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Uenb uccnedosaHull — coBepweHCmMeogaHUe MmexHono2ull 8030e/bigaHuUsi  CeMbCKOX035UCMBEHHbIX
KyIbmyp C UCNO/Ib308aHUEM UHHOBAUUOHHBIX CEbCKOX035UCMBEHHbIX MaWwuH O 8HECEHUS XUOKUX a30MHbIX
MuHeparnbHbix y0obpeHull Ha ocHose KapbamudHO-ammua4yHoOU CMecu. A2pOoXUMUYECKUE Meponpusimusi ¢
NPUMEHEHUEM UHHOBAUUOHHBIX XUOGKUX a30MHbIX MUHeparbHbiX y00bpeHull Ha 0CHoge KapbamuOHO-aMMuayHoU
cmecu (KAC) ¢ dobasnieHuem cepbl N0 UHHOBAULOHHBIM MEXHOM02USM C NPUMEHEHUEM UHHOBAUUOHHOU MEXHUKU
AGMAMCA  8aXHEUWUMU U NEPCNeKMUBHbIMU  (hakmopaMu 8  CeflbCKOX035IiCMBEHHOM  npou3sodcmee
pacmeHuegod4eckol npodykyuu. MiccredogaHus UHHOBALUOHHLIX Chocobog U mexHUYecKux cpedecme Arsi BHeCeHUs
Kudkux ydobperuli KAC e meueruu psda nem (2018-2021 e2.) nposodurnuck cosmecmHo co cneyuanucmamu MNAO
«KytibbiuegAsomy u AO «EgpomexHuKa» Ha OCHOBHbIX CEsTbCKOX035liCMeeHHbIX Kybmypax [1080/mKCKO20 pealoHa
(Camapckas obnacmb) — nweHuya (3pogas u 03umasi), KyKypy3a, no0COHEYHUK, cos — Ha nossx Camapckozo FAY u
aeponpednpusimuti  Camapckoll, Boneoepadckoll, OpeHbypackol, YnbsiHosckol u [leH3eHckol obnacmed.
Uccnedyembie 8 onbimax MexHomoauU U mexHuyeckue cpedcmea obecneyusaom 03MoxHoCcMb npumeHeHus KAC
pa3nuyHbIMU cnocobamu: 8HYmMPUNOYEEHHO, 8 8UOE HEKOPHEBbIX NOOKOPMOK, NOBEPXHOCMHO No 8e2emupyrowel
yacmu pacmeHuli u KombuHUpogaHHO. CucmemMamu3upogaHbl Cyuiecmeylouwue MmexHomo2uu U MmexHuyecKue
cpedcmea gHeceHUs KUdKux asomHbix ydobpeHuli Ha ocHose KAC. [MposedeHbi cpagHUMESbHbIE UCNbIMaHus no
OUEHKe npeumywjecme cmaHOapmHo20 Xudko2o azomHoe2o ydobpeHus KAC-32 (32%— N) u uHHo8ayUOHH020 — azom
— cepocodepxatyezo — KAC+ S (24-26% — N u okono 4% — S). PaspabomaHbi cnocobbi 8HECEHUS KUOKUX a30MHbIX
ydobpeHuti Ha ocHose KAC. lMonyyerHble pesynbmamsi uccriedosaHull no38oasim azponpednpusmusiM No8bICUMb
ypoxalHoCmb 8030e/1bIBaeMbIX CEMbCKOXO03SIUCMBEHHbIX Kybmyp U UX 3¢hbhekmusHOCMb 0COBEHHO 8 YCrIoBusIX
HeAoCMmamoyH020 YBMaXHEHUS C BbICOKUMU amMOC(OEPHbIMU U NOYBEHHbIMU memnepamypamu U npu
npo2Ho3upyemom 2110banbHOM NoMenseHuU.
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The purpose of the research is to improve cultivation technology of agricultural crops using innovative engineering
designed for application of liquid nitrogen chemical fertilizers based on carbamide-ammonia mixture. Agrochemical
measures with the use of innovative liquid nitrogen chemical fertilizers based on a carbamide-ammonia mixture (CAM)
with addition of sulfur according to innovative engineering and technology are the most important and advanced factors
in production of crop products. Research of innovative methods and technical means for applying fertilizer solution of
the carbamide-ammonia mixture for a number of years (2018-2021) was carried out jointly with specialists of PJSC
KuibyshevAzot and JSC Eurotechnika involving main agricultural crops of the Volga region (Samara region) — wheat
(spring and winter), corn, sunflower, soy — in the fields of the Samara State Agricultural University and agricultural
enterprises of the Samara, Volgograd, Orenburg, Ulyanovsk and Penza regions. The technologies and technical
means studied during experiments provide the possibility of using carbamide-ammonia mixture in various ways:
subsurface, in the form of foliage application, superficially along the vegetative part of plants and combined. The
existing technologies and technical means of applying liquid nitrogen fertilizers based on carbamide-ammonia mixture
were systematized. Comparative tests were carried out to assess the advantages of standard liquid nitrogen fertilizer
CAM-32 (32% — N) and innovative nitrogen-sulfur-containing — CAM + S (24-26% — N and about 4% - S). Methods of
applying liquid nitrogen fertilizers based on carbamide-ammonia mixture have been developed. The obtained research
results will move agricultural enterprises to increase the yield of cultivated crops and their efficiency, especially in
conditions of insufficient moisture with both high atmospheric and soil temperatures and taking into regard predicted
global warming.

Keywords: agricultural crop, technology, innovations, fertilizer solution, yield.
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O heKTUBHOCTL CMOXHEWLWero npouecca NpPOM3BOACTBA CEMbCKOXO3SNCTBEHHON MPOAYKLMM
3aBUCUT OT MHOXECTBA (DAKTOPOB, OAHWUM M3 KOTOPbIX SIBNSIETCS YPOBEHb MNOAOPOAMS MOYBbI M €ro
nopaepxaHue Ans HeobxoAMMOrO MWTaHMs, pOCTa U PasBUTUS PaCTEHU C LENbl  MOonyveHus
MaKC/ManibHO-BO3MOXHOM  YPOXANHOCTM  BbICOKOTO  KayecTBa. ArpoXMMUYEcKMe MeponpusaTus C
NMPUMEHEHNEM MHHOBALMOHHbIX KUOKMX a30THbIX MUHepanbHbIX YAobpeHuin Ha ocHoBe kapbamupaHo-
ammmayHoit cmeck (KAC) ¢ pobaeneHnem ocTpo-HeobXoaMMoNn Ans pocTa v pasBuTMS pacTeHun cepsbl (S)
N0 MHHOBALMOHHBIM TEXHOMNOTUSM C MPUMEHEHMEM WHHOBALMOHHOA TEXHWUKM SBASKOTCS OOHWUM U3
BaXXHENLLMX M NEPCMEKTUBHEMLLMX (DaKTOPOB B CENMbCKOXO3SMCTBEHHOM NMPON3BOACTBE PACTEHNEBOLYECKOM
npoaykum [1-3 ,6, 7, 9].

3aKnioyeHne y4eHbIX O KPUTUYECKOM HeaocTaTke MPOAOBONLCTBUS B MUpe (OCOOEHHO B
pasBMBalOLLMX CTpaHax) TpebyeT 3HAYMTEeNbHOTO YBENMYEHUS KONMMYeCcTBa NPOLYKTOB MUTaHUS,
COOTBETCTBEHHO, CENbCKOXO3ANCTBEHHOM MPOAYKUMW, B CTpaHax, UMEIOLMX pe3epB Kak B 3eMeESbHbIX
yrogbsix, Tak 1 B BOSMOXHOCTSIX 3HA4NUTENbHOTO MOBbILIEHUS 3GEKTUBHOCTI TEXHOMNOMMIA NPOU3BOACTBA
[10-15].

K Takum cTpaHam, B nepBylo oyepedb, OTHOCUTCS Poccusi, KoTopas 3a CYET KOPEHHOro
peOpMMPOBaHNS CENMbCKOTO XO3AIMCTBA B NOCNEAHWE rofbl 3aHMMAeT NUAMpytoLLee MecTo Mo 3KCMopTy
3epHa MLUeHnLbl, CEMSAH NOLACOMHEYHUKA W APYIrMX CENMbCKOX03MCTBEHHbBIX NPOAYKTOB.

Ha cerogHsilHWA O€Hb COBMECTHO C COTPYAHUKAMV BedyLuux, TepputopuanbHo Onmskux K
Camapckomy rocyaapCTBEHHOMY arpapHOMY YHUBEPCUTETY, CEMNbXO3MALIMHOCTPONUTENbHBIX NPeanpUSTUiA
(AO «EBpotexHuka» u OOO «[Merac-Arpo») n xummdeckux 3aBopoB (MAO «Kynbbiwes A30T» 1
«TonbATTMA30T») CUCTEMATU3NPOBaHbI 1 MPOTECTUPOBAHLI OCHOBHbIE CMOCOBLI 1 cneuuanbHble arperatbl
Ans ApdEKTUBHOTO NpuMeHeHMs xuakux yaobpenuin KAC npu Bo3aenbiBaHUM CenbXo3kynbTyp (puc. 1) [2-
6, 8].

Lenb uccnedosaHuli — COBEPLLEHCTBOBAHNE TEXHONOMI BO3LENbIBAHUS CENbCKOXO3ANCTBEHHbIX
KynbTyp C WCNONb30BaHMEM MHHOBALMOHHBIX CEMNbCKOXO3ANCTBEHHBIX MALUMH 4SS BHECEHWUS KUAKMX
a30THbIX MUHepanbHbIX YA0BpeHUn Ha 0CHOBe kapbaMMaHO-aMMUaYHOM CMECH.

3adayu uccnedosaHuli — CUCTEMATU3NPOBATL CYLLECTBYIOLLME TEXHOMOMMM W TEXHUYECKue
CPeACTBa BHECEHNS XUAKMX a30THbIX yaobpeHuit Ha ocHoee KAC; npoBeCTU CpaBHUTEMNbHbIE UCTbITAHWS
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No OLUEHKe NPEUMYLLECTB CTaHAAPTHOMO Xuakoro as3oTHoro ygaobpewumss KAC-32 (32% — N) u
WHHOBALMOHHOrO — asoT-cepocogepxatiero — KAC + S (24-26% — N u okono 4% - S); paspabotatb
OnTUMarnbHble

cnocobbl  BHECEHWMS XWOKMX a30THbIX yaobpenuit Ha ocHoBe KAC 1 3hdheKTMBHOrO NpUMEHEHMs
WHHOBALMOHHBIX CEMbCKOXO3ANCTBEHHbIX MalWH M 0BOpYAOBaHUA A1 BHECEHWS XKUAKMX a30THbIX
MWHepanbHbIX yoobpeHuin Ha ocHoe KAC npu Bo3aenbIBaHM Pa3nnyHbIX CENbCKOXO3AMCTBEHHbIX KYNbTYP.
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Puc. 1. TeXHUKO-TEXHONMOTrNYECKIE CXEMbI BHECEHMS XUAKMX MUHEPanbHbIX YaobpeHnin KAC:
a) | — onpbickuBaTenem Yepes KpynHokanenbHble POPCYHKN: 1 — Ha MOBEPXHOCTb MOYBLI; 2 — HA PACTEHMS;
Il - LIJJ'IaHFaMI/I-yﬂJ'II/IHVITeJ'IFIMI/I Ha I'IOBerHOCTb MOYBbI, 6) MyJ'IbTI/I-VIH)KeKTOpOM BHyTpI/II'IO‘-IBeHHO

Mamepuanbl u memodb! uccnedoeaHull. lccnefoBaHNst MHHOBALUMOHHBIX CMOCOBOB 1
TEXHWYECKNX CpeAdcTB Ans BHeceHus xugkux ypobpenun KAC B TeyeHuu pspa net (2018-2021 rr.)
npoBoAnnncL coBMeCTHO co cneunanuctamm MAO «KynbbiwesA3ot» n AO «EBpOTEXHMKA» HA OCHOBHbIX
CeNbCKOXO3AMCTBEHHBIX KynbTypax lMoBosmkekoro pervoHa (Camapckas obnactb) — nileHnya (sposas 1
o3uMast), KyKypy3a, NofCcOnHeYHuK, cos — Ha nonsax Camapckoro MAY u arponpegnpuatnii Camapckon,
Bonrorpaackoit, OpeHbyprckon, YnbsHOBCKOi 1 eH3eHcKkon obnacrei.

B wnccnegosannax onpbickuBatenn AO «EBpoTtexHuka» (puc. 2, a) ans obpaboTku 3epHOBbIX
kynbTyp KAC (puc. 2) KOMNNEKTOBan1Cb KpynHOKanenbHbIMM CTPYMHbIMKM (puc. 2, 6) 1 AednekTopHbIMM
(puc. 2, B) hopCyHKaMu W LaHraMn-yanMHUTENSMW 4719 BHEKOPHEBbIX NMOAKOPMOK 3€PHOBBIX M NPONALLHbIX
KynbTyp C LENbl MCKMOYEeHUs ux «oxoroB» (puc. 3) M obecneyeHnss HeobxoauMoro kayectsa
TEXHOMOTMYECKOTO MPOLecca UM BbICOKOW NPOU3BOAWUTENBHOCTU  MALUMHHO-TPAKTOPHBIX — arperaTos.
OtnununtensHon ocoberHocTblo KAC sBRsieTcs cogepxaHne B HEM as3oTa B Tpex hopmax: HUTPaTHbIN
— 8%, aMMOHMIHBIN — 8%, amnaHbIn — 16%, YTO onpeaensieT NPONOHMMPOBaHHOE AeNCTBUE YA0OpeHUs 1
obecneumBaeT ero noBbILLEHHYID APEEKTUBHOCTb 3@ CYET Pa3HOrO MO BPEMEHW AEUCTBUSA Ha pa3BUTHe
pacteHus. OnblTamu gokasaHa Hannyyiwas acpdektneHoCTb KAC npu Apo6HOM ero BHeCEHWUM 13-3a pasHbIX
COCTaBNAOWMX N0 a30Ty: 1) BHYTPUNOYEHHO Neped BECEHHEN KynbTuBaLMen OnpbiCKMBATENSAMU W
MyTbTUMHXEKTOpPaMu; 2) NIMCTOBAs NOAKOPMKA OMPbICKMBATENAMM C KPYMHOKaNenbHbIMIU (hOPCYHKamMmn 1
BHEKOPHEBAsi NOAKOPMKa ONPbICKMBATENSMU C YASIMHUTENbHBIMM WaHramm; 3) obpaboTka pactsopom KAC
Mo KOIOCY ONpbICKMBATENAMM C KPYMHOKaNenbHbIMU (hOPCYHKaMU.

Tak kak nIMcTo-cTe6enbHON YacTbio PacTeHUiA yCBaUBaETCs TONbKO aMUAHbIN a3oT, koToporo B KAC
coaepxuTcs Tonbko 16%, a aMMOHUIHBIE W HUTPaTHbIE (hOPMbI a30Ta, cocTasnsatowme 16% (8 n 8 %),
YCBaWBAOTCS KOPHEBOW CUCTEMOI PacTeHMI, TO Npu 06paboTke yA0OPEHNSMI pacTeHMI ONPbICKMBATENSMM
C KpynHokanenbHbIM1 dhopcyHkamn KAC, 4aCTU4HO CTekas C IUCTBEB 1 Nonajdas Ha 3eMiTio, BIUTbIBAETCS B
noysy B BMAE BHEKOPHEBOW MOAKOPMKW NOCne aTMOC(EPHbIX 0CaAKOB, TaKKe YCBaMBAETCS pPacTeHUSMM
yepes KOPHEBYIO CUCTEMY Yepes onpefeNieHHoe BpeMs B 3aBUCUMMOCTH OT MOrOAHbIX YCIoBui. B cBasun ¢
9TUM npu ApobHom BHeceHun KAC ans yCKopeHns TUTaHus pacTeHuil npedycMaTpuBarnoch npeanoceBHoe
BHeceHue KAC 1o 30% v Gonee 0T HOPMbI BHECEHUS, YTO B LLEIOM MOBbILIAET ero 3gGeKTUBHOCTb (puc. 4).

Ona addektneHoro npumeHenns KAC, rnaBHbiM 00pa3om, Ha MponawHbIX — — KyKypy3a,
NOACONHEYHWUK — HA NMO3AHUX (ha3ax pasBUTUS KymbTyp AN UCKITIOYEHUS «OXOroBY» PaCTEHUI NPUMEHANUCH
YOSMHUTENbHbIE WAHTM B PA3fIMYHOM  KOHCTPYKTUBHO-TEXHOMOrMYECKOM  WUCTOSHEHUU: C  OOHUM



OTBEPCTMEM Ha KOHLIE (puC. 3) MNK HECKONbKUMM OTBEPCTUSMU (HeMeLkas tompma Lechler) — ans Gonbluein
9h(PeKTUBHOCTY MO NOLLAAN BHECEHMS.

Puc. 3. MNoakopmka onpbickBaTeneM ¢ yaNMHATENbHBIMM LWTaHramu (a),
cnegbl BHeceHHoro KAC (aBykpaTHO — 3a [jBa NpOX0Aa) B MeXaypsabs Kykypy3bl (6)

Pesynbmambi uccnedoeaHull. [lpoBeAeHHble CPaBHWTEMbHbIE NOMEBble ONbIThl  Janu
BO3MOXHOCTb OLEHUTb BIIUSIHUE Ha YPOXaHOCTb UCCedyeMblX CENbXO3KYNbTYP KaK XUAKX MUHEParbHbIX
yaobpenuin Ha 6ase KAC B umctom Buge — KAC-32 (N — 32%) B CpaBHEHWUN C TBEPABIMM MUHEPANBHBIMY
yAOBpeHUsIMU — aMMUavHON CENUTPOMN (puc. 4), Tak U 3PPEKTUBHOCTb XKUAKMX a30THbIX yaoOpeHui B
yuctom Buae KAC-32 B cpaBHEHUM C a30T-CEPOCOAEPKALUMMI XNAKAMM MUHEPaNbHbIMK yaobpeHnsamm KAC
+ S
(N = 24-26%, S — 0o 4%), T0 eCTb onpeaenuTb BMsHWe cepbl Npu JobasneHun ee B KAC B COOTHOLLEHMM
1:6. Tak xuakue MuHepanbHble yoobperns Ha 6ase KAC no cpaBHEHWIO C TBEPALIMM B CPEAHEM MOBbILLAKOT
YPOXaHOCTb: TBepAOoK ApoBoi nweHnLbl — Ha 30%, NofAconHeYHuKa — Ha 16%, Kykypy3bl — Ha 33%, cou —
Ha 47%. B HoBOM xumakoMm MuHepansHoMm yaobpeHun KAC + S gobaskon cepbl CHWXaeTcs gons asoTa
OTHOCUTENBbHO CTaHaapTHoro yaobpenus KAC-32 ot 32 po 24-26%. B onbitax Ha kaxgon KynbType
yaobpeHus no a3oty N BHOCUNUCH B paBHbIX 3KBUBANEHTHbIX HOpMax Ha 1 rektap, a cepa — 13 pacyeta 5
kr/ra. [laHHble HOPMbl 0GECNEYMBAIOTCS Kak MPK Pa3oBOM BHECEHUM NONHOA HOPMbI, Tak U Npu APO6GHOM
BHECEHMU: 3@ HECKOIbKO BHECEHMIA — MPOXOA0B OMpbICKMBATENS (HE3ABUCUMO OT MX KONWYECTBA), UTO



obecneynBaeT yCTaHOBNEHHbIN 00beM BHECEHNS YI0BPEHNIA, Kak U B BapuaHTe C TBepAbIMM Ya0bpeHnsamMm
— pasbpacbiBaTenem.
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Puc. 4. CpasrutenbHas (cpeaHss 3a 2018-2020 rr.) ypoxanHocTb (L/ra) SpoBOi NiLEeHULbI,
COM, KYKYPY3bl, NOACONMHEYHMKA NPy BHECEHUW XMAKUX MUHepanbHbIX yaobpeHnit Ha 6ase KAC
B CPaBHEHWUW C TBEPAbIMM (aMMUaYHas cenuTpa)

[ins noBbILweHNs 3¢hPEKTUBHOCTY XMAKMX MAHEPanbHbIX yA0OPEHN B NONEBbIX MCCNIEA0BAHMSX Ha
o3umoi nweHule copta basuc cenekumm Camapckoro HUMCX npumensncs mynstumHxektop OO0 «[Merac-
Arpo» (puc. 5), 4TO NO3BONUNO NOMYYMTb CYLLECTBEHHYIO MpubaBky ypoxas (puc. 6). B mexaypsabsax
LUMPUHO 25 CM 1 Ha pacCTosiHMM 13 CM B psiaKe C MOMOLLBI0 AfMHHBIX UrT C OTBEPCTUAMM Ha KoHLe KAC
BBOAMTCS Ha HYXHYH0 rMyBuHy (puc. 4) v nog AaBneHUEM BMpbICKUBAETCS B NOYBY B KOPHEOOUTAEMBIN CIION,
ObICTPO yCBAMBAETCS @30T HATPATHbIN 1 aMMOHUIAHBIA M NO3XE — a30T aMUAHbIN.

Puc. 5. Mynstunnxektop OOO «[Merac-Arpoy:
a — BHeLwHWit Bua; 6 — cxema BHeceHus KAC

B pe3ynbTaTe npoBeAeHHbIX UCCNeLoBaHNN C MynbTUMHXekTopoM 00O «[Merac-Arpo» npu BHece-
Ham KAC Ha noceBax O3MMOi MLUIEHMUbI B CTagun KyweHnst 6bina monyvyeHa 3HauuTenbHo Bonbluast
YPOXaMHOCTb, YEM B OMbITax C MPUMEHEHNEM OMPbLICKMBATENS C KPYMHOKanenbHbIMW AeNeKTOPHbIMMU
CTPY/HbIMK POpPCYHKaMK (puc. 6).
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Puc. 6. YpoxaitHocTb (L/ra) 03umoi nileHuubl copTa basnc B 3aBMCHMOCTY OT MPUMEHEHUS]
WHHOBALMOHHbIX TEXHOMOMI BHECEHWS XMUAKMX a30THBIX CEPOCOAepKaLLMX MUHEpPanbHbIX YaobpeHuin Ha 6ase KAC
C MUKpO3neMeHTamm (Medb — Gu) 1 rymaToM Kanust: NOBEPXHOCTHO B (hasy KyLieHns — onpbickuaatenem (O)

C KpynHoKanenbHbIMV AednekTOpHbIMIA HOPCYHKaMI 1 BHYTPUMOYBEHHO — MYNbTUMHXEKTOPOM (M)
no CpaBHEHWIO C KOHTponeMm (6e3 ynobpeHwuir)

Ona BHeceHuss KAC opHoBpeMeHHO ¢ obpabotkoir mousbl M moceBoM AO «EBpoTexHuka»
paspaboTtarno, CepuMHO BbINyCKAET W NOCTABMSET arponpeanpusTUsM MHHOBaUMOHHbIA arperat FDC,
cocroswmn 3 camon MawwmHel FDC 6000 1 cenbxoamatumH — cesnok (CONDOR, EDX u DMC) (puc. 7), a
Takke noysoobpabaTbiBatowymx arperatos: Kynbtueatopa Cenius, auckoBblx 60opoH Catros u Certos u
NHbEKTOPA CO6-CTBEHHOM KOHCTPYKUMK komnaHu «AMAZONEN-Werke».
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Puc. 7. Arperat FDC 6000 anst 060pyaoBaHust TEXHONOMMYECKMX KOMMIEKCOB —
CesAnoK pasnnyHoro Tvna u HasHaveHus komnanum «AMAZONEN-Werke»
AN OQHOBPEMEHHOIO BHECEHUS XKUAKNX MUHEpanbHbIX yA0OpeHui npu nocese

Arperat FDC 6000 nmeeT pa3nuyHble BO3MOXHOCTW NpuMeHeHns ¢ cesnkamm AO «EBpoTexHukay,
KaKk A4ns TOYHOrO BbiCEBa MPOMNALLHbIX KYNbTyp (NOACOMHEYHUK, KYKypy3a, cost v T.n.) — EDX 9000-TC, Tak
W NS 3epHa — BbICOKOMPOWU3BOAMUTENbHBIMU CEANKaMM 4115 MPSAMOro, MyNbYUPYIOLEro U TPaAULMOHHOIO
nocesoB — DMC 9000 m DMC 12000 u BbICOKOMPOU3BOAMUTENbHBIMK CEANKaMu [Ang  npsiMoro



MynbYMpyloLLero u TpaguumoHHoro nocesoB — Condor 12000 u Condor 15000 (puc. 8). OcobeHHo
3 heKTUBHbI NOCNEAHNE CEANKM NPU NOCEBE 03UMbIX NPU HEAOCTATOYHOW BNIAXHOCTY NOYBbI.

— Cesnka To4Horo Bbicesa EDX 9000-TC

Bbic P auTenbHan c Primera DMC 9000/12000

,D.OFIO/'IHMTeI'IbHaﬂ
nOTpeGHOCTb B TAre Boicokonp TenbHan ceanka CONDOR 12000/15000
50 n.c.

Puc. 8. BapuanTbl arperatuposanus FDC 6000 ¢ 3epHoBbIMM 1 nponallHbiMu cesnkamu AO «EBpoTexHukay:
nponavuHasi cesnka TouHoro BoiceBa EDX 9000-TC, 3epHoBbIe cesnkm Ans Knaccudecknx TexHonoruin u No-Till,
Mini-Till: DMC 9000; DMC 12000; Condor 12000; Condor 15000

[nsa npsMoro u Myrb4MpoOBaHHOTO NMOCEBA Ha MpUMEpe LIMPOKO pacnpocTpaHeHHoi B Poccuw
BbICOKONpoM3BoauTENbHOM cesanku Primera DMC (puc. 8, 9) npeacTtaBnseTcs cucteMa BHECEHUS KUOKUX
ynobpenuin KAC 0OHOBPEMEHHO C MOCEBOM Yepe3 OTAEeNbHO-KOMMIEKTyeMoe npucnocobnexne caam
[ONOTOBUOHOMO COLUHMKA C BO3MOXHBIM TaKke BHECEHWEM TBepAblX MWUHeparbHbIX yaobpeHuit. Mpu
BHECEHMM XWUIKNX MUHEPanbHbIX yA0OpeHNA OAHOBPEMEHHO C BbICEBOM CEMSH W BO3MOXHbIM BHECEHWEM
TBEPAbIX MUHEPanbHbIX YA06peHu xuakue yaobpenus nog AaBneHnem u3 yHusepcanbHoro arperata FDC

6000 no cnewumansHOM rapoTpacce NOLaTCA 3a 4ONOTOBUAHbBIE COLLHMKM W BMPbICKMBAKOTCS B NOYBY (pUC.
8).

Tk

Puc. 9. YnusepcanbHbiin arperat FDC 6000 ¢ cesnkon Primera DMC 9000,
0bopyL0BaHHON CMCTEMOI NOAAYM KUAKNX YA0OPEHUA NoJ aHKEPHbIN COLLHMK

Mpn pewweHun Npobrnembl BHECEHWS XWAKUX MUHepanbHbix yoobpeHuit KAC ogHOBpeMEHHO ¢
noceBom komnavus «AMAZONEN-Werke» Bbibpana Hambonee 3thEKTUBHYIO KOHCTPYKTUBHO-



TEXHOMOTMYECKYH0 CXEMY UCMONb30BAHKS CO3AAHHOM 1 CepuHO M3rotoensemoro B Poccuu (r. Camapa) Ha
npeanpuatum AO «EBpoTtexHuka» arperata FDC 6000 B komnnekTauum ¢ 3epHOBbIMU W NpONaLUHbIMU
cesinkamm, BbinyckaeMbIMu Ha npegnpuati AO «EBpOTEXHMKAY, TO €CTb MaLLMHHO-TPAKTOPHbIE NOCEBHbIE
Komnnekcobl ¢ yHuBepcanbHbiM arperatom FDC 6000 ans xuakux yoobpeHun n cesnkamu: nponauHbIMu
(EDX 9000-TC) u 3epHoBbiMM (DMC 9000, DMC 12000, Condor 12000 1 Condor 15000) ¢ byHkepamu ans
CEMSH W TBEPAbIX MWUHeparibHbIX YOOBPEeHU. 3T MaLUMHHO-TPAKTOPHbIE MOCEBHbIE KOMMMEKChl AaloT
BO3MOXHOCTb 06€ecneynTb 3a 0auH npoxog 6naronpusTHbIE YCROBKS AN CEMSIH CENbCKOXO3ANCTBEHHbIX
KynbTyp, BbICEBAEMbIX C OJHOBPEMEHHbIM BHECEHUEM KaK TBEPAbIX, TaK W XWUOKAX MUHEpPanbHbIX
yAO0OpEHWiA, BKITHOYAILLMX pasfinyHble OCHOBHbIE MakpoanemMeHTsl — N, P, K, Me303nemeHT cepy — S #
MWUKPO3NEMEHTbI B TBEPAOM W XMAKOM (hopMax, UTO eCTECTBEHHbIM 06pa3oM crnocobCTBYET MHTEHCUBHOMY
PasBUTUIO CENTbCKOXO3ANCTBEHHbBIX KyMbTyp C MONyYeHeM MpOAYKLMW BbICOKOrO kavectsa M Gonbluei
ypoxanHocTh. 3anpaBoyHble emkocT arperata FDC 6000 gns TexHonornuyeckux cped: ONS XUOKuX
MUHepanbHbIX yaobpeHuit umetot obbem 6000 nutpoB, cesnoyHbin arperat EDX 9000-TC ans nponawuHbIx
KynbTyp MMeeT ByHKep ANns TBepAbIX MUHEpParbHbIX yaobpeHuin o6bemom 800 nutpoB u ans cemsH — 5000
nutpoB., 3epHoBas cesnka DMC 9000 — cootsetcTBeHHO, 1050 u 3150 nutpos, cesnka DMC 12000 —
cooteeTcTBeHHO, 1500 u 4500 nutpos, ceankm Condor 12000 u Condor 15000 umeroT oguHakoBble no
BMeCTUMOCTU ansa yaobpeHnit n cemsH — cootBetctBeHHo, 3000 u 5000 nutpos, yTo obecneymBaert
NnaHnpoBaHMe BbICOKOW MPOM3BOAMTENBHOCTW arperaTtoB Npu MWMHUMAnNbHOM KONMWYECTBE 3anpaBok W
TEXHOMOTMYECKNX OCTAHOBOK.

PaspabotaHHas Homorpamma (puc. 10) cooTHoWeEHUS 06BLEMOB eMKOCTEN ANS TEXHONOMYECKIX
cpepn — cemMeHa BbiCeBaeMbIX KyrbTyp, BHOCUMbIE pa3fnyHOro Buaa yaobpenus (kuakue, Tepable) — npu
YCTAHOBMEHHbIX HOPMax MPUMEHEHUs AaKT BO3MOXHOCTb 0becneunBatb aPGEKTUBHYIO MOTUCTUKY Npu
NOArOTOBKe arperaToB K MOCEBY NPK WX 3anpaBke yA0OPEHNAMM 1 CEMEHaMK, U NNaHUPOBaTh NPOBeeHe
NOCEBHbIX PaboT C BOSMOXHO MEHbLUMMU TEXHOMOMYECKUMM OCTaHOBKaMU Npu [o3anpaBke arperaTos B
npouecce 3KcmiyaTauuu, TO ecTb C MaKCUMarlbHO-BO3MOXHOA MPOWN3BOAMTENBHOCTHI0 M BbIpaboTKOM
MaLLUMHHO-TPAKTOpHOro arperarta [9].

V, n
6000 — — — —
5000 = = —
4000
3000|5000 6000 6000 6000 6000
2000 +
5000 3150 4500 5000 5000
1000 +
800 1050 1500 3000 3000
FDC EDX FDC  DMC FDC  DMC FDC  Condor FDC  Condor
6000 9000 6000 9000 6000 12000 6000 12000 6000 15000

— ANS KUOKAX MUHEpanbHbIX yaobpeHuin (KMY)
— ANsi TBEPAbIX MAHEPanbHbIX yaobpeHui
— CeMsH

Puc. 10. EmkocTn ByHkepoB B ygobputenbHo-nocesHbix komnnekcax FDC 6000 ¢ cesnkamm
EDX 9000-TC, DMC 9000, DMC 12000, Condor 12000, Condor 15000

3aknwoyveHue. Viccnegyemble B OMbiTax TEXHOMOTMM M TEXHWYECKME CPeAcTBa obecneynsaroT
BO3MOXHOCTb npuMeHeHuss KAC pasnnyHbiMi  cnocobamu: BHYTPUMOYBEHHO, B BMAE HEKOPHEBbIX
NOAKOPMOK, MOBEPXHOCTHO MO BEreTupYIoLLen YacTi pacTeHNA 1 KOMBUHMPOBaHHO. CMCTeMaTU3MpOBaHb
CYLLECTBYIOLLME TEXHOMOMN U TEXHUYECKME CPEACTBA BHECEHMS XUAKMX a30THbIX yA0OPEHNA Ha OCHOBE
KAC; npoBepeHbl CpaBHUTENbHbIE UCTbITaHNS NO OLEHKE MPeUMYLLECTB CTaHAAPTHOMO XWAKOro a30THOMO
yaobpenns KAC-32 (32% — N) u nHHoBaLMOHHOTO — a3oT-cepocopepxatyero — KAC + S (24-26% — N u



okono 4% — S); pa3paboTaHbl ONTUMarbHbIE CNOCOObLI BHECEHWS XWAKWX a30THbIX YA0OpEHU Ha OCHOBE
KAC. Mony4eHHble NonoXuTenbHble pesynbTaTbl UCCEA0BAHNA NO3BONSAT arponpeanpuaTUsSM NoBbICUTb
YPOXaNHOCTb BO3AENbIBAEMbIX CEMbCKOXO3ANCTBEHHBIX KYMbTYp U WX 9PGEKTUBHOCTL OCOBEHHO B
YCINOBWSIX HEAOCTATOYHOTO YBINAXKHEHNS C BbICOKMMI aTMOCEEPHBLIMM 11 NOYBEHHBLIMY TEMNEpaTYPamMm 1 Npu
NPOrHO3MpyeMoM rnobanbHOM NOTENneHnN.
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