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CEKIIS 1.
POCJIMHHUIITBO

ORIGIN OF VEGETABLE PEAS

MoaexaeB Hazap, Kopoabs Mukoga cryaentu 14-ma rpynu ¢akyJbTeTy arpoHOMIl
KepiBHUK — 1OKTOD C.-T. HayK, mpodecop [Tonropernpkuii C. I1.

Among leguminous crops, peas, beans, and vegetable beans are of production
Importance in agriculture, in particular in vegetable growing. Vegetable peas have been
known to man for a long time. In Switzerland, archaeologists excavated settlements
dating back to the Stone Age and found peas. The grains found differ little in size from
the culture grown in our time.

The fruits of peas are beans, which are often incorrectly calling pods. The
ancestors of these cultures in ancient times were lianas in tropical forest conditions,
where the struggle for light was crucial. Peas are one of the oldest crops. The homeland
of peas is Central Asia and the Mediterranean. A. Dekandol found peas in the wild in
Western Asia, in the south of the Caucasus, in India and Italy.

Peas are one of the oldest agricultural crops. There is a version that the homeland
of the seed pea is Iran, Turkmenistan, where its small-seeded species are grown. Large-
seeded peas have been grown on the lands of modern Ukraine since ancient times (4-6
thousand years BC), which is proven by archaeological finds. A well-known saying in
the Ukrainian language about the antiquity of the event — it was during the reign of
Tsar Pea, also indicates the widespread cultivation of peas in ancient times.

Remains of seeds found in settlements dating back to the Stone and Bronze Ages
indicate that the pea is a very ancient cultivated plant. Its culture in Western India and
Ethiopia dates back to ancient times. Peas were also growning in ancient Egypt and
were founding in tombs of the 12th dynasty (2000-1788 BC). Already Theophrastus
(372-287 BC) distinguished peas from other legumes. Peas were widely distributed
and known among the Romans. At that time, at first, probably, only ripe peas were
using for food, and only in the middle of the century, they began to use green peas as
well.

It is known from written sources that in Ancient Greece and Ancient Rome as
early as the IV-III centuries to BC, peas were used not only for food, but also for
livestock feed and as green fertilizer. Vegetable peas are knowning in culture earlier
than grain peas. It ranked first among vegetable and legume crops. In Europe, vegetable
peas began to be growning in the 17th century in Holland, and at the beginning of the
18th century, it was broughting to England. In the middle of the 18th century, the
culture of vegetable peas was widespread in Europe.

On the territory of modern Ukraine, peas have been knowning as a leguminous
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vegetable crop since the XI century, and some authors name an even earlier date — VI-
VIII centuries. Peas gained the greatest distribution in Ukraine from the 17-18
centuries.

During this period, thanks to folk breeding, the final division of pea forms into
grain, vegetable and fodder varieties took place, which differ among themselves and
according to the requirements for individual elements of agricultural technology: the
method of sowing, the density of crops, the background of mineral nutrition, the
irrigation rate, etc.

Peas occupy a special place among other vegetable crops. It is growning in all
areas of Ukraine, including in the Steppe — up to 25% of the total area. The average
yield of pea seeds reaches 24 c/ha, which indicates its high potential.

Peas, as an agricultural crop, have a centuries-old history of cultivation. Initially,
peas were growning in gardens, and later they began to grow in the field, increasing
the area. With the mastery and development of plant selection, peas began to be
growning again, along with field, and in garden (vegetable) culture.

The development of the pea as a cultivated plant certainly began with forms that
were very similar to our field pea, or field pea. In addition to colorful flowers and dark-
colored seeds, they probably had, on the inside, a flap with a parchment layer so
strongly developed that it could tear the bean when ripe. The reduction of this
parchment layer, as well as the loss of the colorful color of the flowers and the dark
color of the seeds, were important stages on the way of transforming the pea into a
cultivated plant. After various forms of peas were describing already in the middle of
the century, in the 19th century in England systematic selection of peas was starteding,
which was following by local German improved varieties before and after the First
World War. Thanks to the simple and understandable structure of the flower, the pea
became the object of Mendel's famous crossbreeding research.

FORMATION OF THE WINTER WHEAT CROP STRUCTURE

Xapuenko Bagum ctynent 11-ma rpynu ¢akyibTeTy arpoHOMii
KepiBHuK — kanauaar c.-r. HayK, aoueHT [lonropeuska H. M.

The productivity of winter wheat plants depends most on two elements of the crop
structure: the density of the productive stem and the mass of grain from one ear.
According to the requirements of intensive technology, there should be approximately
600 ears per 1 m. Fertilization at the Ill-1V stages of organogenesis enhances the
formation of elements of spike productivity, contributes to the establishment and
preservation of spikes. The number of grains in an ear depends on the number of
flowers and their reduction. The laying of flower tubercles begins at the V stage of
organogenesis. In winter wheat, the average number of ears in an ear is in the range of
16-22 pcs. This is a varietal trait, which can be influencing by both growing conditions
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and agrotechnical measures.

The elements of the crop structure are in a complex correlation dependence both
among themselves and with grain yield. For winter soft wheat varieties of the intensive
type, the determining factor for obtaining high yields is the density of the productive
stalk, the number of grains per plant and ear, as well as the weight of grain from the
ear and plant. In favorable growing conditions, the increased productivity of the ear
(the number of grains and the weight of the grain from the ear) is realizing when there
are 600700 pcs. Productive stems per 1 m?> Temperature and amount of precipitation
after flowering and seed setting, ripening conditions, availability of nutrients,
additional nitrogen application — all this affects both yield and grain quality.

The winter crop uses the main amount of nutrients during the period of tillering —
heading, when the ear is formeding. Nitrogen deficiency during this period leads to the
formation of an insufficiently developed ear with a small number of spikelet’s
containing thin grain.

In the conditions of the Northern Steppe, the most rational dose for local feeding
of winter wheat plants of various varieties was the dose of N3y, which contributed to
the effective improvement of crop structure indicators. The length of stay of winter
wheat plants in the state of tillering — the beginning of tuberization is on average 20 or
more days. The beginning of emergence into the tube is a critical period for winter
crops for providing moisture and nutrition, which depends on the number of grains in
the ear. An advantage in the formation of ear productivity of various varieties of winter
wheat when they are placing in a black pair compared to growing after spring barley
has been revealing.

Under the influence of mineral fertilizers, both the total number of stems and
productive ones increase. An important role in the effective use of fertilizers belongs
to the variety. Varieties and nutritional background are powerful factors that contribute
to increasing the yield of winter wheat grain. The structural indicators that ensure the
formation of the crop, the main quality indicators, in particular the content of gluten
and protein are significantly influencing by all factors: nutrition regimes, biological
features of the variety and weather conditions.

The formation of the ear of winter wheat takes place in the spring during the
period of recovery of spring vegetation — emergence into the tube. The mass of grain
from one ear is a derivative of the number of grains in the ear and the mass of 1000
grains. It was founding that spring drought causes a decrease in the length of the ear
and the number of ears in the ear, summer drought has the most detrimental effect on
the formation of the mass of 1000 grains and the mass of grain of one ear.

Grain size is an important component of wheat yield. The main elements of the
wheat crop structure are the number of productive stalks per unit area, the number of
grains in an ear and the weight of 1000 grains.
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ECONOMIC VALUE OF SPRING BARLEY

Mupropoacbkuii Banentun cryaent 11-m-3a rpynu akyabTeTy arpoHOMil
KepiBHUK — KaHIUAT C.-T. HayK, aoueHT [lonropernska H. M.

At the current level of agricultural development, it is possible to obtain high grain
yields every year. The problem of providing the population with food grains is mainly
solving by increasing the production of winter wheat and other grain crops. At the same
time, there is a need for high-quality fodder grain. Spring barley is one of the important
forage crops that can fill this gap.

Barley is one of the most common agricultural crops in world agriculture and has
been cultivated since prehistoric times. Excavations show that it, along with wheat,
was knowning even in the Stone Age. Barley spread to Europe from Asia Minor in the
4th — 3rd millennia BC. e. In the same period, barley began to be growning on the
territory of modern Ukraine.

Wild barley (Hordeum vulgare L.) is an important fodder, food and technical
crop. The chemical composition of the grain is characterizing by high fodder qualities
and is using as a concentrated feed for all types of farm animals and especially for
fattening pigs. In terms of nutrition, 1 kg of barley grain corresponds to 1.2 fodder
units, which includes 100 g of digestible protein. On average, grain contains, in
percentages: proteins — 12.2%, carbohydrates — 77.2%, fats — 2.3%, ash — 2.8%. Protein
is valuable for its amino acid composition, especially for its lysine and tryptophan
content. Barley straw and chaff are valuable roughages. In the south of Ukraine, barley
Is used for green fodder and hay mixed with legumes (veca, peas).

From vitreous and coarse-grained double-row barley, which contains 9-11%
protein, 82-85% starch. Due to low-quality gluten, flour is not suitable for baking
bread. If necessary, it is adding as an admixture to wheat or rye flour when baking
higher quality, whole grain bread.

Two-row barley grain is the best raw material for brewing. Brewing grain should
be large and leveled with a low protein content (9.0-12.5%) and a high starch content
(63-65%). Barley grain is also using for the production of coffee substitutes and malt
extracts. Brewing waste (beer grits) is used for animal feed.

In the world structure of sown areas, barley ranks fourth after wheat, rice and
corn, and in Ukraine, it is second only to winter wheat and corn. Such a wide
distribution of barley is connecting with its universal use.

Ukraine ranks among the five most powerful global producers of barley along
with the European Union (27 countries), Russia, Australia and Canada in terms of
cultivated area and volume of barley grain production. These same countries are also
leading exporters. If we talk about the main consumers, Turkey, Saudi Arabia and the
United States should be adding to the already mentioned countries, of which Turkey
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and the USA cover their needs at the expense of their own production, and Saudi Arabia
Is the world's largest importer of fodder barley. China (the world's second largest
importer of barley) is a major consumer with a high share of imports.

According to the FAO, 42-48% of the annual gross harvest of barley is using for
industrial processing (including compound feed), 6-8% for beer production, 15% for
food and 16% for fodder purposes.

In general, the productivity of spring barley depends on such basic elements as
number of ears per plant, grain size, weight of ear and weight of 1000 grains. Some
authors note that one of the most important signs of productivity of spring barley is the
number of grains in an ear. Others insist on a greater influence of the root system. Thus,
it has not been clarified which of the elements of productivity is decisive in increasing
the yield of this crop and which combination of agrotechnical measures achieves the
highest level of grain productivity of spring barley plants.

Varieties of barley of different subspecies belong to various ecological biotypes
of culture. They are characterizing by different reactions to changes in the external
environment and differ in different rates of growthing and development.

The importance of varieties in technology is determining, first, by their ability, as
active biological factors, in the process of self-regulation of ecological systems to
effectively counteract the adverse effects of other factors, which to one degree or
another are capable of disrupting the balance of natural ecosystems and initiating
processes of environmental pollution.

Among the agricultural practices in spring barley cultivation technology, the share
of the variety accounts for 20-28% of the yield increase, and in extreme weather
conditions, it has a decisive role. The variety remains not only a means of increasing
productivity, but also a factor without which it is impossible to realize the
achievements of science and technology. In agriculture, the variety acts as a biological
system that cannot be replacing by anything.

According to scientific research, it is possible to increase the productivity of all
agricultural crops by 30-50% due to the introduction of new varieties. Intensification
of agricultural production requires a complex combination of productivity, high grain
quality, resistance to pathogens and pests, as well as adverse environmental conditions
In one variety. It is necessary to grow not a random set of varieties, but one that will
allow the most comprehensive and effective use of the variety of environmental
conditions.

The annual increase in air temperature, which exceeds the long-term indicators,
against the background of a significant lack of productive precipitation, forces
scientists to search and develop effective technological techniques to increase the
drought resistance of spring barley plants and introduce modern varieties into
production.



The biological feature of the variety, the place and growing conditions determine
the value of its grain. In view of climate change, not only varieties with maximum
potential yield are important, but also those that combine a high level of productivity
with resistance to adverse environmental conditions, that is, have increased adaptive
potential. Average yields of spring barley in Ukraine, if the growing technology is
following, can be increasing to more than 4.0 t/ha, but intensive-type varieties realize
their yield potential by only 20-50%.

The peculiarity of the new varieties is also the special characteristics of grain
quality, which must be laid down by the breeder and implemented in the production
process using appropriate growing technologies. Requirements for varieties of
different quality categories are often diametrically opposed, which excludes the
existence of barley varieties of so-called "universal" use. Cultivation of intensive type
varieties allows obtaining high yields of barley, but at the same time, a careful approach
to the technology of their cultivation is necessary.

Modern technologies for growing agricultural crops are basing on the widespread
use of a large number of chemicals; therefore, the ecological stability of varieties and
their stability remain important factors in the intensification of grain production.

The potential of spring barley can be successfully realizing due to the application
of intensive growing technologies, and therefore new varieties must be suitable for
them, provide high economic efficiency of grain production, be adapted to a certain
level of agriculture, and be resistant to stress factors.

Scientists note that grain yield and productivity components depend precisely on
the biological characteristics of varieties. More resistant to the influence of biotic
factors are the six-row varieties of the brewing direction of use. Bare- grain barley
samples have lower germination and are less resistant to acceleration of physiological
processes than membranous ones.

Its quality indicators depend on the morphotype and variety of spring barley, in
particular, the content of protein, starch, sugar, lipids, fiber and ash, and it is 13.7 for
membranous barley; 58.2; 3.0; 2.2; 20.2; 2.7, and 14.1 for whole grains, respectively;
63.4; 2.9; 3.1; 13.8; 2.8 g/100 g of dry matter. From the given data, it is clear that bare
lake barley is inferior to film barley only in terms of fiber content, but exceeds it in
terms of protein and starch content.

According to the literature data, in order to obtain high yields of spring barley, it
Is necessary to introduce high-yielding varieties that have economic and valuable
characteristics and are adapted to the specific soil and climatic conditions of the
growing zone.
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ORGANIC TECHNOLOGY OF GROWING SOYBEANS

Kolesnik Svitlana student of the 41th group Faculty of Agronomy;
Scientific adviser — candidate of agricultural sciences,
Associate Professor Tretiakova S. O.

Soy is an important leguminous crop. Over the past 10 seasons, an increase in the
area of crops under it has been recording in 16 regions of Ukraine. This is evidencing
by the data of the dynamic infographic of soybean acreage from SuperAgronom.com.
Today, about 60% of soybeans are processing into oil.

Soybean is the main grain legume crop in the world in terms of cultivated area
and gross grain yield. It is growing in more than 40 countries on a total area of more
than 50 million hectares. Such a wide distribution of soybeans is explaining by the
universality of its use as an important food, technical and fodder crop. This is due to
the exceptionally favorable combination of organic and mineral substances in the
seeds.

The high value of soybeans is determining primarily by the high content of
complete protein, which in terms of amino acid composition is close to proteins of
animal origin and is well absorbing by humans and animals. It is also important that
the main soy protein, glycine, is able to coagulate when acidified, which makes it
possible to make a large number of different food products from seeds and beans. In
addition, medical science has established that soy foods contain antisclerotic
substances, which is especially important for older and elderly people.

For organic cultivation, it is necessary to choose disease—resistant varieties, since
in the absence of fungicidal protection; the only hope is the plant's own "immunity".

Varieties should be selecting primarily based on such parameters as resistance to
stress factors and yield indicators. Resistance to diseases is especially important,
because we cannot fight diseases with fungicides. The Khorol variety showed itself
very well. It is resistant to damage by pests and diseases, early ripening, and therefore
vacates the field early, which makes it a good predecessor for winter wheat. Besides,
it is highly productive.

An equally important condition for growing organic soybeans is the observance
of crop rotation, because the correct rotation of sowing will minimize the risk of
infections and diseases.

In organic production, if you work according to all the rules, soybeans need to be
returning to the field once every 4 years, so that infections do not accumulate in the
soil and there are no problems with crop diseases in the future. Therefore, inoculation
must be carried out during sowing.

Inoculation is the treatment of soybean seeds with bacterial preparations. In the
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soil, bacteria interact with the legume root system, forming colonies in the root
nodules. Now this is not new in agronomy, but there is a removable element of
cultivation technology that increases the productivity of soybeans.

Tillage. Soybean cultivation technology requires only high—quality soll
preparation. The main tillage ensures wrapping of fertilizers, post—harvest residues,
accumulation of moisture, improvement of the structure of the seed layer, high quality
sowing of seeds, and weed control.

The main cultivation includes 1-2 husking is to a depth of 8-10 cm, fertilization
and plowing to a depth of 22-25 cm after grain precursors and 25-30 cm after corn. In
fields where the soil has not been prepared since autumn, surface treatment with deep
loosening should be used. Pre—sowing soil cultivation should be minimal and at the
same time ensure the destruction of weed sprouts, moisture conservation, additional
leveling off the field, before applying fertilizers. Pre—sowing cultivation is carried out
to a depth of 5-6 cm with the simultaneous application of one of the soil herbicides.
Tank mixtures of these drugs are also using in half doses, depending on the species
composition of the weeds.

BIOLOGICAL FEATURES OF WINTER WHEAT

Anacracenko Jlenuc ctyneHt 12-ma rpynu ¢akyabTeTy arpoHoMii
KepiBHuK — KaHauAaT c.-T. HayK, goueHt [loatopernska H. M.

Wheat is the most valuable grain crop, both from the point of view of its origin
and use as a source of food for humans and animals. Wheat is an ancient cultural plant
that was cultivated on the globe in prehistoric times, 15-10 thousand years BC.

Moisture accumulated during the autumn-spring period is in many cases the main
source from which wheat draws it for growth, development and crop formation during
the growing season. Water consumption by the wheat plant during the growing season
Is uneven and is determined by the power of the plant in individual phases of growth
and changes in meteorological conditions.

After the appearance of seedlings, the vegetative mass of wheat increases every
day, and with it the evaporation surface increases, and with it the water consumption.
In spring wheat, along with the increase in vegetative mass, the external conditions are
such that with each growth period, the air temperature increases, its relative humidity
decreases, and solar radiation increases. All these elements enhance the ability of wheat
to evaporate and despite the shading of the soil by the plant, which reduces losses,
water consumption in the wheat field increases.

In winter wheat, the conditions described above occur in the opposite direction,
so water consumption under winter wheat goes in the opposite direction. So, to ensure
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friendly and full germination of winter wheat, 30—40 mm of precipitation needs during
the period of the beginning of sowing and emergence of seedlings.

Thanks to the presence of moisture in the soil in the second half of September and
in the first half of October, winter wheat plants tend to sprout more vigorously, the root
system goes deep into the soil. Excess precipitation during this period leads to the
development of a large aboveground vegetative mass, the hardening of plants is
weakened, the mass of roots decreases, which leads to a decrease in the resistance of
plants to the onset of cold weather. With the onset of spring, water consumption in
winter wheat plants is the same as in spring wheat. On hot days, the moisture deficit
increases every day, the difference between the need for water and its availability in
the soil in the absence of precipitation increases with the further growth of wheat and
most during the increase in dry matter of the plant — in the period from the beginning
of emergence into the tube until flowering. They react especially sensitively to
uniformity of precipitation of the durum wheat plant. The latter, with more frequent
precipitation, even with a smaller total amount of it, gave a higher yield than in years
with abundant, but rarely falling precipitation.

As is known from the morphology and biology of durum winter wheat, which is
studied by many researchers, the bushiness of plants is average (2—3), rarely high (4—
6 stems per plant).

In addition to changes in water consumption caused by weather conditions, its
losses increase greatly under the influence of damage to plants by leaf rust or insects.
Wheat plants affected by leaf rust increase moisture consumption per unit of dry matter
by 32-100%. At the same time, damage to plants in the early stage of vegetation leads
to higher water consumption, compared to the late period of growth.

Water consumption by wheat plants is determining by many factors and varies
widely — from 600 to 2640 g per plant.

The process of seed germination occurs in the presence of a sufficient amount of
water, heat and oxygen and consists of five consecutive phases: water supply, swelling,
growth of primary roots, development and growth and formation of a sprout.

Water consumption by plants depends on its presence in the soil, the phase of
plant development and temperature. It has been established that the lack of water in the
soil in the fall, especially in the upper ten-centimeter layer, leads to delayed seed
germination, various unfriendly and thinned seedlings, insufficiently developed root
system in the upper layers of the soil.

To obtain timely, friendly and complete seedlings in the field, it is necessary that
the reserve of productive moisture in the seed layer of the soil is at least 12-13 mm.

It was established that the resistance of winter wheat to adverse wintering
conditions depends on the conditions of its cultivation in the autumn period. In
Ukraine, under conditions of sufficient soil moisture and optimal sowing dates, in
winter wheat, tillering begins 1416 days after germination.
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Numerous scientific studies show that the winter hardiness of winter wheat plants
depends on the sugar content in the nodes of the tillers.

The best conditions for the formation of frost resistance of winter wheat are
created with optimal soil moisture in the autumn period — 60% of field moisture
capacity. Other authors indicate the influence of soil moisture on winter hardiness
during the autumn vegetation period of winter wheat, in connection with the positive
effect of moisture-charging irrigation. On chernozems, due to irrigation, productivity
increases by 20-30%.

It has been established that when sowing by black steam, an important role in the
formation of high frost resistance belongs to phosphorus -potassium fertilizers, which
are applied individually or in a complex manner.

Studies show that the ratio of mineral elements has a positive effect on the frost
resistance of plants. The highest resistance is characterized by plants where the ratio of
NPK was 1.0:2.6:2.0 and 1.0:4.0:3.0, respectively.

At the same time, in the steppe zone of Ukraine on ordinary chernozems, the
negative effect of fertilizers on the frost resistance of winter wheat after black steam
decreases only in those cases when the doses of phosphorus and potassium are four
times higher than the doses of nitrogen.

Moisture availability of plants affects the establishment of generative organs. It is
known that if there is insufficient supply of water during the tillering period, the
number of spikelets in the ear is destroyed, and if there is a shortage of water after
flowering, the development of grains stops.

It is knowning that short-stemmed varieties have a slightly higher yield potential
of wheat, but less resistance to adverse wintering factors. The resistance of winter
wheat plants to wetting and the negative impact of ice crust depends little on the
hereditary characteristics of the variety. However, shortening of the stem in winter
wheat plants under the influence of shortness genes leads to a reduction in the length
of the underground internode (epicotyle), and this, in turn, causes a deeper location of
the tiller node and can have a positive effect on the wintering of plants.

Under natural conditions, wheat plants react sharply to changes in temperature.
According to many researchers, the optimal temperature for germination is 12—-15°C,
during the earing period 18-20°C and during the ripening phase 22-25°C. A decrease,
like an increase in temperature, leads to a violation of the natural development of plants
and, as a result, to a decrease in productivity or death.

For winter wheat, the temperature in the second half of October and the beginning
of November is the most critical. The higher the temperature, the lower the next year's
wheat harvest.

Wheat plants are precise about soils. They must be fertile, structural, have a
sufficient amount of nutrients: nitrogen, phosphorus, potassium and other elements.
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The reaction of the soil solution should be neutral or slightly acidic, pH 6 — 7.5.

Black soils are the best soils for wheat. Thanks to good physicochemical
properties, the root system of wheat on chernozems, in the presence of moisture in the
soil, can penetrate to a depth of up to 2 m, and thanks to the presence of nutrients at the
entire depth, chernozems provide a high yield with low rates of fertilizers.

The need for cultivated plants, including wheat, in water is often determining by
the value of the transpiration coefficient or the water consumption coefficient. The
transpiration coefficient shows the amount of water consumed by the plant per unit of
dry matter. Academician Williams, summarizing long-term data on changes in the
transpiration coefficient of various varieties of wheat, concluded that the transpiration
coefficient of this crop ranges from 235 to 1350.

The wheat plant, like any living organism, can be damaged by high temperatures.
For higher plants, a temperature of 58°C is considered the lethal limit. Due to the
historical conditions of formation, wheat is considered more resistant to heat, so high
temperatures rarely cause a lethal effect.

Spring and winter forms of wheat before the onset of high temperatures (spring
and summer) have time to loosen and take root well. Therefore, the leaves shade the
node of the bush and the soil, in connection with which, the temperature of the plants
is lower than that of the soil and air. Based on this, high temperatures do not affect the
plant directly, but indirectly through metabolic processes.

Studies have shown that high temperatures in wheat plants disrupt proper
photosynthesis, stop their growth and development. The growth of plants does not stop
immediately, but their gradual damage is observed.

THE HISTORY OF THE DISTRIBUTION AND NATIONAL ECONOMIC
IMPORTANCE OF CULTURE

Bopo6uenko Baangucaas, ctynent 19-ma rpynu gaxkynbTeTy arpoHOMIi
KepiBHUK — 10KTOD C.-T. HayK, mpodecop [lonropenpkuii C. I1.

Lupine belongs to the most ancient cultures, which were growing before our era
in Egypt, Greece and the Roman Empire. Long ago, lupines were growing in Rome,
which in terms of varietal qualities almost did not differ from modern ones. Even then,
the Romans and Greeks were well aware of its medicinal, valuable and agricultural,
food and toxic properties. Lupine was grown as a grain crop, which was used in the
preparation of everyday things and fed to animals.

In literary monuments, lupine is first mentioned in the writings of the Greek
physician Hippocrates (460-364 BC). In his book "On human nutrition", he gives an
assessment of its economic and valuable characteristics, comparing it with other
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leguminous crops. Theophrastus in the works «History of Plants» and «Physiology of
Plants» (375-289 BC) reported more details about lupine as an agricultural crop at that
time. Since ancient times, lupine has been cultivated as a grain crop, getting rid of the
bitterness in order to use it as a food product and for animal feed. Outstanding scientists
of the ancient world — Dioscorides, Avicenna, Galen, Pliny, etc. mention lupine as a
useful edible and medicinal and cosmetic plant. It is knowning that lupine was also
used as a green fertilizer.

In the middle Ages, lupine was growning in Mediterranean countries, such as
Italy, France, Spain, Portugal, where it was first known as a good sidereal crop, and
later as food and fodder.

Then the lupine migrated to the countries of Central Europe. In Germany, this
culture was not crowned with success for three reasons: late maturity, the need to
constantly import seed material from other countries, and damage by Fusarium wilt.
Therefore, yellow and narrow-leaved lupins began to be grown in Germany, not white
ones.

The time of domestication of yellow and blue lupins is considering a new stage in
the history of this culture (1940). By the end of the 20th century, the cultivated area in
Germany reached 40,000 hectares. However, cultivated plants retained many features
of wild plants, which contributed to the reduction of the cultivated area by almost half
by the 1930s.

For the first time in 1916, T. Remer put forward the idea of removing the
bitterness and toxicity of plants in order to fully use alkaloid-free lupins. Later, D. M.
Pryanishnikov made attempts in 1924. On the way to the appearance of alkaloid-free
species of lupine, the main obstacle in this regard was the lack of cheap and quick
methods for determining alkaloid content. For the first time, such a technique was
developed at the Central Institute of Genetics in the city of Miinchenberg (Germany)
by the breeder Zengbusch, who isolated new stable alkaloid-free forms of lupine. On
this basis, breeding work for fodder purposes began. Soon, white lupine became
interested in Poland as well, where they not only carried out breeding work, but also
developed agrotechnical techniques.

In Ukraine, the sown area of lupine is 50,000 ha, and the average yield is 1.0-1.2
t/ha. On the territory of Ukraine, scientific publications published the results of
collective research (Chernihiv, Volyn, Kyiv, Mogilev provinces) in 1910-1914, which
showed the effectiveness of growing lupine for green manure.

In 1931, an express method for analyzing lupine plants for alkaloid content was
developed in the biochemical laboratory under the leadership of N.N. lvanov.
According to M. I. Vavilov, the discovery of alkaloid-free lupine is a discovery of
exceptional interest for agronomy. This time is considered the beginning of the
establishment of lupine as a fodder crop.
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The discovery of alkaloid-free varieties of lupine, including white ones, in the late
20s and early 30s of the 20th century contributed to the formation of a new stage of
lupinization, which opened up huge opportunities for strengthening the fodder base and
increasing the production of plant protein. From that time, culture began to occupy a
significant place in world agriculture.

Compared to other types of lupine, white lupine is characterized by early maturity,
fast growth rates, high fodder productivity and low alkaloid content.

Culture plays an important role in strengthening the fodder base, providing
livestock with high-protein fodder that is balanceding in terms of amino acid
composition. Lupine can be used in various sectors of the national economy. Yes,
protein concentrates are using to make artificial wool. They are developing
technologies for the use of lupine in the food industry for baking confectionery, candy
production, etc. Culture is also important for technical purposes; it is using in paint,
pharmaceutical, cosmetic and other industries.

Lupine, as one of the most nitrogen-fixing crops, is a valuable sidereal crop. For
1 kg of crop sowing, up to 200 kg of nitrogen is fixing from the air, which is equivalent
to the effect of 3640 tons of manure. Thanks to a well-developed deeply penetrating
root system, this culture is able to assimilate phosphorus from difficult-to-dissolve
compounds. Lupine grows well on poor sandy soils, so it is using to improve them.

When plowing 3.5 t/ha of green mass as green fertilizer, the soil is enriched by
180-200 kg/ha of biological nitrogen and 35-40 t/ha of organic matter, which is
equivalent to 45-48 t/ha of manure.

White lupine is better adapted to growing on poor soils with a low humus content
and high acidity. According to scientifically based technology and appropriate
agricultural technology, high yields of green mass and grain can be provided on them.
This is caused primarily by high nitrogen-fixing and phosphorus-mobilizing properties
abilities of plants.

In this connection, lupine is a valuable precursor for many crops, especially for
winter crops and potatoes.

Based on the above-mentioned advantages of the culture, with the help of white
lupine it is possible to successfully develop the most intensive industries — animal
husbandry, poultry farming, pig breeding, dairy cattle breeding. Expanding the planted
areas of plants is a way to increase soil fertility, strengthen the economy, and increase
food resources.

However, despite the great national economic importance of white lupine, its
sown areas, like the rest of leguminous crops in our country, remain at an insufficient
level. Yield and gross production of grain do not meet the needs of farms.
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ECONOMIC VALUE AND BIOLOGICAL FEATURES OF GRAIN
SORGHUM

Byp’san Onekcanap cryaeHt 12-ma rpynu (GakyabTeTy arpoHOMil
KepiBHUK — KaHIUAT C.-T. HayK, aoueHT [lonropernska H. M.

Sorghum is the most important fodder, technical and food crop, which occupies a
wide area of cultivation throughout the world. Its distribution in African countries, as
well as the great variety of wild forms found on this continent, indicate that the
homeland of grain sorghum is the vast expanses of Africa. On the ancient Egyptian
monuments, built 2200 years before our era, drawings of harvesting were found and
sorghum grains were found, which testifies to the cultivation of this crop since time
immemorial. Its antiquity is confirmed by ancient monuments in the countries of East
and South Asia; therefore, there are indications in the literature that some forms of it
have an Indian origin, where cultivation was engaged in about 3000 years BC. In
China, sorghum culture was known before 2000 BC. Therefore, the origin of sorghum
can be equally associated with Africa, India and China, where agricultural culture arose
independently.

Sorghum is grown on all continents of the world for fodder purposes, and in arid
regions part of its grain is used for human food. It is estimated that more than 200
million people use sorghum grain obtained in Asian and African countries as food
during the year. Here, sorghum is the main bread crop, with which the lives of millions
of people are connected, starting from ancient times and up to the present day.

Currently, sorghum is grown in 85 countries of the world. India, USA, Argentina,
Mexico, Nigeria, Sudan, China and Ethiopia occupy the largest cultivated areas. They
account for more than 90% of the gross harvest of sorghum grain. Over the past 30
years, the global area under sorghum has increased by 50%, and the yield has more
than doubled. In the south of Russia, a wide study of sorghum was started in 1880, but
it was not widely used in practice [9]. The active introduction of sorghum into
production dates back to the late 1940s and early 1950s.

There is no accurate information about sorghum entering the territory of Ukraine.
It is known that from about the middle of the 18th century, peasants began to grow
"Turkish millet", which was sorghum plants. This shows that sorghum was brought to
the territory of Ukraine from Turkey. In the south of Ukraine, sorghum perfectly
adapted to the difficult local climatic conditions. Until the beginning of the 40s of the
last century, large areas of grain and sugar sorghum were grown in the Mykolaiv,
Kherson, Zaporizhzhya, Odesa, Dnipropetrovsk regions and in the Crimea, but before
the beginning of the Second World War and after it, the sown areas of sorghum were
significantly reduced and by the mid-1980s did not exceed 20,000 ha.
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At the beginning of the 80s of the last century, agrarian scientists of Ukraine
theoretically proved the feasibility of increasing the sorghum-sown area in the southern
regions of Ukraine. Professor M. A. Shepel, who recommended expanding the
sorghum-sown area in the south of Ukraine to 1.8 million hectares, did significant work
in this direction,

According to the data of the State Statistics Service of Ukraine, during the period
from 1990 to 2020, the sorghum-sown area changed from 10.4 thousand hectares (in
1995) to 136.9 thousand hectares (in 2012), in the last 5 years sorghum area in Ukraine
was 49.9-70.2 thousand ha.

The yield of sorghum grain at the end of the last century did not exceed 1 t/ha.
However, since 2005, there has been a gradual increase in crop productivity to 1.5-3.9
t/ha, and only in 2018-2019 did this indicator exceed 4.0 t/ha.

Until 2010, the gross harvest of sorghum grain did not exceed 61.4 thousand tons,
since 2011 there has been a steady increase to the highest figure of 354.4 thousand tons
(in 2013). From 2014 to the present, the gross harvest of sorghum grain is in the range
of 188.3-237.3 thousand tons.

Such indicators are quite low and indicate the need to intensify scientific and
research work in order to improve zonal technologies for growing sorghum, its main
advantages are exceptional drought resistance, salt tolerance, high productivity,
stability of harvests over the years, good fodder qualities and versatility of use.

Sorghum is valued not only as a high-yielding drought-resistant crop, but also for
its high fodder qualities, which are directly dependent on a number of factors: variety,
soil and climatic conditions, cultivation technology, etc. Sorghum grain contains an
average of 12-15% protein, 3.4-4.4% fat, 70-80% nitrogen-free extractives, 2.4-4.8%
fiber, 1.2-3.3% ashes For comparison, we will give the chemical composition of some
cultures. As can be seen from Table 1.1, in terms of chemical composition, sorghum
grain occupies an intermediate position between corn and millet, and in terms of the
content of essential amino acids, it surpasses barley, corn and rice grain.

100 kg of grain contains 118-130 feed units. Sorghum grain contains provitamin
— carotene, B vitamins and tannins. The content of carotene in sorghum grain depends
on varietal characteristics, as well as growing conditions.

Red and yellow grains contain more carotene than white grains. Sorghum grain
contains no less B vitamins than wheat and other grain crops. Due to the high content
of essential amino acids, sorghum protein has great biological value. Each kilogram of
grain contains 5.1-7.3 g of valine; 0.9-1.0 g of tryptophan; 3.2-5.0 g of threonine; 1.4—
5.0 g of lysine; 2.5-3.3 g of methionine; 4.5-13.3 g of arginine; 3.5-5.4 g of
phenylalanine; 1.9-5.5 g of histidine; 4.2-5.3 g of isoleucine.

Sorghum is an important insurance crop in case of drought in the first half of
summer, as well as in case of poor overwintering of winter crops. Therefore, in these
cases, the acreage under it grows significantly.
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In addition, it has a high reproduction rate and with an average seed yield of 1.5—
2.0 t/ha, it is possible to sow an area of 250-300 ha with the harvest of this seed from
1 ha, since the sowing rate of sorghum seeds is only 5-6 kg/ha.

Sorghum grain can be used as a raw material for the starch-molasses industry. 65
kg of starch can be obtained from 100 kg of sorghum grain. In addition, it is an
excellent concentrated feed for pigs, poultry, cattle, sheep, horses and even pond fish.
The use of sorghum in livestock fattening is equivalent to the use of barley in terms of
growth and meat quality. Nevertheless, when feeding sorghum grain from 1 ha, you
can get twice as much pork as when feeding barley grain due to higher yield. Poultry
production increases by 25-30% compared to traditional feeds, and the productivity of
pond fish increases by 34%. Sorghum grain is widely used for monofeed, to obtain
flour, granules, briquettes, and is a good grain crop for the food industry.

BOTANICAL CHARACTERISTICS AND BIOLOGICAL FEATURES OF
SUGAR SORGHUM

KpuBuubkmuii OJier cryneHt 13-m-3a rpynu (akyabTeTy arpoHOMIi
KepiBHUK — 10KTOD C.-T. HayK, mpodecop [lonropenpkuii C. I1.

Sorghum originates from equatorial Africa, and secondary centers of distribution
include such countries as India, China, and Egypt. At the same time, sorghum came to
Europe in the 15th century, but to America only in the 17th.

The sorghum genus (Sorghum) has from 34 to 50 species, among which there are
wild and cultivated, annual and perennial. Common in Ukraine: common sorghum
(two-color), soriz, sugar sorghum, sorghum- Sudanese hybrid, broom sorghum,
perennial sorghum and Sudanese sorghum.

The root system of sorghum is well developed, twining and spreads to a depth of
up to 300 cm and to the sides for 100-120 cm. Sorghum germinates with one root, and
with the development of the root system, it can form aerial roots from the lower aerial
nodes.

A well-developed root system efficiently absorbs soil moisture, even that which
Is unavailable to other crops. In addition, sorghum's resistance to drought in the period
of high temperatures in July and August ensures the formation of a waxy layer on the
leaves and stems of plants.

The stem of sorghum in low-growing forms reaches a height of 1 m, in tall forms
— up to 3.5 m, and in tropical regions and under irrigation it can grow as high as 5-7
m. Early-ripening varieties form about 7-10 internodes on the main stem, medium-
ripening ones — 11 -15 and late ripening — 16-25 internodes. The length of the
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internodes varies depending on the height of the stem and can be from 0.4 to 2.1 cm in
the lower part of it and up to 45 cm in the upper part.

The stalks of sugar sorghum contain approximately 80-90% juice when ripening.
The juice contains both simple and complex sugars, but the highest concentration of
sucrose in the stems is in the phase from waxy to full ripeness of the grain. At this time,
simple sugars are converted into sucrose.

Sorghum leaves are large, 50-100 cm long, covered with a wax coating, often
with anthocyanin color. In conditions of moisture deficiency, the leaves are covered
with a waxy layer that prevents excess evaporation.

The cells of the stomata have a dense membrane, due to which they are not
damaged when they are closed in case of moisture deficiency. That is why plants retain
the ability to restore vital activity even during prolonged drought. That is why under
such conditions they enter a state of anabiosis, able to resume growth and development
even after a two-week drought.

The sorghum inflorescence is a panicle, the axis of which can be from 3 to 50 cm
long, straight or bent, and when branching forms side branches of the first, second and
subsequent orders. At the ends of the branches of the inflorescence are two or three
spikelets, one of which is sessile bisexual, fertile, the others are barren, male or sterile.

Grains can be bare or membranous, round, oval, elongated-oval, ovoid in shape.
The mass of 1000 grains is 20-40 g, and the number of grains from a panicle is from
800 to 3000.

The duration of the growing season in different types and varieties of sorghum
ranges from 75 to 150 days. It is generally accepted to grow precocious varieties in the
north, and varieties with a long growing season in the south, because the sorghum yield
depends on the duration of the growing season.

The critical phases of sorghum development to high temperatures fall on the
period of development of its vegetative part. Thus, resistance to drought during the
growing season of the development of the generative part — from the beginning of the
ejection of panicles to maturity — is significantly higher, compared to the first phases
of the culture's development.

A variety or hybrid correctly selected for growing conditions plays a significant
role in the formation of a high level of productivity of sorghum crops. Thus, an
important condition for increasing the level of productivity of sugar sorghum is the
introduction into production of new high-yielding varieties and hybrids.

As of 2019, 21 varieties and hybrids exclusively of sugar sorghum have already
been registered in the State Register of plant varieties suitable for distribution in
Ukraine, of which 14 belong to domestic breeding.

Compared to the last decade, interest in varietal crops has increased significantly,
and in particular, in sugar sorghum. Thus, an important measure of the intensification
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of demand for varieties and hybrids of sugar sorghum is the increase in the share of
foreign selection in the structure of the register of plant varieties caused by the increase
in demand for the cultivation of this crop. Considering the fact that the situation in the
field of animal husbandry has not changed in general and the number of cattle has not
increased, the main area of use of sugar sorghum remains the food industry and
processing it into biofuel.

Varieties and hybrids of domestic selection are mainly represented by high-
yielding genotypes capable of forming both large volumes of biomass — 72.3-98.7 t/ha
— and relatively small biomass with a high content of sugars in the juice — Honey F ;.
Therefore, they can be successfully grown not only for green fodder, but also for
processing into bioethanol and solid fuels.

NUTRITION OF NICHE CROPS: SORGHUM, CHICKPEAS, BEANS

Oliinyk Maksym, Kolesnyk VVolodymyr students of the 41th bachelors
and 11 group junior bachelors Faculty of Agronomy;
Scientific adviser — candidate of agricultural sciences,

Associate Professor Tretiakova S. O.

Niche crops are calleding niche crops because they are not sowning everywhere.
Therefore, our farmers often have little experience with growing technologies.
Moreover, everyone adapts the scheme of protection, processing and fertilizing at their
own discretion, based on outdated data or advice from colleagues. However, here you
can make a mistake: if you apply too much — you will spend excess funds, if you do
not apply enough — you will reduce the yield, if you apply nitrogen without sulfur —
there will be no overall result. This is the topic of feeding niche crops

Sorghum is a heat-loving and drought—resistant plant. Maximum growth is
observing at a temperature of 20-30°C. Nevertheless, the culture does not tolerate any
frost in any phase of its development. You need to be careful with the timing of
sorghum sowing — you do not need to rush. During the period of unfavorable
conditions, the plant falls into an anabiotic state and waits until the conditions change.

Soil requirements of sorghum. Sorghum is completely undemanding to soils. It
can grow both on depleted, light sandy and clay soils. The main condition is good
aeration (saturation of the earth with air).

At the same time, this plant does not tolerate cold, waterlogged, and acidic soils.
Sorghum is useing for the development of virgin and reclaimed lands. The plant has a
very powerful root system and gives good crops for 2-3 years on impoverished and
exhausted land.
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Moisture requirements. The amount of water required for swelling of sorghum
seeds is approximately 35% of the total weight of the seeds. For example, 40% is
required for corn, and 60% for wheat.Sorghum consumes 300 parts of water, corn —
340, wheat — 515, oats — 600, peas — 730, and sunflower — 1200 to form a unit of dry
matter.

Nutrient requirements of sorghum. Nitrogen. Nitrogen rates for sorghum are
almost identical to those for corn. The total dose should be dividing into 2 parts: the
first should be appling in the pre—sowing treatment, and the second — during the
vegetation of the plant. It is not necessary to increase the amount of nitrogen.
Moreover, if the vegetation process is going well, then, on the contrary, nitrogen can
be reducing. There are two growth stages when nitrogen deficiency can significantly
affect yield. The first stage is observing 30 days after emergence, when sorghum enters
a period of rapid growth and begins to form the potential number of grains. Therefore,
nitrogen must be enough for this process. The second — occurs at the stage of
emergence into the tube or about a week before earing, when nitrogen contributes to
good pollination and grain filling.

Phosphorus. It should be appling only on depleted soils with a low pH value. If
the acidity of the earth is less than six or more than eight, then phosphorus cannot be
appling. Potassium. Most of the soils of Ukraine do not show a deficiency of this
element. Nevertheless, if the analyzes revealed a lack of potassium, then it is necessary
to apply the same amount as for corn. Sulfur. If the soil analysis showed a low value
of the element, then it should be appling. The ratio of nitrogen to sulfur should be about
15to 1.

Chickpeas. The culture is heat loving. Chickpea seeds begin to germinate at a
temperature of 3-5°C. It can withstand short—term frosts down to —10°C, but during
the flowering period, the optimal temperature should be 24-28°C.It has early ripening
varieties (90 days of vegetation) and late ripening varieties (150-220 days).

Feeding chickpeas. Nitrogen. Chickpea is a legume. It responds well to
inoculation and does not require special nutrition with nitrogen fertilizers. Phosphorus.
Unlike nitrogen, chickpeas have a high need for phosphorus. Phosphorus promotes the
development of a large and strong root system, promotes germination and good
development of nodules, which leads to increased nitrogen fixation. Phosphorus is not
a mobile element, so it should be appling by banding; the phosphorus application rate
is approximately 22 kg/ha on depleted soils. However, the amount of fertilizer
decreases with a lack of moisture. Potassium. Usually, chickpeas do not need additional
potassium. However, it should be applied when there is a shortage in the soil. Sulfur.
If the soil analysis shows that the level of sulfur is low, then it should be appling in the
form of ammonium sulfate. You must be preparing for the fact that the sulfur you
introduced will be available only after a season. Micronutrients are not adding to
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chickpeas. An exception is only when there is an acute shortage of them in the soil.

Bean. For beans, it is very important to properly prepareing the soil. It should be
as level as possible. Bean pods are located very close to the soil and particles of earth
can be capturing when harvesting. The soil under the beans must be treating with an
herbicide. It is also very important to choose the right inoculant. It affects the increase
In productivity. Peat inoculant is most often used.

It is also important to sow beans in moist soil so that the seeds can swell and give
healthy roots. Two weeks after germination, the field is treating with an insecticide. If
the humidity of the beans is 17-18%, then desiccation should be carring out before
harvesting.

Application of fertilizers under beans. Nitrogen.Applying a large amount of
nitrogen fertilizers under beans is impractical. However, if there are problems with
inoculation, then it is necessary to give no more than 50 kg/ha of fertilizer. With an
excess amount of nitrogen, white mold may appear on the beans. In general, in many
cases, you can do without nitrogen fertilizers.

Phosphorus. This element is applied in the maximum amount from 20 to 40 kg/ha,
If the value according to the available phosphorus analysis is less than 19 mg/kg. If it
Is more, then phosphorus does not need to be givening at all.

Potassium. It is appliing in quantities from 20 to 60 kg/ha, depending on the soil
analysis you received. If there is more than 25 mg/kg of potassium in the ground, it
cannot be appling.

Sulfur. If the value of sulfur is less than 6 mg/kg, it should be applied in the form
of ammonium sulfate at the rate of 10 kg/ha. The necessary trace elements for beans
are zinc and iron. They can be givening foliarly (on leaves) — this is the best way to
cover the deficiency.

ECONOMIC IMPORTANCE AND DISTRIBUTION OF FIELD PEAS

HasmBaiiko Cepriii ctynenT 11-ma rpynu gaxynbTeTy arpoHOMii
KepiBHUK — kaHaUAAT C.-T. HayK, goueHT [loaTopenpka H. M.

One of the important directions of the successful development of the latest
agricultural technologies in crop production is the creation of highly productive
agrocenoses of leguminous crops, which make the most complete use of the bioclimatic
resources of the region. Leguminous crops are the main and extremely important
source of vegetable protein and solve the biological and ecological problems of modern
agriculture in Ukraine.

Peas are one of the oldest agricultural crops. It comes from the countries of
Central, Eastern and South-Eastern Asia (Iran, Transcaucasia, Turkmenistan), where
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it’s small-seeded species were grown. In the Mediterranean countries (Spain, Italy,
countries of the Balkan Peninsula), this culture was known for 4—6 thousand years BC.
In Ukraine, large-seeded peas began to be grown in 500 BC, as evidenced by
archaeological excavations conducted near Kharkiv.

Peas have high nutritional and fodder qualities [81]. Pea grain contains from 16
to 36% protein, starch, sugars, fat, vitamins (A, B 1 B, B s, C, PP, K, E), carotene,
minerals (salts of potassium, calcium, manganese, iron, phosphorus), up to 54% of
carbohydrates. The amount of ash in pea seeds fluctuates significantly and depends on
the soil, agrotechnical methods of their processing and climate. The average ash
content is from 2 to 5%, as in cereals, 75% of ash consists of phosphorus and
potassium. Unlike cereals, pea ash contains less magnesium, but more calcium and
especially sulfur. The fat content is small — in the range of 2-3% and it varies slightly
in different varieties of culture. In seeds, fat is mainly in the germ.

Pea protein is complete in terms of amino acid composition and is absorbed 1.5
times better than wheat protein. It contains 4.66% lysine, 11.4% arginine, 1.17%
tryptophan (from the total amount of protein), while wheat protein contains only 2.32%
lysine and 3.56% arginine. This is its value not only as a food product (high taste
qualities), but also as a dietary and medicinal product. It helps to remove salts from the
body. 100 g of its grain contains 491 kcal (wheat contains 457 kcal). Protein is about
the same as in raw meat. 1 kg of grain contains 1.17 feed units, 180-240 g of digestible
protein, 15.2 g of lysine; 3.2 g of methionine.

The chemical composition of pea grain, when compared with other leguminous
crops, in terms of protein content (based on 100 g of mass as a percentage) is somewhat
lower than that of lupine, soybean, sorghum, fodder beans and lentils and varies
between 20-35%, while in lupine, these indicators reach 30-48%, and soybeans — 30—
50%. The fat content in pea grains is 1.3-1.5%, which is 10 times less than that of
soybeans. The most fiber can be contained in lupine grains — from 11.0 to 18%, while
in beans 5.0 — 7.1%, in peas these indicators range from 3.0 to 6.0%. The indicator of
the ash content in the grains of leguminous crops is almost the same and is 2.0-4.9%,
except for soybeans — for this crop they are from 4.5 to 6.8%.

Today, peas are growning on all continents, and their sown areas occupy about 7
million hectares. On the globe, among leguminous crops, it ranks fifth after soybeans,
beans, peanuts and chickpeas. For European countries, peas are the main leguminous
crop, which is grown for food and fodder purposes on an area of about 3 million
hectares. In Ukraine, the area sown under peas has decreased significantly in recent
years. Among the reasons for the decrease in pea production, we can name both some
biological properties of the culture (tendency to lay down and shedding of seeds,
strong, when compared with other crops, suppression by weeds, significant damage by
pests and diseases, low reproduction ratio), and objective factors (lack of technological
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varieties and equipment for harvesting, reduction of the number of agricultural
animals). The largest pea sown areas are concentrated in the Forest Steppe and make
up 55% of the total sown area, in the Steppe — 25% and in the Polissia — 20%. From
2010 to 2020, indicators of the total area of pea crops in Ukraine decreased
significantly and ranged from 191,000 hectares (2013) to 405,000 hectares (2017),
compared to 1,148.2 hectares (1992).

According to the results of the 2020 harvest, the average yield of peas in Ukraine
was 2.16 t/ha. Having analyzed the mentioned indicators in each oblast, it can be stated
that the farms of Chernihiv (34.0 t/ha) and Khmelnytskyi (33.0 t/ha) oblasts became
the leaders. Poltavshchyna (32.0 t/ha), Vinnytsia (30.0 t/ha) and Sumy (29.0 t/ha) also
demonstrate higher crop yield indicators.

The lowest yield of peas was recorded in Chernivtsi, lvano-Frankivsk and Rivne
regions, where the indicators were less than 10 t/ha. In 2020, there were no pea crops
in Zakarpattia Oblast.

In the same year, the analysis of data on the gross collection of this crop proved
that the most peas were collected in the agro-formations of Zaporizhia (134,000 tons),
Kharkiv (50,000 tons), and Donetsk (43,000 tons) oblasts. Dnipropetrovsk region and
Mykolaiv region were in fourth and fifth place, where 41 and 33 thousand tons of beans
were threshed, respectively.

The symbiosis of modern intensive varieties of leguminous crops and strains of
nodule bacteria leads to an increase in plant productivity by 10-30%. The symbiotic
system of pea plants remains active during all phases of growth. Biological nitrogen,
which is assimilated during the growing season of legumes, is environmentally safe
and improves soil fertility.

During the growing season, peas, depending on the yield level, leave with straw
and plant residues approximately 60-90 kg/ha of nitrogen, 15-20 kg/ha of phosphorus,
and 20-30 kg/ha of potassium. It is a good phytosanitary, improves soil structure and
increases its fertility.

The increase in the volume of pea production is due to several reasons, first, good
export demand for the crop at relatively high prices. The world production of peas is
in the range of 11-12 million tons. The largest producer is Canada, which produces
more than 3 million tons of peas per year. In second place is France (about 1.5 million
tons), powerful world producers are China and Russia (with production volumes at the
level of 1.2 million tons), India (800 thousand tons), followed by Germany (400
thousand tons). Tons) and Great Britain (200 thousand tons). It is clear that these
figures fluctuate from season to season. The main suppliers of peas to the export market
include Canada, France, Australia and SINA. The largest importers of products are
Spain, India and Bangladesh. Italy, China, Cuba, Germany, Pakistan and other
countries buy peas on the world market. Considering that the domestic consumption of
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peas in Ukraine does not exceed 200 thousand tons, more than 500 thousand tons of
legumes can be exported.

In 2017, the profitability of this industry in Ukraine was only 10%, while a year
earlier it was 80%. In particular, since 2016, domestic producers have been increasing
their volumes annually, and in recent years they have shown an almost two-fold
increase in production — 573 thousand tons were produced, and in 2017 — 1097.8
thousand tons. At the same time, the cultivated area under cultivation in 2017 was 405
thousand hectares, and in 2018 — 431.7 thousand hectares.

At the beginning of 2018, for the first time on the domestic market, peas (the price
per ton in Ukraine reached a minimum) began to cost less than wheat. The export
potential of the record harvest of 2017 was not fully realized, so the stocks at the end
of the period were excessively high. Competing countries were able to push Ukrainian
producers out of the international arena due to lower prices. The situation was further
complicated by the sharp increase in the production of leguminous crops in India itself
and, in addition, by the introduction of customs duty in this country — imports decreased
almost 10 times. As a result, Ukraine's share in world pea production fell to 4%.

However, along with the obvious advantages of peas, there are also disadvantages.
Its yield is lower than that of grain crops, although under favorable weather conditions
and protection from diseases, pests and weeds, it can form a yield of up to 3.5-6.0 t/ha.
Legumes are sensitive to unfavorable phytosanitary conditions in crops, which
significantly affects the elements of the crop structure.

Modern technologies for growing peas are the basis of the precise application of
appropriate agrotechnical operations for the care of crops in certain microstages
according to the BBCH scale.

Scientists have proven that knowledge of the biological features of the stages of
pea development plays a crucial role in ensuring a high level of its productivity. Our
task was to study the reaction of varieties to different doses of mineral fertilizers and
growth regulators, which to some extent depend on the growth stages of pea plants.

ECOLOGICAL AND BIOLOGICAL CHARACTERISTICS OF GRAIN
SORGHUM

Yopuoain Onexcanap cryaeHt 19-ma rpynu ¢pakyabTeTy arpoHOMii
KepiBHuK — kanauaar c.-r. HayK, aoueHT [lonropeuska H. M.

This ancient and widespread culture got its name for its tallness from the Latin
word Sorghums, which in translation means to rise. It has a great ecological and
geographical diversity, which is still difficult to classify due to the large number of
intermediate forms. Sorghum belongs to the cereal family, the genus Sorghum, has
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many species and varieties and is polymorphic, because along with cultivated ordinary
sorghum, it also includes a number of its wild species (herbaceous), of which only
Sudanese grass and sorghum (perennial) are cultivated..

The All-Union Research Institute of Plant Breeding named after academician M.
I. Vavilov carried out the development of sorghum taxonomy. According to the
classification proposed by him, the existing ecological and geographical diversity of
cultivated sorghum plants can be divided according to the method of their main use
Into economic groups — grain, sugar, and vine and grass sorghum. This classification
did not cover all the ecological and geographical diversity of grain sorghum, which
turned out to be more significant and diverse than other economic groups of sorghum.
Therefore, E. S. Yakushevsky into a number of species, taking into account their
geographical distribution, family ties with wild relatives, and the presence of common
characteristics and properties, divided the polymorphic species — common sorghum.

Thus, Guinea grain sorghum is growning in the countries of West Equatorial
Africa, Kaffir grain sorghum — in the countries of South Africa. Grain sorghum is
cultivated in the countries of Northeast Africa, India, Central and Eastern Asia, and
Chinese grain sorghum (sorghum gaolian) is grown in the countries of East Asia
(China, Korea, Japan, etc.).

An important feature of sorghum, which distinguishes it as a valuable crop for
arid regions of the country, is the ability to form nodular roots in the over dried layer
and, breaking through it, reach moist soil. Basal internodes are very short, others are
longer — from 5 to 40 cm or more, depending on the variety and growing conditions.
The drought resistance of the culture is due to the ability of the stomata of the leaves
to restore normal activity after a lack of water, ensuring the maximum rate of
photosynthesis, which, in combination with a powerful root system and the ability to
reflect a large amount of heat (gray-white coating on the stems and leaves), makes the
plant very drought-resistant.

The shape of rod panicles they are cylindrical, oval, rounded, egg-shaped,
pyramidal, etc., and stemless — spreading and drooping, distinguishes lumpy panicles.
In addition, the grain of many filmy varieties of sorghum contains tannin glucosides,
which protect the seeds from mold under adverse germination conditions. In the lower
part of the panicle, the grain has a smaller mass of 1000 grains, in the middle and upper
part of it — the most complete grains, but in the upper part (in most varieties) they are
somewhat inferior in weight to the seeds from the middle part of the panicle.

The rate of emergence of sorghum seedlings is influenced by humidity, soil
density and depth of seed wrapping. However, soil temperature is crucial. The
relationship of sorghum to low temperatures dictates the timing of its sowing. Sorghum
belongs to late spring crops and is sowning when the average daily soil temperature at
a depth of 10 cm reaches +14...+16 °C. In the flowering phase and at the beginning of
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ripening, frosts at -1 °C are dangerous for sorghum [22, 54]. The greatest need for heat
in sorghum is observed in the germination period — panicle ejection — 1400-2100 °C,
the smallest — in the sowing-emergence period — 243-297°C. However, the total
temperature does not give a clear idea of the heat requirements of sorghum plants,
especially since the same amount can be different in different years.

The first signs of economical use of water appear already during the germination
period. So, the amount of water required to swell sorghum seeds is only 35%, corn —
40%, wheat — 60% of their own weight.

The high degree of drought resistance of sorghum is associated with the power
and absorption capacity of the root system, the peculiarity of the leaf surface, the
structure of the stomatal apparatus and the dense epidermis.

A characteristic feature of sorghum is the ability to suspend its growth during
particularly unfavorable conditions for growth and development, and as it were, freeze
for a while, remaining in an anabiotic state until favorable conditions occur. Drought
resistance of sorghum also increases because in the period of high temperatures, when
it throws out panicles, a white waxy coating is released on the leaves and stems, which
protects the plants from severe overheating and evaporation. Therefore, this property
of sorghum allows it to be widely and effectively grown under rain fed and irrigated
conditions.

Sorghum can withstand the increased concentration of salts in the soil solution,
because it is able to grow and develop normally at a concentration of salts in the soil
twice as high as corn requires. It is possible to grow this culture on almost all soils,
except for swampy ones, with a close occurrence of groundwater.

Sorghum forms a large biomass of plant residues, which ultimately enriches the
soil with organic matter and performs the role of phytomeliorants. On average,
sorghum annually leaves 62.7 tons of crop and root residues per hectare, which
contained 7.6 tons of nitrogen and 8.08 tons of sugar per hectare. After wheat, these
indicators are respectively 18.6; 2.6 and 0.07 c/ha.

ICTOPIA HOXOIKEHHA TA IOIIUMPEHHA KAPTOILJII

Yymak IBaH, ctynent 44-a rpynu (akyJabTeTy arpoHOMii
KepiBHUK — KaHUAT C.-T. HaYK, AoueHT TperbsikoBa C. O.

Kapromnst Mae Benuke rocmofapchke 3HAYCHHS, OCKITBKM BOHA € Ba)KJIMBOIO
KyJbTYpOIO JUIsl XapuyBaHHS JIOJIEH Ta TBapWH, a TaKOX BUKOPHCTOBYETHCS IS
BUPOOHUIITBA PI3HOMAHITHUX MPOTYKTIB.

Cepen cnocoOiB BHKOPUCTAHHS KapTOIUIl MOJKHAa BHUIUIUTH CIOKUBAHHS
KapTOIUIl B Ky, BAKOPUCTAHHS B SIKOCTI KOPMY Ta BUPOOHHIITBO KPOXMAITIO.
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KapTormis € oaHi€ro 3 HaOIBIT MOMMPEHUX KYJIbTYpP B CBITI. Y CBITI KapTOILIIA
BHPOIIY€THCS MPAKTUYHO B yCIX KpaiHax, ajge Hailouipimmmu BupoOHuKaMu € Kutaii,
Iamis, Pocis, CHIA, VYkpaima, Himeuumna, Ilomemia, Himepmanmu ta @paniis.
Kapromnsi € OCHOBHOIO KyJbTypoOIO sl XapuyBaHHS Jiofeil B €Bpomi, A3ii Ta
[TiBHIYHIN AMepHui.

VYkpaina TakoX BXOJUTH JI0 MEPEiKy KpaiH 31 3HAYHUM OOCATOM BUPOIIYBaHHS
KapToruii. 3a faHuMu JleprkaBHoi ciyk0u cratuctuku Ykpainu, y 2020 porri 3arajibHa
IJIO0IIIA, 3acisiHa KapToIieto, ctaHoBuia 288,3 Tuc. ra, a BAPOOHUIITBO — 22,9 MITH TOH.
Haii6inpmri  o6macti—BupoOHMKM — KapTtoruni B YkpaiHi —  TepHomisibebka,
Kuromupcbka, Bonunceka, [TontaBchka Ta XMenbHUIIBKA 001aCTI.

Kapromnist Mmae TOCUTH 1IKaBy 1CTOPIIO CBOTO MOXOKEHHS Ta MOLIMPEHHS.

Kapromns moxomuts 3 IliBnenHoi Amepuku, ge BoHa Oyia BHUpOIIyBaHa
TUCSYOJIITTAMHA KOPIHHUMH HapoAaMu. IMrepis iHKIB BAKOPHCTOBYBaJIa KAPTOTLIIO SIK
OCHOBHY KYJIbTYpY 1 HaBIThb BBakaja ii CBSIICHHOIO pociuHOI0. [HKaMm Branocs
30epertu 6araTo pi3HOMaHITHUX COPTIB KapTOIUIl 3aBJSKH IX METOJIaM 30epiraHHs Ta
CEJIeKIII].

VY €Bporny kapTomio npuBessid B XV CTONITTI KOTyMOIHChKI MaHIPIBHUKH, SIKi
IT1]1 9ac CBOIX MOJI0poKe 3100y 1o pociuny B [lepy. CrioyaTky kapToruis He Oyia
MOMyJISPHOIO B €BPOT, 1 11 BUPOIIYBAINU BUKIIIOUHO SIK IEKOPATUBHY POCIUHY, TOMY
III0 BOHA MaJa JIyke ImpuBadauBi kBiTH. Y ®paHiii B kiHI 18 cTomiTTsa KapToIisHi
KBITH HOCWJIM y BOJIOCC1, pOOHIIN 3 HUX OYKETH.

VY HiMeuunH1 BUPOILIyBaIHM KapTOILTIO HA KiIym0Oax nepen nanarnamu. [Ipo Te, mo
y KapTOILIl MOXHa iCTH Jiuie 0ysib0y, 0araTo XTO CIIOYaTKy HaBITh HE 3/10ralyBaBCsl.
KpiMm Toro, pocnuHy BBakajdul OTPYHHOIO, TOMY IO BOHA HaJIeXaTh /10 POJAWHU
MacJIbOHOBHX, SIKA MICTUTh OTPYHHI POCIMHM, TaKl sK OlJIeHa, IA0BUTA MaHIparopa Ta
a1, Jlikapl BBa)Kajau KapTOIUIIO MEPEHOCHUKOM MPOKa3u 1 MPUUYUHOK MOMYTHIHHS
po3ymy. Tomy moad BBaXKaiw, MO0 KapTOIIi MOXKe OyTH HEOE3NMeYHOI IS
cnoxkuBaHHs. Tak, y @panirii aume B 1771 p. [Tapusbka MmeanuHa akajemis BU3Haja,
1o OyJIbOM He € HeOe3MeUH1 IS CTIOKHUBAHHS.

B kinmi XVI cTomittst kapToruis cTana momyJspHOIo B Ipianii, e BOHA cTaia
BXJIMBUM JIKepesnoM Dkl Juist OigHux ¢depmepiB. Ockinbku Ipranais maiia Baxkki
colLllaJibHI Ta €KOHOMIYHI Mpo0JieMH B TOM 4ac, KapTOIUIsi JO3BOJIMIIA 3a0€3MeUnTH
KUTTSIM Oarathox monei.. Kaprorust manma Garato mepeBar, 30kpeMa, BOHA JIETKO
30epiranacsi B3MMKY, Oyia JEIIeBOI0 1 MOTJa BUPOIIYBATHUCA HA TOTaHIA SKOCTI
IPYHTax, 10 poOMiIo ii MIHHOI KyJbTyporo it OimHux depmepis. Ili3Hime BoHa
PO3MOBCIOAMTIAcS MO Beii €Bpori

Y XVIII cTomiTTi KapTOoIuis cTajia BaXXJIMBOK KYJIbTYypOl B €Bpori, a MOTIM B
Amepuili Ta IHIIMX KpaiHaxX CBITY. 3 THX IIp KapTOIUISA CTajda OJHIEH 3 HAWOLIbIIT
MOIIMPEHUX KYJIbTYP Y CBITI.
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B Vkpaini kapromitto ctanu BupouryBatu 3 XVI cromitts. B Ykpaini ii Bnepiie
nocaauiu B 1805 poui B XapkiBcbkiil TyOepHii. 3amopi3bki KO3aKu 3HAINU KapTOILIIO,
aine sik Tpodeit, axuit BoHu 3700yBanu B moxonaax. Ha Teputopito Ykpaincbkux Kapmar
notpanwia 3 ABcTpiiicbkoi Immepii Ta noBruii yac He crnpuiiManacs MiCLEBUM
HacesneHHsIM. CB0O0A0MI00MBI TYILYJIM CIPUMMAIIH 11 SIK CIIOC1O MPUB’SI3aTH 1X 10 3eMJTi
Ta 3pooutH 3emiiepodamu. TyT moyanu KyJbTUBYBATH ii axk 3 KiHIA XIX cTomTrs. Y
Pociiicekiit IMmepii kapToruis noyana momuproBatvucs y nepiii monoBuHi XVIII
cTomTTs 3a Haka3oM Ilerpa I, skuii 3a0X04yBaB CIIOKUBATH 11 JIJIs1 SHUIIICHHS €IT1IeMil
LIHMHTH, [0 JAJI0 3 YaCOM ITO3UTUBHUMN PE3yJbTaT. X04Ya 3BUKAHHIO JIFOJEH 10 HOBOTO
MPOJYKTY IMepeAyBaya Iija HU3Ka TaK 3BaHUX “‘KapToIUIssiHUX OyHTIB. Bona crtana
BXJIMBOIO KYJNBTYPOIO JJsl YKPaiHCBKOTO HAapody, OCKUIBKH BOHa J03BOJISIIA
BUPOIIYBATH 17Ky Ha OLIBIINY KUIBKICTb JIFOJIEH B CKJIATHUX ICTOPUYHHUX YMOBaX. 3 THX
Iip KapTOIUIs CTaja HEB1J'€MHOIO YaCTUHOIO YKPATHCHKOI KyXHI Ta TOCIOAapCTBa.

GRAIN PRODUCTION AND ITS IMPORTANCE IN THE ECONOMY OF
UKRAINE

3agupaka Ouiekcanap cryaeHt 11-ma rpynu pakynbreTy arpoHOMii
KepiBHuK — KaHauAaT ¢.-T. HayK, goueHt [loatopernska H. M.

In today's world, such basic resources as drinking water, grain and oil determine
the country’s development prospects. Ukraine has unique conditions for the
development of grain production, since it is the grain sector that is the basis for most
branches of the agro-industrial complex and significantly affects the well-being of the
rural population, the development of rural areas and the state in general. The grain
industry is one of the most important in the agricultural sector of Ukraine, the products
of its processing are of strategic and extremely important importance for the country.
Grain prices determine the prices of bread, pasta, confectionery, dairy products, meat,
eggs, etc. Grain production is crucial for the development of all branches of agriculture;
it is a raw material for the processing industry, an important export product that can
provide significant foreign exchange earnings.

Increasing the competitiveness of agricultural enterprises as a strategic direction
for solving the problems of food security in Ukraine and the development of rural areas
is impossible without the identification and further development of priority industries
that express the economic policy of the state, which is being formed for a long period.
The formation of the mechanism of profitable management in the agro-industrial
complex should be based on uniform principles and the orientation of all its areas to
achieve highly efficient production results.
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The grain sector of Ukraine is a strategic branch of the state's economy, which
determines the volume of supply and the cost of the main types of food for the country's
population, in particular grain processing products and livestock products, forms a
significant share of the profits of agricultural producers, determines the state and trends
of the development of rural areas, forms the foreign exchange earnings of the state
export account. The grain industry is the basis and source of sustainable development
of most branches of the agro-industrial complex and the basis of agricultural exports.

Grain production was and remains the leading branch of agriculture in Ukraine.
Cereal crops annually occupy more than half of the total sown area, and, as a result,
the technology of their cultivation significantly affects the level of agricultural
technology of other crops and agriculture in general, and the economic efficiency of
the entire agro-industrial complex.

In recent years, Ukraine has become one of the world leaders in grain production
and export. Favorable weather conditions in 2008 — 2010 made it possible to harvest
record crops — more than 53 million tons in 2008, and 49 million tons and more than
45 million tons in 2009 — 2010, respectively. Ukraine's internal needs are 26—27 million
tons, therefore, at least 23—-27 million tons are subject to export.

The production of grain crops and their sown areas traditionally occupy leading
positions in the structure of agricultural production. It should be noted that the areas
sown under grain crops, in particular wheat and barley, as well as their grain yield
levels, vary depending on the year of cultivation.

The correct definition of the structure of sown areas directly affects the efficiency
indicators of grain production and depends on the soil and climatic conditions of the
region and the specialization of the farm.

The main and fundamentally important way to increase the gross harvest of grain
crops is to increase the yield of their grain. Unfortunately, in recent years, the grain
yield of winter wheat and spring barley has decreased. According to the State Statistics
Service of Ukraine, as of October 1, 2020, the harvested area of grain and leguminous
crops in Ukraine amounted to 10.9 million hectares; with a grain yield of 3.64 tons per
hectare, the volume of production amounted to 39.7 million tons.

The main grain crops grown in Ukraine are winter wheat and spring barley. As of
October 1, 2020, the area of the harvested spring barley crop was 236,000 hectares, the
volume of production was 78.1 million tons, and the grain yield was 3.3 tons/ha.

The level of production and rational use of grain is a determining indicator of the
state of agricultural development and the state of the economy of the state as a whole.
It directly affects the material well-being of the population. World grain production is
increasing due to the expansion of cultivated areas, but the decrease in ending stocks
contributes to the increase in food prices. Cereal consumption is also increasing. As
for Ukraine, the consumption of food products made from grain is decreasing, which
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Is connected with the decrease in the population of the countries. According to the
information of the State Committee of Statistics of Ukraine, there is a tendency to
reduce the consumption fund of bread products. Thus, in 2010, the specified fund
decreased by 39.1 thousand tons, the level of consumption per person decreased from
124.9 kglyear to 111.3 kg/year in 2000.

The strategic direction at the current stage of development of the grain sector of
Ukraine is to increase the production of high-quality food grain. The problem of
increasing the volume of grain production in the country is solved first by increasing
the yield levels, but along with the main task of increasing the gross harvest, the
improvement of the baking qualities of the grain is no less important.

Wheat is one of the main cereal crops in the world. In the structure of production,
its share in recent years is at the level of 33-39%. According to WHO /FAOQ data, the
world production of wheat is more than 650 million tons, while about 2.9% (more than
19 million tons in 2011) of wheat is produced in Ukraine. About 70% of wheat is used
for the production of various food products, such as bread, bakery products, cereals,
pasta, etc.

Winter wheat has always been and remains one of the leading grain crops in
Ukraine, occupying 40% of the grain acreage and forming 45-50% of the country's
gross grain harvest. Agricultural enterprises, farms and private households are engaged
in the production of winter wheat grain in Ukraine. In 2010, agricultural enterprises
accounted for 73.1% of produced grain, farms — 5.9%, and households — 21.0%. This
is the most valuable and most widespread grain food crop of breads of the first group.
There are three civilizations that were formed on the basis of the three most important
grain crops — wheat, rice, and corn. More than half of the world's population uses wheat
grain for food purposes.

ICTOPIA TA ITIOIIUPEHHSA KOHOIIEJIb

Bapuu {lanuno, ctyneHT 22-a rpynu GpakyabTeTy arpoOHOMIi
KepiBHUK — KaHIUAT C.-T. HAaYK, AoueHT Tperbsikona C. O.

KoHomuti € ofHi€r0 3 HaWJaBHIIMX TEXHIYHUX KYJIbTYp JtoAcTBa. Bupobu 3 Hei
BiloMi 1mie 3 | TuCAYOMITTA 10 H. €. MIlHI KOHOIUISHI CTebJia CroyaTky
BUKOPUCTOBYBAJIH JIJISl TUICTIHHS MOTY30K. [10TIM HABYHMIIMCS BUTOTOBIISITH 3 BOJIOKOH
TKaHWHM, a 3 TKAHUH — OJIST. 3PEIITOI0 3 KOHOIUISTHOTO HACIHHA MOYaJld BHPOOIIATH
OJI}0, POCIMHHE MOJIOKO, TOTYBAaTHU TapHIpU Ta HaBITh MPOTEIH AJsi CIIOPTUBHOIO
Xap4uyBaHHS, SIKUM JIETKO 3aCBOIOETHCS (BMICT SIKOTO OUTBIIMI HIXK Yy JIbOHI Ta 4ia).
{06 miABUIINTH MOKUBHY LIHHICTh KOPMY JIJIsl TBAPUH, MOYKHA JI0JIaTH HACIHHS 11T
4ac oro BUTOTOBJICHHS.
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https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%BE%D0%BF%D0%BB%D1%8F%D0%BD%D0%B0_%D0%BE%D0%BB%D1%96%D1%8F

3 BOJIOKOH KOHOIENb, Kl Ha3MBAIOTh NMEHbKA a0O0 MEHBOK, JIOAU BIPOIOBXK
0araTbOX CTOJIITh BHUTOTOBJSUIM, KAaHATH, TPOCH, MOTY3KHM Ta HaBiTh SKICHY
MIIIKOBUHY, SIKa HIHYETHCS IO CbOTOCHHS.

BupoOu i3 koHOIIETh MalOTh BUCOKY CTIHKICTh IO COJIOHOI BOJH, IO LIIHUTHCSA B
MOpPCBKiM cmpaBi. Jledaki I1CTOpUKH TOBIIOMISIIOTH, o y Kwurai KyneTypy
BUKOPUCTOBYBAJIM BXK€ 5 - 6 TUCAY POKIB TOMY, a B €runTti ii BUpOOHUIITBO OYyJI0
nomyJsipu30BaHe Juist ojiei. Ha3Ba koHomenb BijjoMa 1€ 13 NIyMepPChKUX TEKCTIB, /1€
OyJ10 3aikcoBaHO 11 EPITy Ha3BY K «KyHI0y». YacTo 11 mepekiagaTh SK «JIUMHa,
HATSIKAIOUW Ha Te, IO 1[I0 TpaBy Iie i manwin. [3 mxepen Binomo, mo imenHi Hlymepu
PO3MOBIIANH, K 0 HUX NOTpanuia I KyJbTypa, TOOTO MO>XKHA 3pO3YMITH — KOHOILII
OyJiu 3aBE3€HHI 3 JAJEKOI «KpaiHU 3a ropaMm». 3 reorpaiyHoro po3MilEHHS JETKO
MOJKHA 3J10TaaTucs mBUALLIE 3a Bee 11e OyB Ipan abo x Cepennst Asis.

CrenoBi 11eMeHa, sIKi OTPUMAJIH 10 KYJIBTYPY HE J0 KIHI[S PO3YMLIH ii 3HAaUEHHS
Ta Ha3py. B lllymepiB KOHOIUII MOIJIM 3aMO3UMYUTH W KUTaiIill. Xouya cami KUTaMIl
CTBEPKYIOTb, 110 KYJIbTUBYBAJIH 1[I0 POCIMHY CaMOCTIMHO, Iie i1 HaBYMIIM CyCiaiB il
BHPOIIYBAaTH.

Takum 4MHOM, MOXKHA BBa)kKaTH, 1110 POJIOM JaHa pociuHa 3 LleHTpanbHoi A3ii.
Jlani caMe 3BiJicu KOHOIUISI nomupuiiacs Ha cxia: B [aaito 1 Kurait. 3 Iuaii koo
nepexouyBaina B [liBaiuny Adpuky 1 B Icnanito, 3BiIkM MOpEIJIaBIsIM TIOTparuia B
AMepUKy.

CinbCchbKOTOCTIONAPCHKA KYJIbTypa KOHOIUTI Ma€ Oarary iCTOPil0 BUKOPUCTAHHS
JIIOJICTBOM B SIKOCT1 K1 — mepepoOKa HACIHHS B XapyoBY MPOIYKIIiIO0, TEXHIYHOTO
MaTepialy — Ui BUTOTOBIICHHS 3 BOJIOKHA HUTOK, Marepy, OAAry, OCKITbKHA cTeba
POCTIMHM CKJIAJAIOTHCS 3 BEJIBMH MIIIHUX BOJIOKOH, @ TAKOX B SIKOCTI HAPKOTHUYHOTO
3aco0y.

CxiaHa KynpTypa 30epirae HaiO1IbII apXaivyHl MUCbMOBI CBITYEHHS PO KOHOILI.
[Namum B ctaponaBHboMy Kwurtai BUKOpPHCTOBYBaBCs SIK 3HEOOIOBANBHUI 3aci0 1
guciuBcss B anteuri immepatopa lllen- Hyna (2737 p. mo H.e.) SK JIKK BiA
3aXBOpIOBaHb ropiyia. XV B. 10 H. €. JIaTOBaHI CBIJIOITBA KUTAMCHKUX JIIKAPiB MPO
B)KUBAHHS KOHOIIEJb SIK 3ac00y, 1110 3HIMAa€ 00J1i pEBMATUYHOTO XapaKTepy 1 Mojarpu.
Tpoxwu mi3Hile kaHadic CTaau BUKOPUCTOBYBATH SIK JIIKM B1Jl HEPBOBUX PO3JAIiB.

B 100y cepeaHbOBIYYS KOHOIUN OYyJM HAWMOUIMPEHIIIUMH CEpell TKalbKUX
KyIbTyp. IXHS CHpOBMHA Mala BeJUKE 3HAYeHHS B MOpEIUIABCTBI, a caMe JJis
BUTOTOBJICHHS KaHATIB. [3 creGen Ta HACIHHS MOKHA OTPUMATH €KOJIOTIYHO YUCTUH
OCH3WH, KU HE BUAUILE CIpKy Ta 1HII 3a0py/IHIOI0Ul pedoBUHU. Ha kanb, muTaHHs
30epeskeHHs exounorii [Inanetu Oyno He HaraaLHUM Ha TOM Yac.

[Ile onmHuM BUNPOOYBAaHHSM, SKE B MPSMOMY CEHCI BNAJ0 Ha JIIOACTBO, —
3aCMIYEHHS IJIACTUKOM HaBKOJMIIHBOTO cepenoBuila. BupimenHs npobiemu Oyio
3anpornoHoBaHo 1me 1998 poky ximikom Ilomom benxaimom, skuii po3poOuB
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TEXHOJIOT1H0 BUTOTOBJICHHS IJIACTUKY 3 JOJaBaHHAM KOHomenb. [IpomykTu 3 Takoro
IJJACTUKOBOTO MaTepially MiIlHI Ta JOBTOBIYHI, a TOJIOBHE BOHH TIOBHICTIO
PO3KJIaIal0ThCs Ta EPEPOOTISIFOTHCS.

Ha Tepuropito cydacHoi Ykpainu KoHOIUIS Oyja 3aHeceHa cKiamu He Mi3HIIIe
V cronitta. KoHoruni mManu BelMKe MPOMMCIIOBE 3Ha4YeHHS 3 XV 10 modatok XX
CTOJIITh, B JaHUHN 4Yac MociBU 3Ha4HO ckopodeHi. €nuna Konsenmiss OOH 1961 p.
BKJIIOYA€ KOHOIUIIO B CHMCOK POCIMH 3 HAPKOTUYHUM BMICTOM 1 3000B’SI3y€ ypsIu
KpaiH-y4aCHHUKIB CTPOT'0 KOHTPOJIIOBATH i1 BUPOIIYBaHHS.

["anmy3p KOHOIIISIPCTBA B YKpaiHi Mae rinOoki kopeHi. CaMe % KOHOIUISIPCTBO Ha
JaHUN dYac MOKHA BHU3HAUATH SK Tally3b POCIUHHUIITBA, IO 3alWMa€ThCS
BHUPOIIYBAHHSIM KOHOIIEJb, CTE0JIO AKUX € JIKEPEJIOM I[IHHOTO BOJIOKHA, @ HACIHHS —
YHIKaJIbHOT Xap4yOBOi CKJIaJI0OBOI.

CoporojiHi y 6arathox KpaiHax HaOupae 00€pTiB IMpoIleC Jeraizalii MeIMYHOTO
KaHallicy, KWW JIOTIoMarae BiJ Cla3MiB Ta CyJOM M’s31B, MIPUTHIUYE Oi1b Ta JIKY€E
aHopekcito. OcoOnuBOi aKTyalbHOCTI 1€ MPOEKT HAOYB uyepe3 MOBHOMACIITaOHE
BTOPTHEHHS, SIKE CEpHO3HO BIUIMHYJIO Ha mncuxonoriybe 310poB’s, IITCP, 6aratbox
yKpaiHuiB. BiiTky MUHYJI0r0 poKy Ha po3risa BepxoBHoi Pagu Ykpainu Oyio nogaHo
3aKOHOIPOEKT PO JETalli3alio MEIUYHOTO KaHaoiCcy, pillieHHs OyJo BiikiajacHe. Y
Momnpeadi, ke € IPpyTruM 3a BeIMYHOI0 MicToM KaHaau, mro[sM, SKi CTpakaaroTh Ha
TSDKKI 3aXBOPIOBaHHS, 30KpeMa XBOpoOy AubIreiiMepa, riaykoMy Ta CUJIBHUN
XpOHIYHUM O1JIb HaJIal0Th TonoMory B KiiHiI Santé Cannabis.

BIIJIUB TPABMOBAHOCTI HACIHHA NINEHUII TA IHIIUX
3EPHOBUX KYJIbTYP HA HOI'O NOCIBHI 1 YPOXKAVHI AIKOCTI

Kmynenko Biranii, cryaeHT 12-ma rpynu gakynbTeTy arpoHOMIT
KepiBHuK — KanAMAAT C.-T. HayK, noueHT KpaBuenko B. C.

TenaeHIrier0 OCTaHHIX JECATUPIYD € MiIBUIICHHS PIBHS MEXaHi3aIlli CUIbChKOTO
rocrnojapcta. e cTocyeTbest ycix piBHIB BUPOOHUIITBA: BiJl TOCIBY JI0 30€piraHHs Ta
nepepoOku. ['0JI0BHOIO 171e€10 MeXaHi3allli € 3MEHILICHHS 3aTpat JIFACHKOI Ipalll Ta
NPUILBUALICHHS MPOLECIB BUPOOHUITBA. AJsie TOpyd 3 LUM 3’ gBWiIAcs mpobiema
MOIIKOJKEHHS 30KpeMa POCIIHMH B MOJII MPH iX 0OpoOIIl Ta HACIHHS MPHU 30MpaHHI Ta
nepepoO11i. BoHO Tako ciprunHEHE HIMMHA (DAKTOpaMH, 30KpeMa, TTOIIKOIKEHHSIM
IIKITHUKaM¥ Ta XBOPOOaMH, a TaKOX BIUTMBOM HABKOJIHMIITHHOTO CEPEOBHIIIA.

[IpuitHsITO MOALIATA TpPaBMU HACIHHA Ha Ha MakKpo 1 MIKpO TpaBMH.
MakpoTpaBMu BKJIIOYAIOTh MOBHE a00 4YacTKOBE BIAOWUTTS 3apojKa, CiM’siIojei,
eHjocnepmMy, 000JOHOK HACiHHA. MIKpOTpaBMH HEMOXKJIMBO IMOMITUTH HEO30pOEHUM
OKOM 1 BKJTFOYAIOTh OMEPTBIHHSI TKAHWHHU HACIHHS, PAHHE BIIUYKE€HHS HACIHUHU BiJl
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pocinuHu 0e3 yTBOPEHHS PO3AUIbHOI TKAaHWHUW, BHYTPIIIHI PO3TPICKYBaHHS HACIHHS,
BM’SITUHU.

HIkiTHUKK MOXYTh TPaBMYBAaTH HACIHHS 13 IHTOKCHKAII€IO (Taki SK KJIOIMHU) Ta
0e3 (rpu3yHH Ta 1HIII MIKITHAKH SK1 B OLIBIIOCTI BUKIUKAIOTH MIKPOIIOIITKOKCHHS ).
Ekosoriune TpaBMyBaHHs BUHUKA€ BHACIIIOK J1i Ha HACIHHS 3MIiH TMOTOH: COHIIE —
70111, MOpPO3 — MocyXa.

VYci 1l TpaBMyBaHHS Tak YW 1HaKIE BIUIMBAIOTh HA MOCIBHI SIKOCTI HaciHHs. [lo
UX TOKa3HUKIB BIHOCATH YHMCTOTY, BOJIOTICTh, €HEPril0 MPOPOCTAHHS HACIHHA,
nabopaTopHa cX0XkicTh, Maca 1000 HaciHMH. I[HITMI MOKAa3HUK CXOXKOCTI — MOJIHOBA,
Ha SIKy KpIM SIKOCTI TOCIBHOTO MaTepially BIUIMBAIOTh 1 TapaMETPH I'PYHTY Ta MIHMOUHA
3aropTaHHs] HACIHUHH.

OToX, SIK CKa3aHO BHIIE — MOIIKOJKEHHSI MOKE BIIOYBATHCS HA PI3HUX PIBHIX
BUPOOHHUIITBA 1 3QJIEIKHO BiJ] TUITY TPaBMYBaHHS 1 CTaJl1i KOJIM BOHO MOXKE MTPOSIBUTHUCS
OynyTh pi3HI edeKTH Ha MaillOyTHIO pociauHy. Hampukiaa, BUCISBIIN MOIIKOIKEHE
HACIHHA MU MOXXEMO OTpPUMAaTH 3aKpPyU€HHS MPOPOCTKA 1 SK HACTIJOK — CYTTEBE
3MEHIIEHHS MPOJYKTUBHOCTI HaciHHs. Takox He ciia 3a0yBaTl 110 B MOIIKOJXKEHI
000JIOHKM HAaCIHUHU 3aCEIISI0OThCS TPUOKH, K1 B LIEW Mep10J MPU3BOASATH 110 ii MOBHOT
BTpaTH. SIKII0 rOBOPUTH MPO UU(DpHU, TO TPaBMOBAHE HACIHHS MOKE BTPATUTH BiJ 15
10 30% TMoaBOBOI CXOXKOCTI, a SKIIO IEepeBEeCTH Ile¢ Ha ypoxah, To mpu 10%
MOIIIKOJ/PKEHOTO HACIHEBOTO MaTepialy BTpaTa Bpoxaro 61u3bko 1 1/ra.

HaiiGinbIie momkopKeHb HaCIHHS OTPUMYE TIPH 0OMOJIOUYBaHHI. 3BICHO, TIPH
BUKOPHUCTaHHI HANCYy4acCHINIUX arperaTiB 1 MalluH KUTbKICTh MOMIKO/KEHUX HACIHUH
3HAYHO Najae, aje BIUIMB MalOTh Takl (GakTopu gk (a3a po3BUTKY POCIUHH, BUJ Ta
COpPT KYJBbTYpH, SKICTh HaJalITyBaHHS KOMOailHy Ta OaHaJIbHO JIIOACHKUN (hakTOp
HenOanocti. Ilapamerpu komOaliHy, ceped SKUX BeluyuHa 00epTiB OapabaHy,
IIBUJKICTH TOJlayl Macu B MOJOTWIBHUN amapar, 3a30p MK OapabaHoM 1
nigoapabaHHAM, HATAINTYBAHHS CUCTEMH BIIBEICHHSI TTOJIOBU, COJIOMH € OCHOBHUMU
Ha SKi MOKHA BIUIMHYTH B TIpoIieci 30upanHs 3epHa. TakoX MeXaHiuH1 MOIKOKCHHS
Jy’Ke BILUTUBAIOTH HA 30epiranHs HaciHHs. [Ipu TpuBanoMy 30epiraHHi TaKOTO HACIHHS
foro nmabopaTopHa cX0XicTh 3HU3MIACh HA 60—90% (BIZHOCHO KOHTPOIIIO, SIKUW OyB
HE TOIIKOKEHUM, HOTO CXO0XKICTh 30epiriack Ha piBHI 96%).

[Ile omHUM BaXJIMBUM TIOKa3HUKOM HACIHHSA € Moro xJi0omekapchki Ta
TEXHOJIOTIYHI XapaKTEPUCTHKH, SIKi TeK CHIIBHO TMAal0Th IMPH MOIIKOHKEHHIX 3epHA.

Ane Bce X Taku, HAMOUIBIIMK BIUTMB Ha SIKICTh HACIHHS MpPU OOMOJIOTI Mae
BOJIOTICTH 111 9ac 300py Bpoxkaro. [Ipu Hopmanbai BosorocTi 10,3-15% nabopaTopha
cxoxicte 93%, mpu Bomorocti 17-29% - maGopatopHa CcXOXICTh yxe 85%.
Komb6inartisi mpaBwIbHOI BOJOTOCTI 1 HaJaIITyBaHHS 3€pHO30MPAIbHOI MAaIIMHU
3a0e3reuye BUCOKHM pIBEHb 30€pEKEHHS BPOXKAKD SIK MPU MOPSIMOMY TaK 1 MpH
PO3ILILHOMY KOMOAtHyBaHHI.
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HeoOximHo 3a3HauMTH, 110 TMOIIKOJPKEHHS TMiJ Yac TPaHCIOPTYBAaHHS,
nepepoOKu, 0OpOOKH 3epHA TEXK BiIIrPA€E BEIUKY POJIb Y SKOCTI HACIHEBOTO MaTepiany,
aJIKe 13 MOJII BOHO MOXe€ IMOCTYIaTH 4yJOBUM, a B pa3l HEBIPHOI TEXHIKU MEepepoOKH,
30epiranHs, TPaHCIOPTYBAaHHS MOTrO SIKICTh MOXE MOTIPIIMTUCH HA CKJIaaax. SKio
KOHKPETHIIIIE, TO OKPIM MeXaH13MaMH 30MpaJIbHUX MAIlIiH, 36PHO MOXKE MOIIKOIUTHUCH
IIPU IPOXO/I’KEHHI PEIIITHOTO CTaHy, CKPEOKOBUX, ITHEKOBUX, CTPIYKOBUX, KOBIIIOBHX
TPAHCIIOPTEPIB, MEXaHI3MIB MICJISI30MPaIbHOTO OOPOOJIEHHS 3E€pPHOBOIO BOPOXY,
MirOTOBJICHHS HACIHHS, TPAHCIOPTYBAJIBHUX 1 3aBAHTAKYBAJbHUX 3aC001B, @ TAKOXK
TEXHIYHUX 3aco0iB MPOTPYyIOBaHHS Ta ciBOW. I 1m0 peui, 3a MaHWUMH OCITITKCHb,
Cy4acHI 30upaJibHi anapaTi MO>KyTh TPAaBMYBAaTH 3€pHIBKM B MEHII1H Mipi UMM IT1]] 4ac
JOpPOOKH 1 MIArOTOBKH HACIHHA. AJie TeplIle 3aJeKUTh BiI APYroro, TOOTO YMUM OLIbIIIe
HACIHHSA MOIIKOJUJIOCH MPU 30MpaHHi, TUM Tipie Oyje mij 4yac moaaibiioi 00poOKu.
o ripiie — 11e MOTiM HAIIAPOBY€ETHCS, TOOTO YUM OUIbIIE HACIHHS MPOXOUTH IIUKIIIB
00po0OK — TUM Ouibie Oyne 3’sABIATHCA AePEKTHUX HACIHUH uYepe3 MOpPYIICHHS
IpOLIECIB 1 TEXHOJOTIH 300py-nepepoOKr TOYaTKOBUX €TamiB. TakoX Moxe
3/1aBaTUCh, 110 HACIHHS sike Oyio nedopMoBaHe mij yac nmepepoOKH — BITHOBUIIOCH.
Tak, Take MOKJIMBO 4Yepe3 MPY>KHI 1 MJIACTUYHI BIACTUBOCTI 3€pHA, ajieé BHYTPILIHSA
CTPYKTypa 3MiHEHa O€3[MOBOPOTHO, SIKICTh YK€ HE MOBEpHYTH. [IpakTHUHUM HUISIXOM
JOBEJICHO, 10 nedopmarlis 3epHIBKHM BChOro Ha 0,5 MM yxe 3HUXKY€E 1a00paTopHy
cxoxicTh Ha 0TI HIXK 30%. Akio 3ragatu 0araTouMCcICHH! TPAHCIIOPTEPH, IKUMU
oOJamToBaH1 yCi 3€pHOCXOBUIIA Ta CIOPYJU 3€PHOMEPEPOOKH, TO JOCIITKECHHIMU
HAYKOBO-/IOCJIIIHOTO 1HCTUTYTY 3€PHOBOTO rOCHOAApCTBa YKpaiHU JOBEIEHO, IO
BCHOTO OJIMH LIUKJI MPOXOJDKEHHS 3€pHA Yepe3 HACIHHEMPOBOIN 3HUKYE CXOXKICTh Ha
2-3 % a eHeprito nmpopocTtanHs 10 12%.

Axi MOXyTh OyTH 3arajbHl BHCHOBKM IO 3a0€3MEUEHHIO MiHIMI3aIlli
TpaBMyBaHHS 3epHA. JlOCIITHUM HUISIXOM JOBEICHO, IO HAWMEHIIE TPaBMyBaHb
36pHO OTpUMYE TMPU OOMOJIOTI 3 ¥Horo BosoricTio 16-17%. Axmo Bomoricte Oymae
HIKYOI0 — HACIHHS OyJie OTPUMYBATH MIKPO- 1 MAKPOTPIIIMHU Ta OUTHCH; TIPU BHIII
BOJIOTOCTI 3a ONTUMAaJIbHI1 — TPAaBMU Yy BUIJISI/I1 BM SITUH, IO TICY€ HOrO SIK MOCIBHI, TaK
1 IPOJIOBOJIbYI XaPAKTEPUCTUKH. 3araioM, o0 OTpUMYBaTH BUCOKOSKICHE TOBapHE 1
MOCIBHE 3€pHO HEOOX1AHO 1100 3epHO30MpaibHa MalllMHA MPOKUIIIa 00KaTKy 300poM
Ha Onmu3bko 300 ra mosiB, TOAI BOHA MOBHICTIO TOTOBa A0 300py HACIHHS BUCOKOIi
sKocTl. OCcOOIMBO aKTyalIbHO ISl 36pHOO0OOBUX.

[TpakTyHUM IOCBIJIOM JTOBEAEHO €(HEKTUBHICTH OOMEKEHHS PEIIITHUX CTAHKIB
JIBOMa pelIeTaMH, 110 3a0e3Medye JOCTaTHIO YUCTOTY HACIHHS @ TPaBMYBaTUCh BOHO
Mmaiike He Oyne.Takox OJHHMM 13 BapiaHTIB 3MEHILIEHHS TPaBMOBAHOCTI HACIHHS €
30UIBIIEHHS 3a30piB MK OapabaHoM 1 migOapabaHHsM. Ase TyT Tpeba 3HATH MIpy,
TOMY, 10 Oy1€ O1IbIIE OrpiXiB B 0OMOJIOUYBaHHI KOJIOCKiIB. OKpIM ITUX PEryJItOBaHb
HEOOX1IHO HaJIAIITOBYBATH 3€PHOOYMCHI W 3EPHOMPOBIAHI MHPHUCTPOi, HMIBUIKICTbH
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10/1a4yl COJIOMU B MOJIOTUJILHUM anapat MIBUJIKICTIO pyXy KomOaiiHa o nmosmto. Takox
THM, Ha 1[0 MOKHA 3BEPHYTH yBary € MmepexiJi 10 0JHOPOTOPHOT 00epTaTbHOT CHCTEMH
MOJIOTHJILHOTO arapaTy KOMOaiHiB, ajie¢ 1€ akKTyaJdbHO i TOCHOJApCTB SIKi
KOPUCTYIOTBCS CTApOI0 MAIIMHO-TEXHIYHOIO 0a3010, SKUX 3 KOXKHHM DPOKOM BCE
MEHIIIE.

CnucoK BUKOPMCTAHHUX JKepeJt

1. BrumB TpaBMyBaHHS 1 MOIIKOKEHHS] MIKPOOPTaH13MiB Ha sIKICHI TOKa3HUKH 3€pHA
o3uMoro xuta. Texuixa i mexnonoeiss AIIK. 2011. Ne 3. C. 28-31.

2. T'epyx C. M., Ilycroir C. B. BrimuB napameTpiB MOJOTHJIBHHUX amapariB Ta
BOJIOTOCTI 3€pHA Ha WOTO TpaBMyBaHHS. Bicuuk acpapnoi nayxu.2013. Ne 5. C. 54—
57.

3. Hepew’ssaenko JI. A., Hepew’ssHenko O. J[. BrimB TexHidHMX 3aco0iB Ha
TpaBMYyBaHHA 1 SIKICTh HACIHHS M1J Yac MiACyIyBaHHs. Texuika i mexnonoaii AIIK.
2016. Ne 7. C. 23-26.

4. JlepeB’stHenko [[. BmiuB cTpiukoBOro TpaHCHOpTEpa Ha TPaBMYBaHHS Ta SIKICTb
HACIHHSA 3€pHOBUX KyNbTYp. Texwixa i mexunonoeii AIIK. 2015. Ne 8. C. 11-14.

5. Heper’ssuko JI. BrmimB poGouymx eneMeHTIB CKpeOKOBOrO TpaHCIoOpTepa Ha

TpaBMyBaHHS Ta SIKICTb HACIHHS 3€pHOBUX KyIbTYyp. Texuika i mexuonoeii AIIK.
2015. Ne 7. C. 16-19.

BUPOIIYBAHHSA KAPTOILII HA YITICHU B YKPATHI

TapacoBcbkuii JJanuino, cryaeHnt 44-ac rpynu (akyJbTeTy arpoHOMIi
KepiBHUK — KaHauAaT c.-T. HayK, qo1eHT TpeTrsskona C. O.

OnTuManbHl TEXHOJOTIYHI TapaMeTpu BUPOIILYBaHHS KapTOIUNL HA 4YINCH B
VYkpaini nependayaroTb BUKOPUCTAHHS COPTIB, 110 MAaIOTh BUCOKHI BMICT KPOXMAJTIO
Ta HU3BKHUH BMICT I[yKpYy, BUKOPUCTAHHS MiATOTOBIECHUX IPYHTIB, PETYJISIPHUN MTOJIUB
Ta I0AaTKOBE BHECEHHS MTOKUBHUX PEYOBHH.

3rilHO 3 IMUTATOI 3 HAYKOBOi CTaTTl, ONTUMAaJIbHI TE€XHOJIOTIUHI MapameTpu
BUPOIIYBaHHS KapTOIUII Ha YillcK B YKpaiHi mependadaroTb BUKOPHUCTAHHS COPTIB
KapTOIUTi, III0 MAlOTh BUCOKHM BMICT KPOXMAJIIO Ta HU3BKUU BMICT IyKpy.B Ykpaini
Tax COPTIB € OaIIaTo HAMPUKIIA TaHl COPTH SIK:

Copt kaprormii "Atlantic” e ny»xe nonyssipHIM /7151 BUpOIIyBaHHS Ha vincu. Leit
COPT BIJOMHI CBOEI BUCOKOIO BPOXKAMHICTIO Ta CTIMKICTIO IO 3aXBOPIOBaHb. Kpim
TOTO, KapTOIUIsI I[OTO COPTY Ma€ BHCOKHW BMICT KpPOXMAJ0, IO € Ba)JIHUBOIO
XapaKTEPUCTUKOIO JJI BUPOUTYBaHHS Ha YIMCH.

Kapronns copry "Atlantic" mae xpemoBuii komip mkipku Ta 6iny M'SKkoTb. Ii
TEKCTypa XpyCTKa Ta CMaKOB1 BIIaCTUBOCTI 100pi. Lleit copT Takok Mae TOCUTH TOBTHIA
TEpMiH 30epiraHHs, M0 € BAXKIUBUM (HAKTOPOM JJIsl BUPOOHHKIB YINCIB.
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Jns  BupommyBaHHs  KapTomai  copty  “Atlantic"  pexomeHmyeThCs
BUKOPHUCTOBYBAaTH J00pe IPEHOBaHI IPYHTH 3 JOCTAaTHHOIO KIJBKICTIO BOJOTH Ta
N0OpUMH  PIBHSAMH TIO)KMBHUX pPEUOBHMH. TaKoXX BaXKIWBO JOTPUMYBATHCH
MPABIJIBHOTO PO3MIIIEHHS POCIUH y PSJIKax Ta 3a0e31euyBaTh peryJsipHe MOTHBaHHS.

Y BupoOHuITBI 4inciB copt "Atlantic" e momyssipHUM dYepe3 CBOi CMaKoOBi
BJIACTUBOCTI Ta BIIMIHHY TEKCTYpY, sAKa 3a0e3Meuye XpyCTKICTh Ta IPUEMHI BIIIYTTSI
IIPHU CIIOKUBaHHI.

Copt kapromni Lady Rosetta 6y crBopenmii B 1978 pomi B Himeuuwsi i
BUPOIIY€EThCS B 0araTbox KpaiHax CBiTy, B ToMy uucii i B Ykpaini. Lleit copt myxe
MOMYJISIPHUM cepell BUPOOHUKIB YIICIB 3aB/ISIKU CBOiM BUCOKIN BPOKAMHOCTI Ta AKOCTI1
npoxykry. Lady Rosetta mae rapuuii BUrysa Ta ayske npuBabauBuii kosip. [i mkipka
Ma€ TIMOOKWMUA 4YEpPBOHHMM KOJIp, L0 POOUTH 1i OCOOJMBO MPHUBAOIMUBOIO MJIs
BUKOPUCTaHHS y TMPOAYKTaX 3 BHUCOKUM JOJAaHKOM BI3yaJbHOI MPUBAOIMBOCTI.
M'SIKOTh KapTOILTI Ma€ SICKPaBO—KOBTHH KOJIIp 1 J0Ope MIIXOAUTh JIsi BUPOOHUIITBA
YiICiB 3 BUCOKUM CTYIIEHEM 30JI0OTHCTOTO KOJIbOPY.

Texnonoris BuponryBanus Lady Rosetta cxoxa Ha TEXHOJIOTiIFO BHPOILYBaHHS
IHIMMX COPTIB KapTomii. Ii BUPOIIyIOTh HA MIIIAHMX Ta JETKMX TPYHTaX, 3 PiIBHUM
PO3MOI1IOM BOJIOTH. TEXHOJOTIS MOCAAKH Ta IOTISAY 338 POCIMHAMH TaKOXK 3aJICKHUThH
BiJl KOHKPETHO1 KJIIMaTUYHOT 30HH, JI€ IPOBOJIUTHCS BUPOIIYBaHHS.

Jlns oTpuMaHHs KapToruistHoro virncy 3 Lady Rosetta 3a3Buyaii BAKOPHCTOBYIOTh
TEXHOJIOT1i (PpUTIOpYBaHHS B TIMOOKOMY JKHpi, CYIIIHHS B TapsdoMy TMOBITP1 Ta
MaKyBaHHs y TUTIBKY 3 KOHTPOJHOBaHOIO aTMocdeporo. Takuil mporiec BUpOOHHUIITBA
goromarae 30eperTd CMakoBi BIIACTHBOCTI KapTOILI Ta JOJATH A0 Hei T0JAaTKOBHUM
apomar 1 CMax.

Copt kaproruni Hermes BIZHOCUTBCS [0 PAHHBOCTUIVIMX 1 Ma€ BHCOKY
BPOKalHICTh Ta XOpoIly 30epexyBaHICTh. BiH TakoX € BIAMIHHUM BHOOpPOM Jis
BUPOIIYBAHHS HA YIINCH 3aBJSKH CBOIM BUCOKINA KOHIIEHTPAIlll KPOXMAJIO Ta XOPOIIIn
SAKOCTI IPOAYKTY.

3rifHO 3 JOCHIJUKEHHSIM, NPOBEACHUM [HCTUTYTOM KapTOIUITHUX HAayK
Hinepnaunais, coptr Hermes mae myxe m100pi CMakoBi BJIACTUBOCTI Ta € BIAMIHHUM
BUOOpPOM JIsi BUpOOHUIITBA 4inciB. KapTormis mae CBITIIO—KOBTY HIKIpKY Ta OL1y
M'SIKOTb, III0 POOUTH ii 1/1€aJIbHOIO J1JIsI BUPOOHMIITBA CBIXKUX Ta CMAYHUX YIICIB.

Jl11s BUpoOIyBaHHS KapToIuti copTy Hermes pekoMeHy€eThesi BAKOPHUCTOBYBATH
no0pe IpeHOBaHI TPYHTH 3 BHUCOKMM PIBHEM OPTaHIYHUX JOMIIIOK Ta BHUCOKOIO
MOKMBHOIO IIHHICTIO. TEeXHONOTisl MOCaaKu Ta JOTISIYy 3a KapTOIUICK CXO0XKa Ha
TEXHOJIOT10 BUPOIILyBaHHS 1HIINX COPTIB KAPTOILIi, BKIIIOUAIOUH aTJIaHTUYHUI Ta Je/l
poserty. Ilicns 300py KapTomuii WOro OUYMIIYIOTh Ta Hapi3aloTh Ha TOHKI IIApH, SKi
00CMaXyIOTh Y POCIMHHOMY MacJIi i1 CTBOPEHHS CBKUX Ta CMaUYHMX YIIICIB.
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OnTuMajbHa TEXHOJIOTiS CAdiHHA KapTOIUIL HAa YilCcH MOJSrae y
HacTtynHomy: OOpoOka IpyHTY: MiATOTYBaTH TPYHT, 3HSABIIW 3 HHOTO BC1 POCIHUHHI
3aJTUIIKHU, BUBE3TU JOOPHBA Ta IPOBECTH HEOOX1/IHI MiHEpaIbHI Ta OpraHiuHi JOOpHBa,
1100 MOKPAIIUTH POTIOYICTh TPYHTY.

OOpo6Kka 3aciBHOTO MaTepiay: epe CaliHHsIM KapToruis Mae OyTu oOpobieHa
JUTst 3an00iraHHsl XBOpoO Ta IIKIIHMUKIB. 3a3BUYail BUKOPUCTOBYIOThH XIMIUHI 3aC00H,
Taki K QyHTIIUIN Ta THCEKTUIIUIH.

CanmiHHs KapTOIUI: capKaHIll KapToriull caasaTh Ha riumouHy 8-10 cm Ta Ha
BijgcTanb 30—-35 cMm Mixk paakamu. [lomuB: kapTorist moTpedye NOCTATHHOTO MOJIUBY
mig yac BereTarlii. PeKoMeHIyeTbcsl MOJIMBATH POCIMHH JBa pa3W Ha TWKACHb B
3JIEKHOCTI B1J] IOTOJHUX YMOB Ta BOJIOTOCTI TPYHTY.

Jlornan 3a pociMHamMHu: HEOOXiJIHO BUKOHYBAaTH pO3IYILIyBaHHS TPYHTY Ta
3HUINECHHS Oyp'siHIB, a TaKOX 3a0e3mevuyBaTy HEOOX1HY KIJIbKICTh TOOPUB JJISI POCTY
Ta PO3BUTKY POCIIHH.

30ip Bpokaro: Bpokaid KapTOIUTl Ha YINCH 30Mpar0Th, KOJM POCIUHU MOBHICTIO
3pIIOTh Ta JUCTS MOYMHAE >KOBTITH. [licis 30upaHHs KapTOIUIIO HEOOX1THO OYUCTUTH
B1Jl TPYHTY Ta PETEJIbHO MEPEBIPUTH HA HASIBHICTh XBOPOO UM IIKITHUKIB.

[Ile oauMH Ba)XJHMBUH aCIEKT TEXHOJIOTII BHPOIIYBAaHHS KapTOIUIl HA YINCH B
VYkpaiHi — 11e mpaBuiIbHa 00pOOKa KapTOTLIL Iepe epepoOKoro. 3riHO 31 CTATTEIO HA
canti "Agroexpert" mpo TeXHOJOTiI0 BUPOIINYBAaHHS KapTOIUIl HA YINCH, MICIA
30upaHHs KapToIUl ii MOTpiIOHO Biapa3y >k BIABE3TH Ha nepepoOHy (HaOpuKy uis
OATBIIIOT 0OPOOKH.

OG6poOka KapTOIUIl Ha YINCH BKJIIOYAE B ceOe Taki €Tamu, Ik MUTTS, OUUIICHHS
BIJI 3eMJIi Ta BUJAJICHHS KPUXITHUX KOPIHLIB. [1iciig Hboro KapTOIUIIO pisKyTh Ha TOHKI
CKMOOYKM 32 JIOMOMOTOI0 CHEUIAJbHUX pI3AIbHUX MAalIUH, MIciAs YO0ro BOHA
MIPOXOJIMTH €TAIH BiIBApIOBaHHS, (PPUTIOPYBAHHS Ta CMa)KEHHS B OJii.

TexHosoris BUpOITYBaHHS KapTOIUIl HA YIlCH B YKpaiHl BKJIIOYAaE B cebe He
TITBKM TPaBWIBHUN BHUOIp COPTIB KApTOIUNI Ta JOTPUMAHHS ONTUMAaJIbHUX
TEXHOJIOTIYHUX TTapaMeTPiB BUPOIIYBAHHS, aJI€ i TPaBUILHY 0OPOOKY KapTOILIi Iepes
nepepoOkoro. Ile momomarae 3a0e3nmeyuTH BUCOKY SKICTh Ta CMAaKOB1 BJIACTHUBOCTI
YiIICiB, 1110 BUPOOISIOTHCS 3 YKPATHCHKOT KapTOTLII.

OKpiM 1IbOTO, BAXKJIMBUM €TAllOM TEXHOJIOT1l BUPOILYBaHHS KapTOIUIl Ha YIlCH €
30epiraHHs KapToOILI Mmicis 30upaHHs. 3TigHO 31 craTTero Ha caiiti "AgroTimes”,
KapTOIUIS JIJIi BUPOOHHUIITBA YIINCIB MOTPeOy€e OCOONMMBUX YMOB 30epiraHss, Imoo
30eperTu CBoi CMaKOB1 BJACTUBOCTI Ta XapaKTEPUCTUKU SKOCTI.

3o0kpema, ass 30epiraHHs KapTOIUll Ha YilCH MOTpiOHA MeBHa TemrepaTypa Ta
BOJIOTICTh TOBITPS. 3BUYAMHO, 11 MapaMeTpH 3alie’KaTh BiJ] CE30HY Ta PErioHY
BUPOINTYBaHHS. TakoX BaXJIMBO 3a0€3MEUUTH HaAJEKHI YMOBU 30epiraHHs, 100
YHUKHYTH PO3BUTKY XBOPOO Ta MIKIHUKIB Ha KapPTOILII.
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Tomy, 11 yCHIIIHOT TEXHOJOT1i BUPOITYBaHHS KapTOIUIl Ha Yircu B YKpaiHi,
BUPOOHWKY TIOBHHHI BIJIIOBIJATH BUMOTaM IIOAO 30epiraHHs KapTOIUTl TICIIS
30upaHHs Ta JOTPUMYBATHUCA ONTHUMAJIbHUX TEXHOJOTIYHMX MapaMmeTpiB oOpoOKu
kapTori. TibKM Tak MOXKHA 3a0€3MEYUTH BUCOKY SKICTh Ta CMaKOB1 BIACTHBOCTI
YiIICiB 3 YKPaiHCHKOI KapTOILII.

FORMATION OF PRODUCTIVITY OF SAREPTSKY MUSTARD DEPENDS
ON VARIETAL CHARACTERISTICS

Diskant M., Drozdenko A., Sabadash M., 19th grade, Faculty of Agronomy
Scientific supervisor — candidate of science and technology.
Ph.D., Associate Professor Kononenko L.M.

Ukraine occupies one of the leading places in Europe in terms of oil production.
Sunflower occupies the largest areas. Rapeseed, soy and other rare oil crops are grown
on somewhat smaller areas. In recent years, the global consumption of oils and
vegetable fats has increased by 4% every year. The increase in the production of oil
crops for the last decade is about 3.5 million tons every year.

Oil crops are growning in almost all countries of the world, but each country has
its own leading oil crop. In Ukraine, such a crop is sunflower, in the USA - soybeans,
in Canada - linseed, in England and India - rapeseed, in Asia and Africa - peanuts.
Soybeans, peanuts, rapeseed, linseed, sunflower and sesame occupy the largest
cultivated areas in the world. The world sown area of oil crops, including soy, is more
than 150 million hectares, and the world production of oils is about 185 million tons
[1].

In Ukraine, mustard of various types is growning in all its regions. Today, in
particular, the largest areas of gray mustard in the country are about 86,000 hectares.
Depending on the varietal characteristics and species, it is possible to obtain a grain
yield of 0.8-1.2 t/ha. Today, the average yield of commercial mustard crops in Ukraine
Is quite low. This is explained by non-compliance with a whole complex of elements
of cultivation technology, which inhibits the increase of both the area of crops and the
volume of seed production. The oil, which has high taste qualities, is useingin the food
industry and is a raw material for the soap-making, textile, pharmaceutical, cosmetic,
and perfumery industries [2].

Among the oil crops of the cabbage family, mustard occupies one of the leading
places in terms of the content of oil in the seeds and its quality characteristics.
Nevertheless, the seed oiliness index is not a constant value. It depends on growing
conditions and soil and climatic conditions of the zone.

Both winter and spring forms are growning in Ukraine, but the spring form is the
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most widespread. In addition to Sarepta, white, black and Abyssinian grapes are also
grown on small areas.

The insignificant, but greater popularity of gray mustard among other species is
explained, first, by biological and ecological properties - drought resistance and the
ability to form economically viable crops in areas with a rigid hydrothermal coefficient,
accordingly, the main areas of crop cultivation are concentrated in the Steppe and the
south of the Forest Steppe.

Mustard is characterized by relative unpretentiousness to growing conditions,
which to a certain extent reduces the cost of production, increases the level of economic
profitability and makes it possible to compete more successfully in the modern market
of agricultural products [1, 3].

In literary sources, there is enough information on the cultivation of white mustard
and the application of mineral fertilizers, but little work is devoted to the influence of
varietal characteristics on the formation of crop productivity.

Today, in modern conditions, the variety has become a means without which it is
impossible to realize scientific and technical achievements in agriculture. The variety
IS a necessary and indispensable link of a complex complex of organizational,
economic and technical measures aimed at increasing the production of high-quality
products, as well as a factor of mitigating the impact of extreme weather conditions
[4].

Therefore, the purpose of the scientific work is to study the element of cultivation
technology and the selection of modern mustard varieties of cultivated species capable
of realizing their biological potential under specific natural and climatic conditions.

Varieties of Sarepta mustard were studied in the research: Tavrychanka, Mriya,
Svitlana, Dizhonka, Retro.

During the growing season, the following phenophases were noted in mustard:
seedling, rosette, branching, budding, flowering, and ripening.

It was established that the duration of interphase periods was different among
varieties. Therefore, it was investigated that seedlings appeared in all studied varieties
after 10 days.

The study of varieties by biometric indicators indicates that the height was at the
level of 97.8-118.4 cm. The average number of branches of the first order by varieties
varied considerably from 1.7 to 5.5 pcs. Plants had the maximum branching rate of 5.3
pcs, and the lowest this indicator was 2.0 pcs.

Research of the mass of 1000 pcs. of different varieties of gray mustard, it can be
noted that the largest indicator was 3.4 g, and the smallest was 2.6 g, respectively.Seed
yield is the main indicator that characterizes the genetic potential of modern varieties
under the same growing conditions (natural and climatic conditions, growing
technology).
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It was established that the yield of the studied varieties varied from 22.8 to 23.5
t/ha.

In terms of oil content in gray mustard seeds, a significant advantage was noted
in the Mriya variety - 41.4%.

Thus, in the course of research, it was established that Sarepta mustard varieties
had their own agrobiological features.
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MODERN TECHNOLOGY CULTIVATION OF A FLAX

Hrynivetska Iryna master of the 11th group Faculty of Agronomy;
Scientific adviser — candidate of agricultural sciences,
Associate Professor Tretiakova S. O.

Oilseed flax (Linum usitatissimum L.) is a fibrous dicotyledonous plant in the
flax family (Linaceae) with potential economic value (Fig. 1), known as common flax
or linseed (Saleem et al., 2020a), which has a long history of cultivation in agriculture
and is grown throughout the world. It has many commercial, medicinal values, and
other important funtions. Oilseed flax is also useding as livestock feed (animal fodder).
Flax fiber (which is 3 times stronger than cotton) has been used to make linen in many
textile industries due to its natural ability to straighten, be soft, wear-resistant, water
absorption, and swelling large (Saleem et al., 2020D).

Flax fiber is also used to produce decorative fabrics, solid yarn, cordage and tires,
and it is the first biological fiber used in textile industry (Jiang et al., 2019). For its
inexpensive, biodegradable, and having good chemical properties, flax fiber is use ding
to produce clothing, table linen, rag-based bags, linoleum, and printing inks, which has
become popular due to the increasing demand in the market. In recent years, the market
prices of oilseed flax gradually increased due to both the research and development of
value-added products made from oilseed flax (Zhao et al., 2020). The demand and
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economic value of oilseed flax are increasing, thus the cultivated area in the world is
expanding with the improvement (Gao, 2020). In 2018-2019, the cultivated area of
oilseed flax in the world was about 3.04 million hectares. In addition, the production
was 2.61 million tons, as increases of 6.15% and 1.95% over the previous year
respectively (FAO http://www.fao.org/statistics/zh/).

Flaxseed is an important source of industrial vegetable oil (Hocking and
Pinkerton, 1993). The essential fatty acids present in flaxseeds have several benefits
for human nutrition (Patenaude et al., 2009). Flaxseed is rich in -3 fatty acid, vitamin
E, dietary fiber, lignin’s, and other functional nutrients (Xie et al., 2015), lowering
cholesterol and protecting humans from cancer. It is also useding for carpal tunnel
syndrome and ulcers (Flower et al., 2014). Flaxseed contains 20%—25% protein and
40%-45% fatty acids, which are edible and can prevent heart diseases, cancer, strokes,
and diabetes (Saleem et al., 2020c). Flaxseed is also adding to animal feed to improve
reproductive performance and animal health (Safdar et al., 2017).

Flaxseed might be produced into vegetable oils known as “linseed oil”. Flaxseed
oil is edible and considered one of the oldest commercial oils. The oil plays an
important role in promoting human intelligence, physical brain, preventing
cardiovascular diseases, and suppressing disease genes (Zhao et al., 2011). Moreover,
it is also used to control blood pressure, rheumatoid arthritis, cholesterol, and many
other common diseases of manking (Saleem et al., 2020a). Thus, in addition to edible
oil, flaxseed oil is widely used in medicine, food additive, cosmetic powder, paint,
printing, tanning, and other industrial departments.

Effects of inorganic fertilizer on grain yield. Application of chemical fertilizers,
especially nitrogen (N), phosphorus (P), and potassium (K) fertilizers, has been widely
considered an effective agronomic practice to improve crop productivity (Zhao et al.,
2020).

One of the most important agronomic practices for flaxseed production is nitrogen
fertilization because of its positive response to N. However, the overall response is less
than that in wheat, barley or canola (Dordas, 2010). N fertilization increases N uptake
and protein content in leaves of oilseed flax (Wang etal., 2017), increases N
contribution of leaves and capsule peel to grain seed, and improves N use efficiency
and grain yield (Xie et al., 2015). However the plants cannot take up additional N when
supply exceeds demand (Xie et al., 2015), which resulted in wastage of resources and
environmental pollution. Under the premise of constant total N application, it is of great
importance to appropriately reduce N application rate in early stage of plant growth to
achieve sustainable agricultural production.

Previous studies have shown that topdressing could meet the peak nitrogen
demand at the flowering stage of oilseed flax and promote the accumulation of
assimilates and nitrogen (Guo et al., 2020). Research showed that the traditional N
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fertilization was 150 kg/hm2 on oilseed flax in Dingxi, Gansu Province, China.
However, when N rate was reduced by 40%, not only grain yield was remained, but
also N use efficiency was increased (Zhang et al., 2020). Therefore, the productivity
of oilseed flax can be improved by implementing the N fertilizer deferral and reduction
practice.

Flax is currently grown on about 12 million acres worldwide, with the majority
of the production in northern Europe and Russia. Early immigrants originally brought
flax to America from Europe. Although there were close to two million acres of flax
inthe U.S. as recently as the early 1970s, U.S. acreage dropped substantially. However,
acreage has been about one-half million acres, and is gradually increasing.

Benefits of flax seeds. Lots of fiber. If you want to increase your dietary fiber
intake, adding flax seeds to your meals can be a good start. In 1 tbsp., the product
contains almost 3 g of fiber, which is 11% of the recommended daily allowance.
According to the American Heart Association, adults should get 25 to 30 grams of
dietary fiber per day, but most people get about 15 grams. Increasing the risk of
developing chronic diseases.

Omega-3 fatty acids. Flaxseeds are particularly rich in alpha-linoleic acid, a type
of omega-3 that the body cannot produce. The only way to get this nutrient is through
food, and flax has a lot of it.

In general, consumption of omega-3 fatty acids has been shown to reduce
inflammation in the body, which in turn prevents the development of chronic diseases.
In particular, alpha-linoleic acid has been linked to a reduced risk of heart disease, such
as heart attack and stroke, as well as a reduction in high blood pressure. Seeds are a
rich source of this substance, as are walnuts, fatty fish and some plants.

Bowl with flax seeds. Support for overall heart health. As we already know,
omega-3 fatty acids help reduce the risk of heart disease. According to a research
review in Advanced in Nutrition, there is strong evidence of a link between alpha-
linoleic acid intake and a reduced risk of cardiovascular disease. This can be explained
by the fact that this compound is a polyunsaturated fatty acid that has an anti-
inflammatory effect on the body, which is also important for heart health. Unsaturated
fatty acids also have powerful antihypertensive, antitumor, antioxidant, antidepressant,
antiaging, and ant arthritic effects.

Research also suggests that consuming flax seeds can help lower blood
cholesterol levels. High levels of low-density lipoproteins (the so-called bad
cholesterol) lead to their accumulation in the arteries, which increases the risk of heart
disease.

Another heart-related benefit of the product is its ability to lower blood pressure,
which is important for preventing heart attacks and strokes.

Improvement of digestion. Flax seeds help digestion. The product is known to be
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a natural laxative that can help with digestion and constipation. A 12-week study
published in Nutrition & Metabolism found that flaxseed added to baked goods was
able to reduce symptoms of constipation as well as blood sugar and lipid levels in
people with type 2 diabetes.

In addition, the product has a positive effect on the intestinal microbiome,
increasing the number of beneficial bacteria. At the same time, the presence of
Proteobacteria and Porphyromnadaceae, which are associated with alcoholic liver
disease, decreases.

Weight control

Maintaining an optimal weight is important for long-term health. Adding flaxseed
to your diet can be one-step in that direction. In particular, the fiber in the product
promotes fullness and satisfaction after a meal for a longer time, according to Appetite.

In addition, adding flaxseed helps control blood glucose levels and insulin
sensitivity, which are important for weight management.

HPOAYKTHUBHICTb KOPMOBHUX KYJIBTYP 3AJIEXKHO BI/]
EJIEMEHTIB TEXHOJIOT'TI BUPOIIIYBAHHSI

CrenoBux Ha3zapiii — 12-ma, I[Ipum €Breniii — 17 — ma,
BumneBchkuit Muxaiino — 12-a crynentu ¢akyabTeTy arpoHOMIi
HaykoBuii kepiBHUK: K. C.-T. H., JolleHT Bumnescrka JI.B.

Ha ¢opMmyBaHHS Bpokar0 KOPMOBUX TpaB BIUIMBA€E KOMIUIEKC (aKTOPIB:
I'PYHTOBOKJIIMATUYHI yMOBHU PErioOHy, OI0JOriYHI OCOOJMBOCTI COpTY, SKICTb
HAaCIHHEBOTO Marepiaiay, TEXHOJOrli BUPOUIYBaHHS Ta 3arajJlbHuil (piTocaHiTapHUN
CTaH MociBy. /{11 CTBOPEHHS ONTUMAJIBLHUX YMOB POCTY 1 PO3BUTKY POCIMH KOPMOBHX
TpaB HEOOXIHO BIPOBA/KYBATH TaKl TEXHOJIOTii BHPOIIYBaHHS, 5IKi 0a3yIOThCS Ha
OCTaHHIX JOCSITHEHHSX HayKd 1 BHUPOOHHYOI TPAKTUKH. 3a 3POCTAHHS BapTOCTI
MIHEpaIbHUX JAOOpHB, TMONIYK UUISIXIB IMIJBHUIIEHHA €(EKTUBHOCTI IXHBOIO
BUKOPHUCTaHHs HaOyBae ocoOimBoro 3HadyeHHsA. Came TOoMy po3poOka crocooOiB
NiBUILIEHHS. €(EKTUBHOCTI Jii MIHEpaJbHUX JOOPHUB, 3aCTOCYBaHHS CTUMYJISTOPIB
POCTY, YIOCKOHAJIEHHSI CTIOCOOIB CiBOU, TEX J0/a€ akTyainbHOCTI [1, 2].

Meronuka gochimxkeHb. I[Iporpamoro  gochmimxkeHb Oyino mepemndadeHo
MIPOBEICHHS JIAOOPATOPHUX, TTOJILOBUX Ta BUPOOHUYIMX JOCIIIB, IKi BUKOHYBAJIUCS B
HayKoOBii j1abopatopii kadeapu pocauaHuTBa YMancbkoro HYC. Ilnoma mociBHOT
ninstHky — 30 M2, 0011K0BOT — 25 M2, TeXHOJI0T1s1 BUPOIIYBaHHS KOHIOIIMHY JIY9HOT, 3a
BUKJIIOUCHHSIM  JIOCHI)KyBaHUX  (pakTopiB, Oyna 3arajibHOMPUUHATOIO IS
[IpaBoGeperxHoro Jlicocreny Ykpainu.
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PesynbpraTu nocnimkens. KoHronmHa TydHa 3a O€3MOKPUBHOIO CIOCO0Y C1BOM
HE3aJIe)KHO BiJl COPTOBOTO CKJIAAY 31 JIBa POKHM BereTalii B CepeHbOMY 3a0e3nedye
BHXI1]] cyXoi pedoBunu 9,27-9,88 T/ra, kopMoBux onunuip 6,40-7,21 1 1,66-1,88 1/ra
cuporo npoteiny, oominHOI eHeprii 85,3-93,9 I'JIx/ra 13 koeirlieHTOM BUKOPUCTAHHS
OAP - 1,12-1,19 %. HaiiGinpury npoayKTHBHICTH 3a0€3MEYUB COPT KOHIOUIMHU
ny4uHoi TaldyH 3 BuXxo10M cyxoi pedoBunu 9,88 1/ra, kopMoBuX oguHMIk 7,21 Ta 1,85
T/Ta CUPOTo MPOTEiHYy 32 BHECEHHS MOBHOI'O MIHEPAILHOTO AOOpPHUBA Ta MPOBEICHHS
nepenociBHOI 00pOOKH HACIHHS.

3a nBa pOKM BHUKOPHWCTAHHS TPABOCTOK KOHIONIMHHM JIy9HOI BHXIJ CyXOi
pedyoBUHM 3a Oe3mOKpHBHOro crnoco0y ciBOu cranosuB 11,03 ta 10,00 T/ra 3a
MIJMTOKPUBHOTO BUPOILYBAaHHS IM1J1 AYMIHb Apuid, a00 BiH 3pic Ha 10,3 %.

HaiiGinpmmii Buxin cyxoi pedoBunu 3a6e3neunB copT Taitdyn 11,39 1/ra, Tina —
11,21 ta 10,50 1/ra JIuGige 3a OE3MOKPUBHOTO CIIOCOOY BHUPOIIYBAHHS, TOMI SK 3a
I1IMTOKPUBHOT C1IBOM MOKa3HUKU CTaHOBMIIM BifnoBiaHo 10,42; 10,12 Ta 9,47 1/ra.

B pik ciBOM KOMIUIEKCHE 3aCTOCYBAaHHS IMOBHOI'O MiIHEpaJIbHOTO 00pHBa Ta
MIPOBEICHHS 1HOKYJISLII HACIHHS 3a0e3MeuYniIn MpupicT cyxoi pedyoBuHu 14,8 % no
KOHTpOJTt0 0e3 100puB Ta 8,9 % 1o ¢poHy — iHOKYJsALis. [IpupicT cyxoi pe4oBHHM MIX
BHECEHHSM IOBHOTO MiHEpajibHOTO Jo00puBa Ta (ochopHO-KATIMHUM J0OpUBOM
cra”HoBuB 3,5 %.

3a MmoKa3HUKaMHU XIMIYHOTO CKJIAJy CyXOi pEUYOBHMHHU KOHIOIIMHH JIYYHOI BMICT
CHUPOTO IIPOTETHY KOJMBAETHCA B Mexkax 16,8-19,2 %, 6inka — 11,9-13,6, cuporo xupy
— 2,3-2,6, cupoi kmitkoBuHU — 23,3-25,4, 06€3a30THUCTUX EKCTPAKTUBHUX PEUYOBUH —
45,4-48.,0, cupoi 30mu 8,5-8,9 %.

Bwmict makpoenementiB ctanoBuB (ochopy — 0,32-0,37 %, kamiro — 2,21-2,52,
kaunbiiro — 0,49-0,58, marnito — 0,16-0,19 % Ta mikpoenemeHnTiB — nuHKYy — 13,714,8
Mr/kr, Migi — 3,5-4,9, mapranmio — 44,0-48,3, 3amiza — 64,4-68,8 mr/kr.

B cyxiii pedoBHHI BMICT Ba)XKHX METaNIB 3HaxoiuBcs Ha piBHI 1,8-1,9 mr
cBuHIO, 1,8-1,9 mr Hikemro, 0,2-0,3mr/kr xaamiro, N-NO3 — 0,02-0,05 %.

BceranoBieno, mo copt koHromuHU JydyHoi TaldyH BiApi3HSABCS OUIBLINM
BMICTOM CHUpOro NIpoTeiny Ta Ouika B cyxik maci (Ha 0,6-1,7 %). 3a BHeceHHs
N60P60K90 y moenHanHi 3 1HOKYJISIIEI0 HACIHHSA 30UIBLIYBAaBCS BMICT CHPOIO
nporeiny Ha 1,1-1,2 %, 6ika 0,5-0,8 Ta 0,01-0,02 % HiTpaTiB, MOPIBHIHO 3 KOHTPOJIEM
0e3 BHECEHHs 10OpUB

BucnoBok. [y1s 3a0e3nedueHHs] TBAPUHHUIITBA JCIICBUMU TPaB SHUMH KOPMaMU
it otpumanss 3 1 ra 6,0-7,0 T KOpMOBUX OJIMHUIIB 1 YUCTOTO NIPUOYTKY 23,0-24,0 THC.
rpu/ra Ta HarpomamkenHs 200-250 kr/ra cuMOIOTHYHOTO a30Ty Ha THUIIOBHUX
MajJorymMmycHuX 4opHozemax IIpaBoOepexHoro Jlicoctemy 3a TPUYKICHOTO
BUKOPUCTAHHS 1 TPUPIYHOTO KOPUCTYBAaHHS JOLIJIBHO CTBOPIOBATH OJHOBHJIOBI
arpo(iToreHO31 KOHIOUIMHU JIy4HOI 3 HOPMOIO BHCIBY 18 Kr/ra iHOKYJIhOBaHOTO
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OyJnbOOYKOBUMHU  OakTepisiMd HaciHHSA copTy TaiidyH, 3aCTOCOBYIOUYHBYIOUH
OE3MOKPUBHUI CITOCIO CIBOM.

Crnncok BUKOPUCTAHMX JIXKepet

1. AnroniB C.®., 3anpyra O.A. Konrommua myyna. CyyacHa TEXHOJIOTIA
BUPOIIyBaHHS HaciHHA B yMoBax Jlicocteny Ta [lomiccs. Hacinaunurso. 2008. Ne 6. C.
10-13.

2. Jlemkouu P. I. BryiuB miHepanbHMX AOOPWMB Ta CTUMYJISTOPIB POCTYy Ha
MOKa3HUKHU SKOCTI OararopiyHux TpaB. Kopmu 1 kopmoBupoOHuiTBo. 2006. Bum. 58.
C. 28-33.

TECHNOLOGY OF GROWING ORGANIC CORN

Yurchenko Vladyslav student of the 42th group Faculty of Agronomy;
Scientific adviser — candidate of agricultural sciences,
Associate Professor Tretiakova S. O.

Heat requirements. Corn is a heat-loving crop. The minimum temperature for
seed germination is 8-10°C; seedlings appear at 10-12°C. When sowing in cold soil (<
8°C), seeds germinate very slowly, swollen seeds do not germinate, and field
germination decreases sharply. In the phase of 2-3 leaves, it withstands frosts down to
-2°C. Corn seedlings die at -3°C. The danger of return of spring frosts in Ukraine exists
and occurs once every 5-6 years. If the temperature drop (below -5°C) lasts for several
hours, the corn freezes regardless of the development phase. Corn biotypes bred by
breeders that can germinate at a temperature of 5-6°C are promising.

The smallest early autumn frosts damage the leaves and the plant as a whole. It
should be noted that in recent years, in connection with the spread of corn in the
northern regions, new early-ripening hybrids have been created. They are characterized
by high cold resistance. When the temperature drops, encrusted seeds can lie in the soil
for 25-30 days and are able to germinate after warming. In the summer, growing
season, at a temperature of 14-15°C, the growth of plants slows down, and at 10° C,
they do not grow. In the stages of sprouting - throwing out panicles, the optimal
temperature for growth and development is 20-23°C. Before the appearance of
generative organs, an increase in temperature to 25-30°C does not harm corn. In the
flowering phase, a temperature increase of more than 25°C has a negative effect on
plant fertilization. The maximum temperature at which the growth of corn stops is 45-
47°C. The sum of active temperatures at which early-ripening hybrids reach maturity
Is 2100-2200°, mid-early and mid-ripening -2400-2600°, and late-ripening - 2800-
3200°.
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Moisture requirements. Maize belongs to drought-resistant crops. Thanks to the
strong development of the root system, it uses moisture from a larger area and deeper
soil horizons. For the formation of a unit of dry matter, it consumes two times less
water than wheat. The transpiration coefficient is 250. However, high yields of green
mass and grain cause a greater need for water than grain crops. During the growing
season, corn needs 450-600 mm of precipitation. 1 mm of precipitation makes it
possible to obtain 20 kg of grain per one ha. Corn is less demanding on moisture in the
first half of the growing season. Before the formation of the 7-8th leaf, cases of lack of
moisture for the growth of corn are almost never observed. Plants need the most
moisture 10 days before the panicles are thrown, when the stem grows intensively
(daily growth can reach 10-14 cm) and dry substances accumulate. This critical period
accounts for 40-50% of total water consumption. After 20 days after the panicles are
thrown out, the need for moisture decreases. Corn uses a lot of water during the pouring
of grain. It effectively uses precipitation in the second half of summer. Corn does not
tolerate waterlogging of the soil, sharply reducing the yield. Due to the lack of oxygen
in overmoistened soil, the supply of phosphorus to the root slows down, which worsens
protein metabolism.

Light requirements. Corn is a light-loving plant with a short day. Does not
tolerate shading well. In excessively thickened crops, the development of plants is
delayed, grain productivity decreases. Plants vegetate faster with 8-9 hours of daylight.
With a day length of 12-14 hours. Corn ripening is delayed. It needs more solar energy
than other grains.

Soil requirements. Corn yields high yields on clean, well-aerated soils with a
deep humus layer. It is moderately demanding on soil fertility, with proper tillage and
fertilization, it grows well on most types of soil. The optimal reaction of the soil
solution is neutral or slightly acidic (pH 5.5-7.0). Cold, swampy, acidic, heavy clay,
saline and peaty soils (which often lack copper) are unsuitable for growing corn.

Crop rotation. In order to obtain the planned harvest of organic corn, the farmer
must solve the following issues: maintaining the cleanliness of the fields, forming the
optimal density of plants for harvesting, and reducing plant lodging.

Corn is best grown after winter wheat, peas, soybeans, beans, pastures, and
siderates. Sunflower and sugar beets are not recommended predecessors with
insufficient moisture. After corn for silage and melon crops, the farmer faces the
problem of weed control by agrotechnical means. Millet and corn have a common pest,
the corn stem butterfly, so millet is also not an acceptable predecessor. It is good to
sow spring crops after corn. Corn can be used as a monoculture, but this leads to the
accumulation of a characteristic pest (corn stalk moth) and weeds, so one-year breaks
(at least) should be taken between crops.

Soil preparation and fertilizers. Tillage. The main cultivation of the soil after

49



crops of continuous sowing (winter wheat, barley, peas) on the plain includes husking
of stubble and plowing. Hulling helps to clear the field of weeds and effective control
of pests. It is carried out following the harvesting of the predecessor with LDH-10,
LDH-15 disc harrows to a depth of 8-10 cm, and preferably with heavy tandem two-
track disc harrows (BDV-7, BDP-6.3, BGR-4.2 "Solokha™) on a depth of 14-16 cm.
Against perennial rhizome weeds (thistle, milk thistle, field birch, etc.), two peelings
are used. The second peeling is carried out during the period of the mass appearance
of weed rosettes to a depth of 10-14 cm with flat-cutting tools (KPSH-5, OPT-3-5) or
anti-erosion cultivators (KPE-6N), or combined tools (KR-4, 5, CABG- 5.6
"Resident”, KSHN-5.6). The second peeling of the soil can also be its main treatment
when growing corn using shallow loosening technology in order to save fuel and
money.

Fertilizers. The development of a fertilization system for organic corn should be
based on a balanced approach to nutrient use. The main goal of the system is to increase
soil fertility and provide corn with the necessary nutrients for growth and development.
The main fertilizers for organic corn are compost and humus. These fertilizers contain
a significant amount of nutrients necessary for crop growth. The optimal amount of
compost or humus for corn is 10 - 15 tons per hectare. To improve soil fertility, you
can also use biological preparations, such as bacterial preparations, microbial
preparations, humic substances, etc. These preparations help increase the viability of
beneficial microorganisms in the soil, which improves the structure and nutritional
value of the soil. Optimum conditions should be observed when applying fertilizers to
the soil. For example, compost and humus must be applied to the soil in the fall before
corn is planted, so that the nutrients are successfully spread through the soil. Biological
preparations can be used throughout the growing season of corn, observing the
recommended doses and timing of application.

Sowing. Seed preparation. It includes calibration, poisoning with fungicidal
and/or insecticidal poisons, possible processing with a complex of macro- and
microelements to meet the needs of plants in the early stages of growth.

The technology of growing organic corn requires the use of seeds of organic
quality, and seeds obtained through genetic modifications are not allowed.

Sowing method. Corn is sown in a dotted pattern with rows of 70 cm with the
help of planters SUPN-8, SUPN-12A, UPS-8, UPS-12, Optima. The depth of sowing
depends on the soil and the area of cultivation. In the forest-steppe and Polissia, corn
seeds are sown to a depth of 4-6 cm, on light soils and when the seed layer dries - to 5-
8 cm. On wet soils, the sowing depth is reduced to 3-4 cm. In the conditions of Western
Ukraine, when sowing early-ripening, cold-resistant hybrids are recommended to be
sown at a depth of 2-3 cm in later periods. In steppe areas with a moisture deficit in the
upper layer of the soil, the seeds are wrapped to a depth of 6-10 cm.
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Sowing term. The optimal time for sowing corn is when the soil is warmed at the
depth of seed wrapping to 10-13°C. Seeds should be sown in well-cultivated, ripe soil,
usually at the end of April.

Sowing rate. In organic farming, the sowing rate should be from 10 to 11 seeds
per m2. An increased seeding rate is recommended for mechanical weed control. The
distance between the rows is, as a rule, 70 cm. In dense crops, the grain productivity of
corn decreases.

Crop care. Weed control. Corn is very sensitive to weeds. Harrowing should be
done before emergence (blind harrowing) and after emergence, when the plants are
well rooted (from 10 to 15 cm in height). Late-sown corn grows quickly and suppresses
weeds. Early planting due to low temperatures often results in stunted corn growth.
Weeds adapted to cold temperatures continue to grow and compete with corn during
this time. At the stage of development of 2-8 leaves, corn reacts to competition from
weeds most vulnerable. During this period, it is extremely important to get rid of
weeds.

Pest control. The corn stalk moth is the main pest during the cultivation of corn.
Affected plants yield 10-30% less. The damage is caused mostly by the larvae of the
corn stalk moth. Caterpillars penetrate the stems and cobs and damage them. A fairly
effective method of combating this pest is the spreading of trichogram with the help of
small aircraft and hang gliders (based on the first time 100 thousand/ha, the terms
coincide with the beginning of the flowering of corn, and the second time - 200
thousand/ha, the beginning of the formation of grain in the cobs)

Collection. The main method of harvesting is direct harvesting. It should be
started in the phase of full ripeness or when humidity reaches 26 - 29%, depending on
the hybrid. If you grew the crop for silage, then it should be harvested in the phase of
milk-wax maturity.

Undesirable: Excessive delay in harvesting, because the grain gets wet due to
precipitation, and its moisture release is delayed. Harvest in the period of frosts, as the
quality and stability of grains deteriorates.

WHITE SESAME

Horova Iryna student of the 42th group Faculty of Agronomy;
Scientific adviser — candidate of agricultural sciences,
Associate Professor Tretiakova S. O.

Sesame has a very old and rich history. Mentions of him can be found in numerous
myths and ancient manuscripts. Even in the Assyrian myth of the creation of the world,

51



it was said that when the gods met, they drank a drink made of sesame. The Assyrians
themselves used sesame seeds in cooking, starting from the 3rd millennium BC.

White sesame is the seed of a plant called sesame (Sesamum indicum). It has a
light white color and has a delicate, somewhat sweet taste. White sesame is used in
cooking for seasonings and sauces, for sprinkling bread and sweets, and as an
ingredient in many Asian dishes. In addition, white sesame has high nutritional
qualities and is known for its beneficial properties for health.

White sesame is a plant that can reach a height of up to 1.5 meters. It has stems
that branch from the main stem and have hairy leaves. The flowers of the plant are
small, white and collected in bunches at the tips of the stems.

However, the main element of white sesame is its seed, which has the
characteristic shape of a layered disc. Seeds with a diameter of up to 3 mm, from a
greenish-yellow color turn into white during grinding. Each seed contains a source of
fatty acids, proteins and other useful substances for the human body.

White sesame is one of the most common crops in subtropical and tropical
countries. Growing white sesame can be optimal in a hot and dry climate with high air
temperature and sufficient light.

The main stages of the technology of growing white sesame:

1. Soil preparation.White sesame is grown in light, well-drained and well-
ventilated soils with a neutral or slightly acidic pH. The soil should be deep, at least 40
cm. During soil preparation, mineral fertilizers and organic matter should be added.

2. Sowing. Seeds are sown immediately after soil preparation. It is recommended
that the diameter of the seed is not less than 2.5 mm, so that it is evenly dispersed
during sowing. Rows should be separated from each other at a distance of 25-35 cm.

3. Plant care. After sowing, it is important to ensure a constant level of moisture
in the soil, as well as to learn plant growth management. Access to moisture should be
ensured throughout the growing season. It is also necessary to carry out breeding,
separate feeding and harvesting. The latter is carried out by pulling off the pods, when
the sesame reaches the phase of full maturity.

To achieve the maximum yield, it is important to carefully study the technology
of growing white konjut.
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CASTOR: A POISONOUS AND SOMETIMES EXTREMELY VALUABLE
PLANT

Andrii Tanasienko, Grom Roman, students of the 18th and 11th bachelors’
group of the Faculty of Agronomy
The manager is a candidate of rural and urban areas
of Sciences, Associate Professor S. O. Tretyakova

Castor oil is a monotypic genus of oil plants from the milkweed family. In
Ukraine, this culture began to be grown since 1920. Later, the area of crops was
increased to 110-120 thousand hectares. They are concentrated in the southern regions
of Ukraine: Kherson, Zaporizhia, Mykolaiv, Odesa, Dnipropetrovsk, and Crimea. The
yield of castor oil in Ukraine with the use of high agricultural technology reaches 8-14
t/ha and more, and under irrigation conditions it increases by two-three times.

In the south of Ukraine, the best place for castor in field crop rotations is the links:
black steam - winter wheat - castor and corn for silage - peas - castor. It is not
recommended to sow castor after sunflower and corn for grain. Castor belongs to late
cultures. The growing season lasts 95-120 days. From seedlings to the formation of
central inflorescences, the plant grows quite slowly, and its crops can become
overgrown with weeds. The optimal period for sowing castor is the time when the soil
at the depth of seed wrapping warms up to 8-10°C and further warming is observed.
The seed-sowing rate depends on the recommended density of plants per 1 ha of
sowing. The optimal density of plants at the time of harvesting is considered to be: for
medium-branched varieties - 50-60, strongly branched - 30-40 thousand/ha.

Economic purpose. Castor oil is widely used in medicine and aviation, as well as
in the chemical, textile, printing, electrical engineering, perfumery and other industries.
The seed kernel contains up to 55% oil. It has 81-96% glycerides of ricin oleic acid,
which is not found in other oils. Castor (castor) oil belongs to the group of non-drying
(with an iodine number of 82-86), very viscous, slightly soluble in gasoline and other
organic solvents, does not solidify at low temperatures (-12-18 °C), ignites at high
temperatures (+300-310 °C). That is why it is an unsurpassed quality lubricant,
especially for aircraft engines and mechanisms operating in the difficult conditions of
the north.,

Castor oil is a high quality and wide-ranging raw material for organic synthesis.
In addition, the esterification reaction of castor oil was obtained for the first time, which
confirms the expediency of its use during the production of biodiesel.

Role in agriculture. The cake or meal that remains after extracting or pressing
castor oil from the seeds cannot be used without processing as feed for farm animals
due to the content of a number of toxic components, such as the protein ricin and the
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alkaloid ricinine, which are potent toxins. However, the cake, which is freed from toxic
substances in the process of processing, can be successfully fed to animals, which will
allow to supplement their diet with protein feed and reduce the burden on natural
ecosystems.

Baits for pests are made from castor cake and applied to the soil as a fertilizer
(contains about 7% nitrogen and 1.7% phosphoric acid). There is a lot of potassium
and other nutrients in the stems of castor beans, so when they are plowed in a crushed
form, the fertility of the soil increases significantly. Castor oil does not dry out the soil,
cleans the field of weeds. The roots and stems decompose quickly, enriching the soil
with organic and mineral substances, so it is a good precursor for grain crops.

How to increase castor yield. One of the important means of increasing castor
crops is the application of mineral fertilizers. Sowing application of mineral fertilizers
Is quite effective. Due to the arid climate of the steppe zone of Ukraine and the high
content of potassium in the soil, mainly nitrogen and phosphorus fertilizers are applied
under plowing. An increase in fertilizer rates on non-irrigated lands gives insignificant
increases in yield and their payback at the same time decreases.

GROWING SOYBEANS AS A BUSINESS

Turchyn Oleh, Rotar Anatolii students of the 18 th master's group Faculty of
Agronomy;
Scientific adviser — candidate of agricultural sciences,
Associate Professor Tretiakova S. O.

Although soy began to be grown in Ukraine relatively recently, it has already
managed to become one of the most popular agricultural crops. What are the secrets of
growing soybeans and why more and more people are establishing businesses related
to this plant?

Is it profitable to sow soy? Soy is often called a "miracle crop”. Fields sown with
it are in more than 60 countries on different continents. All because this plant is
unpretentious in cultivation, gives a good harvest and thus brings a good profit to
farmers.

Ukraine is among the top ten countries in terms of soybean production. We can
observe the so-called ""soy boom", which is gaining momentum every year. The volume
of soybean cultivation in Ukraine can compete for the first place among all oil crops
only with sunflower.

In 2021, 1.28 million hectares of Ukrainian land were sown with soybeans.
According to the data of the State Statistics Service, the yield of this agricultural crop
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was 26.8 t/ha. This is one of the highest indicators for the entire experience of growing
soybeans by Ukrainians.

Most soybeans are exported to other countries. The USDA (United States
Department of Agriculture) believes that the increase in soybean production capacity
and supply is a good boost for the market and will stimulate global trade. In the
developed fertile Ukrainian soils, there is a significant potential for growing soybeans
and selling them as raw materials to other countries. However, this agricultural crop is
also used for the internal needs of Ukraine. For example, some Ukrainian enterprises
produce soybean oil and meal.Fields of application of soybeans

Soybean is rich in protein and healthy fats and amino acids, so it is a very
nutritious and therefore such a sought-after leguminous crop. Many substitute products
are made from it, for example, meat, milk, cheese, coffee, tofu, okara. They are much
cheaper than staple foods and are also popular among vegetarians. In addition,
soybeans are excellent for the production of various cereals, flour, sauce, and soybean
seeds. Soybeans become the basis not only for food products. This plant has significant
potential for the production of animal feed, biofuel, cosmetics and is used for other
technical and medical needs.

Growing and selling soybeans is profitable, because there is a great demand for
wholesale purchases. Moreover, there is considerable interest in this unique plant
abroad, so export is a profitable opportunity to sell soybeans for Ukrainian farmers.

Conditions and technology of growing soy Where is it good to sow soybeans?
It is good to sow soybeans in the place of winter and spring cereals. Their harvest is
usually quite early compared to other crops, so it allows the soil to be prepared for
sowing soybeans. Corn, potatoes, sugar beet or others can also be precursors. It is not
recommended to sow soybeans in place of perennial legumes, crucifers, and legumes.
It is possible not to change the place of sowing soybean seeds for about 3 years.

In general, soybeans grow well in almost all types of soil. But this leguminous
crop needs a lot of moisture, so stony and sandy soils are not a very good option for
growing soybeans. At the same time, excessive moisture harms this plant. Therefore,
it is worth taking care of drainage. Soil acidity is also important for soybeans. It should
be in the range of 6.2 - 7.0 pH.

Acidity below 5.5 pH is critical for the plant. In this case, mineral fertilizer NPK
9:18:22 is used to increase the level of acidity.

Varieties. In order to get a good harvest, you should use soybean varieties with
different maturing times depending on the area and climate zone. For the steppe zone,
late-ripening and mid-ripening varieties are best suited. Mid-emerging soybeans grow
well in the forest-steppe zone. On the territory of Polissia, it is best to sow pre-ripened
soybeans.

When choosing a variety, you should take into account the weather conditions in
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your region and find out whether the variety is resistant to a lot of moisture or, on the
contrary, can withstand a long drought. It is necessary to pay attention to the possibility
of damage to a certain variety by diseases or pests.

When to sow soybeans? Soy should be sown at the end of April - beginning of
May. The optimal soil temperature is 10-15 °C. Lower temperatures have a detrimental
effect on the seeds, and they may simply not germinate. Late-ripening soybean
varieties are sown first, followed by mid- and early-ripening varieties. Soybean sowing
rate

So that the work is not in vain, you should carefully approach the question: how
many seeds to sow. Some farmers believe that the more and more densely sown, the
better. However, the quality of the harvest does not always depend on this. Weather
and climatic conditions, as well as the variety of the plant, and especially the time of
its maturity, are the key factors for determining the sowing rate of soybeans.

Soybeans can be sown fairly densely in areas with sufficient rainfall. After all, the
plants will have moisture and will not compete for it. Instead, in drought-prone regions,
sow thinly so that all plants can have access to water.

In the forest-steppe zone, it is advisable to sow from 400 to 550 thousand/ha
(depending on moisture). Soy in Polissia needs a similar amount: 400-450 thousand/ha.
In the steppe zone, where precipitation is usually less, it is worth sowing from 300 to
450 thousand/ha. Early soybean varieties are sown more densely (about 600-700
thousand/ha), medium-ripening varieties - less often (450-550 thousand/ha). Soybean
sowing rate in kg depends on the weight of the seed and its quality. On average, 70 to
130 kg/ha are sown.

Intensive technology. Intensive soybean cultivation technology aims to increase
and improve its yield. The stages of preparation and actual sowing are key when using
intensive technology. One of the options for increasing the efficiency of sowing is the
inlaying of soybean seeds. This is the process of treating seeds with a thin film and
enriching them with useful substances.

In this way, a kind of protective shield is formed, which protects against
destructive external influences, and also nourishes the plant with the necessary
elements. Inlay allows to increase soybean yield by 10-20%.What kind of fertilizers or
preparations to use in the intensive technology of soybean cultivation depends on the
type of soil, its properties, as well as the variety of soybeans.

So, before you start your business, be sure to create a business plan for growing
soybeans. Think through all the details of this exercise and consider the available and
necessary resources.

Be sure to check and take care of:

— a variety of soybeans

— place for sowing:
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— soil type

— its acidity

— its humidity

— predecessor plants

— sowing time

— sowing rate

— necessary fertilizers

Problems and prospects of sowing soy. Soybean production in Ukraine is very
promising. One of the areas of soybean processing is the creation of soybean meal. It
Is produced in Ukraine on an increasingly large scale. Soybean meal is actively used
for fodder for farm animals, for biofuel, etc. Demand for the export of such products is
also growing. Soy is also popular abroad as an inexpensive protein product. Therefore,
there are usually no problems with where to sell the harvested soybean crop. Some of
the Ukrainian businessmen are thinking about the fact that, in addition to growing
soybeans, they are also engaged in its processing and manufacturing finished products
with added value. Also, in recent years, a trend has been observed: owners of small
agricultural lands start to engage in the “soybean business" more often than large
entrepreneurs.

Ukrainians are among the most successful in the world in soybean breeding. The
"Register of Plant Varieties of Ukraine" includes more than 60 different varieties of
this leguminous crop.

Another advantage and perspective is sowing soybeans to save on fertilizers for
the following crops. The fact is that the soybean root system contains nodule bacteria
that provide nitrogen nutrition to the soil. Therefore, growing soybeans helps to enrich
the soil with useful elements in a natural way and save on the application of fertilizers
for other plants that will grow in the same place. In addition to nitrogen, the area
planted with soybeans also contains phosphorus and potassium, which are useful for
many crops.

Among the problems of growing soybeans, one can single out the need for its
regular moistening.In arid regions, irrigation systems should be installed to replace
natural rainfall. And it is quite expensive, and not all farms can afford such a luxury.
Another problem is the lack of state insurance for soybean crops.

Investment, cost and profit. Soy belongs to highly marginal crops. With proper
preparation for sowing and plant care, as well as favorable weather conditions, you can
get a generous harvest and a good profit.
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ADAPTIVE TECHNOLOGY FOR GROWING CORN FOR SILAGE

Kravchenko Serhii, Sihaienko Kostiantyn students of the 42-nd group
and 11 junior bachelors of the Faculty of Agronomy
Scientific adviser — candidate of agricultural sciences,
Associate Professor Tretiakova S. O.

Introduction. Adaptive technology for growing corn for silage is a modern
approach to growing corn to produce high-quality silage for further use in livestock
production.

The main goal of adaptive technology is to maximize the potential of corn to
produce high-quality silage, ensure high yields and reduce growing costs.

The main principles of adaptive technology are the use of modern corn hybrids,
optimal fertilization and effective methods of weed and disease control.

To achieve this goal, various approaches are used, such as increasing the density
of sowing, applying fertilizers in the exact dose depending on the needs of the crop and
local soil conditions, and timely implementation of disease and pest control measures.

Adaptive technology results in improved crop quality and quantity, reduced costs
of growing corn, and increased profitability. In addition, high-quality corn silage helps
to provide animals with high quality and nutritious food, which has a positive impact
on their health and productivity.

Contents.

1. Introduction

2. Biological characteristics

3. Soil preparation and fertilizer application

4. Sowing

5. Crop care

6. Harvesting

7. Sources

Biological characteristics. Heat requirements. Silage corn has high temperature
requirements that vary depending on the growth stage of the plant.

When sowing corn silage seeds, the minimum soil temperature for seed
germination should be at least 10 degrees Celsius. The optimum soil temperature for
rapid seed germination is 20-30 degrees Celsius.

During the growing season (from the beginning of growth to the beginning of cob
formation), the optimum air temperature for silage corn is 25-30 degrees Celsius.
Under these conditions, the plant actively grows and forms green mass.

During cob formation, the optimal air temperature for silage corn is 22-26 degrees
Celsius. If the temperature rises above this level, it can lead to a decrease in the quality
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of the silage, as the plant spends more energy on the formation of the cob than on the
formation of green mass.

When harvesting corn for silage, the optimal air temperature is 25-30 degrees
Celsius. If the temperature is above this level, it can lead to overheating of the silage
and deterioration of its quality. Therefore, it is important to harvest silage in optimal
temperature conditions.

Moisture requirements. The optimum level of soil moisture for growing corn
depends on several factors, including soil type, climatic conditions, and cultivation
methods.

Typically, corn grows best in soils with moisture levels between 50% and 75% of
the soil's water capacity. The water holding capacity of a soil is the maximum amount
of water the soil can hold.

If the soil moisture level is too low, it can lead to a decrease in yield and crop
quality. If it is too wet, root rot and other plant diseases can occur.

Light requirements. Corn is a light-loving, short-day plant, which means that it
needs enough light to develop efficiently, but it also needs to have shorter day lengths
than most other crops.

In addition, corn does not tolerate shading, so it is important that the plants receive
enough light without obstruction. In excessively thickened crops, plant development is
delayed and grain productivity is reduced.

Plants vegetate faster with 8-9 hours of daylight, while with 12-14 hours of
daylight, plants are delayed and corn maturation is delayed. Corn requires more solar
energy than other cereals, which means that it has high light requirements for
successful development.

Soil requirements. Corn is a plant that has certain requirements for the soil on
which it grows. It grows best on clean, well-aerated soils with a deep humus layer.
Corn is moderately demanding on soil fertility, but with proper tillage and fertilization,
it can grow well on most soil types. The optimal reaction of the soil solution is neutral
or slightly acidic (pH 5.5-7.0). The use of corn on cold, wetland, acidic, heavy clay,
saline and peaty soils is not recommended, as such soils may lack the necessary copper
levels for plant growth and development. In general, to achieve high yields of corn, it
IS necessary to take into account the above soil requirements and to perform proper
tillage and fertilization.

Crop rotation. Growing corn for silage has a certain impact on crop rotation and
the choice of crops for the following year. Corn is a high-yielding crop that takes a lot
of nutrients from the soil, particularly nitrogen. Therefore, after corn, it is
recommended to plant crops that do not require a lot of nitrogen or those that can
provide it in the soil. These crops include: cereals and legumes (wheat, barley, peas,
soybeans), oilseeds (sunflower, corn), and fodder (alfalfa, oatmeal).
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After corn, it is not recommended to plant crops that also require a lot of nutrients
from the soil, in particular nitrogen. These crops include potatoes, sugar beets, cabbage,
corn, and sunflower.

It is also not recommended to grow corn for silage on the same field for more than
2-3 years in a row, as this can lead to a decrease in yield and deterioration of soil
quality. To preserve soil fertility, it is recommended to carry out crop rotation and
include a variety of crops.

Soil preparation and fertilizer application. Soil preparation. To prepare the soil
for sowing corn for silage, it is necessary to carry out basic tillage, which includes
stubble peeling and autumn plowing. This will help clear the field of weeds and
effectively control pests. The stubble cultivation is carried out after harvesting the
predecessor using disk cultivators or tandem double-track disk harrows to the
appropriate depth. To control perennial root and sprouting weeds such as thistle,
spurge, field bindweed, etc., two peeling operations are used, the second of which is
carried out during the period of mass appearance of weed rosettes to the appropriate
depth.

The main soil cultivation before sowing corn for silage consists of peeling and
plowing with the application of organic fertilizers in the fall. After that, it is necessary
to carry out spring tillage, which begins with harrowing and leveling the seedbed.
Spring tillage is aimed at killing weeds and preserving moisture, and the pre-sowing
cultivation period should not exceed one day.

Subsequent tillage depends on the appearance of weeds in organic corn crops.
Usually, it is two harrowing on the seedlings and two cultivations. It is important to
perform all treatments on time and at the appropriate depth to achieve a successful
silage corn harvest.

Fertilizer application. Before sowing, you need to apply phosphorus and
potassium fertilizers, such as ammophos (NP 12:52) or superphosphate. The dose of
fertilizer is set based on soil analysis.

During sowing, it is recommended to apply a small dose of phosphate fertilizer,
for example, diammophoska (NPK 10:26:26).

Different types of fertilizers should be used during the growing season, depending
on the needs of the plants. For example, at the beginning of the growing season, you
can apply sulphate of ammonia (NPS 20:20:16), and during the overgrowth of leaves -
nitroammophoska (NPK 16:16:16) or a fertilizer mixture with a predominance of
phosphorus and potassium in the general formula.

It is important to regularly monitor plant growth and fertilizer requirements.

Sowing. Seed preparation. Preparation of corn seeds for sowing begins with the
selection of seed material. If the seeds are not treated by the manufacturer, they must
be treated with a fungicidal preparation, or even better, a fungicidal-insecticidal
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preparation. This will help disinfect the seedbed and protect the seeds and seedlings
from diseases and soil pests. Before sowing, corn seeds should be checked for moisture
content - it should not exceed 14%. If the seeds contain contaminants from other plants
or are damaged, they should be sifted out.

Sowing method. Sowing depth varies from 4 to 7 cm depending on the region
and soil and climatic conditions. Sow in a dotted, wide-row method with row spacing
of 70 cm.

Sowing time. Silage corn belongs to heat-loving crops, so it should be sown when
the soil reaches a temperature of 10-12 °C at a depth of 6-8 cm, usually in late April or
early May.

Seeding rate.

Sowing density is determined depending on the characteristics of the corn hybrids.
Usually within the range of 55-70 thousand seeds per hectare. For silage corn, a lower
stem density is extremely important. It is important to remember that due to the
thickening of crops and a powerful nutrition system, the amount of green mass of corn
can increase, but at the same time there may be fewer ears. This will negatively affect
the nutritional value and digestibility of the silage. Therefore, it is necessary to plan
the density of silage corn crops taking into account the yield of both green mass and
the cobs themselves.

Crop care. When growing corn for silage, agrochemicals are used with extreme
caution, as their application rates can affect the toxin content of the silage mass. But if
the farmer does decide to use pesticides, it is better to use them only in the pre- and
post-germination periods.

It is important that corn crops should be cleared of weeds before the 5 leaf stage
to ensure optimal conditions for earing, and thus contribute to obtaining more grain in
the silage mass. Continuous herbicides are applied after the previous crop has been
harvested. During the corn growing season, herbicides are sometimes used to control
broadleaf weeds.

To protect against diseases, hybrids resistant to common diseases and seed
treatment are the most successful solutions.

Harvesting. Silage corn forms a harvest within 75-180 days. The best time for
harvesting is the phase of milk-wax and wax ripeness, when the moisture content
reaches 65-70%. The most optimal for harvesting and silage quality is the
developmental phase, when the dry matter content in the cut plant is from 30% to 35%.
However, from the experience of many farmers, it is known that in order to obtain
high-quality silage, it is important to harvest corn at the right stage of maturity, so 2-3
hybrids with different growing seasons are often sown in the fields.
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HOW TO GROW SOYBEANS: THE CHOICE OF MINERAL FERTILIZER

Kravets Andrii, Rebrii Vladyslav
students of the 11th junior bachelor and 22th group
Faculty of Agronomy;
Scientific adviser — candidate of agricultural sciences,
Associate Professor Tretiakova S. O.

Growing soybeans requires attention to detail, because the yield and sales of the
product depend on them. In this article you will find answers to the following
guestions:

- how to grow soybeans;

- rules for soil preparation for sowing;

- what to feed soy;

- rules for applying mineral fertilizers under soybeans.

Scientists assure that soy began to be grown approximately 5-7 thousand years
ago, but it is not known exactly when. In Europe, soy as a crop for agriculture was first
mentioned in 1873, when it was presented at an international exhibition in Austria. For
a long time, they could not come up with a name for this plant, among the options they
once considered oil pea and, for example, oil bean.

Some interesting facts about soy:

1. Global production of soybeans in the world is almost 336.59 million tons,
among the leading producers are Brazil, the USA, and Argentina.

2. The leader in soybean consumption is China, the annual consumption of
soybeans in China is 110 million tons.

3.190 countries are involved in the trade of soybeans and its products in the world.

4.35-40% of the grown soybean crop goes to the world market. Most of the
harvest remains in the producing countries.

5. 53 countries in the world export soybeans.

The uniqueness of this agricultural crop is its versatility. The genome of this crop
was deciphered 10 years ago, and today soy is most often subjected to genetic
modifications in the world. Surrogates for many other products are made from it - for
example, milk, cheese, tofu, meat.As for Ukraine, according to analysts' estimates, the
area sown under soybeans in our country is 1.5 million hectares, and Ukrainian harvests
of this crop are estimated at 3.2-3.5 million tons.

How to grow soy. The two most important things you should know after choosing
a crop variety are the sowing season and the specifics of preparing the soil for sowing.

Seasonality: top-up fertilizer under soybeans in April-May, when the soil has
warmed up to 10-15 °C, because at lower temperatures, seeds practically do not
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germinate. First, late-ripening varieties are sown, and only at the end - quick-ripening
ones.

Soybean crowning: location and previous crops. Most types of soil are suitable
for sowing soybeans, but there are nuances. Sandy and stony soils are too dry for this
plant. The best soil acidity level for soybeans is between 6.2 and 7.0 pH. Therefore,
the acidity of the soil should not be lower than pH 5.5. If you have such land, you need
to use a special mineral fertilizer for acidic soils - NPK 9:18:22.

This crop is badly affected by flooding (especially for more than three days), so
the soil for soybeans must have good drainage. Also keep in mind that the soil surface
should be leveled for easier harvesting.

The peculiarity of soybeans is that in the initial stages of vegetation, this plant
develops a powerful root system, so the growth of the plant itself is less intensive.
Therefore, in order to have a better result and harvest, make sure that the area under
soybeans is not weeded.

It is best to grow soybeans after winter and spring grain predecessors. After all,
these plants vacate the field faster than other crops, so it is easier to prepare the soil
after them. Instead, it is not desirable to sow soybeans after perennial legumes and
sunflowers.

In turn, soybean is a good precursor for sowing other crops. This plant leaves
behind soil saturated with nitrogen and nodule bacteria, so the soil after it has an
improved structure and good fertility.

Soy is used in two-field crop rotations, and it is best to grow winter wheat, spring
barley or corn after it. However, if you have a farm in the northern regions, then keep
in mind that after the late harvesting of soybeans, it is not recommended to grow winter
crops in that place.

SOIL treatment under soy. Follow the rules of soil preparation before sowing
soybeans, because the effectiveness of the fertilizer will depend on this. Soybeans
should be sown on warm soil of all types, except acidic and dry, which have poor
texture and low organic matter content. It is best to sow soybeans after wheat, rye,
barley, as well as corn, potatoes, and beets. We do not recommend sowing soybeans
after sunflower, peas, beans, chickpeas and lentils.

The main work before planting soybeans is to apply fertilizers, post-harvest
residues, improve soil structure, accumulate moisture and kill weeds.

If you have not prepared the soil since autumn, we recommend applying a surface
treatment with deep loosening. Also, don't forget to level the field to apply fertilizer in
the future. And what to feed soy?

Top-5 rules for growin soy. If you plan to grow soybeans, we have compiled an
agricultural guide for you - a number of important rules for this crop. These items were
created based on the experience of Ukrainian farmers.
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Rule 1: Ukrainian owners have a saying that they sow soybeans when the apple
tree is blooming. It really is. This crop is sown when the average daily temperature
reaches +12 °C. The pre-sowing background should be level, and on the seventh day
the seedlings should appear.

Rule 2: good technique. To minimize damage to the seeds, perform a technical
inspection of the seeding equipment in advance. Check if the planter does not damage
soybeans, if so, adjust the seeding rate. And remember that pneumatic planters can
injure the seeds of this plant.

Rule 3: Study the soybean variety carefully. This is necessary to know the correct
seeding rate to apply, what the seeding depth should be and the recommended row
spacing.

Rule 4: soil acidity. Optimally, it should be at the level of 5.5-7 pH for growing
soybeans. If this indicator is less than 5.5, then choose a special mineral fertilizer NPK
9:18:22 to regulate soil acidity.

Rule 5: All stages of soybean plant development must be monitored and analyzed.
And it is very important to remember that the productivity of this agricultural plant
depends on the quality of fertilizers and correct application, but not on the amount of
top dressing.

How to feed soy. In order to determine what to feed soybeans, it is necessary to
conduct a soil analysis, because the type and amount of mineral fertilizer will depend
on its depletion. It is necessary to feed soybeans with fertilizers in three stages: main,
pre-sowing and top dressing.

Note that soybean absorbs fertilizers from the soil quite early, so to improve the
yield, feed the plant already at the flowering stage.

When to apply fertilizers under soybeans? Fertilization of soybeans should be
carried out in the spring - with macronutrients (phosphorus, potassium and nitrogen).

Feed soy as better as possible. Applying fertilizer under soybeans is a process
that requires attention and the right approach. Most often, the question that worries
farmers is: which fertilizer to choose for soybeans for a high-quality harvest? The
solution for many Ukrainian farmers is the mineral fertilizer Nitroamofoska-M from
the Ukrainian manufacturer "Tetra-Agro". The advantage of this fertilizer is that it fully
nourishes the plant, because it is saturated with nitrogen, phosphorus and magnesium,
which are necessary for a high-quality soybean crop, and also balances the acidity (pH)
of the soil. And acidity directly affects the subsequent yield.

Norms of mineral fertilizer application under soy. Before understanding how
to grow soybeans correctly, you should understand what elements affect its quality and
rapid growth.

1. Phosphorus - accelerates the growth and development of the plant.

2. Potassium is important for regulating the water regime and plant
photosynthesis, protects against diseases and stress factors.

3. Magnesium - promotes the movement of phosphorus in soybeans, ensures
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respiration, converts nitrogen into protein, and also activates enzymes that ensure
protein and carbohydrate metabolism.
The NPK content of mineral fertilizer for soybean Nitroamofoska-M is 9:18:22.
The recommended application rate of Nitroamophoski-M is 200-400 kg per 1 ha.
The application rate depends on many factors, in particular the pH level. By the
way, the company "Tetra-Agro" measures the acidity of your farm's soil free of charge
and, if necessary, can change the NPK of fertilizers for the special needs of your soil.

BIIVIMB I'YCTOTH ITIOCIBY HA ITPOAYKTHUBHICTb COPI'O
HYKPOBOI'O B YMOBAX IIPABOBEPEXHOI'O JICOCTEITY

KpaBeub Anapiii — 15 -ma, lemoiubkuii boraan — 19-ma,
CTYJIeHTU (DaKyJIbTETy arpoOHOMIi
KepiBHUK — KaHIUAAT C.-T. HAayK, NolleHT BumHesceka JI.B.

Copro 1ykpoBe — KyJIbTypa, 1[0 Ma€ 0COOJIMBO ITHOOKY KOPEHEBY CHUCTEMY. 3a
JIOTIOMOTOI0 Hei BOHA BUKOPUCTOBYE MPOTATOM IEPIIOI MOJOBUHU JIITa BOJIOTY 3
MIMOMIMX IapiB IPYHTY, CUJIBHINIE BUCYIIYIOYH i1X, @ B JAPYridl MOJOBHUHI JiTa
BUKOPHUCTOBYE IPYHTOBY BoJIOTy onafis [1].

Copro sk KynbTypa, 10 Mae epeKTUBHUM MmexaHi3M (orocunTesy C4, moxe
aKTUBHO 3JIIMCHIOBATH TPOIIECH 3aCBOEHHS Ta TpaHcdopmarllii CBITIIOBOT eHeprii 3a
temriepatypu noBitpst 35°C 1 HaBiTh 3a 40°C, TO/1 AK 1HII KyJIBTYpHU 3a IIUX YMOB
NPAKTUYHO TPUMHUHSIOTH aCUMUIAIINHI TIpoliecu 1 mepedyBaroTh y CTaHi Jernpecii
(mmeHund, suMiHb To1o) [2]. Bimomo, 110 BpOKalHICTh 3aJI€KUTh BiJ MO JIUCTS
Ta IPOJYKTUBHOCTI (DOTOCHHTE3Y 1 OLIBIIO0 BOHA MOKE OYTH 32 YMOBH, KOJIH ILIOIIA
JUCTKOBOI TOBEPXHI POCIMH OyJie ONTUMAIbHOIO, IO B CBOIO YEPry CIPUSITHME
nporecy porocunTesy. Sk BijoM0, Ha BEIMUUHY IO JUCTKOBOT TOBEPXHI BIJIMBAE
0araro ¢aktopiB. OJHUM 3 HUX € TYCTOTa CTOSIHHSI POCJIMH, PEryJIOBaHHA SIKOT Ja€
MO>KJIMBICTh MOKPAIIUTH (DOTOCUHTETUYHY A1SUIBHICTH COPIO.

Cunsrin LI, ta psg aBTopiB [3], CTBEPAXKYIOTh, IO 3a PI3HOI I'YCTOTH CTOSIHHSA
POCIIMH y TIOCIBaX CTBOPIOIOTHCS HEOJHAKOBI YMOBHU TEMIEPATypH 1 OCBITJICHHS,
HAJXO/DKCHHS BYTJICKMCIOTH Ta IHIMUX (AKTOPIB JKHUTTS, IO BIUIUBAIOTh Ha
NorJauHaHHs (1310JI0TTYHO aKTUBHOI pajiallii, IHTEHCUBHICTh MPOLIECiB (POTOCUHTESY 1
JTUXaHHS POCIMH. Y 3aryleHuX MOCiBaX CIOCTEPIraeThCsl MiABUILEHHS BIIHOCHOI 1
a0COJIOTHOT BOJIOTOCTI MOBITPS, IO TTOB’S3aHO 3 MOTIPIIEHHSM MOBITPSHOTO OOMIHY.

BumiproBaHHsI acCUMIISIIIMHOI TUTOIITI JTUCTKOBOT MMOBEPXHI POCIWH, 3aJIEKHO BiJl
T'YCTOTH CTOSTHHS COPI'O IIyKPOBOT'O, 3/[1IHCHIOBAJI B OCHOBHI (ha3u PO3BUTKY: KYIIIHHS,
BUXIJl y TpYOKY, BUKUIAHHS BOJIOTI-IIBITIHHS, BOCKOBA-TIOBHA CTUTJIICTh 3€pHA.

JlaH1 JOCIIIPKeHB IMOKa3aJid, 110 TIJI0IA JUCTKOBOT MOBEPXHI HapocTaia Bijl ¢aszu
KYUIIHHS 10 a3y mOBHOTO LBITIHHS, popMyroun MmakcumyM. Hanani BoHa mounHana
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3MEHIITYBATHCS, 32 PaXYHOK BIIMUPaHHS HWKHIX JUCTKIB, 10 (pa3u MOBHOI CTHTIIOCTI
3epHa.

BcranoBneHo, mo cymapHa IuIoIia JMCTKIB 3MEHITYEThCSI 3HAYHO TOBUIBHIIIE,
MOPIBHSHO 13 3MEHIIICHHSAM KIJIBKOCT1 pOCTUH (TYCTOTH CTOSIHHSI) Ha

BEJIMKY IUIOLLY >KUBJICHHSI, YTBOPIOE OUIbIIE JUCTKIB, IPUYOMY OKpPEMI JIUCTKU
BHPOCTAIOTh 3HAYHO KPYIHIIIMMHU HIXK y TTOCIBaX 3 ONTUMAJIBHOIO TIJIOICIO KUBIICHHS
POCIIVH.

3061ubIIeHHST a00 K 3MEHIICHHS IOl JKUBJICHHS CIIPUYUHSE BEJIUKI 3MIHU B
po3Mipax 1 KUIBKOCTI JIMCTKIB, BIJAIMOBIJIHO 3MIHIOETBCS 1 PO3MIP aCUMUIALIHHOT
MOBEPXHi K OKPEMO1 POCIMHHU, TaK 1 OCIBIB Yy IJIOMY.

JlaHuMH TOCTITHUKIB [4] MIATBEPKYETHCA, 110 ONTUMAJIbHA TUIONIA JIUCTKOBOI
MTOBEPXHI € TOKAa3HUKOM, 110 XapaKkTepu3ye e(heKTUBHICTH /il KOMILJIEKCY 200 OKPEMUX
€JIEMEHTIB TEXHOJOT1i BHUPOIIYBaHHS, II0 BIUIMBAIOTH Ha Ipoiec (QopMyBaHHS
BPOKAIo.

Haiibinpima mioia acCuMUTALIIHOT MOBEPXHI OJIHIET POCIMHU CIIOCTEpIragach 3a
HalMEHILIOI I'YCTOTH CTOSIHHA y BCIX JIOCHII)KYBaHUX BapiaHTax. ¥ cOpPro 3a IryCTOTH
ctostHHS pocauH 200 Tuc. mT./ra BoHa Oyla MakCHUMaJbHOK y (Da3y «BUKHUIAHHS
BOJIOTI-IBITIHH 1 ckimagana 2248, 2433 ta 2156 cMm2 3a ciBOM HACIHHSA 3 HIUPUHOIO
MDKpsab 15, 30 ta 45 cm BiamoBigHO. I3 3aryiieHHsSM IOCIBIB IUIOMIA JIMCTKOBOI
MOBEPXHI OJHIET POCIMHMU 3MEHIIyBanach 1 craHoBwia 3a rycrotd 300 Tuc. mT./ra
2140, 2290 ta 1993 cm2; 3a rycrotu 400 tuc. mt./ra — 1954, 2072 ta 1804 cm2
BIJIMTOBITHO JIO IIIMPUHU MDKpsiAb pociuH 15, 30 Ta 45 cwm.

Takum 9MHOM, BiJ TEMIIiB HAKOTIMYCHHS 010MacH POCIIMH COPTO IyKPOBOTO Y BCI
nepiojid BereTaiii HampsMy 3aJeKHTh YHUCTa MPOIYKTUBHICTH (OTOCHHTESY.
Bukopuctanas (pOTOCMHTETUYHOI aKTUBHOI pajiauii crpusie popMyBaHHIO OUIBILIOL
BETreTaTUBHOT MacH, siKa JIOCATA€ MAKCUMYMY IIiJl 4Yac BUKHUJAAHHS BOJIOTI-LBITIHHS
POCIIMH 1 TTOCTYTIOBO 3HIKYETHCS Y HACTYITHI (Da3u poCTy 1 pO3BUTKY.
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SPATIAL AND QUANTITATIVE PLACEMENT OF CORN IN THE CROP

Koval Ruslan, Korniienko Nazarii students of the 41th group Faculty of
Agronomy;
Scientific adviser — candidate of agricultural sciences,
Associate Professor Rohalskyi S. V.

Under the conditions of irrigation in the southern zone of the Steppe of Ukraine,
it is important to take a differentiated approach to the selection of the sowing period
and plant density, which are one of the main factors affecting the yield of corn grain.
Spatial and quantitative placement of plants are one of the most important elements of
varietal agricultural technology, so they are considering in close interaction.

Sowing time is one of the main factors in obtaining high yields of corn. This issue
has been studding for a long time, but every year in the State Register of plant varieties
suitable for distribution in Ukraine, new hybrids of corn, different in terms of ripeness
and morphological characteristics, appear, which react differently to the influence of
environmental factors. Therefore, for each group of hybrids, it is necessary to
determine the optimal sowing period, taking into account the culture's requirements for
germination conditions and the peculiarities of spring agro-ecological conditions.

Dr. S.-G. of Sciences, professors of the Institute of Irrigated Agriculture of the
National Academy of Sciences of Ukraine S. V. Kokovikhin and Yu. O. Lavrynenko
believe that when determining the sowing date, it is worth focusing on the maturity
group of the hybrid. In particular, the relatively late sowing date of the parent forms of
early-ripening and mid-ripening hybrids makes it possible to carry out a set of measures
to accumulate moisture and destroy weeds before sowing.

After studying the biological characteristics of corn, it became knowning that the
culture uses solar energy, heat and moisture inefficiently during the first two months
after sowing in the first half of the growing season, while growing slowly. However,
during the second half of the growing season, when the use of these factors is more
necessary for the plant - the inflow of solar radiation declines, air temperature and soil
moisture reserves become lower. To improve the efficiency of the use of all agro-
ecological resources, it is possible to vary the timing of sowing and, accordingly, the
time of passage of all phenological phases of crop development.

According to the established multi-year terms, in the Southern Steppe of Ukraine,
sowing begins in mid-April, but the temperature of the soil at the depth of seed
wrapping is the main factor that determines the start of sowing because when wrapping
seeds in insufficiently warmed soil, the death of part of the seeds in the soil, damage
may occur seedlings by wireworms, mold diseases and, as a result, uneven growth and
development of corn plants in the future.
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According to the results of research conducted by domestic scientists, it is
necessary to inlay seeds to improve field germination, shorten the growing season by
several days, and increase crop productivity by 0.9-1.1 t/ha. However, with the use of
encrusted seeds, the corn sowing time becomes 5-10 days earlier, compared to the usual
ones.

Very dry weather conditions are observing in Ukraine every 2-3 years due to
simultaneous atmospheric and soil droughts. In such periods, it is very important not
to be late with sowing campaigns, otherwise the grain may fall into an insufficiently
moist soil layer and the result will be poor field germination. In the event of a 10-day
delay with relatively optimal sowing dates, the productivity of corn grain decreases by
0.6-0.8 t/ha [1].

At different times of sowing, the combination of temperature and moisture should
be optimal. It should be taken into account that during the early sowing period, the
depth of wrapping the corn grain should be less, and under the conditions of late sowing
- greater, soil moisture is very important. The fact that soil moisture reserves in this
period are greater than in the later ones speaks in favor of early sowing periods, which
Is important during the phase of panicle ejection and waxy seed maturity. Under such
conditions, a higher yield of early-maturing and medium-early hybrids, which belong
to the siliceous group and are characterizing by increased cold resistance, is obtaining
due to better adaptation to growing conditions, more complete use of productive
moisture of the arable soil layer. Nevertheless, plants during the early sowing period
are subject to the danger of damage by spring frosts, biotechnical factors are activating
- pests, diseases, weeds.

In particular, corn is more affecting by the corn moth because the plants will
already be sufficiently developing by the time the butterflies fly and lay their eggs.
Field germination decreases - the scientist D. P. Tomashevskyi connects this with the
aggressive effect of low temperatures in combination with fungal diseases, pathogens
of Pythium, Pénicillium, Alternaria, Fusarium species.

Therefore, when choosing the optimal sowing time, it is necessary to first of all
take into account such criteria as heat resources, the temperature regime of the soil and
air during the period of seed germination and seedling formation, phytosanitary state
of crops, precociousness of hybrids and heat supply, the level of plant protection, the
total length of the growing season, cultural requirements to the consumption of
moisture for the formation of products. Due to the diversity of these factors, the
complex and a priori unknown nature of their interaction, the solution to the issue of
optimal sowing dates can only be obtaining because of long-term research, in
multifactorial field experiments.

Plant density is one of the important factors in modern technologies for growing
agricultural crops, which determines the effectiveness of the vital components of
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agrocenosis - growth processes and their development, allows the maximum realization
of plant productivity and the most efficient use of soil moisture and soil nutrient
reserves. With the expansion of corn-sown areas in Ukraine, the study of the influence
of plant stand density on crop yield has become particularly relevant [3].

Under the leadership of O. I. Zinchenko, research was conducting at the Uman
State Agrarian University regarding the study of the influence of seeding density on
the productivity of corn per grain. The results of the experiments indicate that the best
corn yield can be obtaining under the conditions of compliance with the density of
standing of medium-ripening hybrids and varieties: in the southern arid areas of the
Steppe within 25-30 thousand plants per one ha, in the central, more humid steppe
areas, 35-40 thousand. , in the north - 40-45 thousand, in the forest-steppe and Polissia
- 55-65 thousand, on the irrigated lands of the South - 70-75 thousand plants per 1 ha.
According to the results of research by scientists, it was established that the density of
planting hybrids in areas with insufficient moisture is 55 thousand units/ha, in areas
with sufficient moisture - 60-65 thousand units/ha, and in irrigated conditions - up to
80 thousand units. /Ha. The optimal stand density changes annually depending on the
biotype of hybrids, weather and climate conditions, in particular arid conditions,
especially in the second stage of plant development. The density of the stand depends
on the moisture of the soil, as well as the supply of nutrients to the plants. Non-
compliance with the optimal stem density threatens with significant yield loss, in
particular in the drought conditions of the Southern Steppe of Ukraine [4].

The density of standing corn strongly affects moisture availability. Plants in the
most densely planted crops use the moisture reserves of a meter-long soil layer for the
development of vegetative organs, mainly in the first half of the growing season. The
crisis period in terms of moisture supply in corn begins after the formation of 12-13
leaves in mid-early and mid-ripening hybrids and 14-15 - in mid-late and late-ripening
hybrids. During the formation of cobs, the moisture supply of plants deteriorates
sharply, which, when the crops are thickened, leads to inhibition of growth processes,
a decrease in the intensity of photosynthesis, and, as a result, to a decrease in plant
productivity. On a well-fertilized agricultural background, moisture is useding more
economically. Thus, with an increase in fertilizer rates and moisture availability of
plants - with a sufficient amount of precipitation, the efficiency of thickening increases
with irrigation [5].

The density of plant stands has a considerable influence on the hydrothermal
mode of agrophytocenosis, water and physical properties of the soil, phytoclimate of
crops, which is decisive for the passage of the stages of organogenesis of corn plants.
In particular, Bomba M.Ya. and Bomba M.I. expressed the opinion that the yield of
agricultural crops depends on the components of varietal agricultural technology by
approximately 60% and proved with their research that the rates of growth and
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development of corn directly depend on the density of the stand, but in different ways
are found. This is primarily due to soil and climatic conditions, agrotechnical
cultivation, as well as biological and morphological features of the culture [3].

Zaporozhchenko A. L. expressed the opinion that the density of corn stalks should
be regulating depending on the indicators of the agrochemical composition of the soil
and the moisture supply of the crop plants. According to the scientist, the formation of
the optimal density of planting of plants contributes to obtaining the maximum
productivity of the culture, because both thickening and thinning of the stand density
cause a sharp decrease in yield [2].

Optimizing the density of plant stands is important for the formation of the
photosynthetic apparatus, because these concepts are physiologically related. In
particular, the researcher A. A. Nychiporovych noted that the optimal indicators of the
leaf surface area for crops of the grain group are set at a stand density of 40-50 thousand
units/ha. At the same time, due to the process of photosynthesis, 90-95% of the mass
of the crop is forming. As for the further increase in the area of the leaves, it was
ineffective, the mass share of cobs in the structure of the crop decreased significantly
[2].

Foreign scientists conducted similar studies, during which it was found that with
an increase in the density of stalked corn - more than 50-60 thousand pcs./ha, the total
area of the leaf surface increased in direct proportion to the thickening, but the yield of
corn grain decreased. This indicator affects the flowering time of corn hybrids (with
excessively thickened sowing, the flowering process is significantly delayed), as well
as the number of cobs on the plant - thickening of the crops leads to a decrease in their
number on the mother plants, their grain size, weight and yield of grains from the cob.

Conducted by the scientist Kalenich V.l.studies have shown that the influence of
the density of planting plants on the size of the cobs was manifesting both in favorable
and unfavorable years. At a stand density of 70 and 100 thousand plants per 1 ha in
medium-ripe hybrids, the cobs were significantly shorter and with fewer grains than in
the case of the sowing density of the same hybrids, but already at a stand density of 60
thousand plants/ha and 40 thousand units/ha. At the same time, the length of the cobs
decreased by 6-14%, and their weight by 19-21% [3].

Researches of many scientists prove that the density of crops affects the growth
of corn and affects both the height of the plants and the height of the attachment of the
cob. In particular, G. E. Shmaraev, based on the results of his research, concluded that
the later the parental form of the crop and the higher the height of the plants, the higher
the cobs are planting. An increase in the stem density of corn hybrids is accompanied
by an increase in the total area of the leaf surface, which becomes an obstacle to the
arrival of PHAR, as a result - poor pouring of grain, an increase in the number of small
cobs and laying of plants, postponement of harvesting dates towards later ones, loss of
harvest [4].
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Candidates of rural and urban areas of sciences O. M. Grigorieva and T. M.
Grigorieva proved in practice that an increase in stand density reduces productivity,
regardless of the morphological characteristics of hybrids. Conducted experiments on
the influence of plant density on the growth and development of corn of different
maturity levels showed that early-ripening hybrids in the phase of panicle shedding
with an increase in stand density from 60 to 100 thousand units/ha increased the height
of the stem by 11-17 cm.

At the same time, the diameter of the second underground internode decreased by
0.2 cm, the area of the leaf surface also decreased. At the same time, when crops are
thickened to certain limits, especially in years favorable for moisture, although the
individual productivity of plants decreases, the number of productive plants per unit
area increases significantly, which leads to an increase in the yield for hybrids of all
maturity groups. In thinned corn crops, despite the ability to obtain high individual
productivity of plants, without sufficient stem density per unit area, there is no increase
in productivity [5].

According to Sytnyk K. M., primarily hereditary features, and only then
determine the total number of flowers on cobs by the influence of growing conditions,
because different varieties, lines, and hybrids react differently to these conditions [2].

IMPORTANCE AND CURRENT STATE OF CULTIVATION OF GRAIN
LEGUMINOUS CROPS

Cyumenko Irop, ctynent 19-ma rpynu ¢akyiabTeTy arpoHoMii
KepiBHUK — TOKTOp C.-T. HayK, npodecop [TonTopennkuii C. I1.

Modern global trends in the formation of food and fodder resources, if the protein
issue is resolved, are the main components of the global food problem. At the same
time, the existing tendency to decrease the production of high-protein foods of animal
origin, especially in countries with a low standard of living and income of the
population, as well as the high cost of their production, make it necessary to increase
the production of proteins of vegetable origin, the demand for which has increased
significantly in recent years.

In plant food protein resources, an important place is occupied by one-year grain
legumes, which are one of the best sources of high-quality, balanced amino acid
composition, relatively cheap and environmentally friendly protein and occupy a
prominent place in ensuring food security in many countries of the world.

The special role of grain legumes in solving the protein problem is determined,
first of all, by the high protein content, which is 20-22% in pea grains, 23-25% in
beans, 35-36% in lupine, 32% in fodder beans, 33-40% in soybeans, cinnabar — 28,
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vetch — 28-33, peanut — 24%, the presence of a significant number of irreplaceable and
critical amino acids, high solubility and nutrition, easy assimilation by the body of
humans and animals.

The grain of leguminous crops is used in the food, animal feed, canning and other
industries. In addition, due to the high content of fat, oil of high quality is produced
from the grain of these crops. More than 20% of protein is currently obtained from
legumes. Lupine is also used as a raw material for the food and processing industry. Its
seeds produce flour, oil, which is a dietary supplement in the diet for human nutrition,
as well as protein concentrates, which are used for the production of artificial fiber,
glue, plastics, etc. The total production of legumes in the world has increased over the
past half century by more than one and a half times and amounts to almost 75 million
tons.

The green mass of lupine is used for livestock feed in the form of green fodder,
silage, hay, grass flour, and grain — for the production of compound feed. In the regions
of Europe and Central Asia, the three largest producers of culture are Russia, Turkey
and France. Ukraine grows only up to one percent of the global production of legumes.

The global area of lupine cultivation is 0.9 million ha, the average yield is 1.45
t/ha. Most lupine is grown in Australia, where its average yield is over 1.0 t/ha. In the
structure of lupine production, Australia accounts for 57.5%, South America — 25.0%,
Europe — 14%, Africa — 3% and North America 1% of the world's gross harvest of the
crop.

In Ukraine, four types of lupine (blue or narrow-leaved, yellow, white and
perennial) are mainly grown in Polissia. Varieties of yellow fodder and blue narrow-
leaved lupine are common in Chernihiv, Zhytomyr, Kyiv, Rivne, and Volyn regions.
White lupine is grown in the forest-steppe and Transcarpathian regions. The sown area
of lupine per grain is 20-25 thousand hectares. The average grain yield of fodder lupins
is relatively low: yellow — 0.8-1.0, white — 1.6-1.8 t/ha. With high agricultural
technology and intensive growing technology, the yield of grain can be 2.5-2.8 t/ha,
and green mass — 45.0-50.0 t/ha.

The agrotechnical significance of leguminous crops is also important. They
significantly increase soil fertility, enrich them with organic matter and, thanks to
symbiotrophy, with biological nitrogen. Biological nitrogen fixation of the atmosphere,
which occurs due to the development of nodule bacteria on the roots, is a valuable
feature of leguminous crops. Due to this, most leguminous plants provide not only their
own need for nitrogen, but also its accumulation in the soil, leaving behind in it from
42 (peanuts) to 157 (lupins) kg of nitrogen per 1 ha, and in years favorable for nitrogen
fixation — and much larger volumes.

It is known that legumes in crop rotation significantly improve the passage of
biological processes in the soil due to the favorable chemical composition of root and
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post-harvest residues. The combination of biological processes with the active activity
of nodule bacteria improves the nitrogen balance of the soil and restores its fertility. In
addition, the use of leguminous crops for green manure significantly increases the yield
of cereals and other crop rotations on soils poor in humus content.

Taking into account the listed advantages of lupine, it can be said: this leguminous
plant has a great future; therefore, its development is currently a promising direction
in the field of crop production.

EVALUATION OF VARIETY SAMPLES BY QUALITY INDICATORS SEED

Polovynka O.1., Simonova V.V., Bilovus O.S., 15th master's group, Faculty of
Agronomy
Scientific supervisor - candidate of science and technology.
Ph.D., Associate Professor Kononenko L.M.

China (Latirus sativus L.), like peas and lentils, is used as a fodder and food crop.
Its nutritional value is determined by the high protein content in the grain (28-30%),
which is well digested by the body. It tastes almost like peas. In Central Asian
countries, chickpeas are sown together with other leguminous crops, and porridge and
other dishes are prepared from the flour. It is also used as a vegetable crop. Cereals,
canned food, flour, and starch are made from the seeds of the quinoa. It is also used to
make a coffee substitute. Buckwheat contains 26-36% protein; 0.7-1.2% - fat; 3.9-5.8%
- fiber; 2.7-3.4% — ash; 0.2-0.3% - potassium and 0.4-0.5% phosphorus. In terms of
biochemical characteristics, chickpeas are not inferior to peas and soybeans, and
contain even less fiber than them. According to the collection of protein from one
hectare, it ranks first among leguminous crops [1].

The rapid spread of this type of seed in world agriculture is due primarily to its
ability to accumulate a significant amount of protein in grain and vegetative mass. It is
valuable as a fodder crop. Chinna is used as a forage crop for green fodder, silage, hay
and grain. Its seeds contain 28-30% protein, 45-47% starch, 1% fat, 4-5% fiber and
2.5-3% ash. 1 t of green mass contains up to 2.8 kg of digestible protein, 21.5 feed
units.In addition, 1 kg of green mass contains 76 mg of carotene and mineral salts
necessary for animals: 2.1 g of calcium and 1 g of phosphorus. vetches and alfalfa.
China has great agrotechnical importance. Its plants are able to absorb nitrogen from
the air and enrich the soil with it. In this regard, it is a good precursor for many
agricultural crops - winter wheat, corn, barley, sugar beet and others. The grain yield
Is high and amounts to 18.8-25.8 t/ha [2].

It is known that wheat grain proteins are characterized by good solubility in water
and salt solutions. Their completeness is characterized by the content of all essential
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amino acids. One kilogram of buckwheat contains: lysine - 17.2 g; methionine — 4.3;
cystine — 2.6; tryptophan - 2.9; arginine — 22.7; histidine — 6.3; leucine — 31.6;
phenylalanine - 10; threonine — 11.8; valine — 12.6; glycine — 8.2 grams [3]. It is
appropriate to point out that rice can be a source of replenishment of vitamins. In
particular, 1 kg of its grain contains: thiamine - 7.2 mg; riboflavin - 2.0; nicotinic acid
- 30.0; pantothenic acid - 13.0; tocopherols - 51.4 mg. In addition to vitamins, plantain
Is also rich in minerals. Also, the seeds of plantain are used in the medical field for
medicinal purposes. Popularly known as the "scented pea™, there are more than 1,000
varieties of pea in the world.

The seeds of the plant are used as fodder and technical crops. From the protein of
its seeds, high-quality glue (casein) is produced for gluing high grades of plywood. It
Is also used in the textile industry and the production of plastics. Shredded grain is fed
as concentrated feed to cattle and pigs. Straw is used for animal feed, which
significantly exceeds pea, lentil and other leguminous straw in terms of protein content
(13%). At the same time, it is not recommended to constantly consume the seeds of
this plant, because it can cause a serious disease of bone tissues and the nervous system,
which is associated with poisonous amino acids that are freely included in the
composition of proteins. Chinna is sown for green fodder, hay and for grazing. It has
been studied that the green mass of the plant contains a lot of carotene (provitamin A),
which is necessary for the normal growth and development of animals. At the
beginning of flowering plants, the carotene content is 270-280 mg/kg of absolutely dry
weight. The period of use of green mass for fodder (from the beginning of flowering
to the beginning of ripening) is much longer than that of spring vetch, which is
important in the functioning of the green conveyor.Sowing of this crop on hay, silage,
as well as in mixtures with oats, barley, Sudanese grass and in multi-component
mixtures (for example, ryegrass + peas + oats, or ryegrass + vetch + peas) is effective.
Hay or grass flour, made from the vegetative mass of the plant during its flowering
period and at the beginning of the formation of beans, is one of the best in terms of
nutritional properties [1, 3].

Therefore, the aim of the scientific work was to study the varieties of the species
according to quality indicators.

The researches used the Oriolga and Spodivanka varieties. China was sown
simultaneously with early spring crops, in the usual row method with a row width of
15 cm.

It was established that the Ivolga variety was superior to the Spodivanka variety
not only in terms of quality, but also in terms of productivity. The seed yield of the
studied varieties was 3.55 t/ha and 3.00 t/ha.

Qualitative components indicate that the protein content of the Ivolga variety was
within 29%, and that of the Spodivanka variety was 2% less. The fiber content was 4.7
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and 4.0%, respectively. The study of ash in varieties allows us to note that its content
varied from 2.9 to 3.1%. The phosphorus and potassium indicators in the Ivolga variety
were 0.3% and 0.5%, and in the Spodivanka variety - 0.2% and -0.4%. Thus, in the
course of research, it was established that varietal characteristics affect the formation
of not only quality indicators, but also crop yield.
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OPTIMIZATION OF PEA AND CHICKPEA SOWING RATES IN
CONNECTION
WITH CLIMATE CHANGES

Ka6an Ouexcanap cryaent 11-ma rpynu axkynbrery arpoHOMIT
KepiBHUK — 10KTOD C.-T. HayK, mpodecop [lonropenpkuii C. I1.

Two problems have arisen for agricultural production, the main one of which is
the lack of moisture. The second problem is temperature stress. Until now, generally
accepted technologies for growing legumes did not fully take into account the natural
adaptation of agrophytocenoses to the variability of weather conditions. Therefore, in
order to reduce the influence of these factors on crops, there is a need to adapt the
existing elements of cultivation to the factors of the external environment, which are
constantly changing. All components of cultivation technologies are subject to
adaptation, the main of which are: scientifically based placement of crops in crop
rotation; selection of varieties (hybrids); sowing technology; soil cultivation system;
fertilizer system; a system of crop protection and care, etc., which will make it possible
to create a favorable microclimate in the agrocenosis.

One of the ways to regulate the microclimate is to create an optimal sowing
structure by adjusting the sowing rate. At the same time, there is a change in the area
of plant nutrition, shading of the soil surface and optimization of moisture consumption
and reduction of unproductive moisture losses, improvement of the temperature regime
Inside crops, etc.
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Currently, scientific circles and producers do not have a single point of view
regarding the optimal sowing rate for leguminous crops in different soil and climatic
conditions. A significant number of publications are quite old and correspond to today's
realities regarding the biological requirements of varieties and changes in climatic
conditions.

As you know, the sowing rate should contribute to the optimization of the density
of the agrocenosis in certain soil and climatic conditions.

It is also known that the norms for sowing legumes vary significantly depending
on the type of crop, biological and varietal characteristics, technological conditions of
cultivation, weather conditions of the year, etc.

For example, according to P. I. Hryshchuk, the sowing rate of early-ripening
white-flowered pea varieties reaches 1.2—-1.4 million similar seeds/ha, and for red-
flowered varieties — 1.0-1.2 million similar seeds/ha seeds Based on a review of
literary sources, the author concludes that the rate of pea sowing varies depending on
varietal characteristics, ranging from 0.8 to 1.5 million pieces/ha of similar seeds. The
author indicates that the optimal sowing rates for varieties of oblique use are within
0.8-0.9 million pcs./ha, for varieties of the leaf type — 1.0-1.2 million pcs./ha, for tall
varieties of the moustached morphotype — 0.8-0.9 million pcs./ha, for traditional
varieties of leafy and semi-leafy morphotypes — 1.0-1.2 million pcs./ha of similar
seeds.

In foreign scientific sources, there are opinions regarding lower sowing rates than
in Ukraine. So, for example, in the Czech Republic, it is recommended to sow peas at
a rate of 0.9-1.1 million pieces/ha of similar seeds, in Poland — 0.8-1.0 million
pieces/ha, and in Germany it is 0.7 -0.8 million pieces/ha of similar seeds.

In the conditions of Ukraine, the data of various researchers regarding the optimal
rate of pea sowing vary quite a lot. Yes, according to I. M. Buchynskyi and V. V.
Lyhochvora, the optimal sowing rate of pea varieties Madonna and Astronaut in the
conditions of the south of the Kyiv region is 1.0 million pieces/ha of similar seeds.

According to the results of research conducted at the experimental field of the
Lviv National Academy of Sciences in 2017-2019, the best sowing rate for the
Madonna variety was within 1.0-1.1 million pieces/ha of similar seeds, for the
Gotivskyi variety — 1.2 million pieces/ha ha of similar seeds, Otaman variety — 1.1-1.2
million pieces/ha of similar seeds. At the same time, the yield of the varieties was 6.5,
6.3 and 6.0 t/ha, respectively.

Scientists of the Institute of plant breeding named after V. Ya. Yuryev
recommends growing peas with a sowing rate of 1.0-1.2 ml of similar seeds per
hectare, and in dry conditions to reduce the rate by 20-25%.

In the south of Ukraine, with a moisture content in the meter layer of the soil in
the range from 95 to 132 mm, the best results when growing peas are obtained with a
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sowing rate of 1.1 ml of similar seeds per hectare, and with insufficient reserves of
productive moisture (52 mm), the sowing rate is recommended reduce to 0.8 million
pieces/ha of similar seeds.

Other researchers recommend sowing peas at a rate of 1.2—1.4 million pieces/ha
of similar seeds.

A.D. Girka etc. in the conditions of the Northern Steppe, peas are recommended
to be grown by sowing with a sowing rate of 1.4 million pieces/ha of similar seeds.

Other researchers also promote thickening of crops in the conditions of the
Steppe. V. A. Ishchenko, E. M. Lebed et al., O. V. llyenko recommends growing peas
on fertilized backgrounds with a sowing rate of 1.4 million pieces/ha of similar seeds.

The same time, in the studies of O. P. Kozhevnikova and others. increasing the
pea sowing rate from 1.2 to 1.6 million similar seeds per 1 ha improved the percentage
of seedlings obtained by 0.6-2.1 abs.%, plant survival during the growing season by
0.7-1.0 abs.%. In addition, productivity by 0.10-0.15 t/ha depending on the variety.

Thus, there is no unanimous opinion regarding the norms of pea sowing in
scientific sources.

The most common methods of sowing chickpeas are conventional row (15 cm
between rows) and wide-row (45 cm) sowing methods, but preference is givening to
the conventional row method due to the higher yield of the crop.

Analyzing scientific sources, we can conclude that the rate of chickpea sowing
mainly depends on varietal characteristics, the method of sowing, soil, and climatic
conditions.

So, for example, in the conditions of the Odesa region, for the usual row method
of sowing, it is recommended to sow 0.5-0.7 million, for strip sowing — 0.4 million,
for wide row sowing — 0.3-0.5 million pieces/ha of similar seeds

Chickpea growing practices in Odesa region get the best results with the
continuous method of sowing chickpeas at the sowing rate of 0.5 million units/ha, and
with the wide-row system at the rates of 0.35-0.38 million units/ha of similar seeds.
Other scientists also consider 0.5 million pieces/ha of similar seeds to be the best norm
for sowing chickpeas in the usual row sowing method.

A.O. Babich A.A. Poberezhna is recommended to sow chickpeas in dry years at
a rate of 0.6 million, and with sufficient moisture to increase it to 0.8-1.0 million
pieces/ha of similar seeds. L.P. also supports the opinion regarding the high standards
of chickpea sowing. Mykhaylenko, indicating that the optimal rate of crop sowing is
0.8-1.2 million pieces/ha of similar seeds.

For the cultivation of chickpeas in arid conditions, the largest yield (2.81 t/ha)
was obtained by sowing 0.8 million pcs./ha of similar seeds. An increase in the sowing
rate had a negative effect on the development of plants and, as a result, on the yield of
the crop.
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Therefore, according to the research results, the optimal chickpea sowing rates,
depending on varietal characteristics, soil and climatic conditions of the sowing site,
fertilization, and other factors, vary from 0.5 to 1.0 million pieces/ha of similar seeds
per 1 ha.

"THE FLOWER OF THE SUN» OR THE STORY OF THE DEVELOPMENT
OF THE SUNFLOWER

Serhiy Krochak, student of the 15th group of the Faculty of Agronomy
The manager is a candidate of rural and urban areas.
of Sciences, Associate Professor S. O. Tretyakova

This amazing, world-famous and very ancient plant appeared in North America
as early as 3000 BC. After reaching Europe, she impressed the Spaniards with her
golden inflorescence, similar to the sun, which miraculously always returns to follow
the sun's rays. 3a sunflower was called "flower of the sun™.

It believes that North American Indian tribes domesticated this plant. In
particular, archaeological evidence proves that sunflowers were grown in the territory
of the current states of Arizona and New Mexico.

In many Native American cultures, the sunflower was considered a symbol of the
Sun deity, especially among the Aztecs in Mexico and the Incas in Peru. So, in the
Aztec temple Templo Mayor (in Tenochtitlan) 10 wild sunflower seeds were found,
which can be considered as an offering to the gods.

In those days, the Indians used sunflower seeds mostly in ground form, much like
we use flour today. There is also evidence that the Indians made sunflower oil, which
was used in baking, and even as a cosmetic product for skin and hair. Stem juice was
used to heal wounds, kidneys and lungs were treated with leaf tincture. In addition, the
strong, fibrous stem of the plant was used in construction.

Spanish conquerors brought sunflowers to Europe from America in 1510. The
sunflower, which grew in the steppe regions of Peru, impressed the Spaniards with its
sun-like, golden inflorescence that turned to follow the sun's rays.3and it was the
Spaniards who called it the "flower of the sun."

It is worth noting that at first the sunflower was called differently: Mexican flower
and Peruvian chrysanthemum, Indian golden flower and American chrysanthemum.
But gradually these names were supplanted in almost all nations. They were replaced
by words whose root was "sun". In Ukraine, it was called a sunflower; in English, it
was called a sunflower (flower of the sun). Sunflower is the "namesake" of the sun
among the Italians, the French, the Dutch, and many other nations.
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In 1576 the botanist Mathias de Lobel was the first to give a scientific description
of the sunflower. The name was legalized and written as Helianthus (from the Greek
helios - sun, anthos - "flower"). A century and a half later, Carl Linnaeus added the
species name annuus - "one-year" to this name. The Spanish planted the sunflower in
the Madrid Botanical Garden. Not even a few years have passed since the sunflower
became a permanent "resident” in France, England, Italy, and Germany. However, for
the next 200 years, Europeans did not take into account the food and oil potential of
the crop. For a long time, exotic flowers were grown in flowerbeds and gardens as an
ornamental plant, decorated with clothes, and to a lesser extent used in medicine as an
anti-inflammatory agent.

The sunflower entered Ukraine during the time of Hetman Razumovsky in the
18th century together with the pyramidal poplar, and for another 125 years, it was also
used purely as an ornamental plant. However, people still tried to find some more
practical use for sunflower. The English, for example, ate young sunflower blossoms
with oil and vinegar. In Germany, its seeds were roasted and coffee was made from it.
For the first time, the English thought about the production of sunflower oil in Europe.
In 1716, a patent was registered in England that described this process in detail, but the
matter, so to speak, did not go well. In 1769, the first mention of sunflower cultivation
for industrial purposes appeared.

The first production of sunflower oil, which was located in the territory of the
Voronezh region, was opened in 1829. As a result, sunflower acreage has grown
significantly, and the market for the crop has split into two separate sectors — oilseeds
and seeds for consumption. The first research programs for the development of
varieties that meet the requirements of the markets were created.

Vasyl Pustovoyt is the father of scientific sunflower breeding. Vasyl Stepanovych
Pustovoyt is considered the true father of scientific sunflower selection - a Ukrainian
breeder, head of the selection and seed production department and the sunflower
selection laboratory of the All-Union Scientific Research Institute of Oil Crops. He
was born on January 2, 1886 in the village of Taranivka of the Zmiiv district of the
Kharkiv province (now the Zmiiv district of the Kharkiv region).

The scientist, who is one of the initiators of the selection of sunflower for high
oiliness, began breeding sunflowers in 1912 at the "Kruglyk™ experimental station in
the Kuban. The oil content of sunflower was increased from 20 to 50% or more.

He developed new highly effective breeding systems for improving sunflower
seed production. He created 34 varieties of this crop (Kruglyk A-14, VNIIMK 35109,
VNIIMK 6540, VNIIMK 8883, Peredovyk, Salyut, Zmena and others).

He established a new direction in sunflower breeding to improve the quality of oil
using interline hybridization, which culminated in the creation of the world's first high-
oleic variety "Pervistok". Successfully solved the problem of creating sunflower
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varieties resistant to lupus. Developed a new sunflower seed production system based
on annual variety renewal.

Pustovoit managed the selection department of the institute until his death in
1972. His seminal work on modern high-oil, high-yield varieties is invaluable. In
addition, the most prestigious world award in the field of sunflower breeding is called
"International Pustovoit Award".

How the sunflower conquered the world. It was at this time that the emigration of
Eastern Europeans to North America began. Among they were Ukrainian settlers who
began importing sunflowers, mainly as protein-rich animal feed.

The popularity of the sunflower spread across the northern border, and in 1930
the Canadian government began a breeding program.

After the war, as sunflower cultivation continued to expand both north and south
of the US border, more farmers began to incorporate it into their crop rotations.

The program of breeding varieties conducted by Vasyl Pustovoit remained the
main and most successful, so the Canadian government received a license to use the
Peredovik variety, the seeds of which gave good yields and had a high oil content -
about 45%.

By the end of the 1960s, breeding programs were aimed not only at increasing
yield and oiliness. Desirable characteristics, such as increased disease resistance,
became the new target.

However, efforts to create true hybrids were limited by the ability of the sunflower
with its male and female reproductive parts to self-pollinate. This meant that attempts
to inoculate new traits from donor plants were diluted by the sunflower's own pollen.

Later, in 1969, French researcher Patrice Leclerc made a breakthrough and
created the world's first sunflower hybrid.

While working at the French Agricultural Institute, Leclerc discovered a method
of eliminating the male part of a flower through a process known as cytoplasmic male
sterilization.

In addition, the following year, scientist Kinman from the US Department of
Agriculture discovered how to re-incorporate male fertility into the resulting hybrid.All
of these advances came at a time when the public was becoming interested in a
healthier approach to their diet. Research from the 1970s showed that sunflower oil is
a healthier alternative to saturated fat. Therefore, Europeans, in particular, switched to
sunflower oil products, demand quickly exceeded supply, and sunflower became
wildly popular.

Today, according to experts, the sunflower harvest in the world is $20 billion per
year. Among the largest seed producers in the world are Syngenta, Bayer/Monsanto,
Corteva, BASF and Limagrain, and in Ukraine, there are VNIS, YUG AGROLIDER
and others. Ukraine is the leader in sunflower production and the largest exporter of
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sunflower oil in the world (5.6 million tons = 57percentage of all exports).

In addition, did you know?

* The familiar sunflower with a 2-meter stem and a huge basket with black seeds
Is already a cultivated plant bred by humans. In nature, the sunflower is not like that at
all. This wild bushy plant has 20-30 flowers the size of a daisy.

» The sunflower always turns towards the sun. Even in cloudy weather, the
sunflower cap shows where the sun is now relative to the horizon. There is a scientific
explanation for this: the phytohormone auxin, which regulates growth, accumulates in
the stems of plants. An increase for auxin in the part of the stem that is not illuminated
by sunlight makes the plant reach for the light. Nevertheless, when the sunflower
grows, its heliotropic properties are not so strong, and the yellow heads turn towards
the east.

* The tallest sunflower in the world was grown in Germany in 2009, its height
reached 8.03 meters. In Ukraine, the largest sunflower with a height of 4 meters and
17 cm was recorded, which was grown in 2011 in the village of Plesetsk, Vasylkiv
district, Kyiv region.

VALUE AND PRODUCTION OF SOYBEANS IN THE WORLD AND IN
UKRAINE

3apgupaka IOpiii cryaent 11-ma rpynu daxkynbretry arpoHOMii
KepiBHUK — 10KTOD C.-T. HayK, mpodecop [lonropenpkuii C. I1.

Cultivated or bristle soybean is the most valuable crop of all leguminous crops,
which has no competitors in terms of the content of vital substances in the grain. An
Important feature of soybean is its ability to endosymbiosis with nitrogen-fixing plants
subbacteria — rhizobia. Thanks to nitrogen fixation, which occurs in the nodules formed
in symbiosis with rhizobia, soybean can significantly or even completely satisfy its
need for nitrogen through symbiotrophic nutrition. This makes it possible to grow
soybeans at all without applying or with minimal doses of expensive and
environmentally dangerous nitrogen fertilizers. Soy plants, as nitrogen fixers, enrich
the soil with nitrogen, improving its structure.

Soy can be used in the form of flour, meal, green mass, hay, haylage, grass flour
for feeding all kinds of animals and birds. It can also be consumed in the form of seeds,
meal, oil, soy protein concentrate with a protein content of about 60-65%, soy protein
isolate with the presence of 90-92% protein, soy milk powder and other types of its
processing products. It is possible to obtain fodder that is characterized by a high
nutritional value and a significant protein content. Soybean grain is enriched with high
fat content (20-21%), trace elements (176-215 mg/kg of dry seeds), vitamins (B;— 11—
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17; B,—2-3; C — 100-200; biotin — 0,2; RR — 30; E — 600 mg/kg of dry seeds, etc.).

Eating soymilk and oil is recommended for many diseases. Medical preparations
are made from soy lecithin. Due to the low cholesterol content in soy products, this
culture is an ideal food for humans.

Soy protein is the only vegetable protein that contains almost all the essential
amino acids necessary for the formation of protein in the human and animal body, and
consists mainly of water-soluble globulins and albumins. Vegetable protein is the most
important component of food and fodder resources, the use of which significantly
affects the health of people, the duration and standard of their life. The demand for
high-protein vegetable raw materials is growing, leading to an increase in prices on the
world and domestic markets.

The recently introduced direction of scientific and technical progress in the food
industry involves the development of technology for obtaining textured products from
soybeans, the production of protein granules and fibers, followed by their processing
into various types of food products — supplements or meat substitutes.

Recent decades have been characterized by impressive development of soybean
production. It is the main leguminous crop in the world in terms of sown areas and
gross grain harvests. It is grown in more than 40 countries on a total area of more than
50 million hectares. Such a significant range of distribution is explained by the
universality of the use of soybeans as an important food, technical and fodder crop,
which is due to the excellent combination of organic and mineral substances in the
seeds.

In general, soybean production is considered as a method of solving three food
problems in the world, including grain production, protein production, and fixation of
biological nitrogen in the soil. According to A. O. Babich, soybeans should solve the
same problems in Ukraine and, first, become an excellent precursor for grain crops,
increasing their yield. The increase in the yield of cereals grown after soybeans is 3—4
t/ha. The expert believes that without soybeans, the task of obtaining 75-80 million
tons of grain is impossible. Soy is also an indispensable component in the list of protein
feed resources. If, hypothetically, animal husbandry is lefting without access to
soybean meal, meat production can be reduced by a third, or even by half.

Soybean production is an important component of the world economy: 100
million tons of soy protein, 43 million tons of soybean oil, and 183 million tons of
soybean meal were produced with its harvest. Its crops assimilate 20 ml t of biological
nitrogen. This culture is quite attractive for farms in terms of cost-effectiveness: its
commercial grain on the domestic market costs almost $300/t, and the profitability
threshold of its production is about 10 c/ha (which is quite achievable for average
Ukrainian agricultural enterprises). Thanks to soybeans, more than $128 billion per
year came into the world economy.
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In the global agricultural scale of production, soybean occupies a leading position
as one of the important oil crops. It is one of the most widespread leguminous
agricultural crops in the world, which is sowning on a large area every year. The
significant spread is due to the particularly valuable content of nutrients, high economic
efficiency of production, as well as the universal nature of use in food, fodder and
technical needs.

The primary reasons for the change in the position of this culture in the world over
the last twenty years were changes in the nutrition structure of the population of
developed countries, which are associated with the transition from the use of animal
fats to vegetable and oil; as well as the increase in its number in Asian countries and
the rapid development of the livestock industry in the EU. In general, this led to the
growth of global demand for soybeans and the reorientation of many countries to its
cultivation, including our country.

Soy, as a highly profitable crop, is one of the best precursors for grain crops,
which serves to increase soil fertility. Its extremely important role in the agrarian
complex of Ukraine is determined by the noticeable growth of areas and gross fees.
One of the main reserves for reducing the cost of soybean production and increasing
profitability is an increase in the average yield, which has a considerable effect on the
indicators of the competitiveness of production even under the conditions of
unfavorable price conditions in the external and internal agricultural markets. Soy is
called the "gold of the earth” for a reason. After all, this is an exceptionally strategic
agricultural culture of the global and domestic agricultural sector.

QUALITY CHARACTERISTICS OF WINTER PEA SEEDS DEPENDING ON
VARIETAL CHARACTERISTICS AND SOWING STANDARDS

Pylypenko 1.Yu., Tranchenko V.O., Mizetska T.l. 13th master's group, Faculty of
Agronomy
Scientific supervisor - candidate of science and technology.
Ph.D., Associate Professor Kononenko L.M.

Leguminous plants are the basis of modern alternative agriculture - without the
use of fertilizers or with the introduction of them in small doses. Without exaggeration,
one of the important leguminous crops is pea, which is characterized by various
directions of use: food, siderative and forage. This crop is valuable due to its high
protein content, positive impact on soil fertility, variety of uses and the possibility of
cultivation in different regions of Ukraine, feasibility of sowing as a catchment,
intermediate and post-harvest crop. For food, peas are used in the form of unripe seeds
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(green peas), consumed in fresh, canned, dry and frozen form. Soups, side dishes for
various meat dishes, mashed potatoes, and salads are prepared from it.

Peas are an extremely valuable food product. There is as much protein in it as in
beef. And in terms of calories, it is twice as high as it is because it contains a lot of
carbohydrates. Peas are also rich in vitamins A, B1, B2, B6, C, PP, K, E, carotene,
inositol, choline, trace elements (salts of calcium, potassium, manganese, phosphorus),
polysaccharides, starch (about 50%), fats ( 0.6-1.5%) [1].

The seeds also contain 26-27% easily digestible protein rich in essential amino
acids (cystine, lysine, tryptophan, tyrosine, methionine, etc.). This is the value of peas
not only as a food product, but also as a dietary and medicinal product.Peas have
hypoglycemic properties and are used for kidney stone disease and diabetes. Green
peas contain a lot of lecithin, which regulates cholesterol metabolism.

In Ukraine, the area of spring peas is intensively reduced and amounts to 40,000
ha. However, in recent years, varieties of winter peas have been introduced, which have
a number of advantages over spring peas, namely: a constant crop of grain and green
mass; soil protection from wind and water erosion; effective use of moderate
temperatures or moisture in the late autumn and early spring periods. Winter peas are
a relatively new leguminous crop [2].

It is known that peas act as the best predecessor for many agricultural crops, in
particular for winter wheat. This is a typical nitrogen fixer, which is characterized by
the ability of the roots to use poorly soluble and difficult-to-access mineral compounds
from the arable layer of the soil from deeper layers.

The authors noted that after growing peas, more than 100 kg per hectare of bound
nitrogen remains in the soil, humus mineralization decreases and soil fertility increases.

The winter variety has certain morphological features. Most researchers point out
that the only drawback of growing winter peas is the unevenness of its ripening. Some
of the seedlings appear in the fall, and some in the spring. Unlike spring, it is able to
form two stems in the tillering phase and frequent internodes, which is effective against
crop lodging and contributes to increasing the potential yield of the crop [3].The aim
of the scientific work was to study the influence of varietal characteristics and sowing
norms on the quality indicators of winter pea seeds.

Research has established that it is advisable to grow peas in crop rotation, because
it cannot be grown in a monoculture. This is explained by the fact that under
monoculture conditions, the number of pea weevils increases significantly, which
negatively affects the yield and quality of seeds. Peas can be sown on the same plot
only after 3 years.

Foreign varieties of winter peas are grown in Ukraine. This is the NS Moroz
variety. (originator Serbia), which was included in the Register of plant varieties of
Ukraine in 2016, and the Enduro variety (originator OSEVA company, Czech
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Republic) and Balltrap (France). It should be noted that the quality indicators of winter
peas are also significantly influenced by their predecessors. It has been established that
the best are grain and row crops.

It has been investigated that the quality indicators are significantly influenced by
the width of the row spacing and the rate of crop sowing. Thus, it is advisable to sow
winter peas with traditional planters with 15 cm row spacing. However, it is important
to take into account the ability of winter peas to branch well. It is advisable to sow
winter peas with a width of 30 cm, since the culture uses the area effectively enough,
and as a rule, empty places are not formed among the crops. The rate of sowing is
Important for peas.

Sowing rate is the number of similar seeds sown per unit area. It depends on the
crop being sown, the method of sowing, the state of the soil, climatic conditions, and
the purpose of sowing.

The sowing rate depends on the weight of 1000 seeds, the required sowing density
and the consumer value of the seeds, the weight rate is about 200 kg/ha. However,
sowing rates also depend on varietal characteristics.

Thus, in the course of research, it was established that the quality indicators of
winter peas are significantly influenced by the rate of sowing and varietal
characteristics.
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SOWING PERIOD AND ITS APPLICATION IN MILLET CULTIVATION
TECHNOLOGY

Makoazed6a Mukoaa cryaest 11-ma rpynu ¢akynbTeTy arpoHOMil
KepiBHUK — 1OKTOp C.-T. HayK, npodecop [TonTopennkuii C. I1.

According to the authors, the optimal period for sowing millet comes when the
soil at a depth of 8-10 cm warms up to 10-15° and the threat of spring frosts passes.
When sowing in unheated soil, part of the seeds rots, the seedlings come out liquefied,
and the field is heavily over grown with weeds, because of which the development of
plants deteriorates and the grain yield is sharply reduced.

Both during the early and late sowing period of millet, the grain yield decreases.
Discussions on the issue of choosing a sowing date still take place today. Based on
research, it was established that the best period for sowing millet is the third decade of
May (in the absence of late spring cooling). Sowing in the second decade of May yields
somewhat less (9.1% on average). The yield during the June sowing period decreases
strongly (by 37.2% on average).

It was established that during the May sowing period, the largest mass of grain
from 1 m and the largest mass of 1000 millet grains was obtained, while during the
June sowing period, the preservation of plants before harvesting decreased and the
share of straw in the total mass of the crop increased.

The June date of sowing millet leads to a decrease in the sowing and technological
qualities of grain, an increase in the degree of damage to millet grain by melanosis and
the degree of trips colonization of plants, and a decrease in the collection of crude
protein by the grain harvest. This is explained mainly by unfavorable weather
conditions for growth and, especially, the period of ripening and harvesting of millet
crops according to the June sowing date.

According to a number of researchers, late sowing of millet shortens the
interphase periods of vegetation and the size of the active assimilation apparatus of
plants. The decrease in productivity of late crops is explained by the fact that the
formation of generative organs occurs under the influence of harmful high
temperatures.

The best productivity indicators of millet plants are formed during the second term
of millet sowing (second decade of May). In this variant, the plants formed the largest
number of grains in the panicle (172-193 pieces), the weight of one plant grain and the
weight of 1000 grains were also expressed by the best indicators of productivity when
sowing in the second decade of May.

When growing millet in the conditions of the Steppe, the highest grain yield is
formed during sowing in the second decade of May — 3.71 t/ha, which is 0.46 t/ha more
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than during the first period of sowing.

When growing millet on the dark-chestnut soils of the Steppe, the difference in
yield (0.2 — 0.3 t/ha) between the sowing dates was within the limits of the smallest
significant difference in the experiment.

According to the researchers, the main reasons for the decrease in yield during
later sowing of millet are as follows. A decrease in moisture content in the upper layer
of the soil, an increase in temperature and a decrease in relative humidity of the air,
increased damage to seedlings by pests and active overgrowth of crops with weeds,
thinning of seedlings, a decrease in the coefficient of productive bushiness.

According to long-term research of the Mykolaiv State Agricultural Research
Station of the Institute of Irrigated Agriculture of the National Academy of Sciences,
millet must be sown when the soil temperature at a depth of 10 cm is 10°C.

However, the recommendations of this institution in recent years boil down to the
following: the sowing period should be chosen depending on the difficult weather
conditions in the spring, the field's littering, the type of soil, and the characteristics of
the varieties. In years with a course of spring close to the average long-term norm, the
optimal period will be the end of the second — the beginning of the third decade of
May. If the spring is cold and prolonged, then sowing should be delayed so that the
weeds germinate better. However, it is impossible to be late with the sowing period, in
order to avoid drying out of the upper layer of the soil, especially in a dry spring, and
the coincidence in time of the phase of throwing out the panicle with the mass flight of
the beggar mosquito.

Therefore, it should be noted that the sowing dates developed in other zones and
for different varieties of millet cannot be mechanically transferred to conditions of
unstable moisture in the right-bank forest-steppe of Ukraine. Varieties adapted to local
conditions should be used here and elements of growing technology should be used,
including sowing dates that take into account the specificity of local soil and climatic
conditions.

Despite the fact that the issue of the optimal sowing period is clear, it does not
lose its relevance, based on the main purpose of millet as an insurance crop. This means
that a lot of time can be lost between the decision on resowing winter crops, soil
preparation and the moment of resowing. Considering this, it is necessary to correctly
choose a variety with an appropriate response to the sowing period in order to minimize
possible crop losses.
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ORIGIN, DISTRIBUTION AND YIELD OF WINTER WHEAT

lanoBaa Baaum cryzaent 13-ma rpynu ¢akyiabTeTy arpoHOMil
KepiBHUK — 1OKTOD C.-T. HayK, mpodecop [Tonropernpkuii C. I1.

Wheat is one of the oldest agricultural crops in the world. There are two centers
of wheat origin: the East Asian (the western part of Iran, the northern part of Arabia
and the southern part of the Balkan Peninsula, Asia Minor, Transcaucasia) and the
African, located mainly on the territory of Ethiopia. According to archaeological
excavations, wheat was grown in the Middle East as early as 10,000 to 15,000 years
ago. N. e, in many areas of Asia, Europe, as well as in Egypt — 5-6 thousand years BC,
in China — at least 3 thousand years BC.

In Ukraine, wheat has been known for a long time, even the Tryplian tribes grew
it here (approximately 2-4 thousand years BC). The oldest traces of wheat in Ukraine
were found in the Crimea, as well as in the Khmelnytskyi region — in the village of
Luka-Vrublevetska. Even Herodotus (484—-425 BC) described agriculture in the area
of the middle course of the Dnieper almost a thousand years before the emergence of
the Old Russian state. During excavations on the left bank of the Dnieper near the
village of Bielska, Poltava Region, wheat grains of the VI century BC were discovered.

In agricultural production, spring wheat preceded winter wheat, because the
introduction of winter wheat into the culture is associated with a higher level of
agricultural culture and agricultural cultivation techniques, in particular, its spread was
influenced by the emergence of a system of agriculture based on a three-field crop
rotation.

At the beginning of the 20th century, winter wheat became one of the main grain
crops, which gradually supplanted yarrow. During the period from 1881 to 1913, the
area planted with winter wheat in Ukraine increased from 609000 hectares to 1204000
hectares, and in 1916 it exceeded the area planted with spring wheat for the first time.

Winter wheat can grow in a variety of soil and climatic conditions, which is why
it is very widespread on the globe: wheat is grown annually on an area of more than
250 million hectares. In Ukraine, the main areas of winter crops are concentrated in the
Steppe and Forest-Steppe zones.

Wheat is a representative of the Gramineae family Roaceae) genus Triticum.
Today, 27 of its species are known. In Ukraine, mainly varieties belonging to two types
of wheat are grown: soft (Triticum aestivum L.) and solid (Triticum durum L.). Soft
and hard wheat differ in morphological features, chemical composition, technological
qualities, as well as in the nature of use. Soft wheat is mainly used for baking bread,
and hard wheat is used for the production of macaroni and noodles. Most of the
varieties of soft wheat cultivated in Ukraine are mainly winter forms. Wheat grain, in
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terms of the content of the main nutrients, meets the needs of human nutrition more
than the grain of other cereals. It contains many natural substances that are necessary
for the normal development of humans and animals: half of the proteins and
carbohydrates needed by the body, 70-80% of vitamin B ; (thiamine), a large part of
vitamins PP (nicotinic acid) and E (tocopherol), fats, mineral substances. Wheat gluten
protein allows you to bake yeast bread.

Among other grain crops, winter wheat in Ukraine ranks second in yield after
corn: in 2016, the average yield of wheat was 4.21 t/ha, and corn — 6.6 t/ha; in 2017 —
4.11 and 5.44 t/ha; in 2018 — 3.81 and 7.59 t/ha, respectively.

Under modern conditions in Ukraine, varietal resources of winter wheat have been
formed, which in terms of genetic potential, biological, economic properties,
adaptability to growing conditions and agroecological plasticity can, subject to
compliance with the appropriate growing technology, ensure the formation of a grain
harvest of 1-3 quality classes on a par with 6- 9 t/ha.

Currently, the further increase in the productivity of winter wheat is determined
by a complex of agrotechnical measures, among which an important place is occupied
by the correct choice of the predecessor, when determining which soil and climatic,
organizational, economic and agrotechnical conditions should be taken into account.
After all, the predecessors of winter wheat actively influence the main factors of plant
life and, ultimately, the formation of the crop.
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CEKIIS 2.
TEHETHUKA, CEJIEKIISI POCJIAH TA BIOTEXHOJIOT IS

CTYIIIHb JOMIHYBAHHA TA AHAJII3
TETEPO3UCHOI'O E®EKTY CEJEKIIMHO-IIIHHUX O3HAK ¥
I'IBPUAIB TRITICUM AESTIVUM L. x TRITICUM SPELTA L.

ba3zapumii Auton, Iloxua Cepriii ctynentu 11-M-a rpynu ¢akyiabTeTy arpoHOMIi
HaykoBuii kepiBHUK — KaHJIUJIAT C.-T. HayK, aoueHT Jiopmaiesa 1. I1.

3aydeHHs BUJJOBOTO Pi3HOMAHITTS pody Triticum L. o cenexiifiHoro mporecy
CTBOPEHHSI HOBHUX (OpPM IMIICHUIIl — € OJHUM 13 HAWIMEpPCHEeKTUBHINIUX METO/IIB
OTpUMaHHs BuXigHOro Marepiany. OOOB’S3KOBOI0 YMOBOIO YCIIXY CEJIEKIIMHOIrOo
IpoLIeCy € KOMIUIEKCHE BIJICIIIKOBYBAHHS 3aKOHOMIPHOCTEH yCHaJKyBaHHS O3HAK,
M0 Ja€ MOXIIMBICTh TPOBEJCHHS IUIECIIPSIMOBAHOTO JI0OOPY B HACTYIMHHX
MOKOJTIHHSIX.

B Ymancekomy HYC mpoBeaeno riopuamsarito BuaiB Triticum aestivum L. x
Triticum spelta L. B pe3ynbTati 4oro OTpuMaHoO HU3KY HOBUX ()OPM 3 Pi3HEM CTYIICHEM
MPOSIBY O3HAK 1 BIaCTUBOCTENU. MeTor MOCHIKEHb OYJIO MPOBECTH aHATI3 CTYIEHIO
JOMIHYBaHHSI Ta PIBHA TE€TEPO3UCHOTO €(EeKTy CENEeKI[IHHO-IIHHUX O3HAaK Y
OTPUMAaHHUX T10pHU/IIB.

JlocmiKeHHsT TPOBEICHO Ha JUISHKAX KadeIpu TeHEeTUKH, CEeNEKIlll POCIUH Ta
010TexXHOJIOTTT YMaHCHKOTO HAI[lIOHAJIBHOTO YHIBEPCUTETY CaiBHHUIITBA. Y SKOCTI
BUXIIHOTO Martepiany a0 TriOpuamsarii 3amydanu 12 palloHOBaHUX COPTIB MIICHHUIII
M’SKOT 03MMOi Ta COPT TMIIEHUIl creiabTa o3uMoi 3ops Ykpainu. ['10puauzaitiro
MPOBOAMIIN HIITXOM PYYHOI KacTpallii KBITOK 1 HACTYyITHOTO MPUMYCOBOTO 3alTUJICHHS
00MEXEHOBUILHUM METOIOM.

JIJisi BCTAaHOBJICHHS XapaKTepy YCHAAKyBaHHS KITbKICHHX O3HAK 3a CTYIECHEM
nominanTHocTi (hp), BukopuctoByBanu hopmyiny b. I'piddinra ta rpanariito I'. betina
1 P. Artkinca. PanxyBaHHS CTBOpPEHHX MarepialiB 3a CTYINEHEM JOMiHYBaHHS
NPOBOJMJIM 3a HACTYIHOIO Tpazamiero: 1) hp < —1 — Bix’eMHe HaaIOMiHYBaHHS
(Bim’emHHMI TeTeposuc, abo nenpecis); 2) —1 <hp <-0,5 — Bix’emHe qOMiHyBaHHS; 3)
—0,5 <hp <0,5 — mpomixkue ycnankysauss; 4) 0,5 < hp <1 — nmo3utuBHE TOMiHYBaHHS;
5) hp > 1 — no3utuBHE HAaIOMIHYBaHHS (TIO3UTHBHUN T'€TEPO3UC).

Otpumane B pe3ysbTaTi TiOpuau3arlii HACIHHS BHCIBAIM B CEJICKI[IHTHOMY
PO3CalHUKY MJIsl aHaji3y PO3MICTJICHHS Ta TpyIMyBaHHS CTBOPEHHMX MaTepiaiiB 3a
denotunom. B okpemux BapiaHTax MpOBEIEHO OCKKPOCYBaHHS 3 METOI0 HACUYEHHS
dbopM reHamu, HOCISIMH TOCIOJAPChKO—IIHHMX o3Hak. Hamranku F1 ormiHroBamu 3a
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piBHEM yCMaaKyBaHHS TOCIOIAPCHKO—I[IHHUX O3HAK Ta MIPOSBOM T'€TEPO3HCY.

B pe3ynbrati mpoBeaeHUX AOCTIHKEHh BCTAHOBIIEHO, 10 y 1’ STH 13 16 BUIIIEHUX
dbopM ycmamKyBaHHS BHCOTH POCIHMH BIJOYBA€ThCS 3a THIOM TPOMIKHOTO
yCHaJKyBaHHA, Y YOTUPBHOX TIOPUIIB CIIOCTEpIraiu Bil’€MHE JOMIHYBaHHS, Y IBOX —
nernpecito. Tpu koMOiHAIlT CXpelTyBaHHS MMOKa3ajly MTO3UTHBHE JOMIHYBaHHS 1 OJTHA —
MO3UTUBHE HAJJIOMIHYBaHHS BUCOKOPOCIOi OaThKIBCHKOIO (GopMu. Y OLIBIIOCTI
BUJIUICHUX (POPM 3a JOBKHHOIO KOJIOCY CIIOCTEPIrajioch BiJl’€MHE JOMIHYyBaHHS.

HaiiBumuii piBeHb CIIpaBKHBOTO T€TEPO3UCY 3a(hiKCOBAHO Y 3pa3KiB, OTPUMAHUX
3a riopuau3arntii Kpacnomapcrka 99 x 3ops Ykpainu (6,0 %), [Tanra x 3opst Ykpainu
(9,0 %), 3opst Ykpainu x dapanmons (4,3 %) 3a TOBKHHOIO KOJIOCY.

XAPAKTEPUCTHUKA IHTPOTPECUBHUX JITHIW MIIEHUIII CIIEJIBTA,
CTBOPEHMUX 3A I'BPUJU3ALIL 3 MAJIONIOILIUMPEHUMUA BUJAMUA
IHINEHWII

Kisiniuenko Irop. 13—m-a rpyna, JlaktionoB Poman 19-m-a rpymna dakynsreTy
arpoHOMii
HaykoBuii KepiBHUK — KaHIUJAT C.—T. HayK, noueHT Jiopaiesa I. I1.

I'enHodoH MaTONMOMMPEHUX BHUIIB T'EKCAIIOIIHOT Ta TETPAIUIOIIHOI IIIECHHUII
IIUPOKO BUKOPUCTOBYETHCSI OaraThMa CENEKIIMHUMH IIEHTPAMU B SKOCTI JDKEpel
roCroAapChbKO—IIHHNX 03HaK. OKpIM TOTO, MAJIOMOIIUPEH] BUIU MIICHUIl MOXYTh
CIIyIyBaTH BUXIIHUM MaTepiajioM AJid MOUIYKY HOBMX MYTaHTHMX BapiaHTIB Jis
TEHETUYHOI0 aHalli3y abo CeNeKIli.

Hamu Oyyio mpoBeneHO riOpuau3aliiio MINCHMIN CHeNbTa 3 BUAaMH 1 riticum
turgidum subsp. dicoccum (Schrank ex Schiibl.) ta Triticum compactum Host. B
pe3yibTaTi CTBOPEHO HOBI TEHETHYHI JDKEpeNia, M0 3/1aTHI 30araTuTu iCHYHOYHMA
reHO(OH]T MINEHUIll CrenbTa MeMIMUTHUMH JJIS CEJIeKIl O3HakaMu. [3 cTBOpeHuX
dbopm chopMOBaHO KOJEKITII0 BUXITHOTO MaTepiany MIIEHUIN CIeNbTa, Mo 00’ €aHye
noHaz /0 3pa3kiB 3 pi3HUM PIBHEM MPOSIBY TOCMOAAPCHKO—IIIHHUX O3HAK.

Metow HamuMx IOCHIIKEHb OyJ0 PO3MIUPEHHS TEHETUYHOTO PI3HOMAHITTS
MIICHUI CIIEJIbTa IHTPOTPECIEI0 TEHETUYHOIro MaTepiany BuaiB Triticum turgidum
subsp. dicoccum (Schrank ex Schiibl.) Thell ta Triticum compactum Host., ctBopeHHs
1 OIlIHKa HOBOTO BUXIJHOTO MaTepiaiy, 3AaTHOTO MOKPAIIUTHA ICHYIOYHH TeHO(DOHT
TIIICHUII].

Hocmimkxennss nposeneHo BrpoaoBx 2019-2021 pp. B ymoBax YMaHCBKOTO
HaIlIOHAJILHOTO YHIBEepCUTeTy caaiBHUIITBA. O0’€KTOM JOCHIKEHb CiyryBainu 14
IHTPOIPECUBHUX JIIHIM MIIEHUIl CIEeJIbTa, CTBOPEHHMX 3a y4acTio BHIIB Triticum
turgidum subsp. dicoccum (Schrank ex Schiibl.) Thell Ta Triticum compactum Host.
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Y NOCHIKEHHSIX ~ BUKOPUCTOBYBAJIM  3arallbHONPUMHATY  TEXHOJIOTIIO
BHUPOIIIYBAaHHS O3UMUX 3€pPHOBUX KyJbTyp. CiBOY MPOBOAWIN B ONTUMAJIBHI JJISI 30HH
CTPOKH — TPETS JeKaja BepecHs. Y poOOTI BUKOPUCTOBYBAIA CUCTEMATHIHUA METOT
pPO3MIIIIEHHsT AUISHOK 32 YOTHPUPA30BOi  TMOBTOPHOCTI. Yci  ¢eHOJIOoTIuHI
CIIOCTEPEKEHHS Ta aHajl3 EJIEMEHTIB CTPYKTYpHU KOJIOCY IHTPOTPECHBHUX JIiHIM
IPOBOJAMIIM BIJTIOBIIHO JI0 METOJWYHUX BKA31BOK 13 BUBUCHHS KOJEKI[il 3€pHOBUX
KyJabTyp. BMmict 6i1ka B 3epHi BuzHauanu 3a JICTY 4117, Bmict kieiikoBunu — JICTY
ISO 21415-1, cuny GopoltHa — METOJIOM 1H(PPaUYEepPBOHOI CIIEKTPOCKOIIT Ha TpUiIadi
Infratec. Ilicist Bcix OOMIKIB 1 BUMIPIOBaHb 3€PHO OOMOJIOYYBAIHM 1 BU3HAYAIH
BpOXKaiHICTh. CTaTUCTUYHHMIA aHalli3 MPOBOJAMIM 332 BUKOPUCTAHHSA MPHUKIAIHOIL
nporpamu Microsoft Excel 2010.

CyTT€eBUM HEIOJIKOM 0araThbOX IHTPOTPECUBHUX JIiHINA, CTBOPEHHMX 3a y4acTiO
Buay Triticum turgidum subsp. dicoccum (Schrank ex Schiibl.) Thell € ixus
BHUCOKOPOCIICTh 1 MI3HBOCTUTIIICTh Ta CXWJIBHICTh J0 BWISATaHHsS. bunbmiicts dhopwm,
CTBOPEHHX 3a ydacTio By Triticum compactum Host. takoxx Oyim BHCOKO— abo
CEepeAHBOPOCIMMH 1 HaOImXkanacs 3a UM TMOKa3HUKOM JI0 TIIEHUINl crenbTa. B
pe3yibTaTl 1HAUBIAyaJIbHUX JO0OOPIB 4YacTKa BHCOKOPOCIHUX (OPM MOCTYIIOBO
3MEHIITyBaJIaCh, ajie BCE 1€ 3aJUIIAach 3HAYHOIO.

Bucokopocinicth JiHIM, OTpUMaHUX IHTPOTPECHUBHOIO TIOPUAU3AINEIO, JTOCHUTH
4acTO € TPUYMHOI0 iX OpakyBaHHS B CENEKIINHUX po3caaHukax. Bimomo, 1m0
peaizallifo BUCOKOTO TeHETUYHOTO IMOTEHITIaTy TPOyKTUBHOCTI HA TIPAKTHUIN MOXKYTh
3a0e3reunT Juire (GopMHu 3 KOPOTKUM 1 MIIHUM CTEO0J0M. 3 METOIO 30epe:KCHHS
TCHETUYHOTO MaTepially Kpamux CTBOPEHUX HaMHU BUCOKO— 1 CEpeIHBOPOCTUX (HopM
MPOBE/ICHO X CXPEIIyBaHHS 3 HU3BKOPOCIUMHU KOJICKIIIHHUMHU 3pa3KaMH TMIICHHMIII
crenbTa, OJIEP>KAaHUMH B HAILIMX MONEPEIHIX JOCHIKEHHAX. B pe3ynbTati oTpuMaHo
Hu3bkopocii (81-95 cm) 3pasku.

[HIITIM HEITOJIIKOM, IO MPUTaMaHHUN MIKBHJIOBHM TiOpHaIaM, JOCHTH YacTo €
iXHS MI3HBOCTUTITICTD. AJDKE KyJIBTYPHI 1 TUK1 POJIAY1 MIIIEHUITI HAWYACTIIIE TOXOISTh
13 Tipchkux paiioniB [lepenuboi A3is, a TOMy MarOTh OUTHIII TPUBAIMA BEeTeTAIllHHUAN
nepioa. Bumu Triticum spelta L. ta Triticum turgidum subsp. dicoccum (Schrank ex
Schiibl.) Thell — misapocTurai (Bererariitauii mepioa 6au3pko 300 1i6). Bumx Triticum
compactum Host. xou 1 qo3piBato Ha 56 110 paHilie, TPOTE TAKOXK € M3HHOCTUTIIAM.

B pesynbrari riOpuausanii nepeBakHa OUIBIIICTh HAIAJKIB, OTPUMAHHUX 3a
ydacTio Buay Triticum turgidum subsp. dicoccum (Schrank ex Schiibl.) Thell 6ysu
Mi3HBOCTUTTIUMH. B TO# Yac, sk OUTBLIICTD HANAAKIB, 32 y4acTio BHmy Triticum
compactum Host. Oynmu cepemqabocTUTIUMU. B pe3ynbTaTi 1HAUBITYIBHOTO T000PY
BJIaJIOCS B1A10paTH HEBEJIMKY KiIbKICTh CEPEIHbOCTUTINX JIIHIN (BEereTalliiHui epion
275285 n1i0) 1HTpOrpecUBHUX JIIHIN MIIEHUIT CIEIbTa, 110 A03PiBajd OJHOYACHO 13
CEPEeIHbOCTUTIIMMH COPTAMU MIICHMII M’ SIKOT.
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Hamu Oyno mpoBeneHo aHami3 JiHIA, CTBOPEHHUX 3a Y4YacTHIO IILOTO BHJY 3a
MOKa3HWKaMH BMICTy O1JIka, KJICMKOBHHM 1 CHJIOI0 OopomrHa. binmpimcts niHiN
XapaKTepU3yBAIMCSl BUCOKHM BMicTOM Oika B 3epHi (moHax 16 %). A oxpemi 3pa3ku
— nonag 20 %. 3a BMICTOM KJICHKOBHMHH B 3€pHI MEpeBakHAa OUIBIIICTH 3pa3KiB
3HaXouiMch B Jiama3oHi 38—42 %. BinabliicTh IHTPOTPECUBHUX JIIHINA MIIEHUIN 3a
cminoro OopomHa (280-400 o0.a.) BIAHOCHIMCS [0 3aJ0BLIBHHX ITOJIIIIYBaYiB.
Bupgineno kinpka JiHIN, 1m0 MawTh cwiry OopomHa moHan 400 o.a. (1o6pi
HOJIIIIYBayi) 1 XapaKTepPU3yIOThCS BUCOKHUM BMicTOM Oinka (momanm 20 %) i1
kieiikoBuHU (oHaa 46 %). [IpoMyKTHBHICTE CTBOPEHUX JIiHIN MIOPIYHO OIIHIOETHCS
Ha JIIJISTHKAX CEJICKIIMHOTO Ta KOHTPOJIBHOTO PO3CATHUKIB.

3a pe3ynbTaTaMd OLIHKM BPOXKAaWHOCTI 3€pHa COPTO3pPA3KiB MILEHHIII
BCTAHOBJIEHO, 1110 B cepenubomy 3a 2019-2021 pp. BoHa konmBanaca B Mexax 4,64—
5,35 T/ra. ®opmu cTBOpeHi 3a ydacTio Buay Triticum turgidum subsp. dicoccum
(Schrank ex Schiibl.) Thell xapakTepu3yBaaucsi BUIIOK BPOXKAWHICTIO MOPIBHAHO 3
(dbopMaMu, CTBOPEHUMH 3a y4acTio BUay Triticum compactum Host. BcranoBieHo, 1o
JIEeB’SITh JOCIIKYBAaHUX 3pa3KiB ICTOTHO HE MOCTyHalucs copTy 3opsi YKpaiHu 3a
BpokaiiHicTio. HaiiBuiny BpoxaitHicTh 3adikcoBano y 3paska 230 — 5,35 1/ra.

OT1xe, B pe3ysibTaTi riOpuau3allii NIIeHUIl CrieJbTa 3 MaJOTOIUPEHUMHU BUITaMU
nIeHuIl chOpMOBAHO KOJEKIII0 BHUXIJHOTO MaTepially 3 HIUPOKOK TEHETHYHOIO
OCHOBOIO Ta BUAUIEHO HU3KY ()OPM 3 BUCOKUM PIBHEM MPOSBY FOCIOAAPCHKO—IIIHHUX
MTOKa3HHKIB.

THE COMPOSITION OF THE NUTRIENT MEDIUM FOR THE
PRODUCTION OF HAPLOIDS OF WINTER RAPE

Rashevska A. 13m-a master's group, Faculty of Agronomy
Scientific advisor — Candidate of Agricultural Sciences, Liubchenko A. 1.

Rape is a valuable agricultural crop with a variety of uses — food, fodder and
technical purposes. Rapeseed contain approximately 50 % oil and 20-25 % protein.
Currently, about 80 % of cultivated rapeseed is processed into oil [1].

Edible oil is used for food and for the production of margarine, confectionery and
bakery products, and canned goods. Rapeseed oil has medicinal and dietary properties
[2].

It is a valuable raw material for the production of biodiesel, is used in
metallurgical and other branches of industry, is an irreplaceable basis for the
production of environmentally safe preparations for plant protection, plastics,
lubricants, detergents, varnishes, paints, etc [3].
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Low-glucosinolate varieties of rape are suitable for obtaining high-quality meal -
a valuable protein feed for animals. Rapeseed meal contains 35-37 % protein, 10-13 %
fiber, 6-8 % minerals [4].

Rape is a good precursor for winter crops. It improves the physico-chemical
properties of soils, destroys root rot pathogens of grain crops [5].

Now, heterozygous hybrids of rape are mainly sowning in production, which are
superior to varieties in terms of productivity and manufacturability. Parental
components of heterosis hybrids are inbred lines. The process of creating self-
pollinated lines is quite complex, costly and time-consuming [6].

To accelerate the process of obtaining homozygous materials, biotechnological
methods are used. Using the culture invitro provides control over parameters of
biomaterial growing, allows manipulating with the objects at the cellular and molecular
levels, receive new forms of plants with desired characteristics quickly. It is difficult
to achieve it when working with intact plants [7].

A promising direction is the use of haploids in plant breeding. By doubling the
number of chromosomes in haploids, homozygous lines are obtained without the use
of multiple self-pollination. It is known from scientific sources that the process of
androgenesis is influenced by many factors: genetic features and growing conditions
of plant material, the composition of the nutrient medium, the presence and ratio of
growth regulators in it, etc.[8-10].

The aim of our work was the selection of the optimal composition of the nutrient
medium and its modification with growth regulators for the effective cultivation in
vitro of anthers of winter rape.

The research was carried out in the biotechnological laboratory of the Uman
National University of Horticulture. After sterilization, the biomaterial was grown on
nutrient media according to the prescriptions of Murasige-Skug, Hamborg, Schenck-
Hildebrant with their modification with growth regulators of auxin (2,4-
dichlorophenoxyacetic acid) and cytokinin (6-benzylaminopurine) origin in different
concentrations.

The biomaterial was cultivated under a 16-hour photoperiod (illumination
intensity 4 kL), a temperature regime of 24-25°C and a relative humidity of 75%.

The Murashige-Skuga nutrient medium is the most optimal for the cultivation of
winter rape anthers. Depending on the content of growth regulators in the nutrient
medium, different types of explant development were observed. On hormone-free
nutrient media, the morphogenic programs of anther development did not take place,
and after some time they died. The induction of callusogenesis was observed on
nutrient media containing increased concentrations of 2,4-D. Subsequently,
regenerating plants were formed on part of the microcalli when they were transferred
to regenerative nutrient media. Direct organo- or embryogenesis was noted when

94



nutrient media were modified with cytokinins. Somatic embryoids were formed on the
surface or in the surface layer of spring rape anthers in the form of white structures.
The formation of embryoids began in a separate area of the explant and then gradually
spread over the entire plane.

Therefore, the optimal composition of the nutrient medium for the cultivation of

winter rape anthers was selected, the influence of growth regulators on explant
development programs was determined.

8.
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PROSPECTS OF FODDER BEET CULTIVATION

Popravka R. Storchous B. 13-m-a master's group, Faculty of Agronomy
Scientific advisor — Candidate of Agricultural Sciences, Liubchenko A. 1.

Among the great variety of fodder crops, fodder beets deserve considerable
attention. Beets come from the Mediterranean, where they have long been used as a
medicinal and food plant. Fodder beet — obtained from table beet in the 18th century.
Selection was aimed at creating forms with large root crops of white, yellow or orange-
yellow color, suitable for feeding livestock [1].

The crop spread to Europe, was introduced into the USA in 1800 and is now
cultivated worldwide in the cooler climates (Northern America, New Zealand and at
higher altitudes (above 600-1000 m) in the tropics. Sugar beets were derived from
fodder beets in Continental Europe during the 1800s as sugar cane was subjected to
English blockades during the Napoleonic wars. In 2008, France was the main producer
of fodder beets (13,000 ha) followed by the United Kingdom (10,000 ha) and Belarus
(8,000-10,000 ha) [2].

Roots have good taste characteristics, have dietary and medicinal properties, are
well eaten and easily digested by animals. Fodder beet has high nutritional qualities:
100 kg of it correspond to 12—-14 fodder units and contain 0.9-1.1 kg of digestible
protein. They contain carbohydrates, nitrogen-free extractives, mineral and vitamins
necessary for the animals [3, 4].

An additional source of fodder for the cultivation of fodder beets is leaves. It is a
valuable vitamin food both in fresh form and in silage. The leaves contain more protein,
fiber, carotene and vitamin C than the roots [5, 6]. The yield of leaves is 20-30 % of
the mass of roots. Therefore, with a root yield of 50-60 t/ha, 2-2,5 t/ha of fodder units
are additionally obtained at the expense of leaves without additional costs. This
corresponds to the yield of annual forage grasses [7]

Fodder beet is a high-yielding crop. With the appropriate agricultural technology,
it is able to form a crop of root crops at the level of 80-100 tons per hectare, which
provides a higher yield of fodder units than corn and perennial grasses [8, 9].

Recently, fodder beet has been used as an energy crop. Due to the high yield of
roots and leaves, it is a promising crop for obtaining biogas. About 123 m?® can be
obtained from one ton of fodder beetroots, and up to 105 m? of biogas from one ton of
leaves. Modern fodder beet hybrids accumulate up to 14% of sugars, which makes
them a valuable source of raw materials for the production of bioethanol. About 3.3
t/ha of bioethanol can be obtained from one hectare of energy fodder beets (with a yield
of 95 t/ha) [10, 11].
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The cultivation of beet is of great agrotechnical importance, which increases the
general level of agriculture. The use of deep plowing, the application of organic and
mineral fertilizers improve the agrophysical and agrochemical parameters of the soil.
As a row crop, beet help clear fields of weeds, so it is a valuable precursor in crop
rotation [12].

Fodder beet can grow at temperatures between 8°C and 25°C. Frost below -3°C
can damage the seedlings. Soil pH should be higher than 6.5 because fodder beet is
susceptible to acid soils that cause physiological yellowing. Soil liming is
recommended but boron availability should be checked to prevent black heart disease.
Fodder beet crops are moderately tolerant to soil salinity and can withstand irrigation
with saline water. Fodder beet is drought tolerant and can provide fodder at the end of
a dry summer when other plants have disappeared [5, 6, 12].

Therefore, fodder beet is a highly productive agricultural crop, which has
important energy and fodder value. The creation of new yielding and adaptive varieties
Is important for increasing the efficiency of its cultivation.

References:

1. Lange W., Brandenburg W. A., De Bock T. S. M. Taxonomy and cultonomy of
beet (Beta vulgaris L.) Botanical Journal of the Linnean Society. 1999 Ne 130.
P. 81-96.

2. Henry K. Fodder Beet : Root and Tuber Crops. Handbook of Plant Breeding. Vol.
7. Springer; New York, NY, USA: 2010. P. 221-243.

3. BoiitoBcbka B. 1.,  Cropoxwuk JI. 1.,  3imuenko O. A.,  Poranscekuii C. B.,
Kynmuk I'. A. XiMiuHUN CKJIQIHUK KOPEHEIIONIB OypsAKIB I[yKPOBHX 1 KOPMOBUX
3QJIEKHO BIJ crmoco0iB iX BiarBopeHHs. 2019. Taepiticokuti Haykosuil GiCHUK.
Ne 110. 4. 1. C. 31-39.

4. Tponuyk I. C., Pak T. M. CTpykTypa 1 OKHBHICT PalliOHIB ISl JIHHUX KOPIB 13
pIYHUM HAJI0EM MOJIOKA BiJ IMIECTH 1O JEB’SITU THUCSY KijgorpaMiB. BicHux
Ilonmascokoi deparcasnoi acpapnoi akademii. 2012, Ne 1. C. 107-110.

5. bypko JI. M. BmiuB eneMeHTIB TEXHOJOT1i BHUPOUIYBaHHS Ha OCOOJIUBOCTI
dbopMyBaHHS ypoxkaro KOPMOBUX OypsikiB. Kopmu i xopmosupoonuymeo. 2010.
Bum. 66. C. 189-194.

6. ®omiuoB A. M. IIporpecuBHa TEXHOJIOT1sI BAPOOHUIITBA KOPMOBHUX KOPEHETLIOIB.
KwuiB: 3uanns, 1990. 48 c.

7. Jlemumacs I'. 1., Bypko JI. M., YpoxkaiiHicTh Ta SIKICTh THYKU OypSKIB KOPMOBHX
3aJIe)KHO B1JI €JIEMEHTIB TEXHOJIOT1i BUPOIyBaHHS. Kopmu i KOpMOBUPOOHUYMEO.
2012. Bum. 72. C. 88-92.

8. Menbauk A. O., BoBk B. M., [IpoayKTHBHICTH Pi13HUX COPTIB KOPMOBUX OYPSKiB B
ymoBax [Ipukapmarts. Aepornom. 2008. Ne 2. C. 122-123.

9. Kynnuak I'. C., KoOunsuceka I'. M., LliHHICTb 1 TEXHOJIOTisI BHPOIIyBaHHS
KOpMOBHUX OypsikiB. [Iponosuyisa. 2008. Ne 9. C. 64-65.

10.Poik M. B., Kypwuno B. JI., Tamwxkenko O. M., TI'ymentuk M. f. IlepcnekTuBu
PO3BUTKY OloeHepreTHUKU B YKpaiHi. [{ykposi oypsaxu. 2012. Ne 2-3. C. 6-8.

97


https://onlinelibrary.wiley.com/journal/10958339
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ=&S21COLORTERMS=1&S21STR=%D0%9663891

11.KopueeBa M. O., Tumuumun C. M., Tumuumun JI. C. ITIpoaykTUBHICTE 1
KOMOiHaIlifHa 3JaTHICTh KOMIIOHEHTIB I[yKpPOBO-KOPMOBUX T1OpU/IIB, MPUIATHUX
U1l BUpOOHMITBA OlonanuBa. Kopmu i kopmosupooruymeo. 2018. Bum. 86. C. 67—
70.

12.Cropuoyc I. Bypsiku 1mykpoBi: 3akjiacTM OCHOBY [UIsl BHCOKOTO BpOXKaio.
Aepobiznec Cvoeooni. 2017. http://agro-business.com.ua/ahrarni-kultury/item/805-
buriaky-tsukrovi-zaklasty-osnovu-dlia-vysokoho-vrozhaiu.html
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Scientific advisor — Candidate of Agricultural Sciences, Liubchenko A. 1.

Soybean is the world's main grain legume crop. It is grown in more than 60
countries on a total area of more than 100 million hectares, the total volume of
production varies within 360 million tons per year. The USA and Brazil are the leaders
in soybean cultivation [1].

In Ukraine, soybeans are grown on an area of 1.3-2,0 million hectares, while the
yield varies from 1.3 to 2.7 tons per hectare. Most soybeans are grown in
Khmelnytskyi, Poltava, Zhytomyr, Kherson, Cherkasy and Kyiv regions [2].

Soybean seeds contain protein — 35-40%, fat — 13-24 %, carbohydrates — 25—
30 %, ash elements (with a predominant content of potassium, phosphorus and
calcium) — 5 %, enzymes, vitamins (A, B, C, D, E) and other important organic and
inorganic substances [3, 4].

Currently, there are four areas of soybean use: grain (industrial processing of grain
into soybean meal, oil or full-fat soy); grain fodder (use of compound feed and meal
for fattening of poultry, pigs, cattle, sheep, goats, rabbits, fur animals animals and fish);
forage (use of green mass, silage, hay, grass flour for feeding cattle); food (grain, unripe
grain; soybean oil, flour, groats, coffee, sprouts, sauce, analogues of meat and dairy
products); pharmaceutical (raw material for medicines) [5, 6].

Soybeans are of great agrotechnical importance. The positive role of soybean
cultivation it consists in the fact that the culture is able to fix up to 100-150 kg of
atmospheric of nitrogen, which is equivalent to applying 15-20 tons of organic
fertilizers. Growing soybeans will allow to drastically reduce the cost of mineral
fertilizers [7].

The creation and introduction of new varieties plays an important role in
increasing the yield of crops. The main tasks in soybean selection include high and
stable productivity, high product quality, adaptability to specific soil and climatic
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conditions, resistance to a complex of harmful organisms and negative environmental

factors; suitability for mechanized cultivation and harvesting [8].

More than 250 soybean varieties have been added to the State Register of plant
varieties suitable for distribution in Ukraine for 2023. Soybean varieties in the Register
of varieties are represented by the selection of 10 countries of the world, the largest
share is varieties of domestic selection — 55 % of the total number of soybean varieties,
Canada — 17 %, France — 9 %, Serbia — 7 %, Austria—5 %, Germany — 4 %. The most
common varieties are Mentor, Hallek, Avatar, Arisa, Brook, Strive, Lakeview, Opus,
Medoc, Sigalia, Lisbon, Kofu, Moravia [9].

The Institute of Oil Crops, the National Scientific Center «Institute of
Agriculture», the V. Ya. Yuryev Institute of Plant Breeding, the Breeding and Genetic
Institute — the National Center for Seed Science and Varietal Research, the Institute of
Irrigated Agriculture, the Poltava State Agrarian Academy, Institute of Steppe
Agriculture are the most engaged in soybean breeding among domestic scientific
institutions [9, 10]. .

Despite the fact that domestic varieties are characterized by high adaptability and
potential yield, foreign soybean varieties have recently dominated production.
Therefore, domestic breeders need to focus on speeding up and increasing the
efficiency of the selection process.
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DIRECTIONS OF BREEDING OF SPRING RAPE
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Oil crops are important in providing the raw material base of the agricultural
industry. Rape has many positive biological and economically valuable characteristics,
which makes its cultivation very profitable [1].

The oil contents of rapeseeds varied between 30.6 % and 48.3 % of the dry
weight. The main fatty acids in the oils are oleic (5665 %), linoleic (17-20 %) and
palmitic (4-5 %) acids. Fatty acids contribute to lipid metabolism regulation. They are
of primary importance in the diet. Apart from unsaturated fatty acids, there are nine
functional components in rapeseed oil that contribute to its anti-microbial, anti-
inflammatory, anti-obesity, anti-diabetic, anti-cancer, neuroprotective, and
cardioprotective, among others. These nine functional components are vitamin E,
flavonoids, squalene, carotenoids, glucoraphanin, indole-3-Carbinol, sterols,
phospholipids, and ferulic acid, which themselves or their derivatives have health-
benefiting properties. Thanks to this, the oil has high nutritional and dietary value [2—
4].

Rapeseed oil is a valuable raw material for obtaining biodiesel, varnishes, paints,
environmentally safe plant protection products, plastics, detergents, etc. [5, 6].

Rape is a valuable siderate, honey bearing and fodder crop. Cultivation of rape
helps to improve soil fertility [7].

Rape is the main oil crop in more than 30 countries of the world. It is growning
on an area of about 34 million hectares, providing 14% of world oil production. Winter
rape is mainly sown in Ukraine - the area is more than one million hectares. Sowing of
spring rape is about 30,000 hectares [8, 9].

Crop selection, depending on the direction of use of raw materials, is conducted
in two main directions: the creation of high-oil varieties for food and technical use.

The seeds of edible rape varieties should have a high content of oleic and linoleic
acids and a low content of erucic (less than 2.0 %), as well as linolenic acid, which
during long-term storage gives the oil a bitter taste. In the selection of food-grade rape,
preference is givening to yellow-seeded varieties, as they have a high protein and oil
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content and a low fiber content. Now 000-type varieties have been created, combining
tuberless, low-glucosinolate and yellow-seeded. In terms of taste, the oil of such
varieties resembles olive oil [10].

For biodiesel production, the oil must have a high concentration of eicosenoic and
erucic fatty acids. The total amount of monounsaturated acids is in the range of 53—
69 %, and polyunsaturated — up to 23 % [6].

In addition, rape varieties and hybrids should be high yielding, resistant to
lodging, cracking of pods and shedding of seeds, resistant to diseases and pests, well
able to tolerate negative environmental factors [5, 10].

For 2023, 36 heterozygous hybrids and 17 varieties of spring rape have been
added to the State Register of varieties suitable for distribution in Ukraine. The share
of domestic selection is 20 % [11].

Domestic scientific and research institutes of culture selection focused on the
creation of varieties — 12 varieties were regionalized by six breeding institutions. The
Ivano-Frankivsk Institute of Agro-Industrial Production of the National Academy of
Sciences of Ukraine presents the widest assortment. High adaptability to growing
conditions and resistance to environmental stress factors characterize domestic
varieties.

Foreign breeding companies mainly conduct heterosis breeding. Compared to
varieties, heterozygous hybrids are characterized by high manufacturability,
productivity and product quality. Most of the positions in the State register of varieties
are represented by foreign breeding brands: Lembke, Pioner and Bayer.

Therefore, heterozygous hybrids of foreign selection occupy the leading positions
on the spring rapeseed market. To ensure competitiveness, domestic breeding
institutions need to focus on the creation of highly productive, adaptive heterozygous
culture hybrids.
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CEKIIS 3.
ATPOXIMIS I TPYHTO3HABCTBO

®OPMYBAHHS BPOXKAIO KYKYPYJI3U 3A MIHIMAJI3ALIL
35IBJIEBOI'O OGPOBITKY IPYHTY

Boiiko Bonoaumup, rpyna 19 m-a, pakyapTeT arpoHoMii
HaykoBuit kepiBauk — ['ocriogapenko I'. M., . c.-T. H., mpodecop

VY cucremi 3axoiB 3a0e3MeueHHs BUCOKOI KyJIbTypH 3eMJIEpOOCTBA, MiBUIIICHHS
POAIOYOCTI IPYHTY 1 BpOXKaI0 CLIICHKOTOCTIONAPCHKUX KYJIBTYP BaKIIMBOIO CKJIaJI0BOIO
€ ONTUMAJIbHUNA O0O0pOOITOK TIpyHTy. BiH chHpusie TONIMNIIEHHIO HOro BOJHOTO,
MOBITPSTHOTO, TEIMJIOBOr'0, TO’KUBHOTO Ta 1HIIHUX pexXuMiB. [Ipu IbOMy perymorThes
010JIOT1YHI MPOLECH 1 TEeMNH MiHepami3alli OpraHiuHUX PEYOBHUH, 3a0yp’sSHEHICTD,
ypakeHHS XBOpoOamMu 1 TOIIKO/KEHHS MIKIAHUKAMHU CUIbCHKOTOCTOIaPChKUX
KyJbTYp, TOJIMIIYETbCS 3aXHCT IPYHTIB B BOJHOI epo3ii 1 jpedusiii Ta ymMoBU
IIPOBEJICHHS SIKICHOI C1BOH.

[HTeHCHMBHUN 00pPOOITOK TPU3BOAUTH JO MOTIPIICHHS BJIACTUBOCTEH TIPYHTY,
cnabo 3axMinae Moro BIJ €pO3IMHMX MPOLECIB, BIH MAJONPOIYKTUBHHUMA 1
eHeproeMHuii. ToMy HHMHI HEOOXIJTHO pO3pOOUTH Taki crmocodu 0OpoOITKy, Kl O
raJIbMyBaJId BTPAaTH TPYHTY, BIJIHOBIIOBAJIM MOTO0 POJIOYICTh 1 32 MOKIJIMBOCTI
CKOpOUYYBaJIM €HEPreTUYH1 BUTPATU HA OJUHUIIIO MPoayKiii. OMHUM 3 TaKUX MIJISXIB
€ po3poOKa Ta BOPOBAKEHHS CMOCO0IB MiHIMami3auli o0poOiTKy IpyHTY. €IUHOI
OYMKUA IIOAO  MiHIMami3alii MEXaHIYHOTO O0OpoOITKy TIpyHTY Mg  pi3Hl
CUIBCBKOTOCTIOAAPChKl KYJNbTYpH HE ICHYE, TOMY BHBUYEHHS HOro BIUIMBY Ha
KOHKPETHOMY MIATUIN TPYHTY TMiJi TEBHY CLILCHKOTOCTIONAPCHKY KYJIbTYPY Ma€ siK
HAYKOBE, TaK 1 MPAKTUYHE 3HAYCHHS /11 KOHKPETHOTO PETI10HY.

HuHi B okpeMux rocrnogapcTBax NpakTUKYETHCS MIOBHA BIIMOBA BiJl MEXAHIYHOTO
00pOOITKY TPYHTY Ha TJI1 BUKOPUCTAHHS CYYaCHUX BUCOKOC(HEKTUBHMUX T'epOIIUAiB 1
OCBOEHHSI TEXHOJOTiH mpsimMoi ciBOM. 3a moBimomieHHsM B. @. Caiika Ta
A. M. Manienka [1], BmpoBamkenus no-till cucremu no3Boiaute y 3-5 pasis
MIIBUIIATA  MPOAYKTUBHICTH  TIpalli, NOPOBOAUTH CiBOy B  ONTHUMAJbHI
arpoTEeXHOJIOTIYHI CTPOKH, Yy JBa pa3d 3MEHIIUTH BUTpaTH manbHOro. I[luTanHs
aKTyaJIbHOCTI TPOBEIEHHS TaKUX JOCTI/DKEHb 3aJMIIAETHCS OYECBUIHUM, IIIO
MOB’SI3aHO TAKOX 31 3MEHIIICHHSM BUTPAT Ha MPOBEJCHHS 00POOITKY IPYHTY.

Mertoto gocnimpkeHs Oyia0 BUSBUTH HAMOUTBIN pailioOHaILHUN CIIOCiO 3510J1€BOTO
00pOOITKY TPYHTY MiA KyKypyA3y. BilMoBiiHO MpOBEACHOrO OTJISALY JITEpaTypu 3
YUMaJioi KUTBKOCTI 3axOMiB, SKI BIUIMBAIOTh HAa POJIOYICTh TIPYHTY, OJHHUM 3
HalBXJIMBIMIUX € Horo oOpoOiTok. IliecnpsiMoBaHUM pEryItOBaHHIM (DI3UYHOTO
CTaHy IPYHTY, MOTO peXHUMIB 3a0€3MeUyI0ThCs HEOOX1IHI YMOBU POCTY Ta PO3BUTKY
CUIbCHKOTOCTIOAAPCHKUX POCIAMH. Tak, y J[AOCHiI Ha YOpPHO3eMi 3BUYAHOMY
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JIETKOCYTJIMHKOBOMY BCTaHOBJICHO, IO JIMINE Tepes] CiBOOI KYKypyA3u 3amacu
BOJIOTH Yy BapiaHTi 0e3 MIpoBeleHHs 3107eBOro OOpOOITKY IPyHTY OyiaM 3HAYHO
OLTBIIMMHM, HIXK TIICIIS OPAaHKH Ta 1 TO TUTbKH y 1api rpyHTY 0-50 cm [2].

3a ganumu [3] 3a «HYJIBOBOI» TEXHOJIOT1i 00POOITKY ¥ MOKPUTTI MOBEPXHI IPYHTY
omuspkoMy 10 100 % BHITKY miAg KyKypy[3010 3amacd MPOAYKTHBHOI BOJIOTH Y
KOpEeHEeBMICHOMY Imapi B 1,5 1 Ounblne pasu MEpeBHILYIOTh BIAMOBIAHI 3amacu 3a
TpaauLIHHOI TEXHOJIOT1], a 3@ BIICYTHOCTI MYJIbY1 PEKUM 3BOJIOKEHHS 32 TEXHOJIOTIEI0
0e3 00pOOITKY IPYHTY CKJIQA€ThCsl OUIBII HAMPYXKEHUH MOPIBHSAHO 3 TPAIUIIIMHOIO.

3 Tppox cucTeM 3407eBOro oO0poOITKy rpyHTY B 10-mijibHIA CIBO3MIHI Ha
KipoBorpancekiii aepkaBHIM CLIBCBKOTOCIIOAAPCHKIM  JOCHIIHIM cTaHIii OyJio
BCTAaHOBJICHO, IO 3a KOMOIHOBAHOi CHUCTEMH (TO€IHAHHS TOJHUIIEBOI OpPaHKU Ta
IJIOCKOPI3HOTO 00pOOITKY) 3amacu JOCTYMHOI BOJIOTH JOCTOBIPHO 30UIbIIYBAJIUCS.
Tak, y mapi rpyaty 0—150 cM Bonu ckiaganu BianosigHo 120, 126 1 146 mm 3a
PI3HOMIMOMHHIN OpaHKH, MIIOCKOPI3HOTO Ta KOMOIHOBAaHOMY OOpOOITKY B CIBO3MiHI
[4].

V¥ nocminax C. II. Tanuuka [5], HallBUIly BpOKalHICTh KYKYPY/J3H Ha CHJIOC 1
3€pHO OJIEP’KAHO Yy BapiaHTaX MOJUIEBUX Ta MOJUIIEBO-OE3MOIUIIEBUX 00POOITKAX
IPYHTY B CiBO3MiHi. 3aCTOCYBaHHs MOCTIMHUX OE3MOJIUIIEBUX OOPOOITKIB 3yMOBUIIO
1CTOTHE 3HM)KCHHS BPOXKAWHOCTI Yyepe3 BUIIUH piBEHb 3a0yp’ THEHOCT1 Ta MOTIPIICHHS
(b13UYHUX BIACTUBOCTEH IPYHTY.

Cepen  arpoTeXHOJIOTIYHMX 3aXOAiB, 10 BHUBYAIUCA B JIOCIIIKEHHSIX
I. 1. Tkaniva 31 crniBaBTOpamu [6], CyTTeBY TepeBary mana opanka. [Ipu npbomy Bci
KyJIbTYpH y KOPOTKOPOTAIIMHIN CIBO3MIHI MajW HaWBUILY BpoxkaiHicTh. [licis
TUIOCKOPI3HOTO PO3MYIITyBaHHS HA TaKy K TJIMOMHY 3HMKEHHS BPOXKAWHOCTI KYJIBTYP
CTaHOBWJIO: KyKypya3u — Ha 0,71 1/ra, Oypsiky KopMoBoro — Ha 8,0, a micist MUIKOTO
Ha 10—-12 cM 1 0cOONMBO HYJIHOBOIO — BPOKAMHICTh 3MEHIIYBaNacs 1€ 3HAYHIIIE.
[TopiBHSHO 3 TMOJMIIEBUM OOpPOOITKOM TYyT HEA0OIp BpOXKaKD CTAaHOBUB, T/Ta:
cousirHUKy — 0,59, kykypyasu — 2,38, rpeuku — 0,31, 6ypsaky kopmoBoro — 27,4.

OTxe, HE3BaKAIOYM HAa IIMPOKE BUBYECHHS, MUTAHHS MIiHIMali3alli 351071€BOro
00poOITKY TPYHTY MiJl KYKYpyA3y B MEBHUX I'PYHTOBO-KIIMaTHYHMX YMOBax HHUHI
NpPUBEPTAE 3HAUHY yBary BUEHHUX 1 MPAKTUKIB BUPOOHUIITBA. HEeMOXIMBO BBaXkaTh
HOTO J0CTaTHHO BHUBUCHHUM HAacamiepes TOMy, IO Ie He Tak Oarato 3i10paHo
Marepiaiay Mpo BIUIMB TOTO YH 1HIIOTO croco0y 0OpoOITKY B KOHKPETHUX YMOBAX.
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Yepsiuykin M. 1., I'purop’ea O. M., I'purop’es M. 1., Cymxo T. IL
EdextuBHicTh 10OpHUB 1 00p0OITKY i1 IIyKpOB1 Oypsiku B iBHIYHOMY CTtery YKpaiHu.
[yxposi Oypsiku. 2001. Nel. C. 12-183.

Tanuuk C. I1. OcHOBHUMI 00pOOITOK IPYHTY MiJ KyKYypya3y. BicHuk arpapnoi
Hayku. 2003. Nel. C. 28-32.

Txamiua L. /1., Onexcrok A. O., Tkaniu FO. 1., Kynuk A. O. OcHoBHUI 00p006ITOK
IPYHTY MiJ MOJbOBI KyJIbTypHU. 30IpHUK HAYKOBHX Ipalb [HCTUTYTY CTEMOBOI 30HU
HAAH Vkpainu. 2012. Ne37. C. 37-42.

®OPMYBAHHS BPOXKAIO STYUMEHIO SIPOI'O 3A MIHIMAJII3AIIII
35IBJIEBOI'O OBPOBITKY IPYHTY IIICJISA BYPSAKY HIYKPOBOI'O

binincekuii boraan, rpyna 19 m-a, pakynerer arpoHomii
HaykoBuii kepiBHuk — ['ocniogapenko I'. M., . c.-T. H., mpodecop

TpaguiiiiHi TEXHONOrii BUPOLIYBaHHS CUIbCBKOTOCIIOAAPCHKUX — KYJIBTYD,
OCHOBOIO SIKUX € OpaHKa, MOTpeOyIoTh 3HAYHUX EHEPreTUYHUX pecypciB (1110
MO3HAYAETHCS Ha COOIBAPTOCTI BHUPOOJICHOT MPOMAYKIIii), YK€ BHUYepraiu cebe
BHACIIOK Jerpajaiii TIpPyHTIB 1 €HEproeMHOCTi. EHeproomamkeHHs s
CUIBIOCIIBUPOOHHMKA Ma€ BEJIMKE 3HAYEHHS: MOTPIOHO 3aCTOCOBYBATH €(DEKTHBHIIIII
IPYHTO3aXUCHI Ta €HEProoIIaJHI TEXHOJOTli, Taki fK: MIHIMAJIbHUN 1 HYJIbOBUM
00poOITOK IpyHTY, O61070TIYHI cucTeMu 3emiiepobceTna [1].

HuHi Bce Ounbllie BUCHHX MPUBEPTAE yBary MUTAHHIO MiHIMai3allii 350J1eBOro
00po0ITKy rpyHTy. OMHOCTaliHa AyMKa, IMIOJ0 I[bOro Ie He ckianack. Ille 316paHo
JOCTaTHbO MaTepiajliB MPO BIUIMB MEBHOrO0 CHoco0y OOpoOITKY B KOHKPETHHX
I'PYHTOBO-KJIIMAaTHYHUX YMOBaxX. ToMy 11e TUTaHHS MOTPeOy€ MOJANBIIOTO BUBYCHHS.

Suaminbe SpUl € YYTIWBOIO POCIMHOI0 10 (PI3UYHOTO CTaHy IPYHTY, 3alaciB
JIOCTYITHOT BOJIOTH, 3a0yp’SHEHOCTI TOCIBIB TOIIO. TOMy BUMOTH 10 3510JI€BOTO
00pOOITKY IPYHTY € BUCOKUMH. 3T1THO 3 PEKOMEHIAIISIMHU TI1]] SSTYMIHb SIPUNA TTPUITHSITO
npOBOIUTH 351071€eBy opaHKy Ha 20—22 cm. [Ipu iboMy 3a3BuYail He BpaxOBY€EThCS TUII
I'PYHTY Ta MOTOJHI YMOBH. ¥ 3B’SI3KYy 3 LIUM € HEOOXIJHICTh OOTpYHTYBATH HAHOLIbIII
JOLIIBHUI BapiaHT 3510J1€BOr0 0OpOOITKY IPYHTY B KOHKPETHUX YMOBAX.

3a po3paxynkamu B. @. Caiika Ta A. M. Mamienka [2], BupoBamxerast No-Till
CUCTEMU JI03BOJIsIE€ y 3—5 pa3iB MiABUIIUTH MPOIYKTUBHICTH Tpalli, TPOBOJIUTH CiBOY
B ONITUMAaJIbHI CTPOKH, 3SMEHIIIUTH BUTPATH TAIBHOTO Ta MPsIMi BUTPATH.

SuMiHb SpUil XapaKkTEPU3YETHCS BUCOKOIO TTOCYXOCTIMKICTIO Ta TPOYKTUBHOIO
BUTpaTOIO BoJioTU. [IpoTe Ha movaTKy Bereralii HeJJOCTATHHO PO3BUBAETHCS KOPEHEBA
CUCTeMa 1 POCIMHH TIOTaHO BUTPUMYIOTH BECHSHY IMOCYXy. ToMmy mOTpiOHO
3a0e3neynTH Oe3MeperiKoJHe HaIXO/PKEHHS BOJIOTH y TPYHT B OCIHHBO-3UMOBHI
nepiof 1 parioHanbHe 11 pO3MOITICHHS BOPOAOBK BErerallii KyJabTypH.
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3riIHO pe3yJIbTAaTiB JOCIIKEHb, MPOBEJACHUX HA YOPHO3EeMl 3BHYAHHOMY
BKKOCYTJIMHKOBOMY 3a TIOJUIIEBOTO 0OpoOiTKy mepen ciBOoro B mapi 0—150 cm
dbopmyeThes 6T (Ha 23—25 MM) 3amac JOCTYITHOT BOJIOTH, HIX 3a TUIOCKOPI3HOTO
00po0OITKY, OJHAaK 10 CEpPEeIWHU JUMHS PI3HULS CTa€ HECyTTeBOIO. [Ipu mbomy
BCTAHOBJICHA 3aKOHOMIPHICTh: OpaHKa Mae€ MepeBary 3a BpOXKalHICTIO 3a J0CTAaTHBOI
KUIBKICT1 BOJIOTH, @ TUIOCKOPI3HUM 00POOITOK — B MOCYIIJIUBUX YMOBax [3].

Hemno iHm11 pesynabTatd HaBoasATh M. B. KamnieBcrkuii 1 B. O. €menxko [4]. Boun
CTBEP/KYIOTb, 1110 BOJIOTA Kpallle HAKOIMMYYETHCS Ha TJI1 3aCTOCYBaHHS MIIOCKOPI3HOTO
PO3MYIIyBaHHS IPYHTY Ta JIMIIe 30€pira€Thecs 31 3MEHIIEHHSIM TIMOUHA 0OpPOOITKY,
0CcOOJIMBO 3a MocyluuIuBUX yMOB. Cxoxi1 pesynsTatu otpumaia H. B. llenyxina [5],
7e Oublle HAKONMMWYEHHS BOJOTM B OCIHHBO-3UMOBHW MEPIOJ CIOCTEpPIragocs 3a
MOBEPXHEBOI'O Ta MUIKOTO 0OPOOITKIB.

3a3HavaeThes [6], M0 Ha 3MiHY BMICTY JOCTYITHOI BOJOTH Y METPOBOMY IIIapi
IPYHTY BIUIMBAIOTh CUCTeMH OOpoOiTKy. Tak, mpu 3amMmiHi MOJHUIIEBOTO OOPOOITKY
0€3I0JIMIIEBUM Ha Yac CiBOM STYMEHIO Ta TOPOXY CIOCTEPIraioCh HE3HAYHE 3MEHIIICHHS
(1a 3—9 MM) 3amaciB JOCTYIMHOI BOJIOTH Y METPOBOMY IIapi IpyHTY. B 3aragsHOMY 110
CIBO3MIHI HaMOUIBIINI BMICT JJOCTYITHOI BOJIOTH B OPHOMY IIapi CIIOCTEPIraeThcs 3a
KOMOIHOBAHOI1 1 TPUBAJIOT MUJIKOI CUCTEM OOPOOITKY IPYHTY.

CrBepmxyetbest [7, 8], mo oOpoOITOK TpyHTYy O€3 IepeBepTaHHs IIacTy 13
3QJIMIIEHHSIM TOKHUBHHUX PEIITOK Ha MOBEPXHI 3MEHIIIY€E BUIIAPOBYBAHHS BOJIOTH 3
IPYHTY, 3HUXKY€E HOTO TEMIIEpaTypy 1 3aXHINA€ IPYHT BiJl AeIIsIi.

OmHuM 3 HaWBaXKIIMBINIMX TMOKA3HUKIB TIPYHTY € WOro IIUIBHICTh, SKa
XapakTepusye ioro arpodi3udHi Bi1acTuBOCTi. Hailb1s1b111a POy KTUBHICTH O1IBIIIOCTI
KYJbTYpP OCSTA€ETHCS 3a MIIJIBHOCTI CYTJIMHKOBOTO Ta TJIMHUCTOTO TPYHTIB Y MeXax
1,1-1,3 r/cm3. TIpote piBHOBa)kHa IIUIBHICTh IPYHTIB JEHIO BUINA LIMX 3HAYEHb: Y
cipux JicOBUX BaXKoCyrnuHKoBux — 1,35-1,40, y BHOpaHOTO YOPHO3EMY
omiazoneHoro — 1,34—1,36, woprozemy tumnosoro — 1,25—1,30 r/cm3 [9].

VY nocnimkennsx FO. 1. Haknboku 1 B. O. €menxka [10], 31 3SMeHIICHHSIM TITHOWHA
MOJIMIEBOT OPAHKH LIUIBHICTh IPYHTY B YCIX YaCTUHAX OPHOTO IIapy Ha yac C1BOM MaJa
TEH/JICHIIIIO 10 MiABUILICHHS, & B CEPE/IUHI BeTeTallii 1Ie¥ BIUIUB MOJUIEBOT0 00POOITKY
y’Ke HE MPOSIBISIBCS. 3MEHIIIEHHS TTIMOMHY TUIOCKOPI3HOTO PO3MYIISHHS 3yMOBITIOBAIIO
Ha MOYATOK BEreTailii He3HayHEe 3pOCTaHHS UIUIBHOCTI IPYHTY JUIIE B CEpPeaHIN 1
HWKHIA YacTHHI OpHOrO IIapy, a B CepeAuHi BereTamii i 3MIHK OyJu Yyxke
3BOPOTHUMH.

OTxe, 3 HABEICHOTO OTIIALY JITepaTypy MOXKHA 3pOOUTH BUCHOBOK, IO €IMHOTO
MOTJISTY IIOJO0 BIUIMBY CIOCOOIB 3507€BOro OOpoOITKY IPYHTY Ha HAKOIMHYECHHS 1
30epeKeHHs] TMPOMYKTHBHOI BOJIOTHM, HAa CTBOPEHHS ONTHUMAIBHUX IapaMeTpiB
HIJIBHOCTI, Ha 30€peKeHHS i MOJIMIIEHHS POAIOYOCTI IPYHTIB 1 IK HACIIJOK Ha PIBEHb
IPOJYKTUBHOCTI KYJIBTYp Ce€pell yueHUX He Mae. Lle nmoB’s3aHo 3 TUM, 1110 SIYMiHb IpUi
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BHUPOINIYETHCS B PI3HUX TIPYHTOBO-KIIMAaTUYHUX yMmoBax. CaMe TOMy THUTaHHS
MPOBEACHHS TAaKUX JOCHIKEHb 3QINIIAETHCA aKTyalbHUM ¥ Hajam. AJDKe IIe
MOB’SI3aHO HE TIIBKHU 31 30UIBLICHHSIM BPOXKANHOCTI, a i 13 3MEHILIEHHSM BUTpAT Ha
IIPOBEICHHS 350J€BOr0 00pOOITKY IPYHTY.

Metoro mnpoBEeACHHS JOCHIKEHb OYJI0 BUSBUTH palllOHAJbHUM BaplaHT
3s1071€BOT0 0OPOOITKY IPYHTY MiJ SIUMIHb APUI BUPIIICHHSIM TaKUX 3aB/IaHb:

BCTAHOBHUTH BIUIUB PI3HUX 33aXO0JiB 350JI€BOr0 00pOOITKY IPYHTY HA 3MiHY HOTO
arpo(i3MYHUX BIACTUBOCTEH; BUSHAUUTH 3a0yp THEHICTh MTOCIBIB 32 PI3HUX BapiaHTIB
3510JIeBOr0  0OpOOITKY TPYHTY; BCTAaHOBHUTH BIUIMB pPI3HUX BapiaHTIB 350JI€BOTO
00p0oOITKY IpyHTY Ha (hOpMyBaHHS BPOXKaI0; pO3paxyBaTH €KOHOMIYHY €(pEeKTHUBHICTh
PI3HHX BapiaHTIB 350€BOro oOpOOITKY IPYHTY HpPH BHUPOIILYBAaHHI SUYMEHIO SIPOrO
nicist OypsKy IyKpOBOTO.
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BIIJIUB YMOB MIHEPAJIBHOI'O KUBJIEHHS HA ®OPMYBAHHA
MPOJYKTUBHOCTI COI

3aituyk €Breniii 19 m-a rpyna, gaxynsTeT arpoHOMii
HaykoBuii kepiBHUK — KaHJIUJIAT C.-T. HaYyK, JoueHT Maptuniok A. T.

Cost — onHa 3 HaMIIHHIIIKUX O0000BUX KYJIBTYD, SIKa € JHKEPEIIOM POCIMHHOTO
O11Ka 1 BUPOITYEThCS y 6ararbox KpaiHax CBITY.

B VYkpaini Bopogosx octanHix 10 pokiB CIOCTEpiraeThcs CTiKa TEHISHIIIS 10
3pOCTaHHSl MOCIBHUX IUIONI Ta BajJOBUX 300piB HACiHHA coi. 3HA4YHE 30UIbLIEHHS
MTOCIBHUX IIOI] BUKJIMKAHE K 3pOCTAaHHSAM IOMUTY HA POCIMHHMI OLJIOK Y CBITI, TaK 1
HOSIBOIO HA PUHKY HOBUX COPTIB CO1, MPUAATHUX JJIsl BUPOLLyBaHHS IPAKTUYHO Ha BC1A
TEPUTOPIi HAIIOT KpaiHH.

Baxx11Boo yMOBOIO B TEXHOJIOTII BHUPOUIYBaHHS COi € CHUCTEMa >KUBJICHHS
pocauH. ToMy nUTaHHS MiJBUIIEHHS POYKTUBHOCTI COI y PI3HUX arpOeKOJIOTTYHUX
YMOBaxX 3alUIIAIOThCS AaKTyaJbHHUMH, OCOOJHMBO IO CTOCYETHCS €(PEKTUBHOTO
3aCTOCYBaHHA JOOPUB, BapTICTh SKMX B OCTaHHI POKH 3HAYHO 3pOCIa.

Cucrema ynoOpeHHST — OJWH 3 OCHOBHUX €JIEMEHTIB BHUPOIIYBaHHS, 32
JIOTIOMOTOI0 SIKOTO MOXKHa PETYJIIOBATU MPOLIECH POCTY W PO3BUTKY pociuH. s
dopmyBanns 1 T HaciHHA coi HeoOxiaHO 70—75 kT azoty, 18—20 — dhocdopy 1 22-25 kr
KalJlit0, TOMY BOHA JI00pe pearye Ha MiHepaJibH1 Ta OpraHiuHi J00puBa. 3 yposKaiHICTIO
2,5 1/ra cost BUHOCUTSH 13 IpyHTY Onm3bko 180 kxr azoty, 50 — dochopy 1 55-60 kr
KaJIIo.

[Totpeba B a30T1i Ha 60—70 % 3a70BOJBHAETHCA 3a PAXYHOK O10JI0TTYHOI (pikcarii
3 noBiTpsa. BcTaHoBieHO, 10 cos B cuM01031 3 OyIb00YKOBUMHU OaKTEpisIMU 3/1aTHA
¢ikcyBatu Big 80 qo 150-200 kr/ra azoty. Tomy [uisl yTBOPEHHSI TUCTKOBOI TOBEPXHI,
gaka 3abe3nedyBaTuMe (ikcaiiro a3oTy 3 TOBITPS OyJIbOOYKOBUMHU OaKTepisiMHU,
HE0OXiTHO BHOCUTH mia coto craptoBi (10-30 kr/ra) mo3u MiHEpaTbHOTO a30TYy.
Buecennsi neBenmukoi craptoBoi a03u (30 Kr/ra) MiHEpaJbHOTO a30Ty OCOOJIMBO
BaYKJIMBE Ha O1IHUX TPyHTaX Ta MICIs HEYT0OpEHHUX MONEePETHUKIB.

3a BUpOULYBaHHS BUCOKOIIPOIYKTUBHHUX COPTIB COi 3 MOTEHLIAIOM YPOKaHOCTI
4,5-5,0 T/ra peKOMEHAYIOTh BHOCUTHU 1] MEPEANOCIBHY KyJIbTHBALIIO MTOMIPHI 103U
(30-60 xr/ra) a30THUX TOOPHB 3 MPOBEACHHSM IHOKYJISIIIT HACIHHS PICT aKTUBYFOUNMH
peuoBuHaMu Ta Nszpsp — HA TOYATKy YTBOpeHHs ©000iB. baratopiunumu
JOOCTDKEHHSIMA ~ BCTAHOBJICHO, 10  1HOKYJISLIA  HAaciHHSA  OakTepialbHUMHU
npemapatamu Buay Bradyrhizobium Japonikum e BakiuBUM YMHHWKOM BIUIMBY Ha
BPOKaMHICTD 1 SIKICTh HACIHHS CO1.

[Topsin 3 a30THUMH, BAXJIMBY pOJb Yy KHUTTI POCIMH Bigirpae dochophue
xuBjieHHS. Docop y pocimHax €Ol MICTUTBCS B OpPraHIYHUX 1 MiHEpaIbHUX
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cnojiykax. BiH crhpusie MBHUIKOMY YTBOPEHHIO KOPEHEBOi CHUCTEMH POCIHH, SKa
3a0e3mnedye 3aCBOEHHS 3 IPYHTY BOJM 1 MOXWMBHHX pedoBHH. Docdop BIIMBAE Ha
3aITiAHEHHS KBITOK, 3aB’I3yBaHHs, (JOPMYBaHHS 1 JOCTUTAHHA IUTONIB. ICHY€E TicHUI
3B'I30K Mk a30THUM 1 (pochopHUM KuBIEHHAM. Tak, 3a MOETHAHHS a30THUX JOOPUB
3 pochopuumu (N3oPgo) yposkaiinicTs coi y 30H1 Jlicoctemny ckiana 2,62 1/ra, a 3a 1031
NsoPso mpupicT yposkaro 3epHa MOPIBHSAHO 3 KOHTpojeM craHoBuB 0,61 T/ra.

JI71s1 BUAKOTO POCTY 1 PO3BUTKY COS MOTPeOy€e BEIUKOI KUIBKOCTI Kajito, SKU
Oepe ydacTh B O1JIKOBOMY 1 BYTJIEBOJHOMY OOMiHAX, aKTHBYE AISUTBbHICTH OUTbII K 60
(epMeHTIB, MiIBUIIyE OCMOTUYHHUI THCK 1 TYpProp, 3HIXKY€E MpOIeC BUMIapyBaHHs. 3a
JAHUMU JIOCHII)KEHb OKPEMHX HAYKOBIIB KajiliHI 100pHUBa HE MalOTh BUPIIIATIEHOTO
BIUIMBY Ha 3MiHY BpPOXaWHOCTI COi, OJHAK CYMICHE iX BHECEHHS 3 a30THUMHU 1
dbochopuumu 3abe3reuye npupicT Bpoxato Ha piBHi 0,19-0,8 1/ra.

B mniBHiunHiii yactuni Jlicocrenmy VYkpaiHu MakCHUMalbHUW pIBEHb peaizali
MOTEHITIAJTy COPTIB COi OyJI0 JOCATHYTO Ha Tii 3acTocyBaHHs J0OpuB y 1031 NasPsoKeo
3 pu30TOpdIHOM, SIKUM TOPIBHAHO 3 KOHTposiem OyB Outbiium Ha 0,42-0,43 T/ra.
YTBOpeHHs Oynab0OYOK 3ajiekano BiJ TEMIEpaTypu W BOJOTOCTI TMOBITPS.
HaitinrencuBHime Boun yreoproBanucs 3a 12-14° C, nocsararoun MakcumyMmy mmpu 24—
30° C. Yepes medinut Bosoru (3a Bonorocti Huxkue 40 %) HITpOreHa3Ha AisSUIHICTD
3HIKYEThCA. ONTUMaANIBHOI € BOJIOTICTH IPYyHTY 65-75 % mOBHOI MOJBHOBOI
BOJIOTOEMHOCTI. Bucoka Bosoricte rpyHTy (Ounbine 80 %) 3HMKY€E IHTEHCHUBHICTH
azoTdikcarii yepe3 HeIOCTaTHE MocTavyaHHsl 0yJIb0040oK KuCHeM. CIpUSTINBUM JJIs
YTBOPEHHS OyJIhOOYOK € TaKOX HeWTpaiibHa abo ciaboKHclia peakilisi IPyHTOBOTO
CepeOBHIIIA.

B nocnmimax Ictutyty kopwmiB Ta ciabebkoro rocnogapcera [lomimns HAAH
VYkpainu npu BHeceHH1 100puB 3 po3paxyHKy Nao-eoPso-s0Keo-80 0€3 monmBy mpupict
yposkaitHoCT1 HaciHHs coi cknanas 0,39 1/ra, a 3a nonuy — 0,73 1/ra.

VY HentpansHomy JlicocTenmy BpokaiHicTh HaciHHS 2,63—2,75 T/ra 3a0e3nednsio
BHeCEeHHs MiHepanbHUX NOOpUB y 1031 NasPeoKeo + Nas Ta 00poOsieHHsT HACIHHS
pu30TOp(hiHOM, CTUMYIATOPOM POCTY 1 MOJIIOAATOM aMOHito, 110 OibIne Ha 0,73—-1,05
T/Ta MOPIBHSIHO 3 KOHTPOJIEM. 3aCTOCYBaHHsI OlompenapariB Mij] CO0

Otxe, 3 aHalmi3y JITEPATYpHUX JKEpPET MOXKHA 3pOOUTH BHUCHOBOK, IO
yIOCKOHAJIEHHSI CUCTEMU yIOOpEHHS COT 3 METOIO 1X paIliOHAILHOTO 3aCTOCYBAaHHS Y
PI3HHMX TPYHTOBO-KJIIMATUYHHUX YMOBaX Hapasi € akTyalbHUM.
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YIELD AND QUALITY OF GRAIN SOYBEAN UNDER THE INFLUENCE
OF INOCULATION

M iakota Serhii, Minchenko Ivan, students of the 12th master's group
Faculty of Agronomy;
Scientific adviser — candidate of agricultural sciences,
Associate Professor Rassadina I.lu.

The value of soy as a crop that contributes to solving the problem of vegetable
protein and fat, improving the nitrogen balance of the soil and increasing food
production, is beyond doubt. Soy extracts a significant amount of nutrients from the
soil, therefore, it requires a balanced fertilization system, taking into account the
biological characteristics of the variety and the existing soil and climatic conditions, so
only a properly designed fertilization system will allow obtaining a high yield of
soybean seeds [1, 8]. Among the criteria for evaluating the effectiveness of fertilizer
systems, one of the main ones is their impact on the quality of agricultural products.
Therefore, the system of fertilizing agricultural crops should be considered not only as
a means of increasing their productivity, but also as a powerful regulator of crop
quality.

Soy consumes more nutrients to form a crop than cereals, unevenly absorbs
nutrients during the growing season, is able to absorb nitrogen from the air, use
sparingly soluble phosphorus and potassium compounds from the soil, and recycle
their stocks from stems into seeds [5].

Among a number of measures aimed at realizing the genetic potential of modern
intensive soybean varieties, pre-sowing preparation of seeds for sowing deserves
special attention. In the cost structure for growing soybeans, the share of seed is 10-
15%. To obtain a friendly, uniform and complete germination with subsequent high
nitrogen-fixing capacity of crops, special attention should be paid to pre-sowing
preparation of seeds [2, 6].

One of the important features of soybean is its ability to endosymbiosis with
nitrogen-fixing subbacteria — rhizobia. Thanks to nitrogen fixation, which takes place
in the tubers formed in symbiosis with rhizobia, soybeans can fully satisfy their need
for nitrogen through symbiotrophic nutrition, which makes it possible to grow
soybeans with minimal doses or without nitrogen fertilizers at all, which are expensive
and environmentally dangerous [7].

As nitrogen fixers, soybean plants enrich the soil with nitrogen, improving its
structure and increasing yields by 3—4 c/ha. The use of inoculants containing modern,
highly effective, culture-specific strains of rhizobial bacteria with increased viability
at high concentrations ensures the formation of the maximum number of tubers on the
plant root system [3, 12].

110



To maintain and stimulate the physiological processes of soybean development,
foliar fertilizing with micronutrient fertilizers, which include microelements in a
biologically active (chelated) form, should be carried out in those phases of the
vegetation of soy plants, when they are especially sensitive to a lack of nutrients [5, 9].

The practice of using mineral fertilizers for a long time knew only such ways of
applying fertilizers to the soil: in the main cultivation or under pre-sowing cultivation;
when sowing or during root dressing with various implements in the topsoil, which
dried up in the second half of summer with the formation of deep cracks, through which
moisture evaporated intensively, and the mineral fertilizers applied under such
conditions became inaccessible to plants. Fertilizers applied six months or several
months before the start of their intensive absorption by plants inevitably come into
contact with the soil. At the same time, a significant part of salts in the composition of
fertilizers decomposes into ions, enters into hydrolysis reactions, is absorbed by soil
colloids and passes into insoluble or slightly soluble forms, is absorbed by soil
microflora, therefore, only a small percentage of the initial amount reaches plants [4,
10].
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GROWING CONDITIONS AND YIELD OF SOYBEANS AFTER CORN
WITH MINIMIZED SOIL TILLAGE

Petryk V., 14 master group, Faculty of Agronomy
Research supervisor - Hospodarenko H. M., PhD. n., professor

In the conditions of a market economy, the main ways of increasing the
profitability of the production of all crops are to increase the yield and reduce the costs
of their cultivation. The latter is possible due to the introduction of minimization of
soil cultivation by replacing the labor-intensive shelf plowing with less energy-
intensive cultivation methods or by reducing the depth of their implementation.

Increasing processes of biological and physical degradation of soils, deterioration
of ecological conditions of the environment, issues of safe food production cause the
need to change traditional approaches in farming. Under such conditions, there is a
need to study and clarify ecologically safe, adapted to certain conditions management
systems, which should combine the features of intensive (industrial) and organic
(biological) agriculture.

The influence of various tillage mechanical tillage on agrophysical and
agrobiological indicators of soil fertility has been extensively studied in various natural
conditions of Ukraine, but the directions of minimization of tillage tillage have been
studied little, and in the northern part of the Steppe, few such studies have been
conducted, which indicates their relevance.

Under the current farming conditions, significant changes are taking place - the
latest technologies are being introduced, the basis of which is surface, minimal
mechanical tillage, as well as direct sowing.Their introduction is due to a number of
factors: the growth of urbanization, which leads to a decrease in the number of the rural
population, the suspension of the physical degradation of soils, the preservation and
increase of their fertility, energy and cost savings in the conditions of the economic
and financial crisis [1].

Important agrophysical indicators of soil fertility include its structure. Measures
for its improvement are replenishment with organic substances, soil reclamation, as
well as providing the arable layer with a fine-grained structure by mechanical tillage
[2].

Studies conducted on ordinary chernozem showed that the largest number of
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water-resistant aggregates was formed on the background of plowing. For other
treatments, a slight decrease in their number is observed — by 0.6—2.7% [3].

A decrease in the depth and intensity of cultivation of ordinary heavy loamy
chernozem showed that the content of aggregates with a size of 0.25-10 mm in a layer
of 0-30 cm was greater for cultivation to a depth of 4-5 cm and was 62—71%, while
for direct sowing it was 58 —71, and against the background of plowing — 49-67% [4].

Studies conducted on chernozem opizolized heavy loam found that in the arable
layer when plowing was replaced by flat-cut loosening under corn and sugar beet, the
structure of the soil decreased by 1.1 and 0.3%, respectively [2].

Currently, the attention of scientists is drawn to the search for optimal
agrophysical indicators for various soils and cultures. It is believed that the density of
the soil should be considered from the point of view of meeting the needs of
agricultural crops with water and air, which will contribute to the effective functioning
of their root systems. The highest productivity of most crops is achieved with the
density of loamy and clay soils in the range of 1.1-1.3 g/cm3. Usually, even under
fallow soil density is higher [5].

A study of various tillage measures found [6] that immediately after their
implementation, the density of heavy loamy black soil on the background of flat-cut
tillage was higher, compared to plowing in the arable layer, but did not exceed the
optimal values.

In the studies of V.M. Kozak [7], plowed areas were characterized by the lowest
density indicators during the soybean vegetation. At the same time, the critical values
of the density were observed for shallow and varied-depth plowless cultivation in the
dry growing season in the zone of formation of the "underground sole" - 1.75-1.84
g/cm3.In case of unstable and insufficient moistening of the Northern Steppe, the
limiting factor in obtaining high yields of agricultural crops is the supply of moisture.
Therefore, all components of agricultural technologies for growing crops, including
soil cultivation, should contribute to the accumulation, preservation and rational use of
moisture by plants.

On chernozem of light loam granulometric composition, reserves of available
moisture at the time of sowing and the seedling phase of peas in the arable layer were
almost independent of tillage [8]. However, in other studies, a greater amount of
moisture under different treatments was on the background of plowing [9].

Long-term studies (from 5-6 to 10 years) [10] established that the moisture-
accumulating effect of soil protection technologies in a meter-long soil layer is 13-15
mm, and already in the 8-10th year — 24-28 mm.

This brief review of the literature shows that there is no single view on tillage
measures for soybeans. That is why it became necessary to study this issue. The
purpose of the research was to solve the following tasks:
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- to establish the impact of various tillage measures on the change in its
agrophysical properties;

- determine the weediness of soybean crops;

- to determine the effect of different tillage options on soybean yield;

- to calculate the economic efficiency of using different tillage options for
growing soybeans after corn.
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CONTENT OILS IN TUNKA HYBRID SUNFLOWER SEEDS
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Associate Professor Cherno O. D.

Sunflower production in Ukraine increases annually due to the expansion of areas,
however, its yield remains low. At the same time, sunflower hybrids and varieties
entered into the State Register of varieties have a potential yield of 3.5-5.0 t/ha. As
experts note, the gross collection of seeds still does not provide the available capacity
of the domestic oil industry, which requires 20 million tons of raw materials annually
[1]. Therefore, the issue of finding ways to further increase the yield of this crop
remains relevant. The solution to this problem is possible because of improving the
existing elements of sunflower cultivation technology, including through the use of
plant growth regulators.

The use of growth regulators makes it possible to more fully realize the potential
of plants laid down by nature and selection, to regulate ripening periods, to improve
the quality of products and to increase the yields of agricultural crops, and there are a
significant number of them on the market of Ukraine. Currently, more than 50
regulators and liquid organic fertilizers with growth-stimulating substances made on a
humic basis are registered in the "State Register of Pesticides and Agrochemicals
Approved for Use in Ukraine" [2].

It has been proven that some plant growth regulators of the new generation have
good fungicidal properties and it is advisable to apply them in combination with
protoxins, which significantly enhances the effect of the latter on pathogens. They can
be used together both for pre-sowing treatment of seeds and for spraying crops [3]. In
addition, the combination of plant growth regulators with pesticides makes it possible
to reduce the dose of the latter (by 25-30%) without reducing their protective effect
[4].

Therefore, the purpose of our research was to study the effect of different plant
growth regulators and fertilizers on the oil content of seeds of mid-early Tunka
sunflower hybrid in the conditions of the Right Bank Forest Steppe. In the experiment,
plant growth regulators were studied: 1. Pennant K-2 is a stimulant that increases plant
resistance to stress: cold, drought, diseases, accelerates seed germination, root and
shoot growth, and increases productivity. 2. Architect - the drug optimizes plant
architecture, transport and absorption of nutrients and water. 3. Ceron - prevents
sunflower from laying down, stimulates the growth of the root system, provides
favorable conditions for harvesting and increasing productivity. The option where no
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fertilizers were applied was taken as the control.

Scientists have established that mid-early hybrids are characterized by higher oil
content, especially under the conditions of high temperatures of seed formation. It was
found that a high oil content (49%) was observed at temperatures from 24 to 33°C. At
the same time, early-ripening and early-maturing hybrids tend to reduce sunflower oil
content by 2 abs. %.

According to the results of our research, it was established that in the control
version, where no fertilizers were applied, the oil content was the lowest. For the
introduction of mineral fertilizers in the form of nitroammofoska at a dose of 30 kg/ha
d.r. it increased by 1.0%, which can be explained by sufficient phosphorus-potassium
nutrition.

The introduction of plant growth regulators somewhat affected the quality of
sunflower seeds of the Tunka hybrid, namely, the oiliness index. We observed a trend
towards increased oiliness compared to the control. In the variants where Ceron (0.5
I/ha) and Architect (0.5 I/ha) preparations were applied, the increase in oiliness was the
highest and amounted to 3.4 and 3.9 percentage points. The use of Vimpel K-2 (0.7
I/ha) contributed to an increase in oiliness by only 1.5 percentage points.

Based on yield and oil content data, we calculated the conditional collection of oil
per 1 ha. It was established that this indicator varied under the influence of feeding
systems from 951 kg/ha in the control version of the experiment to 1441 kg/ha when
applying the drug Architect. On average over the years of research, in the control
version of the experiment, this indicator was 1011 kg/ha and was the smallest.
Application of nitroamophoska at a dose of 30 kg/ha d.r. increased conditional
collection of oil by 20%. The use of RRR Vipel K-2 helped to increase the yield of oil
from 1 ha by 27%, with the application of the drug Architect - by 40%, and the drug
Ceron - by 39%.

So, in terms of influence, the feeding system with the use of the drug Architect at
a dose of 0.5 I/ha, which provided conditional collection of oil by 1419 kg/ha, was
better.
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EKOHOMIYHA E®PEKTUBHICTD 3ACTOCYBAHHS MAKPO- 1
MIKPOAOBPUB Y NIOCIBAX COHAIIHUKA

Mupoubkuii bornan — 17 M-a rpyna, gaxynbreT arpoHOMii
HayxoBwuii KepiBHUK - KaHIUAAT C.-T. HayK, JoueHt Yepuo O./1.

BinHOCHO HeBenMKI BUTpATH HA TeKTap, HEBUOATIMBA TEXHOJIOT1S BUPOILyBaHHS
1 mpuBabiMBa IiHAa peami3aili poOUTh COHAIIHUK OJIHIEI0 3 HaWpEHTAOENbHIIINUX
KyJbTYp JUIsl BUPOIILyBaHHS B YKpaiHi.

Ha nymky ¢axiBuiB HaBiTh HHHI, KOJH I[IHU NaJIMBHO-MAacCTWJIbHI MaTepiaid,
JIOTICTUKY, CYIIIHHS 1 J0OpuBa 0’10Th PEKOPAM, BUPOLTYBaHHS OJIIMHHUX 3aIUIIAE€THCS
€KOHOMIYHO BUT1THOIO CITPaBOIO.

VY 6inbmocTi GpepmepiB Ykpainu coOiBapTICTh COHAIIHUKY MPUPIBHIOBAIACH 0
BposkaitHocTi Bia 1 1o 1,5 T/ra. Huni peanizaliiifi iHU 3ajie’aTh BiJ MepepoOHUKIB,
TpenaepiB, 1IHM JIOTICTUKH Ta I¢ HU3KW YMHHUKIB.

Cepennst co01BapTICTh KIACHYHOI TEXHOJIOT1] BUPOIILYBAHHS COHSIIHUKY B 2022
poti cknana 21 TUC. TpH 3 ypaxyBaHHAM 0OpOOITKY IpyHTY (JIyLIEHHS CTEpHI, OpaHKa,
OOpOHYBaHHS, KyJbTHBALlA) 1 3aXUCTy MOCIBY. TakuM YMHOM, NpU CEperHii
ypoxaiHocTi B 2,1 T/ra 1 cepenniii mini B 14,5 Tuc. rpa/T npudyTok ckias 9,45 Tuc.
rpH. SIK 3a3Ha49a0Th €KOHOMICTH, BUTPATH MIPHU IHTCHCUBHIN TEXHOJIOT1T MOXKYTh OyTH
Ha piBHi 900 $/ra, a BpoxkaliHiCTh TOBUHHA OyTH HEe HIDK4YE 2,5—3 T/ra. ToMy mprOyTOK
B iboMy Keiici 6yae 100200 $/ra npwu 1ini Ha ToBapHuii corsimauk 400420 $/1» [1].

CxeMma nocniimy BKJIIOYana I'SITh BapiaHTIB AOCIIAY. 3a KOHTPOJb, OYJIO B3SITO
BapiaHT, JAe¢ n00puB He BHocuiu. 2. Bapiant N3zoP30K3 (pon) mnependauan
3actocyBanHs Hitpoamodocku N16:P16:K16 mo 188 kr/ra ¢.B. mig OCHOBHHMIA
00po6iTOK TpyHTY Ta N30 BECHOIO i1 TEpEANOCIiBHY KyJbTHBAali0. 3. Bapiant — ®oH
+ mikpono6puso Haiic bop. 4. ®on + mikpogoopuso Haiic [{unk. 5. Bapiant — ®on
+ mikpono6puso Haiic Omiitauii. [loBTOpHICTE TpUpa3oBa, PO3MIIICHHS TOBTOPEHb —
cUcTeMaTtuyHe. Y nocinii BupouryBascs riopun CyMuko.

YucenbHUMH JOCIIKEHHSIMIA BCTAHOBJIEHO, 1110 PIBEHb BPOKAWHOCTI KYJIbTYPH
COHSIIIHUKY HAMpsSMY 3aJIEKUTh BiJl BMICTY MOXUBHUX PEYOBUH Yy IpyHTI. TOOTO Ha
BCIX €Tamax poCTy 1 PO3BUTKY POCIWHU IOBHHHI OyTH 3a0e3leueHi eleMeHTaMu
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KUBJICHHS. TOX y KOHTPOJIbHOMY BapiaHTl JOCHIAY BPOXKaWHICTh COHSIIHUKA Oyja
HaliMeHmor0 1 crtaHoBwia 21,0 1m/ra. 3a BHECEHHS MM OCHOBHUU OOPOOITOK
HiTpoamoocku 1103010 N3oP30K3p + N3y B mepenmnociBHy KynbTHBAIIIO BOHA
MiABUIIKUIACE Ha 6,5 1/ra a6o 27 %.

[TozakopeneBe miKUBICHHS MikpogoOpuBoMm Haiic bop Ha (oni BHeceHHs
TPaAUIIMHUX JOOPUB TIJBHUINYBAIO BpOKaHICT, Ha 44 % 10 BIJHOIICHHIO 0
KoHTpodto Ta Ha 14 % — go Bapianty N3oP30Ksp + Nzo. Lle mosicHioeTscs TuM,
MI03aKOPEHEBE IIKUBIICHHS O0OPOM aKTHBYE PICT MIJIKOBUX TPYOOUOK 1 MPOPOCTaHHS
MUIKY, 30UIBIIY€E KUTBKICTh KBITOK Ta 3aB’si3l, crpusie (GOopMyBaHHIO MOBHOIIIHHOTO
KOWMKY. BiH Takox cnpHsie 3aCBOEHHIO a30Ty, KaJbLIIIO Ta MarHito. A 1, B CBOIO
4yepry, CIpUsIIO MiIBUILIEHHIO TPOAYKTUBHOCTI L€ KYJIBTYPH.

EdexTuBHuM Oyiio i JBOpa3oBe MO3aKOPEHEBE MIIKUBIICHHS MiKpPOJIOOpHUBOM
Haiic I{unk Ha Ti11 N3ogP30Ksp + N3o, 1110 12510 3MOry niaBHIIUTH YpOKaHHICTh T10pUIy
CyMUKO, TOPIBHSHO 3 KOHTPOJIBLHUM BapiaHTOM J0ciiay, Ha 7,7 1/ra abo 36 %. Amxe
3a CBOIM BILJIMBOM Ha IHTEHCHBHICTb I[BITIHHSI TY YTBOPEHHS 3aB 5131 BiH MOAI0HUI 10
aii 6opy. Jlemo MeHIMid BIUIMB IIUHKY Ha BPOXKAMHICTh COHSIIIHHUKY, MOPIBHAHO 0
MIKpOEJIEMEHTY 00py MOKHA MOSICHUTU JOCTATHBOIO MOTO KUIBKICTIO Y TPYHTI.

HaiiBuiy BposkaliHICTh HaciHHS coOHAIIHUKA (32,6 1/ra) Oyjno oJep:kaHo 3a
MI03aKOPEHEBOTO T1HKUBIICHHS MikpoaoopuBoM Haiic Omiitauii Ha Timi N3gP30Ks + Nao
y ¢azy 2-3 map crpaBkHIX JUCTKIB Ta y a3y «31pouKm.

31 30UTBIIIEHHSM BPOXKAWHOCTI MMiJIBUIIYBAJIACh 1 BAPTICTh BAJIOBOI MPOIYKIl. Y
KOHTPOJBLHOMY BapiaHTl JOCTiAY, A€ HOOpWB HE BHOCWIM, BOHa craHoBuia 33600
rpH/T. 3a BHECEHHsS MiHepalbHUX A00puB A030r0 N60OP30K30 1eil moka3HUK
migummBes 8950 rpu/ra. Ha Timi 3acTocyBaHHS MiHEpAJIIbHUX JOOPUB MO3aKOPEHEBI
MIKUBJIEHHST MikponoOpuBamu Haiic bop BapTicTh 101aTKOBOI BajoBOi MPOIYKIIi
cranoBwia 14880 rpu/ra, Haiic [lunk — 12320, Haiic omiiiauii — 18560 rpH/ra. O0ymo
OJIEP’KaHO JI0JIaTKOBY

B Toif ke wac 30iiblIyBasiach MaTepiaibHO-TPOIIOBI BUTpaTH Ha MPUAOAHHS
Makpo- 1 MIKpoaoOpuB Ta iX 3actocyBaHHsA. CoOiBapTICTh | T HACIHHS COHSIIIHUKY
OyJia HaliMEeHIIIO0 y BapiaHTi 3 BHeceHHsM Haiic OmiitHui, MOCKIJIBKY HOTro BapTICTh
cTaHoBUTH Jiume 150 rpH/T, a HaWBUILOK — Yy BapiaHTi 3 BHECEHHSM MIHEpaJIbHUX
no0puB — cranoBwia 11215 rpu/T. ¥V upomy > BapiaHTi nocuiay Oyino oJepKaHo
HalMEHIIUN YMOBHO-YMCTUH NpUOYyTOK — 12729 rpu/ra, mo Ha 890 rpH/ra MeHIle, HiX
Yy KOHTPOJHLHOMY BapiaHTi JOCIITY.

MaxkcumanpHui puOyTOK Oyio onep:kano y Bapianti ®on + Haiic Oniitauii 1
cranoBuB 22029 rpH/ra B T.4. 10AaTKOBH ckiiaB — 8410 rpH.

Otxe, B yMOBax rocrnoaapctsa €(heKTUBHUM BUSBHUBCS BapiaHT 3 JBOPA30BUM

M03aKOPEHEBUM T1/HKUBIICHHSIM MikpoaoOpuBoM Haiic Omiitauit Ha i1 N3ogP3oKsp +
Ngo.
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THE NEED FOR MINERAL NUTRITION OF LENTILS DURING THE
GROWING SEASON

Denysiuk Artem, student of the 11th master's group Faculty of Agronomy
Scientific adviser — Musiienko L. A., teacher

The value of leguminous crops lies in the ability to symbiosis with nodular
bacteria of the genus Rhizobium, which is an important factor in connection with the
modern price policy for mineral fertilizers.

A valuable, unjustly forgotten leguminous crop is the lentil, which was grown in
Ukraine for a long time. For its successful and effective cultivation, it is necessary to
take into account the peculiarities of the culture's biology, its need for nutrients during
the growing season to ensure high and stable yields, conditions for effective symbiotic
nitrogen fixation [5]. The assimilation of nitrogen from the atmosphere in the process
of symbiotic fixation determines a certain specificity of mineral, and especially
nitrogen, nutrition of leguminous crops [2]. Mineral nutrition of plants is one of the
important factors that regulates the growth and development of plants. Thus, according
to scientists [5], on average, for the formation of 1 ton of grain, lentils remove from the
soil, kg: N — 58, P,Os — 20 and KO — 28. However, it is also known that lentils can
partially provide themselves with nitrogen thanks to symbiotic nitrogen fixation [5].

Analysis of scientific research related to nitrogen nutrition of leguminous plants
showed different data, both in domestic and foreign literature. Many scientists adhere
to the opinion of both the complete denial of the need to use nitrogen mineral fertilizers
and the transfer of plants to the use of only symbiotic nitrogen, and the use of high
doses of their introduction.Phosphorus and potassium are important elements for
legumes, which have a positive effect on symbiotic nitrogen fixation. All forms of
phosphorus fertilizers, including sparingly soluble phosphates, are effective for
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leguminous crops when applied under tillage of the soil [2]. Phosphorus is part of many
enzymes and vitamins. Optimum supply of this nutrient has a positive effect on the
development of the root system, because of which the use of water and nutrients by
plants improves.

Most scientists consider P4 g0K40 90 t0 be the optimal dose of phosphorus and
potassium fertilizers for leguminous crops, including lentils [1, 3, 4].
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FEATURES OF NUTRITION AND FERTILIZER OF CORN

Velychko Tetiana 11th master, faculty of agronomy
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Ph.D., Associate Professor Martyniuk A. T.

Corn is one of the most important and profitable agricultural crops, which exceeds
all grain crops in terms of productivity. High yield and demand on the world market
cause an increase in the area of sowing and the volume of its production in Ukraine,
One of the important factors affecting the yield and quality of corn is the use of
fertilizers. It has been established that the increase in the yield of agricultural crops
from fertilizers is 30-50%.

Corn, unlike other spring crops, has a long growing season and requires much
higher doses of mineral fertilizers, and is quite sensitive to the application of organic
fertilizers. For the formation of 1 ton of grain with the corresponding amount of leaf
stalk mass, corn on average assimilates 15-30 kg of nitrogen, 6-12 kg of phosphorus
(P205), 2030 kg of potassium (K20), 6-10 kg each of magnesium and calcium, 3—4
kg of sulfur, 11 g of boron, 14 g of copper, 110 g of manganese, 0.9 g of molybdenum
and 85 g of zinc and 200 g of iron.
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In the development of corn, two important stages can be distinguished in terms of
providing them with macro and microelements: phases 3-5 and 7-8 leaves. Before the
formation of the first aerial node, although it grows slowly, it already forms generative
organs that determine the future harvest. Therefore, the number of cobs on the plant
and their grain size depend on the level of nutrition during this period, especially
phosphorus. Improved mineral nutrition in the first period of intensive growth
increases the grain size of the cobs and improves grain quality. Insufficient nutrition of
plants in the period from seedlings to 7-8 leaves cannot be compensated by top
dressing.

The assimilation of nutrients by plants reaches a maximum before the panicle and
pistil receptacles are thrown out.

The level of nitrogen nutrition has the greatest influence on the formation of the
corn crop. Nitrogen fertilizers not only increase the yield, but also improve its quality,
increase the content of green mass and grain protein.

Corn assimilates phosphorus more evenly over a long period until the harvest is
reached. Phosphorous fertilizers stimulate the development of the root system, the
establishment of reproductive organs, contribute to the earlier formation of cobs, and
accelerate the ripening of the crop. With a deficiency of phosphorus, plants form a
deformed cob.

Corn, like other crops rich in carbohydrates, has an increased need for potassium.
It assimilates potassium throughout the growing season. Normal nutrition with this
element increases the resistance of plants to lodging. Potassium affects the formation
of cobs, the accumulation of starch and sugar.

The corn fertilization system consists of three methods: main, row and top
dressing. Doses of fertilizers are determined taking into account yield, the content of
mobile compounds of nutrients in the soil, and the efficiency of diagnostics of plant
nutrition.

For growing grain, 10 t/ha doses of mineral fertilizers, depending on the soil and
climatic conditions, are N150-200 P60-90 K100-150. Phosphorous and potash
fertilizers are applied under tillage. This ensures their placement in the zone of
guaranteed moisture throughout the corn-growing season. Nitrogen fertilizers are
applied under tillage, before leveling the tillage or during pre-sowing cultivation. It is
advisable to apply high doses of nitrogen fertilizers on soils of light granulometric
composition and on slopes in small quantities, before sowing 50% of the dose, and the
rest after 35-40 days (in the phase of 6-8 leaves). On loamy soils, even in conditions
of sufficient moisture and irrigation, the transfer of part of nitrogen from the main
fertilizer to top dressing reduces the yield or does not give an additional effect.

In a four-field short-rotational crop rotation in a stationary long-term experiment
on adark gray podzolized coarse silt-light loam soil with a very low level of availability
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of mobile forms of nitrogen, an increased and high content of mobile compounds of
phosphorus and potassium, the influence of fertilizer and crop care methods on the
yield and quality of corn grain was determined . Research has established that the
technology with the complex application of intensification factors, which includes the
introduction of N240P120K240 against the background of byproducts of the
predecessor, the use of soil and insurance herbicides, plant growth stimulants, and
microfertilizers, is the most suitable for growing corn for fodder and food purposes in
terms of the volume of products obtained and the quality of grain.

This technology provides a stable yield at the level of 12.1 t/ha of grain with a
protein content and collection of 10.56% and 1.28 t/ha, fat — 4.29 and 0.52 t/ha, starch
— 71.27% and 8.62 t/ha. To obtain high-quality grain for processing into bioethanol,
the most effective method is to grow corn with the addition of N180P120K180,
precursor byproducts, soil herbicide, and biostimulants.

Research conducted at the Bilotserki National University in a five-field grain-row
crop rotation on a typical deep low-humus chernozem established that under the
organo-mineral fertilization system, the difference in the average yield of corn was the
highest and amounted to 0.67 t/ha in variants without fertilizers, with application of 20
t/ha of manure + N30P40K40 — 0.76; 40 t/ha of manure + N60P80OK80 — 0.72 and 60
t/ha of manure + N9OP120K120 — by 1.23 t/ha.In Umansk NUS, the use of different
doses and systems of fertilization on podzolized chernozem had a positive effect on the
yield of corn. With their application, the productivity increased in the mineral system
by 21-40%, in the organo-mineral system by 22-42%, and in the organic system by
20-31%.

Therefore, from the review of literary sources, it can be concluded that there is no
consensus among researchers regarding the doses of fertilizers for corn. It depends on
both the soil and climatic conditions, varietal characteristics of the culture, and the
duration of the conducted research.
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CEKIIS 4.
3ATAJBHE 3EMJIEPOGCTBO

THE INFLUENCE OF CULTIVATION TECHNIQUES ON THE
PRODUCTIVITY OF SUNFLOWER HYBRIDS

Didenko Nazar, student 17th master's group, faculty of agronomy
Scientific advisor — candidate of agricultural sciences, Borysenko V.V.

Sunflower is a relatively young agricultural crop; it has been grown as an oil crop
for about 150 years. Among oil crops in Ukraine, sunflower occupies a leading place.
Sunflower production should be increased not by expanding its sown areas, but by
increasing yields. In order to obtain consistently high yields of seeds, it is necessary to
perform a complete technological complex of crop cultivation.

The modern resource- and energy-saving technology of sunflower cultivation
involves the complex and precise execution of relevant operations in the established
terms to create optimal conditions for the development and growth of plants during the
growing season. In agricultural production, the correct selection of hybrids that are
well adapted to local conditions and ensure the highest yields and high quality products
is of great importance [1].

In the process of developing the elements of sunflower cultivation technology, it
Is also necessary to take into account such features as the duration of the growing
season and individual phases of development; productivity — seed yield and oil
collection and kernel oil content; alignment according to the height of the stem, the
inclination of the inflorescences and simultaneous ripening. Significant importance is
given to the signs: the size of the inflorescences; drought resistance; resistance against
downy mildew and fungal diseases - white rot, powdery mildew, rust, verticillosis, etc.
They are not only genetically determined, but can also be corrected in a certain way by
changing the elements of technology and the correct selection of factors.

Among agrotechnical measures aimed at increasing the yield of sunflower, an
important place is the choice of the optimal method of sowing and the rate of sowing
seeds, which are related to the area of plant nutrition and its configuration [2].

Sowing density is one of the most effective means of influencing the plant due to
environmental factors. In thinned crops, certain environmental factors may be in excess
due to insufficient demand for them from the plants. When sowing rates are increased,
there is competition between plants for life factors. It is mandatory to observe the
sowing of seeds at the same depth, at an equal distance from each other, because this
will allow you to get friendly, leveled seedlings and uniform development of plants.

From an economic point of view, the most important task is to ensure a significant
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collection of oil from each hectare of sunflower crops. Two indicators determine the
collection of oil: the yield of kernels and the content of oil in them. In turn, the yield
of kernels depends, first, on the level of seed yield and the ratio between kernel and
husk. As the flakiness decreases and the oil content in the core increases, the oil
productivity will also increase.

The period when the soil temperature at a depth of 10 cm is +8—10°C is considered
the optimal period for sowing sunflower. Sowing at this time ensures an improvement
of the nutritional regime, an increase in the field germination of seeds and the
friendliness of seedlings due to the optimization of the ratio of temperature and soil
moisture; reduction of weediness by almost half compared to the early period, the area
of the leaf surface and the photosynthetic potential of the crop increase.

Both genetic features and weather conditions determine biometric indicators of
plants, yield and oiliness of seeds of sunflower hybrids. Therefore, in order to obtain
high gross harvests of grain of this crop, it is necessary to sow stably high-yielding
hybrids adapted to certain conditions that ripen without desiccation. Therefore, one of
the factors restraining the increase in sunflower productivity in Ukraine is mainly not
the genotypes of hybrids, but the violation of the cultivation technology.

Sunflower cultivation technologies are constantly being improved in order to
obtain consistently high yields. However, even under modern growing conditions, the
genetic potential of new hybrids is not fully realized.
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Modern ecologically safe, resource- and energy-saving technology of sunflower
cultivation involves the complex implementation of proper mechanized operations in
the established terms to create optimal conditions and plant growth during the growing
season. It was established that when sunflower crops are placed on the same field, after
6-8 years, the possibility of damage by diseases and pests almost completely
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disappears, and after 4-5 years, it leads to significant weeding and damage to plants by
pests and diseases, which reduces yield and worsens seed quality.

The best precursors for sunflower are those that leave more water and nutrients in
the soil. In the steppe, the most effective links of crop rotation are where sunflower is
sown after corn or winter wheat, in the forest-steppe, where there is more precipitation
and enough fertilizers are applied in the crop rotation, high yields are obtained when
sunflower is placed not only after winter wheat, but also after barley. It is inappropriate
to sow sunflower after Sudan grass, sugar beets, and in the Steppe also after barley and
oats [1].

In Ukraine, high-yielding varieties and hybrids of sunflower with a significant
content of oil in the seeds, low huskiness (22—27%) and high resistance to the most well
known races of downy mildew, pests and diseases are common. Early-maturing varieties
and hybrids are inferior to early-maturing and medium-maturing ones in terms of seed
yield and oiliness. However, the short vegetation period of precocious types makes it
possible to grow them in the south of Ukraine in repeated sowings with irrigation.

Medium-ripening and medium-early sunflower varieties and hybrids are
characterized by high yield and high oil content in the seeds. Farms should grow not
one, but two or three varieties or hybrids of sunflower. This makes it possible to use
the ecological potential of the region and harvesting equipment and vehicles more
efficiently.

When growing sunflower varieties, conditioned seeds are used, the germination
of which is not less than 87 %, purity of 98 %, and hybrids (F1) — 85 and 98 %,
respectively. Against diseases (rust, false powdery mildew, rot, fomosis, etc.), the
seeds are treated. High-oil sunflower varieties should not be sown very early in all
zones of Ukraine. In the southern and northern steppes, as well as in the eastern part of
the forest-steppe, when sowing in the middle season, when the soil at a depth of 10 cm
warms up to 8-12 °C, the largest seed yields are obtained. In the northern forest-steppe,
preference is given to early sowing times (at the same time as early spring crops). At
the same time, a larger seed yield and oil yield are obtained. In the Steppe and Eastern
Forest-Steppe areas, it is recommended to differentiate the average sowing dates
depending on the soiling of the field [2].

In relatively weed-free fields, the best time to sow sunflower is when the soil
warms up to 8-10 °C at the depth of seed wrapping. Finish sowing at a temperature not
higher than 12—14 °C. In heavily littered fields, sunflower should be sown a little later,
when the soil warms up to 10-12 °C, and the bulk of the weeds that have sprouted
should be destroyed by pre-sowing cultivation. The depth of wrapping sunflower seeds
Is 6-8 cm.

A condition for obtaining a high seed yield is compliance with the recommended
sowing density and uniform placement of plants on the area. With intensive
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technology, when the density of plants is regulated not by breaking through, but by the
rate of sowing, it is necessary to sow only high-quality seeds. When adjusting the
seeder to the seeding rate, it should be taken into account that field seed germination is
20-25% lower than laboratory seed germination, and up to 10% of plants die during
harrowing along the seedlings. Therefore, the insurance premium to the sowing rate
should be 30-35%. Sunflower seeds are sown in a dotted pattern with row spacings of
45 and 70 cm. After sowing, it is advisable to roll the soil.

An important care measure for sunflower crops is harrowing before and after
emergence. Pre-emergence harrowing is carried out with medium harrows 5-6 days
after sowing, when the sunflower seedlings are at a depth at which the harrow teeth do
not damage them, and the weeds are in the "white thread" phase.

Post-emergence harrowing of sunflower is carried out in the phase of 2—-3 pairs of
true leaves. It is advisable to carry out this measure with wide-grip aggregates in order
to prevent its excessive compaction and destruction of the soil structure. On relatively
clean crops, shallow tillage is carried out, and on clogged ones, inter-row cultivation
should be started at a greater depth, gradually reducing it [3].

The yield of sunflower depends on the time of harvesting, which is determined by
the degree of ripeness and moisture of the seeds. For long-term storage of sunflower
seeds, their moisture content should not exceed 7-8%.

Thus, the intensification of sunflower cultivation technology is one of the decisive
factors in increasing the yield of the crop. At the same time, it is important to take into
account the soil and climatic features of the growing region and the duration of the
growing season of sunflower varieties and hybrids.
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The increase in the production of agricultural products in recent years is achieved
due to the intensification of agricultural technologies. Excessively intensive and not
always scientifically justified use of land has led to a number of problems related to
the degradation of the soil cover, environmental pollution, and a decrease in the quality
of products, which leads to the deterioration of the health of the population.

Among the important tasks of modern agricultural science is scientifically based
farming, increasing the profitability and sustainability of agrophytocenoses, obtaining
stable harvests and high-quality products. Modern sunflower hybrids differ in both
morphological features and adaptation to changing growing conditions depending on
soil and climatic conditions and agrotechnical factors [1].

In this regard, the width of the rows and the density of sowing are important.
Studies conducted in different regions of sunflower cultivation showed that an increase
in the density of plant stands on plots was accompanied by a decrease in the leaf surface
area per plant, but the leaf surface area increased in proportion to the increase in the level
of seeding density.

At the same time, an increase in the density of sowing per unit area actively affects
the morphological and yield indicators. As the density decreases, the diameter of the
inflorescence, the area of the leaf surface, the diameter of the stem at the base increases,
and the height of the plants decreases. Moreover, with an increase in the density of
sowing, the number of leaves on the plant decreases. In this regard, increasing the
seeding density of more than 90,000/ha leads to a deterioration of the productive and
quality indicators of plants, and the use of a seeding density of less than 50,000/ha
sharply reduces the productivity and yield of oil per unit area. The density of plants
directly affects such indicators as the weight of 1000 pcs. of seeds, weight of seeds from
one inflorescence and total sowing productivity [2].

The contamination of sunflower seeds is the main problem that negatively affects
its yield and seed quality. The impact of this negative factor is particularly noticeable in
connection with the expansion of sunflower areas and the deterioration of the crop
rotation factor. Nevertheless, thanks to the correct and timely use of the necessary
elements of agricultural technology for new hybrids, this issue is resolved.

Environmental conditions and agrotechnical factors are among the conditions that
also affect the formation of the sunflower crop, first, due to the change of specific
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situations in crops, which largely depend on the density of the plant stand and the
uniformity of their distribution on the area. The stand density varied from 50,000 to
90,000 units/ha. A critical thickening limit is established for each genotype. The most
variable indicator was plant height and leaf surface area. Abiotic factors determine the
mutual influence of plants and their competition for light, water, assimilation of
compounds of nitrogen, phosphorus, potassium and other factors of growth and
development. Moreover, this happens even in those soil and climate areas that are
favorable for growing this culture.

The feeding area is a factor that greatly affects the relationship of plants in the
agrocenosis. In a sparse stem, more conditions that are favorable are created for the
development of each plant; their potential productivity is more fully realized: more
flowers are laid in the basket, less empty grains, larger seeds. However, the maximum
crop yield cannot be achieved only if the needs are best met and the potential productivity
of each plant is fully realized.

Studies show that as the density of sunflower crops decreases, their illumination
increases, but the coefficient of use of light by crops decreases, the same is observed
when the supply of plants with moisture and the rest of other environmental factors,
except for temperature, changes. Nevertheless, it is quite obvious that for agricultural
production, obtaining a high yield per unit area (from a hectare of arable land) is an
incomparably more important task than the realization of potential yield.

With excessive seeding, the yield of sunflower decreases due to increased
competition between plants. The denser the sowing, the greater part of the moisture
reserves are used up before the onset of the generative period.

With uniform placement of plants on the square, their mutual suppression begins
later. It was also established that when the rows are narrowed and in denser crops, the
mutual inhibition of plants begins to negatively affect the formation of the vegetative
mass of the agrocenosis only from the budding phase.

Therefore, a certain mutual suppression of plants due to competition and
underdevelopment of some elements of the crop structure also occurs in high-yielding
sunflower crops.

Competition for life factors in the agrocenosis is largely determined by the soil and
climatic conditions of the growing area. Plants compete, first, for the factor that is at the
lowest level and limits growth to the greatest extent. Thus, the minimum factor for
sunflower in the southern part of the forest-steppe is primarily soil moisture, and in the
northern part - the intensity and amount of light and soil fertility. But even in the most
favorable areas for growing sunflower, the needs of each plant in sowing are not fully
satisfied, since this is possible in sparse sowings, and they are less productive [3].

Therefore, the structure of agrophytocenosis and agricultural technology should
ensure the maximum efficiency of the use of environmental factors by the photosynthetic
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cropping system as a whole, and not by each individual plant. Under such conditions,
the highest yield of seeds is collected from a unit of sowing area.
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