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GROWTH AND PRODUCTIVITY OF SUGAR BEET
DEPENDING ON CONDITIONS OF MINERAL NUTRITION

Abstract. Under present conditions agriculture is characterized by huge energy consumption, especially because of soil
organic compounds and fertilizer elements. Given dehumification, energy losses in agriculture are almost three times higher
than their reclamation from applied fertilizers. Therefore, a regular restoration ofits energy potential is necessary to obtain
high productivity and provide a sustainable ecosystem. One such method is a regular application of fertilizers. Thus, a
differentiated approach to the application of fertilizers is particularly important for balanced plant nutrition in order to obtain
their greatest productivity taking into account soil sufficiency of available forms of fertilizer elements, biological features of
crops and soil and climatic factors.

The complete refusal of mineral fertilizers, which is sometimes proposed as one possible way to develop agriculture, causes
a sharp reduction ofproduction and increase ofits cost. Therefore, the only true solution is not a refusal of application, but
fundamental immprovement of technology of fertilizer usage and applying their optimal doses and ratios.

It is found that a rational ratio between nitrogen, phosphorus and potassium and other fertilizer elements promotes normal
processes of photosynthesis. Also, it facilitates recycling and migration of carbohydrates, reduction in content of "harmful”
nitrogen mainly due to intensive synthesis ofprotein nitrogen, thereby improving the quality of sugar beet root crops. Thus,
levels-parameters ofsugar beet nutrition and a relative removal ofnutritional chemicals by different hybrids of this crop must
be clarified for conditions of a particular region and soil fertility.
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J1. B. BuwHeBcbKa

KaHAnAaTt CilbCbKOrocnofapCcbKuUx Hayk, AOLEeHT

YMaHCbKNIA HauioHanbHWIi yHiBEpcUTeT cagiBHULTBA

C. M. NonTtopeubknin

[OKTOP CifibCbKOrocnogapcbKnx Hayk, npodgecop

YMaHCbKWI HauioHaNbHUIA yHiBepcuTeT cajiBHULTBA

PICT 1 MPOAYKTVMBHICTb BYPAKA LLYKPOBOIO 3AJIEXXHO Bl YMOB MIHEPAJIBHOIO
KNBJTEHHA

AHoTauia. HaBegeHO aHaniTMYHWIA OrNA4 BITYM3HAHUX | 3apybiKHUX niTepaTypHUX AXxepen, Woao BMANBY OCHOBHUX
eneMeHTIB XUBNEHHA Ha PocCTOoBi i hisionoriyHi npouyecu opMyBaHHA HaMBULLOro PiBHA BMCOKOSKICHOIO BpoXkak 6ypsika
LyKpoBoro. BctaHoBneHo, Wo pauioHanbHe CNiBBIAHOWEHHA MiX a30ToM, ocopom i Kasiem Ta iIHWWUMW enemMeHTaMmn cnpusie
HOpManbHOMY NPOXOAXXEHHIO NpoueciB (pOoTOCUHTE3Y, yTuUni3auyiii mirpauiiByrnesogis, 3MeHLEHHI0 BMICTY ,,lWKiANMBOro" a3oty
nepeBaXKHO 3a paxXyHOK IHTEHCUBHIWOro cnMHTe3y 6iIKOBOro a3oTy i TUM cammM MOAINWEeHHI0 SAKICHOIo CKNaay KopeHensogis.
Mpwn ybomy, 4N YMOB KOHKPETHOIo perioHy i piBHA poAlo4vocCTi FpyHTY 060B'A3KOBO MOTPebyoTb YTOUYHEHHSA piBHI-NnapameTpu
3abe3neyeHoCTi 6ypsKa LlyKpOBOro OCHOBHUMMW eNeMeHTaMu XXUBJIEHHS | BIGHOCHMI iX BUHOC Pi3HUMN Fibpuaamu L iei KybTypu.
KntouyoBicnosa: 6ypsk LyKpoBuUiA, a3oT, poccop, Kanii, ypoxxanHicTb, NOKa3HUKN TEeXHOMOrNYHOTAKOCTI KopeHennoais.
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YMaHCKNiA HaunoHasbHbIA YHUBEPCUTET cafoBoACTBaA

POCT N MPOAOYKTUBHOCTbL CBEKI/IbI CAXAPHOW B 3ABVCVMOCTU OT YC/NIOBUMN MUHEPAJ/IbHOIO
MIATAHNA

AHHOTauUMA. B HbIHELWHMX YCNOBUAX 3eMiefenine XxapaktepnsyeTcs orpoMHbIM NoTpeb/eHeM 3Hepropecypcos, 0CO6eHHO 3a
cyeT OpraHNYecKNX CoOeNHEHUI NOYBbI N 3/1IEMEHTOB NUTAHUA. MOTEpU aHEPTNM B 3eMNesennmn, yumnTbeliBas gerymmpukayuto,
noyTM B TpW pasa MnpeBbllWalT €e BOCCTAHOBJ/IEHME OT BHECEHHbIX YAO6GpeHui. [MoaTomMy, ANA MOSyYeHUs BbICOKOW
NPON3BOANTENBHOCTM N YCTOWUYMBOM 3KOCUCTEMbI HEOBGXOAUMO PErynsipHOe OGHOB/IEHME ee 3HEPreTUYecKoro noTeHuunana.
OAHMM N3 TaKNX NPUEMOB ABNSETCA perysispHoe BHecCeHne yaobpeHunii. Mpu sTom, 4ns c6anaHCcMpoOBaHHOIO NUTaHUS pacTeHUn,
C Uenbl NoNyvYeHUs OT HUX MakKCUMasbHOW MPOU3BOAUTENBHOCTU, OCOBGEHHO BaXKHbIM ecTb AnddepeHUNpoBaHHbI noaxosn
K NpUMeHeHunto yaobpeHuii ¢ yyeToMm obecnevyeHHOCTM MNOoYB AOCTYMHbIMU (hOpMamu 3/1EMEHTOB MNUTaHusA, GMONOrMYecKux
0cob6eHHOCTeN KyNbTyp U NMOYBEHHO-KAMMaTU4Yecknux hakTopoBs.

MoNHbLIN OTKa3 OT MPUMEHEHUA MUHepasnbHbIX YA0OPEeHU, KOTOpbIA NOPON npepnaraeTca Kak OAVH M3 BO3MOXHbIX nyTei
pa3BUTUS CENbCKONO XO03SCTBa, Bbl3blBAET PE3K0OEe COKpaleHWe npoaykKuun u yBenuyeHue ee cebecTtommocTu. o3aTomy
e0WNHCTBEHHO BEPHbIM pelleHnemM npob6aembl ABNSAETCA He O0TKa3 OT MPUMEHEeHUs, a KOpPeHHOoe ynydleHue TexHOsoruu
MCMosb30BaHUA yaobpeHunii, BHeECEHNE X B ONTUMalbHbIX f03aX U COOTHOLUEHUSAX.
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pervoHa u ypoBHS N040POAMA MO4YBbl 06si3aTe/IbHO TPEO6YHT YTOUHEHUs YPOBHU-NapameTpbl 06ecnevyeHHOCTU CBEK/Ib
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Prolonged use of different doses of fertilizers and fertilizer
systems significantly affects parameters of indicators of soil
fertility and the level of potential productivity of grown crops.
Sugar beet belongs to the major industrial crops providing
food security and is one of the most profitable crops in crop
production. However, it is necessary to optimize conditions
of mineral nutrition of plants considering the level of soil
fertility. Thus, levels-parameters of sugar beet nutrition
and a relative removal of nutritional chemicals by different
hybrids of this crop must be clarified for conditions of a
particular region and soil fertility. So, studying of these
issues is relevant for agriculture in Ukraine.

It is known that the growth intensity and development of
plants depends on conditions of supply. By changing them
it is possible to adjust the ratio between the commodity
and non-commodity parts of the harvest. Thus, during the
growing season of sugar beet, mass of root crop increases
gradually. The growth of vegetative mass is different as
it gradually decreases after reaching a specified period of
maximum [1].

A biological feature of sugar beets is the synthesis and
sucrose deposition for keeping in parenchyma cells of the root
crop. Sugar formation is caused by the following processes:
primary biosynthesis of sucrose in leaves, transportation of
formed assimilates and their inflow into vacuolar apparatus
of a storing parenchyma [2].

A number of scientists [1] found that sugar beet absorbs
fertilizer elements throughout the growing season. At the
beginning, especially in early phases their formation is in
advance of the rate of increase of dry matter. In the future,
these differences are reduced and a direct dependence is
established between these processes. Accumulation of
the basic amount of fertilizer elements is concerned with
the period of intensive growth of plants. Deterioration of
nutrition with one of the main nutrients during vegetation
causes slower growth and reduced plant productivity. The
size of yield reduction depends on the growth phase, prior
conditions of nutrition and duration of deficiency.

It is found that the basic elements of mineral nutrition
have different effects on the yield formation of sugar beets.
Thus, nitrogen improves yield of root crops, phosphorus and
potassium regulate processes of maturation and influence
improving the quality of beet-root raw material significantly
[3].

After long-term studies [4] it is found that 70-75%
sucrose that comes from leaves to the root is deposited in
vacuoles of cells of the storing parenchyma without splitting
and synthesis. About 25-30% sucrose of the total inflow is
used in root metabolism exactly in biosynthesis and energy
metabolism of cells (glycolysis).

Activity of sucrose synthesis correlates with the intensity
of photosynthesis and the rate of outflow from leaves.
Activity of sugar-phosphate synthase that is main sugar
synthesizing enzyme in roots is low and only associated with
zones of conducting bundles but not with areas of storing
parenchyma which is the bulk of root tissues. This indicates
that the root crop is not able to synthesize sucrose in large
volumes. At the same time it is found that sucrose synthesis
from hexoses in sugar beet roots is much lower than in
leaves [5].

So, the root crop is mainly an accumulating and not
sucrose-synthesizing plant organ. However, as a typical
storing organ, the root crop is a place of active synthesis
of macromolecular compounds, nucleic acids, proteins
and polysaccharose. The reaction of synthesis of these

compounds is in growth processes.

Sugar beet is characterized by a prolonged period of
absorption of fertilizer elements. Consumption of mineral
nutrients during the growing season is uneven. Thus, it is
found that in the first period of growth, about the middle of
June, a beetroot uses 6-12% nitrogen and 3.1% phosphorus
and potassium of the total removal. However, it should be
acknowledged that receipt of all nutritional elements in easily
accessible forms should be provided from the beginning of
plant growth to achieve maximum effect [7].

This is especially important with regard to nitrogen as
the sugar beet does not have mechanisms of regulating
consumption of this element. At the same time, plants
absorb nitrogen that is available in the nutrient medium
without restrictions. Availability of plants with this element
should promote maximum yield of root crops and cause
no reduction in their sugar content and deterioration of
technological qualities.

Selective ability of plants to absorb various ions is shown
more clearly when beetroots are grown under conditions of
quite high content of nutrition elements. Creation of certain
stocks of available forms of nutrition elements before sowing
period allows strengthening processes of yield formation of
high quality [8, 9].

The literature contains data on different reactions of
varieties and hybrids to fertilization, as well as the impact
of the variety on the cost recovery. An excellent reaction of
different varieties to fertilizers was first determined in 1882
[10]. In some European countries a study was conducted
and determined that the reaction of different varieties of
one crop to fertilizers, especially nitrogen fertilizers, is not
the same [11].

The increased content of nitrogen is of great importance
in the nutrient medium during the formation of leaves. The
more sugar beet plants are provided with it during this
period, the higher its yield and sugar content. During the
growth of root crops and sugar accumulation, reduction of
nitrogen proportion has a positive effect on the quality of
sugar beet root crops [12, 13].

During formation of leaf apparatus of sugar beets,
mineral nitrogen of applied fertilizers moves into plants at
high correlations to soil nitrogen [14]. As main factors of
efficient use of nitrogen include processes associated with
reusing, nutrition should be limited to its intake from the soil
of high nutrient status at the end of the growing season [15,
16]. At the same time leaf forming slows and dry matter
growth of root crops is mainly at the expense of previously
accumulated nitrogen. At the same time, the content of
non-protein nitrogen reduces in root crops and their sugar
content increases [14, 15, 17]. Therefore, nitrogen of
fertilizers absorbed early in the growing season, has higher
physiological efficiency. At first nitrogen is involved in the
growth processes of beet leaf apparatus and then after
reusing in the growth of roots. In temperate nutrient status
reused from leaves nitrogen reaches 70% of its removal by
root crops. This greatly increases the sugar yield per unit
of applied nitrogen compared with plants that were grown
at high nitrogen status. Thus, this process can and must
be controlled by changing conditions of nitrogen nutrition of
plants by nitrogen fertilizing systems.

The proportion of nitrogen in the formation of sugar beet
yield is in an average of 45%. Excessive nutrition of plants
with it leads to a sharp deterioration in the quality of beet
raw material exceeding physiological needs [18]. It shows a
decrease in sugar content, increased content of non sugars,



increasing both total and soluble nitrogen and ash in root
crops and deterioration of juice quality. This decreases the
water-retaining ability of cells, wilting of leaves increases on
hot days, flow of phosphorus and potassium in plants slows
down and their resistance to diseases and pests reduces.
These plants do not have time to process mineral nitrogen
coming from the ground. Thus, conditions of protein
synthesis deteriorate and inorganic forms of nitrogen are
accumulated in root crops.

Research has established [19] that more than 80% of
nitrates of the sugar beet are accumulated in overground
organs varying their number depending on the variety or
hybrid. When increase of the dose of nitrate nitrogen is
unilateral, concentration of nitrates increases by 2.5 times
in all parts of the plant.

Lack of nitrogen in nutrition of sugar beet also negatively
affects its productivity: photosynthetic capacity and rate of
photosynthesis decreases, vegetation period reduces and
a relatively weak root system and a small root crop are
formed [20].

Nutrition of plants with nitrogen should promote such
harvest of root crops in specific soil and climatic conditions
where their sugar content almost did not decrease and
technological qualities were at a high level. This can occur
only when there is a relevant nutrition of plants with other
nutrients.

The physiological importance of phosphorus for plants
of sugar beet is to strengthen processes of phosphorylation
and dephosphorylation of monosaccharides, accumulation
and moving of carbohydrates and formation of protein
compounds. It is involved in the construction of enzymes,
vitamins, hormones and other organic components.
Photosynthesis, carbohydrate and nitrogen metabolism are
associated with phosphorus [21].

Phosphate fertilizers significantly affect the development
of beets on the fifth day after germination [22].

A number of scientists [16, 23] point to the importance
of phosphorus for the carbohydrate and nitrogen complex,
in synthesis and hydrolysis of sucrose regarding movement
of carbohydrates. The presence of a sufficient number of
available phosphorus compounds in the soil improves yield,
sugar content and some acceleration of maturation of root
crops in contrast to the influence of nitrogen. Excess of
nitrogen delays the maturation and stops the growth of
sugar content.

Potassium, along with nitrogen and phosphorus, is
no less important for sugar beet plants. It is localized at
points of growth, and in organs which accumulate reserve
constituents. Potassium improves the flow of water into the
cells, increases osmotic pressure and turgor and reduces the
evaporation process. Thus, plant cells retain water better
and are more resistant to drought. Under the influence
of potassium, amylase activity and proteolytic enzymes
increase, as well as intensity of sugar accumulation [24].

Potassium plays an important role in biochemical
processes of metabolism, affecting the synthesis of proteins,
carbohydrates, fats and photosynthetic activity of plants
[21]. It is located in ionic condition in the plant taking an
active part in the transportation of carbohydrates from
leaves to the points of retention and nutrition [18].

A rational ratio between nitrogen, phosphorus and
potassium and other fertilizer elements promotes normal
processes of photosynthesis. Also, it facilitates recycling
and migration of carbohydrates, reduction in content of
"harmful" nitrogen mainly due to intensive synthesis of
protein nitrogen, thereby improving the quality of sugar
beet root crops [25].

Conclusion. To obtain high yields of sugar beet with
good technological qualities of roots, fertilization systems
of this crop should provide a moderate flow of nitrogen
during seed germination and after germination, as well
as the optimal level of all nutrition elements in the period
of intensive plant growth and to the end of the growing
season. That means increased nutrition of phosphorus and
potassium while limiting nitrogen.
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O. N1. Yniu

KaHauaat c.-r. Hayk,
3aBigytounii KipoBorpaacbKkoro
copToAOCNiAHOK CTaHUiE

YAK 631:633:1.11

HAOBAHHA | MEPCMNEKTUBW COPTY
AWEHNLI M'AKOT O3NMOT CTANIEBA

AHOTauia. Y ctaTTi npeacTaBneHo pe3ynbTaTu BUBUYEHHS MOPGO6IONOriMHMX O3HaK i BlacTMBOCTEN Ta LLIHHUX arpOHOMIYHO-
rocnogapcbkux nepeBar HOBOr0 BMCOKOMPOAYKTMBHOIO COPTY MNuweHuui m'skoi o3nmoi Ctanesa, 3aHeceHOro B [lepXaBHUi
peecTp COpTiB POC/INH NpUAaTHUX ANA NOWWPEHHs B YKpaiHi 3 2015 poky. CopT BAasio NOEAHYE BUCOKUA MNPUPOAHUIA
noTeHuUian NPOAYKTUBHOCTI 3 LIMPOKOK €KOMOriYHOK NACTUYHICTIO 1A aganTuUBHICTIO. Lle 3yMOBNeHO BUKOPUCTAHHAM ANs
cxXpellyBaHHs 3HaMeHUToro reHogoHay - MupoHiBbka 808, Be3octa 1, LWWectonaniBka i Ogecbka 83. Bucoka BpoXaliHicTb
3abe3neyyeTbCa Kpawmm 36epexxeHHAM POC/NH MNifg Yac nepe3nMmiBfi Ta y BECHAHO - NiTHI nepiogu, Ao6poto i TpuBaniwow
po60TO0 (POTOCUHTETUYHOrO anapaty, WO CNPUATAINBO MNO3HaYyaeTbCcA Ha (popmyBaHHi 3epHa. CopT CtaneBa € nigepom 3a
BpoOXarHicTio B 30HI CTeny, ge 3a TpW POKM JOCNIAXEHb NepeBULUB cTaHAapTHI copTy MoaonsaHky Ha 0,62 | CMYyrnsHKy Ha
0,57 T/ra, a B LWeCcT rPYHTOBO-KNIMaTUYHUX Nig30HaX i MIKPO30HaXx i3 BiCbMM 3aiHAB NepLli MicLsA, NepeBULLLMBLIN HaLliOHaNbHI
ctaHpgapTth Big 0,87 go 2,98 1/ra. B nig3oHax i mMikpo3oHax JlicocTteny i 0co6nnBoO y BiHHULUbKOMY ULEHTPi eKkcnepTusu i
MaHbKIBCbKil COpTOCTaHLIl 3a TP POKN cepeaHs YpOoXKarHicTb cTaHOBUMA BignoBigHo 9,28 i 7,4471/ra. MpupogHnii noTeHuian
NPOAYKTUBHOCTI 6iNblLO MipOKO peani3oBYETbCHA 3a CTBOPEHHS BUCOKMUX arpooHiB MiHEPaSIbHOrO XXWUBMEHHSA, PO3MillleHHi
nicna kKpawux nonepegHuKis Ta ciBbM B KiHLi ONTUMasibHUX CTPOKIB.

KntoyoBicnoea: nuweHnysi, copT, 6iN0K, ypoyXKaliHicTb, NAACTUYHICTb.
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THE ATTAINMENTS AND PERSPECTIVES OF A VARIETY OF SOFT WINTER WHEAT STALEVA

Abstract. The article presents the results of research of morphobiological features, properties and valuable agronomic and
economic attainments of a new highly productive variety of soft winter wheat Staleva. This variety was registered in the
State register of plant varieties suitable for spreading in Ukraine since 2015. The research showed the decisive differences
of this variety from other genotypes concerning morphobiological features. This variety is short-stemmed, plant height is
75-85 cm, stem is thick, tough, resistant to plant lodging and germination ofseeds sprinkled on the stump. This allows using
higher doses of fertilizers under intensive agricultural technologies. Plants are able to withstand 10-ton harvest without
lodging and using retardants. An early ripening vegetation period is made up of 265-275 days. Staleva has a dual nature of
development. It can be attributed to dual nature varieties, short vernalization period is about 20 days. A key achievement
and its advantage is early earing, lengthening the period offormation and ripening ofgrain. Staleva is characterized by good
winter hardiness with critical temperature of freezing of plants being 16 °C. According to this feature, the variety belongs
to the above average winter hardiness group. It is suitable for growing in all agro-climatic zones of Ukraine. Plants also



