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Hantok M.C. ArpoxiMiyHe OOIpYHTYBaHHS CHUCTEMH YAOOpEHHS OypsKiB
IyKpoBUX 3a Oiosorizaiii BupouryBanHs B [IpaBobepexnomy Jlicocteny Ykpainu.
Kgpamidikamiitna HaykoBa mparls Ha IpaBax PyKOIHUCY.

JlucepTailist Ha 3400yTTS HAYKOBOTO CTYIEHsS JOKTOpa ¢igocodii 3 ramysi 3
rany3i 3HaHb 20 «ArpapHi HayKd 1 TPOJIOBOJLCTBO» 3a cremianbHicTIo 201
«ArpoHoMmisi» — [HCTUTYT GloeHepreTHYHNX KyIbTyp 1 yKpoBux OypskiB HAAH,
M. Kuis, 2023.

AkTyajbHicTbh TeMu. CydyacHe arpapHe BUpOOHHUIITBO MOTPeOye TEXHOJOTIH,
AK1 3a]y4aloTh MOOIYHY NPOAYKINIO IS yAOOPEHHS CUIbCHKOTOCIOIAPCHKUX
KYJIBTYp, 10 BIANOBi1ae €BpONENCHKOMY 3€JI€HOMY KYPCY Ta CIpUsi€ 30€peKEHHIO
POMIIOYOCTI TPYHTIB. 3aCTOCYBAHHS COJIOMH MIIIEHUIIl O3UMOI i/l OYPSIKHU IyKPOBI €
eJeMEeHTOM OloJjorizamii cucteMu yOoOpeHHs, €PEeKTUBHICTh SIKOi 3aJ€XKHUTh BIJI
onTuMizauii J03 Ta CHOCOOIB BHECEHHA Aa30THUX JOOpHUB, 3aCTOCYBAaHHS
JECTPYKTOPa COJIOMH, ITPOBEACHHS MO3aKOPEHEBUX MIHKUBIEHb MIKPOJI0OpUBAMHU
Ta PEryJATOpoM pocty. IHpopmallis oTpuMaHa y CTallilOHapHOMY Ta TUMYAaCOBOMY
MOJIbOBUX JIOCTIZaX JO3BOJISIE ONTHUMI3YBAaTH CHUCTEMY YJI0OpeHHsS OypsKiB
IYKPOBUX, HAJA€ TEXHOJIOTIl CTajOCTI Ta 1HHOBAILIMHOCTI, a TOMY € Ha 4aci 1
aKTyabHa.

HaykoBa HOBU3HA o/1epkaHUX pe3yJIbTATIB. Ynepuie B yMOBax HECTIMKOTO
3BoJiockeHHs [IpaBoOepexnoro Jlicocteny YkpaiHu BCTaHOBJICHO BIUIMB MOOTYHOT
MPOAYKINi 1 MIHEpaJbHUX JOOPHB Ha POIIOYICTH YOPHO3EMY OIA30JICHOTO 3a
BHUPOIIyBaHHs OypSAKIB IyKPOBUX Y JaHIll 3 co€ro. J[oBeleHo, IO 3acTOCYBaHHS
COJIOMU MILEHUIII 03UMOi, ONTUMI3aLlisl 103 1 CHOCOOIB BHECEHHS a30THUX J100pHB
Ta OCYyYaCHEHHsSI CHCTEMH YAOOpEHHS NUISIXOM BHECEHHS JAECTPYKTOpa COJIOMH,
MIKpPOJIOOPUB Ta pEryjsTopa pocTy 3a0e3MeuyloTh BHUCOKY BpOXKAWHICTH 1
TEXHOJIOT1YHY SIKICTh KOPEHEIUJIO/IB Ha 3acaiax CTaJoCTI.

Yoockonaneno anbTepHaTHUBHY OpraHo-MiHEpalbHY CHCTEMY YyIOOpEHHS
OypsIKiB I[yKpOBHX IIUIIXOM OITHMI3aIlii 703 Ta CIOCOOIB BHECEHHS a30THUX

n00pUB, 3aCTOCYBaHHS JECTPYKTOPA, MIKPOJIOOPUB Ta PETYISITOPA POCTY.



Hicmanu nodanvuwioco pozéumky THUTaHHA OCYYaCHEHHS ajbTEPHATUBHOI
OpraHoO-MiHEpaJbHOI CHUCTEMHU YMOOPEHHS; MUTAHHS ONTUMI3AIlii 703 BHECCHHS
a30THUX JOOPHB 3a aJbTEPHATUBHOTO yAOOpEHHS OYypsKIB LYKPOBHX B YMOBax
HECTIAKOTO 3BOJIOKEHHS.

IlpakTuyHe 3HA4YeHHSl OJepP:KAaHUX pe3yabTaTiB. 3a pe3yibTaTaMu
MOJBOBUX  JOCIIDKEHh OOIPYHTOBAHO arpoxXiMmiuHi 3acaad  e(PEKTHBHOTO
BUKOPHUCTAHHSA COJIOMH B CHCTeMi ymoOpeHHs OypskiB I[yKpOBUX B YyMOBax
HecTiiikoro 3BosiokeHHS [IpaBoGepeknoro Jlicocremy VYkpaiawm; po3poOseHo
OCy4YaCHEHy 3 €JIeMEHTaMH 010JIoTi3allll cucTteMy ynoOpeHHs OypsKiB IIyKPOBHX,
sKa Trependavyae 3aCTOCYBAHHS COJIOMH, JECTPYKTOpa, MiHEpalbHUX J00pUB,
MIKpOJIOOPHUB Ta PETYJIATOPA POCTY 1 3a0€e31euye BPOKaHICTh KOPEHETUIO 1B TTOHA/T
60 T/ra 3 orpuManHaM npubyTKy nouasa 10500 rpH./ra.

OcCHOBHI pe3yJbTaTH A0CailxeHb. BcTaHoBIeHO, 1110 BHeCeHHS NgoP5oKss
+ moOiuHa mpoaykilisi Ha 1 ra JIaHKKW CIBO3MIHU CTAaOUII3yBajgo BMICT TYMYCY
yopHo3eMi omigzoneHoMy: y mapi 0-30 cm Ha piBHI — 3,06% 31 3pocTaHHsM A0
novyatkoBoro Ha 0,01%. 3a3HaueHa cucrema yaoOpeHHS QopMmyBaia OCHOBHU
CTaJIOTO BUPOITYBaHHS OYPSKIB IIyKPOBUX B YMOBaX HECTIMKOTO 3BOJIOKEHHS 30HU
Jlicoctemny 3a koedimienta rymydikaiii opraniuaux pemrok — 4,18.

JocniakeHo, 110 albTepHATUBHA CUCTEMA YI00peHHS 3 BHECEHHAM NgoP50Ks3
+ moOiyHa mpoaykiis Ha 1 ra punil crabiiizyBaja BMICT JY>KHOT1IPOJII30BaHOTO
a3zoty y IpynTi: mapi 0-30 cm — 104 mr/kr, 30-40 cm — 99 Mr/kT rpyHTY. 32 BHECEHHS
90 xr/ra a30Ty y nepeAnociBHy KyabTUBaIlil0 Ha oHi 5 T/ra comomu + PgoKog min
OpaHKy (opMyBaIuCh HAWUCHPUSATIUBINIT YMOBH a30THOTO JKUBIICHHSA OypsIKiB
IyKpOBHUX: BMICT HiTpaTHOTO a30Ty y mapi 0-30 cm — 18,8 mr/kr, amoniitnoro — 17,8
MT/KT TPYHTY 3a 3aI1aciB MiHEpaJIbHOTO a30Ty y IpyHTI — 110 Kr/ra 3 nepeBUIIeHHIM
KOHTpOJIt0 6e3 100puB Ha 37 Kr/ra.

BcraHoBnieHo, 110 ajgbTEpHATHBHI HA OCHOBI COJIOMH OpPraHO-MiHEpasbHI
CUCTEMHU yJOOpeHHs 3abe3neumnn cTabuTbHICTh (PoHIYy pyxomoro dochopy Ta
KaJIII0 B YOPHO3€EMI OIII30JI€HOMY. 32 BHECEHHS S5 T/ra conoMu + PgoKgp i1 opaHky
BMICT pyxoMoro goc@opy Ha mo4aTok Bereralli OypskiB IykpoBux y mapi 0-30 cm

craHoBuB 140-142, kaniro — 100-104 mr/Kr rpyHTY 3 epeBaroro J0 KOHTPOJTIO O6e3



noOpuB — Ha 6-8 Ta Ha 14-18 mr/kr rpynty. Ha kiHens Bererarii BMICT pyXOMOTO
docdopy y rpynTi 3menmuBes y 1,24-1,31 pasu, kamito — Ha 5-24%.

Pesynbpraramu nociikeHb BCTAHOBIICHO, 110 32 0610710T13al1ili Ta OCy4YacHEHHS
cUCTeMH YyIOOpeHHs JocsAranach HaWBHUINA EQEKTUBHICTh BHUKOPHUCTAHHS
pPOCIIMHAMH BOJIOTH 13 IPYHTY. 3a BHECEHHS 5 1/ra cosomu + DinazoHit, 10 n/ra +
PgooKgo miz opanky + Ngo y mepeamnociBHy KyiasTuBaiio + «Folcrop combi» +
«Folcrop amin» Burparu Bonorm Ha opmyBamHs 1 T ypoxaro — 329 w3 3i
3MEHIIEHHSAM 0 KOHTPOIIO 03 100pus — Ha 104 M3,

JlociakeHo, 110 32 BHECEHHS a30THUX JOOPUB y MEPEANOCIBHY KyIbTUBAIIIIO
(Ngo) Ta mpoBeeHHsI o3aKopeHeBoro mipxkuBaeHHs «Folcrop combi» + «Folcrop
aminy» Ha (oHi abTepHATUBHOTO yno0peHHs (5 T/ra conomu + dinasonit, 10 n/ra
+ PgoKgp i1 opanky) nocsiraizach HalKpalia JUHaMiKa pOCTy 1 PO3BUTKY POCIIHUH:
Maca OJHOT0 KOpeHeIiony y JiumnHi — 342 1, ceprHi — 592, BepecH1 — 648 T, mioia
nUCTKOBOI nosepxHi — 1890, 2462 ta 1766 cM?/pocuny.

BcranosiieHo, mio 3a Oiojorizaimii Ta OCy4acCHEHHS CHCTEMH YJIOOpPEHHS
HAKOIMWYEHHS XJIOpod1y Ta IHTEHCUBHICTh MPOIECIB (DOTOCUHTE3Y Y JIMCTKOBHX
IUTACTUHKAX JOCATAIM MAKCUMYMY. 3a BHECEHHS 5 T/Ta cojaomu + dina3oHir, 10 1/ra
+ PgoKgo i1 opanky + Ngo BECHOIO Y MepenoCciBHY KyibTHBaIlito + «Folcrop combiy
+ «Folcrop aminy y ¢a3i 3MUKaHHS JHCTKIB Y PsIIKaX BMICT XJIOPO(DLUTY y JINCTKAX
y nunHi craHoBuB 1,97%, cepnni — 1,88%, Bepechi — 1,71%. Ynucra npoayKTUBHICTb
dboTocuHTE3y B TIEpioJl IHTEHCHBHOTO HAPOCTAHHS KOPEHEIUIOAy (CepreHb-
BEpeCceHb) 3a 3a3HAaUEHOI cucTteMu yao0penns — 11,66 r/m? Ha 100y 3 mepeBaroro 1o
KOHTpoII0 6e3 106puB — Ha 5,91 r/M? Ha 100y a60 y 2,03 pasm.

JlocmipkeHo, 10 HAKOMMYEHHS CYXOi pPEYOBHMHUM B POCIMHAX OypsKiB
IYKPOBUX 3aJI€KaJI0 MEPEBAKHO BiJ] 3aCTOCYBaHHS MiHEpaJIbHUX 0OpUB HA (POHI
cosiomu. Baecenns 5 1/ra conomu + PgoKgo mig opanky + Ngg.150 y epennociBuy
KyJIbTHBAIIIIO 320€3MeUnII0 HAMBUIIMK BMICT CyXO1 PEUOBHHHU y KOPEHEIUIOAAX: Y
munHl — 14,5-14,6%, cepnai — 17,8-17,9%, Bepecni — 21,8-22,0%. OcyuacHeHHS
CUCTEMU yIOOPEHHS HE BIUIMBAJIO HA CHHTE3 CyXOi PEYOBUHU B POCIHHAX OYpSIKiB

LYKPOBHX.



3a pe3ynabTaTaMu JOCHTIIKEHb BCTAHOBJIICHO, IO B yMOBAaX HECTIHKOTO
3BOJIOKEHHST 3acToCyBaHHA NgoPsoKsz + mobiuna mpoaykmiss Ha 1 ra jaHKd
CIBO3MIHM HE3HAUYHO TOCTYNAJIOCh TPAAWIIAHIA Ha OCHOBI THOIO CHCTEMI
yn00peHHs — 3MEHIIIEHHS Bpokaro KopeHeruiois — 4,1 1/ra, 36opy nykpy — 0,6 1/ra
3a a0COJIOTHUX IOKa3HWKIB — BianoBigHo 47,7 Ta 8,2 T/ra. biojorizamist ta
OCYYaCHEHHS CUCTEMHU yI00pPEHHS 3 BHECEHHSM 5 T/ra coniomu + dDinazoHiT, 10 1/ra
+ PgoKgp mmizy opanky + Ngo y mepeamnociBHy KyibTuBaIio + «Folcrop combi» +
«Folcrop aminy y a3i 3MHUKaHHS JTUCTKIB y PSIKax 3a0e3MeYrniIn MaKCUMAIIbHY
IPOAYKTUBHICTh OYPSIKIB IIYKPOBUX: BpOXKaHICTh KOpeHeroaiB — 60,9 T/ra, 30ip
nykpy — 10,54 T/ra 31 3pocTaHHsAM /10 KOHTPOJIIO O0e3 100puB — Ha 19,7 Ta 3,22 1/ra.
3a3HayeHa CHUCTEMa YJIOOpEHHS ICTOTHO TOKpallWjia TEXHOJOTIYHY SKICTh
KOPEHEIUIO/IIB Ta 3MEHIIIWIIa BTpaTH ykpy B Medsici Ha 0,04-0,05%.

JlocmipkeHo, MO0 albTepHATUBHI OpraHo-MiHEpallbHI CUCTEMH YIOOpEHHS
OypsIKIB IIyKpPOBHUX, SKI Tiepenadadand BHECEHHsS MIHEpabHUX JOOpHUB B 1031
NooPgoKgo, popMyBanu mo3utruBHUIN OanaHC €IEMEHTIB KMBJIEHHS Y IPYHTI y pas3i,
SKIIO TUYKa 3aJIMIIaIach Ha MoJi: a30Ty B KuibkocTi 0-20 kr/ra, pochopy — 53-61,
Kaliio — 2-23 kr/ra. 3a BIJUYXEHHS 13 TOJI KOPEHEIUIONIB 1 TMYKH CUCTEMU
ynoOpeHHs Oy He30anaHCOBaHi 3a a30TOM 1 KaJllEM 1 CyIIPOBOKYBAIUCH AEPIIUT
a30Ty y IpyHTI B KiUTbKOCTI -40-79, kamito — -49-91 kr/ra.

BcraHoBiieHo, 110 3a BHUpPOIIYBaHHA OypsKiB LYKPOBUX Ha YOPHO3EMI
OIT1/130JIECHOMY MaKCUMAaJIbHOI €KOHOMIYHO1 1 €HEPreTUYHO1 €(heKTUBHOCTI JOCSTau
3a BHECEHHS Ha 5 T/ra conomu + ®imazonit, 10 a/ra + PgoKgp mim opanky + Nog
BECHOIO Y ITEPEANOCIBHY KYJIBTHBAIIIIO + [T03aKOpEeHeBO nmoeanano «Folcrop combix
+ «Folcrop aminy y ¢a3i 3MUKaHHS JINCTKIB Y PAIKaX: YMOBHO YUCTHI MPUOYTOK —
38510 rpu/ra, pentabenpHicTh — /3%, eHeproeMHicTh Bpoxkaro — 329 I'[[x/ra,
eneprosutpat — 56,8 I'[Ix/ra, Kee — 5,8.

Kniwwuosi cnoea: Oypsku uyykposi, cucmema yoobpeHus, Oionocizayis,

OCYUYACHEHHS, MIKpoOoOpuea, pe2yisimopu pocmy, npoOyKMUGHICMb.



ANNOTATION

Daniuk M.S. Agrochemical substantiation of the sugar beet fertilization under
biologization of cultivation in the Right-Bank Forest-Steppe of Ukraine. Qualifying
scientific work on the rights of the manuscript.

The thesis for getting the scientific degree of Doctor of Philosophy in the field
of knowledge 20 "Agrarian Sciences and Food" in the specialty 201 "Agronomy" —
Institute of Bioenergy Crops and Sugar Beet NAAS, Kyiv, 2023.

Actuality of theme. Modern agricultural production requires technologies
that use by-products for the fertilization of agricultural crops, which corresponds to
the European Green Course and contributes to the preservation of soil fertility. The
use of winter wheat straw under sugar beet is an element of biologization of the
fertilization system, the effectiveness of which depends on the optimization of doses
and methods of applying nitrogen fertilizers, the use of a straw destructor, foliar
fertilizing with microfertilizers and a growth regulator. The information obtained in
stationary and temporary field experiments allows optimizing the sugar beet
fertilization system, provides sustainability and innovation to the technology, and is
therefore up-to-date and relevant.

Scientific novelty of the obtained results. For the first time, in conditions of
unstable moisture in the Right-Bank Forest-Steppe of Ukraine, the influence of by-
products and mineral fertilizers on the fertility of podzolized chernozem for the
cultivation of sugar beet in a chain with soybeans was determined. It has been proven
that the use of winter wheat straw, optimization of doses and methods of applying
nitrogen fertilizers and modernization of the fertilization system by applying straw
destructor, microfertilizers and growth regulator ensure high yield and technological
quality of roots on the basis of sustainability.

It was improved an alternative organic-mineral system of sugar beet
fertilization by optimizing the doses and methods of applying nitrogen fertilizers,
using a destructor, microfertilizers, and a growth regulator.



It was further developed the issue of modernization of the alternative organic-
mineral fertilization system; the issue of optimizing doses of nitrogen fertilizers for
alternative fertilization of sugar beet in conditions of unstable moisture.

The practical significance of the obtained results. Based on the results of
field research, the agrochemical principles of effective use of straw in the sugar beet
fertilization system in the conditions of unstable moisture in the Right Bank Forest
Steppe of Ukraine were substantiated; a modernized system of sugar beet
fertilization with elements of biologization was developed, which involves the use
of straw, destructor, mineral fertilizers, microfertilizers and a growth regulator and
ensures the yield of roots of more than 60 t/ha with a profit over 10500 UAH/ha.

The main results of research. It was established that the application of
N60P50K53 + by-products per 1 ha of crop rotation stabilized the humus content of
podzolized chernozem: in the 0-30 cm layer at the level of 3.06% with an increase
to the initial level by 0.01%. The specified fertilization system formed the basis of
sustainable cultivation of sugar beet in conditions of unstable moisture in the forest-
steppe zone with a humification coefficient of organic residues - 4.18.

It was investigated that the alternative fertilization system with the application
of N60P50K53 + by-products per 1 ha of crop rotation chain stabilized the content
of alkaline hydrolyzed nitrogen in the soil: 0-30 cm layers — 104 mg/kg, 30-40 cm —
99 mg/kg of soil. Applying 90 kg/ha of nitrogen to pre-sowing cultivation on the
background of 5 t/ha of straw + P90OK90 under plowing created the most favorable
conditions for nitrogen nutrition of sugar beet: the content of nitrate nitrogen in the
layer 0-30 cm - 18.8 mg/kg, ammonium - 17, 8 mg/kg of soil with mineral nitrogen
reserves in the soil — 110 kg/ha, exceeding the control without fertilizers by 37 kg/ha.

It was found that alternative straw-based organic-mineral fertilization systems
ensured the stability of the pool of mobile phosphorus and potassium in podzolized
chernozem. When applying 5 t/ha of straw + P90OK90 under plowing, the content of
mobile phosphorus at the beginning of the growing season of sugar beet in the 0-30
cm layer was 140-142, potassium - 100-104 mg/kg of soil, with an advantage over
the control without fertilizers - by 6-8 and on 14-18 mg/kg of soil. At the end of the



growing season, the content of mobile phosphorus in the soil decreased by 1.24-1.31
times, potassium - by 5-24%.

The results of the research established that biologization and modernization
of the fertilization system provided the highest efficiency in the use of moisture from
the soil by plants. Under the application of 5 t/ha of straw + Filazonite, 10 I/ha +
PO90K90 under plowing + N90 in pre-sowing cultivation + "Folcrop combi® +
"Folcrop amin" moisture consumption for the formation of 1 t of yield - 329 m? with
a decrease to control without fertilizers by 104 m3,

It was investigated that applying nitrogen fertilizers in pre-sowing cultivation
(N90) and foliar feeding "Folcrop combi™ + "Folcrop amin* against the background
of alternative fertilization (5 t/ha of straw + Filazonite, 10 I/ha + P9OK90 under
plowing) provided the best dynamics of plant growth and development: weight of
one root crop in July — 342 g, August — 592, September — 648 g, leaf surface area —
1890, 2462 and 1766 cm?/plant.

It was established that with biologization and modernization of the
fertilization system, the accumulation of chlorophyll and the intensity of
photosynthesis processes in leaf plates reached a maximum. When applying 5 t/ha
of straw + Filazonite, 10 I/ha + P9OK90 under plowing + N90 in the spring in pre-
sowing cultivation + "Folcrop combi* + "Folcrop amin™ in the phase of leaf closure
in the rows, the chlorophyll content in the leaves in July was 1.97 %, August —
1.88%, September — 1.71%. The net productivity of photosynthesis during the period
of intensive growth of the root (August-September) under the specified fertilization
system was 11.66 g/m? per day with an advantage over the control without fertilizers
- by 5.91 g/m? per day or in 2.03 times.

It was investigated that the accumulation of dry matter in sugar beet plants
mainly depended on the application of mineral fertilizers on the background of
straw. Application of 5 t/ha of straw + P90K90 under plowing + N90-150 in pre-
sowing cultivation ensured the highest content of dry matter in roots: in July - 14.5-
14.6%, in August - 17.8-17.9%, in September - 21.8-22.0%. Modernization of the
fertilization system did not affect the synthesis of dry matter in sugar beet plants.



According to the results of research, it was found that in conditions of unstable
moisture, the use of N60P50K53 + by-products per 1 ha of rotation chain was
slightly inferior to the traditional manure-based fertilization system - a decrease in
the yield of roots - 4.1 t/ha, in sugar yield - 0.6 t/ha with absolute indicator values of
47.7 and 8.2 t/ha, respectively. Biologization and modernization of the fertilization
system with the application of 5 t/ha of straw + Filazonite, 10 I/ha + P90OK90 under
plowing + N90 in pre-sowing cultivation + "Folcrop combi" + "Folcrop amin™ in the
leaf closing phase in the rows ensured the maximum productivity of sugar beet: yield
of roots — 60.9 t/ha, sugar yield — 10.54 t/ha with growth compared to control without
fertilizers — by 19.7 and 3.22 t/ha. The specified fertilization system significantly
improved the technological quality of roots and reduced sugar losses in molasses by
0.04-0.05%.

It was investigated that alternative organic-mineral systems of fertilization of
sugar beet, which provided the application of mineral fertilizers in the dose of
N90P90K90, formed a positive balance of nutrients in the soil in the case when the
leaves of sugar beet left on the field: nitrogen in the amount of 0-20 kg/ha,
phosphorus - 53 -61, potassium - 2-23 kg/ha. Under the alienation from the field of
roots and leaves of sugar beet, the fertilization system was unbalanced in terms of
nitrogen and potassium and was accompanied by a nitrogen deficiency in the soil in
the amount of -40-79, potassium — of -49-91 kg/ha.

It was established that the maximum economic and energy efficiency was
achieved when growing sugar beet on podzolized chernozem with the application of
5 t/ha of straw + Filazonite, 10 I/ha + P90K90 under plowing + N90 in the spring in
pre-sowing cultivation + foliar combined "Folcrop combi™ + " Folcrop amin™ in the
leaf closing phase in the rows: net profit - 38510 UAH /ha, profitability - 73%,
energy capacity of the yield - 329 GJ/ha, energy consumption - 56.8 GJ/ha, Kee -
5.8.

Key words: sugar beet, fertilization system, biologicalization, modernization,
microfertilizers, growth regulators, productivity.



