 3abe3neuye
Kpaluii po3BUTOK KOPEHEBOI CHCTEMHU.

Hopma BuCIBY HaciHHS KHUTHSKa TpebOIHYACTOro
3QJICKUTh Bl IUILOBOTO BHKOPHUCTaHHS yrimb. [Jlms
KOPMOBHUX IIJICH ONMTUMAaJIbHO BHCiBaTH 12—16 Kr Ha TeKTap,

W S8 Tomi sk U HacIHHMIBKHX ToCiBiB — 8—10 kr/ra. Hacinus
BHCIBalOTh Ha riuOWHY 2-—4 cM. [licas mociBy peKOMEHAYEThCS TPOBECTH KOTKYBAaHHS IS
MOJIMIIICHHS] KOHTAKTY HACIHHS 3 TPYHTOM 1 3ao0iranHs MepecuXaHHio MOCIBHOTO IIapy.

Jornmsan 3a mociBaMH KUTHSIKA TpebIHYacTOTO
nepenbayae GopoHyBaHHS y (a3i CXOIIB sl 3HUIIECHHS
IPYHTOBOi  KIPKH Ta Oyp sHIB, Mi/DKUBIICHHS
MIHEpaJIbHUMH JOOpHUBAMH, MOHITOPHHT (PITOCAHITAPHOTO
CTaHy MOCIBiB. 3aBIsAKH CBOIM BUTPUBAJIOCTI KyJbTypa HE
noTpedye 3HAYHMUX 3aTpaT Ha 3axHCT, OJHAK MpHU
BHUSBJICHHI IIKITHUKIB YW XBOPOO CIIiJi BYACHO BXKHUTHU
3aXOJIB.

[Ticnst ykocy abo BUIIaCaHHSI KUTHSK IpeOiHYACTH I
no0Ope BiApOCTae, YTBOPIOIOYM UIUIBHUNA  JIEPHOBHIA

. e \ " " y X LA
MOKPUB, IO 3aXHIIA€ TPYHT Bil epo3ii i BUCHaKeHHs. Lle A . : L e o
poOUTH HOTO OJIHIEIO 3 KIIIOUOBUX KYJIBTYP JAJISl CIBO3MIH, CPSIMOBAHUX HA BITHOBJICHHS POJIOYOCTI
IPYHTIB.

30MpaHHs KUTHSAKA JUI HACIHHS MPOBOJAATH Y (a3i MOBHOT CTUIIIOCTI KOJIOCCS, MEPEBAXKHO
KoMOaliHaMH, 3 OJAJIBIINM JOCYIIYBaHHSAM 10 6a30B0i BosIorocti. s KOpMOBOTO BUKOPHCTAHHS
3eneHa Maca 30upaeThes y ¢a3i KOJOCIHHSA — caMe TOAl B Hiil MICTHUTHCS MaKCHMajibHa KUTbKICTh
MOKUBHUX PEYOBHUH.

VY miICyMKy JKUTHSK TpeOiHYacTHi € He JMIIe I[IHHOI KOPMOBOIO KYJIbTypolo, a M
BAXKITMBHM €I€MEHTOM arpoeKOCHCTeM. MOro TEeXHOJIOTis BHPOIIYBAaHHS IIPOCTA, OJHAK BHMATAE
JOTPUMaHHS ONTUMAJbHUX TEPMIHIB CIBOM, MpPaBUIBHOTO MiAOOpY AUISHKM Ta 3a0e3MeueHHs
0a30BOro JOTISAY 3a TMOCIBaMU. 3aBASKH CTIMKOCTI 10 KJIIMAaTHYHUX KOJIUBaHb >KUTHSK
rpebiHYacTUil Mae BeNUKE 3HAYeHHs /s CTaOLIBHOTO KOpPMO3a0e3NeueHHs HaBiTh y CKIAIHHUX
MOTOJTHUX YMOBaXx.
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ICTOPIA NIOUPEHHSA COYEBUIII

Mapis IIMTEJIb — 24 — a rpyna, pakynbTeT arpoHOMil
Liiona IBACIOK - 11-ma rpyna, GpakynbTeT arpoHOMil
HaykoBuii kKepiBHUK — K. C.-T. HayK, AoeHT TperbsikoBa C. O.

CoueBulls — 01Ha 3 HalAABHIMINX KYJIBTYPHUX POCIUH Ha 3emili, ii icTopis Halidye rmoHasn
10 000 pokiB. Bona Oyma BaXJIMBOIO YacTHHOIO XapuyyBaHHS B CTapOAaBHIX HUBLI3AMIAX 1
3aJIUIIAETHCS TIOMYJSPHOIO U CHOTOJIHI 3aBISKH CBOIM ITOXHBHHM BIACTHBOCTSAM. Ckam’siHUTI
PENITKH COYEBHIN OyJIO BUSBICHO IIiJI Yac PO3KOIOK TOCEICHD YaciB HeolliTy. 3a 4aciB KuiBchkoi
Pyci coueBunst 3ragyetbcs B JiTomucax, Sk “‘couenima’. B VYkpaiHi HapoJH1 Ha3BU COYEBHUIl —
JISITIa, BUYKA, )KYPABIUHUH TOPOX.

BBaxaetncs, mo coueBuns nmoxoauth 3 bmmsbkoro Cxomy abo CepemzeMHOMOD's, BOHA
Oyna JpKepesioM XapuyBaHHs /ISl HAIIUX MPEKIB IMI€ 3 TOICTOPUYHUX YaciB. BoHM € HaliaBHIIIOO
06000B0OI0 KYJIbTYPOIO, BIJOMOIO JIFOJIMH], 1 OJIHIEI0 3 HAWOUTBII paHHIX 0JIOMAIIHEHUX KYJIbTYD.

AptedaxTu 3 coueBulll Oyau 3HANAEHI M1 Yac apXeoJIOTIUHUX PO3KOMOK Ha Oeperax piaku
€Bdpat, nounnaroun 3 8000 poxy 10 HaIIOI €pH, 1 € JOKA3U TOTO, IO ETHITIHU, PUMIISIHA Ta €BPEi
imn 1o 6000BY KynbTypy. Ilepmii 3ragku mpo BUPOLIYBaHHS COYEBMIN 3'IBUJIMCS 1€ B J00Y
Heomity (6mm3pko 8000 p. 10 H.€.). ApXE0JIOTH 3HaXO0IATh 1l HACIHHS B CTAPOJABHIX IMOCEIEHHAX Ha
teputopii cyyacHoi Typeuunnu, Cupii, I'pemii ta Ipaky. Binomo, mo codeBuis Oyna BakJIMBOIO
CKJIaJI0BOIO XapuyBaHHs HapoiB binspkoro Cxoay Ta CepenzeMHOMOD's.

CoueBuilr0o BUPOIIYIOTh 3 JaBHIX-AaBeH. HaiimaBHimm 3ragku Mpo HEI BUSBJICHI Ha
bmm3pkomy Cxomi. A oT B €rUNTi Mpo COYEBUIN0, HA TYMKY BUCHUX, NI3HAIHUCS TprOIu3HO B 2 400
poiti 1o Hamoi epu. CoueBulls 3raayerbesi Takok B bioimii. B Hilt po3noBimaerbes sik IcaB, cuH
Icaaka 1 PeBeku, 3a MUCKYy IOIIKM 3 YEPBOHOI COYEBHMIIl MPOJIAB CBOE MPaBO HA MEPBOPOJCTBO.
Harxaenni mum 6161iiiHUM cro’keToM (ppaHITy3bKi KyXapi, HaBiTh, CTBOPHIHM OJIOZ0 3 COUYEBHIIL 32
Ha3BOIO “roka [caBa”.

OKynbTYypUJIN COYEBHITIO TyXKE€ JaBHO, IIIE 3a Mepioa HeodiTy. Bepciit mosBu 11i€i pocauHu
Oararo, B OJIHI} 3 HUX PO3MOBIIAETHCSA, IO CIIOYATKY BOHA pociia B ['imanasx. B iHIIii ixerbes, mo
Ha cxoni Immii 1 banrmagem. VY IIBeimapii 3HAWIIIN TOCeNeHHs, A¢ 30eperymcs ClIiau
BUKOPHUCTAHHS coyeBulll B KyniHapii. Ha mormmi Pamzeca III € 300pakeHHs mekaps 3 JBOMa
KOIIIMKaMH, TTOBHUMHU COYEBHUIICt0. Y €rumnTi J0au Kiaau xiib i3 3epeH B I'POOHUIl, TOMY IO
BIpHJIM, 1110 TIOMEPJIUI MPOKIe NUISIX 10 HAapcTBa MEPTBUX 3a JIOMOMOTOIO IIi€l 1K1, TAaKOX KAl B
rpoOHUIll GapaoHiB K «DKY IJIs MOTOMOIYHOTO CBITY». . ¥ CTrapomaBHbOMY PuMi roau BBaXKasu,
0 MU MOCTIHHOMY BJKMBaHHI COYEBHUIII MOKHA 3HAWUTH PIBHOBAry 1 TEpPIIiHHS.

Hacenenns [aBuwoi ['peuii, €runty i BaBunony coueBuito ayxe 1inyBaau. Bona Oyna
XJ1i00M 1 M'sicoM Ji1st O1THUX, a TaKO BUKOPHUCTOBYBAJacs B HAPOJHIN MEAMIIMHI AJS JTIKyBaHHS
pi3Hux Heayr. I'peupkuii mikap ['immokpar pekoMmeHyBaB ii JUis JIIKYBaHHS XBOPOO ILIyHKa, a
PUMIISIHM BUKOPHCTOBYBaNU Yy BilicbkoBux maiikax. Ha Pyci 3 XIV cronmitrs coueBuus Oyna
TOJIOBHUM IPOAYKTOM pAIiOHY: 3 Hel rOTYBalM IOIIKY, 3amiKaliy X110, Bapuiu Kaury. IcHye HaBiTh
MPHUCIIB'A, sIKA CBITYUTH MPO LIHHOCTI COYEeBUIN A Hapoay: «CoueBHUIld Ha CTOMI, a 3A0POB'A B
ciM'D».

CoueBuIlsS TOCUTH 3a KOPOTKHI 4yac craja BioMoro Ha BcboMy CepeazeMHOMOp'i, MOTIM B
€Bpomi, 1 Bxke g0 XII cTomiTTs moTpammia B Hallli PEriOHH, aje MiJ HA3BOK «COUYEBHUIISD». Ii
HaJIeKHUM YMHOM OLIHWIM MOHaxu KueBo-Ileuepchkoi naBpu, a mi3HilIe 1 B IHIIMX MOHACTHUPSX,
Jile BOHA BHUKOPHCTOBYBallacsi B AKOCTI MicHOT Dki M0 XX cromiTTs. YeHIll BBakaiu, IO 3epHa
JI0NIOMAararoTh MIATPUMYBATH TUIO B TOHYCI 1 pPO3BUBATHCA JYyXOBHO. 3aBASKH I BJIACTHUBOCTI
COUEBHIIIO B aHIMHCHKIM MOBI Ha3Banmu «lentil», mo B mepekiani o3Hadae mocT. CIOBO COYEBUIISA
MOXOJIUTH Bil TATMHCHKOTO lens, Mae GpopMmy MOJBIHHOI OMyKIOT ONTUYHOI JIIH3H, sIKa OTpUMaja
CBOIO Ha3By Bia coueBuii. Y CepeaHboBiu4i BOHa Oyi1a BaXJIMBOI YacCTHHOIO MOCTOBOTO
XapuyBaHHS, OCKUIBKM 3aMiHsIa M’sco. Y KpaiHaX, [ Bipa MEPEeBaKHO KATOJMIIbKA, COYCBUIISL
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Oyna 000B'sI3KOBOIO TKeEro MpH MOCTi. Xouya B HiMeyunHi CTpaBu 3 COYEBHIII B OCHOBHOMY T'OTYBaJIH
B CpaTBeduip, JIOAW BIpWIH, IO COYEBHUIL MPUHECE OJIAromoay4yds B HACTYITHOMY PpOIIL.
He3Baxxaroun Ha I[IHHICTB 3€peH sl YEHIIB, OJaropo/IHi MaHW COYEBHUIIO HE OI[IHWIM 1 BBAXKAJH ii
3aHAJTO MPOCTOO DKEIO.

CoueBunis B Ykpaini. Ha Ttepuropii YKpaiHW COUYEBHIIO MOYald BUPOIIYBATH IIE B
JTaBHBOPYCHKI Yacw. BoHa Oyma TOMyJISIpHOIO cepeia CelisiH, OCOONMMBO B MEPIOAW HEBPOXKAIO,
OCKLUIBKH MOTJIa POCTH HaBITh y OiTHUX I'PYHTaX. YKpaiHChKi FOCIIOAMHI TOTYBaJIH 3 Hel Kalli, CylH
Ta IOIIKH.

Y XX CTONITTI COYEBHI MOCTYNOBO BTpAaTWIA TMOMYJISAPHICTH, MOCTYNHBIINCH MICHEM
KapTorun Ta iHmuM 06000BUM KynbTypam. [IpoTe 3apa3, 3 orismy Ha il KOpPUCHI BIACTHBOCTI Ta
MOBEPHEHHS IHTEpECy /0 3J0pOBOTO Xap4dyBaHHS, COYEBHUII 3HOBY HaOHMpae MOIYJSPHOCTI B
VYkpaini.

CyuacHe BukopucTaHHs. CbhOTOJIHI COYEBHII0 BUPOIIYIOTH y 0araThboX KpaiHax CBITY —
ninepamu € Kanana, Innis ta Typeuunna. [i BUKOPHUCTOBYIOTh y HalliOHATLHUX CTPaBax Pi3HUX
HapoJiB: IHAIMCHKUX Janax, (ppaHIly3bKuX cymnax, apadChbKUX pary Ta yKpaiHChbKHMX Kallax.

g xynpTypa LIHYETbCS 32 BUCOKY IOXHUBHICTb, a/DK€ MICTUTh OaraTo Oulka, 3aiiza Ta
KIIITKOBUHHU, TOMY OCOOJIMBO MOIYJIIpHA Cepe/l BEreTapiaHiliB.

TakuMm YMHOM, COYEBWIIS MPOWIIIA JOBMMW NUIAX BiM DKI CTApOJaBHIX MMBUTIZAIN 0
Cy4acCHHMX KyXOHb CBITY, 30€piraloui CBOIO 3HAUUMICTh y pallioH1 JII0/ICTBA.

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

Telnik 1., Chokal N., Babiy K. — Students
Scientific adviser: Associate Professor Vyshnevskaya L.V.

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 -
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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.

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 + Neg7P102Kss. 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.

BITHOBJIEHHSA TPUPOAHUX EKOCUCTEM
KOBMJIA JIECCIHT A (Stipa lessingiana)

Bosogumup IHEBYYK — 42- a rpyna, ¢akyibTeT arpoHOMii
Makcum JIOI'BIHEHKO, Pycaan BOHJAAPEHKO -11-ma, gakynbreT arpoHOMii
HaykoBwuii kepiBHUK — K. C.-T. HayK, fAoneHT TperbsikoBa C. O.

Kosuua Jleccinra (Stipa lessingiana) — e 6araropiuna 3;1akoBa pOC/IMHA, KA HAJICKUTH JI0
pony koBwia. BoHa € THUIIOBUM NPEICTAaBHUKOM CTEMOBOI (UIOPH M YacTO 3yCTpidaeThcsl B
MIPUPOJHUX CTemnax, ocobnuBo B Ykpaini, Kazaxcrani. Lls pocnuna 3anecena 10 UepBoHOT KHUTH
Ykpainu, Tomy 1ii BHUpOIIYBaHHS TOB’S3aHE 3
OXOpPOHOIO  Ta  BIIHOBIEHHSM  MPUPOJHHUX
€KOCHUCTEM.

Tpas'saucra pociauna 25-70 cM 3aBBHUIIIKH.
| VYTBOpIOE niinbHi  gaepauHud. Crebiia  YMCIeHHI,
| TOJI, MXBY JIUCTKIB JIOBIII 32 MDKBY3Js. JIuCTKM
| mietTuHONOI0H]1, 3ropHyTi, Aiamerpom 0,3-0,6 MM,
(8l 30BHI MIOPCTKI BiJ LIETMHHUCTHX BOJIOCKIB abo
@ ropOukiB. CyuBirtss — By3bKa, CTHCHYTa,
{ HemitbHa BonoTh 6-20 cM 3aBnOBKKH. Koockosi
JAycku JoBracto 3aroctpeHi. Octiok 13-26 cm
3aBIOBXKHM, 7O  JPYroro  KOJiHa  TOJHH,
IVIaJICHbKUN, BUIE — MIPYaCTHi 3 BOJIOCKAMHU JI0
3 MM 3aBIOBXKM. HmwkHS KBITKOBa  JIycKa
I'YCTOOITYIIIEHA, 3 BIHIIEM BOJOCKIB i/l OCTIOKOM.
Bun nommpenuii y crenosiit 30H1 €Bpasii — Big TpaHCHIBBAaHCHKOTO IJIATO HA 3aXOi J10
Aunrato, Tap6aratato 1 Tssub-11lanto Ha cxoxi. Ha miBani apean oxomatoe Many Asito, miBHIY Ipany
Ta ripcbki paitonn Cepennboi Azii. B Ykpaini HaiiOUIbIIa NUIBHICT MOMYJISINA CIOCTEPIraeThes y
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https://uk.wikipedia.org/wiki/%D0%9F%D1%96%D1%85%D0%B2%D0%B0_(%D0%B1%D0%BE%D1%82%D0%B0%D0%BD%D1%96%D0%BA%D0%B0)
https://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%B6%D0%B2%D1%83%D0%B7%D0%BB%D1%8F
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

CTEMOBUX 30HAaX, BKioyaroun ['ipcekuit Kpum, B MeHIii KinbkocTi KoBuiia JleccuHra 3pocTtae Ha
MIB/HI JTICOCTETOBOT 30HHU.

ITocyxocriiika 1 JayXke CBITJIOIIOOHA POCIMHA, MOMIPHO CTiliKa J0 MOimaHHA XyH000Io.
Bimmae mepeBary rpyHTaM 3 JOCTaTHIM BMICTOM KaJibI[if0. THIOBI MICISl 3pOCTaHHS KOBHIIU
Jleccunra — 1e CXWMJIM PIYKOBHX JIOJIMH, OallOK, y30€pexkiKsl JHMMaHIB, BiJICTOHEHHS KaM'SHUCTHX
nopm VY MuHYyJIOMY L€l BUJ BU3HA4aB (Di3i0HOMIYHICTH JaHAmadTiB CHpaB)KHlX Ta MIBICHHUX
CTEIIB Ha 3BHYAMHMX 1 MIBICHHMX YOpPHO3EMaX, a TAKOXX Ha KAIITAaHOBHUX 1 MaJOIMOTYKHUX
KaM'STHUCTUX TpyHTaX. Ha miBaeHHi Mexi apealy MOKe TPAIUIITHCS HaBITh y HAMIBIYCTENSX, B
ropax mnigiiiMaerscs 10 Bucotu 3000 M Ha piBHEM MODSL.

Po3MHOXYeTbCS TIepeBaXHO HAciHHSIM. L[BiTIHHA BinOyBaeThCsi y KBITHI — YepBHI.
[T1og0HOCHTH Yy TpaBHI — JTUTIHI.

Sk omuH 3 HAWMOIIMPEHINIUX 3J1aKiB € IEHO30()OPMYIOYOI POCIMHOK Yy THUITYaKOBO-
KOBHWJIOBUX (CIIpaBKHIX) 1 HOJMHOBO-TUIMYAKOBHUX (MiBAEHHUX) cTemax. Kpim Toro, il miuibHI
JIEPHUHU CKPIILIIOIOTh IPYHT, OT)KE€ KOBWIY JleccuHra Mo’kHa po3IUISLIaTH 1 SIK MPOTHEPO3IHHY
KynbTypy. [lo’kMBHA 1IHHICTh HAJA3€MHHUX YAaCTHH HEBUCOKA, BTIM 3a IMOMIPHOTO BHMAcy IeH BUJT
MOXK€ CIIyTyBaTH JOJIaTKOBUM JUKepelaoM Kopmy ans xynoou. Ilpm excmiyaranii macoBwil,
opociux KoBujow JleccuHra, moTpiOHO BPaxOBYBATH, 1[0 BOHA MOTAHO BIAHOBIIOETHCS MICIIS
CIHOKOCY Ta MOi/laHHs TBApUHAMH.

B Vkpaini usg pociuHa 0XOpPOHSETHCS Y HACTYIMHUX 3aMOBIIHMKAX 1 HallIOHAIBHUX MapKax:
Jlyrancekomy, YkpaiHcbkomy crtenoBomy, Omynekomy, Kasantuncekomy, A30B0-CHBacbKOMY,
JuinpoBcbko-OpinbebkomMy, «Ackanigs-HoBa», «E€nanenpkuit crem», «Csari [opuw», HIII
"Bemukuit  JIyr", a Takox y 3aKa3HUKax 3arajbHOJEpXKaBHOTO 3HavyeHHsS KowmapiBiinHa,
bannapcekomy, I'peHiBChbKOMY, Ha TepeHax MaM'siTOK MPHUPOAU 3aralbHOAEPKABHOTO 3HAUYEHHS
«Ypounme [Ipuctinny, «Ak-Kas» ta «Kapartay». Bupomtyersest y Jlorenpkomy i KpuBopizekomy
OOTaHIYHUX Cajax.

Jlnst 30UTBIIEHHST TOMYJISAIIA HEOOXiIHO KOHTPOJIIOBATH 1X CTaH, 3amoOiraTH OpaHIll 3EeMellb,
BECHSIHUM IajlaM 1 HaJAMIPHOMY BHUIIACaHHIO
Xys100m.

TexHoJiorist BHUPOILYBAaHHS KOBHWJIN
JlecciHnra

OCKUTbKM  KOBWJIAa €  JIUKOPOCIIOK 1
3HUKAIYOK POCIHWHOI, 11 KyJbTHBYBaHHS
3a3BHYail MIPOBOIUTHCS 3 METOIO
pPeKyJbTHBALII  CTeNOBUX  TEPHUTOPIii,
O3eJIeHeHHsI, a TaKOX i1 HAYKOBUX Ta
JeKOPATHUBHUX HiJIei. Texuooris
BUPOIIYBAHHS Ma€ CBOI 0COOIMBOCTI:

1. Bubip micus

Binkpura, 100pe oCBiTIICHA TEPUTOPIsL.

binui, no6pe ApeHOBaHi IPYHTH — TUIIOBI AJISl CTETIOBHUX PETIOHIB.

He Tepnuts 3acToro Boau.
2. Po3MHOKeHHSs

Hacinnsim - ocHOBHMIA cnoci0.

CiBOy kpalle MpoOBOJUTH BOCEHHU (ITiJl 3MMY), IMITYIOUM IPUPOIHI YMOBH.

Mo>kHa cifATH ¥ HaBecHi, ane OakaHO MpoiTH cTpaTU(dikalito (OXOJOHKEHHS HACIHHS JUIS
MIPOPOCTAHHS).
3. CiBba

I'mubuna: 1-1,5 cm.

Hopma BuciBy: 3a1€HO BiJl METH — JUISL AEKOPATUBHUX IIUJIeH JOCUTH PIKOT MOCAIKH, IS
BIJTHOBJICHHS CTEITy — I'yCTiIlIe.

He notpebye no6puB — agantoBaHa 10 O1JHUX IPYHTIB.
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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%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%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

4. lorasia
MiHiMaTbHHA.
[TonuB — nuuie B mepio1 MpOPOCTaHHS (SKIIO AyXkKe CYX0).
[Ipononka — Ha paHHIX eTanax Jyig 3armo0iranHs 3ariylHIeHHIo Oyp SHaMH.
Hanpsimku Bukopuctanus kopuJu Jleccinra
1. Exosioriuna pecraBpauist
BingHOBIEHHS CTENOBUX EKOCUCTEM.
PexynpTHBaIis 3eMenb miciis NOpynieHHs (HanpHUKIaz, Kap'epu, OyIiBHUITBA).
2. lekopaTHBHe 03eJIeHeHHS
BukopucToByeThes B TaHAMAPTHOMY TU3aiiHI K JIEKOPAaTUBHA 3JIaKOBA TPaBa.
I"apHO BUTIs/Ma€ B cajax MpUpOAHOTO cTHIMO (natural gardens).
3. HaykoBi aocJtizkeHHs
BuxopuctoByeTbcst 00TaHIYHUMU cajlaMu, IHCTUTYTaMHU JUTsl 30epeXeHHs TeHO(POHY.
4. Epo3siecriiike 03e1eHeHHA
3aBAsKU TIMOOKINA KOPEHEBIM cucTeM1 yTPUMYE IPYHT, BAKOPUCTOBYETHCS Ha CXUJIaX.

CORN HYBRID PRODUCTIVITY OF CROSS 221M DEPENDING
FROM MINERAL NUTRITION AND SOWING DENSITY IN
RIGHT BANK FOREST STEPPE

Andriyash D. O, student of 12 m-a group
Scientific adviser., Associate Professor Rogalsky S.V.

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 N120P90.
Factor in (plant standing density):
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1. 60 thousand. pc. / ha. 2. 70 thousand pieces. / ha. 3. 80 thousand pieces. / ha. Repetition of the
experiment three times, acreage area - 60 m2, accounting - 50 m2, 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 9.4-13.7%.

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 N120r90 and the density of
planting of 80 thousand/ha, which exceeded 47.3 thousand m2/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
m2/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 N120r90 and the density of standing 80
thousand/ha, and which was respectively 2253.1 thousand m2 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%.

References
1. Zinchenko O.1. Plant.
2. Fundamentals of scientific research in agronomy. Textbook / V.O. Yeshchenko, P.G. Kopitko,
V.P. Opryshko, PV Kostogriz; Ed. V.O. Yeshchenko. - K.: Action. - 2005 - 288 p.
3. Handbook of Maize: It Biology / J.L. Bennetzen and S.c. HAKE (EDS.). -Doi: Springer Science
+ Business Media, LLC 2009-R. 145-344
4. Shevchenko MS Optimization of agrotechnological and economic aspects of the use of different
soil tillage systems when growing corn on grain in the steppe / MS. Shevchenko, V.S. Rybka, OM
Shevchenko, NO Lyashenko, VI Prikhodko // Bulletin of the Institute of Grain Economy. 2011 - Ne
40. - P. 3-10.

FORMATION OF VARIETAL PRODUCTIVITY OF WINTER WHEAT DEPENDING ON
THE PREDECESSOR AND VARIETY IN THE RIGHT BANK FOREST STEPPE

Butenko S.V., student of 12 m-a group
Scientific Associate Professor Rogalsky S.V.

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 harvest. In recent years,
Ukraine has entered the dozens of major manufacturers and has become one of the world's leading
wheat exporters.

36



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/m2, provided the clover of the meadow double -sided - 402 pcs/m2. 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 cm2. 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.

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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3. Ulich LI The yield of new winter wheat varieties (Triticum aestivum L.) depending on the
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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

Kishik V., student of 12 m-a group
Scientific adviser, Associate Professor Rogalsky S.V.

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 m2, accounting - 33.6 m2.

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].

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].
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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

Osipov A. Yu., Student 11 m-with group
Scientific adviser, Associate Professor Rogalsky S.V.

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 fertilizers; 2. NeoPso; 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 N120P120 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 Ni20P120. Maximum average daily
growth was characterized by corn plants of sugar per nutrition background Ni20P120, 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

39



standing plants reduced the area of the assimilation apparatus. Mineral fertilizers have a positive
effect on this indicator. The 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 commodity cobs per 100 plants of crop - 119.83 pieces, etc.

The highest crop yield was obtained by the N120P120 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 Ni20P120 nutrition
background and the thickening of plants is 65 thousand/ha: the level of profitability is 244,02% [5].

References
1. Zinchenko O. I. Plant.
2. Fundamentals of scientific research in agronomy. Textbook / V.O. Yeshchenko, P.G. Kopitko,
V.P. Opryshko, PV Kostogriz; Ed. V.O. Yeshchenko. - K.: Action. - 2005 - 288 p.
3. Likhvid PVIndux of leaf surface of corn of sugar. Achievements and conceptual directions of
development of agricultural science in the modern world: Mater. All-Ukrainian scientific-practical.
conf. to the 80th anniversary of the foundation of DDS 10B NAAS, November 21. 2016, p.
Oleksandrivka, Dnipropetrovsk region. Vinnitsa: Nilan-Ltd LLC, 2016. P. 94-95.
4. Gamal R. Atmosphere Modification to Control Quality Deterioration Durying Storage of Fresh
Sweetcorn Cobs and Fresh-Cut Kernels: Ph. D. Thesis. Florida, 2004. 178 p.
5. Mohammad A., Abdul R., Rehmat U., Muhammad R. Effect of Planting Methods, Seed Density
and Nitrogen Phosphorus (NP) Fertilizer Levels on Sweet. Journal of Research (Science). 2006.
Vol. 17, no. 2. P. 83-89.

BIOJIOT TYHUI 3AXHACT POCJIMH: MEPCOEKTUBU TA BUKJINKHA

CanoBa Anacracia 3P2201, ¢hakynbTeT arpoTEeXHOJIOTIH Ta TPUPOJOKOPUCTYBAHHS
Cymcbkoro HAY
HaykoBwuii kepiBHUK — cT. BUKiaaad, [liBTopaiiko Bikrop Bonoaumuposudy,
Cymcbkuit HAY

CyyacHe CUIbCbKE TOCIOJAPCTBO CTHKA€ThCS 3 HHM3KOI BUKIMKIB, IOB’A3aHUX 13
HEOOXIHICTIO 30UIbIIEHHS BPOXAHHOCTI Ta 3MEHIICHHS HEraTWBHOTO BIUIMBY Ha JIOBKULIS.
Tpamuiiitai metoau OG0poThOM 3 IIKIIHMKAMHM Ta XBOpPOOaMH pOCIHMH, L0 0a3yloThCsi Ha
BUKOPUCTAHHI XIMIYHHMX 3aC00IB 3aXMCTy, YaCTO CIPUUYHMHSIIOTh HETaTHBHI €KOJIOTTYHI HACIHIJTKU:
3a0py/HEHHs TPYHTIB 1 BOJHHUX PECypCiB, PO3BUTOK PE3UCTEHTHOCTI y LIKIJHHMKIB Ta 3HMXKEHHS
010pI3HOMAHITTSA. Y 3B’S3Ky 3 IL[MM Bce OUIbIIE yBaru NPHUIUIAETbCS aJbTEPHATUBHUM METOIaM
3aXMCTy POCIIHH, cepel IKUX 010J10T1YH1 3ac00M BIJIrpatoTh KIHOUOBY POJIb.

bionoriyHuii 3axMCT POCIMH BKJIIOYAE BUKOPHCTAHHS NPUPOJHUX BOPOTIB IIKiIHUKIB,
MIKpOOpraniamiB, OiompernapariB Ta IHIIUX €KOJOTYHO Oe3neuyHux meroxiB. Lled miaxin cmpusie
30epeKEeHHI0 MPUPOJHOT PIBHOBAru B €KOCHCTEMAX, IMiJIBUIIEHHIO SIKOCTI CLIbCBKOTOCIOIApCHKOT
MPOIYKI[il Ta 3MEHIICHHIO 3aJIKHOCTI BiJ XiMiuHUX 3ac00iB. OnHaK e(peKTUBHE BIPOBAIKEHHS
010JIOTTYHUX METOJIB MOTpeOye AETalbHOTO aHAI3y IXHIX MEPCHEKTHB Ta BUKIMKIB, 3 SIKUMH
CTHKA€THCS CydacHE CUIbChKE TOCHOapCTBO.

OcHogHi memoou 0i0102IYHO20 3aXUCTY
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e Buxopucranus eHToModariB Ta XM>KakiB — BBEJICHHS B arpOIIEHO3M KOPHUCHUX KOMaX, TAKHX

SK TPUXOTPaMa, COHEUKa, 10 3HUIIYIOTh IIKiJHUKIB.

e 3acrocyBaHHs OIlONECTUIIUAIB — BHUKOPUCTAHHS MiKpoopraniamiB (Oaktepiii, Tpuois,

BIpYCiB), III0 MarOTh 3ryOHMIA BIJIMB Ha IIKIIHUKIB, Harpukiaaia, Bacillus thuringiensis.

e Asenomartisi Ta 010JIOTIYHI IpenapaTH — BBEACHHS POCIMHHUX EKCTPAKTIB Ta OPraHiYHHX

CTIOJIYK, 11O MPUTHIYYIOTh PO3BUTOK NATOTEHIB Ta Oyp'sHIB.

e ['eHernyHa CTIHKICTh — BUBEJICHHS Ta BIPOBAHKCHHS COPTIB POCIIHH, CTIHKUX /IO NIKITHUKIB

1 XBOpOO.

Bionoriuauii 3aXMCT POCIUH Ma€ BEIMYE3HUW IMOTEHINAN IS PO3BHTKY Yy MalHOYTHbOMY
3aBJISIKM IHHOBAIIWHUM HAYKOBUM JOCIIDKEHHSIM 1 TEXHOJIOTIYHOMY MPOTrpecy. 30KpemMa, pO3BUTOK
TeHHOI 1HXKeHepil BIAKPUBAE MOXJIMBOCTI CTBOPEHHS BHCOKOE(EKTHBHHMX OlompernapariB, sKi
3MOXYTh  BIUIMBaTH Ha IIKIIHUKIB O€3 IIKOAM ISl KOPUCHUX OpraHi3miB. Takok 3HAYHUUN
MOTEHII1al Ma€ BUKOPUCTAHHS CUMOIOTHYHHMX MIKPOOPIaHI3MIB Ui MiABUILEHHS CTIHKOCTI POCIUH
10 XxBOpoO 1 crpecoBux (akropiB. KpiM TOro, po3mupeHHs HNPaKTUK TOYHOIO 3eMIIepoOCTBa,
BKJIFOUAIOYM MOHITOPHUHT MOCIBIB 3@ JJOTIOMOTOI0 JJPOHIB Ta CYMYTHUKOBUX TEXHOJIOTIH, CIIPUATUME
e(eKTUBHIIIIOMY 3aCTOCYBaHHIO OI1OJOTIYHHUX METOJIIB 3aXHCTy Ta MiABUIIECHHIO 1X €KOHOMIYHOT
JOLUIBHOCTI.

Ilepcnexkmusu po3eumxky

— InTerpamis 3 HIIMMH METO/IaMU 3aXUCTY: OETHAHHS 010JIOTTYHOTO Ta XIMIYHOTO KOHTPOJIIO

B IHTETPOBAaHUX CHCTEMAaX 3aXUCTY POCIHUH.

- BnpoBamkeHHs UGPOBUX TEXHOJIOTH: BUKOPUCTAHHS MITYYHOTO IHTENEKTY Ta JIPOHIB s

MOHITOPHHTY CTaHy MOCIBIB Ta TOUKOBOTO BHECEHHSI O10JIOTTYHUX MperapaTiB.

- Posmupenns cnektpa OiompemnapariB: po3poOka HOBUX €(EKTUBHHUX MIKPOOPraHi3MIB Ta

OpraHIYHHUX CITOJYK.

— CTBOpeHHSI €KOHOMIYHO BUTITHUX OI0TEXHOJIOTIH: 3/CIICBICHHS BUPOOHHUIITBA O10I0TTIHUX
arcHTIB IS MIIBUINCHHS IXHBOT JOCTYITHOCTI 1151 pepMepiB.

Buxnuxu ma npobnemu

e Hwuzbka KOHKYPEHTOCITPOMOIKHICTh MOPIBHSHO 3 XIMIYHUMH MECTUIMIAMH: 1K1 O10JI0TTUH1
3aco0M MarOTh MEHITY IIBUIKICTH 1 Ta 0OMEXKEHUM CTIEKTP €(PEKTUBHOCTI.
e CkmanHicTh y 30epiraHHi Ta TPaHCIOPTYBaHHI: JKMBI MIKPOOpPraHI3MH Ta €HTOMO(aru

MOTPEOYIOTH CIICMIAIbBHUX YMOB JJIsI 30€peKEHHS )KUTTE3TATHOCTI.

e BB kimiMatnuHUX (DaKTOPIB: 3MIHM TEMIIEpaTypyd Ta BOJIOTOCTI MOXKYTh BIUIMBATH Ha
e(heKTHBHICTh OloTperaparis.
e Perynsaropni Oap’epu: mporiec ceptudikaiii Ta peectpailii OIOJOTIYHHX MpernapaTiB €

CKJIQIHUM 1 TPUBAIIUM.

bBiosoriununii 3aXUCT POCIUH € HE JIMIIE SKOJIOTTYHO OS3MeYHUM, a i CTPATET1YHO BAKIMBUM
HampsIMOM PO3BUTKY CY4aCHOTO CUILCHKOTO TocrojapcTBa. BukopucraHHs Oi0JOTTYHMX METO/IIB
crpuse 30epeKEHHI0 HABKOJUIIHBOTO CEPEIOBUINA, MIABUINEHHIO PpOJIOYOCTI TIPYHTIB Ta
3MEHIICHHIO 3aJIGKHOCTI Bif XIMIYHMX TmecTunuiaiB. OJHakK i1 IIMPOKOMACIITa0OHOTO
BIIPOBA/KEHHSI O10JIOTIYHOTO 3aXHCTY HEOOXIIHI MOJAbIIl HAYKOBI JOCTIMIKEHHS, aJanTallis
TEXHOJIOT1H /10 MiclIeBHX YMOB Ta (hiHAaHCOBA MiATPUMKA 3 OOKY JEp)KaBU.

KpiM TOro, BaXJIMBUM aclleKTOM € MiIBUIIEHHA 00i13HaHOCTI (hepMepiB I1OAO0 IepeBar
010JIOTTYHOTO 3aXUCTY Ta PO3IIMPEHHS JOCTYIY A0 SKICHUX OiompemnapariB. EdexktuBHa B3aemois
MDK HAyKOBISIMH, arpapisiMH Ta JIepKaBHUMU OpraHaMH J103BOJIUTh CTBOPUTHU CHPUSATIMBI YMOBHU
JUIL PO3BUTKY O10JIOTTYHOTO 3aXUCTY POCIHH, 1[0 CTaHE OCHOBOIO CTAJOr0 Ta MPOJYKTUBHOTO
CUTBCHKOTO IOCIIOIapPCTBA Y MallOyTHHOMY.
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CEKIIA 2. TEHETHKHA, CEJEKIIII POCJIUH TA BIOTEXHOJIOT' T

AHAJII3 BUXITHOI'O MATEPIAJIY IIUKOPIIO KOPEHEIIITHOI'O OTPUMAHOI'O
3A COMATHYHOI'O EMBPIOIIOTEHE3Y

JIEBYEHKO Bb. 1., XOMEHKO C. O. - 15 m-a rpymnu ¢axyabTeT arpoHOMil,
HaykoBuii kepiBHUK — IOKTOD C.-T. HayK, mpodecop Kadeapu reHeTHKH,
celekIrii pociuH Ta 6iotexHoorii Paéosou JI. O.

Hnst  iHTeHcH(ikamii CEeNeKIifHOrO TpoLecy CTBOPEHHS HOBUX COpPTIB  (TiOpHIiB)
CUTbCHKOTOCTIOIAPCHKUX KYJABTYP BCE YacTillle BUKOPUCTOBYIOTh O10TE€XHOJIOTTYHI METO/M, SIKi
JAI0Th 3MOTY 3HAYHO MIABUIIUTH HOTO €PEeKTUBHICTH [4, 5].

[Ipu BBeAeHHI 10 CENEKIIMHOT cXeMU OI0TEXHOJOTTYHOT JIAHKU 3 IHAYKIIIEI KaJIIOCHOT
6ioMacu 1 COMaTUYHOTO eMOpI0ioreHe3y Ta y 3B SI3KY 3 ICHYBaHHSIM COMAaKJIOHAJIbHOI MIHJIMBOCTI
Py BUKOPHUCTaHI JaHUX TMpPOIECIB MOKHA OTpPUMAaTH 3MIHEHUH pPOCIMHHMM Martepial, SKUN
JI03BOJISIE CTBOPUTH HOBI1 BUX11H1 popmu [1, 3, 6].

3MIHIOIOYH YMOBH KYJIbTUBYBaHHSI 1 CKJIaJl )KUBWJILHOTO CEPEOBHUINA B KYJIbTYpi N VItro,
CTBOPIOIOTH CEJIEKTHBHI YMOBHU JIsi IHAYKYBAHHS MIHJIMBOCTI, OILIHKM Ta JOOOpPY POCIMHHOTO
Marepiaiay 3 HeOOX1AHUMHU BJIACTUBOCTIMH [2, 7].

VY mporeci BUBUEHHS COMAaTUYHOTO eMOpioiforeHe3y LMKOPIK0 KOPEHEIUTTHOTO BUALIEHO
IUIUIOINHIT (OpPMHU, SIKI Majl ICTOTHO BHILY BPOXKaWHICTh KOPEHEIUIONIB Ta MiABUILIEHUN BMICT
IHYJIIHY BIIHOCHO POCIIMH JIOHOPIB €KCIIaHTIB.

OTpumaHnuii COMAKJIOHAIBHUA  BUXITHUU CENICKIIMHUA  MaTepiadl  IUKOPIIo
XapaKkTepu3yBaBcs MOP(OIOTIYHOIO Ta IIUTOJIOTIIHOT BUPIBHSAHICTIO.

XapakTepHOI0 OCOOJIUBICTIO POCHMH Oyna iX CTIWKICTh J0 LEPKOCIOPO3Yy 1 OOPOIIHHCTOL
pocu Ta KOHycomnoai0Ha ¢popMa KOPEHEIIONY, 10 € 000B’I3KOBOK YMOBOIO IPU MEXaHI30BAHOMY
BHUPOIIYBaHHI KYJIbTYPH.

CenexiiifHi HOMEpHU IUKOPII0 KOPEHEIUTIIHOTO, OTPUMaHI MpPH JOTIOMO31 COMaTHYHOTO
eMOpioimoTreHe3y 1HAYKOBAHOTO 13 €KCIUIAHTIB COPTY YMAaHCHKHHA 95, MEepeBHINYBaIM MOKA3HUKH
BITHOCHO KOHTPOJIIO 3a BpoXKaiHIcTIO Ha 2,2-5,7 %, 3a BMICTOM IHYNIHY Y KOpPEHEIUI0Jax — Ha
1,1-1,7 % Ta BuxonOM iHyIiHY 3 Tekrapy — Ha 3,2-7,5 %. CenexuiiiHi HoMepu eMOpiOiAHHOTO
MMOXOJDKEHHS, OTPUMAaHI 3 POCIMH COPTY YMaHChKUU 97, mepeBUINyBald BHXITHHUHA COpPT 3a
BpoxkaitHicTio Ha 5,0—-11,5 %, 3a BMicToMm iHyniHy — Ha 0,6—1,1 % Ta Buxom0oM inynminy Ha 4,9-11,4
%. HaliBui nokasHUKU TPOAYKTUBHOCTI Majld MaTepiaii, JOHOPAaMH EKCIUIAHTIB SIKUX CIyTyBaB
copT Ymancbkuil 99. Bunineni Marepiaiu nepeBUIyBald KOHTPOJIbHUI BapiaHT 3a BPOKAUHICTIO
Ha 5,2-10,4 %, Bmictom iHyminy — Ha 1,1-1,7 % ta BuxoaoMm inyniny BianosigHo —Ha 7,1-11,7 %.

Pe3ynbratu gociimkeHb JOBOJSATH HIMPOKY BapiabeabHICTh CENEKI[IMHIUX HOMEpPIB y Mexax
BUXIJIHOTO COPTOBOTO Marepially 3a BpOXaMHICTIO Ta BHXOJOM IHYIIHY Ta HE3HAYHY 32 BMICTOM
IHYTIHY Y KOpeHeIUioaax.

[Ipn ananizi HAaCiHHEBUX POCIHMH CIiJ BIAMITUTA 1 BHCOKY BapiabelbHICTh OTPUMaHHUX
CEJIEKIIIHUX HOMEPIB 100 BUCOTH POCIUH Ta KUTBKOCTI C(POPMOBAHHX T€HEPATUBHUX MaroHiB.

OTxe, BiiOpaHO CeNeKI[iifHI HOMepH IUKOPiI0 KOPEHEIUTITHOT0, 110 MAalOTh IHAWBIyalbH1
XapakTepHl O3HAKU Ta OCOOJIMBOCTI, SIKI BIAPI3HSIOTH iX BiJ BUXIJHOTO COPTOBOTO POCIHMHHOTO
MaTepialy JOHOpa €KCIIaHTIB, [0 BUKOPUCTOBYBAJIMCH JJIS IHAYKIII KallOCOrOHE3y Ta
COMAaTHYHOTrO eMOpioinoreHe3y. BuiiieHi reHOTUITH, OTPHUMAaHI 32 HOBOIO TEXHOJIOTTYHOIO CXEMOIO
32 BUKOPHUCTaHHS OlO0TEXHOJOTIYHOT JIAaHKH, CIYT'YIOTh BUXIJHMM MaTepiajloM JUIsl CEJIEeKIIHHOTO
MPOIIECY CTBOPEHHS BUCOKONIPOTYKTUBHUX COPTIB LIMKOPIIO KOPEHEIUTIHOTO.
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PLANT HEIGHT OF SPRING BARLEY VARIETIES BY THE COLLECTION OF
UMAN NATIONAL UNIVERSITY

Ozhak G.M., Riabonenko A.Y., students of 11 m-a group
Supervisor - Associate Professor of the Department of Genetics, Plant Breeding and
Biotechnology Novak Zh. 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].

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 3-
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, 7/22, 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.
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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, 7/22, 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

Maranda A.O., student of 13 m-a group
Supervisor - Associate Professor of the Department of Genetics,
Plant Breeding and Biotechnology Novak Zh.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. 1., Nargan T. P., Lifenko S. P., Yeryniak M. I.
used the following species: Triticum monococcum, Triticum urartu, 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].
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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 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

ZOSYM Y. V., KUTSULYMAB. Y., LYSOHOR Y. Y. MARIKOVSKYI A. O,,
14-m-a groups, Faculty of Agronomy
Scientific advisor — Candidate of Agricultural Sciences, Liubchenko 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].

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

Zhaivoronok A. A., Lavreniuk O. R., Nietskin K. M.,
14-m-a group, Faculty of Agronomy
Scientific advisor — Candidate of Agricultural Sciences, Liubchenko 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].
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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 c¢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 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.

"KUBUJIbHI CEPEJOBUILA JJISI THAYKIII TATIJIOITHOTO MATEPIAJTY
BYPSIKY LIYKPOBOI'O

Kyauxoscebkuii 1. B., Cooko A. O. ctynentu - 15 m-a rpynu, pakynbreT arpoHOMii
HayxoBuii kepiBHUK — IOKTOp C.-T. HayK,
npodecop kadenpu reHeTHKH, cenekiii pocauH Ta 6iorexnosorii Psdoso. JI. O.

OnHa 3 HaWB@KIMBIIMX NpoOJIeM CENEeKUIHHO-TEHETUYHHUX JOCIIKEHb € BUKOPUCTAHHS
reTepo3nucy, HalBUINMN MpPOSIB SKOTO CIOCTEpIraeTbes y TiOpUIIB BiJ CXpELlyBaHHS I'€HETUYHO
BUPIBHAHUX (OPM, SIKi CTBOPIOIOTH HIIIXOM TPUBAJIOTr0 MPUMYCOBOTO camo3zamnuieHHs. [loeqHanus
CeNEeKIIMHUX Ta OIOTEeXHOJOTIYHUX METOMIB JIa€ 3MOrY IPUCKOPUTH MPOLEC CTBOPEHHS
TOMO3BMIOTHUX  MarepianiB. 3a JOMOMOTor  OIOTEXHOJIOTIYHUX METOIIB 13 30aradeHoro
TeHeTUYHOTO MaTepialy ~ MOXKHAa  OTPUMAaTh  TOMO3WUTOTHMH,  TOOTO  YMCTONIHIMHUN
CETICKIIHHMI MaTepia, BHUKIIOYAOYM TIpH [bOMY OaraTopa3oBe camoszanuieHHs [2, 4,
5]. HaiiOimpi1  eeKTMBHUM Yy BIJHOIICHHI OTPHUMAaHHS KOHCTaHTHUX JIHIH € MeTo[
eKCrIiepuMeHTanbHOT ramoinii [ 1, 3].
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[Ipu iHgyKOBaHIH ramnoinii ONTUMANBHUN CKJIAJ KUBHJIBHOTO CyOCTpaTy 3aJIMIIA€THCS
HAaBaXJIMBIIIMM YHMHHUKOM CTUMYIILIi (OpPMYBaHHS CTPYKTYp Ta OTPMMAaHHI TalOilHOTO Ta
TOMO3UT'OTHOTO MaTepiaiB.

MeTo10 HaMX JOCIIKEHb OYyJI0 BUPIMICHHS MUTAaHHS MOB’A3aHUX 3 PO3POOKOI0 e(hEeKTUBHUX
KUBHJIBHUX CEPEIOBUIL JUIsi OTPUMAaHHS raruioifiB Oypsika IIyKpOBOTO TABUBYCHHS JUHAMIKH POCTY
HACIHHEBUMX 3a4aTKIB HA CYOCTpaTax 3 Pi3HUM SIKICHUM Ta KUIbKICHIM BMICTOM PETYISTOPIB POCTY.

JloHOopamMH HACiHHEBUX 3a4aTKiB CIYT'YBaJIM LIICTh CEJIIEKLUIHHINX HOMEPIB OypsiKa IIYKpPOBOTO
(Tp  AMIUIOIMHUX, TpU TeTpamioinaux). lyis  KyIbTUBYBAaHHS EKCIUIAHTIB BUKOPUCTOBYBAJIH
XKUBWIbHE cepenoBuie Mypacire—Ckyra, Moan(ikoBaHe HAMU 32 BMICTOM, KOHIIEHTpAISIMH Ta
CHIBBITHOMICHHSAMHU (i310JIOTTYHO-aKTUBHUX PeUOBUH.ILIOTIHICTS YTBOPEHUX CTPYKTYP BH3HAYAIN
3a JOMIOMOTOIO0 IIUTOJIOTTYHOTO METOTY IOCII/PKEHb.

Y pe3ynbrari MPOBENCHHUX JIOCTIHKEHb BCTAHOBJIEHO, IO JUIS pereHeparii raruioinHux
CTPYKTYp Oypsika LIYKpOBOT'O 3 HEe3arTTHEHUX HaCIHHEBUX
3a4aTKiB €()eKTHUBHO BUKOPUCTOBYBATH MOJIU(IKOBAHE CEPEIOBUIINE HACTYIHOIO CKJIATy: MAaKpo-
1 MikpoeneMeHTH 3a mpomucoM Mypacire — Ckyry, 5,0 mr/n Fe-xemar, 1,0 mr/m BiramiHiB 3a
VYaiitom, 1,0 mr/n 6-6ensmiaminonypuny, 0,1 mr/a 2,4-nuxnopdenokcuonroBoi kucinotu, 0,1 mr/n
ridepeninoBoi kucimotu, 100,0 mr/n me3oino3uty, 30,0 r/n caxapo3u, 8,0 /1 arap-arapy; pH
cepenoBuia 5,8.

BunineHo Tunu  CTpyKTyp, IO MOXYTh COPMYBAaTHCh NPHU KYJbTUBYBAaHHIHACIHHEOPYHBOK
y KyJIBTYpi in Vitro. Bxkazano Ha muisxu iX PO3BUTKY Y B1JIMOBIAHOCTI 110
3MIHU KUBUIIBHOTO cyOcTpary. [IpobneMHuM  3anuiiaeTbcsi NUTaHHS (QOPMYBaHHS KaJllOCHO1
6ioMacu, 1110 Ma€ pi3Hy IUIOIIHICTh KIITHH. Lle cTBOpIO€ yMOBHM OTpUMaHHS MyTaHTHUX MaTrepialiB
Ha KJIITUHHOMY PiBHI.

Orxe, miaiOpano MoaudiKOBaHE XUBHIBHE CEPEIOBUINE Ta PETYIATOPHY ONTHUMI3AIII0 HOTO
CKIamy Juisl HAYKIIT (GopMyBaHHS TaIUIOITHUX MartepiaiiB Oypska IIYKpOBOTO 3 HE3aIlITHCHUX
HACIHHEBUX 3a4aTKiB.
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CEKIIA 3. ATPOXIMII I TPYHTO3HABCTBA

E®EKTUBHICTD YAOBPEHHA Y ®OPMYBAHHI ITPOAYKTUBHOCTI NINEHUIIT
03UMOI Y IPABOBEPEXKHOMY JICOCTEITY

Aptiomienko A. B., 11 M-3-a, ¢pakynbTeT arpoHOMii
HayxoBuii kepiBHHK — [I. C.-T. H., ipodecop 'ocnogapenko I'. M.

[TireHuIs € OCHOBHOIO MPOIOBOJIBLUOI0 KYJABTYPOIO B OaraTboX KpaiHax cBiTy. Bennmuuna ta
AKIiCTh 11 BPOJXKAI0 HacamIepes 3aJeXHUTh BiJl 3a0€3MEYCHOCTI POCINH HEOOXITHUMHU eJIEMEHTaMHU
JKUBJICHHS, B Iepiry 4epry azotom [1]. Benuke 3HaueHHs y1oOpEeHHS Ta MiABHINEHHS CTIMKICTD 10
BUJISITAHHSI POCIMH CYyYaCHUX PallOHOBaHMX COPTIB BIIKPMBA€ HOB1 MOKJIMBOCTI YNpaBIiHHS Il
KUBJICHHSIM 32 IHTEHCUBHHMX TCXHOJIOT1A BHPOIIYBAaHHS B MEBHUX I'PYHTOBO-KIIMATUIHUX YMOBaX
[2].

JlocnipkeHHsT TpPOBEJEHO B TPUBAJIOMY CTal[lOHAPHOMY JOCHiAl 3 TeorpapiyHUMHU
koopauHaTamu 48°46' miBH. mwmpotu 1 30°14' cx. moBrotu. BiH oAHOYacHO pO3ropHYTHUH BCiMa
MOJISIMH CIBO3MIHH 3 TAKUM YEPTyBaHHSIM KYJIbTYp: IMIIESHUIIS 03UMa—KyKYypyI3a—IUMiHb SPUH—COSL.
HeroBapHa ix mpoyKIlisi 3aIMIIAETHCS Ha MOJI1 Ha T00pUBO.

MeTo1o MpOBEACHOTO JOCIIKEHHS € BCTAHOBIICHHS ONTHMAJIBHOTO MOEAHAHHS B CHCTEMI
yAOOpEeHHS TIIEHUIll 03UMO1 PI3HUX BUJIIB MIHEpATbHUX NOOpHB 1 iX 103, a TAKOX iX BIUIMB Ha
dbopmyBaHHS MPOAYKTUBHOCTI KynbTypu. BuciBamu mizapocturiuii copr KBC Emin 3 BHCOKOIO
CTIMKICTIO /IO TTOJISITaHHS.

BceranoBieHo, 1o 3aieXHO Bl CHCTEM 3aCTOCYBaHHS JTOOPUB Yy CIBO3MIHI Ta yJIO0OpEeHHS
MIIEHUIIl 03UMO1 BpOXKaAWHICTh 3epHa B ymoBax 2024 poky Oyna Bim 6,67 Ha aOCOMIOTHOMY
KOHTpouti 710 7,96 T/ra y BapianTi gociiny NisoPsoKgo, TOOTO 3 MOMIMIIEHHSIM YMOB MIHEPaIbHOTO
JKUBJICHHSI migBuIyBajgach Ha 19 %. OCHOBHI €JIEMEHTH KUBJICHHS MO0 PI3HOMY BIUIMBAJIA HA LIEH
MOKa3HUK.

BrecenHs mia MmeHUIo0 03uMy JIMIIE a30THUX AOOpHB y 1031 75 1 150 kr/ra n. p. crpusiio
MIBUIIEHHIO BpoXkaitHOCTI 3epHa BiamosimHo Ha 0,89 1 1,10 1/ra abo Ha 13 1 16 % mopiBHSIHO 3
aOCOJIFOTHUM KOHTpoJIeM (0e3 100puB).

AzotHi 100puBa Ha pochopHO-KaTIHHOMY TJII CIPHUSIIH MIJBUIIEHHIO BPOKAHHOCTI 3€pHa 3
6,91 1/ra mo 8,07 1/ra a6o Ha 17 %. ToOTO e(heKTUBHICTH A30THUX JOOPHUB MIABUIITYETHCS.

docdopHi 70OprBa HA a30THO-KATIMHOMY TJI1 CHPHSIIN ITIIBUIICHHIO BPOXKAHHOCTI 3€pHA 3
7,85 1/ra mo 8,07 1/ra a6o Ha 10 %. EdextuBHicTh KaniitHux n1o0puB Oyna mie meHmorw. [Ipupict
YpOXaiHOCTI 3epHa MOPIBHIHO 3 a30THO-hochopuuM Gonom ckias jutie 0,26 1/ra abo 3 %.

3HIDKEHHS 103U BHECEHHA (OCPOpHUX UM KamiiHUX JoOpuB abo 000X 3 HUX y CKIail
noBHoro MinepanbHoro Ao0puBa (NisoPsoKso) BaBiui B mocynuimBux ymoBax 2024 poky
JOCTOBIPHO HE 3HMWKYBAJIO BPOKAWHICTh MIIEHUI[I O3UMOI.

Omxe, yAOOpeHHS € Ba)XJIMBUM CKJIQJHUKOM IHTEHCHUBHOI TEXHOJOTI] BUPOIIYBaHHS
MIIEHHII 03UMO1 Ha YopHo3eMmi omimzoiieHoMmy [IpaBoGepexHnoro Jlicocteny, ToMy IOCIIKEHHS
MOTPIOHO MPOJOBKUTH 32 IHIIKUX MMOTOJHUX YMOB.

Cnucox BUKOPUCTAHUX JI3KepeJ
1. Tocnomapenko I'. M., JIrobuu B. B., CuniponoB T. B. ®opmyBanHs OanaHCy OCHOBHHUX
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S3HAYEHHS OPTAHIYHUX JOBPUB Y CUCTEMI YAOBPEHHS BYPAKY
HOYKPOBOI'O I 3BBEPEXXEHHI POAIOYOCTI I'PYHTY

Boiiko M. C., crynent 13 m-a rpynu, GpakynbTeT arpoHOMii
HaykoBuii kepiBHUK — K. C.-T. H., foueHT MapTuHiok A. T.

EdexkTuBHICT, arpapHOro BUPOOHHIITBA 3HAYHOIO MIPOK0 3AJICKUTH BiJ PIBHSA POJIOYOCTI
I'PYHTOBOTO MOKpUBY. [lopyIIeHHs: MpUHIHIIIB 3eMIepoOCTBa B PUHKOBUX YMOBaX MPU3BOAUTH JI0
3pOCTaHHs JeTpajallifHuX MNpPOIECiB, y pe3yibTaTi SKUX BiIOYBa€TbCs 3HWKECHHS POJIOYOCTI
IpyHTY. [HTErpaqbHUM MOKA3HUKOM pPOIIOUOCTI TPYHTY € BMICT Yy HBOMY TYMYCY, SIKHH €
aKyMYJISTOPOM BYIJICIHIO 1, BIAMOBITHO €HEPrii, a TaKOX HOCIEM THUMYACOBO TMOTJIMHYTHX CIOJIYK
010TeHHUX EJIEMEHTIB. Y CBOIO Yepry, CHHTE3 TYMYCOBHX CIOJIYK MOXIMBUH JIMIIE 32 HassBHOCTI B
IPYHTI OopraHiyHoi pe4oBHHHU. [IpoTe HagXomKeHHS ii JO TPyHTY HHHI OOMEXKEHO 4Yepe3 3HayHe
3MEHIIICHHS BAKOPUCTAHHS THOIO [1].

3MiHM (HOPM roCrHoJaproBaHHs 1 BIACHOCTI HAa 3€MJII0 B OCTAaHHI POKH, Ha »KaJlb MPU3BEIU J0
3HAYHOTO CKOPOYEHHS MOToJIiB’S Xynoou B YkpaiHi. SIK HaciigoK, BUHHMK JeQIIUT TpaauLIdiHUX
Opra"iyHuX A00puB — THOIO. 3a octaHHl 30 pOKIB BHUPOOHHUIITBO HOTO CKOPOTUIIOCH Maike Ha
MOPSZOK. YHACTIZOK IBOTO B YCIX TPYHTOBO-KIIMAaTHYHUX 30HAX MOCHWIIOIOTHCS JerpajariiiHi
MpOLIECH, III0 HEraTMBHO BIUIMBA€ HA JWHAMIKY 3MIH arpoXiMiYHUX IIOKAa3HUKIB IPYHTOBOTO
MOKPUBY 1 3arajioM €KOJIOTIYHOT CHTYaIlii B arpapHOMY BUPOOHHIITRBI [2].

3acToCyBaHHS OpraHIYHUX JOOPUB — OCHOBHHUU 3aci0 BIUTMBY JIFOJIMHU HA KOJOOOIT €JIE€MEHTIB
YKUBJICHHS B 3eMJIepoOCcTBl. BiH ae 3MOry He TUIbKU MIATPUMYBATH, a 30UTbIITYBATH €EMHICTh I[LOTO
KoJI000iry. Benuke 3HaueHHS MarOTh OpraHiduHi JoOpWBa B MIABUIICHHI MPOIYKTHBHOCTI OYpsIKY
LIYKPOBOTO.

JocmimxeHHsasMu [HCTUTYTY G10€HEPTreTHYHUX KYJIBTYpP 1 I[YKPOBUX OYpSKIB BCTAHOBJICHO, ITIO
JUTsL THATPUMaHHS BMICTY TYMYCY B TPYHTI Ha MOINEpeAHhOMY piBHI Ha 1 ra piuti B MOJBOBIM
ciBO3MiHI 3 Oypsikamu LykpoBuMH 3a 20 % HacHuUeHHS NPOCAHUMH KYJIbTYpaMH IOTPIOHO
BHOCUTH HE MeHIe 6 T THoto, 3a 30 % — 10 9, a 50 % — no 12 tonH. I3 10 TOHH cTaHgapTHOTO
MIZCTUIIKOBOTO THOIO POCIHUHU OypsIKYy IYKpOBOro Uisi (POpMyBaHHSI BPOXKAIO0 BHKOPUCTOBYIOThH B
cepennbomy 1o 10 kr azoty 1 pochopy Ta 35 kr kanito. [Ipore 3a 6araToCTOPOHHBOTO MPSMOTO
(OKpiM MaKpOEJIEMEHTIB y THOK € IIe¢ MIKPOCJIEeMEHTH Ta CTUMYJIOKYl pPEYOBHUHHU) Ta
OTIOCEPEIKOBAHOTO (3aralbHENOKPAIIeHHs BJIACTUBOCTEH I'PYHTY) BIUIMBY T'HOIO Ha BPOXKAHICTh
OypsKy IIYKpOBOTO, HOTO €()EeKTHUBHICTh € 3HAYHO BHINOIO, HDK MOTJIM O MOKa3aTH PO3paxyHKH,
opienToBaHi BHKIOYHO Ha BMICT NPK. Tak, xokxHa ToHHa cyxoi pedoBuHHM THOIO BPX MmMicTUTh
oau3eko 20 kr asory, 8-10 — docdopy (P20s), 24-28 kr kamito (K20), 28 — kansmito (Ca0), 6 —
maruio (MgO), 4 kr cipku (SO3z), 2040 6opy, 200-400 — maprasiro (MnO), 20-30 — mimi, 125—
300 — muHKY, 2—3 — K0OaneTy Ta 2—2,5 T Moidaeny|3].

3a nmaHumMu HaykoBUIB [4], Oypsk LykpoBuii noOpe pearye Ha Oe3mocepenHe BHECEHHS 1
MICHSIIIF0 THOKO Ta IHIIMX OpraHiuHuX 100puB. E(deKTHBHICT THOIO 3al€KUTh Bif IPYHTOBO-
KIIIMaTAYHUX YMOB, o3, MICLIA Horo BHECEHHS B ciBO3MIHI Ta 1300007 0.
arpoTEXHOJOTTYHUX YMHHUKIB. SIKIIO IUIaHYE€ThCS BUPOCTUTU Bposkail 50 T/ra i Ouiblie B yMOBax
JOCTaTHBOTO 3BOJIOKEHHS, TO MiJ OypsK IIYKpOBUH THiM BHOCATH y 1031 40—50 1/ra, a y paiioHax
HecTilikoro 3BojokeHHs: — 20—30 1/ra. [IpupicT Bpo’kar KOPEHEIUIOAIB Y pO3paxyHKy Ha 1 TOHHY
rHOI0 cTaHoBUTH 160-250 xr B ymoBax pocratHeoro, 150-200 — B ymoBax Hectiiikoro ta 50—150
KI' B yMOBaxX HEJOCTaTHHOT'O 3BOJIOKEHHS. Jlil opraHiuHuX 10OpUB HE 0OMEXKYETHCS OJHUM POKOM
iX 3acTocyBaHHs. 3a BHECEHHs THOW0 B 1031 20—40 1/ra Horo micisijis TpUBAE HA CIPUX JIICOBHX
IpyHTax 6—8, a Ha yopHO3eMax — 710 18 pokiB.

JlocnikeHHsIMU, SIKI TPOBOMIIMCS Ha BecenonoainbehKiit JOCTINHO-CeNeKIiiHINA CTaHIil Ha
YOPHO3eMi MaJIOTyMYCHOMY CJIa00COJIOHIIFOBATOMYCEPEIHBO CYIJIMHKOBOMY BCTAHOBJIEHO, IO Bif
BHECEHH 25 T/ra rHOI0, OPIBHAHO 3 HEYAOOPEHUM KOHTPOJIEM, BPOKAHHICTh OYPSIKY LIYKPOBOTO Y
JaHIl 3 YOPHUM MapoM MmigBUIIMIack Ha 8,4 T/ra, OararopiuHumMu TpaBamu — Ha 10,1; 3
KyKypy/A3010 Ha cuiioc — Ha 13,5 1/ra abo Ha 25, 33 ta 56 % [5].
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B TpuBanomy cramionapaomy nociini kadeapu arpoximii i IpyHTO3HABCTBa YMAaHCBKOTO
HAI[IOHAJIBHOTO YHIBEPCUTETY Ca/JiBHULITBA HAa YOPHO3EMI OIIA30JICHOMY BHBYAIH MPOTYyKTUBHICTD
OypsIKy IIYKPOBOTO IIiCJISI TPUBAJIOTO 3aCTOCYBAHHSI OPraHIYHOI CUCTEMH YAOOpPEHHS B IMOJIbOBIii
ciBo3MmiHi. HacuueHicTh ciBo3MiHM rHOEM ckianae 9, 13,5 Ta 18 1/ra. JlocnimkeHHIMU BCTAHOBJICHO
MO3UTUBHUN BIUIMB OPraHiyHOi CHUCTeMHM YyIOOpeHHs Ha (OopMyBaHHS BPOKAHHOCTI Ta SKOCTI
IyKpoBoi cupoBuHH. [IpHpicT Bposkaio Bix T0OpPHB B CEpeaHbOMY 3a ITSITh pOKiB ckiaB 6,5-13,5
T/ra a6o 18-37 %. CucremMaTn4He 3aCTOCYBaHHS OpPraHIiYHUX JTOOPHB y CIBO3MIiHI Ta BHECEHHS ITiJ
Oypsik 1ykpoBuii 60 T/ra THOIO 3abe3meumno oxaepkaHHs S50 T1/ra  KopeHemonmiB. 3a
0e31ocepeTHbOr0 BHECCHHS i Oypsk IykpoBuid 30 T/Ta THOKO I[YKPHUCTICTh KOPEHEIUIONIB Oyiia
Bumioro Ha 0,1 % Big KOHTPOIIO, e JOOPUB HE 3aCTOCOBYBaNIM. BHECeHHs Mix OypsK IyKpoBHii 45
1 60 T/ra THOIO 3HIDKYBAJIO BMICT IIYKPY B KOpeHeruioAax, BimamosigHona 0,2 i 0,4 %. HaiiBummit
po3paxyHkoBuil 30ip 1ykpy (8,7 T/ra) OyB ojeprkaHUi 3a BHECEHHs i Oypsik 1iykpoBuii 60 1/ra
THOIO[6].

OTrxe, B TOCHOJApCTBaX, SKI 3alMalOThCS TBAPUHHHIITBOM, I 3a0€3MEYeHHS BUCOKOI
MPOAYKTHBHOCTI OYpsAKY IIYKPOBOTO 1032 BHECEHHS THOIO T KyJabTypy Moxke ckiamatu 30-60
T/Ta.
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BIIJIUB YMOB A30THOT'O ’KUBJIEHH HA PICT, PO3BUTOK I
®OPMYBAHHA BPOXXANHOCTI INIIEHUIT O3UMOI

[dy6orpaii A. O., ctynent 13 M-a rpynu, ¢pakyabTeT arpoHOMii
HayxoBuii kepiBHUK — K. C.-T. H., JouleHT MapTuniok A. T.

[Muennns o3uma Oyna 1 3aJUIIAETHCS MPOBITHOIO 3€PHOBOIO KYIBTYpOIO B YkpaiHi. Bona
¢dopmye BHCOKI Bpoxkai B OCHOBHHMX palOHaX BHPOILYBAaHHS 1 XapaKTEPU3YETHCS BUCOKOIO
YYTJIUBICTIO 70 BHECEHHs A00puB. OCOOIMBOCTI pOCTy 1 PO3BUTKY POCIMH IIICHUI O3MMOI Ta
3aCBOEHHS HUMHU NOXUBHHUX PEYOBUH 3YMOBIIIOIOTH 1l BUCOKI BAUMOTH JIO POJIOYOCTI IPYHTY.

3araJibHOBIIOMO, 1110 OCHOBHUM €JIEMEHTOM POCTY Ta PO3BUTKY O3UMHUX KYNIbTYp, IKUH Garato
B YOMY 1 BU3HAYa€e MPOJYKTUBHICTh iX BUPOILYBAaHHS, € a30T. BukopucTaHHsa a30THHX JOOpUB €
HaOUIBIINM cepeJl OCHOBHUX €JI€MEHTIB >KUBJICHHS 1 17151 36pHOBUX KYJIBTYp CKJaznae He MeHie 50
%. Came 1ei enemeHT 3a0e3nedye MOBHOLIHHHMI PICT KOPEHEBOI CHUCTEMHM Ta HAJA3€MHOI MacH,
MOJIOBXKY€E BEreTallifHUI Nepio]] 1 TPUBATICTh aKTUBHOI (POTOCHHTETUYHOT AiSJIBHOCTI, MiBUIILYE
BPOXaMHICTH 1 AKicTh 3epHa[l]. BHeceHHs a30THUX MOOpHMB Ha PI3HUX €Talax OpraHOTEeHE3y /A€
MOJKJIMBICTh €(EKTHBHIIIE BIUIMBATH Ha (DOPMYBaHHS €JIEMEHTIB CTPYKTYpPH BPOXKAar0 MIIEHMIII.
Tomy BakJIMBO 3HATH, Ha SKOMY €Talli YTBOPIOETbCA TOM YM IHIIMKA Oprad, i SK BIUTUBAIOThH
MiHepalbHi J100pHBa Ha PICT, PO3BUTOK 1 (JOPMYBaHHS BpOXKAMHOCTI KyabTypu 3arasiom [2]. Ha
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paHHIX cTagisx pocty Ta po3BuTky pociuH (I 1 II eramm opraHoreHesy), BIPOJOBXK SKUX
(hopMy€eThCS TYCTOTAa POCIMH Ta iX rabiTyc, a TaKoX 3UMOCTIHKICTh, MEPIIOYEProBE 3HAYCHHS
HaIeKUTh  (Gochopy 1 Kajito, SKi CTUMYJIIOIOTH picT i 3arnuOieHHs il KOPEHIB,
CTPUSIOTh HAKOMUYEHHIO 3HAYHOI KUTPKOCT1 LYKPIiB, IO MiBHILYE CTIMKICTh POCIHH JI0 HU3BKHX
Temreparyp. BTiM i HecTaua a30Ty Ha MEpIIMX €Tanax OpraHoreHe3y MIISHHII TaKOXK He OaxxaHa.
3a a30THOrO TOJIOJYBaHHS B IEH TEPIOJ TaIbMYEThCS TMPOIEC KYIIIHHS, OCIA0IOIOTHCS BCi
BAXUIMBI MPOIECH B POCIMHAX, BOHHM IIOTAHO IE€PE3MMOBYIOTh 1 HAaBITh TMHYTh. Take SIBHIIE
CTIOCTEpIraeThes 3a CIBOM MIIEHUINI IMICIs 3alHATHX MapiB 1 HEMapOBHX MOMEPETHHKIB. 3a TaKUX
MOTIEPETHUKIB 200 K Yy pa3i ciBOM MIeHHIN 03uMO1 0e3 ToOpHB, 103a a30THUX JTOOPUB Ha TPYHTAX 3
HU3BKUM BMICTOM HOTO MiHEpalIbHUX (POPM JUTS IMiHKUBICHHS BOceHH Moxke ckiaaati 20-30 kr/ra
[3].

BigHOoBNeHHsT Bererarlii HaBECHI CYNMpPOBOKYEThCS AKTHBHHUMH POCTOBHMH MpOIlECaMH, y
3B’SI3KYy UMM Y MILIEHUIl 03MMO1 BUHHMKA€E TOCTpa noTpeda B a3oTi. HallOuib11 pupocTu BpoxkKaio y
OUTBIIOCTI PErioHIB 3a0e3neuye paHHbOBECHSHE MIHKUBICHHSA MIIEHUII 03uMOi B 7031 N3o_go.
OnTUMalbHUM CTPOKOM IPOBEICHHS MIDKUBIIEHHS € MEepexiJ CepeaHboJ000BOT TeMIeparypu
noBiTps uepes + 5 °C. [Ipyre nipkuBiIeHHs MPOBOJIATH HA MMOYATKY BUAOBKEHHS cTebna B 1031 N2o-
30. BoHo crnpusie minmomy pocty OMHMX cTeben Ta HalOulbllle BIUIMBAE Ha Bpokai 3epHa. s
M03aKOPEHEBOIr0 MIHKUBJICHHS MIIEHUIII BUKOPUCTOBYIOTH Kapbamin abo x KAC, pozbaBuBiimn
fioro BoJot0 10 1520 %-i xonnenTparii [1, 4].

Hocmimxenusamu, npoBeaeHumMu B ymoBax I «duaimpo» [3P HAAH BcranoBsieno, mo
OUThII €(PeKTUBHUM a30THE MDKUBJIICHHS MILEHUII 03UMOI BUSBUIIOCA y (a3l KyIIIHHS HaBECHI, a
Takox o mepsnotanomy rpyHTi KAC 1 amiauHOO ceniTporo Ta MeHII e(heKTHUBHUM — KapOamiJioMm.
Ile 3ymoBIIeHO TUM, 110 AMOHIMHUMN 1 HITPATHUI a30T Kpallle 3aCBOIOETHCS KOPEHEBOIO CHCTEMOIO
POCIHHH, TOAI K aMiJHUIN — Yepe3 JIUCTKOBY MOBEPXHIO (IT03aKOPEHERBO) [5].

3a maHUMHM HAYKOBI[IB [6], MICIS 3aJ0BUILHUX TOMEPEIHUKIB 1 HA HEAOCTATHBO POJIOUMX
TPYHTaxX 03U BHECEHHsI a30Ty 3HAXOAAThCs B Mexax 90—150 kr/ra, mpuaomy N2s_30 BHOCUTBCS TTif]
OpaHKy a00 TEepearociBHY KylbTHBaII0. [1icist 3aifHATHUX MapiB ONTUMAaJIbHA KUTBKICTh BHECCHHS
azoty 60-90 kr a. p. Ha TeKTap, a Ha OKYJIbTYPEHUX POJIOUMX IPYHTaX HOTO 103y JOLLIHLHO
sMeHIuTH 10 30-45 kr/ra. OcoOnrBe 3HAaYECHHS HAAACTHCI MIIKUBICHHIO IIIEHHI O3UMOI, SIKE
MPOBOJATh Ha BUCOKOMY arpogoHi ABIYi, a Ha HU3bKOMY — TpH pasu. llepiie mipKWUBICHHS —
10 MEP3JIOTAJIOMY I'PYHTI1 IPOBOJATH Y a3y KYILIIHHA 03UMUHH, BUKOpUcTOBYI0YH 30 % Bia MOBHOT
Hopmu a30ty (Na3o), apyre — y a3y Buxony pociaun y Tpyoky — 50 % (Neo-o0) i pemty, 20 % —y
TpeTe MiDKUBJICHHA Yy a3y modaTky KosiociHHS. OcCTaHHE MPKUBIICHHS Kpalle MIpOBOJUTH
no3akopereBuM criocobom 20-30 % po3unnom kapOaminy. JlocmimkeHHsMu [7] BCTAaHOBJIEHO, 11O
IiCHsl pillaKy O3MMOT0 Ha BHCOKOMY (POHI arpoTexHiKM Oe3 BHECEHHs TOOpHUB MOXKHA OJCpKaTh
5,2-5,6 1/ra mmenuni o3umoi. IlimkuBnenHs a3zotoM (Ngo) y mepioa MOSBU CXOAiB 1 10 15
mucTonana (cepeqHbo OaraTopidyHHI MOKAa3HUK MPUIIMHEHHS Bererarii 03MMHuX) 3a0e3nedyBayio
npupict ypoxato 3epHa 0,6—0,7 1/ra. JlocTaTHBO BUCOKHI MPUPICT yposkato mineruii o3umoi (0,8
T/ra) OJepXaHO 3a MDKUBJICHHS a30TOM Y «CIYHEBI BiIKHa», a TaKOX Mepe] MoyaTKkoMm ¢a3u
TpyOkyBanHs — 0,7 T/ra. HaitOuibin Bucokuit mpupict ypoxarto (1,2 1/ra) OyB 3a BHECEHHS a30THOTO
noOpuBa Mmicis MPUIIMHEHHS BereTallii y po3Ku/] Ha MOBEPXHIO IPYHTY.

OTxe, 3 oIy JiTEpaTypHHUX JDKEPeN BUAHO, 10 yAOOpEHHS MIIEHUI 03UMOi, SIK OJHIET 3
OCHOBHHUX TMPOJIOBOJBYUX KYIbTYp, NOTpedye yIOCKOHANEHHS B KOHKPETHHUX TIPYHTOBO-
KIIMaTUYHUX yMOBax. OCcOOIMBO 1€ CTOCYETHCS 103 Ta CTPOKIB BHECEHHS a30THUX J0OPHB, Bif
SKHX 3aJIe)KaTh YPOXKAMHICTh Ta AKICh 3€pHA MIICHUILII.
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BIIJIMB HOPM MIHEPAJIBHOTI'O ’)KUBJIEHHS HA TPOAYKTUBHICTD BYPAKY
HOYKPOBOI'O B YMOBAX @I’ «HEIMOKPUTHI J.M.» KOMITAHIIBCHLKOI'O
PAUOHY KIPOBOT'PAACBKOI OBJIACTI

Henoxkpura 1./1., 12 M-a rpyna, ¢akynbrer arpoHOMii
HaykoBwuii kepiBHUK — KaHAWAAT C.-T. HayK, AoieHT, Paccanina L.IO.

Bypsik mykpoBHiA — 0/THa 3 HAWBAXIMBIIIUX TEXHIYHUX KYIbTYp, III0 Ma€ BEJIUKE 3HAUCHHS K
JUISL  IIYKPOBO1 TPOMHCIIOBOCTI, TaK 1 JJIg TBAapUHHUIITBA, OCKUIBKH BIIXOAW BHUPOOHUIITBA
BUKOPHUCTOBYIOTHCS Ha KOpM. BHpoOHHUIITBO 1yKpy B YKpaiHi 6€3mocepeiHbO 3alIeKUTh Bil PIBHSA
BpOKAHOCTI Ta SAKOCTI IIi€i KyJbTYpH, IO, CBOEK YEPror, BU3HAYAETHCA KOMILJIEKCOM
arpOTEXHIYHMUX 3aXOIIB, Cepell SIKMX KIFOUYOBE MICIE TOCiae MiHepajabHe KuBJICHHS. [IpaBuibHe
3aCTOCYBaHHS JOOPHB JI03BOJISIE HE JIMIIE 30UTHIINTH KUIBKICTh Ta SKICTh ypo’karo, a il 30epertu
POAIOYICTh TPYHTY Ha TPUBAJIUHN TIEPIO/I.

Cepen OCHOBHMX YMHHHKIB, IO BIUIMBAIOTh HA MPOIYKTHUBHICTH OypsKYy ITYKPOBOTO, CIIiJ
BHOKPEMHTH 3a0€31EeYCHHS POCIIMH MOKMBHUMH PEUYOBUHAMH y AOCTYIHINA dopmi. Ha Bigminy Bif
0araTb0X IHIIUX KYJIbTYp, OypsIKk I[yKPOBUH Ma€ BUCOKY BHUMOTJHBICTH JO OCHOBHHUX
MaKpOeJeMEHTIB — a30Ty, ¢ocdopy U Kajio, NMPH UYOMY CIOXKHUBAHHS IIUX EJIEMEHTIB €
HEPIBHOMIPHUM YIPOJOBXK BEreTalliiHOTO Iepioay. A30T HEOOXiIHWHW Yy TepioJl IHTEHCHBHOTO
pocTy TMCTKOBOI MacH, (hochop — y dasy hopmMyBaHHS KOPEHs, a KaJlid — y 1epio ] HarpoMaPKeHHS
LHYKpYy.

JlochipkeHHsT TPOBOJIMIIKCS TPOTATOM JIBOX POKIB Yy (QepMepcbKoMy TOCHOJapCTBi
«Henoxpurnii J[.M.» Komnaniiscekoro paiiony KipoBorpaacekoi o6nacti. Ipyntu mocnigHoi
JUISHKA HalleXaTh 10 TUMOBUX 4yopHo3eMiB Jlicocremy. byno 3akianeHo moiapOBHM JTOchia i3
I’ sIThMa BapiaHTaMU MIHEPAJILHOTO yI0OpEHHS, SIKi epedauany BHECEHHS a30THUX, (ocPopHUX 1
KaniiiHUX TO0OpHUB y PI3HUX J03aX. YPOKalHICTh BU3HAYAIH CYLIUTBHUM METOJIOM — 3Ba)KYBaHHSIM
KopeHiB OypsKy 3 061ikoBoi miomi 100 m2.

3i0paHi JjaHi cBiM4aTh MPO 3HAYHMN BIJIMB HOPM MIHEPAILHOTO >KHUBJICHHS Ha BPOXKalHICTbH
OypsKy mykpoBoro. Ha koHTposibHOMY BapiaHTi (6€3 BHECEHHSI JOOpUB) ypOXKaiHICTh CTaHOBUIJIA
255 w/ra. Ilpu BHecenHi noOpuB y HOpMi NiooPiooKiiocmocrepiramocs icTOoTHE 30iIbIIEHHS
BposkaiiHOCTI — 110 378 1/ra, mo Ha 124 m/ra (48,7 %) Ouiblle, HDK Y KOHTPOJL. 3 MOJANbIIUM
NIIBULIEHHSAM /103 JOOpUB YpOKallHICTh 3pocTajia NpomopuLiiiHO. 30Kpema, NpU HOpMi
N120P120K140 BoHa ckitana 424 1y/ra, mo Ha 169 1/ra (66,5 %) nepeBuIyBaio KOHTPOIIb.

HaiiBumy BpokaiiHicTh 3a0e3le4yrB BapiaHT 3 BHECEHHSAM JOOpUB Yy HOpPMI JOOpUB
N160P160K200 — 499 1/ra, mo cranoBuwino mpupict Ha 242 m/ra (95,7 %) BIZTHOCHO KOHTPOJIIO.
CepenHili TOKa3HUK YpOXKAWHOCTI IIbOTO BapiaHTy 3a JBa pOKH ckiaB 458 m/ra. MaremaTnuHa
00poOKka pe3ynbTaTiB MiATBEPIMIIA IXHIO TOCTOBIPHICTbD, IO CBIAYUTH PO HAAINHICTH IPOBEAEHOTO
JOCTiy.
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[linBumenHs a03 [M0OpPHB CHPUSIIO AKTUBHIIIOMY 3aCBOEHHIO TIOKMBHHUX PEYOBHH,
MOJIIMIIEHHIO POCTOBHX IPOIECiB Ta (POpMyBaHHIO OUTBIIOT JHUCTKOBOI MOBEpPXHi, IO, y CBOIO
4epry, MO3UTHUBHO BIUIMBAJIO Ha ()OTOCHHTETUYHY aKTHBHICTH i, BIAMOBIIHO, HATPOMAKEHHS CyXO1
pEUOBMHM B KopeHeruionax. HaiBuimi pesynbraTé Oyiau JOCATHYTI caMe B THX BapiaHTax, Je
3a0e31eueHo OBHUI KOMIUIEKC MIHEpAJIbHOTO KHUBJICHHS B ONTHUMAaJIbHUX J03aX. Lle miarBepmkye
HEOOXiHICTh 30aJIaHCOBAHOTO MIIXOy /0 YAOOPEHHS, OPIEHTOBAHOTO HAa MOTPeOM KyJIbTYpU Ha
KOKHOMY €TaIli pO3BUTKY.

[IpoBeneHi KOCTiKEHHS MATBEPIKYIOTh, IO 3aCTOCYBAaHHS MiHEPaJIbHUX TOOPHB € OJTHUM i3
HalleeKTUBHINIMX 3aXOMIB IIBUIICHHS BPOXAMHOCTI OypsiKy IykpoBoro. Halikpamii pe3yrnbraTu
OTPUMAHO y BapiaHTi 3 BHeCeHHsSM MOBHOI HOpMmH 100pHuB NisoP160Ko00. OTike, onTmMmizaris
MIHEpAIBHOTO JKUBJICHHS OypsKy IIYKPOBOTO BIIIOBITHO [0 TIPYHTOBO-KJIIMAaTHYHUX YMOB
KOHKPETHOTO PETIOHY O3BOJISIE TOCATTH BUCOKHMX TOKa3HUKIB MPOJYKTUBHOCTI, 1[0 Ma€ Ba)KJIMBE
3HAYEHHS JJIS PO3BUTKY I[YKPOBOi rainy3i YKkpainu.

PEAKIIIS COI HA YIOBPEHHSI HA YOPHO3EMI OIIIJI30JIEHOMY
INPABOBEPEXHOI'O JIICOCTEILY

Yopuokons H. O., 11 M-a, pakynabTeT arpoHOMIi
HaykoBwuii kepiBHUK — 1. C.-T. H., ipodecop I'ocnoxapenko I'. M.

VYkpaiHa € OJHUM 3 HalWOUIBIIMX BUPOOHMKIB 1 eKCOpTepiB coi y cBiTi. Haitbunpmi miomi
nociBy BoHa 3aiimae y [IpaBo6epexxnomy Jlicocteny. [IpoTe kimiMaTH4YHI yMOBH IILOTO PETIOHY HUHI
XapaKTEPHU3YIOThCS HECTIMKUM 3BOJIOKEHHSIM 1 BUCOKMMH TeMIIepaTypaMmH y JITHIH Mepiof, IO
3a3BHYal MMPU3BOIUTH JI0 3HUKEHHS YPOIKAWHOCTI COi.

Cepen YMHHUKIB, 1110 BU3HAYAIO PIBEHb MPOAYKTUBHOCTI CO1, BAXKJIMBE MICIIC Ma€ ONTUMAJIbHE
MiHepanbHe XuBJeHHs pociuH [1]. Tomy moTpeOye BUBUCHHSI MUTAHHS 3HAYCHHS OKPEMHUX BHUJIIB
noOpuB, iX 703 Ta MOEAHAHb Y CHCTeM1 YAOOpPEHHS Ha PICT 1 PO3BUTOK POCIHH, (OPMYBaHHS
BpOKaro HACIHHS Ta HOTO SKOCTI.

ExcriepuMeHTanpHy 4acTuHy poOOTH Oylo MPOBENEHO Ha JOCHIAHOMY MOJi YMaHCBKOIO
HaIlIOHAJLHOTO YHIBEPCHUTETY B CTAI[IOHAPHOMY JTOCHII 3 BUBUYCHHS €(EKTUBHOCTI PI3HUX CHUCTEM
ya00peHHs B 4-MiIbHIN MOJNLOBIM CIBO3MIHI: MIIEHUIA 03UMa—KYKYPya3a—uUMiHb spuii—cos. [pyHT
i JOCHAOM — YOPHO3EM  OMII30JCHUH  BaXXKOCYIJIMHKOBHM 3  HU3bKUM  BMICTOM
a30Ty JIETKOT1IPOJII30BAHUX CIOJIYK 1 MIABUIIIEHUM  BMICTOM  PYXOMHX CIOJYK Gochopy W
Kairo [2].

BupomyBanu copt coi Acyka (opurinatop Cemencec IIporpeiin IHK).

JlochipkeHHSIMU BCTaHOBIIEHO, 110 yAOOpEHHs Mae 3HAUYHUU BIUIMB HA BUCOTY POCIHH COi.
Bxe na cranii BBCH 11 y BapianTax qocmiify 3 BHECEHHSIM a30THUX T0OpuB y 1031 60 kr/ra 1. p.
pociuHu  coi  Oynmu  BummM. Taka K 3aKOHOMIPHICTH  cloOcTepiraiack 1 Ha
cranisx BBCH 61 1 BBCH 71, ne Ha ynoOpeHuX AUISHKAaX JOCHIAY POCIMHM OYIW BUIIUMH
BignmoBiAHO Ha 6—7 cMm 1 4 cM. Ha cranii BBCH 91na Tni BHeceHHs A00puB pocivHU Oyiau
3aBBHMIIKU 66—67 cM 3aJIe)KHO Bijl BapiaHTy AOCHITY (32 BUCOTH Ha KOHTpoJIi 6e3 100puB 63 cMm). B
ymoBax 2024 poxy BIUIMB (pochOpHUX 1 KaTiHHUX JOOPUB Ha 1€l MOKa3HUK OyB HEIOCTOBIPHUM.

[TocynuuBi yMOBH BereTalifHOTO Mepioly rajibMyBad YTBOPEHHs OyIb004OK Ha KOpEHEBIiH
cucTeMi pociuH coi. IX Maca 3amexHo Bin ocobnuBocTeil ymobpenHs Gyma B mexax 0,5-0,9
I/pOCIIHUHY.

YacTka HaciHHA y HaJ3eMHIM Maci pOCIMH coi Majo 3ajexana Bif yaoOpeHHs 1 Oysa B Mexax
34,2-37,1 % Ta 30uTbIIYyBaNIacs 3a moJinmeHHs gochopHoro i KamiiHoro >kuBJIeHHsA. Maca 1000
HACIHUH 31 301IbIIIEHHS 103 BHECEHHS JOOPUB, 0COOIUBO a30THUX, 3HIKYBAJIAC.

VYposxaiiHiCTh HaciHHA coi y pociifi B ymoBax 2024 poky Oyna mopiBHSHO HU3bKOIO — 1,39—
1,67 1/ra, M0 NOSICHIOETHCS HECHPUSATIMBUMH MOCYIUTMBUMU MOTOJHUMHU yMoBaMu. [IpoTe HaBiTh
3a TaKMX YMOB Ha JIUIHKaxX 1ociiny 3 BHeceHHIM NgoP30K30 mopiBHAHO 3 aOCOMIOTHUM KOHTPOJIEM
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BoHa migBuinyBanack Ha 20 %. HaiiGinpmmii BB Ha (GopMyBaHHS BpOKar0 cOi Maja a3oTHa
CKJIaJIOBA TOBHOTO MiHEPAIBbHOTO J0OPHB, a HAWMEHIINHN — KaliiiHa.

BwmicT Ginka B HACiHHI COi IiJ BIUIMBOM IOJIIMIIEHHS MIHEPAJIBHOTO YKMBIICHHS JOCTOBIPHO
MiZIBUIIIYBAaBCSA 1 3aJI)KHO Big BapiaHTy ynoOpenns OyB y mexax 39,8-40,2% 3a BMICTY B
abcomroTHOMY KOHTpOJIi 6e3 1oopuB 39.2 %. [linBuieHHs BMicTy OiTka B HACIHHI Ta 30UTBIIICHHS
HOro BpOKAMHOCTI crpusuio 30UThIICHHIO 300py OuTka y BapianTi mociiny NeoP3oKszo Ha 125 kxr/ra
abo Ha 23 %.

Otxe, cucteMu yIOOpEHHS HABITh 3a MOCYIUIMBUX MOTOIHUX YMOB BEreTAI[IHHOTO MEpioy
Mae 3HaYHMHW BIUIMB Ha (OPMYBAaHHS BPOXKAIO HACIHHS cCOI Ha WOro  SIKICTh, TOMY
JOCIIKCHHS 1IbOTO MUTAHHS HOTPIOHO MPOJIOBKUTH.

Cnucox BUKOPUCTAHUX JAKepe
1. YopaBniHHS JKMBJIEHHSAM OJIMHUX KyibTyp : 3a3ar. pel. I'. M. 'ocnonapenka. Kuis
TOB «TPOIIEA», 2025. 360 c.
2. CrarionapHi mojpoBi nocnian Ykpainu. Peectp arecrartiB. Kuis : Arpapna Hayka, 2014.
146 c.

57



CEKLIA 4. 3AT'AJIBHOT'O 3BEMJUIEPOBCTBA

SUNFLOWER GROWING TECHNOLOGY

Zamkovenko Y. student of the 43th group, faculty of agronomy;
Scientific adviser - candidate of agricultural sciences,
Associate Professor Borysenko V.V.

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 (P20s), 10-12 kg of potassium (K20), 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 infectious diseases. Organic fertilizers are best applied to the preceding crop at a
rate of 3040 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.
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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 c¢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 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
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ensure proper storage conditions, the room should be dry, well-ventilated, and previously cleaned
and disinfected from grain pests.

JOUIJIBHICTD I IEPEBATU YTPUMAHHS IPYHTY HA
CIVIbCBKOI'OCITIOJAAPCBKUX MOJIAX TA B IIVIOJOBUX HACA/IKEHHAX

Yaiika-Iloso3 FO. I'. 22-a rpyna, GakynbTeT arpoHOMii
HaykoBuii kepiBHUK KaHIHIAT C.-T. HayK - Jlo3incbka A. C.

YTpuMaHHS TPYHTY B HAQJIE)KHOMY CTaHI € OJIHIEI0O 3 OCHOB CTajoro 3emuiepodcrBa. Y
TUTOZIOBUX HACa/DKEHHAX 1 Ha TOJISIX MPaBHIIbHA CHCTEMA JIOTIISTY 32 TPYHTOM CIpHsi€ 30epeKeHHI0
HOro CTPYKTYpH, BOJIOTOCTI Ta POIOYOCTI, 1110, B CBOIO Uepry, 3a0e3neuye BUCOKY IPOJYKTUBHICTD
KyJIbTyp 0€3 HaAMIpHOTO BUKOPUCTAHHS JOOPUB Ta arpoxiMikaTiB.

3 ornsay Ha CcydacHI KJIIMaTW4YHI BUKIMKM Ta IHTEHCHUBHE 3€MJIEpPOOCTBO, TpaaMLIiiHI
MIAX0AU A0 OOpOOITKY TPYHTY 4YacTO MPHU3BOJATH 1O JErpajallii I'PYHTIB, 3HM)KEHHS BMICTY
ryMycy, YIIUIbHEHHsI, €po3li, 3aCOJeHHs Ta XIMIYHOro 3a0pynHEeHHS. 3a JaHMMM HAayKOBIIB, 3a
OCTaHHI JIECATHJIITTS YKpaiHChKI 4YOpHO3eMH BTpaTwim 10 25% Trymycy, IO 3yMOBIIIOE
HEOOX1IHICTh 3MIH Y MiIX0JaX 0 3eMJIEKOPUCTYBaHHS.

PanionanbHe yTpuUMaHHS IPYHTY BKJIIOYA€ CUCTEMY 3aXO/[IIB, CIIPSIMOBAHUX Ha 30€pesKeHHs
HOTO POJIFOYOCTI, 01070TIYHOT aKTUBHOCTI Ta 3aTHOCTI /10 CaMOBIAHOBJICHHS. Takuil miaXim €
JOTUTBHUM SIK 13 €KOJIOTIYHOT, TaK 13 €KOHOMIYHOT TOUKHU 30DYy.

OpHi€ero 3 TOJOBHUX MepeBar yrpuMaHHS TPYyHTY € 3amno0iranHsa eposii. [lokpus rpyHTy
POCIHMHHICTIO 200 MYJIBYOI0 CYTTEBO 3MEHIIYE 3MHUBAaHHS MOXMBHUX PEYOBHH 1 YTBOPEHHSI SPIB,
oco0nmBOo Ha cxuiax. KpiMm Toro, 30epekeHHS BOJIOTH € OJHHM 3 BaXKJIMBUX YMHHUKIB, II€
3aTiHEHHS TMOBEPXHI 3eMJli ab0 TMOKPUTTSA ii OPraHiuHOI Macol0 3HW)KYE BHIIAPOBYBAHHS, IO
aKTyaJIbHO B YMOBaX 3MIHH KJIIMaTy.

Tako) yTpuMaHHS TPYHTY B MOKPUTOMY a00 0OpoOJieHOMY CTaHi JAOMOMAarae peryiroBaTH
TEeMIEepaTypHUH pPEXHUM KOPEHEBOI 30HH, IMOKpalye aepalilo W CHpus€e aKTHUBHOCTI I'PYHTOBOI
Mikpodopu. 3a MpaBWILHOTO MAXOMy (HANPHKIAA, BUKOPUCTAHHS CHIEPATIB, arpOTEXHIYHUX
3aXOJIB TOIIO) II€ 3HIKYE MOTPeOy B XIMIYHMX 3aco0ax OOpoThOM 3 Oyp'ssHaMu, MIKITHUKAMH 1
XBOPOOaMHU.

Ha npakrtumi 3acTocoBYIOTbCA pPI3HI METOAM YTPUMaHHSA IPYHTY BiJ YOPHOrO mHapy 10
3aJy’KeHHs, MYJIbUYBAaHHS Ta CUJAEpPALlli, 3aJ€XKHO BiJ THUIy HAacaKe€Hb, IPYHTOBO-KJIIMATHYHUX
YMOB 1 arpoTexHi4Hoi cucteMu. Bubip Meromy mae 06azyBaTHCs Ha NPHHIMIAX E€KOJIOTIYHOCTI,
€KOHOMIYHOT IOIUTBHOCTI Ta IOBFOCTPOKOBOTO 30€PEKEHHS POJIFOYOCTI.

Taxkum yMHOM, NTPaBUIbHE YTPUMAHHS IPYHTY € HE JIMIIE arpOTEXHIYHOK HEOOXIAHICTIO, a i
BOKJIMBUM 3acO000M 30epeXeHHS MPUPOJHHUX pecypciB, Mo 3abe3meuye CTaOUIBHICTH 1
e(heKTHBHICTh arpOBUPOOHUIITBA [4].

IlepeBarn yTpUMaHHS IPYHTY Ha CUIbCBKOTOCIOJAPCHKUX TMOJSAX Ta B IJIOJJOBHUX
HACa/DKEHHSX, L€ paliOHalbHE YTPUMAaHHS IPYHTY, 30KpeMa 4epe3 BUKOPUCTAHHS CHJIEpaTiB Ta
OpraHiuHUX J0OpHUB, L0 CIpHsie 30UIbIIEHHIO BMICTY rymycy. Lle mokpaiye cTpyKTypy IPYHTY,
HOro BOJIONPOHUKHICTb, 10 TO3UTUBHO BIUIMBAE Ha PO3BUTOK KOPEHEBOI CUCTEMH POCIHMH. 3aBISKU
L[OMY CIIOCTEPIra€eThCs MIBUIICHHS BPOXKAWHOCTI KYJIBTYP.

s 3amobiraHHsa epo3ii Ta jerpajainii IpyHTIB y pailoHax 3 epo3iiiHO HeOe3NmeyHHUMH
arpoja"amadramMu  HOTPIOHO  BOPOBA/DKEHHS  CHUCTEMHM  JAMHAMIYHUX  CIBO3MIH  Ta
mudepeHiiioBaHOr0 BHOPsAKYBaHHA TepuTopii ciBo3MiH [1]. lle 3abe3neuye cTaOuIBHICTD
arpoBUPOOHMIITBA Ta 30epEKEHHS 3eMENIbHUX PECypCiB.

Jlns TOKpalieHHs] BOJHOTO PEXUMY IPYHTY, OOOB’S3KOBHMH BHOIp crocoby 00poOITKy
rpyHty. Hanpuknan, 6e3nosuieBi oOpoOITKM MOXKYTh CHPHUSATH KpalioMmy 30€peeHHIO BOJIOTH B
OpHOMY IIapi IPYHTY, L0 € KPUTUYHO BaXJIUBUM Y MOCYUUIMBHUX yMoBax. lle 3abe3meuye
CTaOUTbHUI PO3BUTOK POCIIMH HABITh 32 HEJOCTATHBO1 KUTBKOCT1 OTIaIiB.
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BaecenHs opraniyHUX JTOOpPHB Ta BUPOILYBAHHS CHJIEPATIB CIPUSIOTH 30araueHHIO TPYHTY
OpPraHiYHUMH PEUOBHHAMH, II0 CTUMYIIOIOTH JiSNIBHICTh KOPUCHHX I'PYHTOBHUX MIKPOOPIaHI3MIB.
Ile moxkpamrye mpormecu po3KIaay OPraHiYHUX PEIITOK, MOOLTI3aIil0 MOXUBHUX EJIEMEHTIB Ta
3arajibHy 010JIOTTYHY aKTHBHICTb TPYHTY.

st 30epekeHHsT CTPYKTYpH IPYHTY Ta OOpoThOa 3 3aCOJIEHHSM Yy 3pOLIYBaHHX calax
BOKJIMBO KOHTPOJIFOBATH SIKICTh IOJMBHOI BOJM Ta 3amobiraTu 1i 3aconeHHio [2]. BHeceHHs
OpraHiuHUX JOOpPHB Ta BUPOILYBAHHS CHIEPATIB JOTIOMArarTh MIATPUMYBATH ONTUMAJbHHUHA
BOAHO-(DI3BMYHMI CTaH TPYHTY, 3amoOiraloyn HAKONWYCHHIO coJiel Ta 30epeXEeHHI0 HOro
CTPYKTYpH.

PamionanbHi  arpoTeXHIYHI 3aX0JaW, Taki SK 3MEHIICHHS KUIBKOCTI OOpOOITKiB,
BUKOPUCTAHHS CUJEPATiB Ta OPraHIYHUX JTOOPHB, MOXKYTh 3HAYHO 3HU3UTH BUTPATH HAa EHEPrOEMHI
omeparii Ta XiMI4HI 3aco0u 3axucty pociuH. lle poOuTh BUPOOHHUITBO OUTBIT E€KOHOMIUYHO
e(eKTUBHUM Ta CTIHKUM JI0 PUHKOBUX KOJIUBaHb.

HayxoBi nocnipkeHHsl NIATBEPAXKYIOTh, 10 KOMIUIEKCHUM MiJIX1A O YTPUMaHHS I'PYHTY B
TUTOZIOBUX HACa/DKEHHAX Ta Ha CUTbCHKOTOCIIONAPCHKUX TOJSAX, BKIIOYAIOUYM BHKOPHCTAHHS
OpraHiyHUX J0OpUB, CHIAEpaTiB, ONTHUMAJIbHUX CIOCOOIB OOpOOITKY Ta CIBO3MIH, CIIpUSiE
MIZBUIIEHHIO POAIOYOCTI, 30€peKEHHIO CTPYKTYpU IPYHTY, MOKpPAIIEHHIO BOJHOIO PEXUMY Ta
61os0riuHOi akTUBHOCTI. Lle 3a0e3neuye cTaOUIbHICTH arpOBUPOOHMIITBA, €EKOHOMIYHY BUTOJY Ta
30epeKeHHST HAaBKOJUIITHBOTO CEPEIOBHIIIA.

3anpoBa/KEHHSI arpoOEKOJIOTTYHUX METOJIB yTPUMaHHS IPYHTY, 30KpeMa Ol0JOTIYHUX
n00pHUB, CHAEPATIB Ta €HEPTOOIIATHUX CIIOCO0IB 00POOITKY, 3HMKYE BUTpaATH rocroaapcts [3]. 3a
OIIHKaMHM, 11 MIAXOAW JO3BOJIAIOTH 3MEHIIUTH coOiBapTicTh mpoaykuii Ha 10—15%, 30epiratoun
a00 HaBITH MIJBUIIYIOYH 11 SIKICTh.

PamionanbHe yTpuMaHHs TPYHTY Ha pULIl Ta B ITUIOJJOBUX HACaIKEHHSAX € HAyKOBO
OOTpYHTOBaHUM TiAX0J0M 70 (OpPMYBaHHS CTIMKHX arpocucTeM. Peamizarisi CUCTEMHU 3axOJiB 13
3aXMCTy Ta BIIHOBIIGHHS TIPYHTIB [O3BOJISIE HE JIMINE MIABUIIUTH IX TMPOTYKTUBHICTh, a U
3a0€3MeYnTH JTOBTOTPUBATY €KOJIOTIYHY piBHOBary B arposanmmadrax. [lomamemn mgocmimkeHHsS
MOBUHHI OyTH CHOpSMOBaHI Ha aJanTaIlil0 METOJIB TPYHTO30CPEKEHHS /10 pPI3HUX TPYHTOBO-
KIIIMaTUYHUX YMOB YKpaiHU.
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RAPESEED: IMPORTANCE OF THE CROP AND CULTIVATION FEATURES

Savaryniuk Oleksandr student of the 22 k-a group, faculty of agronomy;
Scientific adviser - candidate of agricultural sciences, Associate Professor Borysenko V.V.

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-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.
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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 c¢m), 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.

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
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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

Kruplyak Vladyslav student of the 43th group, faculty of agronomy;
Scientific adviser - candidate of agricultural sciences,
Associate Professor Borysenko V.V.

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 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 m¥ha, 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 16—18 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
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micronutrients significantly 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
3045 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.

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 c¢cm using grain
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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

Nikipelov Mykhailo student of the 43th group, faculty of agronomy;
Scientific adviser - candidate of agricultural sciences,
Associate Professor Borysenko V.V.

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 vyields 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 6570 % 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, B2, Be, E, and C), essential amino acids, minerals, and trace 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 yield, 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 kg.

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
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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 2-3 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 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.
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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.

THE TECHNOLOGY OF GROWING WINTER RYE
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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 vyield, 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 (N3o) 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 kg/ha of
active phosphorus (P20s) 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
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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.

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.
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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 (I1l -VII 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 December - January. Fullial nutrition of carbamide (Nso) 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 (Nso). 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), PesoKeso-back, background+Nso,
background+Neo, background+Ngo, background+Ni20. 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 Neo 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 Nao-N12o 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.
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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 BUJIAHHHA

35IPHUK CTYJIEHTCBKUX HAYKOBUX ITPAIlb
YMAHCBKOI'O HAHIOHAJIBHOI'O YHIBEPCUTETY

dakyJbTeT arpoOHOMil

BinnosinaneHuii penakrop — Henouarenko Onena OnekcanapiBHa

BinnosinaneHuii cexperap — TperbsikoBa CBiTiiana OnekciiBHa

Buoaemwvcsa 6 asmopcokiu pedaxyii. Pedaxyis ne nece 8ionosgioanvbHocmi 3a 3micm mamepianis.
Aemopu emiueHux mamepianie 8UCI081I0I0Mb C8OI0 OYMKY, KA He 3a8HCOU 3012aembCsi 3 NO3UYIEID

peoaxuyii.

Kowmm’rorepne Bepctanns TperbsikoBa Csitnana OnekciiBHa
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	• drip irrigation;
	• base irrigation;
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	• use of biological methods of plant protection;
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	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. Consider some of the most promising areas:
	1. Satellite monitoring of crops
	The use of satellite technologies allows farmers to receive up -to -date information about the status of their fields. This includes:
	• NDVI vegetative index evaluation
	• Monitoring soil moisture
	• yield forecasting
	1. Artificial intelligence and machine learning
	Artificial intelligence technologies are increasingly used in Ukraine's agriculture. They help:
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	• predict weather conditions and risks for crops;
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	The introduction of IOT devices allows you to create “smart farms” where:
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	• farmers receive up -to -date information in real time;
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