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CoJlepskaHUEM KOJUIOMJHOTO cepedpa, CIOCOOCTBYIOIIMM IMOBBIIICHHUIO YPOXKAfHOCTH U B TOM 4HUCIE
MIPeAHA3HAYEHHBIM 11 COBMECTHOTO HCIIONIb30BaHMS C aKaPUIMIAMU U MHCEKTUIMAAMHU. TeXHUIECKUM
pe3yabTaToOM  SIBISICTCS TIOBBIIICHWE AaKAPUIUIHOH aKTHBHOCTH B OTHOIICHHH OOBIKHOBEHHOTO
MayTUHHOTO KJell[a, IIOBBIIIEHHE WHCEKTUIMIHON aKTUBHOCTH B OTHOIIEHHH OOBIKHOBEHHOU
KapTo(enbHOM TJIM, MOBBIIICHHE MPOTUBOBHUPYCHON AaKTHBHOCTH B OTHOLIGHHHM BHpYCa >KEITOH
KypYaBOCTH JINCTBEB TOMaTa, TOBBIIICHHE CTaOWIBHOCTH YJOOpEHHS, KaK KOJJIOMJHOW CHCTEMBI, a
TaK)Ke CHMXKCHHE HOPMBI BBOJA aKapHUIMIOB M MHCEKTHUIMJOB IPU UX COBMECTHOM HCIOJIB30BAaHUM C
yaoopenueM. JKuakoe KOMIUIEKCHOE YIOOpEeHHE COAEPKUT KOJUIOMIHOE cepedpo M KOMIUIEKC MaKpo- H
MHKpPO3JIEMEHTOB B COJIEBOH (opMe, a Takke B popMe XenaroB "MeTaI-3THICHANaMIHTETPayKCy CHas
KUCIJIOTA", TIPH 3TOM OHO JIOTIOJIHUTEIBHO COJCPIKUT TaIOBBIA aM(OMOIUKapOOKCUIIIMIMHAT HATpPUs,
MOJMBUHWINUPPOJINIOH, a BOAA TPEABAPUTENBHO CTPYKTYPHUpPOBaHA IIYHIUTOM TIPH CIEAYIOIIEM
COZIEpXKaHUHM KOMITOHEHTOB, T/J: HHUTpar cepedpa - 0,9-6; Goprunpun nHatpus - 0,4-2,8; TaynoBbli
amdononuKapOOKCUIITHIIMHAT HATPUsI - 7-46; TONMBUHWITUPPOIUIOH - 5-80; MonnOaaT ammonwus - 1,8-7;
TeTparugpar okrabopar Harpus - 11-40; xemar menu - 33-70; xenmar muHKa - 23-70; Xemar Maprasna -
27-82; xenar xkobaysra - 7-35; Boga cTpyKTyprpoBaHHas - 561,2-883,9.
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KUIKOE KOMILUIEKCHOE YAOBPEHUE
OBJIACTb TEXHHMKH, K KOTOPOM OTHOCUTCSI U3OBPETEHHE

N306peTeHre OTHOCHTCS K CEIBCKOMY XO3SHUCTBY, @ MMEHHO K XHIKAM
KOMIUIEKCHEIM  yHoOpeHHsM C  COJepXaHMEeM  KOJLIOHHOTO cepebpa,
CIIOCOGCTBYIONIAM IOBHIIEHHIO YPOXKAHHOCTH U B TOM HHCIIC npeaHa3HaYeHHBIM

JUTS COBMECTHOTO HCIIONB30BaHMS C aKapHIIMIAaMU ¥ HHCEKTHI/aMH.
HPEI[I_HECTBYIOHII/Iﬁ YPOBEHb TEXHWKH

U3 ypoBHS TEXHWKH M3BECTHO HCTIONb30BAHHE cepeOpa B ¢opme BOIHOIO
pacTBOpa HOHOB cCepeOpa [https://www.urozhayxxi.com/juss-argentum—agro].
MexaHu3M [elCTBMS Tperapara 3aKiioJaercs B TOM, HTO HOHBI cepebpa
3aKpeIUIIOTCS M YAEPXKUBAIOTCA Ha KICTOTHBIX CTeHKaxX (UTONATOreHHbIX
MHKPOOPTaHH3MOB, MPOHUKAIOT 4epe3 UX KIETOUHYIO CTCHKY, U TOJABIAIOT HX
pasMHOXeHre. HelocTaTkoM Takoro MOAXOAa ABIAETCA TO, 41O cepedpo B BHIAEC
JOHOB OYeHb AKTHBHO W GBICTPO MOIVIOIMIAETCS MBUIBIO M Ap. MUKPOYACTHLIAMH, a
Taloke Ha COJHIIE IIOXBEpraeTcs WHCONALMH. JTO TNPHUBOJMT K TOMY, HTO
3alUTHBIHA 3G QeKT ABIAETCS KPAaTKOBPEMEHHBIM. Bosee TOro, HOHBI cepebpa, 6e3
BeIecTBa WIM (OPMBI A HX JOCTAaBKH, IIOXO NPOHMKAIOT B TKaHb pacTeHus.
JT0 TaK JKe OrpaHHYMBaeT MPUMEHEHHE Nperapara B KauecTBe peryJiiropa pocTta

pacTeHmii, a TaKKe P UCIOIE30BAHUK COBMECTHO C GYHIUIHIaMH.

VI3 ypOBHS TEXHUKH M3BECTHA KOMITO3HLIKS, BKIIO4ArOIast XeJaTHyo popMy
uoHOB Ag' H Cu?* u copepxalas B KadeCTBe Xenaroobpa3oBaTens (GyJIEBOBYIO
kucnoty Ci3sHig2OgsNsS,, mpu 3TOM  OHA JOMOJIHUTENbHO BKiodaeT 25%
KOHIIEHTpaTa OPTaHHIECKOro BeIIeCTBa, COACPHKAIIEro GypBO- U AMHUHOKHCIIOTEI,
OpraHu4YecKue, TyMUHOBBIE U donueByr0 KHCIOTHI, & TalKe JIETKOAOCTYIHBIC JULA
pacTeHHiA: a30T B KOHIEHTpaiu# 1,25 r/n,docdop B KOHLEHTpAIWH 5,5 /11, KamuH
B KoHUeHTpanuu 10 I/1, KanblMd B KOHICHTPALH 0,3 r/n, KpeMHMH B
KOHIIGHTpalMy 4 MI/JI, Xeje30 B KOHIEHTpaluH 0,5 r/n, MarHui B KOHIEHTpalM{

55 wmr/n, moymbaen B koHuenTpamuu 0,01 Mr/1, Mapragen B koHuenTpanuy 0,02
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M/, UHK B KOHLEHTpaumuu 9 Mr/i, 6op B KOHUEHTpammu 1 Mr/, HaTpuél B
KOHLEHTpauuH 2,3 1/11, cepy B KOHUCHTPAlHMH 0,1 r/x1, cenen B koHuenTpauuu 0,02
r/n, a Takke TIMOOMpenuHbl, ayKCHHB, HMHAOMII-3-MaC/IsIHyl0 KHCIIOTY, H
murokuuuusl [RU 2738483, MIIK COSF 11/00, AOIN 59/00, AO1P 3/00, AO1P
21/00, omy6i. 14.12.2020].

KOMIIO3MIKs TIPOSBISET aKTHBHOCTh B Ka4ecTBe MECTHLHAA C JOCTaTOTHO
POZIOIDKUTENBHEIM d(deKToM AeHCTBHA, a Taloke SABIACTCH 3¢ heKTHBHBIM

IpenapaToM JJis CTUMYJIALKM POCTa pacTeHHMH.

Haubonee ONM3KAM K 3asBICHHOMY H300DETCHHIO SBIACTCA HKUAKOC
KOMILTEKCHOE yI0OpeHue, coiepkallee KOJUIOnJHOe cepebpo ¥ KOMIUIEKC MaKpo-
M MUKPOJJIEMEHTOB B COJIEBOH ¢Qopme, a Takxe B dopMe XenaToB «MeTalli-
STHJICHINAMHMHTETPAYKCYCHas KHMCIIOTa», a COIEpXaHHe JIEUCTBYIOLIMX BEIIECTB
cocrapnser, r/n: cepebpo - 0,5, 6op - 2, Menb - 9, uuHK - 4,5, Mapragen - 9,
monubmen - 3, kobamst - 0,3, MarHH#t - 2, JKeneso 2, Kamid - 4

[https://tdahp.ru/pestitsidy/zeromix-alpfa/].

VioGpenue o0nazaeT KOMIUIEKCHBIM JIEHCTBHEM, HAIPABICHHBIM  Ha
[HOBbIICHWE YPOXANHOCTH, @ TAalkKe YCHIMBAET JCHCTBHE XHMUYECKHX

(YHrUIMOB P KX COBMECTHOM HMCIIOJB30BaHUH C yHOoOpeHHEM.

HemocraTkaMyd OMNMCaHHBIX BbIE KOMIIO3UIMH H yIoOpeHus SBJISIOTCSA
OTHOCHTEJIbHO HEBHICOKad OHOIMAHAsA aKTUBHOCTH B OTHOIICHHH OOBIKHOBEHHOTO
HAyTUHHOIO KJIeLa, OGLIKHOBEHHOM KapTodelnpHOH TIH, BHpYycCa KeJNToN

Kyp4aBOCTH JINCTHCB TOMATA, a TAKXXEe HEJIOCTATOYHAA CTaOMIIBHOCTD KOMITO3HLIUH.

CYILHOCTb U30BPETEHWA

Jajauell W306peTeHHs SBILETCS CO3JaHUE YAOOpEHH, 0013 1a101IET0
KOMILIEKCHBIM IPOJIOHTMPOBAHHBIM JIefCTBHEM, HANpPaBIICHHBIM Ha MOBBIICHHE

ypOXKANHOCTH, 2 TAKKE HHCEKTHIMIHON 1 TIIPOTHBOBUPYCHON aKTHBHOCTBIO.

TexHn4eCKHM pe3ysibTaToOM ABJIACTCA IIOBBIIIICHHUE aKapI/II.II/II[HOi;I

AKTUBHOCTA B OTHOILICHUH OOBIKHOBEHHOI'0 NAayTHHHOrO KICIIa, MOBBIICHNEC
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MHCEKTHIMHON aKTHBHOCTH B OTHOIIEHMM OOHIKHOBEHHOM KapTOQenbHOH TIH,
MOBHIIEHHWE [POTHBOBUPYCHON aKTMBHOCTH B OTHOLICHWH BHpYCa KEJITOH
KYpYaBOCTH IIICTBEB TOMATa, IIOBHINIEHHE CTaOMILHOCTH YyHOOpeHHs, Kak
KOJUIOMIHOH CHCTEMBI, a Takke CHIDKEHME HOPMBI BBOJa aKapuUIHMIOB H

HUHCEKTHIINAO0B IIPpH UX COBMECTHOM HCITOJIb30BaHNHU C ynoGpeHneM.

TexHudeckuii pe3ynbTaT HOCTHIAeTCd TEM, 9YTO JKUIKOE KOMIUIEKCHO®
ynoGpeHye COAEPKAT KOIUIOMAHOE CepeOpo M KOMILIEKC ~Makpo- H
MUKpPOSJIEMEHTOB B coleBoil Qopme, a Takke B (OpMe XelaToOB «METaLl-
STHICHANAMUHTETPAYKCYCHas! KUCIOTa» IIPH 3TOM OHO JOMOJHHUTENBHO COMCPXHUT
TAJUIOBBIH aM(ONOIMKAapOOKCUTTIMIIMHAT HATPYSI, IIOJMBHHIWINMPPOJIUIOH, a BOJA
TIpeBApUTELHO CIPYKTypPHPOBAaHA IIYHIHTOM IPH CIEIYIOMEM COAepkaHUH

KOMIIOHEHTOB, I'/JI:

Hurtpart cepeGpa 0,9-6
Boprunpun HaTpus 0,4-2,8
TamtoBbIi aMpOIOTHKapOOKCHITTMIIMHAT HATPUSA 7 - 46
IToaUBHHUNITUPPOIUIOH, 5-80
MonmubaaT aMMOHHS 1,8-7
Terparunpat okTabopaT HaTpHs 11-40
Xenar Megu 33-70
XenaT LIMHKA 23-70
Xenart Mapragua 27 -82
Xenat xobanpTa 7-35
Bona cTpykTyprpoBaHHas 561,2 - 883,9

Wunkoe KOMIUIEKCHOe yAoOpeHHe TpencTaBisier co0od  BOXHBINA
KOJUTOMIHBIA pacTBOp, JEHCTBYIOIIMM BEIIECTBOM KOTOPOTO  SABIAIOTCA

HAaHOpa3MEpHbIE  YacTHIBl  cepebpa, CTaOWIM3MPOBaHHBIE  IONMMEPaMH,
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00eCIIeYHBAIOIIMM ONTUMAIPHOE HX B3aUMOJEHCTBHE C JIUCTOBOY MMOBEPXHOCTBIO
COIEPKUT MaKpO- ¥ MUKDODIIEMEHTHI B COJIEBOH U XeIlaTHOH (opmax. VY noGpenue
spisiercs]  3QQEKTHBHBIM CPECTBOM Ul KOPPEKIMH JIHCTOBOTO NHUTAHHA
pacTeHui, 0OpaGOTKH CEMsH W IIOCEBHOIO MaTepHajia Ha KapTodene, OBOIIHBIX,
TIOIOBBIX, pance # Ap. Vicnonb3oBaHHE MOJM(UIMAPOBAHHBIX HAHOPa3MEPHBIX
yacTHIl cepebpa 3HAYUTENHFHO yBENMYMBaeT IUIOMIANb MX KOHTaKTa € KyTHKYJIOH
pacTeHHs, YCHIMBAaeT TPAHCIIOPT NWMTATeNbHBIX BEIIECTB M HX YCBOCHHE
pacTeHHeM. DTO IO3BOJIAET NOIYYaTh BHICOKYIO OHOIOrHYECKyIO 3¢ EeKTUBHOCTD
B HH3KMX KOHLEHTpAIHAX, 9TO JeaeT PeHTabeNbHBIM NPHMEHEHUe YA0OpeHHs

Npy MUHAMAJIBHBIX PHCKaX A oxpyxcalomeﬁ Cpeabl.

CBEJIEHMS, TIOATBEPXJAIOIIUME BO3MOXHOCTD OCYUIECTBJIEHUA
W30BPETEHUA

HpOHBBO].ICTBO KOMIIJIEKCHOI'O )XUIKOI'o yno6peHwI COCTOUT N3 HECCKOJIBKHX

9TaIloB.

Ha mepsoM »3Tame OCYIECTBIAIOT CTPYKTYpUpOBaHME BOIBI IIYHI'UTOM,
KoTopasi BKIIIo4YaeT TpH cTajuu. Ha mepBoidl cTaguy OCYHIECTBILIOT MOATOTOBKY
TeXHUYeCKO# BOABI IMyTEM 0OpaTHOro ocMoca A0 CTaHAapTa BOJBI obecconeHHO.
3aTeM NpPOBOASAT BOJONOATOTOBKY OOECCONIEHHOH BOXBI IMyTEM OTCTAMBAHHS B
IIyHTUTOBOM QMIBTPE B TeUeHHEe 24 YacoB, NPY 3TOM pasMep YacTHULl LIYHIUTa B
dunpTpe cocrasnser or 0,5 g0 2 cM. Ha 3akim0uuTeIbHOM CTaIMA OCYIIECTBIAIOT
CTPYKTYpHpPOBaH¥e BOABI C IOMOIIBIO OJJHOBPEMEHHOH IOZAa4H B AHCIIEPraTop
BOZIBI, MOJIyYEHHONW Ha BTOPOH CTaJuM, U YaCTHI IIYHTHTa pasMepoM He Gonee
0,01 MmMm.

[lyarur sBIsAeTCS MNPUPOJHBEIM KOMIIO3UTOM, CTPYKTypa KOTOpOro
npencTaBiser cobod  aMOpQHEIHA MHKpOIIOPUCTBIH  KBAaplEBEIA  Kapkac,
3QMONHEHHBIA BBHICOKOAUCIIEPCHEIME (OKONO 1 MKM) YacTHNaMH MHHEpajoB
QJIFOMOCHUIMKATHOTO psiga. OfHUM U3 aKTUBHBEIX KOMIIOHEHTOB LITYHIUTA ABJIAIOTCA
dymiepeHonof00HbIe CTPYKTYphL IlonyueHHas Ha MEpBOM 3Tale BoJa HMEET

CTPYKTYDPY MOJIEKYJIAPHO-KOJUTONTHOI'O pacTBOpa THApaTAPOBaHHBIX
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dynnepeHONONOOHEIX YacTHL, BO3AEHCIBYIOIIMX HAa BPEAHYIO MHUKpodIopy,
CIIOpBI PacTEeHMil, BOXOPOCeH, BUPYCHl, OMONIOrMYEeCKHe TOKCHHBI, a TaKkxKe sina
relsMMHTOB. Kpome TOro, BOAa [IOIONHHUTEIBHO MHMHEPAIM3YeTCs 3a CUer

BXOJAIIUX B COCTaB LITYHIHTa Makpo- 1 MUKPO3JIEMCHTOB.

Ha BTOpOM 3Tale NPOBOAAT CHHTE3 cepebpa B HaHOpasMepHOH Qopme.
CMecHTeNBHBIN PEaKTOp 3aMONHAIOT CTPYKTYPHPOBAHHON Ha IIEPBOM dTalie BOJOHH,
B KOTOpOHl pPacTBOPSIIOT HHTpaT cepeOpa. 3aTeM B OTHENbHYIO eMKOCTh Nel
o6seMoM 1,5 M’ 3QIHBAIOT NOATOTOBJEHHYIO HA IIEPBOM JTame BOXY M IpH
IepeMEIMBAHNK MOAAIOT TAJUIOBBIA  aM(ONONMKapOOKCUIIIMLUMHAT —HATPUA
(Amodonax 7-TX). ITocne nepememmBanus pactsop Am¢onaka 7-TX npu roMonm
Hacoca IEepeKayuBalOT B CMECHUTENbHBIM peakTop. Temmeparypa B peakTope
HOIKHA ObITH MHTepBase 15 — 25 °C ¥ NOCTOSHHO KOHTpOJMpyeTcs. B eMkocTh
Ne2 o6bemoM 1,5 M® TakKe 3aIMBAIOT CTPYKTYpPHPOBAHHYIO Ha IEPBOM 3Tane BOLY
¥ INpUCHIIAIOT HaBecKy Ooprunmpuna HaTpus. Ilocne mnonHoro pacTtBopeHHA
GOprujipu/ia HaTpUs CMeCh IOJ[aeTCsi B CMECHTENbHbIA peakTop. ITo okoHYaHHH
mpolecca CHHTE3a B CMECHTEIBHOM DPEaKkTope IOJy4YaloT —OJHOPOIHYIO

MIPO3pavYHyIO0 CBETIO-KOPUYIHEBYIO ) KUAKOCTD.

B peakiuu cuHTe3a cepebpa B HaHOpa3MepHOH (popme GOprujipuj HaTpus
CITy’KMT BOCCTaHOBHTeNIEM HUTpara cepedpa. AMbonak 7-TX npencrasiser coboi
amporepusiit IIAB, mno3BonsiomMi CTaOMIU3UPOBATE  BBEICOKOMUCIIEPCHYIO
KOJUIOMJHYIO CHCTEMY, BKIIIOYAIOIIyI0 HaHOpa3MEpHBIE 4YacTHIBI cepebpa.
TonyuenHas cucTeMa o0JafaeT BHICOKOH arperaTMBHOM YCTOHYMBOCTHIO B
mupokoM nuanasoHe pH (4-12), cmocobHa K peaMCIEPTHPOBAHHUIO IIOCIE
BBICBIXaHU, IIEPEHOCUT MHOT'OKPaTHYIO 3aMOPO3KY/pa3MOpO3Ky,

HCYYBCTBUTCIIbHA K BO3JICHCTBUIO aHHOHOB U OHO3apAOHBIX KATHOHOB.

Ha TperseM 5Tame OCYIUECTBISIOT HACBILCHHE KOJUIOMIHOHW CHCTEMBI,
TNOJy4EeHHOM Ha BTOPOM 3Tarlle, JJIeMEHTaMH IHTAaHUsA, TIPEJCTAaBIAIOMAME CO060H
MaKpo- M MHKpPO3JIEMEHTHI B CONeBOH U xenatHoit dopmax. Ilepen noGasnenueM

3JIEMEHTOB ITMTAaHUS B CMECHTEIIbHBIN P€aKTOp BHOCAT IMOJIMBHHUJIITHPPOIHUAOH H
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pa3sMeIMBalOT OO ITOJHOTO pPAacTBOPEHUS. 3aTeM II004epefHO B pPeakTop
HOOABIAIOT MONHONAT aMMOHHMS, TETparuapaT OKTabopaT HaTpus, XelaT MeIH,
XenaT LIMHKa, XeJlaT MapraHlia ¥ Xenar kobainpra. BpeMs nepememmnBaHus Bcex

KOMITIOHCHTOB COCTAaBJIACT HC MCHCC OJHOIO 4aca.

HOHPIBPIHHJIHPIPPOHPII[OH BBEICTYIIACT B  Ka4YeCTBE  OOIIOJIHHTEJIBHOI'O
c1‘a6nnn3npyfom;ero arecHTa KOJUIOMJHOA CHUCTEMBI, IperATCTBY A 06pa303aHmo
KPYIIHBIX arjioMe€paroB AUCIICPIrHPOBAHHBIX YaCTHIl K BBIIIAJCHHIO HX B OCaJOK.
Kak CJICACTBUE, BBCACHHUC B PpacTBOp MOAaHHOIO0O COCOUHCHHUSA IIO3BOJIICT

IPOJIOHTHPOBAThH OHOIUAHOE AeiiCTBHE yAOOpEHN.

Hcnonbp30BaHUE B COCTaBe yno6peHHa XeJjlaToB ME€IW, IHHKa, Mapratiia u
KobaneTa NpEeANOYTUTCIIBHO 6Jlaro,uap;1 BBICOKO# YCBauBacMOCTH PpPaCTCHUSIMHU

XCIIATHBIX KOMIIJICKCOB IT0 CPaBHCHHUIO CO CBOﬁOJIHBIMI/I HOHaMH METAJLJIOB.

Ha 3aBCpUIAIOIIEM JTall€ IMPOU3BOACTBA YROGPCHPISI OCYIIECTBIISAIOT PO3JINB
TOTOBOK IMPOAYKIIHH. Ilocne monHOrO PacTBOPEHUSA B CMECHUTCIIBHOM pPCAaKTOpEC
BCE€X 3JICMCHTOB ITHTAHUA, 0T6npaeTc;1 npo6a JJI1 aHaJIn3a B JIa60paTopm1. I[anee,
€CIIN Ka4YeCTBO IIPpOAYKTa YIAOBJIETBOPAET BCEM TpCGOBaHHﬂM, YIEOGPCHI/IC
IEepeKavYnBaOT B €MKOCTB JJIsI pO3JIKBa. Po3nuB roroBoro IIpOAYKTa NPOU3BOAUTCA

Ha aBTOMATHU3HUPOBAHHBIX JIMHUAX B INIACTUKOBBIC KAHUCTPEI.

BrimenpuBe e HHBIM CIIOCOOOM IOIYYEHBI CIEAYOIINE COCTaBhl yAOOpeHMs

(cm. Tabmmiy 1)
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Ta6muua 1. CocraBsl y100peHus

KommnoHeHT CoziepxaHie KOMIIOHEHTa, I/J1
Cocras 1 Cocras 2 Cocras 3 Cocras 4 Cocrtas 5

Hurpar cepebpa 0,9 .2 4,5 5 6
Bopruapun HaTpys 0,4 1 1,6 2,3 2,8
Tamwmopslli  amMdononnkapOOKCHUTITHIMHAT 7 10 25 33 46
HaTpus
TToNMBMHWITHPPOIHUAOH 5 17 38 67 80
MonubaaT aMMOHHS 1,8 3 5,3 6,1 7
Terparnapar okrabopar HaTpHUs 11 15 27 35 40
XesnaT MeIH 33 45 53 64 70
XeJiat UMHKA 23 34 43 59 70
Xesar Maprasia 27 36 48 72 82
Xenar kobanbTa 7 18 26 30 35
Bona cTpykTYpHpOBaHHas 883,9 819 728,6 626,6 561,2

Hroro: 1000 1000 1000 1000 1000

JUIs NONTBEpXIEHHS aKapuUMAHONH 3PGEeKTHBHOCTM yHOOpeHHS B
OTHOIIEHNH OOBIKHOBEHHOI0 IIayTHHHOrO KIeIla, a TakkKe HWHCEKTHIUTHON
5Q}eKTMBHOCTH B OTHOLIEHMH OOBIKHOBEHHOH KapToensHOH TiH, ObuIM

NpOBEACHBI na6opaTopHBIe HUCCIICNOBAHH.

HccnenoBaHus INPOBOAMIM COIIACHO CTAHIAPTHBIM METOAWKAaM OLEHKH
TOKCHYHOCTH IIECTHI[UAOB JUI WIEHHCTOHOTHMX NPH pa3HBIX criocobax o6paboTku
IOJOMBITHBIX YJIEHHCTOHOTUX C IENBI0 BHIOOpa ONTHMANBHOrO crocoba ero
HaHECEHHs Ha TeCT-O0BEKT, MpH KOTOpOM MAaKCHMMAaJbHO IPOSBHUTCA

OuonornyecKkas akTHBHOCTb YHOOpEHHUS:

- OKyHaHHE IIMCTHEB KODMOBOTO DacTeHHs B PacTBOPHI yHOOpEeHHs
Pa3HOM KOHUEHTpAIMK C IMOCIERYIOEH IMOACaaKoi Ha HUX TECT-00BEKTOB MM

OKYHaHHEC B HUX yacTei KOPMOBOTI'O paCTCHHUs, 3aCEIICHHBIX TCCT—OG'BCKT&MI/I;

Bce BapuaHTEl ONBITOB 3akiajgsiBand B 3-4 mosropHocTsx. [locne
06paboTKM UWIEHHUCTOHOTHX COZEpXald B TEPMOCTATHPOBAHHBIX YCIOBHAX B
canxax. JIIMTENBHOCTS HAGMIONEHHIA 32 BEDKHBIIMMH 0COOsAMH 3aBHCeENa OT TeCT-
00BeKTa ¥ MpeKpalnanach Mocie HacTyIUIEHHs BBICOKOH rubeiy B KOHTpONE HIIH
nosBiieHUsT ocobell cuexyrommeii remepauuu. Bo Bcex BapHaHTaX OIBITA

0653aTeNIBHO PEIyCMaTPUBAIICS KOHTPOJIb — BapHAaHT ¢ 06paboTKoi BOJOH.
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[TokasaTeneM GHONOTHMYecKOil aKTHBHOCTH yJOOpPEHHS SBIAJIOCH CHH)KCHHE
YHC/IEHHOCTH IIOJIOMBITHEIX 0COOEHl OTHOCHTENBHO HCXONHOH ¢ MONpaBKOA Ha

KOHTPOJb COTJIACHO CTaHAApTHOH dopmyne XenaepcoHa-THITOHA:
BA (%) = 100-(1- On-K/On-Km), rae

BA — 6uonoruyeckas aKTHBHOCThb, BBIpD@XXCHHAs IIPOLIEHTOM CHHXKEHHSA
YHCIEHHOCTH C TOMPaBKOil Ha KOHTponb; O — YMCIO XHBBIX OCOOeil B OMBITE
nepexn obpaboTkoi, On — YHMCI0 XKHUBBIX ocobeii B omnsiTe nocie obpabotku; Kn —
YHCIIO KHMBBIX 0c0beli B KOHTpoe mepen 06paGoTkoit, K — umcio jKMBBIX 0co0eH

B KOHTpOJIE mociie 06paboTKH.

Jlnst OLEHKH OBHIMIHOIO IeHCTBHA yHoOpeHHs Ha siilja OOBIKHOBEHHOTO
NAayTHHHOTO KIelIa JHCThA (acoid 3acelsUli 5 OIUIONIOTBOPCHHBIMU CaMKaMH,
KOTOPBIX Uepe3 CyTKU YAy, JIICTbS ¢ OMHOAHEBHBIMH SHIIAMHU obpabaTsiBay
IIyTeM HX IOTPYXeHHs B BOXHBIE PacTBOPHI yAOOpEeHHMs pa3HOH KOHUEHTPALH.
I[IpoBesicHHBlE B TedeHHe 11 CyTox HaGmOACHMS BBIABUIM 3aMEIJICHHOE,
IpaKTHYeCKM B 2 pasa, Pa3BHTHE IIONOTBITHEIX SHI| OCEHHeH TeHepauvd B
cpaBHeHHHM C NeTHUMH. Ha 3ToM (oHe B TeUeHHe YIETHOro NEpPHOAR MPOU3OILIO,
npakTudeckd, mnoiaHoe (94,9-100%) ortpoxaeHue JMYMHOK M3 SHI[ BO BCEX
BapHAHTAX OTBITA, HE3aBHCHMO OT MCIIBITAHHON KOHUEHTpaIHH (CM. Tabnuny 2).
TakuMm 06pa3oM, OBLIO yTaHOBIIEHO, YTO yHoOpeHHe He 0061aJaeT OBHIHAHBIM
IelicTBHEM Ha siiiia OOBIKHOBEHHOTO IIay THHHOTO KJIella.

Ta6nuna 2. TOKCHYHOCTE YAOOpEHUs /1Sl ULl OOBIKHOBEHHOI'O [Ty THHHOTO
xiemma (1abopaTopHEIH OMBIT)

BapuaHT onbiTa Yucno Aull Ha JIHCT % OTPOXKACHNS U3 JIMIHHOK
WA
{;, 10 o6paboTku suu| mocne 06paboTKH MO CyTKaM WL
g Y4ETOB
e
/m
2 8 11 8 11




Tabnuua 2 (MpoaopKeHMe)

KyHaHUE 1 7 3 7 429 100
aCeJIEHHOTO 2 9 3 9 33,3 100
WoaMu JIECTa 3 12 3 12 25,0 100

0,01 % BoaHBIH 4 10 4 10 40,0 100
acTBOp YROOpeHus cp. 9,5 33 9,5 35,3 100

KyHaHHE 1 22 4 21 18,2 95,5
aceJIeHHOTO 2 13 4 13 30,8 100
MIlaMu JIUCTA 3 17 5 16 29,4 94,1

0,1 % BonmHBIA 4 20 4 18 20,0 90,0
acTBOp yA0Openus cp. 18,0 43 17,0 24,6 94,9

KyHaHUe 1 25 . 5 22 20,0 88,0
aceJICHHOro 2 24 8 24 33,3 100
WHaMu JIMCTa 3 20 7 20 35,0 95,0

1,0 % BonHBIN 4 19 6 19 31,6 100

pacTBOp yAOGpeHus cp. 22,0 6,5 21,0 30,0 95,8
KonTtpons 1 17 3 17 17,6 100
2 14 3 14 28,6 100

3 10 4 10 30 100

4 11 4 11 36,4 100

cp. 13,0 3,5 13,0 28,2 100

OueHka AeficTBUs yIoOpeHus Ha MMaro 0OBIKHOBEHHOr'O KJlella NpY pasHBIX
crocobax 0OpaGOTKM BHISBMIA HAldYMe KOHTAKTHBIX TOKCHUYECKHX CBOHCTB
ynobpenus B oTHomeHHH 5Toii a3pl paspuTHs Bpeaurels. Ilpu aTom ObLIO
YCTAaHOBJEHO, YTO Haubonee IIONHO TOKCHYECKHe CBOHCTBA yaoOpeHus
TPOSIBIIAIOTCA TIPH HENOCPEACTBEHHOM 06paboTke Kiema (OKyHaHHe 3aCeICHHBIX
MMaro JIACTHEB B PacTBOPH! YA0GpeHMs), YeM IIpH IOfcajke Ha 06pabGoTaHHYIO
yHoOGpeHneM TIOBEPXHOCTh KOpMOBOro pacTenms (cM. Tabmmiy 3). Opnako
3HAUEHHS TOKCHYIHOCTH IIPH ONTHMAIBHOM CIIOco0e IIPHMEHEHHH YA00peHus B 1%

KOHILIEHTpauuy He npesbimanu 50%.
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Ta6muua 3. TOKCHYHOCTE YAOOpeHH s LIk IMaro OOBIKHOBEHHOT'O Iay THHHOTO
KJIEIIa IPH PasHEIX criocobax 06paboTku (J1abopaTOpHEIE OIBITHI)

Yycno MMaro Ha JIMCT ITo CyTKaM y4eToB  [CHIDKCHHE YHCIEHHOCTH KiIeINa
BapmnanT onmiTa 5 OTHOCHTENIBHO HCXOMHOI €
S INocne 06paboTkn 1omnpaBKoii Ha KOHTPOIIB, %,
& o nocie
E o6paboTtkn 3 3 7 06paboTKK NO CyTKaM y4ETOB
= 3 5 7
IMocaaka nMaro Ha 06paboTaHHBIA paCTBOPOM JIMCT
OXyHaHHe JTHCTA B 1 17 16 40 116 5,9 20,3 24,0
0,75% BOMHBIH 2 10 8 34 105 20,0 0 0
pacTBOp yA0GpeHHA 3 9 9 16 101 0 2,2 0
cp. 11,0 11,0 333 107,3 8,6 7,7 8,0
(OKyHaHHeE JIHCTa B 1 19 13 31 93 31,6 44.8 45,5
1,0% BoxHblit pacTBOp| 2 15 12 24 86 20,0 45,8 36,2
ynobpenus 3 9 9 25 81 0 5,9 0
cp. 14,3 11,3 26,7 86,7 17,2 32,2 27,2
KoHTpOIIB 1 15 15 45 126 - - -
2 13 13 38 138 - - -
3 17 17 50 140 - - -
cp 15,0 15,0 443 137,8 - - -
O6paboTka KCTa, 3aCEJICHHOTO UMaro
OxyHaHUe 1 10 6 32 61 40,0 12,3 25,6
BaceNEeHHOro HMaro 2 10 7 39 48 30,0 0 41,5
{mcTa 3 10 6 40 56 30,0 0 31,7
B 0,75 % BOIHBIH 4 10 6 28 58 40,0 23,3 29,3
pacTBOp yRoOpeHus cp. 10,0 6,3 34,8 55,8 35,0 8,9 32,0
OxyHaHUE 1 10 5 25 46 50,0 31,5 43,9
BaceJeHHOIo UMaro 2 10 6 24 44 40,0 34,2 50,0
[micTa 3 10 6 27 44 40,0 26,0 46,3
B 1,0 % BOAHDIH 4 10 4 21 36 60,0 42,5 56,1
pacTBop yrobpeHus cp. 10,0 53 243 41,8 47,5 33,6 49,1
[KoHTpOML 1 10 10 36 88 - - -
2 10 10 37 68 - - -
3 10 10 41 82 - - -
4 10 10 32 90 - - -
cp. 10,0 10,0 36,5 82,0 - - -
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VBenuueHue KOHIEHTpauui yaoOpeHuns B auamazoHe oT 5 go 20%

CIocoOCTBOBAIIO IIOCTCNICHHOMY ITOBBIIICHUIO MoKa3aTejiel €ro TOKCHYHOCTH.

O,[[HaKO 3TO NOBBIIIEHHE OBLIO HE3HAYHUTENBHBIM M JOCTUTAIO B Cpe€aHEM

TonbKo 73,4% nipu o6pabotke 20% koHueHTpauueit yrobperus (cMm. Tabaumy 4).

Ta6nuia 4. TOKCHYHOCTH y10OpeHHs A UMaro OOBIKHOBEHHOI'O I1ay THHHOI'O
KJema (J1abopaTOpHBINA OMBIT)

Bapwuanr omnsiTa YKCI0 MMAro Ha JICT IO CyTKaM Y4YETOB CHikeHHe YUCIICHHOCTH Kiema
A OTHOCHTEJIbHO HCXOAHOH ¢ nonpasKoi
é Iocne o6paboTku Ha
Y 1o obpa- KOHTpOJIBb, %, nocie 06paboTk 1o
5 6oTkH 3 7 10* CYTKaM Y4€TOB
(=]
= 3 7 10
OxyHaHue 1 25 12 12 27 52,0 52,0 44,0
BaceleHHOr0 HIMaro 2 22 12 12 28 45,5 45,5 34,0
cTa 3 22 12 12 30 45,5 45,5 29,3
B 5,0 % BoJHBIiH 4 20 10 10 24 50,0 50,0 37,8
pacTBOp yA0Openua | cp. 22,3 11,5 11,5 27,3 48,3 48,3 36,3
OKyHaHHe 1 26 9 9 9 65,4 65,4 56,2
3aceIEHHOTr0 MMaro 2 30 10 10 10 66,7 66,7 67,2
mucTa 3 19 9 9 9 57,9 57,9 56,4
B 10,0 % BomHBIH 4 23 8 8 8 60,9 60,9 57,2
pacTBOp ynoOpeHus | cp. 24,5 92,0 9,0 9,0 62,7 62,7 59,3
OxyHaHue 1 20 6 6 12 70,0 70,0 68,9
BaceJIeHHOro uMaro | 2 22 7 6 14 68,2 72,7 67,0
ircTa 3 17 6 6 12 64,7 64,7 63,4
[B 15,0 % BomHBIM 4 20 7 7 15 65,0 65,0 61,1
pacTBOp yAoOpeHus | cp 19,8 6,5 6,3 13,2 66,9 68,1 65,1
OkxyHaHHe 1 18 4 4 9 77,8 77,8 74,1
BaceICHHOI'O UMaro 2 19 3 3 8 84,2 84,2 78,2
micTa 3 17 4 3 8 76,5 82,4 75,6
B 20,0 % BOIHBIH 4 18 4 4 8 66,7 77,8 65,5
pacTBOp yROOpeHHs | Cp. 18,0 3.8 35 8,3 76,3 71,8 73,4
KoHTpoIb 1 11 11 11 23 - - -
2 18 18 18 33 - - -
3 13 13 13 25 - - -
4 15 15 15 29 - - -
cp. 14,3 14,3 14,3 27,5 - - -

ITomy4yeHHbIe pe3yNBTATHl OLEHKH OHOJIOIMYECKOH aKTUBHOCTH YIOOpeHHS
Ui OOBIKHOBEHHOTO MAayTHHHOTO KJ€Ila CBHAETEIBCTBYIOT O HaJIW4YHMU Y HETro
KOHTAKTHBIX TOKCHYECKHX CBOWCTB B OTHOLIEHWH AaHHOro Bpeautens. OpxHako
yBeJIMYeHHe KOHLEHTpalun ynobOpeHus naxe no 20% He NMO3BOIMIO IOBBICHTH

[IOKA3aTeIl €ro TOKCHYHOCTH Mg Kiema Oonee 78,0%. Takoif mokasarenb
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TOKCUYHOCTH SIBHO HE€ JOCTAaTOYCH A BpPECOAUTCIIA, KOTOpBIﬁ GBICTPO
BOCCTaHaB/JIHWBaeT CBOIO YHUCIICHHOCTh B PasBHBACTCs 6OJ'Iee, yeMm B 10 reHepanusax

B ce30He, 00pa3ys oOLIMpHBIE NOITYIAIMY Ha pa3IYHBIX KyJIbTypax.

IMonyyeHHBIE PE3YNBTATHl OLEHKH AEHCTBHA yHAOOpEHH Ha OOBIKHOBEHHYIO
KapTo(eNIbHYIO TJIIO [P M pasHbIX crocobax ee oOpabOTKH CBHIETENLCTBYIOT O
TOM, YTO HECKOJBKO GoJiblias TOKCMYHOCTh, KaK U B CiIydae ¢ OOBIKHOBEHHBIM
NayTHMHHBIM KJIEHIOM, HMeeT MeECTO IIpH HeNOoCpeICTBEHHOH o06paboTke
HACEKOMOro, B CPaBHEHHHM C €ro IOJACaaKoil Ha o0paboTaHHYIO IOBEPXHOCTH
KopMoBoro pacteHus (cM. Tabnuiy 5).

Ta6muua 5. TokcHYHOCTB YROOpeHUs 1 OOBIKHOBEHHOM KapTOdeabHOH TN
(;1abopaTopHBIE OMBITHI)

A UYHC0 MMaro ¥ JMYMHOK Ha JHCT 1o cyTkam | CHYDKeHHe YHCIeHHOCTH TieH
BapuanT onbita § y4eToB OTHOCHTEJILHO HCXO/HOI ¢
- 0 Tiocte 06paboTKH nonpaBko#i Ha KOHTPOJIb, %, O
8 o6paboTku 1 3% CyTKaM y4eToB nocJie 06paGoTku
0
= 1 [ 3+
IMocaaka umaro Ha 06paGoTaHHbIN paCTBOPOM JIHCT
OxyHaHue JHCTa 1 18 18 18 0 0
B 0,01% BoxHbIA 2 56 55 35 1,8 45,6
pacteop Yﬂ°6P;H“" 3 81 78 50 3,7 46,2
c mocnexyome
ocanKoH TIH cp. 48,3 47,0 31,0 1,8 30,6
KyHaHHE JINCTa 1 54 54 28 0 54,8
0,1% BoaubIi 2 47 47 24 0 55,5
pacTBop yaoGpeHnus 3 47 47 25 0 52,3
C mocaenyiomeH cp. | 493 49,3 31,2 0 54,2
moJacagkol Tinu
1 24 24 28 - . -
Kontpons 2 33 33 36 - -
3 30 30 36 - -
cp. 29,0 29,0 33,3 - -
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Ta6muua 5 (Ipoao/DKeHHE)

OGpa6oTKa JIHCTA, 3aCeJICHHOr0 HMaro

OKyHaHue 3aceJICHHOTO 1 34 34 29 0 50,0
et mucra B 0,1% 2 21 21 17 0 52,5
[BOAHBIN pacTBOD 3 20 20 19 0 32,1
yno6peHms cp. 25,0 25,0 21,0 0 449
OKyHaHHE 3aCEJIEHHOTO 1 41 41 30 0 57,1
Tnei 2 37 36 26 2,7 58,8
chra B 1% BOIHBIH 3 40 39 24 2,5 64,8
pacTBOp yAOOpEHHs Cp 39,3 38,6 26,6 1,7 60,2

1 30 30 39 - -

KoHTpONIb 2 40 40 44 - -

3 20 20 45 - -

cp. 30,0 30,0 42,6 - -

* mocite 3 cyTok Habmonarack 100 % ruGens TiH BO BCEX BAPHAHTAX OMBITA, BKII0UAd KOHTPOIIb

Heo6X0q¥MO OTMETHTh, YTO HE3aBHCHMO OT crHocoba 06paboTku
HACEKOMOTO, YBE/IMUEeHHe KOHLEHTPALH BOJHOTO PacTBOpa yAOOPEHHS B 10 pa3
He [PUBOJMJIO K CYIIECTBEHHOMY IOBEIIICHHIO €T0 GHONOrMYECKOH aKTUBHOCTH.
B urore MakCHMaIbHBIH ToKcudeckuil 3(dekT oT 1% KOHLEHTpanuu yno0peHns

npu 06paboTKe JIHCTA, 3aCEJIEHHOr0 MMaro, COCTaBUII TOJIBKO 60,2% .

V4auTEIBas MOJy4YeHHBIE pPe3yIbTaThl 71a60paTOPHBIX UCCIIEOBaHHM, MOXHO
PEKOMEH/IOBaTh COBMECTHOE IPUMEHEHME yaoOpeHHss C HHCEKTHLIHIAMH H
aKapuIUIaMy U1 YCHIICHUS GHOIMIHON aKTHBHOCTH G6akoBoii cMecH Ha 30-50%,

IpH 3TOM CHHU3UB PacXoJi HHCEKTULUIOB M aKapUIIWJIOB Ha 15-20%.

WHCeKTHIMAHBIH 3PdeKT yaoopeHus 06 yCIOBIEH AEHCTBHEM KOMILIEKCA
aIBIOBAHTOB, KOTOphI€ IIpY MONaJaHWH B IbIXaTENbHYIO CHCTEMY HACEKOMOro

HapymaroT IIPOLECChl NbIXaHM:.

Jlis TOATBEpX/IEHHS NpPOTHBOBUPYCHOM 3(dexTuBHOCTH yAOOpeHHA B
OTHOILEHHY BHpyca XEITOoKM Kyp4yaBOCTH JHCTHEB TOMAaTa (TYLCV), npoBeaeHE!

HCCIIEeIOBaHUA Ha COPTE MOMOTapo.

KOHTpOJIBHBIﬁ BapHaHT - CTaHAapTHasd TEXHOJIOTHA BBIpAIllUBaHUA TOMAaTa,
IIpAHATAsI B XO3SHCTBE, KOoTopas TMpearoaracT IIOJHOC MHHCPAJIBHOE ITMTAHHC

pacTeHHii, a Takke 3alllUTy PaCTEHMH TOMaTa Ha4MHas C a3kl BCXO/IOB IyTeM 12



10

15

14
06paboToK B TeueHHe Beretauuu ((yHruuun, 6axrepunua Buno 95, HHCEKTHLMN

VIMUIOKIIANpH/l B PEKOMEHIOBaHHBIX JO3HPOBKAX).

Bapuant 1 - omnpsickuBaHMe pactenmii 0,5 % BOIZHBIM PpacTBOPOM

ynoOpeHus 6 pas 3a BpeMs BereTalliH.

BapuaHT 2 — ONpHICKUBaHHE pacTeHHH 1 % BOAHBIM pacTBOPOM ynoOpeHus

6 pa3 3a Bp€Msl BEIr€TalluH.

OmneiT INpPOBOAWICS B TPEXKPAaTHOW IMOBTOPHOCTH, IIpHYeM OJHA
IOBTOPHOCTh CUMTANAach OOHHMM PSAJIOM Ha MOJIe UMEIOIIUM 20 pacreHuit TOMaTa B

pany. Kaxnsiit BapuanT cogepxan 60 pacrenuit Tomara (cM. Tabiuy 6).

Ta6mura 6. [IpoTHBOBHUpPYCHAst aKTHBHOCTh YIOOPEHHS Ha KyJIbType TOMara copTa

Mowmotapo
KoHTponbHBIH BapHaHT (¢ Bapuanr 1 Bapuanr 2
Hatb! yuéra TIOBTOPHOCTAMH) (C MOBTOPHOCTAMH) (C HOBTOPHOCTAMH)
HabmopeHui Bcero pactennii B paay\ Bcero pacteHuii B pany Bcero pacreHuii B paxy
nopax&HHbIC \nopaxx€HHbIC \nopax&HHbIE
14.01.2019 20\0 20\3 204 20\1 20\2 20\2 20\2 20\ 20\
21.01.2019 20\2 20\ 20\4 20\ 20\3 20\2 202 20\2 20\1
28.01.2019 20\ 20\6 20\ 20\2 20\3 20\2 20\2 20\2 20\
04.02.2019 20\7 20\6 20\5 20\2 20\3 20\2 20\2 20\2 20\1
11.02.2019 20\7 20\6 20\6 20\2 20\3 20\2 20\2 20\2 20\1
18.02.2019 20\7 20\7 20\6 2012 20\3 20\2 20\2 20\2 20\1
duHaNbLHBIA yuéT
28.02.2019 20\7 20\7 20\6 2012 20\3 20\2 20\2 20\2 20\
Cpeanuit
nokazatens %
3apaxEHHBIX 33,3 11,6 83
Pactennit
B ¢puHanmbHOM
y4éTe

Hcxons u3 HaOMIONEHMI 3a Bereranueil pacTeHHH, MOXXHO OTMETHTh, YTO
npumeHenne yaobpenus (0,5%, 1% BonHEI pacTBOp) B BUIE JIUCTOBBIX
06paboTOK CHEPXUBAO Pa3sBUTHE BHUPYCHOTO 3ab0JeBaHMS HKENTOX Kyp4aBOCTH
TOMATa ¥ MpENATCTBOBAIO €ro paclpOCTPaHEHHIO HA COCEJHHE PacTeHHs, IPH

3TOM NPEMMYIIECTBO B 3()(eKTUBHOCTH UMeeT KOHUEeHTpauus 1% 3epoMukca.

TakuMm 06pa3oM, MOXKHO pEKOMEHAOBAaTh IIpHMMEHEHHE YNOOpeHHHs B
KOHIIEHTpanuy 1% pacTBOpa Ha KyJbTYpe TOMara B BHJE JHCTOBEIX 06paboToK,

HauMHas ¢ (assl BCXONOB Kaxasle 7-10 gHel B 3aBUCHMOCTH OT YpPOBHA
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PacIpOCTPaHEHHOCTH BHpyca JKENTOM KypyaBOCTH TOMara H He MeHee 6

00paboTOK 3a BereTauMio.

Hanouactuupl cepebpa, crabwimmsuposanHble Amdponakom 7-TX u
OJUBHHIIIIAPPOTHIOHOM, HMEIOT BO3MOXHOCT B3aMMOJIEHCTBOBATh C OeikaMu
IHK u PHK BupycoB. MexaHH3M BO3JEHCTBHS COCTOMT U3 TPEX ITaIloB. Ha
epBOM 3Talle MPOHMCXOIMT B3aMMoOZeicTBHEe ¢ GenKoBOH 00O0NOYKOH BHpYCa,
4TO6HI YAEpXaTh €ro OT NPHKPEIUIeHHs K KiIeTkaM pactenus. Ha Bropom Tame
TIPOMCXOTHUT BHIpaGoTKa HOHOB U A®K (akTHBHBIX (OPM KHCIOPOJa), KOTOpEIE
yHMuTOXa0T GenkoByto oGomouxy, JHK u PHK Bupycos. Ha 3aBepmaromem
sTame IMPOMCXOJUT IPOHMKHOBEHHE HAHOYACTHLl B KIETKY pacTeHus C
MOCNEAYIOIMM B3aUMOJCHCTBHEM ¢ (epMeHTaMH, Ui IPeJOTBPAllCHHs

PEIUIMKALMH U JabHeHIero pacnpocTpaHeH:s BUpYyca.

Kpome TOro, NpOTHBOBHDYCHOe JeHcTBHEe ymobpeHust o0OyCIOBIEHO
NPHCYTCTByeM B €ro COCTaBe KOMIUIGKCHOTO COeJMHEHHs ¢ymiepeHa ¢

MOJIUBHHUJIITHPPOIIUIAOHOM, I/IHI‘I/I6I/IpyIOII.IeI‘O penponoyKIu0 BUpycCa.

TakuM o6pasoM, COOep)KaHHe B COCTaBe YAOOpEHHSA TaJIOBOTO
aM$onoNMKapGOKCUTIIMINHATA HATpHS, NOJMBHHUIITHPPOIHIOHA, a TAKKe BOJEL,
TIpeABApHUTEILHO CTPYKTYPHPOBAHOH ITYHTHTOM IIPH COJEPIKaHUH KOMIIOHEHTOB B
COOTBETCTBUH C COCTaBaMH, IpuBeleHHBIMH B TabGmuue 1, no3Bomser
OCYIIECTBUTh H300peTeHHe C JOCTIDKEHMEM 3asBIEHHOTO TEXHHYECKOIo

pe3ynbTaTta.
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Popmyna H300peTeHUs

¥ uaKoe KOMILIEKCHOE yIOOpeHHe, coiepiallee KOIUIOMIHOe cepeGpo H
KOMILTEKC MaKpo- M MHKPOSJEMEHTOB B ColleBoii dopme, a Takke B Qopme
XeNaToB «MeTALI-3THICHANAMHUHTETPAYKCYyCHas KHCIIOTa», OTJIMYAIoIIeeCd TeM,
YTO OHO JOTIONHHTENBHO CONEPXHT TALIOBBIH aM(pONONMKapGOKCHIIHIMHAT
HATpH#, MONMBMHIIIMPPOIHIOH, a BOJA IPEIBAPHUTEINIBHO CTPYKTYypHPOBaHA

IIYHTUTOM IIPH CICAYIOLIEM COZEep>XXKaHUU KOMIIOHCHTOB, r/m:

Hutpar cepebpa 0,9-6
Bopruapus HaTpHs 0,4-2,8
TanmnoBslil aM(ponoIMKapOOKCHITAIMHAT HaTPUs 7 -46
TToTMBUHUIIIMPPOIIHIOH, 5-80
MonubaaT aMMOHHUS 1,8-7
TerparuapaTt oxTabopaT HaTpHs 11-40
Xenat Menu 33-70
Xenat UHUHKa 23-70
Xenat Maprasua 2782
Xenar xobanbpTa 7-35

Bona cTpykTypupOBaHHas 561,2 - 883,9
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Kareropus* CchbUIKH Ha JOKYMEHTHI C YKa3aHHEM, TA€ ITO BO3MOXKHO, PEIIEBAHTHBIX YacTen OTHOCHTCA K IYHKTY Ne

A I'K «ArpoXumIIpom», CoBpeMeHHbIM NpobaeMaM — COBPEMEHHRIE pelleHus, AHa- 1
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BECh JOKYMEHT

A WO 2014/005201 A1 (CONSTANT LTD) 2014-01-09 1
Bech JOKYMEHT

A KV3HELIOB B. B. u ap. Cunre3 HanoyacTul cepeGpa GOpruipuiH6IM METOIOM U 1
ompesieieHHe UX pa3MepoB HOTOH-KOPPESUMOHHON CIEKTPOCKONUei,
BYTJIEPOBCKHE COOBUIEHHA, 2015, T. 44, Nel |, c. 60-64

[] NOCIIEAYIOUIHE JOKYMEHTHI YKa3aHbl B IPOAOJDKEHHN

«T» - Gonee NO3AHUIN AOKYMEHT, ONyGIHKOBAaHHBIH N0C/e JaTsl PHOPHTETA H
NPHBEACHHBIN 11 TIOHHMAaHUA H300peTeHHUS

«X» - IOKYMEHT, UMeIOLMii Hanbonee GIM3KOe OTHOLLEHHE K MPEAMETY NTOMCKA,
fIOpoYallMii HOBH3HY MIIH M306pETaTENBLCKHH YPOBEHb, B3ATHIH B OTAENLHO-
CTH

«Y» - NOKYMEHT, nMelomuii Haubonee GIM3KOE OTHOIEHHE K NPEAMETY MOKMCKA,
nopouaumii u306peTaTenbCKnii ypoBeHb B COHETAHHH C APYTMMHU JOKYMEH-
TaMK TOH XK€ KaTeropuu

«(&» - IOKYMEHT, ABJAIOMMHCA NaTEHTOM-aHaIoroM

«L» - IOKYMEHT, NPUBEACHHbIA B APYIHX LENAX

* Ocobble KaTeropH# CCHUIOYHBIX ZOKYMEHTOB:

«A» - IOKyMEHT, onpeaenstomui o61uit ypoBeHs TEXHHKH

«D» - IOKyMEHT, IPUBEAEHHBIH B eBpa3uiickoii 3aaBke

«E» - 6onee panHuMi ROKYMEHT, HO ONTYOIMKOBAHHEIH Ha AaTy MOXa4YH
eBpazHiicKOM 3a9BKH WK NOCIIE HEE

«<O» - IOKYMEHT, OTHOCALIMIACA K YCTHOMY PacKpbITHUIO, IKCIIOHKPO-
BAHHIO U T.J.

"P" - nOKyMeHT, ony6IMKOBaHHBIH IO AaThi MOJAYM eBpasuiickoi
3a4BKH, HO TIOC/IE IaThl HCMIPALIMBAEMOTO NIpHOpHTETA"

Jlara npoBeAcHHs nareHTHOro noucka: 12/12/2022

VIoJIHOMOYEHHOE NHULIO:
3amecTuTens HavalbHUKa Y IPaBICHHS IKCIIEPTU3BI /
HavankHuK OTAEIa XUMHH H MEIHULIMHEI . A.B. YeGan
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