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Tabauyk O.0O. OOrpyHTYyBaHHS POAIOYOCTI HYOPHO3EMY BHIIYTYBAHOIO Ta
MIJBUIICHHS MPOIYKTUBHOCTI OYypsKIB IyKPOBUX B CiBo3MiHaxX IIpaBoOGepexHOTO
Jlicocreny Ykpainu. KBamidikamiiina HayKoBa Ipailsl Ha paBax PyKOIHUCY.

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

AKTyasbHiCTh TemMM. BupimenHs npoOieMu BHUPOOHUIITBA LYKPY Y
TPUBAJIN MEPCIEKTUBI MOXKJIMBE 32 YMOBHU, KOJW OTPHMAaHHS BHCOKHX BpPOXAaiB
OypsIKIB IIYKpPOBUX CYNPOBOJKYEThCA 30€PEKEHHSIM  POIIOUYOCTI IPYHTIB.
OnTuMizalliss CUCTEMH YIOOpPEHHS 1 CTPYKTYpHU CIBO3MIH € HaWJeHIeBIIMMH 1
Halle()eKTUBHIIIMMU 3ac00aMu Y JOCSATHEHHI MTOCTaBJICHUX Liiied. JlaHi oTpumaHi y
CTAIllOHAPHOMY Ta THMYACOBOMY JIOCIIIJIaX MO3BOJIAIOTH ONTHMI3yBaTH CTPYKTYPY
CIBO3MIH Ta PO3POOUTH OCY4YacCHEHY ajJbTEPHATHUBHY OPraHO-MIHEpPAIbHY CUCTEMY
ynoOpeHHsI OypsKiB IIyKpOBHX, IO 3a0e3leuye eJIeMEHTH CTajloCTi Ta BHCOKOI
IPOJYKTUBHOCTI, @ TOMY € Ha 4acl 1 € aKTyaJIbHUM.

HaykoBa HOBH3Ha ojep:KaHUX Ppe3yJbTaTiB. Vnepuwie B yMoBax
[IpaBoGepexnoro Jlicocteny VYkpaiHu BCTAHOBJIEHO BHUCOKY €(QEKTUBHICTh
aIbTEPHATUBHUX OpraHO-MIHEpAJbHUX CUCTEM YyI00peHHd Yy (GopMyBaHHI
POJIFOUOCTI YOPHO3EMY BHUIIYTYBAHOI'O Ta MPOAYKTHBHOCTI OYpsIKIB LIYKPOBUX B
yMOBax KOPOTKOPOTAIIMHUX CiBO3MiH. JloBemeHo, 10 BHECEHHS Mg OypsKu
I[yKpOBI MIHEpaJIbHUX JOOPUB, COJIOMH Ta 3€JI€HOI Mach Tipumii 010l
CTaOUTI3yBAJIO POAIOYICTh TIPYHTY 1 3a0e3medymwsio iX BHUCOKY Ol10JIOT14HY
POJYKTUBHICTb.

Yoockonaneno cucteMy albTepHATUBHOTO YIOOpPEHHS OYpSKIB IyKPOBHUX
NUITXOM BHECEHHsI a30Ty Y TMEPEeANoCiBHY KyJbTHUBAIII0 Ta MPOBEACHHS
M03aKOPEHEBUX MHPKUBJIEHb MIKPOI0OpHUBaMHU.

Hicmanu nooanvwioco po3eumky NUTaHHA €(EKTUBHOCTI ajJbTEPHATUBHUX

OpraHo-MiHEpaJbHUX CUCTEM YAOOPEHHS OYPSKiB IIYKPOBUX Y KOPOTKOPOTAIIMHIX



CIBO3MIHAX; THWTAaHHA a30THOTO Ta MIKPOCIEMEHTHOTO JKHMBJICHHS  3a
aJIbTEPHATUBHOTO yI00peHHs OypSKiB IyKPOBHUX.

I[IpakTuyHe 3Ha4YeHHH OJepP:KAHHUX pe3yJbTaTiB. 3a  JaHUMU
CTaI[lOHAPHOTO Ta THMYACOBOTO IMOJIbOBUX JOCIIJIB BCTAHOBJIEHO OINTUMAJIbHY
CTPYKTYPY KOPOTKOPOTAIIIHHUX CIBO3MIH Ta pPO3pO0JeHO €(PEKTHBHY CHUCTEMY
aIbTEPHATUBHOTO yIOOpeHHS OYpsKiB I[yKpOBUX 3a iX BUPOIIYBaHHS B YMOBax
[TpaBobGepexnoro Jlicocreny Ykpainu.

3acTocyBaHHS albTEPHATHBHOI OPraHO-MIHEPATbHOI CHUCTEMH YyIOOpEHHS
OypsKiB I[yKpOBHX 3a0e3leuye BpOXKAWHICTh KOpeHEeIIonaiB — 67,4 T/ra 3
oTpuMaHHAM npubyTKy — 12320 rpH/ra.

OcHOBHiI pe3yJabTaTH JAOCJiAXKeHb. BCTaHOBJIEHO, 1110 BHECEHHS Y
KOpOTKOpoTaliiHux ciBo3minax NgoPgoKgo + comoma + cuaepaT Mano HalBHUIIMIA
cTaOuTi3alliiHMN BIUIMB HA CTaH TYMYCY YOPHO3EMY BHJIYTYBAHOTO. 3a3HauyeHa
cuctemMa yaoOpeHHs 3a0e3neymnia HaJIXOKeHHS OpraHidYHOi PEUYOBHMHHU Yy TPYHT B
KibkocTi — 3,55-3,57 T/ra, crabimizyBana BMicT Tymycy B mmapi 0-30 cMm B po3pisi
ciBo3MiH Ha piBHI — 4,04-4,07%, 301ibMIMIa BMICT TYMYCY 10 (pOHY MiHEpaTbHHUX
noopuB — Ha 0,18-0,20% 1 cynpoBOKYyBalloCh KoedilieHTaMu rymidikarii
opraniuyHoi pedoBuHU — 22-44%. CTpyKTypa CiBO3MiH HE BIUIMBAJIa ICTOTHO Ha CTaH
TyMycy IpyHTY.

JlocmimpkeHo, 1110 HABUII 3aMlaci MiIHEPAIbHOTO a30Ty y IPYHTI Ha MOYaTOK
BereTailii OypsKiB IyKpoBUX (GopMyBaia TpajJMiliifHa Ha OCHOBI THOKO CHCTEMA
ynoOpennst — 128-153 kr/ra, i3 anpTepHATHBHUX HANKPAIOI BU3HAYEHO CHCTEMY
ynoopenns 3 BHeceHHsIM NgoPgoKoo + cooma + cunepar — 99-112 kr/ra a3ory, Toai
K MiHEepaJbHa cucTeMa YI00peHHs 3a0e3mneuniia HalHMKY1 3amacu a30Ty y IPYHTI —
65-76 kr/ra. Y ciBO3MiHax 3 MepeanonepeHuKaMu SIMIHb-TOPOX Ta TOPOX-BUKO-
OBEC 3aracy MiHEpaJIbHOrO a30Ty OyiM BUILIMMU Ha 8-25 Kr/ra, Hi B CIBO3MIHI 3
JIBOMA MOJISIMH COl.

BcranoBieHo, 1o ajnbTepHATUBHA 3 BHECEHHSM COJIOMH, 3€JI€HOI Macu
cuiepary Ta MiHepaJbHUX JOOPUB cUcTeMa YJ0OpEHHS CTBOPIOBaIA BUCOKUN (POH
pyxomoro (ocdopy 1 Kajiro y IpyHTI Ha TOYATOK BereTarlii — BignoBigHo 183-193

ta 103-115 mr/kr, mo Oyio Ha piBHI TPAAUIIHHOT HA OCHOBI THOIO CHUCTEMU



ynoOpeHHs 1 nepeBumuiao GoH MiHepaTbHUX H0OpUB — Ha 18-22 Ta 26-34 Mr/kr
IpyHTy. DaKTOp CiBO3MIH BILUIMBAB HEICTOTHO HA BMICT pyXoMoTo0 ¢ocdopy i Kariro
y IPYHTI.

PesynbraTaMu JIOCHIJIKEHb BCTAHOBJIEHO, IO CHUCTEMa YyIOOpEHHS 1
CTPYKTypa CIBO3MIH ICTOTHO 30UIBIIMIN KUTBKICHUN CKJIaJ MIKPOOHOTO ILIEHO3Y
rpyHTy. HaitBumny gucenbHicTh OakTepiit croctepiraiy 3a BHeCeHHS NgoPgoKoo +
coJIoMa + cuaepaT y CiBO3MiHI SYMIHb-TOPOX-IIIEHHUIII O3UMa-OYpSKH IyKPOBI:
3arajibHa KUIbKICTh Oaktepih y 1pyHTi — 14,00 Mua KVYO, 3 HUX KIIBKICTh
HiTpudikaTopis — 9,93, uemtonozopyiHiBaux — 1,52, hochopmoOimizyrounx — 2,55
MiH KYO B 1 1 cyxoro rpyHTy.

JlocnmipkeHo, 10 OpraHo-MiHEpaldbHI CHCTEMH YAOOpeHHS (opMyBaiu
3amacu NPOAYKTUBHOI Bosiord y 1,5 M mapi rpyHTy Bl Ha 5-27 MM, HIXK
MiHepaibHa. HaiiegekTuBHilie OypsKU yKpOBI BUKOPUCTOBYBAJIM BOJIOTY IPYHTY
y CiBO3MIHAX STYMIHB-TOPOX-TIIICHUIS O3UMa-OyPsIKU ITyKPOBI Ta COSI-COSI-TIIIICHULIS
03UMa-Oypsiki IIyKpoBl 3a BHeceHHs NgoPgKgy + comoma + cuaepar: Ha
gopmyBanHss 1 T OGionoriuHoro Bpoxkaro BuTpadanoch — 305 Mm° Bomoru 3i
3MEHIIEHHAM 10 (OHY MiHepalbHUX 100puB Ha 24-31 M°,

BcranoBiieHo, 10 B YMOBAaX JOCTaTHHOTO 3BOJIOKEHHSI OpraHO-MiHEpaJibHI
CUCTeMH YAOOpEHHsI € Haille(EeKTUBHIIIMM 3acO00M MiABUIIEHHS O010J0T14HO1
MPOJYKTUBHOCTI OYPSIKIB IYKPOBUX Y KOPOTKOPOTALIMHKUX CiBO3MiHaxX. HaliBuiy
010JI0T1YHY TPOJIYKTUBHICTh OypSAKIB I[yKPOBHX OTPUMAJIH y CIBO3MIiHI SUMIHB-
TOpPOX-TIIIEHUIST 03UMa-OypsiIKM IYKpoBl 3a BHeceHHs NgoPgoKgy + comoma +
cujepar: BpoxkaiHicTh KopeHemioAiB — 70,9 1/ra, mykpucticts — 18,6%, 301p mykpy
— 13,2 1/ra. 3a3HaueHa cucrema ynoOpeHHs 30uIbmIMIa 301p IyKpYy 10 GOHY
MiHepaabHUX A0OpHUB Ha 1,8 T/ra, 10 aHANOTIYHUX BAapIAHTIB y CIBO3MIHAX 3 COEIO
Ta TOPOXOM-BUKO-BiBCcOM Ha 0,6 T/ra.

JlocmimkeHo, 10 BHECEHHsS a30THUX JOOPHB BECHOIO Ta MPOBEICHHS
M03aKOPEHEBUX IMKUBIICHb MIKpOA0OprBaMu Ha (DOH1 aIbTEPHATUBHOTO OpPraHo-
MIHEpaJIbHOTO YAOOpPEHHS 30UIBIIMIIO BPOXKAWHICTh KOPEHEIUIOAIB MOPIBHSIHO 3
OCIHHIM BHECEHHSM a30THUX 0OpUB — Ha 6,6 T/Ta, IyKPUCTICTh KOPEHETIOAIB — Ha

0,2%, 301p mykpy — Ha 1,3 T/ra.



BcranoBiieHo, 110 3acTOCYBaHHS albTEPHATHBHUX OPTraHO-MiHEPATBHUX
cUCTEM yAoOpeHHS (OpMyBaO BHUCOKY TEXHOJOTIYHY SKICTh KOPEHEIIOIB
OypsIKiB IIYKPOBHUX. Y CIBO3MiHI SUMIHb—TOPOX—IIIICHUIlT 03UMa—OypSKHU IyKPOBI
TEXHOJIOTIYHA SKICTh KOPEHEIUIONIB OyJia HaWBHIINOK 1 CYNPOBOKYBAJIaCh
3MEHIIEHHSIM TEXHOJOTIYHHUX BTpaT I[yKpy MOPIBHSIHO 3 CIBO3MIHOIO 3 JBOMa
noisimu coi — Ha 0,03-0,14%, 3 nepeanonepeHUKaMu Topox-Buko-oBec — Ha 0,01-
0,12%. TIlpoBeneHHs JBOPA30BOrO IMO3aKOPEHEBOrO IMIKUBIICHHS OypsKiB
yKpoBUX OOpHMMH a00 KOMIIO3MLIMHMMU MIKpogoOpuBaMu Ha  (oOHI
QTBTEPHATHBHOTO YAOOPEHHS MABUIIIIO TEXHOJIOTIUHY SIKICTh KOPEHETUIOIIB.

JlociiKeHo, 110 B YMOBaX JOCTaTHBOTO 3BOJIOKEHHS allbTEPHATHUBHI OPraHo-
MIHEpaIbHI CUCTEMU YA00peHHs (OpMyBalld CTall 3acajy BUPOILyBaHHS OYpsKiB
IYKPOBUX 332 YMOBH, KOJM THYKY 3aJMIIAIM Ha ToJi. Haildinbll exosoridyHo
CTaOUIbHUM Yy KOPOTKOPOTAIIMHUX 3€pHO-OYPSKOBUX CIBO3MIHAX BHU3HAYEHO
BHeceHHs NgoPgooKgp + comoma + cumepar: IHTEHCUBHICTh OaitaHcy azoty 88-95%,
docdopy — 275-319%, xamito — 90-102%. dakTop ciBO3MIH HE BIUIMBAB iCTOTHO Ha
OanaHC €IEMEHTIB KUBJICHHS Y TPYHTI. 3a BHECEHHs a30THUX TOOPUB BECHOIO Ta
MPOBEICHHS  MO3aKOPEHEBOTO  IMIDKUBICHHS  MikpoaoOpuBamMu Ha  (oOHI
IIbTEPHATUBHOIO OPraHO-MIHEPAIBHOTO YI0OPEHHS IHTEHCUBHICTH OanaHCy a30Ty
cranoBuna 91-92%, dhocdopy — 319-330%, kamniro — 126-129%. ¥ pasi BiguyxeHHs
THYKH 3 TI0JIS 32 BCIX CUCTEM yI00peHHS (hOpMyBaBCs pi3Kuii 1ePIIUT a30Ty 1 KaJIiio
y IpyHTI Ta 30epiraBcsi mo3UTUBHUMN Oasianc pocdopy.

HaiiBuiily eKOHOMIUHY Ta eHEPreTUYHy €(PeKTUBHICTh BUPOLIYBaHHS OypsIKiB
yKpoBux 3abe3neumsio BHeceHHS NooPgoKgo + comoma + cumepar y ciBo3miHi
SYMIHB-TOPOX-TIIIECHUIIS] 03UMa-OyPSIKH IIyKPOBi: yMOBHO unctuii mpudytok — 30310
IpH./Ta, peHTa0enbHICTh — 37%, KOePIlIEHT eHepreTHyHoi ePeKTUBHOCTI — 5,5.
BHeceHHst a30THUX JOOpUB BECHOIO Ta MPOBEACHHS MO3aKOPEHEBUX IMiJI)KUBJICHD
MikpogoOpuBaMu Ha (DOHI AIBTEPHATHBHOTO OPraHO-MIHEPATBLHOTO YIO0OpEHHS
T1IBUIIUIIO0 YMOBHO YUCTHI MPUOYTOK MOPIBHSIHO OCIHHIM BHECEHHSIM JOOPHUB — Ha
9380 rpH./ra, peHtabenpHicTh — HA 12%, Kee — Ha 0,3.

Knrouogi cnosa: poowuicmv, yopnozem 8UNY2Y8aAHUU, KOPOMKOPOMAYIUHI

Ci8O3MIHU, YOOOPeHHs, OYPAKU YYKPOSBL.



ANNOTATION

Tabachuk O.0. Substantiating the fertility of leached chernozem and
increasing the productivity of sugar beet in crop rotations of 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 Beets NAAS, Kyiv, 2023.

Actuality of theme. Solving the problem of sugar production in the long term
IS possible under conditions when obtaining high yields of sugar beet is accompanied
by preservation of soil fertility. Optimizing the fertilization system and crop rotation
structure are the cheapest and most effective means of achieving the set goals. The
data obtained in stationary and temporary experiments allow to optimize the
structure of crop rotations and to develop a modernized alternative organic-mineral
system of sugar beet fertilization, which provides elements of stability and high
productivity, and therefore is up-to-date and relevant.

Scientific novelty of the obtained results. For the first time, in the conditions
of the Right-Bank Forest-Steppe of Ukraine, the high efficiency of alternative
organic-mineral fertilization systems in forming the fertility of leached chernozem
and the productivity of sugar beet in the conditions of short crop rotations was
established. It has been proven that the application of mineral fertilizers, straw and
green mass of white mustard under sugar beets stabilized soil fertility and ensured
their high biological productivity.

It was improved the system of alternative fertilization of sugar beets by
applying nitrogen into pre-sowing cultivation and foliar fertilizing with
micronutrient fertilizers.

It was further developed the issue of the effectiveness of alternative organic-
mineral fertilization of sugar beets in short crop rotations; the issue of nitrogen and
trace element nutrition under alternative fertilization of sugar beets.

The practical significance of the obtained results. Based on the results of

stationary and temporary field experiments, the optimal structure of short crop



rotation was established and an effective system of alternative fertilization of sugar
beets was developed for their cultivation in the conditions of the Right-Bank Forest-
Steppe of Ukraine.

The use of an alternative organic-mineral system of fertilization of sugar beets
ensures the yield of roots — 67.4 t/ha with profit — 12320 UAH/ha.

The main results of research. It was established that the application of
NI90OP90K90 + straw + green manure in short crop rotations had the highest stabilizing
effect on the humus condition of leached chernozem. The specified fertilization
system ensured the supply of organic matter to the soil in the amount of 3.55-3.57
t/ha, stabilized the humus content in the 0-30 cm layer in the view of crop rotations at
the level of 4.04-4.07%, increased the humus content to the background of mineral
fertilizers - by 0.18-0.20% and provided humification coefficients of organic matter -
22-44%. The structure of crop rotation did not significantly affect the state of soil
humus.

It was investigated that the highest reserves of mineral nitrogen in the soil at
the beginning of the sugar beet growing season were formed by the traditional
manure-based fertilization system — 128-153 kg/ha, and among the alternatives, the
best was the fertilization with the application of N9OP90K90 + straw + green manure
—99-112 kg/ha of nitrogen, while the mineral system of fertilization formed the lowest
nitrogen reserves in the soil- 65-76 kg/ha. In crop rotations with predecessors of
barley-peas and peas-vetch-oats, mineral nitrogen reserves were higher by 8-25 kg/ha
than in crop rotation with two soybean fields.

It was found that the alternative fertilization system with the application of
straw, green manure and mineral fertilizers created a high background of mobile
phosphorus and potassium in the soil at the beginning of the growing season — 183-
193 and 103-115 mg/kg, respectively, which was at the level of the traditional
manure-based system of fertilizers and exceeded the background of mineral
fertilizers — by 18-22 and 26-34 mg/kg of soil. The crop rotation factor had an
insignificant effect on the content of mobile phosphorus and potassium in the soil.

The research results showed that the fertilization system and crop rotation



structure significantly increased the quantitative composition of the microbial
cenosis of the soil. The highest number of bacteria was observed when applying
N90P90K90 + straw + green manure in the barley-pea-winter wheat-sugar beet
rotation: the total number of bacteria in the soil was 14.00 million CFU, of which
the number of nitrifiers — 9.93, cellulose-degrading ones — 1.52, phosphorus
mobilizing — 2.55 million CFU in 1 g of dry soil.

It was investigated that organic-mineral fertilization systems formed reserves
of productive moisture in a 1.5 m layer of soil 5-27 mm higher than mineral ones.
Sugar beet most effectively used soil moisture in the crop rotations of barley-pea-
winter wheat-sugar beet and soybean-soybean-winter wheat-sugar beet with the
application of N9OP90OK90 + straw + green manure: 305 m® of moisture was used to
form 1 ton of biological harvest with a decrease to the background of mineral
fertilizers on 24-31 m3,

It has been established that in conditions of sufficient moisture, organic-
mineral fertilization systems are the most effective means of increasing the
biological productivity of sugar beet in short crop rotations. The highest biological
productivity of sugar beet was obtained in the rotation of barley-peas-winter wheat-
sugar beets with application of N9OP90K90 + straw + green manure: yield of roots
—70.9 t/ha, sugar content —18.6%, sugar yield — 13.2 t/ha. The specified fertilization
system increased sugar collection against the background of mineral fertilizers by
1.8 t/ha, compared to similar options in crop rotations with soybeans and peas-vetch-
oats by 0.6 t/ha.

It was investigated that the application of nitrogen fertilizers in the spring and
foliar fertilizing with micronutrient fertilizers against the background of alternative
organic-mineral fertilizers increased the yield of roots compared to the autumn
application of nitrogen fertilizers — by 6.6 t/ha, sugar content in roots — by 0.2%,
sugar yield — by 1.3 t/ha.

It was established that the use of alternative organic-mineral fertilization
systems formed a high technological quality of sugar beet roots. In the barley—pea—

winter wheat—sugar beet crop rotation, the technological quality of roots was the



highest and was accompanied by a decrease in the technological losses of sugar
compared to the crop rotation with two fields of soybeans — by 0.03-0.14%, with the
predecessors of peas—vetch—oats — by 0 .01-0.12%. Carrying out two-time foliar
fertilizing of sugar beet with boric or composite micronutrient fertilizers against the
background of alternative fertilization increased the technological quality of roots.

It was investigated that in conditions of sufficient moisture, alternative
organic-mineral fertilization systems formed sustainable bases for growing sugar
beet under the condition that the leaves were left on the field. The application of
N90P90K90 + straw + green manure was determined to be the most ecologically
stable in short grain-beet crop rotations: the intensity of nitrogen balance — 88-95%,
phosphorus — 275-319%, potassium — 90-102%. The crop rotation factor did not
significantly affect the balance of nutrients in the soil. With the application of
nitrogen fertilizers in the spring and foliar fertilizing with micronutrient fertilizers
on the background of alternative organic-mineral fertilizers, the intensity of nitrogen
balance was 91-92%, phosphorus — 319-330%, potassium — 126-129%. In case of
alienation of leaves from the field, a sharp deficit of nitrogen and potassium was
formed in the soil under all fertilization systems, while a positive balance of
phosphorus was maintained.

The highest economic and energy efficiency of sugar beet cultivation was
provided by the application of N90OP90K90 + straw + green manure in the barley-
pea-winter wheat-sugar beet crop rotation: conditional net profit — 30,310 UAH /ha,
profitability — 37%, energy efficiency coefficient — 5.5. Application of nitrogen
fertilizers in spring and foliar top dressing with micronutrient fertilizers on the
background of alternative organic-mineral fertilizers increased conditional net profit
compared to autumn application of fertilizers — by 9380 UAH /ha, profitability — by
12%, Kee — by 0.3.

Key words: fertility, leached chernozem, short crop rotations, fertilizers,

sugar beet.



