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CURRENT STATE OF WHITE MUSTARD PRODUCTION
AND ITS NATIONAL VALUE

The article substantiates the prospects for growing white mustard as an
important financial source of agricultural enterprise. The sowing areas in the world,
in Ukraine and markets for the products are given. A comprehensive analysis of
economically valuable properties of the culture and its application as a food and
technical culture has been made. Mustard is a valuable crop precursor: liberates the
field early; a powerful root system drains the soil well, enriches it with organic
matter; root and crop residues have a depressing effect on the development of
diseases. The root system is able to assimilate nutrients from poorly soluble forms of
potassium and phosphorus, therefore it can grow on low-fertile soils with a slightly
acidic reaction. Mustard is an ecologically plastic crop. The formation of 1 ton of
seeds requires 55-60 kg of nitrogen, 25-30 kg phosphorus and 25-35 kg potassium.
The agro-ecological advantages of growing mustard in Ukraine, its medico-
biological properties, high profitability of production (more than 110 %) contribute
to the further development of the sales market, its processing and increase the
profitability of the crop.

Mustard is a cheap and effective fertilizer, green manure. Seeds (almost
100% of use) can be used in many areas of production. A by-product is mustard
meal, which, after degreasing and grinding, turns into mustard powder — a product
that is appreciated in the domestic and foreign markets. Mustard oil is used in food,
confectionery, canning, margarine, soap-making, perfumery, paint and varnish
industries. Natural antiseptic properties, due to the specific chemical composition
and the presence of essential oil, make it possible to use it in medicine. Mustard oil
is distinguished by a high content of biologically active substances necessary for our
body (vitamins (A, D, E, K), fatty acids, phytosterols, chlorophyll, phytoncides etc.).
Linoleic and linolenic essential fatty acids in mustard oil improve functioning of the
cardiovascular system, normalize fat metabolism, maintain optimal hormonal
balance, help strengthen immune system, and neutralize harmful effects of toxins.

© Sluchak O. M., Voloshchuk O. P., Voloshchuk 1. S.,
Hlyva V. V., Voloshchuk M. Yu., 2021
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It was determined that a number of scientific institutions of the National
Academy of Agrarian Sciences of Ukraine system are working on the development,
testing and transfer to production of new varieties of mustard.

The main reasons for the insufficient popularity of the culture are given, they
do not contribute to its spread into production — absence of new ecologically plastic
varieties and imperfect cultivation technologies related to other oilseeds.

Key words: white mustard, variety, sowing areas, sales markets, meaning.

Cayuak O. M., Boaomyk O. II., Boaomyxk I. C., I'muBa B. B,
Bosaomyxk M. FO.

[acTutyT cinscpkoro rocnogapcrsa Kapnarcekoro periony HAAH

CyyacHmii cTaH BUPOOHMIITBA ripuunui 6i10i Ta il HapoAHOrocMoaapchLKe
3HAYEHHS

OOrpyHTOBaHO IEPCIIEKTHBU BUPOLIYBAaHHS Tip4MI[ 00T SIK Ba’KIMBOTO
(hiHaHCOBOTO JpKeperna CLILCHKOIOCIONapChKOro MignpHeMcTBa. HaemeHo mutormi
HOCIBIB y CBITi i YKpaiHi Ta puHKH 30yTy MpoayKiii. 3po6iaeHo BceOiuHmMiA aHai3 i
TOCIIOJIAPCHKO IIHHMX BIACTHBOCTEH I 3aCTOCYBAHHS SIK MPOJOBOIBYOI 1 TEXHIYHOT
KynpTypu. lipuunsg — I[iHHUE TONepeqHUK Uil KyJIbTYp: PaHO 3BUIBHSE IIOJIE;
MOTY)XHAa KOpPEHEBa cHCTeMa Jo0pe IpeHaKye IPYHT, 30aradye OpraHiYHUMH
pEUOBHHAMH; KOPEHEBI Ta IMOKHWBHI PEIITKH THITIOUE BIUIMBAIOTH HAa PO3BUTOK
xBopo06. KopeHeBa cucremMa Mae 37aTHICTH 3aCBOIOBATH IIOKMBHI PEYOBHHU 3
B)KKOPO3YMHHUX (OpM Kauito Ta Gocdopy, TOMy MOXKE pOCTH Ha HU3BKOPOIIOUMX
IpyHTax 13 ciabokucioo peakuiero. [ipyunsd € eKOJOTiYHO IUIACTHYHOIO
KyabpTyporo. Ha ¢opmyBanns 1 T Hacinusa motpedye 55-60 xr aszoty, 25-30 —
dbochopy Ta 25-35 Kr — KaJi0. ArpOCKOJIOTIUHI TIepeBard BUPOILYBAHHS TipYHIli B
VYkpaiHi, Tl MeIHKO-0i0JIOTIUHI BIACTHBOCTI, BUCOKA PEHTA0ENBHICTh BUPOOHUIITBA
npoayknii (morax 110 %) cHpusIOTE MOAANBIIOMY PO3BHUTKY PHHKY 30yTy, il
nepepoOKy Ta I ABUIIEHHS PHOYTKOBOCTI KyJIbTYpH.

Tipunns € pemeBUM 1 eeKTUBHEM 3aco00M yIOOpEHHS TIPYHTY SK
cugepanbHa KymbTypa. Hacimas (maibke 100 % BHKOpPHCTaHHS) MOXHA
3aCTOCOBYBATH B 0aratboX raay3sx BUpoOHMITBA. [100iYHMH NPOAYKT — TipunyHUi
MIPOT, SIKMH MICIs 3HEKUPEHHsS Ta MOAPIOGHEHHS MEepPeTBOPIOEThCS HA TipYWYHHNA
MOPOLIOK — TPOAYKT, IO IIHUTBCS HA BITYM3HIHOMY Ta 30BHILIHBOMY pPHHKaX.
Omnito TipyMIli BHKOPUCTOBYIOTH Y Xap4yoBil, KOHIUTEPCHbKil, KOHCEPBHIl,
MaprapuHOBil, MWIOBapHii, mapdymepHiii Ta nakodapOOBili MPOMHICIOBOCTI.
IIpupoHi aHTHCENTHUYHI BIACTHBOCTI, 3yMOBJICHI CTICIIU(IYHIAM XIMiYHUM CKJIaJIOM
Ta HasBHICTIO eipHOT OIil, JO3BOJSAIOTH 3aCTOCOBYBATH i1 i B MEAMIMHI. [ ipundyny
OJIiI0 BHPI3HsIE BUCOKHUI BMICT 0i0JIOTIYHO aKTHBHUX PEYOBHH, MOTPIOHMX HAIIOMY
opranismoBi (Bitaminu (A, D, E, K), xupHi kucnortu, ditocreponu, xmopodii,
¢ditonumu ToM10). JIiHONIEBA Ta TIHOJCHOBA HE3aMiHHI )KUPHI KUCIIOTH, 1[0 MICTUTh
OJlisl TIpYMI{, MOJIMIIYIOTh POOOTY CEpLEBO-CYIMHHOI CHCTEMH, HOPMali3yIoTh
KUPOBHUH OOMiH, MiATPUMYIOTh ONTHMAIbHUN TOPMOHAIBHHMN OanaHC, CIPUSIOTH
3MIIHEHHIO IMYHITETY, HEHTPai3yloTh IIKiIJIMBUI BILTHB TOKCHHIB.
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Busnaueno, mo HaykoBi ycTaHoBHM cucTeMH HamioHanbHOi akagemii
arpapHUX HayK YKpaiHH BeIyTh poOOTY i3 po3poOKH, BUIIPOOYBaHHS Ta Iepenadi B
BUPOOHHUIITBO HOBUX COPTIB TipPUMIIi.

HaBeneHo OCHOBHI IPHYMHH HEAOCTATHHOI IOIYJIIPHOCTI KYJIBTYpPH, IO HE
CIIPUSIOTH i MOMIMPEHHIO B BHPOOHMITBI, a Il BiZICYTHICTH HOBHX EKOJIOTIYHO
IUIACTHYHUX COPTIB Ta HENOCKOHAJl TEXHOJOTIi BHPOILIYBaHHS, CIOpPiJHEHI 3
IHIIVMY OJIIHHUMU KyJIbTypaMH.

KnrwouoBi ciaoBa: ripunus 06ima, copT, IUIONI MOCIBIB, PUHKH 30YTY,
3HA4YCHHS.

A feature of modern world agribusiness is the progressive growth of
energy crops production, especially oilseeds. According to analysts, in the
coming years the demand for these crops will only increase, as they are a
reliable financial source, the main market for products is Western Europe
and New World [29].

World sown areas under mustard in recent years range from 0.7 to
1.1 million hectares. The main player in the world market of food mustard
is Canada — up to 70% of export-import operations. EU countries import up
to 100,000 tons of mustard seeds annually and European purchase prices are
much higher than in Ukraine, which in the long run should be taken into
account by Ukrainian farmers. Mustard of the highest quality that meets the
developed standards is classified as food, and unfit for human consumption
— to technical. Accordingly, Canada and the United States produce high-
quality mustard, the Black Sea countries (Ukraine, Russia) — ordinary
industrial. And the countries of the Indian continent (India, Nepal) are
engaged in the cultivation of both conventional for food and technical [25,
29].

In Ukraine, sunflower is mostly produced among oilseeds, and white
mustard could be an alternative crop, which makes it possible to increase
the production of vegetable oils without deteriorating the condition of the
soil. In search of high-yielding essential oil crops, scientists and businesses
are increasingly paying attention to mustard, in addition, the dynamics of
the market for this crop shows an increase in demand for it in recent years.
In terms of crop area, this crop is among the top ten world leaders, and in
Ukraine its area is second only to sunflower, rapeseed, soybean and flax
oilseeds. Agri-environmental benefits of mustard cultivation in Ukraine, its
medical and biological properties, high profitability of production (over
110%) contribute to the further development of the market for mustard, its
processing and increase the profitability of the crop. Its total area as a
"niche culture™ is in the range of 49.5-59.0 thousand hectares. It is a reliable
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financial source that successfully competes with sunflower and soybeans,
while up to 90% of all seeds grown in Ukraine are exported (about 40
thousand tons) [26].

Mustard seed production in Ukraine is a chaotic phenomenon rather
than purposeful. The reasons for such fluctuations in the popularity of
culture should be considered in two contexts: first, in agrobiological (lack of
production of varieties with a sufficient level of adaptive traits to the
complex of abiotic and biotic adverse environmental factors); secondly — in
agro-technological (the vast majority of agricultural producers use outdated
cultivation technologies at best, at worst — use some technological methods
of zonal technologies for growing related crops, especially rapeseed).
According to analysts, for the first time in the last few seasons there is a
slight increase in the gross harvest of mustard seeds, which contributed to
the expansion of sown areas. Thus, in 2018 the area under mustard
increased by 17.4 thousand hectares compared to the previous one and
amounted 57.9 thousand hectares. Most mustard is grown in the southern
regions of Ukraine, about 26% of its crops are, in particular, in the Kherson
region (15 thousand hectares). Also, a significant part of mustard sown
areas is concentrated in Zaporizhia (8.7 thousand hectares) and Luhansk (8
thousand hectares) regions. The average yield of mustard is much higher
than in the rest of the world: blue mustard (Sarepta) from 1.0 to 1.2 t/ha,
white — from 1.5 to 2.5 t/ha of seeds and up to 30 t/ha — green mass [9, 17].

The rapid dynamics of climate change in the direction of warming
also contributes to the expansion of white mustard crops, which
significantly changes the usual ideas about the diversity of biological set
and technological capabilities of long-known crops [5, 13].

Mustard is an ecologically plastic crop among oil cultures [14, 28]. It
is undemanding to environmental conditions, grows on almost all types of
soil but requires the presence of nutrients in the soil. It consumes 55-60 kg
of nitrogen, 25-30 kg of phosphorus and 25-35 kg of potassium to form 1
ton of seeds. It is recommended to apply phosphorus-potassium fertilizers
under the main tillage. The optimal is early sowing period, simultaneously
with the early cereals. Sow in a continuous row method. And early sowing
has the following benefits:

a) low positive temperatures and moist topsoil contribute to the
formation of a strong root system and leaf rosette, which increases the
competitiveness of the crop against weeds;
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b) mustard is a long-day plant, so in the case of late sowing, it is
faster to go through all phases of growth and development, which
negatively affects yields;

c) early sowing helps to reduce the harmfulness of cruciferous fleas.

Productive consumption of soil moisture makes the crop more
drought resistant. White mustard gives high yields of green mass, which is
well eaten by animals, so it has long been used for green fodder. It is also a
honey crop [2, 23].

White mustard is undemanding to environmental conditions, grows
on almost all types of soils, except light sandy (undesirable). The root
system is able to absorb nutrients from sparingly soluble forms of potassium
and phosphorus, so it can grow on low-fertile soils with a weak acid
reaction. The culture is cold-resistant, the seeds germinate at a temperature
of +1 ... + 3 °C, seedlings in the rosette phase can withstand short-term
spring frosts to -7... -9 °C. Optimal moisture supply — 350-450 mm during
the growing season. Due to the early sowing of mustard, it makes the most
efficient use of autumn-winter moisture reserves [18, 24].

An excellent green manure that can improve the condition of the soil,
its fertility is an invaluable reserve for the use of white mustard on green
manure. 90% of its root system penetrates deeper into the arable layer and
well drains the soil layers, increases its permeability, aeration, suppresses
diseases and pathogens which are contained in the soil. Mustard root
secretions contain organic acids that, when interacting with the soil, are able
to convert a number of mineral nutrients into accessible forms for the next
crop. It is believed that the result after sowing mustard on green manure is
similar to the introduction of humus. This culture structures the soil,
enriches it with both organic and mineral nutrients due to the ability of the
root system to dissolve and absorb nutrients inaccessible to other plants.
Mustard reduces the population of pests and fungal infections in the soil. As
a green manure — a good way to increase soil fertility and quality, which
saves on fertilizers and plant protection products. It is a plant-
phytomeliorant, because its root and crop residues inhibit the development
of many diseases, the causative agents of which live in the soil. The use of
mustard greens makes it possible to compensate significant proportion of
biological forms and mineral phosphorus-potassium fertilizers [4, 15].

According to A. Gusarova, mustard leaves about 10 t/ha of crop
residues in the air-dry mass, which, if properly involved in the soil-
absorbing complex, can improve the presence of organic matter in the soil
[6, 10, 16]. During decomposition, mustard fills the soil with all the
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necessary elements, in particular: 11-12 g of nitrogen compounds, 12-15 g
of potassium and up to 1.9 g of phosphorus per square meter. All elements
are in a form easily accessible to plants.

Mustard is a promising crop (it can yield almost as good as spring
rape), because plant biology allows it to be used not only as a good
precursor that can improve agrophysical and phytosanitary properties of the
soil, but also a cheap and effective means of fertilizing the soil as green
manure crops, among which mustard is one of the most effective. Seeds can
be used in many industries, and the processing of crop residues is also a
great benefit, which allows to obtain fuel briquettes and pellets [20]. It is
inexpedient to consider the culture of mustard as a raw material for oil
production, because today there are technologies of almost 100% use not
only of seeds, products of its primary processing, but also non-grain part of
the crop. By-product — mustard meal, which after degreasing and grinding
turns into mustard powder — a product that is valued in domestic and foreign
markets on a par with oil. It is a major component of table mustard and
mayonnaise, a variety of sauces and condiments, marinades and canning
mixes. Mustard oil is used in the food, confectionery, canning, margarine,
soap, perfume and paint industries. Natural antiseptic properties, due to the
specific chemical composition and the presence of essential oil, allow it to
be used in medicine [7, 8].

Mustard oil is characterized by a high content of biologically active
substances needed by our body (vitamins (A, D, E, K), fatty acids,
phytosterols, chlorophyll, volatile acids etc.). Linoleic and linolenic
essential fatty acids in oil mustard, improves the cardiovascular system,
normalizes fat metabolism, maintains optimal hormonal balance,
strengthens the immune system, neutralizes the harmful effects of toxins.
Antioxidant vitamin A normalizes metabolism, improves vision, protects
skin and mucous membranes from healing, increased level of fat-soluble
vitamin E in mustard oil is necessary for proper absorption of vitamins of
other groups, normalization of metabolic processes, maintenance of energy
balance, it prevents premature aging and destruction of body cells.

This  powerful antioxidant has immune-stimulating, anti-
inflammatory, wound healing and rejuvenating properties; helps lower
cholesterol, prevents blood clots, strengthens the walls of blood vessels and
capillaries. When applied topically, mustard oil is recommended in the
treatment of arthritis, polyarthritis, rheumatism, radiculitis. It well relieves
tension in muscles and ligaments after strenuous exercise. In folk medicine
it is used for faster healing of cuts and injuries [3, 19].
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It is also necessary to mention the constant demand for mustard
seeds from the food and confectionery industries. In particular, its seeds are
used to make high-grade bread (mustard bread), and the addition of mustard
oil to the dough allows you to double the shelf life of bread before
hardening, compared to traditional recipes. In the canning industry, mustard
is used to make the best varieties of canned fish and meat, successfully
replacing Provencal oil — it is believed that the "brand" secret of the popular
"Riga sprats" is in the use of mustard oil. Mustard oil is used in the food,
confectionery, canning, margarine, soap, perfume and paint industries.
Natural antiseptic properties, due to the specific chemical composition and
the presence of essential oil, allow it to be used in medicine [1, 12].

Mustard seed production in Ukraine is a chaotic phenomenon rather
than purposeful. The reasons for such fluctuations in the popularity of
culture should be considered in two contexts: first — in agrobiological (lack
of production of varieties with a sufficient level of adaptive traits to the
complex of abiotic and biotic adverse environmental factors); secondly — in
agro-technological (the vast majority of agricultural producers use outdated
cultivation technologies, at worst — use some technological methods of
zonal technologies for growing related crops, especially rapeseed) [11, 21,
22,27, 30-32].

Today, a number of scientific institutions of the National Academy
of Agrarian Sciences of Ukraine are working on the development, testing
and production of new mustard varieties. In particular: Institute of Oilseeds
NAAS (Zaporizhia region), Prykarpattia State Agricultural Research Station
of the Institute of Agriculture of the Carpathian region NAAS, Prykarpattia
National University n-d after Vasyl Stefanyk (lvano-Frankivsk region),
National Botanical Garden n-d after M. M. Hryshko of the National
Academy of Sciences of Ukraine (Kyiv), Khmelnytsky State Agricultural
Research Station of the Institute of Feed and Agriculture of Podillya NAAS,
LLC "NDVAP "Ukrainian Mustard" (Khmelnytsky region), National
Research Center "Institute of Agriculture NAAS" (Chabany), Institute of
Agriculture of Western Polissia of NAAS (Rivne region) and others. For
sowing it is necessary to use varieties adapted to the growing conditions in
the relevant soil and climatic zones, which have passed the State variety
test.

According to analysts, for the first time in the last few seasons there
is a slight increase in the gross harvest of mustard seeds, which contributed
to the expansion of sown areas. Thus, in 2018 the area under mustard in
Ukraine increased by 17.4 thousand hectares compared to the previous one
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and amounted to 57.9 thousand hectares. Most mustard is grown in the
southern regions of Ukraine, about 26% of its crops are, in particular,
Kherson region (15 thousand hectares), Zaporizhzhia (8.7 thousand
hectares) and Lugansk (8 thousand hectares) region [5].

Conclusions. The conditions of the Western Forest-Steppe zone
meet the biological requirements of the culture in terms of natural soil
fertility, the sum of effective temperatures and the amount of precipitation.

The reasons for the limited spread of white mustard in production are
the insufficient number of new ecological and plastic varieties, limited
production of pre-seasonal seeds and imperfect technology of its cultivation.
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