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Hccenedosanus nposodunucy ¢ Hayuno-npaxmuueckom yenmpe HAH benapycu no zemnedenuro ¢ 2022—2024 z2. na deproso-
NOO30AUCMOU C8A3HOCYNECUAHOU NOUSe, NOOCMULAEMOL MOPeHHbIM cyenunkom ¢ 2nyounvl 0,4—0,9 m. B naxomuom cioe onvimuozo
yuacmka cooepaicanocw 2,24-2,70 % cymyca, 180-200 me P20s, 257-286 me/ke K20, pH — 6,056, 14. Omauuumenvroii ocobenHo-
cmblo n0200nbIx yerosutl 2022 2. asuics depuyum enacu 8 nodee, KOMOPLLL PACMEHUs. KYKYPY3bl HAYAIU OCMPO OWywanms uepes
3 Hedenu nocne yeemenus, HACMYRUBWELO 8 HAYANE AB2YCMA, U OMCYMCMEUe 0CAOK08 8 OdbHelueM 8 medenue mpex 0eKkao ¢ pau-
HUMU OCEHHUMU 3aMOPO3KAMU 8 Nepsoll dekade cenmabdps. Ilo cymme aghpexmusnvix memnepamyp (sviue 10 °C) u xoruuecmsy
8bINABUUUX 0CAOKO8 ¢ Masl no ceHmsaopy 2022 2. 6auzok Kk cpeonemnozonremuemy (915 u 896 °C, 352 u 370 mm coomseemcmeenHo).
Ecnu 6 2022 2. ocmpwiti depuyum ocadkos Habmoodancs moavko 8 aseycme, mo ¢ 2023 2. — ¢ mas no agzycm, HO 0COOEHHO 8 UIOHE.
U obwee ux xonuuecmso 3a 5 mecsyes eecemayuu KyKypysvl cocmaeuno 180 mm npu cymme s¢pghexmuenvix memnepamyp 1148 °C.
Becemayuonnviii nepuoo 2024 2. xapakmepu3o8aics NOHUNCEHHLIMU MEMNEPAMYPAMU 6030YXd NOCNE PAHHE2O Ced KYKypYy3bl, No-
GEKUWUMU NPOOOTICUMETbHBIL 008CX0008bLIL NEPUOD, 0ePUYUMOM 0CAOKO8 8 Mae, agzycme U CeHmsope u 6oIbuUM KOIUYECHEOM
menaa, npesvicusuium Hopmy Ha 44 %. Cymma ocadkos ¢ mas no cenmabps cocmaguna 281 mm.

Hccnedosanus nokaszauu, ¥mo npu NOBMOPHOM 8blDAUUBAHUU KYKYPY3bl HA CUTOC C UCNONb308AHUEM NOCEIeliCMEUs OpeaHute-
CKUX YOOOpenutl cmabuibHo bicokull coop cyxozo eewecmsa (172,6—173,0 y/ea) obecneuusaem opobroe srnecenue 90 ke/ea azoma,
ux komopwix 30 unu 60 ke/2a 0.6. 6 eude KAC (kac) npumensiemcss 00 cesa u OCMAGUIASC 4acmo 6 eude kapbamuoa (k) — 6 paszy 7—
8 ucmves spasopoc. Taxoice svicokas ypooicainocmu (174,0—177,6 y/ea) obecneuusaemces enecenuem Nizokac 00 ceéa 6 0OuH npu-
em unu opoorno: Neoxac + Nsoxac 6 5—6 + Nioxac 8 7-8 nucmoes, Nooxac + Neoxac unu Neoxac + Neox 6 pazy 7—8 aucmoves. Cmabunvro
8b1COKYI0 ypooicatinocmb 3epra (90,2-91,4 y/2a) 6 nosmopHuix nocesax omeuecmeeHHulll 2ubpuo Jlapvsn hopmupyem npu ciedyio-
wux cxemax npumernenust azoma: Noxac + Neok, Neoxac + N3oxac + Nsoxac, Neoxac + Neoxac, Neoxac + Neox.

Tpu pasmewenuu Kykypy3ol Hocie AsUMeHs, YOPAHHO20 HA 3ePHO C 3ANAUIKOU COTOMbL, OP2AHUYECKUE YOOOPEHUA 8 8Ude NOOCHIUIOY-
noeo nasosa KPC 6 0oze 50 m/ea cnocobcmeyiom cywecmgeHHoOMY npupocmy 3epha u cyxozo eewjecmea (13,0-14,1 %). Ha smom gpone
sHecenue 90—150 ke/za 0.6. azoma 6 ude Kapoamuda 8 OCHOBHYIO 3anpasky uiu OpobHo, 6 m.4. 30 ke/ea do cesa, obecneuusaem ypoxcati-
Hocmb 3epHa 92,9-96,3 y/ea, cyxoeo eewgecmsa 185,9—193,5 y/za. Ha ¢hone npumenenus Hagosa HAUOOIbULAS YPOHCAUIHOCHb CYX020 Ge-
wecmea (193,5 y/2a) u 3epna (96,3 y/ea) ommeuaemces npu enecenuu kapbamuda no cxeme: Nao 0o cesa + Noo 6 ¢hazy 7-8 nucmoves KyKy-
py3vl 8pasopoc, bes opeanuueckux yooopernuti — N1so 0o ceea, 20e ux coop cocmasnsem 172,2 u 85,4 y/2a coomeemcmeenHo.

B sxcmpemanbhvix no200HbIX YCI08UAX NEPEOLL NONOBUHbL Becemayuu KyKypy3sl (00unbHble 0Ca0KU Ul 3aCYUTUBbIE YCI08Us) POIlb
opeanuieckux y0oOperutl 6 nogviueHul ee NPOOYKMUBHOCIU 8o3pacmaem. B mo epema xax spdexmusnocme azomuvix yooopenuil
3a6UCUM HE CIONILKO OM 800HO20 PEXCUMA NepBoll NOIOBUHBL 8e2eMAayuiil, CKOIbKO OM COBOKYIHOCMU (PaKmopos, SKI0UaIOWUx nio-
00opodue noussl, ee 61a20Y0epHCUBAIOUWYI0 CHOCOOHOCHb, NPEOUECBYIO KVIbMYPY, NPUMEHEHUe OPeaHutecKux Y0oopeHull u op.

Knroueswie cnosa: Kykypysa, azomuvle YOOOPEHUsl, YPOHCAUHOCHb, NPEOULECTBEHHUKU.

The research was carried out at the Scientific and Research and Practical Center of the NAS for Arable Farming in 2022—
2024 on sod-podzolic cohesive sandy soil, underlain by moraine loam from a depth of 0.4—0.9 m. The plowing layer of the trial field
contained 2.24-2.70% humus, 180-200 mg P20s, 257-286 mg/kg K20, pH — 6.05-6.14. A distinctive feature of the weather condi-
tions in 2022 was the moisture deficit in the soil, which maize plants began to feel acutely 3 weeks after flowering, which occurred in
early August, and the lack of precipitation in the future for three ten-days period with early autumn frosts in the first ten days of Sep-
tember. In terms of the sum of effective temperatures (above 10 °C) and the depth of precipitation from May to September 2022, it is
close to the multiyear annual mean (915 °C and 896 °C, 352 and 370 mm, appropriately). While in 2022, the acute deficit of precipi-
tation was observed only in August, in 2023 — from May to August, but especially in June. And their total amount for 5 months of the
growing season of maize was 180 mm with a total of 1148 °C of effective temperatures. The growing season of 2024 was character-
ized by low air temperatures after early sowing of maize, which resulted in a long pre-emergence period, a shortage of precipitation
in May, August and September, and a large amount of heat that exceeded the norm by 44 %. The amount of precipitation from May
to September was 281 mm.

The research has shown that at repeated cultivation of maize for silage using aftereffects of organic fertilisers, consistently high
dry matter yield (17.26-17.30 t/ha) is ensured by fractional application of 90 kg/ha of nitrogen, of which 30 or 60 kg/ha of nitrogen
in the form of UAN is applied before sowing and the remaining part in the form of urea (k) in the phase of 7-8 leaves by spreading.
Also high yield (17.40-17.76 t/ha) is provided by application of N12o uan before sowing in one step or fractionally: Neouan + Naouan
in 5-6 leaves + Nsouan in 7-8 leaves, Neouan + Neouan Or Neouan + Neok in the phase of 7-8 leaves. Stably high grain yield (9.02—
9.14 t/ ha) in repeated crops is formed by domestic hybrid Daryan at the following schemes of nitrogen application: Naouan + Neok,
Nsouan + Naouan + Naouan + Nsouan, Neouan + Neo uan, Neouan + Neok.

When placing maize after barley harvested for grain with straw, organic fertilisers in the form of bedding cattle manure at a dose
of 50 t/ha contribute to a significant increase in grain and dry matter (13.0-14.1 %). Against this background, application of 90—
150 kg/ha of nitrogen in the form of urea in the main dressing or fractionally, including 30 kg/ha before sowing, provides a grain
yield of 9.29-9.63 t/ha, dry matter — 18.59-19.35 t/ha. Against the background of manure application, the highest yield of dry matter
(19.35t/ha) and grain (9.63 t/ha) is noted at application of urea under the scheme: Nso before sowing + Neo in the phase of 7—
8 leaves of maize in a scattered manner, without organic fertilisers — Niso before sowing, where the output is 17.22 and 8.54 t/ha
respectively.
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Under extreme weather conditions in the first half of maize vegetation (heavy precipitation or drought conditions), the role of or-
ganic fertilisers in increasing its productivity increases. While the efficiency of nitrogen fertilisers depends not so much on the water
regime of the first half of vegetation, but rather on a set of factors including soil fertility, soil water-holding capacity, previous crop,
application of organic fertilisers, etc.

Key words: maize, nitrogen fertilisers, yield, predecessors.

Beenenue

CriocoOHOCTh KyKypy3bl ITOTJIONIATh MUTATENbHBIE BEIIECTBA BIUIOTH /IO CO3PEBAHMWS 3€pHA, JIETAeT ee
KYJIbTYPOH, PeIbsIBISIONICH BHICOKHE TPEOOBAaHHS K YCIOBHSIM MHHEpaibHOTO mutanus [1]. Ontumusanus
MpUMEHEHUsI YAOOPEHUii, B IEpBYIO ouepellb, HallpaBjieHa Ha KOHTPOJIb MPOAYKTUBHOTO NEHCTBUS a30Ta [2].
[To MHEHMIO MHOTHX YY€HBIX, OCHOBHBIM YCIIOBHEM BBICOKOH 3((EKTHBHOCTH a30THBIX YAOOPEHHU SBISETCS
JOcTaToyHoe obecredenue raroi [3—6]. B 3acymumiBele rofpl pacTeHUs] KYKypy3bl cliabo OT3BIBAIOTCS Ha
BHECCHHUE a30THBIX yn00penwuii [7—14]. Ha ierkux MajuorioopoJHbIX MOYBaX BPeMsi BHECEHHS a30Ta IOJDKHO
OBITH COTJIACOBAHO C MOTPEOHOCTHIO B HEM pacTeHHil. HeOombIoe KoMmuecTBO a30Ta MOKET OBITh BHECEHO
TIepe]] CEBOM, OCTaBIIIeeCs KOIMYECTBO — Mepe TeM, KaK KyIbTypa OyJeT UCIBITHIBATh HAMOOJBIIYIO TIOTPe0-
HOCTb B a3oTe [2, 15-17]. [Ipu npoBeaeHNH a30THBIX MMOJKOPMOK MOCEBOB HANOOMBIINHI 3 deKT nocTuraercs
ot BHeceHuss KAC B Buzie pa30aBiicHHBIX PacTBOPOB B cooTHomeHUH 1:3 B pazy 4—5 nuctbeB win 1:4 B dazy
8-10 mucTheB, a Takke B Buae 8—10 %-ro BomHOro pactBopa kapbamuna [18, 19]. XKumkue dhopMbr ynodpe-
HUIA IMeITH HeOOJTbIIINE TPEUMYILIECTBA TIepel TBEPAbIMU (OpMaMU B ciaabo3acynutiBbie rojpl [20].

OcHoBHas 4acTh

ITonessle onbiTel npoBoaunau B Hayuno-npaktuueckom nenrpe HAH benapycu no 3emnenenuro B 2022—
2024 rT. Ha HEPHOBO-TIANICBO-TION30IMCTON CYIECUYaHON Ha CBS3HBIX IBLICBATHIX (JIECCOBHUIHBIX) CYIIECSX
MOYBe, MOJCTUIIAEMON MOPEHHBIM CYTTIMHKOM ¢ riryOuHsl 0,4—0,9 M ¢ mpociolikaMu mecka Ha KOHTaKTe, C
coJiepaHneM B maxoTHoM cioe 2,24-2,70 % rymyca, 180-200 mr P,Os, 257-286 mr/xr K-O, pH — 6,05-6,14.
[TonroToBKa MOYBHI BKJIIOYANIA TUCKOBaHHUE, 310JIEBYI0 BCHAIKY, BECEHHEE AMCKOBaHUE, KYJIbTHBAIUIO C 00-
poHoBaHKeM U mpeanoceBHyo 0opaboTky AKIL. Kamuitneie (Ki20) B Buae xiopuctoro kamust 1 pocopHbie
ynoopenus (Pss) B BUIE aMMOHH3UPOBAHHOTO cynepdochaTa BHOCHIUCH repe/] 351071€BO BCITAIIKOM.

B ompite Ne 1 m3yganach 3pdexruBHOCTD pazauaHbX BUAOB (KAC — Nkac, kapdamum — Nk), mo3 (60—
120 kr/ra a.B.), CPOKOB (70 ceBa, B 5—6 U 7—8 JINCTHEB) U CIIOCOOOB (C 3aCIKON B TIOYBY, ONMPBHICKUBAHUEM
pactenuii 8%-HbIM PacTBOPOM, Bpa30poC) MPUMEHEHHUS a30THBIX yI00OPSHHMI TIPU TOBTOPHOM BO3/IC/IBIBAHUM
KYKYypy3bl C UCIOJIB30BaHHEM IOCHeeiicTBrs HaBo3a. [loceB mpoTpaBieHHbIX npenapatamu Makcum XL,
1 n/T + Taby, 5 n/t cemsan rubpuna Hapesa ocymectsisiics 4 mas 2022 r., 20 ampens 2023 r. u 12 anpens
2024 r., BCX0/IbI MOSIBUIINCh COOTBETCTBEHHO 22, 12 u 7 Mas. daza 5—6 nUCThEB, KOTJa MPOBOJAUIUCH MOJI-
KOpMKH, oTMeuanachk 14 utons 2022 r., 30 mas 2023 r. u 29 mas 2024 r., 7-8 nucteeB — 22, 19 u 10 urons
COOTBETCTBEHHO. YYeT ypoxkas ocymecTsisiacs 21.09.2022 r., 15.09.2023 r., 12.09.2024 r.

B ombite Ne 2 10361 U cpOKM BHECEHHsI KapOaMuia TP BO3/ACIBIBAHUN KYKYPY3bl MOCIE SIMEHS h3yda-
JUCh Ha JBYX (oHax: 0e3 opraHnveckux yAoOpeHuil U ¢ MpUMEeHEHHEeM MOJCTUIOYHOTO HaBO3a KPYITHOTO
poraroro ckota (50 1/ra), KOTOPBI BHOCWIN Tepe] 3s10;1eBoi Benamkoil. Cxema ombiTa BKIoYana 9 Bapu-
aHTOB: KOHTPOIb Oe3 ynoOpenuit, 4 Bapuanrta ¢ pa3obiM BHeceHHeM 60, 90, 120 u 150 kr/ra a.B. a30Ta 10
ceBa u 4 BapuaHTa C JIPOOHBIM MprMeHeHneM a3ota: 1o 30 kr/ra no cesa + 30, 60, 90 wim 120 xr/ra B pa3zy
7—8 mucTtheB KyKypy3sl Bpazopoc. IloceB storo ke rubpuma ocymectBisuics 4 mas 2022 r., 21 ampens
2023 1. u 11 ampenst 2024 1., BCXOABI MOSIBIIIUCH COOTBETCTBEHHO 22, 12 n 6 Mas. [logkopMka mpoBoguiiach
B T€ JK€ CPOKH, uTo U B ombiTe Nel. Yuer yposxkas ocymectsmsuics 20.09.2022 r., 14.09.2023 r., 12.09.2024 r.

[L1omans ONBITHBIX AENSHOK 29,4 M2, TIOBTOPHOCTH YeThIpexkpaTHas. HopMa BbICEBa CEMSIH B OIBITax
coctasmsia 100 Teic. wT./ra. Criocod ceBa MIMPOKOPSAAHBIN, mupuHa Mexaypsauid 70 cm. B dazy 2-3 nu-
CThEB KYKYpY3bl puMeHsuics repounu Jlromake, 3,5 i/ra + Jlyoson, 0,2 n/ra.

B 2022 r. arpens 1 Maii okazaiuck xonoaHee HopMbl Ha 2,1 °C, a HIOHb Ha CTOJIBKO K€ TPEBBICHII ATOT T10-
Ka3zarenb. B nrone TeMnepaTypHbIi 1 BOAHBIA PEKUMBI HAXOIWINCH B IIPeeaX MHOTOJIETHUX 3HAYEHUH, U4TO
OJaronpUsITHO CKa3aJoCh HA POCTE U Pa3BUTUM pacTeHUH. JleuIuT Baru B oyBe pacTeHus! KyKypy3bl Hada-
JI OCTPO ONIYIIATh Yepe3 3 HEeAENH Mocye IBETEHHsI, KOTOpOoe HACTYIMWIO B Hadane aBrycra (puc. 1). XKapkas
[Orojia ¢ OTCYTCTBUEM OCAJIKOB, HAUMHAS CO BTOPOW J€Ka bl aBIyCTa, IPUBENIN K OTMUPAHUIO JINCTHEB.

B 2023 r. cpeanecyTo4Has TeMIeparypa Bo3ayxa B alpene okasaiach Ha 1,3 °C Bblllle MHOTOJIETHETO
3HadeHus. OcaakoB Bemao 25,7 MM win 62 % ot HOpMBL. B Mae cpegHecyTodHass Temreparypa Bo3ayxa
opmia O6muskoit k HopMme (13,3 u 13,2 °C COOTBETCTBEHHO), a OCAJKOB BBHIMAJIO JUIIL 8 % OTHOCHUTEIHLHO
CPEAHEMHOT OJIETHETO 3HaueHMs. MIOHb OKa3ajcs TemibM, HO Takke ¢ Aedunurom ocaakos (32 % ot HOp-
MBI), YTO K KOHITy MeCsIIa MOBJIEKIIO 32 COOOW CHIIBHOE CHIKEHHE COJIEP)KaHUS BJIard B TOYBE 10 YPOBHSA
MepTBOTO 3amaca. B urose moroxa Obls1a yMEpeHHO TEIUIOHN C yIOBIETBOPUTENBHBIM BBINTAJCHIEM U pacipe-
nenenreM ocaakoB (80 % OT HOpMBI), YTO CHOCOOCTBOBaNIO XopouieMy (GopMupoBaHuio moyatka. OgHAKO
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IeUIUT BIATH COXPAHSIICS A0 KOHIIA BETE€TAI[MOHHOTO MEPHOa, YTO BBI3BAJIO MPEXKIECBPEMEHHOE YChIXa-
HHE pacTeHUH.

2022 T. 2023 T. 2024 r.
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Puc. 1. /luHamMuKa BIa)XKHOCTH MOYBBI B KPUTHYCCKUH MIEPUOJT POCTA KYKYPY3bI, %o

[lepBas nexama anpenst 2024 r. Oxa3anack HEOOBIYHO TEIUIOH, TIpeBbicB HOpMY Ha 6,4 °C. Teruee HOp-
™Mbl (Ha 1,2 °C) Oputa 1 BTOpas nekana Mecsma. TpeThs ekana XapakTepru30Batach OOMIBHBIMA OCaIKaMU U
XoJoaHOU morofoi. B utore Temneparypa amnpens okasanack Ha 2,2 °C BbIIlI€ CPETHEMHOTOJIETHETO 3HAYe-
HUS ¢ B 2,3 pa3a OOJIBIIMM KOJIMYECTBOM OCaJIKOB. B mepBoil monoBuHE Masi TeMIiepaTypHble yCIOBUS MPU-
OMKANKCH K MHOTOJICTHAM 3HA4YEHUSIM, 2 OCaJIKOB BBITIAJIO MEHbIIIe HOPMbL. OCOOCHHO 3aCyIUINBOM OKa3a-
Jach BTOpas nekama mecsma. M B mienom 3a Maii Beimanio 13,4 MM ocankoB (21 % oT HOpMBI) IpU cpeaHECY-
TOYHOH TemIiiepaType Bo3ayxa Ha 1,8 °C Beimie MHoroserHero 3HadeHus. Teruiee oosrunoro (Ha 1,5 °C) ¢
oOmIbHBIMU ocagkami (+ 38 %) ObLT MepBbIii J1eTHUI Mecsiil. Takast Toroja 6JIaronpuATCTBOBAIA XOPOIIEMY
pOCTy pacTeHHM KyKypy3bl. B mione cpenHecyTodHas Temrieparypa Bo3Ayxa npeBblmiana HopMmy Ha 2,0 °C,
cocraBuB 20,8 °C. XKapkas morosa ¢ BEHICOKMMHU JTHEBHBIMU TEMIIEpaTypaMH B aBI'YCTE C CYIIIECTBEHHBIM Jie-
(UIMTOM 0Ca/IKOB TPUBENIA K TOMY, YTO PACTEHUSI KYKYpYy3bl, JOCTUTHYB (ha3bl BOCKOBOM CIIEIOCTH 3epHA,
Hayvald UHTEHCUBHO yChIXaTb.

Cymma s¢dextuBHbix Temnepatyp (Boime 10 °C) ¢ mast o centsops B 2022 1. cocraBuia 915 °C, B
2023 r. ona pasusiace 1148 °C, a B 2024 r. — 1288 °C npu Hopme 896 °C. C mas no ceHts10ps B 2022 roay,
0 JIaHHBIM MeTeocTaHIu bopucos, Beinano 352 MM ocakos, B 2023 r. ux 0bU10 jumbs 180 MM, B 2024 1. —
281 mm mipu Hopme 370 MM.

B 2022 r. npu noBTOPHOM BBIpalIMBaHUU KYKYpY3bl IOJyUY€Ha camasi BBICOKAsl YPOKaHHOCTb CyXOro Be-
IecTBa, cocraBuBias B cpeadeM 183,3 1y/ra. Oro Ha 21 % Beiire mokasateins 2023 r. u Ha 13 % Ooubliie,
gyeMm B 2024 r. CO0p cyxoro BemiecTsa B Jy4mnx Bapuanrtax B 2022 r. coctaBui 182,6-196,8 wra (tadax. 1).
K HUM OTHOCSITCS BapHaHTBI ¢ Pa30BBIM WM ApoOHBIM BHeceHneM 90—120 kr/ra a3ota, a Takxe 30 Kxr/ra 10
ceBa + 30 kr/ra Bpa3opoc B 7-8 nmuctbeB. B 2023 1. U3 3TOro nepeyHs B YUCIO JYYIINX HE BOIIENT BapHAHT C
pa3oBbiM BHeceHHeM 90 kr/ra a3ora. B 3acyluiMBBIX yCIOBHAX, OTPaHHMYMBILUX POCT BETETaTUBHOIN MacChl,
oTMedaeTcs Oosiee HU3Kast 3QPEKTUBHOCTh a30Ta MPU €ro BHECEHWH B OCHOBHYIO 3ampaBky. [1o 3Toil npu-
YHHE MpUMEHEeHue He Tonbko 90 kr/ra B oguH mpueM, HO u 120 Kr/ra mokasano, XOTs U HEJAO0CTOBEpPHOE,
CHIDKEHHE YPOXKalHOCTH CyXOTro BellecTBa KyKypy3sl. B 2024 r. myumunmu mo cOopy cyXoro BelIecTBa OKa-
3aJIMCh TOJILKO 6 BapMaHTOB. B mepByo ouepensr 3TO 4 BapHaHTa ¢ BBICOKOM J1030i a3ota (120 kr/ra pa3oBo
i ApoOHO), rae nmomyyeno 175,0-183,9 u/ra, wnu va 30 Kkr/ra MeHbLIeH ¢ TpOOHBIM BHECEHHEM KapOamuia
B a3y 7-8 nmuctheB Bpazopoc B po3ax 30 uau 60 kr/ra. B KOHTpoIbHOM BapuaHTe nonydeno 114,8 1/ra, yto
MeHbIIE BCErO U3 TpeX JeT MccleloBaHui, a B JyumeM Bapuante (120 xr/ra 1o cesa) mpubaBKa OT a30Ta
oka3zanach camoit Beicokoi — 60 %. B 2023 r. B nyumem Bapuante (60 kr/ra 10 ceBa + 60 kr/ra Bpa3dopoc B
7-8 nmuctheB) npesbimenne coctaBuio 30 %. B 2022 r. npu Takoii ke 03e a3ota, Ho ¢ npruMeHeHneM KAC
B MEXIYpsabs, — Toabko 17 %.
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B utore, B cpeHeM 3a 3 rofa caMblil BRICOKHIA COOp CyXOTO BellecTBa KyKypy3bl ObLI 0OecrieueH 3a cueT
npumeneHust Neokac 10 ceBa + Neok Bpazopoc B a3y 7-8 nucteeB. HemocroBepHas pa3HuIla Mojy4eHa U B
BapHaHTax C pa30BbIM Wi ApoOHBEIM BHeceHreM 90—120 kr/ra a3ora. JJaxe BapuaHT ¢ BHeceHHeM Nsoxac 10
ceBa + N3k Bpa3zopoc B a3y 7—8 nucTheB B cpelHeM 3a 3 roja He TI0Ka3al JOCTOBepHoe cHIbKeHune. Ho mst
MOJTyYeHHUs] CTAOMIIBHO BBICOKHX YPO’kKaeB HEOOXOIMMO, YTOOBI 3TO MPOWCXOTUIIO €KErOAHO. JTOMY COOT-
BeTCTBOBaNM 4 BapwaHTa C 1030i azoTa 120 xr/ra (B OAWH TpHEM /O CeBa WIH JPOOHO), TN TOIYUSHO
174,0-177,6 u/ra, u 2 Bapuanra ¢ ypoxaitnoctsio 172,6-173,0 1/ra u 1030it azora 90 kr/ra, u3 kotopsix 30
i 60 Kr/ra BHOCWIIOCH Bpa3opoc B a3y 7—8 nucTheB.

o ypoxaitnoctu 3epHa 14%-Hoii BIa>KHOCTH MMOMYYEHBI HHBIE, YeM 10 COOPY CYXOro BEIECTBa KYKypy-
36l 3aKOHOMepHOCTH. Tak, B 2022 . myumme pe3ynbtaTs (72,1-78,2 11/ra) moka3anu He OMWHHAALATH BapH-
aHTOB, a TATh: TpHU ¢ ApoOHEIM BHeceHueM 120 kr/ra a3ora u aBa — 90, xorma B ga3y 7—8 IHCTHEB MPUMEHS-
nock 60 xr/ra a.B. B Buge KAC B Mexnypsaps win kapboamuaa Bpa3zopoc. [IpubaBka OTHOCHUTEIHHO KOH-
Tpons (64,3 1/ra) cocraBuna 12-22 %. B 2023 r., Ha000pOT, MyUIIUMH OKa3aluch Te ke 11 BapuaHTOB ¢
ypokaiiHOCTEIO0 91,6-98,2 11/ra u npubdaBkoi kK KoHTpoIto 21-30 %. DTo KOMOMHAIUY ¢ Pa30BBIM WIIH JPOO-
HBIM BHeceHneM 90-120 kr/ra azora, a Takke BapuanT ¢ BHeceHrneM 30 kr/ra a.B. KAC mo cea + 30 kr/ra
I.B. a30Ta B BHJe Kapbamuaa Bpa3opoc B pazy 7—8 muctheB. B 2024 r. aydmux BapraHTOB BHECEHHSI a30Ta
OBLIO TOJNBKO IISATh: C OJHOKPATHBIM HMJIM APOOHBIM BHeceHreM 120 kr/ra azora u IpoOHBIM B 1o3e 90 Kr/ra
o cxeme 30 kr/ra no cea + 60 kr/ra Bpa3dbpoc B 7—8 MUCThEB. YPOKAHHOCTH 3epHA B ITHX JTYUIIUX BapH-
aHTax okasanach camoii Beicokoit (100,3—105,4 1/ra), npeBbICUB KOHTPOJIb Ha 58—66 %. B cpennem 3a 3 ro-
Ja HaOOp NyYIIMX BAPMAHTOB OCTAJICS TaKUM ke, KakuM OH ObUT B 2023 r. OmHAKO €KETOIHO BBICOKYIO
YPOXKAMHOCTh 3epHa 00eCHeuriIn TOJIbKO 4 BapuaHTa MPUMEHEHHs a30THBIX yIOOpPEHHU: TpU ¢ APOOHBIM
BHecenueM 120 kr/ra u oauH ¢ BHecenueM 30 kr/ra a.B. B Bujae KAC mo cepa + 60 kr/ra B Buae kapbamuia
Bpa3Opoc B ¢a3zy 7-8 mucTtbeB KykKypy3bl. B cpennem ona cocraBmima 90,2-91,4 1/ra, mpeBBICHB KOHTPOJIb
0e3 a30THBIX ynoopenuii Ha 33—-35 %.

Paznuunsnie BUIBI, 1O03bI U CPOKU BHECCHHA a30THBIX yI[O6pCHI/H71 OKa3aJIi HE3HAYUTCJIbHOC BJIHWAHUC HA
BIIQXHOCTh 3€pHa, KOoTopas mo cocrossHuo Ha 21.09.2022 r. m3mensuiace B mpenenax 45,2-47,0 %,
15.09.2023 r. — 33,0-35,9 %. IIpu ybopke 12 ceHTsA0pst BIaxxHOCTH 3epHa B 2024 r'. COOTBETCTBEHHO TOJY-
YEeHHOMY PACTeHHSMH KOJHMYECTBY TeIla OKa3alaCh CaMOW HH3KOW, HO C CYIIECTBEHHBIMH Pa3TUYHSIMU
MEX]y BapuaHTaMH ombitTa. MuHEMYyM cocTasiisut 27,6 %, makcumym — 34,3 %. Hecmotps Ha 3T0, B cpej-
HEM 3a 3 rojja BIQKHOCTh 3€pHA MO BapHaHTaM ONbITa Kojebaiach B HEOOJNBIIMX Ipeaenax — oT 36,1 mo
38,6 %. OTmeuaeTcs TeHACHIUS €e CHIKEHUS pu A03¢e a30Ta 120 kr/ra, r/1e B CpeHeM 110 4 BapraHTaM OHa
cocraBmia 36,4 %, npu 60—90 kr/ra BiIaXHOCTH 3epHa Bo3pocia 1o 37,1-37,5 %, a B KOHTpoJie OKa3ajiach
caMo# BBICOKOH — 38,6 %.

Tabnuna 1. BausiHue 103 M CPOKOB BHECEHUsI a30THBIX Y100peHHii HAa YPOKaliHOCTH CYyX0I'0 BEeLIeCTBA U 3ePHA KYKYpY-
3bl IPH NOBTOPHOM BBIPAIIMBAHUH, 1I/Ta

Ne Cxema NnpuMeHeHust Cyxoe BellecTso 3epHO CTaHJAPTHOM BIaXKHOCTH

e = y]’:;“)ﬁpe“;’ K/ Fa*r T 2022 . 2023 . 2024r. | Cpemmee | 20227 2023 . 2024r. | Cpennee
1 0 167,6 124,9 114,8 135,8 64,3 75,7 63,5 67,8
2 60 177,6 136,9 149,9 154,8 69,8 86,5 82,6 79,6
3 30 30 172,6 1421 140,8 151,8
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120 xr/ra B a3y 7—8 nucTheB Bpa30dpoc, a TakyKe BapuaHT ¢ Pa30BBIM BHECEHHEM 10 ceBa 150 kr/ra 1.B. a30-
Ta B BuAe KapObammma. OHM obOecrieuniy mpuOaBKy K KOHTpoito 6e3 azota 8,9-12.3 %. Ha Ge3naBozHOM
¢done B myumeMm Bapuante (Nao+s0) yposkaliHOCTh coctaBmia 176,6 1/ra, 4To OJIM3KO K KOHTPOJIBHOMY Bapu-
aHTy Ha HaBo3HOM QoHe (173,8 1/ra) u Ha 15,3 % npeBbIIaeT KOHTPOJIBHBIA BapuaHT O€3HABO3HOTO (OHA.

B 2023 r. ¢ 3acynnumBBIMH YCIOBHSMHU TIEPBOH TOJOBHHBI BereTanuy Jryqmue BapuadTsl (90-150 xr/ra
a30Ta B OJIUH IpueM Wik podHo) Ha done 50 T/ra HaBo3a chopmupoanmu 200,1-209,7 n/ra cyxoro Beie-
CTBa, 00eCIeynB MPUOaBKy K KOHTpoIto 19,8-25,5 %, a Mo OTHOLICHHIO K O€3HABO3HOMY KOHTPOJIO — 44,1—
51,0 %, B TO BpeMs Kak B IPEABIAYIIEM IOy MPEBBIIICHIE COCTABISIIO TOIBKO 23,6—27,4 %. Beicokue npu-
0aBKM ypo)Kasi OT HABO3a M a30THBIX yA00peHui momydeHnsl U B 2024 r. — 44,8-53,0 %. Ha stom done npu
OOMIIBHBIX OCaIKax B MEPBYIO MOJOBUHY BEreTalMy Jy4IIHe pe3yibTaThl MOKa3add BapHAHTHI C JOTIOCEB-
HBbIM BHECCHHMEM a30Ta, Jaxe B o3¢ 60 kr/ra. Torma kak BEICOKHE JI03bI a30Ta B MOAKOPMKY (90—120 kr/ra)
OTHOCHTEIHHO cXeMBI N3o+60, TJI€ TIOJTyUEeHA camasi BBICOKas ypoxaiHocTh (178,7 m/ra) cbop cyxoro Bere-
CTBa CYLIECTBEHHO CHU3WIN. B 2024 r. B OTNIMYKE OT MPONLIBIX JIeT 3 (HEeKTUBHOCTh MUHEPATIHLHOTO a30Ta Ha
(oHe opranndeckux yaoOpeHuil Obu1a Oosee BEICOKOW, KOT/Ia OOMIIbHBIE OCAIKK B MEPBYIO MOJIOBHHY BeTe-
TaIlMX KyKYPY3bl IPUBEIHU K €r0 BEIMBIBAHUIO. A TIOAKOPMKH OKa3aluch Maiod() (DK THBHBIMH.

Tabnuna 2. YpoxkailHOCTb CyX0ro BelleCTBA H 3¢pHA KYKYPY3bI B 3aBHCHMOCTH OT /10351 H CPOKa BHeceHHsI Kap6aMuia
HA Pa3JIM4YHbIX (oHAX MPHMEHEeHHUs OPraHHYecKUX yA00peHuii NpH BO3/1eJILIBAHMM N0c/1e SUMeHsl, 1/Ta

Jlo3a asora, | Cyxoe BelecTBo | 3epHO CTaHIapPTHON BIaXKHOCTH
Kr/ra | 2022r. [ 2023r. [ 2024r. | Cpemsee |  2022r. | 2023r. | 2024r. | Cpennee
doH 6e3 HaBO3a
0 153,2 138,9 116,8 136,3 58,0 83,3 64,8 68,7
60 164,7 166,6 136,7 156,0 65,0 93,7 76,1 78,3
30+30 160,1 170,6 141,7 1574 65,2 96,4 77,7 79,8
90 168,7 164,5 1442 159,2 67,8 94,4 81,4 81,2
30+60 176,6 170,8 148,5 165,3 69,4 97,7 84,3 83,8
120 169,7 178,5 150,1 166,1 64,8 96,9 85,2 82,3
30+90 169,7 185,0 1414 165,4 65,0 102,0 81,0 82,7
150 1744 193,1 149,0 172,2 66,9 104,7 84,5 85,4
30+120 170,6 171,8 147,1 163,2 64,8 95,8 82,0 80,9
Cpeodnee 167,5 171,1 141,7 160,1 65,2 96,1 79,7 80,3
®on — HaBo3 50 T/ra
0 173,8 167,1 1379 159,6 66,1 92,2 775 78,6
60 184,4 1775 169,1 177,0 68,1 98,7 95,1 87,3
30+30 179,3 187,4 163,2 176,6 68,5 104,9 91,7 88,4
90 183,1 200,1 174,4 185,9 71,0 110,0 97,7 92,9
30+60 192,0 209,7 178,7 193,5 74,2 115,3 99,4 96,3
120 1849 205,3 1694 186,5 69,6 1140 954 93,0
30+90 189,3 207,8 166,5 187,9 71,0 116,9 94,1 94,0
150 1924 205,0 170,5 189,3 71,2 112,3 95,8 93,1
30+120 195,2 201,6 165,5 187,5 77,1 112,0 89,8 93,0
Cpeodnee 186,0 195,7 166,2 182,7 70,8 108,5 92,9 90,7
HCPos AB 15,5 21,3 14,7 17,4 6,0 10,1 6,8 7,8
A (BapuaHT) 9,1 15,2 10,4 11,9 3,5 6,7 48 5,2
B (doH) 5,0 7,1 49 58 2,0 3,4 2,2 2,6

Brecenune opranndecknx yao00peHNi O3BOIIIIO MOBBICUTH COOP CYXOT0 BEHIECTBA KYKYPY3bl B CPEIHEM

3a 3 rona Ha 14,1 %. A3oTtHble yaoOpenus B ny4iunx BapuanTax (90—150 kr/ra B oauH npruem M ApoOHO)
npu ypoxaitnoctu 185,9—-193,5 u/ra moBbicunu ee Ha 16,5-21,2 %. A OTHOCHTENBHO KOHTPOJISA O€3HABO3HO-
ro ¢ona ona Bo3pocia Ha 36,4-42,0 %. Eciu Ha (oHe BHECEHMs HaBO3a caMasi BHICOKas YPOKaWHOCTh IO-
nydeHa B cxeme Nao+e0, TO Ha Oe3HaBO3HOM — Niso B OZIMH IIpHUEM, TJe OHa cocTaBmia 172,2 1/ra.

[lo ypoxaifHOCTH 3epHa CTaHIAPTHOM BIAKHOCTH MOJYYEHBI MHBIE 3aKOHOMEPHOCTH B CPAaBHEHHHU CO
cOopoM cyxoro BemecTBa. B 2022 r. siydmiux BapuaHTOB Ha (poHEe HaBO3a ¢ ypokaiiHocThio 74,2—77,1 11/ra
OBLIO TOJBKO JBa: ¢ BHeceHneM 30 kr/ra a3ota a0 ceBa u 60 wim 120 kr/ra B pazy 7-8 nuctheB. B 2023 r.
Jy4IlIue pe3yibTaThl 00eCeYrBaIiCh IPU BBICOKMX H03ax a3oTa (120—150 kr/ra B 0OuH OpUeM WK Ipoo-
HO), a Taxke mpu BHeceHnu 30 Kr/ra 1o ceBa u 60 Kr/ra B MOJKOPMKY, I/Ie YPOKaHHOCTb 3epHa COCTaBIIsIIa
112,0-116,9 w/ra. B 2024 r. nojydeHbl aHAJOTHYHBIE CYXOMY BEIIECTBY 3aKOHOMEPHOCTH, KOTJa JyYIlIne
pe3ybTaThl TIOKA3aIM BapUAHTHI C JIOTIOCEBHBIM BHECEHHEM a30Ta, Jaxke B o3e 60 kr/ra. A mpu ApoOHOM
BHECEHHHU a30Ta TOJNBKO oauH BapuaHT (N3o+60) OKazascs B uucie Jydmux. HecMoTpst Ha 910, B CpeiHeM 3a
3 T0/a B YHCIIO Jy4lIuX Ha (hOHE MPUMEHEHHs OPraHWYeCKUX YJO0OpEHH BOIILIH BAPUAHTHI C PA30BBIM (JI0
ceBa) WK IpoOHBIM (70 ceBa U B a3y 7—8 nucTheB Kykypysbl) BHeceHueM 90150 kr/ra. YpokalHOCTB
3epHa CTaHIAPTHOM BIAKHOCTH B 3THX BapHaHTax cocTaBuia 92,9-96,3 u/ra, IpeBBICUB KOHTPOJIBHBIN Ba-
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puant storo ¢ona Ha 11,8-12,2 %, a Ge3naBo3Horo — Ha 35,2-40,2 %. Mexmy TeM, €KEroJHO BBICOKYIO
YpOXKaHOCTH 3epHa (HOPMUPOBAT TONBKO OAWH BapuaHT — 30 kr/ra azoTa 1o cesa + 60 xr/ra B ¢azy 7—8 nu-
ctbeB. Ecnu Ha QoHe HaBo3a 3Ta cxema obecneunBaia caMmylo BBICOKYIO ypoxKaiHOCTh 3epHa (96,3 1/ra), To
6e3 Hero — Niso B oguH mpueM 10 ceBa (85,4 n/ra). [IpubaBka oT BHECEHHs OpraHUYECKUX YAOOpEHUH B
CpeIHEM II0 BCEM BapHaHTaM ombITa cocTaisuia 13,0 %.

BraxxHOCTB 3€pHa KYKypy3bl B IIEPBYIO OUYepeh 3aBUCENIa OT TEIUIOBBIX pecypcoB. IIpu cymme addek-
TUBHBIX Temmepatyp B 2022 1. 915 °C cpennee 3HaueHHe ee Ha Oe3HaBO3HOM (QoHe cocTaBisuio 46,6 %,
HaBo3HOM — 45,8 %. B 2023 r. cymma sddexTuBHBIX Temmneparyp aocturia 1148 °C u BIaxHOCTH 3epHa
cam3mnack 1o 35,7 u 35,3 %, a B 2024 r. mpu cymme 1288 °C 3T0T mokazarens eme yMeHbImics A0 29,2 u
29,6 % cooTBeTCTBEHHO. B cpeqHeM 1o Tpem rojgaM ucciel0BaHui, MoJoOHO NPEeabIIyIIeMy OIBITY, MOKHO
OTMETHUThH 00Jice BBICOKYIO BJIaKHOCTh 3¢pHa B KOHTPOJILHOM BapHuaHTe 0e3 mprMeHeHus HaBo3a (38,5 %).
Pasnuria mo oTHolIEHUIO K yIoOpeHHBIM a30ToM BapuaHTam coctaBuia 0,8-2,0 % u mpu BHeCEHHH HaBo3a
oHa ymenbwiack o 0,1-1,5 %.

3akia0ueHue

1. I[Ipr MOBTOPHOM BBIpAIIMBaHWU KyKypY3bl HA CHIIOC C UCIIONB30BAHUEM TOCIEASHCTBISI OPraHUUECKUX
yaoOpeHuii cTabuIsHO BEICOKHIA cOop cyxoro BemiectBa (172,6-173,0 1/ra) obecneunBaetr ApoOHOE BHEcCe-
uue 90 kxr/ra a3ota, u3 kotopbix 30 wim 60 kr/ra a.B. B Buae KAC npumMensieTcst 10 ceBa U OCTaBIIAsCS YacTh
B BUJe KapOamunaa B ¢a3y 7-8 mmctheB BpazOpoc. Takke Beicokas ypoxaitHocTs (174,0-177,6 1/ra) obec-
nevynBaeTcs BHeceHneM Nixkac 10 Ce€Ba B OJIWH NMpHeM WK IpoOHO: Neokac 0 ceBa + 1o Niokac MyTeM
ornpeickuBanus 8%-HbIM pacTBopoM KAC B a3y 5-6 u 7-8 nuctbes, Nookac 110 ceBa + Ngokac C 3aJ1€JIKOH B
Mexaypsbsa, Neokac 10 ceBa + Neox Bpazopoc B a3y 7—8 JTUCTbeB.

2. CtaOuipHO BEICOKYIO yposkaitHOCTh 3epHa (90,2-91,4 11/Ta) B MOBTOPHBIX MOCEBaX OTEUYECTBEHHBIN TH-
Oopun apbsiH popMHUpYET MpH CIEAYIOMIUX CXeMaX MpUMeHeHus a3oTa: Niokac A0 ceBa + Ngox Bpazdpoc B
(dazy 7-8 muctbeB, Neokac 10 ceBa + 1o Niokac IMyTeM omnpbickuBanus 8%-HbiM pactBopoM KAC B dazy 5-6
n 7-8 muctheB, Neokac A0 ceBa + Neokac € 3aeNKON B MeXAYpAIbs, Neoxac 10 ceBa + Ngox Bpazopoc B a3y
7—8 nucTheB.

3. IIpu pa3merieHnu KyKypy3sbl Iocye siaMeHs, yOpaHHOTO Ha 3epHO C 3aMallkoi COJIOMBI, OPTaHHUECKHIE
ynoOpenus B Buze noactwiouHoro HaBoza KPC B moze 50 T/ra cmocoOCTBYIOT CyIIECTBEHHOMY MPUPOCTY
3epHa u cyxoro Beuiectsa (13,0-14,1 %). Ha satom ¢one BHecenue 90-150 kr/ra 1.B. a30Ta B BUAE KapOamu-
Jla B OCHOBHYIO 3alpaBKy HWJIM JApoOHO, B T.4. 30 Kr/ra 70 ceBa, oOecreuynuBaeT ypoxaiHocTh 3epHa 92,9—
96,3 1/ra, cyxoro Bemiecta 185,9-193,5 1/ra.

4. Ha ¢donHe npuMeHeHHss HaBo3a HauOoubIas ypoxkailHOCTh cyxoro BemiectBa (193,5 m/ra) m 3epHa
(96,3 w/ra) ormMeuaercs npu BHeceHnH Kapbamua o cxeme: Nao 10 ceBa + Ngo B (ha3zy 7—8 TUCTBEB KYKYPY-
3bI Bpa30opoc, 6e3 oprannueckux ynoopenuit — Niso 10 ceBa, rae ux coop cocrasiser 172,2 u 85,4 1/ra coot-
BETCTBEHHO.

5. B akcTpemManbHBIX TIOTOJHBIX YCIOBHUSX IEPBOW MOJIOBUHBI BEreTallui KyKypy3bl (OOMIBHBIE OCAIKH
WM 3aCyIUIMBBIC YCIOBHUS) POJIb OPTaHMUECKUX y/IOOpEHHId B MOBBIIICHUH €€ MTPOAYKTUBHOCTH BO3pAcTaeT.
O (hexTUBHOCTD a30THBIX YOOPEHHI 3aBUCHT HE CTOJILKO OT BOJHOTO PEKMUMa NEpBO TOJOBHHBI Berera-
WU, CKOJIBKO OT COBOKYITHOCTH (PaKTOPOB, BKJIFOYAIOIINX IUIOJOPOANE TIOYBHI, €€ BIAroyAep KHBAFOIIYIO
CIOCOOHOCTD, IPEIIECTBYIO KYIbTYPY, IPUMEHEHNE OPTaHUIECKUX YIOOPEHUH H JIp.

6. BnaxxHOCTh 3epHa KyKypy3bl B MIEPBYIO OUEpeb 3aBUCHUT OT TEIUIOBBIX PECYPCOB M B MaJIOH CTENEHHU
OT BHOCHMBIX a30THBIX YAOOpEHUi, KOTOpBIE IPH ONTHMAIBHBIX J103aX MPUMEHEHHUS! CIOCOOCTBYIOT €€ CHU-
)kenuro 10 2,0-2,2 %.
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