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OILSEED RADISH - VALUABLE CROP OF A WIDE RANGE USE

The article highlights the national economic significance of the oilseed
radish culture (Raphanus sativum d. Var. Oleifera Metrg.) in various industries:
animal husbandry, plant growing, beekeeping, medicine, cosmetics, food and
technical industry. The biological characteristics of a culture rich in vitamins,
macro- and microelements are described. 100 kg of green mass of oil radish contains
12-16 feed units, 12-14 % dry matter, 2629 % crude protein, mineral compounds
(sulfur, phosphorus, calcium, carotene). Post-harvest crops form up to 30 t/ha of
high-protein mass, which is fed to all types of animals and poultry in mixtures with
cereals — oats, corn, Sudanese grass. It is an excellent green manure for improving
physical properties of the soil, reducing disease damage, which has a positive effect
on the productivity of subsequent crops.

The oil radish is a well-known cruciferous plant. It is a valuable organic
fertilizer with unique properties. Helps prevent soil depletion after crops that extract
useful components in their development. Natural fertilizers from green manure —
annual crops sown to improve the soil — are becoming more widespread. And not
only among gardeners and owners of small and medium-sized farms, but also in
agricultural holdings, that is, in those who position their products as
"environmentally friendly". At least for the reason that chemically synthesized
nitrogen fertilizers are not used in the cultivation of products, preferring to obtain
them from green manure. A worthy and unpretentious representative of which, olive
radish, occupies a significant place among green manure crops.

The introduction of ecologically compliant, high-yielding varieties
contributes to an increase in the areas of oil radish sowing. Recommended new
varieties are included in the State Register of Plant Varieties Suitable for
Distribution in Ukraine in 2021.

The main problems in the technology of growing oil radish with the aim of
increasing seed and fodder productivity have been identified. It is indicated that
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oilseed radish does not require special costs and complex cultivation technology.
The best predecessors for it are: winter wheat, winter barley, corn, cereal-legume
mixtures for grain, vegetables and intermediate cultures. You cannot sow it after
cabbage crops. Depending on the use, this crop can be sown early and late at
different seeding rates and a system of basic and additional fertilization. Modern
methods of harvesting provide full mechanization of all processes and in a short
time allow you to harvest with minimal losses while maintaining high quality seeds.

Key words: oil radish, variety, feed productivity, nutritional value, cultivation
technology.

Iepemiko I'. C., Boaxomyxk I. C., Boromyx O. II., I'nuBa B. B,
Binonixka X. B.

IacTuTyT cimbepkoro rocrnonaperBa Kaprnarcekoro periony HAAH

Peabka odifina — HiHHA KYJBTYpPa IIMPOKOI0 CIIEKTPY BUKOPUCTAHHS

Bucsitieno HapogHOrocmomapchbke 3HAU€HHS KyJIbTYpH PEIObKH OJIifHOT
(Raphanus sativum d. var. oleifera Metrg.) y pi3HHX ramy3six BHKOPHUCTaHHS:
TBApUHHHITBI, POCIMHHUITBI, O KUIFHULTBI, MEAWIMHI, KOCMETHUII, Xap4yoBili Ta
TeXHI4HiH mpomucioBocTi. OmucaHo 6i0a0riyHI 0COONMUBOCTI KyIbTYpH, IO Oarara
BiTaMiHAMH, Makpo- Ta MikpoenemMeHTamMu. Y 100 Kr 3eieHoi MacH penpKH OJiiftHOT
Mmictutbes 12-16 k. 0., 12-14 % cyxoi pedoBunu, 26-29 % cuporo mHpoTeiny,
MiHepallbHI CTONykH (cipka, docdop, kampuiil, kapotun). [licasKHUBHI TOCIBH
¢dopmytoTh 10 30 T/ra BUCOKOOLITKOBOT MacH, SIKY 3TOZOBYIOTh BCIM BHJIaM TBapHH i
NTHILI B CYMIIIKaXx i3 3JAKOBUMH — BIBCOM, KyKYpYyI3010, CyJaHChKOIO TpaBorw. BoHa
€ YyJOBUM CHJEpaToM JUIsl MOJIMIIeHHS (Ii3UYHUX BIACTUBOCTEH IPYHTY,
3MEHIIEHHs ypaKeHHs XBOpoOaMmu, IO TTO3WTHBHO BIUIMBA€ HAa IPOTYKTHUBHICTH
HACTYIHUX KyJIBTYP.

Penpka omiliHa — Bimoma pocirHa ciMeiictBa Xpecroupitux. BoHa € miHHIM
OpraHiYHUM [IOOPWBOM 3 YHIKaJbHUMH BIACTUBOCTSAMH. Jlomomarae 3amolirtu
BUCH@KCHHIO IPYHTY ICNIS KYJIBTYp, SIKI BHHOCSATH KOPHUCHI KOMIIOHEHTH IIpH
CBOEMY pO3BUTKY. [IpupomHi moOpuBa 3 cuIepaTiB — OIHOPIYHMX KYJBTYp, IO
BHUCIBAIOTHCS IS TOJIMIIEHHS IPYHTY, OTPUMYIOTh Bce Oinblie mommmpeHHs. | He
TINIBKY B CaJ{iBHUKIB, TOPOJHUKIB Ta BJIACHUKIB HEBEJHMKHUX 1 cepeiHiX GpepMepchKuX
TOCHOJAPCTB, aje 1 B arpoXOJOUHTax, TOOTO B THX, XTO IIO3HIIOHYE CBOIO
MPOIYKIIIO K €KOJIOTIYHO YHCTy. X04a O 3 Ti€l MpU9IHHY, OI0 HEe 3aCTOCOBYIOTH MiJI
BUPOIIYBaHHA MPOAYKIi XiMIiYHO CHHTE30BaHi a30THI J0OpHBa, BBAXAIOUH 3a
Kpalle OTPUMYBAaTH iX 3 CHJeparTiB, TITHUH 1 HEBHOATTIHMBUH NPEACTABHUK SKHX —
penbka oiniiiHa — 3aliMae B psAAy CHACPATGHHUX KYJIBTYp BaroMe Micle.

BripoBa/keHHs €KOJIOTIYHO TIACTHYHUX, BUCOKOBPOXKAHHUX COPTIB CIIpHUsie
301BIICHHIO TUTON TTOCIBiB peAbKH OJiiHOI. PeKOMEHI0BaHO HOBI COPTH, BHECEHI
10 JlepkaBHOTO PEECTPY COPTIB POCIMH, NPUIATHHUX UIsl MOLIMPEHHS B YKpaiHi y
2021 p.

BusnavueHo 0CHOBHI Mpo0IeMH B TEXHOJIOTIT BUPOIYBaHHS PEABKH OJIHHOL
JUISL TIiBUINEHHS HACiHHEBOI 1 KOPMOBOI HPORYKTHBHOCTI. Bxkaszano, mo pexnpka
oniifHa HE BHMarae OCOONMBHX 3aTpaT 1 CKJIAJHOI TEXHOJOTil BHPOIIYBAaHHS.
Kpauimu nonepeqHukaMu JUtst Hei €: MIISHUIS 03UMa, TYMIHb 03UMUIL, KyKypya3a,
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371aKOBO-0000B1 CyMIIIKM Ha 3€pHO, OBOYEBI i MPOMDKHI KyibTypu. He moxHa ii
CISTH MICIA KaIyCTAHUX KYJIbTYp. 3aJIEKHO BiJl BAKOPUCTAHHS LIO KYJIBTYPY MOXKHA
CISITH B paHHI 1 Mi3HI CTPOKH 3a PI3HUX HOPM BHCIBY HACIHHS Ta CHCTEMH OCHOBHOTO
i nomatkoBoro ymoOpenHs. CydacHI MeToqu 30MpaHHS BpOXAK0 3a0e3NedyroTh
MOBHY MeXaHi3aIllf0 yciX IpoLeciB Ta B KOPOTKHH TEPMIH IalOTh MOXKIHBICTH
3i6paTy BpoXkaif 3 MiHIMaIFHUMH BTpaTaMy, 30epiraloqn BUCOKY SIKICTh HaCIHHSI.

KmiouoBi cioBa: penpka omiifHa, cOpT, KOpMOBa IPOJYKTHBHICTb,
MOXXHBHICTh, TEXHOJIOT1S] BUPOIILYBAHHS.

Oil radish (Raphanus sativum d. var. oleifera Metrg.) has long been
considered a rare crop. However, from the mid-70's it began to be used as a
valuable spring crop, which provides the production of green and
concentrated feed, technical oils, meal and cake. At present, the area under
oil radish in the world reaches more than 200 thousand hectares. [1, 14].

Its green mass contains many vitamins, macro- and microelements,
100 kg of green mass contains 12-16 feed units, 12—14% of dry matter, 26—
29% crude protein, rich in mineral compounds (sulfur, phosphorus, calcium,
carotene). Even in post-harvest crops it forms up to 30 t/ha of high-protein
mass, which is fed to all species of animals and poultry in mixtures with
cereals — oats, corn, Sudanese grass [9].

Oil radish is a well-known plant of the cruciferous family. It is not
suitable for food, however, vegetable growers consider oil radish a valuable
fertilizer. In addition to being a green manure with unique properties, it
serves as a forage crop and honey plant. It is grown on private premises and
farms. Helps prevent soil depletion after vegetable crops, which carry out
useful components from the soil.

Fans of culture are supporters of organic farming, which does not
involve the use of chemicals in the areas.

Natural fertilizers from green manures — annual crops sown to
improve the soil — are becoming more common. And not only for gardeners
and owners of small and medium-sized farms, but in agricultural holdings,
ie those who position their products as "environmentally friendly". At least
for the reason that chemically synthesized nitrogen fertilizers are not used
for growing products, preferring to get them from greens. A worthy and
unpretentious representative of which, radish oil, occupies an important
place in a number of green manure crops.

This crop is an excellent green manure to improve the physical
properties of the soil and reduce disease spread, which has a positive effect
on the productivity of subsequent crops. The positive features include its
precocity, high reproduction rate, mechanization of all cultivation
processes. It can give high yields at different sowing dates — from early
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spring to the second half of August. Radish seed productivity is high — 2.0
2.5 t/ha [15, 23].

The oil content in the seeds is 40-50, in the cake — 10%. The protein
content in the seeds is up to 37% and it is balanced by all essential amino
acids. The oil content in the seeds and its quality depends on the type,
characteristics of the variety, fertilizer, water regime, soil and other
conditions. Crucial in increasing the oil content in the seeds is the
introduction of high-oil varieties and hybrids and the use of a perfect seed
system [13, 21].

In addition to agronomy, oil radish is in demand in cooking as a
product for vitamin dishes, the leaves of which soaked in water are
excellent basis for salads. Green shoots can be added to borshch, they
contain ascorbic acid, which saturates dishes with vitamin C. The radish
seeds contain unique essential oils that allow you to get enriched vegetable
oil from the culture, but the process is too time consuming. In terms of taste
and nutritional characteristics, radish oil is similar to cedar and consists of
99% fat. It is considered a low-calorie and dietary product, goes well with
vegetables and greens. It can be used for season porridge and cold salads.
Radish leaves should not be over-consumed, they contain glucosides that
can cause poisoning [19].

Essences derived from radish are the basis for the production of
medicines. They are mainly used for the manufacture of vitamins. Herbal
preparations are prepared from the green mass, which has a calming effect.
Leaf-based drinks relieve stress and headaches [16].

In cosmetics, essential mixtures derived from radish oil are added to
massage oils, and emulsions have a relaxing and lightly warming effect [12,
32].

In order to ensure Ukraine's energy strategy towards the
development of non-traditional energy sources, radish oil can be considered
as a promising raw material for biofuel production with a yield of 0.5 t/ha at
sowing rates of 1.5 and 2.0 million seeds/ha and application of mineral
fertilizers — NeoPsoKeo. Anti-corrosion emulsion is made from oilseed radish
[17, 26].

Oil radish is a recognized honey crop. Its main advantages are long
flowering (up to 30 days) and the release of nectar in cool weather. Honey
harvest is carried out in early spring and mid-summer, when other honey
crops have bloomed. The nectar content of sucrose, fructose and glucose is
20%. Honey has a strong aroma and high medicinal properties [30].

In ecological terms, it easily adapts to different climatic conditions.
It grows quickly, develops a large root system and leaf mass, which makes
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it possible to reduce the dose of organic and nitrogen fertilizers. Able to
grow on heavy, clay soils increasing their fertility. If not mowed before
winter, it can hold back snow and prevent the soil from freezing. Due to the
characteristic odor of essential oil, prevents the reproduction of pests in the
soil — nematodes, wireworms, increases the number of earthworms and
useful microorganisms [29, 34]. Resistant to cold, drought and high
humidity. Tight closure of crops reduces weed growth. Continues
vegetation at +5 ... + 6 °C, is not afraid of frosts to minus 4 °C. Well-
developed plants are able to tolerate temperatures down to minus 7 °C [10].

During spring sowing the vegetation period averages 60 days, during
summer sowing — 15 to 20 days shorter. To achieve forage maturity, the
sum of positive temperatures is 600-700 °C, and for seed maturation — about
1200 °C. Radish oil is a culture demanding of moisture, because its root
system is located in the surface layers of the soil. Temporary droughts
reduce the yield of green mass due to poor branching of plants, remain short
and poorly leafy. Excessive soil moisture also negatively affects the
productivity and quality of products grown [5].

Among the main factors influencing the demands of producers to
increase the area under crops is the introduction of environmentally
friendly, plastic, high-yielding varieties. The varietal assortment of oil
radish in the State Register of Plant Varieties Suitable for Distribution in
Ukraine in 2021 is represented by the following varieties: Rainbow (oil),
Lybid (fodder), Kyianochka (green manure, fodder) (originator — National
Botanical Garden named after M. M. Gryshka of the National Academy of
Sciences of Ukraine) and Zhuravka (oil, fodder) — originator is
Precarpathian State Breeding and Research Station of the Institute of
Agriculture of Carpathian region of NAAS [18].

From a technological point of view, oilseed radish does not require
special costs and complex cultivation technology. The best precursors for it
are winter wheat, winter barley, corn, cereals and legumes for grain,
vegetables and intermediate crops. It cannot be sown after cabbage crops
[31].

In the early stages of sowing and depending on the predecessor,
tillage includes: plowing to a depth of 22-28 cm, leveling the surface,
cultivation to a depth of seed wrapping and rolling. In late tillage in autumn
or early spring, plowing is replaced by surface tillage with heavy disc
harrows in 2-3 tracks to a depth of 8-10 cm, then level the field surface and
roll [8, 25].

The method of oilseed radish sowing for green fodder is the usual
row sowing with a row spacing of 15 or 30 cm. The sowing rate in pure
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sowing is 2-3 million seeds/ha (16-20 kg), in mixtures — 4.1 million oat
seeds/ha (120-140 kg) + radish 1-2 million seeds/ha (8-16 kg). Oilseed
radish is sown at an earlier date. The method of sowing is the same as when
growing it for green fodder. Seed wrapping depth is 2—4 cm. In order to
accelerate seed propagation in seed nurseries, it is sown by a wide-row
sowing method (45-70 cm) with a sowing rate of 4-5 kg/ha. Wide-row
sowing has a number of advantages, because in wide rows the plants do not
lie down, more beans are formed, seed yield increases; it is possible to carry
out 1-2 interrow cultivations with simultaneous hilling at the last
processing. The system of basic and additional application of fertilizers can
affect crop productivity and product quality. Depending on the fertility of
the soil, the rate of organic and mineral fertilizers application under the
main tillage is 40-60 t/ha and Neo-120P40-60Ka0-60. On the background of
organics, the rate of mineral fertilizers is reduced by half [3, 4, 6, 7, 11, 20,
22, 27, 28, 33]. Crop care consists of pest and disease control, which is used
in winter rapeseed crops. Radish oil is damaged by cruciferous fleas and
rapeseed cauliflower, treatment of which is carried out in case of
appearance: fleas — by the plant germination, against the cauliflower —
during budding. If in the pre-emergence period a soil crust is formed, it is
destroyed by harrowing with rotary hoes. On wide-row crops, 2-3 loosening
of interrows is carried out [2].

The final and most responsible technological moment of growing
plant products is harvesting. Harvesting of radish for green mass begins in
the budding phase — the beginning of flowering, for silage — when tying the
pods. For intensive regrowth of plants in crops, the height of the cut for
multi-use is not less than 6-8 cm. The timing of harvesting the seeds
depends on the timing of 70% drying of the pods. Collection is carried out
both by direct combining and separate at yellowing of pods in the middle
part of the central and lateral stalks. Modern methods of harvesting provide
complete mechanization of all processes and in a short time make it possible
to harvest with minimal losses, while maintaining high seed quality. The
two-phase method is more suitable for harvesting seeds, when the radish is
cut into rolls and the seeds in the pods should be light brown. Pods do not
crack, so you can not hurry with the harvest and choose dry sunny weather
[24].

Conclusions. In the soil and climatic conditions of the Western
Forest-Steppe with sufficient rainfall, low natural soil fertility, oilseed
radish is a valuable fodder and green manure crop. By introducing new
varieties into agricultural production and producing a sufficient number of
basic seeds, it is possible to expand the area under crops in the region,
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which will improve the physical properties of the soil for future crops,
increase green manure and feed production.
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