¥ ® = g3
. . . LY
g , at S
- Y w
o | e )’ I
3 ¢ :

loquium-journal - _ ISSN 25207 6990
Ay : "’7:‘!""5} : e oL R _’::_’l'\. '_,\»‘.: i i - s 3

‘czasopismo naukowe

[ ~ . .

R > vl

.

Miedzynarodowe



w7

i
{
lloquium-journal

ISSN 2520-6990
ISSN 2520-2480
Colloguium-journal Ne18 (105), 2021
Czesc 1

(Warszawa, Polska)

Redaktor naczelny - Pawet Nowak

Ewa Kowalczyk

Rada naukowa

Dorota Dobija - profesor i rachunkowosci i zarzadzania na uniwersytecie Kozminskiego

Jemielniak Dariusz - profesor dyrektor centrum naukowo-badawczego w zakresie organizacji i miejsc pracy, kierownik
katedry zarzadzania Miedzynarodowego w Ku.

Mateusz Jabtonski - politechnika Krakowska im. Tadeusza Kosciuszki.

Henryka Danuta Stryczewska — profesor, dziekan wydziatu elektrotechniki i informatyki Politechniki Lubelskiej.
Bulakh Iryna Valerievna - profesor nadzwyczajny w katedrze projektowania srodowiska architektonicznego, Kijowski
narodowy Uniwersytet budownictwa i architektury.

Leontiev Rudolf Georgievich - doktor nauk ekonomicznych, profesor wyzszej komisji atestacyjnej, gtéwny naukowiec
federalnego centrum badawczego chabarowska, dalekowschodni oddziat rosyjskiej akademii nauk

Serebrennikova Anna Valerievna - doktor prawa, profesor wydziatu prawa karnego i kryminologii uniwersytetu
Moskiewskiego M.V. Lomonosova, Rosja

Skopa Vitaliy Aleksandrovich - doktor nauk historycznych, kierownik katedry filozofii i kulturoznawstwa

Pogrebnaya Yana Vsevolodovna - doktor filologii, profesor nadzwyczajny, stawropolski paristwowy Instytut
pedagogiczny

Fanil Timeryanowicz Kuzbekov - kandydat nauk historycznych, doktor nauk filologicznych. profesor, wydziat
Dziennikarstwa, Bashgosuniversitet

Aliyev Zakir Hussein oglu - doctor of agricultural sciences, associate professor, professor of RAE academician RAPVHN
and MAEP

Kanivets Alexander Vasilievich - kandydat nauk technicznych, docent wydziatu dyscypliny inzynierii ogdlnej wydziatu
inzynierii i technologii parnstwowej akademii rolniczej w Pottawie

Yavorska-Vitkovska Monika - doktor edukacji, szkota Kuyavsky-Pomorsk w bidgoszczu, dziekan nauk o filozofii i biologii;
doktor edukacji, profesor

Chernyak Lev Pavlovich - doktor nauk technicznych, profesor, katedra technologii chemicznej materiatow
kompozytowych narodowy uniwersytet techniczny ukrainy ,Politechnika w Kijowie”

Vorona-Slivinskaya Lyubov Grigoryevna - doktor nauk ekonomicznych, profesor, St. Petersburg University of
Management Technologia i ekonomia

Voskresenskaya Elena Vladimirovna doktor prawa, kierownik Katedry Prawa Cywilnego i Ochrony Wtasnosci
Intelektualnej w dziedzinie techniki, Politechnika im. Piotra Wielkiego w Sankt Petersburgu

Tengiz Magradze - doktor filozofii w dziedzinie energetyki i elektrotechniki, Georgian Technical University, Thilisi, Gruzja
Usta-Azizova Dilnoza Ahrarovna - kandydat nauk pedagogicznych, profesor nadzwyczajny, Tashkent Pediatric Medical
Institute, Uzbekistan

GOL)S[e @iSSUU calameo m SlideShare

scholar

JNDI—ZX@ COPERNICUS A A AV OTERA
TN T ROR N AT T O N AT LIBRARY‘RU

«Colloguium-journal»
Wydawca «Interdruk» Poland, Warszawa
Annopol 4, 03-236
E-mail: info@colloquium-journal.org
http://www.colloquium-journal.org/



CONTENTS

BIOLOGICAL SCIENCES
Micouybka B.B., Sipuc 0.0.
AHA/I3 BUAOBOIO CKNALY TA YACENBHOCTI OPHITOPAYHU IICOCMYT B340B¥ ABTOLLIAXIB
XAPKIBCBOKOT OBJTACT .ttt ettt ettt ettt te et et e st et s te st et eaeseeetete st esteaeseestete st estsaesseaseaessesssbessesssresaenseresaans 3

Pisotska V.V. Yarys O.O.
ANALYSIS OF THE SPECIES COMPOSITION AND NUMBER OF ORNITHOFAUNA OF FORESTS ALONG THE ROADS

OF THE KHARKIV REGION ..ottt ittt ettt e et e et s e et e s et e s e taa s e s aa e s s baa s e s aae s e s aaasesesanssessnnsessanssssssnseesannnns 3

Opkoea A.A.

XUMWUYECKOE 3AIrPA3HEHUE OKPY)KAPOLLI,EVI CPELDI e s 9

Yurkova A.A.

CHEMICAL ENVIRONMENTAL POLLUTION .. ettt sttt et s e st e e e sta e s eaaan s esanaeesssansesssnnserasnsesssnneessnnnnns 9
AGRICULTURAL SCIENCES

AmoHc C.E.

MEPCMNEKTUBHI HAMPAMKW BUPOBHWLITBA PINAKY TA ACNEKTU MOro BUKOPUCTAHHSA Y BUPILEHHI

EHEPTETUYHOT BESMEKY B YKPATHI. ...ttt e e et e et et e e et aeaeeeeeeeteeaeeseeseesanesetensteneeeeeenenanens 13

Amons S.E.

PROSPECTIVE DIRECTIONS OF RAPS PRODUCTION AND ASPECTS OF ITS USE IN SOLVING ENERGY SECURITY IN

L0 02 1 = 13

TECHNICAL SCIENCE

Ibaa Mahdi Saleh_Al Hasan
DEVELOPMENT OF A SYSTEM FOR COLLECTION AND VISUALIZATION OF SPORT ACHIEVEMENTS DATA ............ 20

Milkova E.G.
ARTIFICIAL INTELLIGENCE FOR MELANOMA DIAGNOSIS ... oottt s sa e s ab e s e e eeees 33

FyHbko 1. B.

TEXHONOTIA BUPOBHUUTBA CYMILLEBOTO MAJTMBA 3 HACIHHA PITTARY .. 35
Gunko I. V.

TECHNOLOGY OF PRODUCTION OF MIXED FUEL FROM RAPPINE SEEDS .....covuiiiiieieieeeeeetee e 35
Musrok A.l

MATEMATUYHE MOAENOBAHHA NMPOLUECY CALAIHHA KAPTOMI YAOCKOHA/TEHOIO
KAPTOTITECALMATIKOKD ..cciiiiiiiiiiiiieiiieieteeeeeeeeeteee ittt eeeteseeeeeseeeeeeesee et es e s e s e s e s et e s e s e s e s et e s et e s e s e s e s e s e e e s e s eaesesesesesesesesasesarens 38

Mizyuk A.l.
MATHEMATICAL SIMULATION OF THE PROCESS OF PLANTING POTATOES WITH AN ADVANCED POTATO
PLANTER ..ttt ettt e e st e e e e e s e e et e e e s e s e e et e e e s e s b e a et e e e e s b anet e e e e e s araeee s 38



«COLLOQUIUM=JOURNAL » #13(105), 2021 / AGRICULTURAL SCIENCES 13

AGRICULTURAL SCIENCES

UDS: 338.43:633
Amonc C.E.
KaHOUOam ciibCbKO20CN0OAPChKUX HAYK,
doyenm Kageopu 6OMaHiKu, 2eHemuKu ma 3axXucmy pociuH,
Binnuyvkuii nayionanvnuii acpapnuii yHigepcumem
DOI: 10.24412/2520-6990-2021-18105-13-19
NEPCIIEKTUBHI HAITIPSIMKH BUPOBHMIITBA PIITAKY TA ACHEKTH MOI'O
BUKOPUCTAHHS Y BUPIHIEHHI EHEPTETUYHOI BE3NIEKH B YKPAIHI

Amons S.E.
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Vinnitsia National Agrarian University

PROSPECTIVE DIRECTIONS OF RAPS PRODUCTION AND ASPECTS OF ITS USE IN SOLVING
ENERGY SECURITY IN UKRAINE

Anomauis.

Bcemanosneno, wo ocobnuse micye ceped CitbCbko20Cno0apcukux Kyavmyp 6 Ykpaini 3atimac pinax, onis 3
AKO020 3a805KU YHIKANbHUM 0I0I02IUHUM [ XIMIYHUM 6I1ACMUBOCMAM 3HAXOOUMb UUPOKE 3ACMOCYBAHHA Y XAPYO8ili
ma 6 6a2amvox 2any3sax HAPOOHO20 20CNOOAPCMEA.

Hazonoweno, wo 6 danuii uac pinak Habye 0cobau6020 3HAUeHHs Y pe3yibmami 1020 nepepooku Ha 0iodu-
3€/ib, GUKOPUCMAHHSL IKO20 PO32TISI0AEMBCS SIK 00UH 13 3ac00i6 dueepcudixayii 0dicepen enepeii i 3HUdICeHHs 3aie-
arcHocmi YKpainu 6i0 imnopmosanux enepeopecypcie. Hawa depocasa mae 3naunutl nomenyian i ymogu 0/1s 8u-
pobruymea 6ioousena. OOHAK NPU CbO2OOHIUHLOMY CHIBBIOHOUIEHH] YIH HA eHep2OHOCIT I DIONANUBHY CUPOBUHY
8upobHuYymMeo bionanuea 6 Ykpaiui He sucioHne.

B pesynomami 0ocnidoicenns 8uaeieHo, wo HUHI He2AMUBHUM AGUWEM € BUCOKULL PiBEHb eKCHOPMY VKPAiH-
CbK020 PInaxy 3a KopooH, ¢ momy yucii 6 Kpainu €C. Hawa 0epoicasa 3anumiaemovcs nOCMAa4aibHUKOM CUPOSUHLL,
Hamomicms, 61ACHe BUPOOHUYMBO 0Nl ma OIoOU3eNI0 3ANUUAEMBCS HA 00CUMb HU3bKOMY DIGHI.

Abstract.

It is established that a special place among agricultural crops in Ukraine is occupied by rapeseed, the oil of
which due to its unique biological and chemical properties is widely used in food and in many sectors of the
economy.

It is emphasized that currently rapeseed has become especially important as a result of its processing into
biodiesel, the use of which is considered as one of the means of diversifying energy sources and reducing Ukraine's
dependence on imported energy resources. Our state has significant potential and conditions for biodiesel pro-
duction. However, with today's ratio of prices for energy and biofuel raw materials, biofuel production in Ukraine

is not profitable.

The study found that the current negative phenomenon is the high level of exports of Ukrainian rapeseed
abroad, including to EU countries. Our country remains a supplier of raw materials, instead, its own production

of oil and biodiesel remains quite low.

Kniouoegi cnosa: pinax, supobnuymeo, pecypcHuii NOmeHyiai, eKoHOMiuHa epexmusnicmo, b6ioouzenn, 6io-

nauueo, enepeemuina besnexa.

Keywords: rapeseed, production, resource potential, economic efficiency, biodiesel, biofuel, energy security.

Introduction.

One of the main criteria for the effectiveness of the
state is its ability to ensure national security. Energy se-
curity is an important component of national security.
In the XXI century, the problem of energy security is
becoming especially relevant, due, on the one hand, the
depletion of proven reserves of natural energy, and on
the other hand, the constant increase in fuel consump-
tion and various types of energy.

Energy security is the timely, complete and unin-
terrupted supply of fuel and energy of the required qual-
ity of material production, non-productive sphere, pop-
ulation, utilities and other consumers to avoid harmful
effects on the environment.

Energy security is the foundation on which the fu-
ture of the Ukrainian economy is built, and on which

the quality and standard of living of Ukrainians will de-
pend. Ukraine has an excellent potential for this and has
everything you need. Our country has significant re-
serves of gas, oil and coal. Unfortunately, it is no secret
that today we are an energy-dependent country. We im-
port everything: gas, oil, petroleum products, nuclear
fuel and even coal.

Timely supply of Ukrainian energy resources is a
necessary condition for the normal functioning of the
economy of most European countries. The downside of
this situation in Ukraine is the high dependence and
vulnerability of the domestic economy to external con-
ditions. In this regard, the issue of Ukraine's energy se-
curity, in particular the formation of an optimal strategy
in world energy markets, the effective use of competi-
tive advantages and improving energy efficiency, is
quite critical.
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In recent years, significant changes are taking
place in the world energy markets. The reason, first of
all, is the constantly growing needs of society in energy
due to economic and technological development. Lead-
ing countries are beginning to fight for the right to de-
velop energy deposits in the neutral Arctic and Antarc-
tic territories.

Tightening environmental safety standards is the
impetus for the transition to cleaner energy and the de-
velopment of an emissions trading market. There is a
need to find new energy sources and develop technolo-
gies for their use, as well as increase the efficiency of
existing energy technologies. Thus, ensuring the coun-
try's energy security is becoming an increasingly com-
plex and multifaceted task.

Formulation of the problem.

The availability of biofuels in the energy balance
of each country is a very important issue in the context
of energy and environmental security. Agriculture is
becoming a source of raw materials not only for the
food industry but also for the energy industry. Given
the great agricultural potential, our country could par-
tially provide itself with its own bioenergy resources,
which would help reduce dependence on energy im-
ports and improve the environment.

The Law of Ukraine "On Alternative Types of
Liquid and Gaseous Fuels" (Ne 1391-X1V) in the word-
ing of 2009 defines: "biological fuels (biofuels) - solid,
liquid and gaseous fuels made from biodegradable raw
materials (biomass), which can be used as a fuel or
component of other fuels” [1].

Fuel obtained with the use of vegetable oils is
promising for Ukraine. In terms of properties, they are
closest to diesel fuel, and in the process of operation of
diesel engines on this fuel, the emission of harmful sub-
stances into the atmosphere is reduced.

The development of oilseeds and, accordingly, oil
and oil and fat products, is a very promising area of ag-
ricultural production in the world and in Ukraine. Thus,
in recent decades, the demand for oilseeds and products
of their processing (meal and oil) is constantly growing.
This interest is caused by a number of relevant factors,
which gives perspective in the future, namely: priority
and constant growth of consumption of oils and vege-
table fats; favorable world market conditions; extensive
use of vegetable oils not only in the food but also in the
technical sphere - the production of environmentally
friendly biofuels from renewable sources, which are
oilseeds.

In the EU, the most common oilseed crop is rape-
seed, which is significantly ahead of other crops in
terms of sown area. EU countries account for 27.8% of
world production of rapeseed, with shares of Canada,
China and India accounting for 28.3%, 17.9% and
11.1%, respectively. The main world exporters of this
culture are Canada and Ukraine, whose share in world
exports reaches 62.6% and 17.1%, respectively. In
Canada, rapeseed occupies 95% of the area of all
oilseeds. The world's largest importers of rapeseed are
the EU (29.7%), China (24.4%) and Japan (17.2%) [2].

The increase in world consumption of rapeseed oil
during 1990-2020 is due to its peculiarities - it is suita-
ble for both food use and for processing into biodiesel.
Due to this, rapeseed oil ranks first in the world among

vegetable oils in terms of its value. Due to this, the de-
mand and volumes of rapeseed production are growing
at a particularly significant pace.

In Ukraine, the production of rapeseed, culture has
revived, in terms of profitability - out of competition.
The products of its processing are currently in great de-
mand in the developed countries of the world, unfortu-
nately, not yet in our country. Thus, domestic producers
have favorable prospects for the sale of this oil crop on
the world market. Increasing income from rapeseed
cultivation should lead to increased investment in tech-
nology, which will increase crop yields at optimal costs
and high-quality seed performance.

Increasing the productivity of livestock and poul-
try through the efficient use of rapeseed feed, as well as
the development of technologies for new types of rape-
seed products and comprehensive generalization, pro-
motion of best practices and effective developments,
will significantly increase the level of environmental
and energy security of Ukraine and significantly reduce
national oil dependence due to the production of rape-
seed "biodiesel" [3].

Soil and climatic conditions of Ukraine are favor-
able for normal growth and development of rapeseed
plants, both winter and spring, and meet its biological
requirements. In particular, good soil fertility, their sat-
isfactory water and air permeability, optimal rainfall
and temperature allow the correct cultivation technol-
ogy to obtain yields up to 4 t / ha.

The best conditions for growing winter oilseed
rape are in the following regions of the state: - Lviv,
Ivano-Frankivsk, Ternopil, Khmelnytsky, Vinnytsia,
Kyiv, Rivne and Volyn regions; spring: - Kirovograd,
Kyiv, Cherkasy, Odessa, Kherson, Poltava, Chernihiv,
Sumy, Kharkiv regions and Crimea.

In the European Union, biodiesel production has
significant government support. In Germany, biofuels
are not subject to mineral and environmental taxes,
there is a subsidy system for rapeseed cultivation, in
France the tax rebate is 0.35 euros / liter of biodiesel, in
Spain motorists who use biofuels are allowed free intra-
city parking. In Europe as a whole, 1 liter of biodiesel
is 0.10-0.15 euros cheaper than diesel.

In Ukraine, according to various data, the cost of
1 liter of biodiesel is from 6.5 to 8.7 euros / liter. The
cost of biodiesel depends on a number of factors: rape-
seed yield, efficiency of straw and meal, the cost of
chemical ingredients (methanol and alkali), the depth
of processing of glycerol water, the quality of the tech-
nological process of obtaining biodiesel [4].

Research of world and domestic trends in the de-
velopment of biofuel production, determination of eco-
nomic aspects of the use of crops as raw materials for
the production of various types of biofuels is devoted
to the scientific works of such famous scientists:
Gerasimovich V.A., Rybak L.H., Kaletnik G.M., Mar-
shalok M.S., Vyshnivsky V.S., Kolenskaya S.M., Gu-
benko V.I. etc.

Despite a significant number of scientific pro-
grams, developments and guidelines on the cultivation
of oilseeds, biofuel production, sources of raw materi-
als, the question of mastering foreign technologies that
ensure the quality of rapeseed oil production at world
standards remains open. The issue of expanding the
volume of rapeseed processing for technical needs, in
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particular for the production of biodiesel, technical lub-
ricants, synthetic detergents, technical and methodical
glycerin is also slowly advancing.

The aim of the study.

Analysis of trends in the development of rapeseed
production as an important energy crop in the EU and
Ukraine. Achieving this goal involves studying the dy-
namics of crop production, sown areas, yields, profita-
bility to identify general trends and promising opportu-
nities for processing and use it as a raw material for bio-
fuel production in Ukraine.

Materials and methods of research - scientific
works on the cultivation, processing and use of rape-
seed by domestic agricultural scientists, data from the
Center for Socio-Economic Research, statistics, etc.
During the study we used methods of quantitative and
qualitative comparison, analytical and monographic
methods.

Presenting main material.

At first glance, it may seem that rapeseed is a new
agricultural crop that is spreading rapidly in the fields
of Ukraine. Indeed, rapeseed production has been gain-
ing momentum so rapidly in recent times that the ques-
tion has repeatedly been asked, "What is this crop and
where did it come from in our fields?". However, rape-
seed is a completely traditional, although not very com-
mon crop before, a certain tradition of growing which
has existed in our fields for a long time.

Rapeseed is one of the oldest crops. This plant is
known for 4 thousand years BC. Researchers have not
agreed on the homeland of rapeseed: some consider it
the southwestern coast of Europe, others - the Mediter-
ranean. In the XVII-XIX centuries rape was a very
common crop. The area under it only in Germany at that
time reached 300 thousand hectares [5]. The revival of
rapeseed as an industrial crop in Ukraine began almost
anew 20 years ago. Most rapeseed was sown in 1986-
1990. It was planned to sow it in 2000 on an area of 0.5
million hectares. However, the expected growth of
sown areas in 1990-2000 did not occur mainly due to
the lack of processing plants and declining demand for
rapeseed in the domestic market.

According to the report of the State Statistics Ser-
vice of Ukraine, the sown area of winter rapeseed for
the 2020 harvest was 1.1 million hectares, which is 15%
less than the previous figure for 2019. Gross rapeseed
production in 2020 was at the level of 2.7 million tons,
which allows us to include our country, along with oth-
ers, to one of the world's leading suppliers. The main

markets for Ukraine are - Germany, Belgium, France,
the Netherlands, Portugal [6].

Rapeseed (Brassica napus L. var. Oleifera Metzg.)
Is the most common oil crop from the cabbage family.
Its seeds contain 38-50% oil, 16-29% protein, 6-7% fi-
ber. Qil is the main purpose of rapeseed cultivation.
Rapeseed oil is used as a food product and as a raw ma-
terial for various industries. Only rapeseed varieties
with a low erucic acid content of less than 2% are used
for food purposes. For industrial needs (fuel, plastics,
varnishes, paints) are more valuable varieties with a
high content of erucic acid [7].

It should also be noted that rapeseed oil of sleeve-
less varieties is widely used in food, as well as in the
confectionery, canning, food industry; oil of ordinary
varieties of rape - only after refining. It is used in soap,
textile, metallurgy, paint and other industries. Winter
rapeseed meal and meal are a high-protein concentrated
animal feed. Meal without rapeseed varieties contains
up to 0.5% of harmful glycosylates (instead of 6-7% in
conventional varieties) and is equated to soybean in
terms of fodder qualities. Cake and meal of conven-
tional varieties are also fed to animals in small doses; 1
kg of cake is equivalent to 1 feed unit [8].

Rapeseed is an extremely valuable fodder crop.
When processing it from 100 kg of seeds, in addition to
38-41 kg of oil, get 55-57 kg of cake containing 32-
34% well-balanced amino acid protein and 10-18% fat
or meal (34-38%) protein and only 2-5% fat. The pro-
tein contains essential and vital for animals, amino ac-
ids - lysine, methionine, cyotin, tryptophan, treopin. A
ton of meal or cake allows you to balance the protein of
8-10 tons of feed, while increasing the content of di-
gestible protein in 1 feed unit from 80 to 110 g [9].

Rapeseed is the second oilseed crop in Ukraine in
terms of sown area and gross production. It is second
only to sunflower. In 2019, it harvested more than 3.1
million tons, which is almost three times higher than in
the 2016 marketing year. This was achieved by increas-
ing the area from 560 thousand hectares in 2016 to 1.4
million hectares in 2019 and a relatively high level of
yield, respectively, 2.5t/ ha.

Rapeseed production is one of the sources of for-
eign exchange resources in the country. The full use of
all economically valuable properties of rapeseed pro-
duction will help expand the capabilities of domestic
producers, their economic growth, and strengthen
Ukraine's position in world food markets.

World production of rapeseed in recent years ex-
ceeds 70 million tons (Table 1).

Table 1
World production of rapeseed in 2016-2020, (thousand tons)

Indexes Marketing years 201_9/2020 in %

2016/2017 2017/2018 2018/2019 2019/2020 until 2016/2017
Production 69.43 74.82 71.94 68.57 98.76
Imports 15.51 15.47 14.25 15.37 99.09
Export 15.80 16.20 14.61 15.68 99.24
Consumption 70.32 71.63 70.89 70.07 99.64
Stocks 4.99 7.56 8.25 6.44 129.06

Source: [12]

Over the past 4 years, world rapeseed production
decreased by 0.86 million tons or 1.4% (to 68.57 mil-
lion tons). The largest share (61%) in the world whole-
sale of oilseeds is soybeans, 10% - sunflower seeds,

11% - rapeseed, 8% - cotton seeds, 6% - peanuts, 4% -
palm kernels and copra. World production of rapeseed
in 2020/21 is projected at 70.8 million tons (+ 4%, or
2.6 million tons). Production is expected to increase in
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Canada to 19.9 million tons (+0.9 million tons), Aus-
tralia - to 3.1 million tons (+0.77 million tons), in
Ukraine - to 4.0 million tons (+0, 54 million tons).

One of the important players (consumers) in the
world market of rapeseed consumption and processing
is China (Table 2).

Usually, the needs of Chinese processors were met
almost entirely by importing rapeseed from Canada. In

August-February 2019, rapeseed imports from Canada
accounted for only a third of the monthly volume
shipped a year earlier. The reason for this was the still
unresolved trade conflict between these countries.
China has covered part of its rapeseed needs with im-
ports from Australia. To some extent, there are oppor-
tunities for rapeseed imports to China from European
countries.

Table 2
World's top producers of rapeseed, 2019, million tons
Indexes Canada EU China | India | Ukraine Australia Russia | USA | Belarus
Production 21.1 20.1 12.9 8.0 2.9 2.2 2.0 1.6 0.5
Imports 0.1 4.3 3.8 0.2 0 0 0 0.6 0.3
Export 9.1 0.1 0 0 2.5 0.6 0.6 0.2 0

Source: [10]

According to the table, the largest producers of
rapeseed in the 2019/2020 marketing year were the
countries of the European Union and China. These
countries produced 20.1 and 12.9 thousand tons of
rapeseed, respectively. Ukraine has a fairly stable posi-
tion on the world market - 2.9 million tons.

World experts predict a decrease in world con-
sumption of rapeseed oil by 1.1 million tons (meaning
the third consecutive reduction). In the EU, rapeseed oil
use could fall by 0.7 million tons and 0.5 million tons
in China. According to the latest USDA (US Depart-
ment of Agriculture) data for ten years (from 2010/11
to 2019/20 marketing years) total rapeseed exports in-
creased by 41% (to 15 million tons).

Exports of rapeseed oil also increased by 87% (to
5.1 million tons) and meal by 90% (to 6.9 million tons).

Of course, the main exporter of rapeseed in the world
is Canada, the total volume of exports in 2019/20 MY
is 9.5 million tons or 62%. In turn, the main importers
are the EU countries, for the last year their total volume
amounted to 6.0 million tons, in second place - China
(2.5 million tons) and Japan (2.4 million tons) [11].

Ukraine grows mainly winter rape, it accounts for
97% of all crops and only 3% falls on spring rape
(colza). Over the past five years, the sown area of rape-
seed in Ukraine has increased by 204% (to 1.39 million
hectares), which has led to an increase in production al-
most three times - up to 3.1 million tons (+ 182%). Al-
most 90% of all rapeseed produced is exported. 0.37
million tons are sent for processing (Table 3).

Table 3
Dynamics of rapeseed production in Ukraine
Years . .
Indexes 5015 | 2016 1 2017 | 2018 | 2019 2019 in% until 2015
Sowing area, thousand hectares 671 560 862 1076 | 1389 204.0
Gross collection, million tons 1.7 1.1 2.1 2.7 3.1 182.3
Yield, t/ ha 2.6 2.5 2.7 2.5 2.5 96.1

Source: [12]

Ukraine, which in 2019/20 MY became the head-
liner of oil supplies to the EU, especially in the first half
of the season, will retain its position as a major ex-
porter, however, according to Oil World forecasts, may
reduce rapeseed supplies to the bloc - up to 2.43 million
tons. compared with 2.89 million tons of the previous
season against the background of declining domestic
production of the current marketing year.

According to the forecasts of experts of the news
agency "APK-Inform", the production of rapeseed in
Ukraine in the 2020/21 marketing year may decrease to
2.7 million tons compared to 3.3 million tons in the
2019/20 season, which will also lead to a reduction ex-
port potential of the new season to 2.5 million tons, or
13.5% lower than the previous marketing year (2.89
million tons). It should be noted that in 2019/2020
Ukraine exported 2.73 million tons of rapeseed to EU
countries [13].

According to world experience, rapeseed is a mar-
ket-attractive crop for which demand is constantly
growing. The strategic task is to make rapeseed a

source of increasing the efficiency of agricultural pro-
duction, increasing the working capital of agricultural
enterprises, increasing the profits of agricultural pro-
ducers by determining the optimal sales channels for
rapeseed and its products.

Rapeseed is an ideal crop for export, as it is in
great demand in many foreign markets. Rapeseed is es-
pecially popular in Asian countries, especially in
China, as Ukrainian products are highly valued there,
and therefore their value in foreign markets is always
an order of magnitude higher than competitors.

In the 2019/2020 marketing year, only 477 thou-
sand tons of rapeseed are expected to be used for the
needs of the country, which is 12.9% of the total sup-
ply. The processing enterprises will receive about 400
thousand tons, for the formation of the seed fund - 50
thousand tons, possible losses are expected at the level
of 25-27 thousand tons.

For Ukraine, rapeseed is an export crop. We ex-
port the bulk to foreign markets. Moreover, by October-
November, we will ship 90% of the forecast for export.
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The key customer is the EU countries that produce bi-
odiesel from rapeseed oil. Reducing rapeseed produc-
tion in the EU leads to active demand for our oilseeds.
In the domestic market, processors also receive the oil

and export it to the European Union. So far, domestic
consumption of rapeseed products (except meal) is low
(Table 4).

Table 4

Rapeseed production and distribution in the world and in Ukraine, million tons

Indicator | Country | 2016/2017 | 2017/2018 | 2018/2019 | 2019/2020 | 2019/2020 + /- until 2016/2017
Production Wor.ld 69.4 74.9 72.8 70.5 1.1
Ukraine 1.3 2.2 2.9 3.2 1.9
Export Wor.ld 15.8 16.2 14.6 15.6 -0.2
Ukraine 1.0 2.1 2.5 2.8 1.8
Processing Wor.ld 67.3 68,5 67.5 67.3 -
Ukraine 0.2 0.1 0.4 0.4 0.2

Source: [12]

From 01.01.2020 in Ukraine begins the abolition
of VAT refunds on rapeseed exports. We have not
heard about the cancellation of this innovation. There-
fore, next season, we will get a similar situation that
was in the soybean market. Traders will reduce the
price by 20% and their competitiveness will be low.
Therefore, significant volumes will go to domestic pro-
cessing plants. The current season will not affect the in-
novation, as rapeseed will be exported before the be-
ginning of this period. But the prices for the future har-
vest are in question.

In the 2019/2020 marketing year, Ukraine har-
vested a record rapeseed harvest - 3.1 million tons.
Compared to previous years, rapeseed production in
Ukraine has grown significantly. For example, in
2016/2017 MY 1.3 million tons were produced, which
is 40% less than in the reporting year. Although prelim-
inary estimates of production for our country were even
3.9 million tons, but the weather has made its adjust-
ments. There were problems such as insufficient oil in
rapeseed and weight loss of the seed itself, which led to
reduced yields.

The main advantages of rapeseed, compared to
other crops, are the stable demand for it, which has been
observed in recent years and is characterized by a high
level of purchase prices. In August-September, the
price for food rape reached 2200-2300 UAH / t, for
technical - 2100-2200 UAH / t. Therefore, at an average
cost of 3200-3500 UAH per 1 ha, the profitability of
rapeseed will be from 30% and more, which equates it
to the most profitable crops this season.

The main factors influencing the quality and com-
petitiveness of rapeseed oil and fat subcomplex prod-
ucts include advanced breeding work, the use of inten-
sive technology of cultivation (plant protection, ferti-
lizers, rational tillage), reducing the cost of harvesting
and storage, improving the quality of seed processing,
application of modern technologies of oil purification
and processing [14].

Rapeseed is usually in demand in the Western Eu-
ropean market, where most of the rapeseed oil, about
57% of which is used for biodiesel. According to the
OIL WORLD (ISTA report for March), biodiesel con-
sumption in the European Union has declined signifi-
cantly following their governments' restrictions on
Covid-19 and reduced industrial production.

The main consumers of rapeseed oil for biodiesel
are Germany and France, but currently the saturation of

cars and fuel use have decreased significantly due to
traffic restrictions. As a result, biodiesel reserves accu-
mulate. Its producers are forced to reduce capacity uti-
lization, which, in turn, leads to lower demand for rape-
seed, palm and other oils and fats used for energy. Ac-
cording to experts, the demand for rapeseed oil may
partially recover by the end of May 2022, after coun-
tries begin to gradually weaken quarantine measures
and the industry will return to standard operation.

The cost of biodiesel is influenced by a number of
factors: seed yield; its cost; oil content in seeds; its, out-
put from the seeds; cost of chemical ingredients (meth-
anol, catalyst); the cost of processing; quality of tech-
nological process; maintenance costs; the cost of elec-
tricity, as well as staff salaries.

Economic efficiency of agricultural production
means obtaining the maximum amount, of products per
hectare of land with the lowest labor costs and funds for
the production of a unit of production. For strategic
planning of efficient rapeseed production, it is neces-
sary to take into account the relationship between crop
yields and profitability of its production. It should be
noted that the costs in the process of growing rapeseed
consist of about 50% of such production items as seeds,
plant protection products and fertilizers. The other 50%
is accounted for by mechanized work (sowing, care,
harvesting) and other costs.

Improving the efficiency of rapeseed cultivation is
possible by observing the technology of growing crops,
the use of both intensive and rational technologies of its
cultivation, attracting the necessary financial and mate-
rial resources. This will help both increase crop produc-
tivity and reduce unit costs, with planned yields and
prices.

I would also like to note the fact that having re-
ceived quite high profits from the sale of this oil crop
over the past few marketing years, domestic farmers not
only annually expand the sown area under it, but also
increasingly use efficient technologies for high yields.

In developed countries, scientists, technologists,
inventors are working hard on the problems of intro-
ducing non-traditional energy sources, replacing petro-
leum products with alternative fuels. Each country, de-
pending on the climate and economic conditions, finds
its own way to solve the problem of energy security.
One of the alternatives to dirty fuel is now considered
to be biodiesel - a fuel synthesized from vegetable oils.
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Biodiesel is a product of processing vegetable oils
or mineral diesel fuel with the addition of 20-25% eth-
anol. Biodiesel is used alone or in a mixture with con-
ventional diesel fuel. One of the main raw materials for
biodiesel is rapeseed. It contains a lot of fat, which pro-
vides high heat of combustion [15].

Biodiesel production is currently available only to
those who grow rapeseed on their own and produce
rapeseed oil at their own production facilities. There-
fore, the potential range of biofuel producers today is
limited to large agricultural firms that cultivate 10-20
thousand hectares of land and use fuel produced from
biological raw materials exclusively for their own
needs.

In Ukraine, the industrial production of biodiesel
has not yet been established, but small agricultural en-
terprises and farmers already produce it for their own
needs (about 20 thousand tons). Today, more than 62%
of domestic gasoline consumption and 90% of diesel
fuel Ukraine meets at the expense of imports. The pro-
duction and use of biofuels can provide additional tools
for the country's energy independence, in particular the
transport sector.

However, instead of its own production, Ukraine
annually exports significant amounts of raw materials.
For example, rapeseed and soybean seeds exported in
2017-2018 could replace up to 35% of imported diesel.
Despite the goals declared by the Energy Strategy to
increase the share of alternative fuels, the correspond-
ing potential of Ukraine is practically not used. Thus,
in the world due to motor biofuels about 4% of
transport energy consumption is satisfied, and in
Ukraine - less than 1%.

The results of the study indicate that the most com-
mon raw material for production is rapeseed. Rapeseed
contains from 38% to 50% oil. Rapeseed oil has a wide
range of applications in various technical fields. Com-
pared to petroleum fuel for road transport, rapeseed oil-
based biodiesel has significant advantages.

It contains almost no sulfur, so its use reduces
emissions of sulfur dioxide, combustion of biodiesel
does not enhance the greenhouse effect, because rape-
seed, like all biomass, is COz-neutral; as a product of
processing of vegetable raw materials, biodiesel does
not contain carcinogenic substances, such as polycyclic
aromatic hydrocarbons and, in particular, benzopyrene;
rapeseed oil has a higher oxygen content than diesel
fuel [16].

Experts' calculations show that if the current level
of energy efficiency is maintained, Ukraine has no pro-
spects for its state development. In this situation, the
consumption of primary fuel and energy resources
(FER) in 2030 will be about 860 million tons of con-
ventional fuel, which will be 18.3 tons per capita. (860
million tons of conventional fuel / 47 million people.)

However, this is not a realistic enough figure and
the economy will not be able to withstand such a load
of energy costs. Therefore, the question of possible di-
rections of development of our state socio-economic
system with its largest subsystem - the fuel and energy
complex is extremely important. In addition, the En-
ergy Strategy until 2035 provides for the introduction

of another European trend - the rejection of the domi-
nance of fossil sources [17].

Against the background of a sharp rise in prices
for oil and gas and, accordingly, the products of their
processing, the prospect of transferring the country's
enterprises to the consumption of alternative fuels is be-
ginning to materialize. Ukraine has announced its po-
litical choice in favor of joining the EU, the Energy
Community. According to the National Renewable En-
ergy Action Plan for the period up to 2020, the total
expected contribution of bioethanol / ethyl tert-butyl
ether produced from bioethanol to achieve the manda-
tory indicative targets for their consumption in
transport for 2020 is planned at 500 thousand tons, bi-
odiesel - 80 thousand tons (a total of 580 thousand
tons). The annual technically achievable energy poten-
tial of liquid biofuels in Ukraine is equivalent to 1 mil-
lion tons of AD (toe) [18].

As a result of calculations on the example of rape-
seed, it was found that in 2017 at a yield of 2.85 tons
per 1 ha of biodiesel produced for agricultural produc-
ers could be 1.8 times cheaper than diesel fuel (subject
to the sale of by-products processing). If the yield of
rapeseed is reached at the level of 5 tons per 1 ha, the
multiplicity between the indicators could be 2.5 times.
The use of these approaches both at the level of agri-
cultural producers and at the state level will help to op-
timize the use of seeds of crops that serve as raw mate-
rials for biofuel production [19].

Agriculture plays an important role in the devel-
opment of biological fuels, as it is the raw materials of
plant origin that are used as a source for their produc-
tion. In turn, increasing competition for agricultural
raw materials from the production of biofuels leads to
heated discussions between the governments of many
countries on the diversification of agricultural produc-
tion.

Varieties with a high content of erucic acid are the
best for the industries engaged in the processing of fuel,
plastics, varnishes and paints. Over the last decade, ef-
ficient production technologies for rapeseed biofuels
for engines have been developed. From one ton of rape-
seed, you can get about 300 kg of rapeseed oil, and from
it 270 kg of biodiesel fuel, which is 35 times less sulfur,
2 times - soot than in diesel fuel.

A hectare of rapeseed is capable of producing 1.5
tons of biodiesel, in addition, the farm has meal, which
is a valuable animal feed. Ukraine, when joining the
EU, must produce and consume in 2010 more than 520
thousand tons of biofuels. According to forecasts, in the
next 3-4 years 7% of fuel in Europe will be "green”, ie
biofuels [20].

Thus, the most urgent tasks at the present stage for
the rapeseed industry of Ukraine are: development and
implementation of rapeseed cultivation technologies,
increase of production culture, insurance protection of
crops, technical modernization of agricultural enter-
prises, reaching normal capacity, development and im-
plementation of regulatory framework.

Conclusions.

The economic feasibility of growing rapeseed is
beyond doubt. According to studies by foreign and do-
mestic scientists, its cultivation provides a high level of



«COLLOQUIUM=JOURNAL » #13(105), 2021 / AGRICULTURAL SCIENCES 19

profitability. Our state has a powerful resource, scien-
tific and production potential for the production of the
required amount, of biofuels.

With 10% of arable land and a yield of 25 centners
per hectare, Ukraine can produce up to 8.5 million tons
of rapeseed annually. After its processing, it is possible
to obtain about 3 million tons of biofuels per year,
which will provide 60% of the country's annual demand
for diesel fuel (with a total average demand of 5 million
tons / year). By sowing 5-5.5 million hectares of rape-
seed, Ukraine could produce rapeseed oil in volumes
that can fully meet its fuel needs.
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