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CUCTEMDI JTIUCTOBOIO NUTAHUNA ABJTOHU
CNneunA/IbHbIMU YOOBPEHUAMMU

PELEH3U4

Ha mzgaHme: A.W. Ky3uH, A.4. deHuncos, A.C. lNeTpoBckuii « CUCTEMbI TIMCTOBOrO NMTA-
Hua 96710HM crieynasabHbIMK yoobpeHunamm. PekomeHagaumm ana LleHTpasibHo-Yep-
HO3eMHOW 30Hbl Poccuu, nog peaakument akagemmka PAH C.[. KapakoToBa.

YPOXKaMHOCTb, KadecTBO, 3KoMornmyeckad 6e30MacHOCTb BblpallBaeMomn
NJOA0BOM MPOAYKLUMM MOTYT BblTb AOCTUMHYTbl MPUMEHEHWEM COBPEMEH-
HbIX MPOMbILUEHHbBIX MHTEHCUBHbIX TEXHOMOMMIN BO3LEe/NbiIBaHUSA U CUCTEM
YAOBPEHMS, OCHOBaHHbIX Ha MpUHLUMMNax 6Monormsaumm, MMHUManmM3aymm,
CHUYKEHWSA DHEProHaChILLEHHOCTU. BaXKHbIM KpUTepmeM, obecneymBatolimm
COXpaHeHMe MOYBEHHOro NogopPoaAnsa MPU MakCKMManbHOM 3ddeKTUBHO-
CTU BHOCUMbIX YyOOBPEHUM, CTaHOapPTHOM KadecTBe, 3Konormyeckom 6e3o-
MacHOCTM BblpallBaeMon NPOAYKLWN, BbICOKOM YPOBHE MPOOYKTUBHOCTMH
M aganTUBHOCTU pacTeHUI 9BNAeTCAa MUHUMaNnM3auUmna TeXHOreHHOro BO3-
OEeNCTBUA Ha MOYBY M Ha arpoLeHos B LesioM. MNMocnegHee MoxeT ObiTb A0-
CTUTHYTO NYTEM NMPUMEHEHMUA NMPELM3NOHHbBIX cUCTeM yao6peHus. Mpeun-
3MOHHbIE CUCTEMbl yOoobpeHua MoryT obecneymTb MaKCcuMalbHoe
cCoXpaHeHue U nogaepyaHme ecTeCTBEeHHbIX BMONOrMyYeckmx MpoLLeccos,
NMpoTeKalWmMx B rnodse npu Hambonblien 3dbdeKTUBHOCTU NMPUMEHAEMbIX
ynobpeHuni, TpebytoT MCMOMb30BaHUA U CTPOrOro coboaeHna HayYHo-Tex-
HUUYECKUX Pa3paboToK, BbICOKOM KBaNMPUKaLMM crneumanmncToB. MNpeumsn-
OHHaga arpoXmMMma aBNAETCA ONTUMANbHbIM U KOMMPOMMUCCHBIM MEeTOA0O-
rMUYEeCKMM HanpaBleHMeM, KoTopoe No3BOMSeT NPeodoneTh NpoTUBOpeUmne
MeXOy XMMU3aLMeln, Kak HeOTbeM/IeMOM COCTAaBHOM YaCTbio MHTEHCUBHbIX
TEXHOMOrMiM Bo3aeNblBaHUA CeMTbCKOXO3AMCTBEHHbIX KYNbTYP, U 3KONOrm3a-
LlMen, OCHOBAHHOM MPEenMYyLLEeCTBEHHO Ha NPUHLMMNax 6uonormsaumm, obb-
eAMHUTb 3TN AiBa MO CBOEM CYyTM PasfMUHbIX HanpaBieHnda, obecnedymTb 3Ko-
Nornyeckyto 6e30nacHOCTb TEXHOMTOMMIN MPU COXPaHEHMM BbICOKOIO YPOBHS
MX MHTEHCUBHOCTU. MPUHLUKMMBbI M METOO0/I0rMYecKe OCHOBbI MPeLM3nNOoH-
HOM arpoXMMmmM 0Co6EeHHO BaykHbl A/19 BOMPOCOB MPUMEHEHUA MUKPOYAO-
BPEeHNN U BUOCTUMYNATOPOB PacTeHUM BBUAY HU3KUX 003 NPU KX BHece-
HUM, a Takxe Npu paspaboTke cUCTeM yOob6peHWsa cafoB, B KOTOPbIX
BblpallMBaeTCa NIo4oBad NPoayKLUMa KaTeropum «opraHnyecKas».

CunctemMa y,u,o6|oeH|/1q MHTEHCWMBHOIO M/0O0BOro caga [o/KHa obecrneyu-
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BaTb BbICOKYIO YPOXKXaMHOCTb Haca)kaeHWUN, yCTOMYMBOE MNMoAOoHOWEHME U
BbICOKMeE NoTpebuTenbckme KavecTsa nionos. MNpn aToM HeobxoamMa Mak-
crManbHag Mobunmsauma notTeHumana copTta NMiogoBOrO pPacTeHUs, KOTo-
pas gocTuraeTca obecneyeHmeM cbanaHCUPOBAHHOMO MUTAHWUS B KOHKpPET-
Hble ¢a3bl Pa3BUTUA MPU BbICOKOM YpPOBHE M0O0POAUA TMO4YBbl. IDTO
CTAHOBUTCHA BO3MOXHbIM NLLb MPU UCTMONMb30BaHUM NPELMN3UNOHHbBIX MeTOo-
[0B OMNTUMMU3ALIMN KOPHEBOIO UMM HEKOPHEBOro MUTAHUA MHOFOMETHUX
PacTeHUM, OCHOBAHHbIX Ha TOYEYHOM BO3OENCTBUM B HYXKHbI MOMEHT Bpe-
MEHW Ha OrpaHMYeHHble 30Hbl KOPHEOBUTaEMbIX CTOEB MOYBbI (HanpuMep,
My TEM NTOKaSIbHOIrO BHECEHUA yooOpeHnIn MeToaoM GepTUuraumm ¢ kanesnb-
HbIM TMOMIMBOM), UM Ha TMPWUMEHEHUM JIUCTOBbLIX MOAKOPMOK Hernocpen-
CTBEHHO CaMMX pacTeHUM. MogobHble MeToAdbl ONTUMMU3aALMM MUTaHUG ca-
[OBbIX PacTeHUM obecneymBatoT CHUMKEHME TEXHOMEHHOro BO3AEeNCTBUSA Ha
MOYBEHHbIN MOrMOLWAOLWMM KOMMIEKC 3a CHET U3MEHEHUA apPXUTEKTOHMUKM
KOpHeN 1 GopMUPOBaHME B NMOYBE 30H YCUITEHHOIO KOPHEBOro NMUTaHUA C
MOBbILLEHHbIM COAepP)KaHMeM 06PacTaloLMX aKTUBHbIX BCACbIBAOLLNX KOP-
HeW 1 NpU 3TOM CNOCOBCTBYIOT Hanbonee onepaTUBHOM KOPPEKTUPOBKE U
yApaBfeHMto NpoLeccaMm MMTaHnga pacTeHu. NMpumMeHeHe MeTO40B rnpe-
LUM3MOHHOM arpoXMMMM B Caf,0BOACTBE MO3BOAET MOBbICUTb OT3bIBYUMBOCTb
MHTEHCUBHbIX COPTOB A6/10HM Ha BO3pacTalLllMe 003bl yOobpeHUn, yBenm-
UNTb YPOXKAMHOCTb, YNYULLNTb Ka4eCTBO N1040B, CNoCOBCTBYET MUHUMAN-
3aLMM aHTPOMOMreHHOro BO34eNCTBMA Ha NOYBY M COXPaHEHUIO MOYBEHHOro
nnogopoaud. Mpu 3TOM CTaHOBUTCA BO3MOXHbIM MPUMEHEeHWe He TOMbKO
CHWMYKEHHbIX HOPM BHECEHUS yOOOPEHUIN, HO U BHEeApeHWe NPUHLMUMMANBHO
HOBbIX ®OPM MaKpoynobpeHUn, MUKpPOoyooBpeHNN, OOHOBPEMEHHOIo Mpu-
MEHEHMA Hapsady C arpoxmMMmKaTaMm pPerynaropoB pocTa pacTeHui, Mu-
KPOBMONOrnMyeckmx rnpenapaTos, 6GLMONOrMYECKM aKTUBHbIX BELLECTB 1 Ap.

B nocnepnHee BpeMda oTMe4aeTcd TeHOeHUMS pa3paboTKM U NOABNeHUdA Ha
pPblHKE yOO6GPEHUIN OrPOMHOro pasHoobpasna crneymanmnsnmpoBaHHbIX Nn-
HeeK arpoxMMmKaTOB, PaCCUYUTAHHbLIX Ha MPUMEHEHME MNOoA KOHKPETHble
KYNbTYPbl M TEXHOMOTUU KX BO3AeNbiBaHUA. HeoBX0AMMO YMeTb MPaBUbHO
OPUEHTUPOBATLCA B HUX U YETKO MPUMAOEPKMBATbCA pPeEKOMeHOaUMM Npons-
BoOMTeNnem no mx NnpmMMeHeHmto. NMoaToMy CTOb CBOEBPEMEHHO M BaXKHO
HacTodwee nsganHume: A.M. KysmH, A. . OeHncos, A.C. NeTpoBCcKMM «C1UCTEMDI
NMCTOBOrO MUTaAHUA a6M0HM cneunanbHbiMK yoobpeHnsamMu. PekoMeHaa-

CUCTEMDI JTIUCTOBOIO NUTAHUNA ABJTOHU
CNneunA/IbHbIMU YOOBPEHUAMMU

unm ona LleHTpanbHo-YepHO3eMHOM 30HbI Poccuin, o pefakumen akage-
Muka PAH C.[O. KapakoToBa, B KOTOPOM [aHbl peKoMeHaaL MM no opraHunsa-
UMW IUCTOBOrO MUTAHUA €60HM C  MUCMONMb30OBaHMEM cCheuManbHbiX
yaoobpeHunm AO «LLlenkoBo Arpoxmm». B gaHHoM paboTe M3noxKeHbl OCHOB-
Hble moaxoAbl K GOPMMPOBaAHMIO MOdasHbIX CUCTEM HEKOPHEBbIX MOAKOP-
MOK C YY4ETOM GU3MONOrMUECKMX OCOBEHHOCTEN pacTeHUN 9610HM, a TakxKe
npencTaBneHbl UTOMU UCMbITAHWIN arPOXMMUKATOB B YyCITOBUAX TaMOOBCKOM
061acTun, B KOTOPbIX YETKO NMokasaHa adPeKTUBHOCTL NpeaiaraemMblix peLle-
HUM 0N MHTEHCUBHOIO MPOMbILWIEHHOro caJoOBOACTBa. Bbe3ycnoBHO, AaH-
Hble peKoOMeHOaLMM MOCNYXaT BaXKHbIM MPaKTUYeCKUM PYKOBOACTBOM A4
crneunanuncToB, paboTallmx B OTpPacay MPOMbILLIEHHONO CadoBOACTBa:
arpoxmMmnKaMm, arpoHoMam 1 pepmMepam.

3aBeayoLmyi 1a60pATOPHO-AHATUTUYECKUM LIEHTPOM ArpPOXUMUIK, MOYBOBEAEHWNS M ArPOIKO-
normn ®enepasibHOro rocyAapcTBeHHOro GOXETHOro0 HAYYHOro y4ypexaeHuns «Bcepoccuii-
CKU cenekyMoHHO-TEXHOTOMMYeCKMUM MHCTUTYT CaAoBOACTBA M MUTOMHUKOBOACTBA» (DIEHY
BCTUCI), kaHAMAAT 6MOT0OrMYecKmnx HayK

C.H KoHoBasioB



), Wwenkoso
&@ AFPOXUM

-

BBEOEHUE

[MpaBUbHaa opraHMU3aLmMa MMHEPanbHOro NMTaHUA A6/10HMU aBN9eTCca oa-
HUM M3 BaXXHEMLLUX MPUEMOB perynpoBaHMa pocTa U MNAOLOHOLWeHMA
MNA0OO0BbIX OepPeBbEB, MOBbLILLEHUA YPOXXAaMHOCTM M KadecTBa niogos. Oc-
HOBHAgA 3ajadya 3aKJ/lo4YaeTCa B CBOEBPEMEHHOM obecrneyeHnn pacTeHUN
NMUTaTENbHbIMKM BeLLECTBaMKM B OCTYNMHOM GOpMe U ONTUMarbHOM Kou4ye-
cTBe. [Mpn 3TOM cnefyeT NOMHUTb, UTO KaK HeoCTaToK, Tak U U36bITOK NUTa-
TeNbHbIX 21IEMEHTOB CHMXAET YPOXKAMHOCTb U yXyALUuaeT CBOMCTBA MMOAOB,
HO HaMbonbLIMM Bpen KavyecTBy NPOAYKLMN MPUHOCUT MMEHHO M3BbITOY-
HOe NMTaHuWe. Ha ypoBeHb NMMTaHMA MAOO0BbLIX U ATOAHbBIX KYNbTYP BAUAOT
Oronornyeckme, METEOPONONMYECKME U arpoTexHnyeckme dakTopbl, Baxk-
HEMLLIMMM N3 KOTOPbIX, ABMAIOTCA:

- YPOBEHb M10O0POAUSA U TPaHYTOMETPUYECKUIM COCTaB MOYBbI;

- JOCTYMHOE cofepyXaHue 31eMEHTOB MUTAHNA U FyMYyCa;

- MUKpo6BMonormyeckasd akTMBHOCTb MOYBbI;

- 3HayeHue pH No4YBbI M BOOHbIN PEXUM,;

- MOrofgHble ycnoBus;

- COCTOAHWE AepPEBbLEB;

- OXKMaeMbl ypoxkan n TpebyemMoe KayecTBO MNIoL40B.

HekopHeBble MOAKOPMKM MO3BOMAT ONTUMU3UNPOBATb MUHEepanbHoe M-
TaHMe A6/10HU NPU HeBNAroNpPUATHBIX MOYBEHHbIX YCNTOBUAX. DTO BbloensaeT
OaHHbIN arponpueM 1 NnpuaaeT eMy 0cobyo 3HaUMMOCTb. OCOBEHHO BaXKHbI
HEeKOPHEBble MOAKOPMKM ANA obecneyeHmnsa pacTeHnn MUKPO3NeMeHTaMu,
a TaKXXe OCHOBHbIMU 31IEMEHTaMK MUTaHKWE, MOroLLeHne KOTOPbIX U3 Mo-
UBbl MO KaKUM-TMBO NPUYMHAEM 3aTPyOHEHO.

CUCTEMDI JTIUCTOBOIO NUTAHUNA ABJTOHU
CNneunA/IbHbIMU YOOBPEHUAMMU

1. OCHOBHbIE NPUHLUUMNDbI MTUTAHUA ABJTOHU

OnTUManbHoe MUHepanbHoe NUTaHre A610HU MOXKeT BblTb OpPraHM30BaHO
TONbKO MPU COYETaHMM BHECEHUA yOO0BPEHMI B MOUBY MU KOMIMIEKCa HeKop-
HeBbIX MOOAKOPMOK. MHOroneTHMe pacteHna a6/10HK MMeoT CBOM crelmndun-
yeckume TpeboBaHUA K OpraHM3aLum NUTaHna. B coBpeMeHHbIX MHTeHCUB-
HbIX M TMOMYUHTEHCUBHbBIX Cadax WMCMNOMb3ylTCsa OepeBbs, MPUBUTbIE Ha
cnabopocnble MoaBou, YTO yBENMUYMBAET MIOTHOCTb MOCAAKM HAaCaXKaeHUN.
DTO MoBbIWAET YPOXKaMHOCTb, HO MPW 3TOM BO3PacTeT U NOTPebHOCTb K 0b6e-
CcrievyeHUIo MUTaHneM.

1.1 OcHoBbI KOPHEBO20 NUMAHUSA A6A0HU

OCHOBHOW MyTb CHabXXeHWd pacTeHUM MUHEPanbHbIMU 3MIEMEHTaMM — 3TO
nouyBeHHoe (KopHeBoe) nuTaHue. OHO obecrneymBaeT MUHeEPaNbHbIMU
3NeMeHTaMM BCe opraHbl pacTeHUM (KOpPHU, CTe6Nu, NUCTbSA, NNoAbl), B TOM
ymcne cnocobCcTByeT 3amacy 3/1eMeHTOB B TKaHAX pacTeHUN.

B npouecce pocTa 1 pa3BuUTUA OepeBbeB NPONCXOOUT NOrnoueHne MmHe-
panbHbIX 21EMEHTOB KOPHEBOM CUCTEMOMN U I'IOTpe6J'IeHVIe MX pacCTeHNaMmn
0N co30aHMa OpraHUMYecKoro BellecTBa. B pe3ynbraTe BblHOCA 3/1eMeH-
TOB N3 NMO4YBbLI, 3aKpennneHnda B MHOIFONeTHMX BeretTaTMBHbIX OpraHax (BeT-
BW, CTBOJ1bl, NMpoBOoadALLNE KOpHM) nypganeHna mMx N3 aKOCNCTeMbl C ypOoiXKa-
eM MOXeT BOSHUKHYTb HeOCTAaTOK OTAeJIbHbIX MUHEPAJIbHbIX 2JTEMEHTOB B
noyse. INpuv 3TOM HEOOCTATOK OOHOMO 3/iIeMeHTa MUTAaHMUA MOXKET IMMUTU-
poBaTb POCT U NMaogoHoOWeHMe, HeCMOTPA Ha BbICOKYIO obecrnevyeHHOCTb
MOo4YBbl OCTaJilbHbIMM HYTPUNEHTaMWN.

OnTuMKU3aLMen coaepaHus 3MeMeHTOB B MOYBEHHOM pacTBope yrpas-
naeT ynobpeHue. BO3MOXXHOCTb peryimpoBaHuda NUTaHMA pacTeHnin aBnqa-
eTca OOHWUM M3 HEMHOTMX GaKTOPOB B MNOLOBbIX HAaCaXOEeHUAX, KOTOPbIN
perynmpyeTtca 4yenoBekoM. B To e BpeMda cfefyeT y4nTbiBaTb, YTO NOrof-
Hble YCNOBWSA (Tenno, ocagkm v T.4.) MOTryT CyLLeCTBEHHO BNUATb Ha [O-
CTYMHOCTb 2/IEMEHTOB MWTaHUA B MO4YBE U OMpefenaTb WX AanbHelllee
nornoueHne KOPHAMU pacTeHUN.

YpoBEHb MOYBEHHOIO MUTAHUSA A6N0oHN onpependeTcd coaoep>XaHneM He-

9
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06X0QNMbIX MUHEpPasbHbIX 3IEMEHTOB B MOYBE, UX LOCTYMHOCTbIO, @ TaKXKe
MOTPeBbHOCTAMM B HUX Ha MPOTAXEHUU BereTauMoHHOro nepwuoga. MNpu
MosBNEHUU CUMMNTOMOB AedULMTa Pas3fIMYHbIX DNEMEHTOB MUTaHUA He
cnenyeT NPUHUMaTb Mep Mo Mx HemeagneHHoOMYy BHeceHuto. BHadane cne-
AyeT NpoBeCcTV aHanM3bl MOYBbI M NTNCTbEB MO YTOYHEHUIO 06ecnedYeHHo-
CTU pacTeHnn. BHelwHMe daKTopbl MOryT OKa3aTb CyLleCTBEHHOE BAMAHME
Ha NpoaBfieHMe BM3yallbHbIX CMMMTOMOB gedurumTa TOro UM MHOTo ane-
MeHTa. Tak, B Mepunogbl CUMTbHOM 3aCy XU UK MepeyBaKHEHWA MOYB MOTYT
NPoaBNATbCA MPU3HAKM HeJocTaTKa 6opa.

PasnuyatoT cnegytowme Buabl BHECEHMSA MOYBEHHbIX YAOBpEeHUN:

e NMpeapnocapgo4yHoe BHeceHue.

BaykHo oNnga cnaboMobunbHbix an1emMeHToB — docdopa, Kanusg, ¢ uenbto Ao-
BeOEeHMA UX COOEPXAHUA B MOYBE A0 ONTMMaNbHbIX 3Ha4YeHWNW. [1na onpe-
[eneHna HopMbl BHECEHUA HEOBXOOMMO NpoBeaeHMe aHaIM3a MoYBbI.

e OCHOBHOE BHeceHwue.

OOuH pas B rof B cajax, BECHOM BHOCAT yoobpeHuda, coaepykalime BbiCo-
KOMOBUNbHbIE (a30T), UMK OCeHbto, cnabomMobunbHble (hocdop, Kanumm)
aNeMeHTbl NMTaHuA. Kak ona goBeaeHmsa Mx KOHLEeHTpaumi B noyuse 4o on-
TUManbHbIX 3HAYEHUIN, TaK U ONF KOMMNEeHcauMm BbiIHOCa PacTeEHUSAMU C Be-
reTaTMBHOW MaccoM M ypoxkaeM. HopMbl BHeCeHUs onpenensioTcsa nocre
rnonyJyeHua pe3ybTaToB aHanM30B NOYBbI, TIMCTbEB pPacTeHUN, Mpomnspac-
TaloLWMX Ha OaHHOM y4acTke. [pn exxerogHoM BHeceHUn yaobpeHua co
CcnaboMobBUAbHBIMU BNTIEMEHTAaMU MOXXHO BHOCUTb U BECHOM MO Mepe ro-
TOBHOCTW MOYBbI.

e [MoAKOPMKM.

Yoob6peHna BHOCATCA B Mepmon pocTa (mepeas NoNoBMHa Beretaumm) and
obecnevyeHmns PacTeHUMN HYXKHbIMW 3MIeMEHTaMM MUTaAaHUSA B TOYHOE BpeMs.
Bonbwoe 3HadeHMe ONa9 ONTUMU3ALUKM YCIIOBUN MOYBEHHOINO MUTAHUS
MMeeT BHeceHMe opraHUYyeckMx yaoobpeHui, koTopoe co3faeT MOMOXKM-
TenbHbIM BanaHC OpraHMYecKoro BellecTBa B MNoYBe, yy4dllaeT CTPYKTYPY
MaxoTHOrO FOPW30OHTA, MOBbILLAET MUKPOBMOMOrMYECKYo aKTUBHOCTb MO-
UBbl, CMOCOBCTBYET CMHTE3Y M HAKOMMEHUIO NYMYCOBbIX BellecTB, obora-
LLEHMIO MOYBbI AOCTYMHbIMW 31IEMEHTAMU MUTAHUS.

OnNTUManbHbIMM HOPMaMKM OpPraHMYecKUx yoobpeHu B Npouecce aKCnay-
aTaLMM MHOTOMETHUX HacaXaeHUM aBnatTcs:
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- Ha NAOAOPOAHbIX MouBax — 20-30 T/ra,
- Cco cpefHuUM nnogopoguem — 40-60 T/ra,
- Ha HenMoA4oPOAHbIX MoyBax — 60 U 6onee T/ra.

My6urHa 3a0enKy HaBo3a He A0/IXKHA CcoCcTaBNATb 6onee 18-20 cM B CBA3MU
CO CHUMYXEeHMEM aKTUBHOCTW ero pasfioXXeHUs B aHaspobHbIX ycrnoBuax. B
KayecTBe aflbTePHATUBbI HABO3Y MOTrYT MPUMEHATbCH cuaepaThl (3eneHble
yaoo6peHuns).

Ona coBpeMeHHbIX, MHTEHCUBHbIX Haca)XOeHun, o6opyaoBaHHbIX cUCTe-
MaMM KamnenbHOro opoweHna n depTuraumm, KoTopble UMeT OTHOCU-
TeNbHO KOPOTKUIM CPOK aKcnayaTaunm, 20-25 neT, nepumnoonyeckoe BHece-
HMe HaBO3a 3aTPYyAHUTENbHO, MO3TOMY B 3aBUCUMMOCTM OT Naogopoamnsa m
OCTYPKTYPEHHOCTM MOYBbI JSlyylle BHECTW MOBbILLEHHbIE HOPMbI OO 3a-
Knagoku caga.

Ona co3gaHna onTUMalibHOMo YPOBHSA NMOYBEHHOMO MUTaHUA M YOOBNETBO-
pPeHnsa NoTpebHOCTM pacTeHUM B MUHEpPalbHbIX 3NIeMeHTax, npexae Bce-
ro, HeOBXOAMMO YCTAaHOBUTb HOPMY BHECEHUSA KaX40oro HyTPMEeHTa B NMou-
BY. B KauecTBe OCHOBbI O/19 ee pacyeTa MOXeT OblTb peKoMeHOoBaHHadqa
HaYYHbIMU yUYpEXXOEeHNAMM CpeHada 30HaNbHaa 403a ON19 KaXXOOW KybTy-
pbl. Hanpumep, ana a6nonm B LIMP oHa cocTtaBngeT N_ P, K__(no A.K. KoH-

90" 30 120(
OaKoBY) MPW MOBEPXHOCTHOM BHeceHUn n N, P, K. (no AM. KysnHy) npu
depTUraymmn. NpuMeHeHne cpefHMX 30HaNbHbIX A03 yOOOpeHNNn HeBO3-
MOXHO 6e3 KOPPEeKTUPOBKU Ha AEMNCTBME LLesloro psana CyLeCTBeHHbIX
dakTopOB, onpenenaLLMx GUONOrMYECKYIO, 3KOMOTMYECKY M SKOHOMMU-

YeCKYo LlenecoobpasHoCTb NPpUMeHeHUd yaoo6peHu.

Hamnbonee pacnpocTpaHeHHbIMW MeTo4aMu pacyeTa 403 yaoOpeHMin B ca-

[LOBOACTBE ABMAKTCA KOPPEKTUPOBKA PEKOMEHAYEMOM [03bl: MO Pe3y/b-

TaTaM aHasiM3a Mo4YBbl M NNCTbEB PacTEHUN.

KOHTPO/Mb COCTOAHMNSA MUHEPaNbHOMO NMMTaHWA AepPeBbeB B caJax HeobXo-

OMMO OCYLLEeCTB/IATb He peXe OAHOro pa3a B 2-3 rofa:

- MOYBEHHDbIV KOHTPO/Ib — onpefefieHne CoaepXaHMA OCHOBHbIX 3/1eMeH-
TOB MWUHEPanbHOro NMMTaHUA B KOPHEOOUTAaeMOM C/oe NoYBhbI;

- JIMCTOBOM KOHTPOJIb — OMNnpefeneHne COOePXKaHUA 3/1eMEeHTOB MUHe-
PanbHOro MUTaHUA B IUCTbAX (KOHTPOMbHbIM OpraH).
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Ta6bnuual
OueHKa cogep)KaHMa MaKpO3/1eMEeHTOB B YUepPHO3EeMHbIX NMoYBax a4

a6n1oHM
ComepykaHue B no4yse, Mr/Kr noYesbl
YpoBeHb

cofepykaHud | Jlerkormgponusyembli
asot (N)

docdop (P,0,) Kanun (K,0)

Hunskunm <100 <100 <100
CpenHun 100-150 100-200 100-180
Bbicokunm >150 > 200 >180
Ta6bnuua 2

OnTUManbHoOe Cofep)KaHue MUHepasnbHbIX 321eMEeHTOB B JIMCTbAX
a6noHu, % c.B.

CooepyaHue

B AMCTLAX. % 1,8-2,5 0,3-0,5 11-1,4 0,4-0,6 1,4-2,0
, /0

OOoHUM M3 Hambonee 3HaYMMbIX GAKTOPOB, CYLLECTBEHHO BMAIOWMX Ha
LenecoobpasHOCTb MPUMeEHEHMNA yOoBpeHMiM B CagoBOACTBE, ABNAETCA CO-
OepXKaHMe MaKpO3/1eMEHTOB B MouBe. ECnM KOHUEHTpaumMa aneMeHTa B
rmoyBe paBHa WNM GNM3Ka K ONTUMANbHOM KOHUEHTpauun Ana OaHHOW
KyNbTypbl, TO BHOCUTb yOO6peHna B MOYBY HET HEOBXOAMMOCTM ANgd pacTe-
HUM M SKOHOMUYECKU HelenecoobpasHo. ECiM KOHLeHTpaLUna anemMeHTa B
MoyBe HWKE ONTUMANbHOW KOHLEeHTPauumM, To HeOBXOAMMO BHECTU ornpe-
neneHHoe KonmyecTBo yaoOpeHMin ANda NOBbILLEHUA COAePYKAHUA dNeMEeH-
TOB B MoYBe 4O MUHUMANbHOIO HEOBXOAMMOIo YPOBHS.
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[o3a ynobpeHunn, paccymTaHHaad Ha OCHOBE MPUHLMMNA MOBbILLEHUA CO-
[epXaHWg aneMeHTa B No4yBe 0 ee 6/1aronpuAaTHOro 3HadeHma gna aéno-
HUW, MOXXEeT 6bITb NoydeHa no popmyne 1
L T L (M
roe:
O,.. = 0033 ynobpeHuin, oNTUMN3MPYIoLLaa COAepXXaHne MUHepanbHoro
3NeMeHTa B nouyse, Kr/ra;
C.,. = coaepaHne MUHepasnbHOro afieMeHTa B Nouse, MI/KT;
Coanr. = PaKTMYECKAA KOHLEHTPALNA MUHEPATbHOMO 31eMeHTa B ro4Be,
Mr/Kr;
K,, = MaccoBbit KO3PPULIMEHT ya06psHeMoro cnos noysbl.

MpUMepHble pacyeTbl MacCoOBOIro KoadduMUMeHTa yaobpaeMoro cnog rno-
UBbl:

K,=pSh=5 (2)
roe:
MAOTHOCTb NouYBbI p = 1,25 r/cm?;
naowanb yd4actka S =1 ra;
ToNWMHa cnoga noydsbl h = 40 cMm.

N3 dopMynbl 1T M ganbHEWLWIMX pacyeToB BUOHO, YTO A9 yBeMYeHNa KOH-
LeHTPaL MM 3NeMeHTa B cfioe NouBbl 40 cM Ha 10 MI/Kr HEO6XOOMMO BHECTH
50 kr/ra O.B. LaHHOrO 3/1eMeHTa.

OpOHaKo TakoM Noaxod MOXeT 6bITb ornpaBAaHHbIM TOTbKO B Cafax MoslymH-
TEHCMBHOTO TUMa, rae yoobpeHnsa BHOCATCA MOBEPXHOCTHO, B T4. U B MEXX-
aypanba. B MHTEHCUMBHbBIX cafjaxX MpW KamnefbHOM OpPOLUeHUM OCHOBHasd
YacCTb aKTUBHbIX KOPHEMN pacTeHUM HaxoOMTCA B KOHTYpe YBNa)kHeHuda U
BHeceHMe ynobpeHunin ¢ NoNMBHOM BOOOM MO3BONHAET CYLLECTBEHHO CHU-
3UTb HOPMY. B flaHHOM cllyYyae HeOBXOOMM eXKerofHbll KOHTPOSb Codep-
YKaHWS OCHOBHbIX 3/1IEMEHTOB MUTaHWSA (KenaTenbHo, Nepen nepuoaamm
Hambonblero NoTPebAeHMNA TOro UK MHOTO 3/1IEMEHTa NUTaHuA).

B cpenHel 30He cagoBofcTBa Poccuu a6110HA B MOTOAOM Cafly OCOOEHHO
Hy>K[aeTcq B @30THbIX yOo6peHnax, a B MIOLOHOCALLEM Cafy — B @30THbIX U
KanuinHblix yoobpeHuax. A3oT Hanbonee noasumxeH U cnabo 3akpenneH B
noyBe M3 BCEX 2/IEMEHTOB MUHEepPasibHOro MMTaHWus, Nerko BbiMblBaeTcd,
yneTy4ymBaeTca B aTMocdepy, y4acTByeT B npolieccax MMKpoburonormde-
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CKOro NpeBpalleHns opraHM4yeckoro BellecTsa. B pacTeHusax a3oT onpe-
aenaeT HanpaB/eHHOCTb MPOLECCOB pocTa U MIIOAOHOLWEHUdA, aKTUBHO
BbIHOCUTCSH M3 KPYroBOpOTa C 6MOMacCoM NNOOOBbIX PACTEHUM U C ypoXKa-
eM. B To e BpeMa 1M36bITOK a30Ta B Mo4vBe M pacTeHUdax nmeeT Hanbonee
HeraTuBHble NOCNeOCTBUA MO CPABHEHMIO C APYIMMU MUHEPalbHbIMU 371e-
MeHTaMMU.

B CBA3M C 3TUM 403bl @30THbIX yOOOPEHUN HYKOAIOTCA B PeryngpHOM Kop-
PEKTUPOBKE B 3aBUCMMOCTU OT pAna 6MONormyeckmx, MoYBEeHHbIX M arpo-
TexHU4Yecknx GakTopoB.

Hawnbonee 3Ha4YMMbIMKM MoOKasaTeNaMM ABMAAKOTCA:

- cofep)kaHue afieMeHTa B IMCTbAX (Kak MoKa3saTe b YPOBHSA MUHEpPasbHO-
ro o6MeHa B pacTeHusax);

- cogepxXaHme anneMeHTa B Nno4yBe;

- cTeneHb MHTEHCMBHOCTUK cafa, MNOTHOCTb pa3MelleHna aepeBbeB Ha 1 ra
(BepOATHbIN BbIHOC 3/1eMeHTa ¢ BuomMaccon);

- YpOBeHb NpeanonaraeMom ypoxamHoOCTM (BEPOATHBLIN BbIHOC 3M1eMeHTa C
ypoXkaem);

- cTerneHb 06pe3kn fepeBbeB (MHTEHCMBHOCTb POCTOBbIX MPOLLECCOB);
- BO3pacT cafa (CTeneHb HakomnaeHuna 6romMacchl);

B MHTEHCUBHbIX cllabopoc/ibix A6MOHEBbIX Cafax B MOTIOJOM Bo3pacTe, A0
BCTYMNNeHWsa B NNOAOHOLWEHWe, KOoraa AepeBbd elle He OCBOUMN BCHO OTBe-
OEHHYIO MM Mnouwanb NMTaHUa U Koraa OTCYTCTBYET BbIHOC 3/1EMEHTOB M-
TaHUA C YpOXKaeM, MOXXHO MCMNONb30BaTb CpefHMe peKoOMeHayeMble 003bl
MUHepanbHbIX YOOBpeHUIn Ana a6N10HU C y4yeToM ob6ecnevyeHHOCTM MoYBbI
M PacTeEHUIN MUHEPaNbHbIMW 3N1IeMeHTaMMU.

B nnogoHocalleM Bo3pacTe NoTpebHOCTb B MUHEpPasbHbIX d1eMeHTax Cy-
LlecTBEHHO BO3pacTaeT B CBA3U C UX aKTUBHbIM UCMOMb30BaHMeM Ha dop-
MUpOBaHMe BMOMacChl KPOHbI M BbIHOCOM C ypoXkaeM. [pun 3TOM B MHTEH-
CMBHbIX cafiax C MJOTHbIMWM CXeMaMW pa3MelleHUs OepeBbeB B CBA3U C
6onee BbICOKUMU YPOXKaaMM MNoOoB rnoTpebneHne aneMeHToB NUTaHug,
0CcobeHHO Kanug, 3HaYMTEeNbHO Bbille, YeM B cafax Ha cpeaHepoc/blX
noaBoax (tabn. 3,4).

B nnogoHocAWwMX HacaOeHUax BakHeunllee ycnosune BdDCbeKTl/IBHOCTVI
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yoobpeHunin — rnybokoe BHeceHue a3oTa, dochopa U Kanma B noysy 6e3
MOBEPXHOCTHbLIX MOAKOPMOK B Mepunoa Beretalnm a3oTHbIMU yaobpeHuna-
MU. Mepen oceHHen UNM BeCeHHeM 3afe/Kon UX MOXHO pa3bpocaTb Mo
MOBEPXHOCTM M 3aTeM 3amaxaTb UMW 3aKyNbTUBMPOBaTb. O4HAKO LLenecoo-
6pa3sHee, addPeKTUBHEE U 3HAUUTENIBHO SKOHOMUYHEE BHOCUTb yaobpe-
HUA MONoCaMU, PACMOMOXKEHHBIMU MEXAY MPOEe3XKel YacTbio Mexaypa-
OV 1 pagaMM NNoAoBbIX AepeBbeB Ha yaaneHun 1-1,5 M oT nocnegHux,
UTOObl M36eXKaTb MOBPEXOAEHUA CKeNeTHbIX KopHeW npu 3anauwke. OnTu-
ManbHag rnybuHa 3agenku yoobpeHui B cagy — 15-25 cm.

Mpn n36bITOYHOM codepXaHum docdopa B nouse (200 Mr/kr v GonbLue)
MOXHO OrpaHUUYUTbCH MOBEPXHOCTHbIM BHECEHMEeM toboro asoTHOro U

KanuiHoro ynobpeHus ns pacdeta N, K, .

Mpn 3afepHEHUN MexOypPAaAMN HeoBXOAMMO MOBbLICUTbL B MepBYylo ode-
penb 003y a3oTa. KanuinHbiX yoobpeHnid, Kak NpaBuno, TpebyeTca MeHblle,
TaK KaK Npu 3a4ePHEHUN CoAePXKaHMe Kaus B N10LOBbIX 4EPEBbAX PE3KO
yBeNu4YmMBaeTCcs.

K arpoTexHM4yeckMmM npremam, oKasblBaroLWmMM CUIbHOE BO3OeNCTBME Ha
a30THOe NMnTaHne paCTeHl/ll;I, OTHOCUTCH o6pe3Ka naoaoBbIX OepeBbeB. Ee
npoBefeHne yMeHblUaeT KOMMYeCTBO ToYeK pocTa. B pe3ynbraTte npm TomM

Ta6bnuua 3
CucTemMa rMpUMeHeHUa TMOYBEHHbIX YOOOpeHUM cpeaHepOoCbiX

a61oHeBbIX CafoB (CpedHue 003bl)
[No3bl ynobpeHuin, Kr/ra o...
P.O;

90 30 120

CpOKI/I, crocobbl BHeCeHUs

[o nocagkmn, nof BCnallky Ha rnybunHy
20-25 cM npu HopMe HaBo3a 60 T/ra

Monogow caf, mog KPOHbI Ha Fy6uHy

10-15¢cM 1 pa3 B 2 -3 roga SO0 = SOH50)

MnogoHoOCALWLMI cad, MeXaypsaaba Ha

rny6uHy 15-25 cM 1 pa3 B 2 roga 90-120 30-45 120-180
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Ta6bnuua 4
CucteMa yoobpeHmns MHTEHCUBHbIX KapfMKOBbIX A6/TOHEBbIX CaoB

(cpeoHwme oo3bl)
[o3bl ynobpeHuin, Kr/ra ...

90 30 120

Cpokwu, crnocobbl BHECEHUS

[o nocagku, mof BCralluKy Ha riy6uHy oo
20-25 cM npwu HopMe HaBo3a 60 T/ra

Monogow caf, nod KPOoHbl Ha Fy6uHy

10-15cM 1 pa3 B 2 rofa eR20 9025 elgrely

MnogoHoOCALLMIA cafl, MeXXAYPAObsa Ha

rny6uHy 15-20 cM 1 pa3 B 2 rofa 120-150 45-60 | 150-240

YKe KonmyecTBe MocTynatoUmMX MUHEepPanbHbIX 3/1IEMEHTOB OHM PacXoayoT-
cq Ha dopMUpPOBaHME 3HAUUTENBHO MEHbLLIEro Yncia noberos U NUCTbEB.
Heo6xoQMMO CHMYKaTb [03bl a30THbIX YOOBPeHUiM mocne obpeskun, KoTopas
MHOTOa MO3BOMAEeT JaXke 0TKa3aTbCA OT UX MPUMEHEHUS B rof 0cob60 UH-
TEHCMBHOIO OMOJIa)XMBaHWUSA OepPeBbeB.

Mpn NCNonb3oBaHMM rep6l/ILl,l/I,EI,OB nnn Mynb4mMpoBaHWMK MOYBbI ﬂOTpe6-
HOCTb MMIOOOBbLIX HAaCca)XOeHUN B a30THOM y,EI,O6peHl/Il/I YMeHbllaeTCd, 4YTO
CBHA3aHO C MoBbllWeHMeM cooep>XaHd 3TOro ayieMeHTa B pe3y/ibTaTte MU-
KpO6V]OJ’IOFV]‘-IeCKOFO O6pa3OBaHl/I§| HUTPATOB OT Pa3/1ioXXeHNa opraHun4ye-
CKOro BellecCTBa, Pe3Ko yCunnamBatroLlerocd npn 0CBOBOYAEHUW MOYBbI OT
COpHOl7I PacTUTENbHOCTMW.

NMpuMepHble HOPpMbl yao6peHMn B MonoaoM caay (YepHo3eMHble no-
4Bbl):

- Kap/INKOBbIN (MHTeHCKUBHbIM) cang Ny oo P, .. K. oo
P, K

MpuMepHble HOPMbl yAO6peHUn B niaopoHocaweM capy (YepHo3eMm-
Hbl€ MOYBbl):

- cpegHepocnbii cag N

60-90 30-60"

- KapnnKkoBbIn Cal Nig o0 Peo 00 Kiso 2400

- cpepHepocnbiv cal Ngg 1,0 Pao o Kisoasor
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1.2 Cneyuduka BHeceHus ygob6peHul MemogoMm
depmuzayuu

depTUraumsa — 3To 0cobbl cNocob BHECEHUA YAOBPEHUI, KOTOPbIN ABNA-
eTCca OTHOCWUTEeNIbHO HOBbIM arponpuemMomMm Ana LleHTpanbHoW Poccuu.
NMpuMeHeHUWe depTUraumm npepnonaraeT pag NPemMMmyLecTs U B TO XXe
BpeMa cepbe3Hbix TpeboBaHMM MO CPaBHEHMIO C TPAAULMOHHbBIM BHece-
HWeM ynobpeHnn B MoYBy. B YacTHOCTH, oNna depTuUraumnm pekoMeHaoyeTcsa
MCMNOMb30BaTb KOMMJIEKCHbIE MOMHOCTbIO BOLOPACTBOPUMbIE yoobpeHUs C
anddepeHumpoBaHHbIM codeTaHnmeM NPK ona obecneyeHus notpebHo-
CTeN pacTeHUM B pasnunuHble Nnepuronbl Beretaumm. ObbluHble yoobpeHus
He BCcerga MoryT MogovTuM 49 BHECEHMS C MONIMBHOM BOOOW U3-3a HU3KOM
PacTBOPUMOCTHU, HANTMYUA HEPACTBOPUMbIX MpuMecen u T.4.

depTUraums UMeeT pad NpPenMyLLecTB nepen TPagMUMOHHbIM BHECEHNEM
yaoob6peHuni:

- 2N1eMeHTbl NUTaHUa LOCTaBAOTCA HEMOCPEACTBEHHO B 30HY, Me pacno-
JTOXXeHa OCHOBHad MacCcCa KOpHel;I gepeBbeB, UYTO NO3BOJIAEeT COeJ1aTb TOY-
HOe BHeCeHWMe HYXXHOIro Kosim4yecTBa y,D,O6peHl/Il;l ONd Ka>XXgoro pacteHmn4a
B Heobxoaoumoe BpeM4.

- HOpMbl BHOCUMBbIX yOOBPEHWM 3HaUYNTENbHO YMeHbLLAoTCA.
- CHMKaeTcqa BbiMblBaHMe M36bITKa yOoBpeHWin B TpYyHTOBbIE BOAbI.
Mpu depTUraumm cnengyeT cobnogaTb cleqytollee:

- CncTeMa KanenbHOro opoLeHmMa OomKHa ObITb XOPOLO CNpoeKTNpoOBaHa
ana obecrnevyeHunda PaBHOMeEPHOIo pacnpegeneHnda Boabl.

- CncTeMa OoMKHa peryndapHo O6Cﬂy)+(l/IBaTbCF|, yTO6bI npenoTBpPaTMTb 3a-
rpaaHeHne KanenbHML,.

- Heo6x04MMO BHOCUTb TO/TbKO PacTBOPMMble yOoBpeHUs, a HOPMbl BHece-
HWA cnenyeT perynmpoBaTb MO 30HE OpoLleHUs.

- Ana obecneyeHna paBHOMEPHOro pacnpeneneHns ynobpeHmnin Hesasu-
CMMO OT PacMoNOXeHUs OPOCUTENbHON CUCTEMbI CNEeaAyeT:

e HAYMHaTb Mogavy yoobpeHuin ToNbko nocne ctabunmsaymm paboyero
LaBNeHna B cucTeMe;

e fiepenq nepeknwnyeHmneM B CneyrLlyro KIeTKy Uninm KBapTasa Ui Bbl-
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KMOYEHNEM CUCTEMbl HEOBXOAMMO MPOMbITh ee BoAoM B TedeHme 30
MWHYT Nocse 3aBepLlleHnsa BHeCEHUA yO0bpeHni;

e CobnogeHmne aTux TpeboBaHUM ocobeHHO BaXXHO, €CNM MoNMBbI MPOU3-
BOOATCA He Yallle, YeM exxeHeaeNbHo.

Mpwn depTUraunm no-gpyromMy crenyeTt noaxoauTb K onpeaeneHmnto Hop-
Mbl BHECEHMA yaobpeHunin. GepTurauma No3BonaeT pacnpenenntb rogo-
BYtO HOPMY BHECEHMA Ha HECKO/IbKO MOMTMBOB, AaBas TeM CaMblM BO3MOX-
HoCTbobecneyeHUa PacTeEHMI B pa3Hble NepUroabl Pa3BUTUA HEOHBXOAUMbBIM
KonnyecTBOM Hanbonee BoCTpeboBaHHbIX B AaHHbIN MOMEHT 3/1EMEHTOB.

HanpuMmep, B nepuod Ha4aaa seretaun M Ao LUBEeTeHWUS OCHOBHOE BHU-
MaHue crieqyeT yaendaTb a30Ty U pocdopy, B nepurod pocta noberos aso-
TY, NPV AKTUBHOM POCTE U HAJIMBE 710408 KA/INIO, A B MOCAeYy60pOYHbIN
nepuoa To/1bKO ¢pochopy v KA B MAsIbIX JO3AX.

CneplyeT Tak>Xe y4MTbIBaTb U TOT CbaKT, YTO MUTPaLNgG 21eMeHTOB NMNTaHNA
B NMo4Be, KakK BepTUKalJibHad, TaK M TOPU3OHTaJIbHadA, MPW KarneibHOM OpPO-
weHnn 3Ha4YnTeslbHO yBe/TnM4MBaeTCHd, NMNo3TOMY y,u,o6|oeHl/|q nydyuwe BHO-
CNTb MaJlIeHbKNMW 00O3aMWN, HO peryndpHoO. Heobxoanm 6onee 4yacTbl KOH-
TPONIb COAEepPXXaHMA 3NeMeHTOB MuUTaHug B nodyse. [lpn 3ToOM obbeM
yﬂ,O6peHl/Il;l AOoJHKeH MOJTHOCTbIO MOKPbIBaTb BbIHOC MUMHEePasIbHbIX 211TEeMEH-
TOB C nnogamMu.

Ob6ecneynTb pacTeHMe [[OCTaTOYHbIM KOMMYECTBOM MaKpO3/1eMeHTOB
MOYHO TOJTIbKO 3a CYeT KOpPHEBOro nM1MTaHMna. OaHaKo pacTeHUAaM HeobXo-
OVMbI U MUKPO3MEMEHTbI, HEAOCTATOK XOTA 6bl OOAHOMO U3 KOTOPbLIX MOXXET
MOMHOCTBIO MMMUTUPOBATb ONMTUMaNbHYO 06ecnedyeHHOCTb HacaXXaeHUNn
MakKpoaneMeHTaMun. MukpoanemMeHThl (Fe, Cu, Zn 1 Mn) o6nagatoT BbICOKOMN
peaKUMOHHOM CMOCOBHOCTbIO C KOANMOWMAHLIMW YacTULaMU U APYTUMU
KOMMOHEeHTaMM nouBbl. CefoBaTefibHO, MPW UX BHECEHUW B BUAOE MNPO-
CTbIX HEOPraHMYECKMX COedMNHEHUN oUeHb BbICTPOo ByayT NepexoauTb B
HefoCTyMnHble GOPMbl, UTO 3HAYUTENbHO CHMDKAET UX OOCTYMHOCTb A4
pacTeHnn. Mpu HeobXxoaMMOCTU BHeceHna 6opa B MOYBY ero crieyeT BHO-
CUTb B aBrycte-ceHTabpe mnm yepes 3-4 Hepenu nocne LBeTeHUs, Korga
€ro KOHLEeHTpauma B INCTbAX O4YEeHb HM3Kas.

MpuMeHeHre Npu depTUraumm KOMMAEKCHbIX YOo6peHU, cogepallmx
MUKPO3MNeMeHTbl B XxeNlaTHOM dopMe, MoBbILlaeT UX OOCTYMNHOCTb A4 pac-

18

CUCTEMDI JTIUCTOBOIO NUTAHUNA ABJTOHU
CNneunA/IbHbIMU YOOBPEHUAMMU

TeHnn. OOHAKO, MUKPO3/IEMEHTbI TakyKe ByayT KOHLEeHTPUPOBaTbCH B OT-
HOCUTENbHO Heb6oMbLWOM 06beMe NoUBbl U 9PPEKTUBHOCTb UX MCMOb30-
BaHMa NIOOOBbIMU pacTeHUaMU ByOeT HEBbICOKOW. Mo3TOMY B MIIOAOBbIX
Haca)aeHuax Hambonee pauMoHanbHO NMPUMeHeHe MUKPO3EMEHTOR B
dopMe NUCTOBbIX MOAKOPMOK.

1.3 OcHOBbl AUCMOBO20 humMaHuUs S6A0HU

XonogHasa noroga BO BpeMsa LLBETEHUSA NN HEOOCTAaTOUYHO BbICOKAA TeMMe-
paTypa no4Bbl BECHOM 4acTo OrpaHN4YmMBatOT OOCTYMNMHOCTb MTaATesIbHbIX
BeLLeCcTB 419 KOPHEBbIX CUCTEM. KpOMe TOoro, KONIMYeCTBO 3/IEMEHTOB MU-
TaHWA B nepumon, HanpmMep, MHTeHCMBHOIO POCTa JIMCTbEB U no6eros, no-
CTaBJ/1deMblIX KOpHeBOl;I cuctemom, 3a4acCTyo MOXXeT OblTb HEOOCTATOUYHbIM
Onga ynoBneTBoOpeHUMd BCeX I'IOTpe6HOCTeI;I pacTeHn4d.

HekopHeBaa nookopMKa NuTaTebHbIMU BELLEeCTBaMM 4AET BO3MOXHOCTb
MocTaBnATb HeoBXxoAMMble 21eMeHTbl HEMOCPEeACTBEHHO B UCTbA, LIBETKM
MNW Nnoabl B mepuonbl, Korga oHWM HeobxoanMbl 6oee BCero U Hy»XHo Ux
ObIiCTpoe NornoLleHue, U BoBeYeHe B MeTabonmnsm.

HekopHeBble (MMCTOBbIE) MOAKOPMKU ABNG0TCH 3P PEKTUBHBIM CNOCOHBOM
[0OCTaBKMW 3[IEMEHTOB MUHEPAaNbHOIO MMTAaHMA PACTEHUIN, B T.H. M MaKPOHY-
TPUEHTOB, Korga ux TpebytTca 6onblue B onpepeseHHble KpuTudeckme
nepuonbl. Hanpumep, NoTpebHOCTb B a30Te B Mepmon akTUBHOIoO pocTa
no6eroB o4YeHb BbICOKa M KOPHEBAA CUCTEMAa MOXKET He YAOBMEeTBOPAThL ee
MOMHOCTbIO. TaKXKe BHELIHMe YCOBMA MOTYT HaKNaAblBaTb OrpaHMyeHmna
Ha MornoueHme NMTaTenbHbIX 271EMEHTOB M3 No4Bbl. Tak, docdop B Havane
BeretayMm Npu BbiICOKOM BOCTPEe6OBaHHOCTU MOYKET HEAOCTAaTOUYHO Moro-
WaTbCa M3-3a HEBbLICOKOM TeMmepaTypbl MOYBbl U OTHOCUTENBHO HU3KOM
AKTUBHOCTM KOPHEBOM cUcTeMbl. OgHaKo obliee KONMMYecTBO nMuTaTesb-
HbIX BelleCTB BHOCKMMbIX C MOMOLLbIO HEKOPHEBbLIX MOLAKOPMOK BeCbMa
orpaHuyeHo. JlnctoBoe nuTaHue Hambonee addeKTUBHO ONS BHeCeHUs
2/1€MeHTOB, HeOBXOAMMbIX B OTHOCUTENbHO ManblX 403ax, HaNnpuMep, MuU-
KpoaneMeHTOoB. Tak, HEKOpPHeBble MOAKOPMKM MOTyT o6ecneumnTb 0o 10% oT
MoTPebHOCTU PacCTEHUM B MaKpoaneMeHTax U 0o 90% B MUKPO3/IeMEHTax.
B 60nblUMHCTBE MPOMBbILLIEHHbBIX CafoB clenyeT perynapHo NpuMeHaTb
HeKopHeBble 06PaboTKM GOPOM, LLIMHKOM M MarHmeM, Meablo U >Kene3oMm,
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yTOObI npegoTrBpPaTunTb pa3BuUTmne ,El,e(bl/ILI,l/ITa STUX 2J71IeMEeHTOB.

Ona oueHKM obecrne4yeHHOCTM paCTeHl/II;I TeM NN MHBbIM 2J1EMEHTOM TMnTa-
HNA cnegyet OPpUeHTUNpPOBaTbCH Ha pe3ysibTaTbl aHaAlIM30B JIMCTbeB M TMO-
4YBbl, @ HEe Ha BM3YyaJlbHble CUMMMTOMbI, T.K. MPN3HAKWN, XapaKTepHble 14 Oe-
Cbl/lLI,l/lTa 271eMeHTa NMNTaHnd, MOryT ObITb MocnencTBMeM nopaxxeHn4d
BpeaonTenamMmm un 1.4. KpomMe Toro, MaccoBoe nosarieHme BUANMbIX CUMMTO-
MOB ,El,erVILI,VITa 271eMEeHTOB NMUTaHNE MOXXeT MMeTb Cepbe3Hble HeratTMBHble
nocnencteund, Kak MMHUMMYM ONA ypPOXKad TeEKYLWEero roga  3akiagkKum rnjo-
AOBbIX NMOYeK Ha CJ'Ie,EI,yIOLI.I.l/II;I ron.

MNpaBW/IbHO OpPraHM3oBaHHasaA CUCTEMA JIMCTOBbIX MOLAKOPMOK MOXET CMo-
cobcTBOBATH cnegyrouemy:

1. YBENMMYEHMIO 3aBA3bIBAEMOCTM B TEKYLLEM rofy.

2. YBenuueHuo 3aKagku NaofoBbiX Modek A9 ypoykas crefytollero roga.
3. Bonee paHHeMy CO3peBaHMIO OTAENbHbBIX COPTOB.

4. YBenuyeHuto pasmMepa NIoAoB M MUHTEHCUBHOCTU OKPACKMU.

5. CHMXKEeHWIO YpOBHSA 3a601eBaeMoCT MpU XpaHeHUN TakKUMM GU3NoIo-
r’MYecKMMUM PacCTPOMCTBaAMM Kak ropbkad aM4YaToCTb.

6. YnydlweHuto NEeXKOCMOCOBHOCTU B LLENOM.
7. YNyJdLeHWIo 3aK1aaKKM NNoLO0BbIX MOYeEK Nog, ypo>KaL7| cnegytwouiero roga.
8. YMEeHbLEHMIO NEPUNOONYHOCTM MNIO0LOHOLLEHUS.

MonyyeHue TakMx pe3ynbTaToB OT NIMCTOBbLIX MOAKOPMOK MOYXHO OXMAaTb
MPW cCUCTEMaTUYECKOM BbIMOMHEHUMU MPOrpPaMM MUCTOBOro NMUTaAHUSA Mo
NCTeYeHUM Tpex neT. [Ng KoppeKLUnm CUCTEM TUCTOBOIO MMUTaHUA crieayeT
e)XerofHo NPoBOAUTb aHaNM3 Ha cofiepKaHue B NMUCTbAX MaKPO- U MUKPO-
aNneMeHTOB NMTaHmna. Ocobo TulaTenbHO criefqyeT coboaaTbh CBOEBPEMEH-
HOCTb NPOBEAEHUNSA TeX UMK UHbIX 06PaboToK.

@ BAXHO: [lMpuMeHeHMe creumanbHbiX YOOOPEeHUn ONd NUCTOBbIX

NMOAKOPMOK MoBbILAaeT KOIPPULMEHT (CTEMEHDB) NCMOMBb30BAHUS OC-
HOBHbIX yOOBpPEeHUN. DTO yny4dllaeT 3KOHOMMKY XO3A9MCTB 3a cyeT 60-
Nlee pauMOHaNbHOIO MCMNOMIb30BaHMA 3aTPaYEHHbIX CPeaCcTB Ha Npu-
obpeTeHUe 1 BHECEHMEe OCHOBHbIX YO06peHUn.

20

CUCTEMDI JTIUCTOBOIO NUTAHUNA ABJTOHU
CNneunA/IbHbIMU YOOBPEHUAMMU

1.3.1 HekopHeBble NOAKOPMKU MaKpoO3/sieMeHTaMu

B nepuonbl Hanbosblen BOCTPeOOBAaHHOCTM A0/IOHN B MaKpO3aieMeHTax
MOTyT 6blTb HEOBXOAUMbBI HEKOPHEBbIE (TMCTOBbIE) MOAKOPMKM COOTBET-
CTBYIOLWMMU YOOBPEHUAMM.

NMoaKOpPMKU a30TOM

OueHb XenaTenbHbl MOAKOPMKM a30TOM MOC/1e onageHnd 3aBa3em B Nepwu-
0, aKTUBHOIO POCTa OAHOMETHUX NO6EroB 1 NNOAOB, KOFrAa NOTPeBbHOCTL B
STOM 3MeMeHTe ByneT o4eHb BbicoKa. OUeHb Mofie3HoOW MOXeT BblTb Moa-
KOPMKa a30TOM [0 LBeTeHUs abnoHU. Takagd o6paboTKka (BO3MOXKHO farke
OByKpaTHada) HeobxoarMa Nocne ypoXKaHoOro roga, Korga 3amnacbl a3ota B
pacTeHMaxX HMXe OBbIYHbIX. N9 NpUHATUA pelleHnda HeobxoanmMo npoee-
feHVe aHanm3oB (MPWV CoAePXaHMM a30Ta B IUCTbSAX B KOHLLE NMpeaLecTBy-
toLLlero ce3oHa <2,2% Takas o6paboTka 3dbeKTUBHA, a MPW KOHLEHTpaLum
aneMeHTa >2,4% OHa He Hy>Ha). TakXXe HEKOPHEBble MOAKOPMKM a30TOM
HY>XHbI 0719 YCUNTEHWS BEreTaTUBHOIO POCTa UMK MPU CHUXKEHUW cofepKa-
HWS a3oTa B MouyBe (4TOObI M3beXxaTb yXyALEeHUa KadecTBa nnogos). He-
KOpHeBble MOOKOPMKWM a30TOM CrieflyeT NpeKpaTuTb 3a 45 gHel 0o y6opKwu.
Mpu NNaHMPOBaAHMKM MOLKOPMOK clefyeT y4ecTb TakXKe U TOoT dakKT, uTo
MPVYMEHEHWe BbICOKMX KOHLEHTPaUmMM a3oTa Yepe3 10-14 gHew nocne ona-
[OeHWd NenecTKOB MOryT HEraTUBHO CKa3bIBaTbCs Ha OKpacKe niofos.

MoakopMku pocpopom

Ona HopManbHOro PasBUTUS LIBETKOB M GOPMUPOBaAHMA 3aBA3e HeobXO-
oMo obecrnedmnTb pacTeHunsa docdopoM. Mpu oleHKe obecnedeHHOCTH
pacTeHU cnegyeT OPUEHTUPOBATLCH He Ha ero cogepykaHume B No4yBe, a Ha
KOHUEHTPpaUMUIO B NIMCTbAX. TakyKe BO3MOXHbI TMCTOBble MOAKOPMKU doc-
®OpPOM B Mepuod akTUBHOIO AefeHna KeTOK cpa3y rnocsie onageHua ne-
MecTKOB, YTO BaronpuUaTHO CKasblBaeTCcA Ha KadyecTBe MMOAOB M UX pas-
Mepe.

NMoaKOpPMKU KanueMm

[a>ke nMpu BbICOKOM COOEPXAaHUKM OOCTYMHOMO Kanmsa B NoYBe B ornpefe-
NeHHble MOMeHTbI Beretaul B paCTeHMM ero MOXXeT He XBaTaTb B Pas3fny-
HbIX OpraHax. Oco6eHHO 3TO 3aMeTHO B nepnon HaJimBa M CO3peBaHNA
nJaoanoB, Korga I'IOTpe6HOCTb B 9TOM 32J1leMeHTe O4YeHb BbICOKa (co,uepmaHVle
Kanmga B nnogax cornoctaBmMMo C KOHLI,eHTpaLLl/Iel;I BJ'Il/ICTb‘FIX) N Kanmm Hadun-
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HaeT «OTTeKaTb» U3 TUCTbEB B MoAbl. [1pK KanebHOM OPOLLEHNN YPOBEHb
Kalinga B MoYBe MOXXeT CHMXKATbCH 3a CYeT BbIMblBaHWA, HECMOTPA Ha BHe-
ceHMe yoobpeHUnin. 3To MOXKET BbiTb MPUUYNHOM HU3KOIO Cofep)KaHua Ka-
NNA B NIUCTbAX B KPUTUUECKUIN Nepurnod. YBenmYeHMe HOPMbl BHECEHMA Ka-
NNA C MONMBHOM BOOOM MPW 3TOM MOXET MPUBECTU K HewenaTelbHbIM
MOCNeaCTBUAM — K CHUXKEHWIO MOrMOLWEeHNA Kanbuma, Mardua v 1.4. Noato-
MYy OMTUMasbHOE pelleHMe — 3TO NpoBefeHe HEKOPHEBBIX MOAKOPMOK. B
3aBUCUMMOCTM OT COCTOAHUA PACTEHUIN N YPOBHA 0BeCcrnedyeHHOCTU MOXKeT
6bITb NpoBeaeHo 3-5 06paboToK KanumcogepXalluMMm npenapaTaMmm. Tak-
K&, MOXHO peKoOMeHO0oBaTb MOAKOPMKY OOHOKOMMOHEHTHbLIM KalMMHbIM
arpoxXMMMKaTOM B KOHLIE CEHTABPA — Hadane okTabp4a (B ycnosumax LIMP) no
HOPMaNbHO BEreTUPYIOLWUM NTUCTbAM ONA YBEIUYEHUA 3MMOCTOMKOCTH.

NMoaKkopMKU cepon
Ha a6noHe oTHOCUTENbHO peaKo oTMedaeTca 0eduumnT cepbl. B OCHOBHOM
3TO XapaKTePHO TOMIbKO A9 MeCYaHbIX MOYB.

MoaKOPMKM Kanbuuem

Ocoboe BHMMaHMe crieayeT o6paTuTb Ha 06pPaboTKM A610Hb KanbLMNCO-
aepXkalmMMuy npenapaTaMu. KanbLUmMin UTpaeT BaXKHEWLLYo porb B obecne-
YEHUM NEeXKOCMNOCOBHOCTU NNoAoB A6/10HU. B TO Ke BpeMa eCTb HeCKO/b-
KO GaKTOpPOB, OKa3blBalOLWMX HeraTUBHOE BIMAHME Ha ero cogepyaHue B
nnoaax. Bo-mepBblX, MOrFMoOWEHWe KanbLUMa M3 YHEPHO3EMHbIX MOYB MOXET
ObITb 3aTPYOAHEHO MO Pa3/IMYHbIM MPUYMHAM — U3-33 CBOEO6PA3HOM KOHKY-
peHUMM B MOYBEHHO-MOMIOLWAOWeEM KOMMeKce C MarHmeM, Kanumem, b6a-
pyeM U CTPOHLMEM, HECMOTPA Ha OOCTAaTOYHO BbICOKOE coOepyKaHue B
noyse. Bo-BTOPbIX, TNCTbA PAaCTEHMIN MOXHO Ha3BaTb «3aBOAaMMU Mo Mpo-
M3BOACTBY OPraHMYeCKMX BELLEeCTB», B OOHOMETHUX noberax oyeHb CUMb-
Hbl POCTOBbIE MPOLIECChHI, T.e. 3[leCb OUYeHb BbiCcOKada dpuU3Monormyeckasa ak-
TUBHOCTb. [119 3TOro TpebyeTcsa MHOTO KanbLUMWA U Mofy4daeTcs, YTo noberu
«TAHYT O4eaN0 Ha ceba» U «NepexBaTbiBatOT» KanbLLMI, MOFMOLWEHHbIN KOP-
HEBOM CUCTEMOM, TEM CaMbIM, «0baenaa» nnogbl. T.e. YeM nyylle pa3BMBa-
eTcqa Ha AepeBe IMCTOBOM anmnaparT, YTO XapaKTepHO A9 MHTEHCUBHbIX Ca-
0oB 96/10HU, TeM Bbllle PUCK HedocTaTKa Kanbuua B nnogax. C ydyeToMm
TOro, UYTO KaNnblLMM OOMH CaMbIX HEMOOBUXKHbIX 2/1EMEHTOB B pacTeHuu, B
nnoaax MoXXeT BO3HMKHYTb HeOOCTaTOK KaflblLMs, YTO Bbi3blBaeT yXyAlle-
HME UX KadyecTBa M NEeXXKOCNobHoCTU. KpoMe Toro, Ha norfoleHune Kanb-
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LMSa pacTEHMAMM B MOYBE AOCTAaTOYHO MOLLHOE BIMAHME OKa3blBAOT U MO-
rogHble ycnosusa. Hanpwumep, noxonofgaHmMe 3aMeTHO OrpaHu4YmMBaeT ero
nornowieHme KoOpHAMKM. B nonb3y MHOMOKPAaTHbIX HEKOPHEBbLIX MOAKOPMOK
0N9a onepaTUBHOIMO pelleHusa npobnemM obecnedyeHHOCTU KanbLUMeM roBo-
PUT 1 TOT daKT, YTO KaNbLUMM O4eHb Me4TIeHHO NepeMeLlaeTca B pacTeHUN.
1o HEKOTOPbLIM OaHHbIM, Y B3POC/bIX JepeBbeB 96/10HM (B 3aBUCUMOCTU OT
MX BO3pacTa M BbICOTbl AepeBbeB) OT KOHYMKA KOPHA 00 NonagaHnga B Nno-
Obl TpebyeTca oT 2 00 4 neT.

Ona paBHOMepPHOro pacrnpeneneHns KanbUma B Naogax HeobxoamMMbl MHO-
roKpaTHble 06paboTKKM KanbLUMIMCOOePXKALLNMM arPOXMMMKATaMM B TeUeHMne
pOCTa, HaNMBa U Co3peBaHna NMJoA0B. HauMHaTb MOOAKOPMKM yKenaTenbHO C
da3bl onageHVs NenecTKoB, KOM4a OYeHb BbICOKA KOHKYPEHUMUS Mexay pa-
CTYLWLMMU NnogaMu U noberaMmu. ArpoxXmmMmKaThl 419 HEKOPHEBbBIX MOAKOP-
MOK, OCHOBaHHble Ha MPUMEHEHNMN MUHEParbHbIX CONMen Xnopuaa Kanbuus
M HUTpPaTa KanbLug, Kak npaBuio, nydlle obecrnedmsatoT oAbl 5TUM 3/e-
MeHTOM. OfHaKO MPU BbICOKMX KOHLIEHTPaLMAX XNNopUaa KanbLmMa eCTb PUCK
noBpexaeHud NAo4oB U NUCTbeB, OCOBEHHO MNpW NMPOoXJagHoM TeMnepaTy-
pe, BMaXKHOM norofe, Koraa 3afepXmMBaeTca BbiCbixaHWe Kanenb paboyero
pacTBOpa Ha IMCTOBOW MOBEPXHOCTU UMK Mpu TemMnepaType 6onee 27°C u
BbICOKOW BMAXXHOCTU. XenaTHble ¢opMbl He CTOMb 3PPEKTUBHO yBETMUYMBA-
IOT KOHLIeHTpaUMio KaabuMa B niogax U TpebyloT yBeTMYeHUa KPpaTHOCTM
06paboToK, B TO Ke BpeMs UX MPUMEHEHME CHMKAET PUCK MOBPEXKAEHUN.

CopeprkaHue Kanbuma B MOYBE UM B NIUCTbAX He OaeT MOMHOM KapTUHbI 06
M36bITKE UMW HegocTaTKe KanbLUMa 1M, COOTBETCTBEHHO, AN NMPUHATUSA pe-
LEeHMA O KpaTHOCTM 06paboTok. OLeHKY obecrnedeHHOCTU KanbumeMm (B
OTMYME OT OCTallbHbIX 3M1IEMEHTOB MUTaHMUA) Ny4ylle NPOBOAUTL MO Pe3y/b-
TaTaM aHanmMsa naoAoB, OAHAKO AaHHbIM MOAXOA MOKa 3aTpyOHEeH OoTCyT-
CTBMEM pa3paboTaHHOM WKasbI.

MarHuesble NOAKOPMKHU

MarHnm aBnaeTca Ba)KHEWLWUM 31eMeHToM gng doTtocuHTesa. bonblumnH-
CTBO MNOLOBbIX HACAKOEHUM HY>KOATCH KaK MUMHUMYM B OOHOM eXerofg-
HOM OMpPbICKMBaHWKW. ONTUManbHbIM (B MAOOOHOCALLUMX Cafax) aBngeTcsa
npuMeHeHne 3 06paboToK cyNnbdaToM MarHmsa ¢ uHTepsanom 10-14 aHewn,
rnepBoe OrnpblCKMBaHWeE cnefyeT NPOBeCTU MNocne onageHUs NernecTKoB.
NMpuMeHeHVe xenaToB MarHu1s, Kak NokasbliBaeT 3apybeXkHasa NpakTuKa, He
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BCcerga 3¢¢eKTVIBHO M3-3a HM3KOIo coepXXaHua aneMeHTa. KpomMe T0ro,
HapyweHune nmtaTtesibHOro 6anaHca, NP BbICOKOM cogep>XaHUn Kalngd
no4yBe, KOTOPOe CconpoBOXOaeTCd HU3KOW KOHLJ,eHTpaLI,l/IePI OOCTYMNHOro
cboccbopa, Bbl3blBaeT ,EI,erI/ILI,l/IT MarHmg 3a cHeT CHMXKeHWNd ero nornoweHund
KOPHAMMN.

1.3.2 HekopHeBble NOAKOPMKU MUKPO3JIEeMEeHTaMM

YTo6bl NPedoTBpPaTUTb pa3BuTHe deduumTa ob6ecneyeHHOCTU pacTeHU
Pas3MNYHbIMU MUKPO3NEMEHTaMM B BOMbLUMHCTBE MPOMbILLIEHHbIX Ca0B
cnepyeT perynapHo noakapMinBaTb pacTeHUd MUKpPOaleMeHTaMu: 60-
POM, LMHKOM, MapraHueM, Meabto 1 kene3oM. ONTuManbHoe cofepyKaHue
MWUKPO3MEMEHTOB B JIMCTbAX MpUBEOeHO B Tabnuue 5.

Hanbonee adppeKTUBHBIM CMNOCOBOM BHECEHUSA MUKPOITEMEHTOB ABMAIOT-
CA NUCTOBble (HEKOpPHEeBbIe) 06paboTKM crnelmanbHbIMU YOO6PEHUAMM.

JNydlwee BpeMa cyToOK 419 NTUCTOBbIX 06paboToK — paHHee yTpo, Korga TeM-

Ta6bnuua 5
OnTuManbHoe copepxKaHme MMKPOaJTeMEeHTOB B JTIMCTbAX

Bop (cepeavHa Beretaummn) 20-50 Mr/kr c. B-B

Megb (cepenmHa Beretaumm) 5-5,5 Mr/Kkr c. B-B
YXene3o (Ha4ano pocTta noberos) 50-250 mr/kr c. B-B
25-140 Mr/kr c. B-B

MapraHel, (cepennHa BeretaLmm)

LMHK (anddepeHumMayma LBETKOBbIX MOYeK) 25-55 Mr/kr c. B-B
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nepatypa 6naronpuATCTBYeT MeANleHHOMY MWcrhapeHuto. B aTo Bpems
YCTbMLLa Y>Ke OTKPbITbl M MUTaTeNbHble BelllecTBa Nyylle BCEro yceameatoT-
CA BO B/IAaXXHOM COCTOAHMUM.

Mpw 0o OeBaHUM (MUKPOCTPUHKIEPHOM BHECEH W) HEKOPHEBbIE MOOKOP-
MKW cnenyeT NpOoBOANTb Kak MOXXHO CKopee nocsie nonmea, 4tobbol obecne-
YUTb MaKCKMManbHOE BpeMa AN NoriouweHua 4o cneayouero nonmea. Bpe-
MS MeXOy OMpPbICKMBAHMEM U CNedylouMM MOMIMBOM LAO/MKHO OblTb He
MeHee 24 4acoB, HO YeM [o/blle, TeM nydlue.

HekopHeBble NOAKOPMKM 60pOM MpoBoAAT, HauMHaa ¢ Gasbl BblABUYKEHUA
coLBeTUI, U B a3y po30Bbiv ByTOH. HekopHeBasa NoaKopMKa BOpoM TakKe
MoBbILLAET YCTOMUYMBOCTb pacTeHUM K 3acyxe. [Mpn onTUManbHOM coaep»Ka-
HUKM Bopa B pacTeHUax yBenumymBaeTca 1 nornoueHmne Kanbuma. B 3aBmucu-
MOCTW OT obecrnedyeHHOCTU 6OPOM, MOXHO pPeKoOMeHOoBaTb 06paboTKu
arpoxmMmMmKaTaMm, CoOepKalllMMmM OaHHbIN NEMEHT, U Nocfe UBeTeHns (Je-
pe3 7-10 gHe Nnocne onageHMa NenecTKoB M cnepytowasa - 30 gHen nocne
ornageHusa NenecTkoB). DTN 06PaboTKM CHVKAOT OCbINAaeMoCTb MN10O0B OT
npexxaeBpeMeHHOro co3peBaHua.

HeKopHeBble NOAKOPMKMU MeAbCOoAEPXKALUMMU arpoXUMMKaTaMmU MoOryT
MPOBOANTLCA KakK B deHoMornyeckyto Gasy 3efleHoro KoHyca, Tak 1 nocne
y6OpPKM NNoaos, T.K. Y BOCMPUUMUMBbLIX COPTOB (B OCHOBHOM 3apy6eXXHOoWM
cenexkumm) npu n3bbiTke Meau MoryT nobypeTb nnodbl. 419 NOOKOPMOK B
TeueHMe BereTauMm arpoxmMmKaTbl Mean clefyeT Ucnonb3oBaTb B 6onee
HU3KOW KOHUeHTpauuun. Mpu nnaHMpoBaHMM MOOKOPMOK Mefdblo crepyet
TaKXXe YYUTbiBaTb M 06paboTKM MefbCoAepKalWMMM GYHIMLUMOAMMU.

HeKopHeBble NOAKOPMKMU KeJe3ocoaep)XalluMmM npenapatamm nydlle
MPOBOANTb PaHO BECHOM, BO3MOYHO B MpOoxsagHyto morody. Xiopos, Bbi-
3BaHHbIM OePULMTOM Xefesa, MOXKeT MPoaBNATbCA Ha MoYBax C BbICOKUM
ypoBHEM pH, Npu NepeyBnakxHeHWK, B 3aCyLUNUBbLIX YCNOBUAX MPW MIIOXOM
aspaumm noysbl U T.40. MPU UCNONb30BaHUM OOHOKOMIOHEHTHbIX Xe1e30Co-
Oepyallnx arpoXMMMKATOB He peKoMeHayeTcd UX NpUMeHeHMne B 6BaKoBbIX
cMecax ¢ mecTuumaamMm U ApyruMu MuHepanbHbiMu yoobpeHuamn. Jedu-
LMT »Kefe3a MOXXeT NPOoaBAATbLCH B YPOXKaMHble rofbl Y HEKOTOPbIX COPTOB
a6noHu, HanpuMep, y copta CrnapTaH.

HeKopHeBble MOAKOPMKN MapraHueM criefyeT oCcyLLecTBNATb Npu obHa-
PY>XeHUM ero HepocTaTka Mocfe NpoBefdeHUd aHanM3oB JIUCTbeB, MO-
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CKOJIbKY MapraHel, CoAep»X1UTCH B pacTeHMAX B OUYeHb HU3KOM KOHLEHTpa-
LMW U ero n3bbiToK MOXeT BbiTb TOKCUYEH. JedULUnT MapraHua y a6noHu
HabnoaeTcs OTHOCUTENbHO PEaKOo, KaK MPaBnio, Ha MOMMEHHbIX MoYBaXx C
BbICOKMM YPOBHEM pH, Ha LWeNo4YHbiX KapboHaTHbIX Mo4YBax MapraHel, rne-
pPexoaunT B 3-X U 4-X BaNeHTHY GOpMYy U CTAaHOBUTCA HEOOCTYMHbIM ONF
pacTeHnn. Ong npoduiakTUYeCKMX NoaKOPMOK MapraHueM (npu HeBo3-
MOYHOCTU NpoBeaeHNa aHanM30B) fydlle NPUMEHATb KOMMEeKCHble YaO0-
BPEHNA C HU3KOM KOHLIeHTpaLu e anemMeHTa.

HekopHeBble NOAKOPMKMU LLIMHKCOAEPXKAaLLMMMN arpoXMMUKaTaMMU.

LUIMHK o4eHb Ba)XeH ON9 cUHTe3a xopodunna n npouecca ¢oToCcMHTE3a B
LenoM. Kpome Toro, ero gocTyrnHOCTb B MOYBE CUSTbHO M3MeHSAeTCq B 3aBU-
CUMOCTU OT KMCNOTHOCTU — Mpu pH HMXKe 4,0 1 Bbiwe 7,5 OH CTaHOBMUTCA
NpaKTUYeCKM HegOCTYMHbIM A9 PacTeHWN, AaXKe eCln pe3ynbTaTbl aHanu-
3a MoOKa3blBalo BbICOKOe cofeprkaHue. CnenyeT TakXe y4uTbiBaTb U TOT
daKT, UTO LUMHK ManonoaBUXeH BHYTPU pacTeHnsa U «nepebomn» B ero cHab-
YKEHUM MOTYT BbI3BaTb A4ePULUT 21IEMEHTA B MOSIOAbIX PACTYLLMX NNCTbAX,
KOTOPbIM MOXeT OblTb, M HE BOCMOMHEH B JaflbHeWLWeM.

Mpwn BECEHHMX o6pa60TKax cnegyet yunTtbliBaTb, YTO NMpMMeHeHe LUMHKa
MOXET YCUIMNTb NnoBpexXaeHme noyekK ot 3aMOPO3KOB.

XenaTtoM umHka 30TA Haca)kgeHua HaumHatoT obpabaTbiBaTh Yepes 1-2 He-
oenu nocne onageHusa nenecTkoB M NPoBOAAT C MHTepBanioM 10-14 oHen.

CnefyeT NOMHUTb, YTO 06PabOTKU XenaToM LUMHKa B TedeHne Beretauum
He 3aMeHAT 06paboTKy cynbdaToM. ONTUMaIbHbIM CMOCO60M OMNTUMM3A-
LMK CoOepXaHNa LUMHKa B pacTeHUax MoxeT 6blTb coveTaHne o6paboTok
cynbdaToM LUMHKa B dpase «3efeHblil KOHYC» (BO3MOXHO Aae 2 o6paboTku
- nepBas Mo CrALMM NOYKaM) C ONPbICKUBAHUAMU XenaTamMm B Te4eHue Be-
reTaumu.

Ponb oTOeNbHbIX 9/TEMEHTOB MUTAHMA, @ TAKXKe BU3YyaslbHble CUMMNTOMbI HE-
noocTaTKa Uin n36biTKa npencTtaB/ieHbl B Tabnuue 6.

B Tabnuue 7 mokasaHa NOTPeOHOCTb pacTeHUM B Pa3/iMYHbIX 3MeMeHTax
MUTaHMA Mo dasaM BereTalLMM C yKazaHMEM peKOMeHOyeMblX HOPM BHece-
HWUA yooBpeHnn No NINCTY.
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Ta6bnuua 6
Pofb Makpo- M MUKPO3EMEHTOB B MUTaHUK 9610HM

AszoT BnepnHo-3eneHas ¢ NoXenTeHueM 3aTaXKHOM POCT, UTo
OKpackKa JINCTbEB, HAYMHaeTCa C BbI3blBaET yCUIEHME
HUMXXHeM YacTn nobera, ocnabneHne | nopaxeHumsa 6onesHamm
POCTa, CHMXXEHME YPOXKaNHOCTH, ¥ BpeanTenamu,
YMeHbLUEeHWe pa3Mepa NIoL0B. HeBbl3peBaHue
OpeBeCUHbI MPUBOOUT K
3UMHWM NOBPEXOAEHUAM
OT MOPO30B, CHMXKaeTCa
MHTEHCMBHOCTb OKPAaCKM
MA0OO0B, OHU 3eNeHble U
yXygulaeTca mx

NEeXXKOCMOCOBHOCTb.
®ocdop Mpu HepocTaTke pocdopa MN36bITOK pocdhopa
3afepXKMBaeTcsa LBETEHME, POCT npuBoOUT K
KOpHeW 1 noberos. YcunmBaeTcs YCKOPEHHOMY Pa3BUTUIO
ocbinaHve NaoaoB, NAoAbl Menkue. pacTeHWin U paHHeMy

CO3peBaHMIO MIOA0B, UTO
CHWKaeT ypPOXKalHOCTb.
Mpw n36bITKE pocdopa
NNCTbSA XKEeNTeoT, Kpagd
6onee cTapbIX TNCTbEB
MOryT npuobpeTaTb
KOpUYHEBATbIN OTTEHOK,
HamoMMHaa CUMMNTOMBbI
neduumTa a3oTa 1 Kanu4.

Kanunin TncTba pacTeHUm HavymHatoT
3arnmbaTbCcsa KBepXY, Mo KpaaMm 3afepXKnBaeTcs, INCTbA
CcTaHoOBATCA 6YypPbIMU UK npruobpeTatoT CBET/O-
KopuYHeBbIMW. [104bI CO3peBatoT 3e/IeHYI0 OKPaCKYy C
HepaBHOMEpPHO, OKpacKa cnabas. HEeKPOTUYECKUMU
3aMepnniseTcsa poCcT MOMoAbIX MOBeroB  MNaTHaMW.
3a CYET YKOPaUMBaHUA MEXA0Y31UMN.

Pa3BuUTME pacTeHni
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6 (MpogomxeHme)

HepocTtaTok MN36bITOK

Mpu n36bITKe cepbl
NINCTbSA XKeNTeT C Kpaes.,
CKpy4dmMBatoTCs, OypetoT u
oTMUpatoT

HepnocTaToK cepbl MPUBOOMUT K
HapYLLIEHUIO CUHTEe3a Be/KoB 1
depMeHTOB, 3amMeangeT pocT
pacTeHui, 3aMeansaeTca pa3BuTme,
CHUXKAETCH YPOXKaMHOCTb M KayeCTBO
MNOMO0B. BHELHe CUMMTOMbI MOXOXKM
Ha Npu3Haku gedurumMTa a30Ta, HO
CHayvasa esnTetoT HUXKHME NUCTbS.

CnocobcTByeT pasBUTUIO
rOpPbKOM AMYATOCTM MpPKU
XPaHeHN.

Hapyluaetca doToCcmMHTE3 3a cyeT
YMEHbLUEHUA CMHTE3a XNopodunna,
HapyLaeTca PepMeHTaTUBHbIN
0BMeH. 3a cyeT CHKeHUs
doTocnHTe3a cokpallaeTca
MHTEHCUBHOCTb MPaKTUYECKM BCEX
OCHOBHbIX MPOLLECCOoB
YXU3HEeOEeATENbHOCTU.

CUCTEMDbI JINCTOBOIO NMUTAHUA ABJTOHU
CNneunA/IbHbIMU YOOBPEHUAMMU

Taébnuua 6 (MpononkeHune)

2nemMeHT HepocTtaTok MN36bITOK

Kanbumi dusmnmonorndyeckmne paccTpomcTea npu MospexkaeHMs

XPaHEeHWU: ropbKasa asMYaToCTb, 3arap | (ypoacTsa) MioaoB.

nT.o.

Bop YxyoluaeTcsa npouecc
ONNoLOTBOPEHUS, AePEBbA MIOXO
LLBETYT, MA04bl HE 3aBA3bIBatOTCSH,
npeKpaLlaeTcs BEPXyLIEeYHbIW POCT,
NNCTbS MENbYALOT M CKPYYMBaOTCS.
dU3MoNornMyeckme paccTpomcTea Npum
XpaHeHMn.

K

LInHK OcTaHaBAMBaeTCH POCT, INCTbS
MenKmne, OPMUPYIOT «PO3ETKMY,
naoxo GopMUPYIOTCA cCeMeHa,
HapylLLaeTca cMHTe3 xnopodunna, a
3TO Bbi3blBaeT HapylleHue
dOTOCUHTE3a U MOABNEHME YKENTbIX U
B6enbIX X/TOPOTUYHbBIX MATEH Ha
NINCTbSAX.
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Ta6bnuua 6 ([MpooonkeHune)

2neMeHT HepocTtaTok N36bITOK

Yeneso | HapylueHWe sHepreTuyeckoro obMeHa
(boTOCUHTE3a 1 AbIXaHWS), a30THOIO
obMeHa, CMHTe3a 6eKoB, a TakXKe
xnopodumnna. MHTEHCUBHBIN X/10P0O3 B
rnepByto oyepenb y MOMoAbIX TMCTLEB,

MNP 9TOM XUJTKN OCTalOTCH 3eJ1IeHbIMIA.

i

Menb HapywaeTcsa ablXxaHWe 1 a30THbIN
OOMeH, CHMKaeTCs MHTEHCUBHOCTb
doTocuHTe3a. BenetoT 1 oTMUpatoT
KOHUYMKM NTNCTbEB, XNTOPOdPUNI paspyLua-
eTCqa Mo Kpato 1INCTa, INCTbA TepatoT
TYyprop, NoABNAETCA CyXOBEPLUMHHOCTb
(ycbixaHve BepxylleK OoepeBbeB, a
MHOTOa My oCTalnbHbIX MONOAbIX Mobe-
ro.).

MapraHey, Hapylwaetca GOTOCUHTES, AblXxaHue
pacTeHMIM, a30THbIM O6MeH (BOCCTaHOB-
NeHne HNTPATOB 4O aMMUMaKa), uTo
HapyLlaeT a30THOe NMUTaHue pacTeEHMI.
Mpwv HegoCcTaTKe Ha NNCTbAX MOABASAIOT-

CA XKelnTble HEKPOTUNYEeCKMe NMATHa.
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Ta6bnuua 7

MoTpebHOCTb B MaKpPO- M MUKPO3/EMEHTaX B NIMCTbAX B COOTBET-
CTBUM C peHonormyeckMmm dasamm pasBuTmna a6noHm B LleHTpanb-
HO-HepHO3eMHOM pernoHe, no A.N. KysmnHy

PekoMeHOyeMble 31EeMEHTbI MUTaHUA
®eHonormnyeckas
N |P,O Ca |Mg| S Fe
dasa
PekoMeHayeMble HOPMbl BHECEHUS, Kr/ra

Cnawme @ 24
MOYKM

3eneHbin @
KOHYC

<
off
[ONe}
>0
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(@)
I\O
(e}

1,5 2,0
«MbllnHOE
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Taénuua 7 (MpogonyxeHue)

PekoMeHOyeMble 3/1IeMeHTbl MUTaHUs

Homep
06pPaboTKM

PekoMeHOyeMble HOPMbl BHECEH WS, KI'/I'a

Pasmep
g Nnoad % 10 10 10 05 0,25 05 05 05

«FpPeLKnm
opex»

®eHonormnyeckas
Ca | Mg Zn |Mn| Fe | Cu Mo
daza

PasmMep
9 nJoda 0,5 15 15 10 0,5 0,5 1,0 05
40-45 MM

Pasmep
10 naoga 1,5 15
50-55 mm

Pasmep
1 nnoga 2,0
60-65 MM

3al
12 Hepento Oo 2,0
y6opKu

1.3.3 BMoOCTUMYNATOPbI B TIUCTOBOM NUTaHUU A6JIOHU U UX
ponb

A610HA MOCTOAHHO MoABepraeTca OeNCTBUIO Pa3fUYHbIX aBUOTUYECKUX
CTPecCcOoB, KOTOpPble MOFYT CYLLeCTBEHHO CHMXaTb MPOLYKTUBHOCTb Ha-
caxpgeHnin. NMpuMeHeHe BUOCTUMYIATOPOB MO3BONAET YBETMUMBATb ypPO-
YKaMHOCTb, pa3Mep M/0A0B, MOBbICUTb YCTOMUYMBOCTb K 3KOMOMMUYECKUM
cTpeccaM 1 OOCTYMNHOCTb MMUTaTeNbHbIX BELWECTB, B YaCTHOCTU yO06peHni,
COBMECTHO MpPUMEHAEMbIX B 6aKOBbIX CMecax. BUMOCTUMYNATOPbl OYeHb
LWMPOKO MPUMEHSAIOTCA B MUPOBOM CaJOBOACTBE.
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TepMUH «BUOCTUMYMATOP» UCMOMb3YeTCs y)Ke MHorue rofbl. CornacHo co-
103y €BPOMENCKMX MPOoM3BOAUTENEN «PacTUTENbHbIM BUOCTUMYIATOPOM
CUMTAIOTCH BELLECTBO U/UNU MUKPOOPTaHU3MbI, MPUMEHSAEMble Mo NUCTY
N B pusocodepy Ana CTUMYNMPOBaHMAG eCTECTBEHHbIX MPOLEeCCOB NOrfo-
LEeHMNA NMMTaTeNbHbIX BellecTs, yaydlleHns 3dpdeKTUBHOCTU UCMONb30Ba-
HUA pacTeHMeM MOrMOoWEHHbIX 3/1eMEHTOB MWUTaHUsg, YCTOMUYMBOCTU K
abNOTUYECKMM CTpeccaM, MoBbILEHWS YPOXKaMHOCTU U KadecTBa NpoaykK-
U,

BrnoctnmMynaTtopbl HE3AaBUCUMO OT COAEPXAHUA B HUX NMUTATENIbHbIX Be-
LecTB:

- CTUMYNUPYIOT (YCKOPSAOT) 06MeH BeLLeCcTB B pacTeHUAX.

- YnydwatT nornouweHme nuTaTesibHbiX BewecTB U 3¢¢eKTVIBHOCTb nx
yYCBOEHWN4A.

- MoBblwatoT yCTOPNI/IBOCTb K CTpecCaM N CHMNMAaIOT UX nocnegemncrTeme.

CyuiecTByeT 60/blLIOE KOMTMYECTBO BUOCTUMYATOPOB, OCHOBAHHbIX Ha MC-
MOMb30BaHUKM Pa3HOOBPa3HbIX BELWECTB: T'YMUHOBBIX U GYIbBOBbBIX KUCOT,
6enKoBbIX TMAPONN3aTOB U APYrUX a30TCOAEPXKALLMX MPOAYKTOB, SKCTPakK-
TOB M3 MOPCKUX BOOOPOCEN U APYTUX PACTEHUM, X)KUBOTHbIX, BUononme-
poB, rpnMboB U 6aKkTepunin. Ha ceroAHALWHWK AeHb Hanboree oNTUMaibHbIM
0719 BK/IOYEHUA B CUCTEMbI IMCTOBOIO MUTaAHUA ABMAETCA MPUMeHeHune
AaMUHOKMUCIOTHbIX BMOCTUMYNATOPOB, U B fanbHenlweM pedb 6ydeT uatu
MMEHHO O HUX, MOCKOJbKY OHW LUMPOKO MPUMEHSIOTCA Ha NIOO0BbIX pacTe-
HUAX.

BUOCTUMYNATOPbI CNOCOBCTBYIOT POCTY PaCTEHUIN, Pa3BUTUIO U MPOoOYK-
TUBHOCTMU. DTO MOXHO CUYMUTaTb YCTAaHOBNEHHbIM daKTOM. HO MexaHU3M UX
O0eNCTBMA 00 KOHLa He daceH. BO3MOXHO, UTO Takoe ycrnelHoe BO3OeM-
CTBME BUOCTUMYMATOPOB Ha POCTOBbIE MPOLECChl MOYeT BblTb OTHECEHO
KaK Ha aKTUBHOCTb, CXOXXYIO C AeNCTBMEM ayKCMHa UK rnbbepennmHa, Tak
M Ha yCcuieHue NMorfoWeHmnsa pacTeHMAaMM asoTa.

AMUHOKUCNOTHbIE 6I/|OCTl/IMyJ'I9TOpr B OCHOBHOM MNMpOM3BOOATCA NMyTEM
rmaoposin3a NpoTenHoOB, CogepPXalWNMXCA KaK B paCTUTE/TIbHOM Cblpbe, MOpP-
CKNX BOOOPOCAX, TaK 1 B 6enKax >}MBOTHOTO NPONCXOXOeHWN4A.

MpUMeHeHne BUOCTUMYNATOPOB Ha A6I0HEe CnocoBCTBYeT yNnydlleHUo
LBeTeHMd, BereTaTUBHOIO POCTa M MOBbILLIEHUIO YPOXaNHOCTK. DTO Npouc-
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XOOWNT 3a CHeT yBeJilM4yeHn4d nornouweHnd a3oTa, B HEKOTOPbIX nccnengoBa-
HUAX ObIIO Tak)Xe MoKa3aHo yBeimMyeHne copgep>XaHund XXenel3a, UMHKa,
MapraHua v megn. Npn Ncnonb3oBaHMM aMUHOKMCITOTHbIX 6I/IOCTl/IMyJ'I‘FITO-
poB crnefgyeT yaendTtb 6onblloe BHUMaHMe CpOKaM O6pa6OTOK n xopouwe-
My 6anchy OPYTrnMx aneMeHToB MMHepasibHOIro NMTaHM4A.

AMUHOKUCNOTHbIE BUOCTUMYNATOPbLI B 3aBMCUMMOCTM OT MPUPOaObl Cbipba
MOFyT coep»aTb pa3Hbin Habop cBOBOAHBIX aMUHOKMUCIOT U pasHble Mo
MOMEeKYNAPHOM Macce OCTAaTKMU CBA3AHHbIX aMUHOKMCAOT. DpaKumm ¢ oT-
HOCUTENbHO HU3KOM MOMTEKYNAPHOM Maccol, Kak Bbl/1o 3aMeYeHo, CTUMY-
NnpoBanm yBenndeHne 6MomMacchl Noberos U KopHei, a ¢ 6oee BbICOKOM
MOMEeKYNAPHOM Maccom - yanmHeHmne noberos.

OcobeHHO BaXXHbIM aBNAeTCA TO, UTO MUCMOMb30BaHME aMUHOKMCAOTHbIX
OUOCTUMYNATOPOB TMOBbIWAET YCTOMUYMBOCTb PACTEHUM K Pas3fIUYHbIM
cTpeccaM, B YaCTHOCTM MOBbILLIAET 3aCyXOyCTOMUYMBOCTb, UTO OblNlo Moa-
TBEPXAEHO B UccnenoBaHnax ®rbHY «OHLL nm. N.B. MnuypmrHa» B aKcTpe-
MaJsibHO 3acywnmeomM 2010 rogy. 3TO MPOUCXOOUNT 3a CUET yBEIMYEHUSA BO-
OHOro noTeHuMana wramba, a TakXKe ycnmneHma GoToCUHTE3a U YCTbUYHOM
MPOBOAUMOCTMU, YTO MOBbILLIAET 3OPEKTUBHOCTb MCMOMb30BaAHMA BOAbI.

B HoBeMwmnx nccnegoBaHMAxX MOKa3aHo, YTo npnMeHeHMe 6I/IOCTI/IMyJ'IﬂTO-
poB yCnnmBaeT OGUNOCUHTE3 COeUHEHWNMN, CXOOHbIX C aHTUOKCUOAHTaMM.

BUOCTUMYNATOPDI, MPOM3BEeAeHHbIe U3 SKCTPAKTOB MOPCKMX BOOOPOCEN,
CTUMYNUPYIOT yBeNuUeHne YpOXXalHOCTU, cpedHer Maccbl U pasMepa
NAOO0B, POCT MOBGEroB U NUCTbEB, a TakXXe YONUHAIT BpeMd LBeTeHud,
obecneymBada yBenmMyeHMe OnMoooTBOPEeHMI M 3aBA3biIBAEMOCTU. TakyKe
OHW MOTYT YCUNMMBATb @aHTUOKCUAAHTHY aKTUBHOCTb U CHMXKATb YPOBEHb
cBOBOOHbIX PaAMKaaoB, MOBbILWAA CTPECCYCTOMUYMBOCTb. B HEKOTOPbIX CNy-
Yaax oTMeyaeTcd yBefIMYeHMe YCTOMUYMBOCTU K TPUOBHbIM 1 GakTepualb-
HbIM 3aboneBaHMAM. HeraTuBHbIM GaKTOPOM MPU UCMONb30BaHUM TaKMX
BUOCTUMYNATOPOB MOXET BbiTb, TO, YTO BOAOPOCAIM HaKanIMBaT MHOMo
TaXesblX MeTannoB, KOTopble B AallbHenlleM nonanatoT B 3KCTPaKTbl. DTO
coep»XMBaeT pacrnpocTpaHeHMe arpoxXMMmMKaToB NogoBbHOro T1na.

MpumMeHeHMe 6I/IOCTVIMyJ'I‘FITOpOB XMBOTHOIO MNpouncxoxxgeHunda B Ha4dane
uBetTeHnda CTUMYNMPOBaA/iIoO CNUHTE3 HECKOJIbKUX GUONOrnNYeckm aKTUBHbIX
coeauHEeHUN, TakKMX Kak coBCTBEHHbIE aMUHOKUCOTHI, CbeHOI'IbI n (bﬂaBO-
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HouObl. ECTb cBeAeHMsa 0 TOM, UTO 06paboTka LUBETYLLUX pacTeHUn MPUBO-
OuNa K yCUIeHMIO pocTa MblfibLeBbIX Tpy6oK. OAHaKo, B 6BUOCTUMYyNATOpax
YKMBOTHOIO MPOUCXOXAEHUA Hapsady € L-m3oMepamMm MOryT NpuUcCyTCTBO-
BaTb M aMUHOKUCNOThI B D-KoHdUrypaumm. Camo no cebe 370 He aBndeTcd
KaKUM-TO HeraTMeHbIM GaKTOpPOM, HO D-aMUHOKKMCIOTbI He MOrMoLaloTCH
PacTEHUSMU U 3TO MOXKET CHMKATb 9P OEeKTUBHOCTb 06paboToK.

MpenapaTtbl, Mofy4YeHHble MyTeM MepepaboTKM PacTUTENIbHOTO CbipbS,
YBENMUUMBAIOT codepykaHue XNopodUINoB U KapOTUHOMOAOB B JIUCTbAX
A6MoHM, NPW 3TOM BO3pacTaeT MHTEHCUBHOCTb GOTOCUHTE3a, UTO obecne-
YMBaeT CyLLEeCTBEHHYI0 NMPpUbBaBKY YPOXKAMHOCTU, CpeHEN MacChl U pa3Me-
pa NnodoB. Takme BUOCTUMYNATOPbI CNOCOBCTBYIO YBEIUYEHUIO COAEepIKa-
HWUS B NUCTbSAX B MepBylo o4depedb as3oTa, ¢ocdopa, a TakxKe ApYyrmx
MaKpO- M MUKPO3/1EMEHTOB. DTO MPOUCXOOMUT 33 CYeT U3MEHEHUS a30THO-
ro U yrnepogHoro o6MeHa B pacTeHUAX, a TakyKe aKTUBHOCTU GepMeHTOB,
4YTO B CBOIO oUepedb NMPUBOAUT K YBETUYEHMIO MOTMOLWEHMNA MaKpOo- U MU-
KPO3MEMEHTOB. Y aMUHOKUCIOTHbLIX BMOCTUMYNATOPOB PacTUTENbHOMO
MPONCXOXKAEHUA, B OT/IMUYME OT MOMYUEHHbIX M3 XXMBOTHOTO Cbipbd, Kak
MpaBMao, OTCYTCTBYIOT 3aKOHOAATETbHble OFrPaHUYEeHMNS AN UX WKUPOKOro
MPUMEHEHUS, B TY. M MPU MPOU3BOACTBE OPraHMYeCKOW MPOAYKLMU.

Buoctnmynatopsbl «<broctnm», npounssognmble AO «LLLenKoBO Arpoxmm», n3-
roTaB/IMBaIOTCS U3 BbICOKOKaYEeCTBEHHOIO aMUHOKMCTOTHOMO Cbhlpbs PacTM-
TENIbHOIrO NPOUCXOXKAEHUSA. DTO Cbipbe MPOU3BOAMTCA KOMMNaHuWen «dafe-
noc» (McnaHwg), nofpasgeneHneM KoHUepHa «AOXUHOMOTO» (AnoHwus),
KOTOPbIN 9BNFETCS MUPOBbIM IMOEPOM MO BbIMYCKY aMWHOKMCAOT CaMOro
pPa3fIMYHOro HasHa4yeHus.

LLInpoKo n3BecTHa pPolb BUOCTUMYNATOPOB B CHWMXXEHWW MOCAeACTBUN
PasNMYHbIX cTpeccos. Monekynbl nepexkmncn sogopona (H,0,), B coctase
KOTOPbIX HAaXOAUTCA T.H. «PeaKTUBHbIN KUCIOPOA», a30Ta (B COCTaBe OKCU-
na asorta ll NO) n cepbl (H,S) aBndatoTcd 4aCTAMU CUTHANbHOM CUCTEMbI pac-
TEeHUI, oTBeYalolen 3a NPUCNOCObBIeHNsa K cTpeccaM. B Hay4HbIX Uccne-
[0OBaHMAX 9KCMepMMeHTalbHO MOATBEPXKAEHO, YTO KOpHEBOEe NpUMeHeHne
3TUX COegUNHEHNN YBENMMYMBANO YCTOMYMBOCTb PACTEHMM K 3aCOTEHHOCTU
M 3acyxe. 9T COeQMHEHNA B XO4e XMMUYECKUX PeaKLUM BO3LENCTBYIOT Ha
pa3fnnyHble depMeHTbl, ydacTBytowe B GOTOCUHTE3E, U TEM CaMbIM U3Me-

35



), Wwenkoso
&@ AFPOXUM

-

HAOT MX aKTUBHOCTb. NpUMeHeHne 6VIOCTI/|MyJ'I$TITOpOB MOXeT 3Ha4unTeslb-
HO nepecTponTb X 6anaHc B PacCTeHUndxX 1, TeM CaMbiM, YITYHLLNTb (bl/l3l/IO-
norm4yecCckKoe CoOCTodHmMe BCero opraHnaMa.

AMWNHOKUCNOTHblIE BUOCTUMYMATOPLI, CTAHOBACH 06A3aTEeNbHbIM 3/1eMeH-
TOM HEKOPHEBbIX MOAKOPMOK, ABMAIOTCA XOPOLWWUM AOMNOMHEHWEM A4 Nn-
CTOBbIX YOO6peHNIn B 6aKOBbIX CMecax.

CneplyeT y4nTbiBaTb, UTO MO3UTUBHbIN 3d>cbe+<'r OT NCnonb3oBaHUA NTNCTO-
BbIX MOOKOPMOK C aMNMHOKMNCNOTHbIMK 6VIOCTI/IMyJ'I§|TOpaMI/I B Hamnbonbluen
CTeneHm NpodaBnaeTcd Ha ¢0He onTUManbHoOM obecrneYyeHHOCTH paCTeHl/IlZ
aopyrmnMm anieMeHTaMnM NMMTaHna m B1laron.
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2. KOMMNEKCHbBIE CUCTEMbI JIMCTOBbIX MOAKOPMOK
A6J1IOHU CNEUNAJIbHbIMU YOOBPEHUAMMU

2.1 O6wue npuHUUNnbl $OPMUPOBAHUA cUCMEMbI
AUCMOBbIX NOGKOPMOK CNeyuaAbHbIMU Ygo6peHuaMu

OCHOBHag Uefb UCMOMNb30BaHUA HEKOPHEBbLIX MOOKOPMOK — yBelnmyeHumne
YPOXXaMHOCTN C GOPMUPOBAHMEM BbICOKOIO KayecTBa M/I0L40B. XOpOoLmni
ypoykan obpasyeTcsa Kak pe3ynbTaT GOpMUPOBaHUS U Pa3BUTUA MIOO0BbLIX
rno4yek, On/I0A0TBOPEHMA U 3aBA3bIBaHUSA MIOA0B, MTOAOHOCHOCTU AepeBb-
eB (oNTMManbHOe coYeTaHMe BereTaTMBHOIO M reHepaTUBHOMO NPOLECCoB).

MpencTaBngeTca KpaHe CNOXXHbIM ChOPMUPOBaTb YHUBEPCAbHYIO CUCTe-
MY HEKOPHEBbIX MOOKOPMOK, KOTopasa Bbifia 6bl MpUMeHKMa Bceraa 1 Besfe.
KonmM4yecTBo M coCTaB MOOKOPMOK OoMnpeaendaioTcad COCTOAHMEM HacaXkae-
HWW, X BO3PAaCTOM, 06eCnevYeHHOCTbIO MOYBbl U PacTeEHUA NeMeHTaMmM Nn-
TaHUA, COPTOBLIMU OCOBEHHOCTAMM, MOTOAHBIMU YCIOBUAMMU U T.4.

YepHo3eMHble NoyBbl LleHTpanbHo-YepHO3eMHOM 30HbI, KaK NpaBuno, Co-
AepXkaT 4OCTaTouYHOEe KOTMYECTBO 3/1IEMEHTOB NUTAHUA ANS BO34e/biBaHUS
A6n0HN. Ho oBecrneyeHne BbICOKOM NPOAYKTUBHOCTU HacaXkaeHum TpebyeT
yBeNnMUeHUda CHabXeHNa HEKOTOPbIMU 3MIeMeHTaMmM NMTaHusa B onpeneneH-
Hble dasbl pa3BUTUA. He4OCTAaTOK TOrO UMM MHOMO SMeMeHTa NMUTaHug, KOTo-
pPbli NPOABAAeTCa BM3yallbHO, O3HauYaeT cepbe3Hoe HapylleHWe obMeHa
BeLLeCTB, YTO MOXET MPUBECTU K 0YeHb BOMbLIMM MOTEPHM B ypPOXKae TeKy-
ero roga Unu gaxe K rubenu oToenbHbIX pacTeHUn. Ha caMoMm gene, no-
OO6HbIV ePULNT MUTaHUA NPOoABASeTCHa OTHOCUTENbHO peaKo. OgHaKo, He-
OOCTaTOK JNoboro snemMeHTa MnUTaHusg, He 6ydydyn 3aMeTHbIM, MOXeT
MPUBECTU K CYLLECTBEHHOMY CHUMKEHUIO YPOXKANHOCTM.

Mpn GOPMUPOBAHNM CUCTEMbI HEKOPHEBLIX MOAKOPMOK CriefyeT pyKoBoa-
CTBOBaTbCA onpeneneHHbIMU MONoXeHNAMU. ONTUMaNbHbIM ABNAETCA pe-
ryndapHoe (xotd 6bl 1 pas B rof) nposefeHMe aHanmM3oB MoYBbl U OPraHoB
pacTeHUM (MMCTbA M MaoAbl) MO onpefeneHunio CoaepXaHna Makpo- 1 MU-
Kpo3/1eMeHTOoB. Ho, K COXKaneHuto, Takme aHaim3bl 3a4acTylo He MPOBOAATCS
perynapHo. KpomMe Toro, pe3synbtaTbl, moflydeHHble B TabopaTtopum, He BCer-
[a NMoKasblBaloT peasnbHY AOCTYMHOCTb 3/IEMEHTOB MUTaHUS B CBA3M C pas-
NIMYHbBIMU MOrOAHbIMU YCITOBUAMU, COCTOAHUEM PAaCcTEHUI L T.4.
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B Havane Beretauum HeobxoaMMo obecrneymTb onTUMasibHble YCNOBMA A4
PasBUTUS OepeBbeB 1M B 0COOGEHHOCTUM NMIOOOBbLIX MOYEK MNoc/ie 3UMHEero rne-
pvoda. On4a aTon Lenn HeobxoAMMo co4deTaTb MCMo/b3oBaHMe dochop- U
a3oTcodepXKallMX arpoOXMMKMKaATOB, aMUHOKUCIOTHbBIX BUOCTUMYMATOPOB U
KOMM/IeKca MUKPOSEeMEHTOB.

MpUMEHeHNe MUKPO3MEMEHTHOIO KOMMIeKca »enaTeslbHO OCYLeCcTBNATb
Ha MPOTAXKEeHWM BCero BereTaLMOHHOro nepuroaa, B TY. 3To crnocobeTByeT
3aK/fagKe MnoaoBbiX NoYek Ha cneayowmi roq. OAUH U TOT Xe MUKPOHY-
TPUEHT MOXeT 6bITb BocTpeboBaH B pa3Hble da3bl pa3BUTUAG PacTeHUN B
cuny cBoen GU3NONMOrMYeCcKOm PONM B KaYeCTBE aKTUBHOTO LLeHTpa TeX MK
MHbIX PEePMEHTOB.

B cbaae LBEeTeHMsa OO/MKHbl OblTb CO34aHbl Hanbonee 6ﬂa|’0ﬂpl/IF|THbIe ycno-
BUA 0149 ONNOLOTBOPEHUSA LBETKOB M 3aBA3blBaHWA M10o40B. Ha LaHHOM 3Ta-
ne BaXkHemLWnMM aneMeHTaMm, BXoOAALUMMM B COCTaB 6aKoBbIX cMecen, 9B-
NAOTCH 6op M KanbLKWI, HO TaKXXe enaTeNbHO BKIIOYeHWE a30Ta M daocd)opa.

B panbHenwem gna yesenuyeHua GopMUpoBaHMS NMUCTOBOrO annapara,
CUHTe3a xs1opodunna v T.4. HeobXoAMMbl MOAKOPMKM, BKIOYAOLLME a30T U
Kanbumm. K Havany ¢opMmpoBaHusa nnonos (basa «rpeLKuin opex») xena-
TeNbHO CHU3UTb MOAKOPMKM a30TOM. B cocTaB 6akoBbIXx cCMecew ANa HeKopP-
HeBbIX 06PabOTOK MOXET BXOOUTb KanbLM U Kanui. 3a 2-3 Hegenu go ybop-
KW MMeeT CMbIC/T NMPOBOAUTb 06paboTKM TOMbKO KanbLuicogep almmm
arpoxmmmkKaTamu. Yepes Mecsal, rnocne ybopKM yporkasa enatefbHa obpa-
60TKa KanmeM, a NnosgHee - MOYEBUHOM, A9 MOBbILLEHUA 3UMOCTOMKOCTM
pacTeHUN B OCEHHE-3UMHUM Nepunoa.

AMUHOKNCIOTHbIE BUOCTUMYNATOPLI CeayeT NPUMeEHATb B HebGnaronpuar-
Hble Mepuroabl (3acyxa, NepeyBakHeHMe NoYBbl 1 T.A.), HO MPW 5TOM crefy-
€T YUYMTbIBaTb, YTO UX CIMLIKOM YacToe MCMOSb30BaHME MOXXEeT HeraTUBHO
CKa3blBaTbCA Ha XpPaHEeHMM NnodoB. Mo3ToMy KonMYecTBO 06paboToK Mo-
OO06HbIMW NpenapaTaMm crefyeT OrpaHUYnUTb ABYMA-TPeMd U He o6pabaThbl-
BaTb HacaXX[eHMA Kak MUHMMYM 3a MecqL, 00 YOOpKM.

Cneumnanumctbl KoMnaHny AO «LLlenkoBO Arpoxmm», COBMECTHO CO crneLma-
nmctamm OIrEHY «OHL, nM. N.B. MnuyprHa», paspaboTanm U B Ted4eHue 5-Tu
neT anpobupoBanu cnenyolime KOMMAeKcHble CUCTEMbl TMCTOBOIO NUTa-
HUA 96/10HN.
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2.2 KoMnAeKkcHaa cucmeMa AUCMOBO20 NUMAHUA 96A0HU
«CmaHgapm»

Ansa cagoB no6bIX TMMOB C MUHUMAJIbHbIMU 3aTparamu

PekoMeHayeTCa KaK yHMBepPCasibHaga cMcTeMa JIMCTOBOIro NMTaHua ong ca-
[0oB No6bbIX TUMOB.

JaHHas cucTeMa BecbMa 3pdeKTUBHA, SKOHOMUYHA, BbICOKO OKyMaemad,
BKJtOYaeT Bcero 5-6 o6paboToK, NpeanonaraeT MOAKOPMKU a1eMeHTaMu,
0edUUNT KOTopbIX Hanbosee YacTo BCTpeyaeTca y A6/10HM.

MoakopMKa Menbio U LMHKOM (MpenapaTaMun YneTpamar Xenat Cu-15, Ynb-
Tpamar XenaT Zn-15) B caMOM Havane Beretauum no3BonsgeT pacTeHUaM
NONYYUTb 3TU S1EMEHTbI MPU OTHOCUTENbHO HU3KOW TeMMepaType MOYBHhI,
Korga oHuW He Bcerga MoryT 6biTb MOrNoLeHbl KOPHEBOM CUCTEMOM B HYXK-
HbIX KOnM4yecTBax. Meab, 3a cyeT NepeMeHHOM BaJIeHTHOCTM UTPaeT OrpPOM-
HY POJib B MpoLeccax abixaHna n oTtocnHTe3a. LIMHK, XOTa 1 He y4yacTBy-
eT HenocpeacTBEeHHO B 3HepreTuyeckoM obMeHe, 3a cyeT TOoro, 4To
AKTUBMPYET AeCATKN GEPMEHTOB, TaK)Xe CMocoBCTBYET yNydlleHWIo Abixa-
HUA M dOTOCUMHTE3a. TakMM 06pa3oM, obecrneyrBaeTCsa XOPOoLLWK CTapT ANns
Pa3BUTUA PAacTEHUN.

Bo BpeMg LBeTeHns 6op ABNAETCH OOAHUM U3 CaMblX BOCTPeBOBaHHbIX 3/1e-
MeHTOB. EcTb mnccnegoBaHusa OpPEroHCKOro yHMBEpCUTeTa C Me4deHbIMMU
aToMaMmM '°B, B KOTOPbIX MOKa3aHo YTo A8 NOJHOMo HacbIWeHMA 60pOoM BO
BpeM4a LiBETEeHNA ero He xBaTaeT Aaxke Npu HopMasibHOM akKTUBHOCTM KOpP-
HEBOW CUCTEMbl M OOCTAaTOYHOM COOEPXaHMM B noyse. Mpy COBMECTHOWM
obpaboTke HopcopepKalMM arpoxMMmMKaToM YnbTpamar Bop U aMuHO-
KMUCMOTHBIM BGUOCTUMYNATOPOM-aHTUCTPECCAaHTOM BuocTuM YHuBepcan
ycunmeaeTca MocTynreHue 6opa M3 paboyero pacTBopa B pacTeHUsa U
ynydulaeTtca nx obluiedumsnonormyeckoe CocToaHme.

Conep)kaHue Kanms B nnopax s610HM OTHOCUTENbHO BbICOKOE U COoMmocTa-
BMMO C €ro KOHLLeHTpaumnewm B TUCTbAX. B OCHOBHOM, Kanum nNocTynaeT B
pacTeHue 3a cYeT paboTbl KOPHEBOM CUCTEMDI, HO B Mepmoa akTUBHOTO po-
CTa U HanmMBa NJ10LO0B, Er0 MOXET He XBaTaTb, UTO HEMaTMBHO CKa3biBaeTCH
Ha dopMUpoBaHUM CcpedHen Macchl Nnoga, 6anaHce caxapoB M KUCAOT B
nnogax n T.4. Noatomy B daly cozpeBaHMa NpeaycMaTpmMBaeTca NOAKOPM-
Ka ynobpeHuveM YnbTpamar Kanun.
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Kanbumii — 3T0 3NeMeHT MUTaHUS, KOTOPbI UrpaeT UCKIIOUUTENbHO BayK-
HYO POJb B XpaHEHWM NI1oOO0B. B TO e BpeMa ero nornoLleHne 13 noyssb
MOXeT 6bITb 3aTpyAHEHO LieNblM panoM GakTopOoB, HanpuMep Mpu BbiCO-
KOM HOPMe BHECEHUSA KalMMHbIX yOo6peHUin. Mo3TOMY HeKOpPHEBbIe Mof-
KOPMKU arpoxmMmnKaToM YnbTpamMar Kanbumii MMetoT Ype3BblyaliHoe 3Ha-
yeHue 0719 NoBblLeHUs NeXXKOCMOCOHOCTU NNoAoB. JINCTOBble 06paboTku
npenapatoM YnbTpaMar Kanbumi cnefyeT MpPoOBOAWTb, HauMHas ¢ dasbl
Pa3BUTUA MAOLOB «IPELKUN opex», He MeHee 3-x pa3. [119 COpTOB C BbICO-
KOM MOPaKaeMOCTbio FOPbKOM AMYATOCTbIO, HanpuMep CruHana OpPnoBCKO-
ro, HeoB6X0OAMMO YBEMUYUTb KONMMYecTBO 06paboToK YnbTpaMarom Kasb-
LM faXke B paMKax CUCTEMbl HEKOPHEBbIX MOAKOPMOK «CTaHaapT».

PerynapHble 06paboTkM HacaXkaeHMiM no cucteme «CTaHOapPT» MOryT obe-
CMeynTb CTabunbHOE yBeIMYeHMe YpoXKamHoCcTK Ha 10-15%.

CnepyeT MOMHUTb, UTO HEKOPHEBbIE MOAKOPMKUM ABMAIOTCS YacCTbio CUCTe-
Mbl MUTaHMNA CaAoB N OHU 3PDEKTMBHDbI TOSTbKO Ha XOpoLLeM arpodoHe.

PekoMeHOyeMas nporpamMmma NpUMeHeHUa creumanbHbiX yoobpeHun no
0OHOMY M3 BapMaHToOB cucTeMbl «CTaHOapT» NpuBedeHa B Tabnuue 8.

Mpn coBnageHUn das NpUMeHeHUa crelmnanbHbiX YOOBpeHnin, perynaTo-
POB POCTa pacTeHUIN 1 CPenCcTB 3alKMTbl pacTeHnin o6a TUMna arpoxmMMmKa-
TOB MOIYT MPUMEHATLCHA COBMECTHO B 6HAaKOBbIX CMECHAX, UTO CYLLECTBEHHO
CHWKaeT 3aTpaTbl Ha NpoBeAeHMe 06paboTok. [laHHbIe MO COBMECTUMOCTU
peKoMeHayeMbIX CPeACcTB 3allMTbl U creumanbHbiX yoobpeHun npueene-
Hbl B pa3gene 6.
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KOMﬂﬂeKCHaﬂCMCTeMaﬂMCTOBOFOﬂMTaHM9ﬂ6ﬂOHM«CTaHﬂapT»

INE
06paboTKM

1-4
nmcToBas
MoAKOPMKa

2-9
nmcToBas
NoAKOPMKa

3-9
NICTOBadA
MOAKOPMKa

4-4
nvcToBas
NOAKOPMKa

5-9
nncToBad
nMoaoKopMKa

6-4
nmcToBaqa
MoaKoOpPMKa

da3a

pa3BUTUA
KynbTypbl

3eneHbin
Oy TOH

Hauano
uBeTeHuns

Pazsutne
naoaoB

PocT
naoaoB

Co3peBa-
Hue

Mocne
cbopa
ypoxas

HanmMeHoBaHue

XC3P,

arpoxXxmMMmnKaTa

YnsTpamMar
Xenat Cu-15

YnbTpamar
Xenat Zn-15

BuocTtm
YHUBepcan

YneTpamMar
Bop

YnbTpamMar
Kanbuwnm

YneTpamar
Kanbuwnm

YnbTpamar
Bop

YnsTpamMar
Kanbuwnm

YnbTpamMar
Kanuin

YnbTpamar
Bop

YneTpamMar
Xenat Zn-15

Hopma
pacxopa,
n, Kr/ra

0,5

0,5

1,0

0,5

3,0

3,0

3,0

3,0

2,0

0,5

0,5

Llenb
npPUMEeHeHMsa

O6bLee
CTUMYNMPOBaHUeE,
KoppeKLug aeduumta
LUWHKa 1 Meau,
npodunakTuka NpoTmuB
6onesHen, ykpenneHue
MMMYHMUTETA

YnydueHune uBeTeHna un
3aBA3M N1o40B, 3allnTa
OT CTpecCcoB

ONTUMM3ALMSA MUTAHUSA
noBblLLEeHMne
YPOXaMHOCTH,
npenoTBpalleHue
rOPbKOM AMYATOCTM

CtnmMynaumsa
co3peBaHus,
onTUMM3aLMA MUTaHKS,
MoBbILIEHME
YPOXaMHOCTM.
MNpepoTBpaLlLeHne
rOpPbKOW IMYATOCTH,
MOBbILIEHME NEXXKOCTU

MoBbllEeHMe pe3epBoB
ON9 NepesmMoBKmM

4



ULE/IKOBO
ArPOXUM

A
L N4

2.3 KoMnAekcHaa cucmeMa AUCMOBO20 humaHus4
A6A0HU «YAbmpa»
(YcnneHHoe nuTaHMe + AHTUCTpPECC)

Ansa monoabix cagoB UHTEHCUBHOIO TUNa

Cl/ICTeMy MOOKOPMOK «YnbTpa» HeobxoaMMo NMPMMEHATb B CagaxX UHTEH-
CUBHOIO TMMNaA C LLeNblo OOCTMXKEHMA MAaKCMMaibHOM NMPOOYKTUBHOCTUN MO-
noablX HacaxKaeHum mn nonyyvyeHna BbICOKOKa4eCTBeHHbIX MNoaoB.

CucTtemMa obecrnedmBaeT ycUNeHHoe NUTaHne HeobxoanMbIMK dNeMeHTa-
MU, 3aLLNTY OT CTPECCOB, OTpULaTENbHOE BAMAHME KOTOPbIX CHMKET YypO-
YaMHOCTb M Ka4eCTBO Nofiy4YaeMom NpoayKLumMmn. YMeHblUeHNE HeraTUBHbIX
nocnencTBUM pasfMYHbIX CTPECCOB MOXeT obecrneunTb NprubaBKy ypoXkad
0o 20%.

daHHaa cucTemMa BKtoYaeT 8-9 NIMCTOBbLIX MOOAKOPMOK cCrelmanbHbiMU
y,D,O6peHl/I$:|Ml/I, OTIn4aeTCd BHeCeHMeM 4epe3 JIMCTbA MOBbILLUEHHOIo KO-
nnyecTBa KalibUWMbg, OCHOBHbIX MUKPO3/TEMEHTOB, B MNMepBYKO o4vHepelb Xe-
nesa, Mmegn N UMHKa, 1 aMMNHOKKNC/TOTHbIX 6VIOCTI/IMyJ'I‘FITOpOB-aHTl/ICTpeC-
CaHTaTOB.

AMUHOKUCNOTHbBIN BUOCTUMYNATOP BUOCTUM PocT Mcnonb3yeTcqa ANg yBe-
NNYEHUA CTPECCOYCTOMYMBOCTU pacTeHNW, BUoCTUM YHUBepcan - Ang no-
BblILLUEHUA CTPECCOYCTOMHYUBOCTM M YNyULLEeHUS LIBETEHUS, 3aBA3W N10L0B.

B 3aBMCcMMOCTM OT MNOrogHbiX yCJ'IOBl/Il;I, KOrga cCo30akTCd pa3yiMyHble
CTpeccoBble CUTyalU KN, KONTNYECTBO O6pa6OTOK MoXeT 6bITb yBenmyeHo,
HO crniegyeT NOMHUTb, YTO CJIMLLIKOM YacCTble ONPbICKMBaHNA aMMUHOKWNCIOT-
HbIMWA 6VIOCTI/|MyJ'I$:|TOpaMl/I MOryT HeraTMBHO CKa3aTbC4d Ha NeXKocnocob-
HOCTW MJ1oO0B.

[aHHaqa crucTeMa opreHTUPOBaHa B MePBYO oYepedb Ha NMoflyYyeHmne Kade-
CTBEHHbIX MIOAOB A9 ANIMTENbHOIO XpaHeHud, YTo obecneymBaeTcd yBe-
NMYEeHMeM Ymncia obpaboToK arpoxmMmkaToM YnbTpamMar Kanbumi.

CucteMa «YNnbTpa» spPeKTUBHA U O0/MKHA NPUMEHATbCH TOMbKO Ha BbICO-
KOM arpodoHe.

PekoMeHayeMada nporpaMmMa npuMeHeHua creumanbHbiX YAO6peHUin no
OOHOMY U3 BapMaHTOB CUCTEMbI «YNbTpa» NpuBeneHa B Tabnuue 9.

Mpw coBnageHun das NpUMeHeHUsa creunanbHblix yoobpeHnn, perynaro-
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POB pOCTa pacTeHUM 1N CPeACTB 3allUUTbl pacTeHnin oba TMMNa arpoxmmmKka-
TOB MOTYT MPUMEHATbLCA COBMECTHO B HAKOBbIX CMECHX, YTO CYLLEeCTBEHHO
CHW>KaeT 3aTpaTbl Ha NpoBefeHre o6paboTokK. [laHHble MO COBMECTUMOCTH
peKoMeHOyeMbIX CPeACcTB 3allMTbl U cneumanbHbiX yoobpeHuin npueene-

Hbl B pa3gene 6.

Ta6bnuua 9

KoMnieKcHag cuctemMa IMCTOBOIro NMTaHma a6oHu «YnbTpa»
(YcnneHHoe nmnTaHue + AHTUCTpecc)

Ne ®asa HanmeHoBaHue | Hopma Lenb
06paboTKu passnTnA B pacxoaa, npuMeHeHus
KYnbTypbl arpoxXxmMMmnKaTa n, I-(F/Fa
YnbTpamar 10 ObLee
Xenat Fe-13 ! CTUMYITMPOBaHWe,
1-9 3eneHbii KoppeKuna gedbuumnTa,
nncToBas 6yToH Xenesa v Menu,
NMOOKOPMKA YnbTpamar 10 NpPodUNaKTUKa NPOTUB
Xenat Cu-15 ' bonesHen, ykpenneHue
MMMYHUTETA
2-9 PO30BbLI [MoBbIiWweHMe
nncToBags 6yTOH Broctum PocTt 1,0 NMMYHUTETa
MoaKOPMKa M aHTUCTpecc
BuocTtnm 2.0
3.q YHuBepcan
nMCTORAS Hauano YnydleHue LBeTeHUS
LBEeTEHMA 1 3aBA3M MNJ10O0B
IMIOYLIRERIIE YnbTpamar 10
Bop !
BrocTtnm 20 OonTMMmM3aLumMa NnMTaHna
YHuBepcan ' noBblleHUe
4-q KoheL YPOXaMHOCTH,
nucToBagd LBeTeHus yBenuyeHmne pasmepa
NOOKOPMKa YnsTpamar nn1onoB, NOBbILLEHWE
XenaT Zn-15 110 MMMYHUTETa N

aAHTUCTPEeCC
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Ta6bnuua 9 (MpooonkeHune)

N

06paboTKu

5-9
niMcToBags
MoaKOPMKa

6-9
NiMcToBad
rNnoaKopMKa

7-9
nMcToBagd
MoAKOpPMKa

8-
nmcToBad
MoaKopMKa

9-4
NiMcToBagd
MoaKOPMKa
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[OFEE]
pa3BuUTUS
KYNbTYpbl

PazButne
nnonoB

PocT
nnogoB

PocT
naoaoB

Co3speBa-
HUe
nnonoB

Mocne
cbopa
ypoxas

HanmMeHoBaHue

XC3P,

aArpoOXMMmMKaTa

Bunoctnm
YHUBepcan

YnbTpamMar
Xenat Fe-13

YnbTpamar
Kanbuwnm

YneTpamMar
Kanbumin

YneTpamMar
Kanuin

YnbTpamMar
Kanbummn

YnbTpamar
Kanbuunm

YnbTpamar
bop

YnbTpamMar
Xenat Zn-15

Hopma
pacxofa,
n, Kr/ra

2,0

1,0

3,0

3,0

2,0

3,0

3,0

0,5

0,5

Llenb
NnPUMeHeHUs

ONTUMM3aLMEG NUTaHUS
MoBbILLUEHWNE
YPOXXaMHOCTW.
MpenoTBpaLleHne
rOPbKOM AMYaTOCTK,
MOBbILLUEHUE MEXKOCTM

CHUXeHune
npexxaeBpeMeHHOM
ornafaeMocTu NUCTbEB,
KOppeKUUa MMTaHua.
MNpepoTBpalleHue
rOPbKOM IMYaTOCTW,
MOBbILLIEHWE NEXKOCTH

ONTUMM3aLMA MUTAHMS,
MoBblILLUEHWNE
YPOXaMHOCTK.
MNpepoTBpalleHne
ropbKOM MYATOCTH,
MOBbILLEHMNE NEYXKOCTU

[MoBblLLEHME KadecTBa U
TOBApPHOCTU NSIOO0B

MoBbILLEHME Pe3epPBOB
0719 Nepe3nMoBKU

CUCTEMDI JTIUCTOBOIO NUTAHUNA ABJTOHU
CNneunA/IbHbIMU YOOBPEHUAMMU

2.4 KoMnAeKcHQa cucmeMa AUCMOBO20 humaHusa 96A0HU

«MakcuMyMm»

(YenneHHoe nnTaHMe + AHTUCTpecc + [nutenbHoe XpaHeHme)
Ansa cagoB MHT@HCUBHOIO TUMNd, ¢ NO3g4HUMU copramMu gaa [anTellb-
HOro xpaHeHus
CucteMy «MakCcUMyM» peKOMeHOYyeTCs WMCMOofib30BaTb B BbICOKOMPOAYK-
TUBHDbIX, TOBAPHbIX CafaX MHTEHCMBHOIO TUMa O/19 NoJly4YeHMNa MaKCMMallb-
HOIo ypoXad nnoaoB BbICOKOIo KayecCcTBa, npegHa3HavYeHHbIX /14 0OJ1Iro-
BPeMeHHOIro XxpaHeHu4d.

3Ta cucTemMa IMCTOBbIX MOAKOPMOK HalleneHa Ha yCUeHHoe NUTaHue pas-
NNYHBIMY MAKPO- U MUKPO3IEMEHTaMU, 3aLLMUTY OT CTPECCOB M aKTMBU3aA-
UMIO NMPOAYKTUBHOCTU C MOMOLLBIO aMUHOKUCIOTHbBIX BUOCTUMYNATOPOB,
3alWUTY NNOO0B OT OXKOIMOB C MOMOLLbBIO chelumanbHOro npenapata «Myp-
weT», obecrnedeHne ONNUTENbHOIO XPaHeHWd 3a cYeT HeOQHOKPATHbIX 06-
paboTok yoobpeHunem YnsTpamar Kanbumn. Bcero cucteMa «MakcrMMyM»
BKJItoUaeT He MeHee 12 - 14 nncToBbIX 06paboToK crneLmnanbHbiMU yaobpe-
HUAMUW U MpenapaTamu.

M3 NMCTOBbIX MaKpoyoo6peHni B CUCTEMY BKJItOYEHO yaoobpeHue YnbTpa-
Mar Qocodop AKTUB, KOTOpoe obecrneymBaeT reHepaTUBHbIE OpraHbl pac-
TeHUn dpochdopoM, HeobxoaMMbIM B Nepuoa LBeTeHns. HekopHeBada noa-
KopMka d¢ochopoM B 3ITOT nMepuon BecbMa aKTyalbHa: 3a c4yeT
OTHOCUTENbHO HM3KOM TeMMepaTypbl MOYBbI B Ha4yane Beretaumm pacTte-
HUWe He Bcerga MoXXeT co3[aTb AOCTaToOYHble 3anachl dochdopa K MOMEHTY
uBeTeHUA. HeobxoanMbl ypoBeHb obecrnedeHHOCTU pacTeHuin ¢pocdo-
POM OKa3blBaeT Hanbornbllee BANAHME Ha YPOXKaMHOCTb UMEHHO B 3TOT Mne-
puofn, Kak 6blio ycTaHoBMeHo mccnegoBaHuamMuy OrBHY «OHL, um. LN.B.
MuuypuHa». B coyeTaHMM ¢ MOOKOPMKOM BOPOM arpoOxXMMMKATOM YNnbTpa-
Mar Bop co3gatoTca ycoBMsa 419 Xopollen 3aBA3biBA€MOCTH MTO40B.

PacwupeHo konuyectBo 06paboToK OLHOKOMMOHEHTHbBIMU, XenaTHbIMU
MUKPOYLO6PEHUAMM.

CneumanbHbiM NpenapaTt «DypLueT», NpegHasHaYeHHbIM 409 3alWnTbl OT
COJTHEYHbIX OXKOroB, MO3BOMIAET MOSYHUTb Ka4eCTBEHHble MN04bl C BbICO-
KO TOBAapPHOCTb!O.

HekopHeBble MOAKOPMKM BOPOM, LMHKOM U1 KanueM nocne cbopa yporkas
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MOBbILWAKT 3MMOCTOMKOCTb paCTeHI/IPI N CO30al0T 3alracCbl MUKPO3J1IEMEH-
TOB O/194 BeCeHHero ctapTa.

MprMeHeHMe cncTeMbl «MaKCMMyM» MO3BOMUT YBEIUYNTb YPOXKAMHOCTb
Ha 20-25% npu BbICOKOM KaydecTBe MIOO0B C XOpOoLlel NeXKOCMoCobHOo-
CTblo (B Mpeaenax copToBon cneumbmnkn).

Ob64azaTenbHbIM TpeboBaHMEM MPU UCMOMb30BAHUM CUCTEMbI «MaKCUMYyM»
ABNgeTCa NOMHOLLeHHOEe MNOoYBEeHHOEe NMUTaHMe C BHEeCEHMEM BCceX HeobXo-
OVMbIX OCHOBHbIX YOOBpPEeHMIA.

PekoMeHOyeMasa rnporpamMmma NpUMeHeHUsa cneumanbHblX yoobpeHun rno
OOHOMY M3 BapMaHTOB CUCTEMbI «MaKCcHUMyM» MpuBeneHa B Tabnuue 10.

Mpn coBnageHUn das NpUMeHeHUa crelmanbHbIX YOoBpeHnin, perynaro-
POB pOCTa pacTeHUN U cpeOcTB 3allMTbl pacTeHUIn oba Trna npenapaTosB
MOTYT MPUMEHATLCA COBMECTHO B 6aKOBbIX CMecaX, YTO CYLLECTBEHHO CHU-
»KaeT 3aTpaTbl Ha NpoBedeHWe 06paboTok. [laHHble MO COBMECTUMOCTU pe-
KoOMeHOYyeMblX CPeACTB 3allMTbl M cneumanbHbliXx YAOoBpeHUin npueeneHsl B
pasgene 6.

Ta6nuua 10

KoMnieKcHaa cuctemMa IMCTOBOIro NMTaHma a6M10HN «MaKCUMyM»
(YcnneHHoe nuTaHme + AHTUCTpecC + OnuTenbHoe XxpaHeHue)

o HanmMmeHoBaHue | Hopma
Ne Dasa pasBuTUS Llenb
XC3P, pacxopna,
06paboTkM KYNbTYpbl npUMeHeHna
arpoxmMMmKaTa ﬂ,KﬁFa
PackpbiTne
1-a [NoBbiWweHMe
royek YnbTpamar _
ncrTtoBaga 1,0 YCTOMYMBOCTU K
(MblLLIMHOE Xenat Zn-15
NoagKoOPMKa YLLIKO) 3aMOpo3KaMm
YnbTpamar 10 Oblee cTUMynNMpoBa-
Xenat Fe-13 ' HUWe, Koppekuma
2-9 3eneHbIil neduumnTa Kenesamn
nmcrToBas 6vToH Meaun, npodunakTmnka
MOAKOPMKa y YneTpamar 10 npoTue 6onesHen,
Xenat Cu-15 ! yKpenneHmne MUMMyHW-
TeTa
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CUCTEMDI JTIUCTOBOIO NUTAHUNA ABJTOHU
CNneunA/IbHbIMU YOOBPEHUAMMU

Ta6énuua 10 (MpogonxkeHue)

INE]
06paboTKM

3-9
NMcToBas
rNMoaKoOpPMKa

4-9
nancTosas
NoAKOPMKa

5-9
NINCTOBas
NoaKOPMKa

6-9
nmcToBas
MoaKOPMKa

7-9
nucToBad
noagKopMKa

8-a
nncrtoBas
MoaKOPMKa

[OFEE
pa3BuUTUS
KYNbTYpbl

PozoBbIn

Oy TOH

Hauano
uBeTeHnsa

KoHel,
LBeTeHmna

PazButne
nnonoB

PocT
nn1onoB

PocT
nnogoB

HanmMeHoBaHue

XC3P,

arpoxXxmMMmnKaTa

YnbTpamar
dochop
AKTUB

BuocTtnm
YHuBepcan

YneTpamar
bop

BunocTtnm
YHUBepcan

YnbTpamMar
Xenat Zn-15

Broctnm
YHuBepcan

YnbTpamar
Xenat Fe-13

YnsTpamMar
Kanbummn

dypLiet
YnsTpamar

Kanunm

YnsTpamar
Kanbuunm

YneTpamar
bop

Hopma
pacxona
n, Kr/ra

2,0

2,0

1,0

2,0

1,0

2,0

1,0

3,0

20,0

3,0

3,0

1,0

Llenb

npuMeHeHn4d

Koppekuusa geduumta m
ncesponeduLMTa
docdopa

YnydueHue uBeteHud
N 3aBA3U1 MN1040B

OnNTUMM3aLMA MUTaHUS,
MoBbILLEHWE
YPOXXaMHOCTH,
yBeNu4yeHue pasmepa
M1040B, MOBbILIEHWE
MMMYHUTETa U
aHTUCTpecc

OnNTUMM3aLMa NUTaHUS,
MoBblLIEHME
YPOXKaMHOCTW.
MpepoTBpaLleHne
rOPbKOM IMUYATOCTH,
MOBbILLEHWNE NTEXXKOCTU

3alumMTa N1ogoBs oT
COJTHEUHbIX OXXOroB

CHWm>XeHne
npexxneBpeMeHHOMN
oMnagaeMoCTU NMUCTLEB,
KOPPEKUMA MUTaAHUA.
MpepoTBpaLleHmne
ropbKOW AMYaTOCTH,
MOBbILLUEHMNE NTEXXKOCTU
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Taénuua 10 (MpogonxkeHue)

Ne Daza pa3BuTUA
06paboTkum KYNbTYpb!

9-g
PocTt
nmcToBas
nnonos
MOAKOPMKa
10-4
PocTt
nmcToBasa
naoOos
noaKOpPMKa
1-a
Co3peBaHue
nncToBas
nJogoB
MoaKOPMKa
12-a
Co3peBaHue
nmcToBas
nnonos
MOOKOPMKa
13-a
Co3peBaHue
nMcToBas
nnonoB
MOAKOPMKaA
14-a Mocne
nucToBaq cbopa
MOAKOPMKa ypoXkad
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HammMmeHoBaHMe

XC3P,
arpoxmmuKaTa

dypLuet

YnsTpamMar
Kanbuunn

dypLuet

YnbTpamar
Kanunin

YnbTpamMar
Kanbumm

YneTtpamar
Kanbuunm

YnbTpamar
Bop

YnbTpamMar
Xenat Zn-15

YnbTpamar
Kanunin

HopMa
pacxona,
n, Kr/ra

10,0

3,0

10,0

2,0

3,0

3,0

10

1,0

2,0

Llenb
NPUMEHeHMs

3almTa nJIogoB ot
COJTHEYHbIX OXXOroBs,
noBbllUeHWe NeXXKOCTU

OonTmMmnslauma
nMTaHM4A, MOBbILLEHWE
YPOXaMHOCTW.
MpepoTBpaLleHmne
ropbKOWM §MUYaTOCTH,
MOBbILLUEHUNE NEXXKOCTU

3alimTa NAoL4oB OT
COJTHEYHDbIX OXKOroB

[ToBbllWEHME KayecTBa
N TOBApPHOCTWM MN10400B

[ToBbILLEHWME KayeCcTBa
M TOBAapPHOCTWU MSIOA0B,
MOBbILLEHME NEXXKOCTU

MNoBbllWeHWe pe3epBoB
019 Nepe3mMoBKM

CUCTEMDI JTIUCTOBOIO NUTAHUNA ABJTOHU
CNneunA/IbHbIMU YOOBPEHUAMMU

3. OCOBEHHOCTU NJTIAHNPOBAHUA U NMPOBEOEHUYA
JINCTOBbLIX NOAKOPMOK ABJTIOHU

0Na KoppeKUMn CUCTEM NTMCTOBOTO MUTAHWA CliedyeT exXerogHo NpoBoamTb
aHanM3 Ha codepkaHue B NUCTbAX MaKpO- M MUKPO3MTEMEHTOB MUTaHMS.
Ocobo TlwaTtenbHO crieayeT coboaaTb CBOEBPEMEHHOCTb NpoBeaeHna Tex
MM UHbIX 06PabOoTOK.

Mpv NNaHUPOBaHUM U NPOBEAEHUU NTUCTOBbLIX MOOAKOPMOK crefyeT MoMm-
HWTb, YTO OHU MOTYT ObITb HEabDEKTUBHBIMU B pade CliydaeB, Harpumep,
MPU MCNONb30BaHUKM HEMOAXOAALLMX HOPM MU CPOKOB 06paboTKM.

[Mo3TOMY BaXKHblI:

- MpaBuabHASS HOPMA BHECEHUS] B KOHKPETHOM caay
Paznunuuna B pa3mMepax AepeBbeEB M CXeMax MOCAAKWM HaCaXKAeHWW genatoT
MeToOMKYy ornpefeneHnsa KonmudecTsa npruMeHaeMoro Matepumana Hambo-
Nee nogxoAdLllen Ona KOPPEKTUPOBKKM HOpM BHeceHMd. B CLLUA peKoMeH-
OYIOT BblYMCNATb HOPMbI pacxoaa U3 pacyeTa 2,7 N pabodero pacTBopa Ha
28 M3KpPOH OepeBbEB. Y B3POC/biX AepeBbeB MNPW MOCagKe 6x4 M OH MOXXeT
cocTaBnaTb 8-10 M3 B 3aBUCUMOCTM OT CUJIbl POCTa PacTeEHUN M OOpe3KU, B
MHTEHCUBHbIX Cafax C BbICOKOM MAOTHOCTbIO nocanku (2000 gep./ra v 60-
nee) o6beM KPOoHbl MOXeT 6bITb 1,5-3 M3,

[Mo/IHOTA CMAYUBAHUS TNCTbEB M 06BbEM MCMOIb3YyeMOL BOoAbl A71S MPUro-
TOB/IeHUS pa6oyero pacTBopaA

Heo6xoQMMOo cneuTb 3a TeM, UTO6bI TMCT CMadMBaca NOMHOCTbIO. [103TOMY
rnocne onpeneneHnUs HOPMbl pacxofa HeobXooMMO MPOBEPUTb HACTPOMKMU
onpbICKMBaTENd M YTOYHUTb CKOPOCTb ero nepefasuweHunda. CooTBeTCTBEH-
HO, 3TO MOXXeT BNIMATb Ha 06beM UCMONb3yeMo BOAbl 715 MPUroTOBNEHUS
pabouero pacTBopa. TakxKe, 06beM BOAbl MOXXET 3aBMCETb OT MCMOMb3YeMbIX
NpPoaOyKToB U Lenewn obpaboTok. CnenyeT NMOMHUTb O TOM, UTObbl paboyero
pacTBopa 6blf1Io 4OCTAaTOYHO A/19 MOTHOMO CMaYMBaHMUA TMCTOBOM MIACTUHbI.
3To obecneudnBaeT MaKCHMManbHOe MOrMoWEeHWe 31EMEHTOB NUTaHUS, YTO
BaYKHO B onpefeneHHble deHonormnyeckme dasbl pa3BuUTUSa pacTeHMin. Cne-
ayeT o6pallaTb BHUMaHMeE He CTOSIbKO Ha COBCTBEHHO HOPMY BHECEHMUS, HO
Ha KoHUeHTpauuo pabodero pacteopa. OnpegeneHne HeOBXoOOUMOro Ko-
nuyecTtBa paboyero pacTBopa onpenesieHHON KOHLEHTpauumM nossonaeT
TOYHO paccYMTaTb COOTBETCTBYIOLLYIO HOPMY pacxoda Ha 1 ra.
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- KoHUeHTpaums pabodero pacteopa
KoHLeHTpaunsa paboyero pacTBopa ABMSETCA BECbMa BaXXHbIM YC/TOBUEM,
T.K. MPU CULLIKOM BbICOKMX 3HAYEHUAX MOTYT BblTb MOBPEXAEHbI TUCTbA U
nnoabl, Aa)ke Npu MpaBuIbHOM HOPMe pacxoda Ha eauHuLY nnowaan. Cne-
ayeT cobnoaath pekoMeHaaumMm NnpomnsBoanTenein M y4mTbiBaTb NOrogHble
YCNOBUSA: YeM Bbillie TeMMepaTypa 1 BMa)HOCTb BO3AYXa, TEM HMKE OO/KHa
6bITb KOHLIEHTpaLumsa pabodero pacTBopa aaa obpaboTku.

- ToyHoe BpeMs 1 yCrioBus 06pabOTKM, COOTBETCTBYIOLLNE KOHKPETHOM CU-
Tyauum
MNornouweHne aNeMeHToOB NUTaHUSA TUCTbAMW YBETMUYMBAETCA B YCTOBUAX
Me[/IeHHOro BbICbIXaHWA paboyero pacTBopa Ha NOBEPXHOCTM NnUCTa. JTyu-
e BCEro 3To MPOUCXOOUT MPU BIaXXHOCTK BO34yxa okono 80% v TemMnepa-
Type 25-27°C. Ho B gaHHbIX YCNOBUAX BO3paCTaeT M PUCK MOBPeXaeHUsa
pacTeHun. ONTMManbHbIM YCNOBUMEM ANA NpoBeaeHMa o6paboTok aBnaeT-
ca TeMnepaTypa B npefenax 18-27°C, npu obpaboTkax rnpun 6onee HU3KOM
TeMnepaType dGU3nonormyeckaa akTMBHOCTb PAaCTEHMIN CHUXKAETCH, U MOo-
rnoueHne a1eEMeHTOB M3 MPUMEHEHHbIX arpPoOXMMMKATOB MOXET CUIbHO
3aMeanuTbeq.

- ONTUMU3ALMSA KOTMYeCTBA 06pa6OTOK, MCNO/1b30BAHME 6AKOBbLIX CMecem
rnperiaparoB 11 X COBMeCTHMMOCTb
ONga yMeHbleHWs KonnyecTBa OMPbICKUBaHUIM B cafy »enaTeflbHoO cMe-
LWKMBaTb NPUMeEHseMble yOoBpeHMa ANA NMNCTOBbLIX MOAKOPMOK MeXay COo-
601 1 BKNtoUaTb B 6akoBble cMecu ¢ necTuumgamMu. Npun aToM Heob6xoanMo
cobnofaTb Mepbl MPeaoCTOPOXKHOCTU. BONpoc coBMeCTUMOCTM npenapa-
TOB ABNAETCH AOBOSIbHO CMOXHbIM, T.K. OH 3aBUCUT OT MHOXecTBa daKTo-
POB, OCOBGEHHO OT KayeCTBEHHbIX NMoKa3aTesen Boabl, UCMO/b3yeMoM ANs
NPUroTOBMEHUA Pabo4mx PacTBOPOB.

Bonblloe BAMSIHME Ha KadyecTBO pPabo4ymx PAacTBOPOB OKa3blBaeT YPOBEHb
KMCNOTHOCTW MUCMONb3yeMon Boabl. Hanpumep, ynobpeHua, cogepykalime
cynbdaT MarHua, MoryT NogLuenaymeath (yBenmumBaTb pH) 6akoBo cMecu
M ee He cnefyeT MCMob30BaTb BMeCcTe ¢ pochopopraHNYeCcKMMIM MecTULUm-
namMu, 3dPeKTUBHOCTb, KOTOPbIX CUTbHO 3aBUCUT OT pH paboyelt yXmMOKoCTu.
KMCNOTHOCTb GaKOBbIX CMecel MOXXHO perynmpoBaTbh Ao6aBreHUeM T.H.
KOHOMLMOHEPOB BOAbI, PETYNMpPYoLLMX pH paboumnx pacTBOpPOB, HarnpuMep,
npenapaTta «Jlakmyc» npounseonctaa AO «LLLeTKkoBO Arpoxmmy.
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CUCTEMDI JTIUCTOBOIO NUTAHUNA ABJTOHU
CNneunA/IbHbIMU YOOBPEHUAMMU

OnMbITHBIM NyTEM YCTaHOB/IE€Ha COBMECTUMOCTb Pa3HbIX TUMOB UCMOMb3ye-
MbIX arpOXMMKMKATOB B BAKOBbIX CMecsX, B TOM YMcrie BIAUSHUE UX XMMUYe-
CKMX CBOWMCTB. TaK, XOpOLUO CMeLUMBaeTCa C APYTMMU yOO6pEeHMAMM MoYe-
BMHa — 3TO MOryT 6biTb 6OopHble yoobpeHna ¢ 6opaTtaMm (MOPOLLOK), XenaTt
UMHKa (3OTA) 1 cynbdaT MarHma. BMecTe ¢ TeM coyeTaHMe MOYeBUHbI U
cynbdaTta MarHug npuv 4pesMepHO BbICOKMX KOHLUEHTPpaUMSaX MOXeT Mo-
BpexaaTb Monoable MNCTbs Yy A60HMN.

Bopconepskalume ynobpeHmna TakxKe He crnedyeT cMellMBaTb C nMpenapaTta-
MU, coaepyKallMmM Macso.

MpW UCNOMb30BaHUKM NIUCTOBLIX YOOBPEHWIN, coepallx XIopua, KanbLine
cnenyeTt NOMHUTb, YTO B HEM MOXET MPUCYTCTBOBaTb B Ka4yecTBe Mnpumech
M3BECTb, UTO MPUBOOMUT K MOBbILLEHWIO YPOBHA pH pabodero pacteopa. Xno-
pva KanbLMa HeMb3da CMellnBaTbh C arpoxmMmKaTaMu, coaepKalluMmy Cynb-
daT MarHmg, T.K. B JaHHOM CllyYyae MOXeT MPOnCXOOUTb XMMMUeCcKada peakuma,
B pe3y/ibTaTe KOTopoM 6yaeT BbiNadaTh 0CafoK cynbdaTa Kanbuma. Cneum-
anbHoe ynobpeHue YnsTpamar KanbLnii He COOep»XUT X1opuraa Kanbum4.

dusnyeckaa COBMECTUMOCTb Pa3HbIX arpoXMMMUKaTOB MOXKeT ObiTb 1erko
onpeneneHa nyTeM cMelWmMBaHUA UX B COOTBETCTBYIOLLMX HOpMax B BoAe.
OAHaKo 3TO He AaeT MOAHOM MHPOPMaLLMKM O BO3MOXXHOM XMMUNYECKOM HECO-
BMecTUMOCTU. CnedyeT NMOMHUTb, UTO peKoMeHdaumy npomnssoagutenen rno
COBMECTUMMOCTU arpoXmMMmKaToB B HAKOBbIX CMeCHAX OCHOBbLIBAKOTCA Ha MUC-
Monb30BaHUM MeCcTHOW Boabl. Torda Kak Boaa, UCcrosb3yeMas A9 NMCTOBbIX
MOOKOPMOK B KOHKPETHOM Ce/bCKOXO3AMCTBEHHOM MPOU3BOACTBE, B 60/b-
WMHCTBE cny4yaeB byaeT UMeTb ApYyrMe XapaKTepUCTUKK. [1ToaTOMYy BO BCeX
cry4vaax rnpuv NpUroToBreHMmM 6aKoBbiX cMece HeobXoaMMO PYKOBOACTBO-
BaTbCA HEMPENOXHbIM MPUHLMUMOM KOHTPO/IbHOM MPOBEPKM HA COBMECTMU-
MOCTb QrpOXUMMKATOB rnepen rnpuroToBieHmemM 6AKoBbIX CMecen B Mecre
Mcrosib30BaHMs. ECN He M3BeCTHa COBMECTUMOCTb KOHKpeTHOoro ynobpe-
HWA C MecTUUMaoM, To bonee PasyMHO MPUMEHATb UX OTAENMbHO.

Tabnuvubl COBMECTUMOCTU YOOOPEeHUN U CcpefcTB 3allUTbl pacTeHuM
AO «lllenkoBo Arpoxmm» npmBegeHbl B pasgene 6.

- MpaBuna npuroTroBieHMS 6QKOBbIX CMeceu
1. He cMelwBaTb KOHUEHTPATbI XUMMUYECKKMX NpenapaToB
2. CobntoaaTh PEeKOMEHOOBaHHY MocnenoBaTe/lbHOCTb CMellMBaHuA
npenapaToB
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3. MNpeoBapuTenbHO MPOU3BECTU MPOBEPKY Ha COBMECTUMOCTb KOMMO-
HEeHTOB BbibpaHHOW 6aKoBOM cMecH

4. He roTOBUTb U He XPaHUTb PacTBOPbI B MeTaNIM4YeCcKoM (OUMHKOBaHHOM)
Tape

5.ToToBUTb BaKOBYIO CMeCb HEMOCPEACTBEHHO Nepe NpuMeHeHneM 1 Uc-
Mofb30BaThb B AieHb MPUIroTOBIEHUA

6. TwaTeNnbHO BbIMOMHATbL PeKOMeHOaLUMKM Mo MpUMeHeHMo npenapaToB r
BCE MHCTPYKLMK MO MpaBuiaM MpUrotToBieHus paboumx pacTBOpOB

7. He Bce ynobpeHnda CMeLLMBatoTCA CO CPeaCcTBaMM 3allMTbl pacTeHUNA.
MUKpoyoobpeHnsa Ha OCHOBE Yefesa, LIMHKa, MarHuga M MapraHLua Hefb-
39 CMeLUMBaTb C NpenapaTtaMu, coaepKallMm KanbLni.

8. Mpun cMelBaHK B 6aKOBOM CMeCU XMMUUYECKUX CPeaCTB 3alluTbl pac-
TEHUM U yoobpeHnn Henb3a MCMOMb30BaTb ONPbICKMBATENN C MeaHbIMU
BKMaAbllWaMu, WTYLEPaMM U pacrnbiIUTENAMU, MOOBEPIKEHHBIMU KOPPO-
3un.

- PekoMeHOOBAHHAS MOC/€A0BATE/IbHOCTb CMELUMBAHMWSA MNperapaTtoB B
6akoBoy cMmecu

Pactsop C3P,

MoueBuHa Mukpo-

Bopa po

Apyrue nonHoro o6beMa
npenapaTbl

(Ho He KAC) yAo6peHusa

o 0 o 2
O kK o O K OO0 ®
I © I @© I @© I T QO
L 3 L 3 2 3 I oS
SR R SR = 3
= = = °cPo
T © T O @ =
Je 3o Je s
Ec Ec Fc CFg

C

Bopa +
Bopa + MOYeBMHa +
MOYeBMHa + MUKpoyao6peHusa -
MUKpoyao6peHus +

Bopa B 6ake

Bopa +
onpbiCKUBaTens

MOYeBUHa

b oo o e e D D e e m oo

(1/2 o6bemMa)

Cc3pP

- MNpuMeHeHune KOMM1eKCHbIX, KOM6MHMPOBOHHbIX ﬂMCTOBbIXyﬂO6peHMI;I
N3-3a npo6r|eM COBMeCTUMOCTU Ll,enoecoo6|oa3Ho OCYLLeCTBNATb HEKOPHEe-
Bble MOOKOPMKKM KOMMIeKCHbIMWK, KOM6VIHl/IpOBaHHbIMl/I arpoxXmMMmMKaTaMm,
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KOTOpble BK/OYAIOT a30T, pocdop, Kanni, MarHmm 1 MUKpPOanemMeHTbl. MNoa-
KOPMKU TaKUMU YOOBPEHNAMKN MOXXHO NPOBOAUTL B TEUEHME BCEro BereTa-
LMOHHOro Nepuoaa, Ho NpPu 3ToM criefyeT obpallaTb BHUMaHMe Ha 6anaHc
MaKpO31eMeHTOB B cocTaBe yaobpeHusa. Tak, B arpoxmmMmkaTax, MCronbaye-
MbIX B Ha4ane ce30Ha, A0/MKHO 6biTb Bonblue docdopa, B mepuof pocTta no-
6eroB — a30Ta, a BO BpeMa HanmBa 1 CO3peBaHMa MNNoaos — Kanmea.

- CoCTOSHME /INCTOBOM MOBEPXHOCTU

MpPU NPUHATUIM pelleHnsa O HEKOPHEBbLIX MOAKOPMKax cnefyeTt ob6a3aTenibHO
PYKOBOOCTBOBATbLCA COCTOAHMEM MIMCTbEB PacTeHWW. B BonblUMHCTBE CNy-
YaeB pacTeHUda Hambornee OT3bIBYMBbLI HA NMPUMEHEHME TUCTOBbIX MOLAKOP-
MOK B nepuop rnocre onageHua nernecTtkoBs, 3akaHuMBaTb 06paboTku creny-
eT 3a 2 Hegenu 0o ybopku. Bonpoc o npuMeHeHUn 6opa OO0 U B rnepuoq
LBeTeHMsa cnenyeT paccMaTpUBaTb OTAENbHO.

- Cneumeuka ncrosib30BAHNSG KAJTbLMACOAEPKALLUMX JINCTOBbBIX YOAO6PEHMM
MpuUMeHeHMne Kanbummcoaep)Kalmx yoobpeHmnin no NnMcTeam TpebyeT oco-
60ro BHMMaHMUS.

Onsa dopMmUpoBaHUA KayeCTBEHHbIX MIOOO0B OrpPOMHOE 3HadyeHue mmeeT
OMTUMalbHbIM YPOBEHb COEepPaHUA B HMUX KanbLus. Mpun BbICOKOM coaep-
YKAHMM Kanmsa B NodBe 3aTpyAHAeTCa MNornouleHme Kanbuma KOpHeBOW CU-
cTemMoln. KpomMe Toro, Ha pacrnpegeneHue KanbLMa B pacTeHun Gonblioe
BMIMAHME OKa3blBalOT POCTOBbIE MpoLLecChl B Noberax, KoTopble OTTArMBatoT
60nblIOe KOMMUYEeCTBO KalbLMA, MOCTYNMBLIEro B pacTeHMe 3a cyeT gesa-
TeNbHOCTU KOPHEBOW CUCTEMBI, W, TEM CaMbIM, 3aTPYAHAOT €ro nonagaHue B
nnoabl.

HekopHeBble MOAKOPMKM KanbLieM npuobpeTatoT 0cobyto 3HaYMMOCTb B
cBeTe TOro, YTo nepemMelleHre KanblLMsa M3 NoYBbl OrpaHMYMBaeTCa Yyepes
4-6 Hefenb Nocre LUBeTeHUd, B TO e BpeMa KanbLWMi BMecTe C paaoM MU-
KPO3/1EMEHTOB NPUHMMaeT y4yacTre B 06pa3oBaHMM xnopodunna 1 B Npo-
uecce doToCcUHTE3a. KanbLMiM OKa3bliBAET BIMAHME HA BOLHbLIM PEXUM Kie-
TOK W perynupyeT 6anaHc KIeTo4YHOro pacTBopa U, TeM CaMbiM, AeneHune u
POCT KNETOK.

- Cneunguka Mcriosib30BAHUSA AMUHOKMUCIOTHbLIX GUOCTUMYIITOPOB-AH-

TUCTPECCAHTOB

JTncToBble NOOKOPMKM aMUHOKUCTOTHBIMKW MpenapaTaMy oka3blBatoT 60/1b-
Wyto moaonepyXKy B MOBbILLEHWMW YCTOMYMBOCTM PACTEHMIN K Pa3IUYHbIM
cTpeccaM, HanpuMep, K XXapKow noroge.
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4. CMEUMAJIbHDIE YOOBPEHUSA «WEJIKOBO ArPOXUM» A4
JINCTOBbIX NTOAKOPMOK ABJIOHEBbIX CAAOB

AO «llenkoBo Arpoxmm» pacrionaraeT Heo6xXxoOUMbIM acCOPTUMEHTOM
cneumnanbHbiX yoobpeHUin, 4oCcTaToUYHbIM A9 c6anaHCcUpoBaHHbIX, 3bdek-
TUBHbIX TUCTOBbIX MOAKOPMOK A6/10HEBbIX Caa0B:

Yno6peHusa YnbTpaMar ¢ MaKpo3eMeHTaMm:

- ®ocdop AKTUB

- Kanun

- Kanbuum

OAQHOKOMMNOHEHTHble MUKpoyao6peHUua YnbTpamar:

- bop

OOHOKOMMOHEHTHbIE XellaTHble MUKpoyao6peHua YnbTpamar Xenar:
- Fe-13

- Mn-13

- Zn-15

- Cu-15

OpraHo-MMHepanbHble 6UOCTUMYNATOPbI-AHTU- CTPeCcCaHTbl BuocTum:
-BrnoctnmM YHmBepcan

-BrocTtnm Poct

CneumanbHbIX NpenapaT AN 3alUTbl OT COJIHEYHbIX O)XOroB

- QypLleT (He aBnseTCcsa arpoOXMMMKaTOM)
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4.1 YgobpeHusa YAbmpaMaz2 ¢ MaKpO3AEeMeHmMaMu

Ynerpamar docdop AKTUB

Xnpokoe MmHepanbHoe yp,o6peHlAe C MaKpoa3neMeHTaMn Ond HeKoOpHe-

BOM MOOKOPMKW CENbCKOXO3AMCTBEHHbIX KYbTYP.

Azor (N) 52 75,0

obul.

docodop (P,0,) 35,0 500,0

PernamMmeHTbl NpUMeHeHUs

Kynbtypa | Lo3a npuMeHeHus Crnoco6, BpeMsd, 0CO6eHHOCTU MPUMEHEHNA

HekopHeBas MoAKOPMKa pacTeHUM B

Mnooosble 4-6 nfra
Hayane ¢a3bl ByTOHU3ALMM N fanee 3-4
marogHble | Pacxopn pabouero _
pa3a c nHTepBanom 10-15 gHew
KYNbTYypbl, pacTBopa —

(mocnegHAa NooKopMKa — 3a 2-4 Heaenu

BUHOrpag 600-1000 n/ra 110 cBopa yposkas)

YnbTpamar Kanun

KOHLEHTPMPOBaHHOE, XMAKOe KannmhnHoe yaobpeHuve AN HEeKOpPHeBOM

MOOKOPMKM CeJIbCKOXO39MCTBEHHbIX KYINbTypP.

A30T (N) 4. 2,6 35,0

Kanwit (K,0) 22,0 300,0

PernamMmeHTbl NpUMeHeHuUs

KynbTtypa [o3a npyMeHeHus Crnocob, BpeMd, 0cCObeHHOCTU MPUMEHEH NS

Mnogosble 2,0-6,0 n/ra .
HekopHeBasa NOAKOPMKa pacTeHnin B
m arogHble | Pacxopn pabodero
TeyeHue BereTallMOHHOro nepumoia 2-3
KYNbTYpbl pacTBopa

800-1000 n/ra pasa Cc MHTepBanoM 7-14 gHew
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YnbTpamar Kanbuumn

YXuokKoe, KOHLEeHTpUpoBaHHOe, 6e3xnopHoe yaobpeHne C BbICOKUM CO-
[epyaHneM KanblLus B lerkoycBanBaeMon pacteHnemM dopMme Ang HeKop-
HEBOW N KOPHEBOM MOAKOPMOK CEMbCKOXO3ANCTBEHHbIX KYNbTyp.

A30T (N) o6 10,0 150,0
Kanbumi (CaO) 17,0 250,0
MarHum (MgO) 0,8 12,0
LIMHK (Zn) 0,02 0,3
Megb (Cu) 0,02 0,3
Bop (B) 0,05 0,75
MonunbgeH (Mo) 0,001 0,015

PernamMeHTbl NpyMeHeHuUqa

Cnocob, BpemMd, 0CO6EeHHOCTM
KynbTtypa [1o3a npuMeHeHnda
NnPUMeHeHUsa

2,0-4,0 n/ra .
. MNopgkopMKa pacTeHun B dase

Mnoposble | Pacxopn pa6oyero pacteopa: -

nnon «rpeLKuin opex» 1 ganee
Ky/bTYpbl HeKopHeBaa NoaKOPMKa —

3-6 pa3 c UHTepBanoMm 7-14

(cemeuko- 800 - 1000 n/ra, KopHeBas -

OHeM (nocneaHas NoaKopMKa
Bble) NOOKOPMKa — B 3aBUCUMOCTM

OT HOPMBI MONMBA 3a 14 gHew 0o y6opKM yporkad)

2,0-4,0 n/ra

MoOoKopMKa pacTeHU yepes
Pacxopn pabo4ero pacteopa: 1Y P P

[MnopoBble 7-10 oHewn nocne LuBeTeHna 1
HEeKopHeBada NMoAKOPMKa —

KyMbTypbl 800 - 1000 n/ra harnee 2-3 pasa Cc MHTepBasioM

(kocTouYKO- ' 7-14 nHen (mocnegHAs
KOpHeBas NoaKopMKa — B 4

Bble) noaKopMKa 3a 14 aHewn oo
3aBUCUMOCTU OT HOPMbI T —

nonuea y
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4.2 OgHOKOMNOHEHMHble MuKkpoygobpeHusa YAbmpamMaz

Ynbtpamar bop

Xuaokoe MuKpoyaobpeHue AN9 NUCTOBbIX MOAKOPMOK, coaep»allee 11%
(150 r/n) 6opa B nerko ycsansaeMon popme (6oposTaHonamMmnH) n 3,7% aso-
Ta (50 r/n).

PernamMmeHTbl npyMeHeHus

Crnocob, BpeMs, ocobeHHOCTU
KynbTtypa [o3a npnMeHeHuna P
npuMeHeHnsa

MnogoBble 0,5-1,0 n/ra HekopHeBble NOOKOPMKM 1-3 pa3a
KyNbTypbl Pacxop pabouero 3a CE30H.
pacTeopa 500-1000 n/ra

4.3 OgHOKOMNOHEHMHble xeAamHble MUKpoygobpeHus
Yaompamaz Xeaam

Ynbtpamar Xenart Fe-13

KpvcTannmyeckoe, NOMHOCTbIO PAaCTBOPMMOE B BOLE XeNlaTHOE MUKPOYO-
6peHne Ha ocHoBe xenaTa DOTA »enesa ANg NMCTOBOW M KOPHEBOM nof-
KOPMKMW CENMbCKOXO3AMCTBEHHbIX PACTEHMM.

CocrTaB: >kenie30 13 % (130,0 r/kr), pacTBOpMMOE B BOAE.
PernaMmeHTbl NpUMeHeHus

Cnocob, BpeMd, 0CO6EeHHOCTH
Kynbtypa [o3a NnpuMeHeHnqa
nPVMeHeHWsa

MnopoBble M 0,5-1,0 kr/ra HekopHeBag noakopMKa 1-4 pasa
arofHble KynbTy-  (MakcuManbHas | B TedeHue BereTalMoHHOro nepuroga

Pbl, OBOLLHbIE, KOHLEHTpaumns C UHTepBanom 7-14 gHewn
OeKopaTMBHble pabouero
KynbTypbl, pacTtBopa 0,1 %)
BMHOTrpan Pacxopn pabouero
pacTBoOpa

200-1000 n/ra
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YnbTpamar Xenart Mn-13 PernaMeHTbl NpUMEHeHUs

KpucTannuueckoe, MOMHOCTbIO PaCTBOPUMOE B BOAE XenaTHOe MUKPOYA0- CHOCOB, Bpems, 0COBEHHOCTI
6peHue Ha ocHoBe xenaTa DOTA MapraHua ANAS JTUCTOBOM M KOPHEBOM eryee B TR SR npUMeHeHMs

NMOAKOPMKU CENbCKOXO3AMCTBEHHbIX KynbTyp.

Mnoposble, 0,1-1,0 kr/ra (MakcuManbHaa | HekopHeBaa NoaKopMKa
CocTaB: MapraHel, 13 % (130,0 r/kr), pacTBOpUMbIA B BOde. arogHble KynbTy-  KOHUEHTpauua paboyero | 1-4 pa3a B TedeHue BereTa-
pbl, BUHOrpag, pacTtBopa 0,1 %) LMOHHOro nepuofa ¢

PernamMmeHTbl NpyMeHeHuda °
Pacxopn paboyero pacteopa MHTepBasioM 7-14 gHen

200-1000 n/ra
Kyanypa CHOCO6, BpeMg' OCO6eHHOCTM
npmnMMeHeHnd

[MnopoBbie, 0,1-1,0 kr/ra (MakcuManbHas HekopHeBasa NogKopMKa

ArogHble, OBOLLL- KOHLIeHTpauma pabodero  1-4 pasa B TedeHue BereTa- _ _
Hble, LeKopaTmB- pacTBopa 0,1 %) LMOHHOro nepunona c 4.4 OPZOHO MUHEpPQAbHbIE 6uochMyAamopbl
Hble Ky/bTypbl,  Pacxof paboyero pacTsopa  WHTepBanoMm 7-14 oHei aHmucmpeccaHmMsl Buocmum

BUHOrpag 200-1000 n/ra

BbuocTtum PocT

XXungkoe, aMMHOKKMUCIOTHOe yaoobpeHune ¢ $ochopoM U MUKPOIIEMEHTAMMU,
OGUNOCTUMYNATOP-aKTUBaATOP GOTOCUHTE3A, CTUMYNATOP BEreTaTUBHOIO PO-
Kpuctannmyeckoe, MONHOCTbLIO PAaCTBOPKMMOE B BOAE XeNaTHOE MUKPOYAO- CTa, ANA HEKOPHEBbIX (MMCTOBbLIX) MOOKOPMOK pacTeHUIM B Hadale BereTta-
6peHne Ha ocHoBe xenaTa DOTA UMHKA, ON19 NTMCTOBOM M KOpPHEBOW nofa- Unn.

KOPMKM CEeNMbCKOXO3AMCTBEHHbIX KYbTYpP.

Cocras: K 1 % (150,0 rfc), pacTsopuvsii 8 sose. %

Ynbtpamar Xenat Zn-15

PernamMeHTbl NpyMeHeHuUqa A30T (N) 4,0 52,0
npMMeHeHnd

Mnoposble, 0,1-1,0 kr/ra (MakcuManbHaa | HexkopHeBad MoOKoOpMKa MarHui (MgO) 20 260
arogHble, KOHLEeHTpauma pabodero 1-4 pasa B TeueHMe Cepa (SO.) 10 12.0
LeKopaTMBHble pacTtBopa 0,1 %) BereTauMoHHOro nepuona 3 ' '
KYNbTypbl, Pacxopn paboyero pactBopa C MHTepBasioM 7-14 gHen YKeneso (Fe) 0,4 5.2
BUHOrpag, 200-1000 n/ra

MapraHey, (Mn) 0,2 2,6
YnbTpamar Xenat Cu-15 Lnhk (Zn) 0,2 26
Kpuctannmuyeckoe, MOHOCTbIO PAaCTBOPMMOE B BOAE XeMaTHOE MUKPOYOO- Bop (B) 0,1 1,3
6peHne Ha ocHoBe xenaTa D0TA Meau, 4N49 TMCTOBOMN U KOPHEBOW NOAKOP-
MKW CEMbCKOXO3ANCTBEHHbIX KYbTYP. AMVHOKWC/IOTbI PACTUTENIbHOTO 4,0 52,0

npoucxoxaeHma (csobop,.)
CocTaB: Mefb 15 % (150,0 r/Kr), pacTBOpUMbIN B BOJeE.
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PernamMeHTbl NpyMeHeHuUqa

Cnocob, Bpemd,
Kynbtypa [o3a NnpnMeHeHmna
0COBEHHOCTU MPUMEHEHNSA

Bce 0,5-3,0 n/ra HekopHeBad NooKoOpMKa
KyMbTypbl Pacxop paboyero pacTtsopa: Ang B HayalbHbIV Mepurog,
MoneBblX, LBETOYHO-AEKOPATUBHbIX BereTauum unuv rnpm
KYSBTYP, KyCTapHWKoB — 200-600 n/ra, BO30OHOBNEHMM

Beretaunm BecHowu, 1-2
pa3a dyepe3 7-10 gHew

A79 NNOO0BbIX AePEBbEB,
BUHOrpaaHukos 600-800 n/ra

buocTtM YHuUBepcan

Xunpgkoe, YHMBepPCasibHoOe y,u,o6peH ne, 6uocTun MYNATOP-aHTUCTPECCAHT C MNo-
BblLLUEeHHbIM Codep>XXaHMeM CBO60,EI,HbIX AMUHOKMNCOT PaCTUTENbHOIO Npouc-
XoxaeHWa and 1MCTOBbIX MOOKOPMOK CeilbCKOXO034 MCTBEHHbIX KYynbTyp.

A3oT (N) 6,0 72,0
Kanun (K,0) 1,3 15,6
Cepa (SO,) 5,0 60,0

AMUHOKUNCNOTbI PacTUTENbHOIO

10,0 120,0
npouncxoxaeHua (ceobon.)

PernamMeHTbl NpyMeHeHuUqa

Cnocob, Bpemd,
Kynbtypa [o3a NnpuMeHeHmna
0COBEHHOCTU MPUMEHEHNS

Bce 0,5-5,0 n/ra HekopHeBad NooKoOpPMKa
KyNbTypbl Pacxop paboyero pacTtsopa: Ang 1-5 pa3 3a ce3oH C
MOJSIEBbLIX M LLIBETOYHO-AEKOPATVBHbLIX = WMHTEpPBasoM 7-14 oHewn
KY/BTYP, KyCTapHMKoB — 200-600 n/ra,
019 MNOAOBbLIX EePEBbLEB,
BUHOrpagHunKos 600-800 n/ra
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4.5 MNpenapam gAa 3awumbl OM COAHEYHbIX 00208
dypwem

dypuiert
He aBngercsa arpoxmmumkaTom!

[ON9 3alMTbl PaCTEHUIA OT COMHeYHoro nsnydyeHunsa. ObpasyeT cBeTOOTparXka-
IOLLLMIA 3aLLUMTHbBIW CNOM Ha MOBEPXHOCTM MIOLOB U NNMCTbEB, Co3fatomin 6a-
pbep BpeaHOMY BO3OENCTBUIO M36ObITKa CONHEYHOM paavaumm.

CocTaB: BoHas CyCrneH3u1sa Ha OCHOBE BeLLEeCTB NPUPOAHOMO MPOUCXOXKAEHNS.

PernamMmeHTbl NpUMeHeHuUs

Kynbtypa DEEE Cnocob, BpeMs, 0COBEHHOCTU MPUMEHEHUS
npUMeHeHuda ! !

[MnopoBsble, 10-30 n/ra | OnpbICKMBaHUE PacTeHWI B Mepurop, BereTauum.
opexonnoa- Pacxop, 1-a 06paboTKa - 33 3-10 AHeW 0o HacTynneHua
Hble Ky/bTy- paboyero CO/THEYHON, XXapKOoW Norodbl B paHHWe da3bl
pbl: A6N0HWN, pacTBopa pa3BUTUA MN0O0B. [1/19 CEMEUKOBbIX KYMbTYP -
rpyLu, 800-1000 = He nosgHee OOCTWIXKEHUS NiiofamMum pasmepa 15
CNnBHI, n/ra - 20 MM. [119 opexoniogHbIX KynbTyp - Ha

LMTPYCOBbIE, pPaHHUX CTaamax ob6pas3oBaHMa OpPeXoB (MI0A0B).

BMLLIHA, MNocnenytolime obpaboTku - C UHTepBanom 7-14
rpaHar, OHen. KpaTHOCTb 06paboToK 3aBUCUT OT Noroa-
ducTawkm, HbIX YCNOBWW, a TaKXKe onpefensaeTcd nocne
rpeukue OCMOTpa MAoAoB, Arof 1 Kopobodek xronyaT-
opexu 1 ap. HWKa, Ny4lle Nocne CUNbHOIo OOXKAA.

M36eraTb UCMONb30BaHMA npmnmnaTeneM angd
npoayKUunn, KOTopad 6yueT NCroJ/1b30BaHa B
cBexxeM Bmnae.

BHuMaHuMe!

- He ncnonbsoBaTb cpeactso PyplieT B 6aKOBOM cMecK ¢ necTuumaaMm m
arpoxmmmkaTamm!

- Mepron Mexay obpaboTkow necTuumaaMm M NpuMeHeHreM cpencTsa
dypLieT AomkeH 6bITb He MeHee 7 CyTOK.

- He HaHOCUTb CpeaCcTBO Ha pacTeHud, NpeaBapUTenbHO obpaboTaHHbie ne-
cTmumgamm!

- He npoBoanTb 06paboTKy B COMHEYHYyto noroay!

- He ncnonb3oBaTb NogkMcinTenn paboumx pacTtBopoB!
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5. PE3YJIbTATbl TIPUMEHEHUA CUCTEM JIUCTOBOIO
MNTAHNA HA 9BJ1IOHE

B naHHOM pa3fene npvBefeHbl OCHOBHble pe3ynbTaTbl U 3GPEKTUBHOCTb
Pa3MYHbIX MPOrpamMM NMUCTOBOrO NMUTaHUA 9610HEBbIX CafoB creumanb-
HbIMK yaobpeHunamum AO «LLLenkoBo ArpoxmM», MoyyYeHHble cneymanmcTa-
M OIBEHY «OHL, M. N.B. MuuypuHa» B 2015-2020 rr. B MOYBEHHO-K/IMMa-
TU4Yeckux ycnosusax TaMBoBCKoW obnacTu.

BapuaHTbl KOHTPONS, YKa3aHHble HUMXKEe, 3TO ypO)Kal;lHOCTb abnok 6e3 npnm-
MeHeHWa chneunalsibHbIX y,u,o6|oeHv1151, TOJIbKO MpUn MNCNoJ/1ib30BaHWK MpPO-

rpaMMm 3alnTbl KYNbTYyp C MCMOMb30BaHMEM MEeCTULMOOB Pas3fMUYHbIX XUM-
MUYECKUX KOMMaHWIA.

Puc.1

2DPEKTUBHOCTb MPUMEHEHMS OMbITHOW CUCTEMbI TMCTOBOIO MUTAaHMA
A6noHu, 2016 1, copT XKurynesckoe/62-396, 2007 . mocanku, 5-1 rof,
naogoHoLWweHns, 4,5 x1Tm

60

49,1

50
40
30
20
10
0

CncrtemMa NuTaHuns
«LLlénkoBo Arpoxmm» —
«CtaHgapT»

Bes nncTtoBbix
yoobpeHunin

M Npw6aska, T/ra B YpoxaitHocTb, T/ra

CucTteMa NuTaHug «Lllenkoso Arpoxmm» - «CTaHOapT» NpeactasneHa B Tab-
nnue T1.
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Ta6nuua 11

CUCTEMDI JTIUCTOBOIO NUTAHUNA ABJTOHU
CNneunA/IbHbIMU YOOBPEHUAMMU

OnbITHag cucTeMa IMCTOBOIO NMUTAaHUA A6M0HM Ha copTe XXurynes-
ckoe/63-396, 2016 . 6-11 rof, NoAoHoLWeHUS, 4,5 X T M

Bua 06paboTku

1-a9 nncTtoBadq
MOAKOPMKa

2-9 NnncToBas
MoOAKOPMKa

3-a nucTtoBas
MOAKOPMKa

4-9 nncTtoBad
NoaKOPMKa

5-a nncrtoBada
MOOKOPMKA

6-9 NMCTOBas
MoOAKOPMKa

7-9 nncToBas
MOAKOPMKa

8-a nnctoBada
NoaKOPMKa

9- 9 nnMcToBad
MoaKOPMKa

®asa pa3BUTUA

3efieHbl KOHYC
(MbILLMHOE YLLIKO)

Po30BbIv 6y TOH

Hauano
LBeTeHna

PasButne
nnoaoB

PocT nnogoB

PocT nnogoB

PocT nnogoB

Co3peBaHue
nnonos

Mocne cbopa
ypoxKas

CreumarnbHble yoobpeHus

Ynsrpamar Xenat Cu-15 +

YnbTpaMar Xenat Fe-13

BuoctnM YHmBepcan

Broctum YHuBepcan +
YnsTpamMar bop

YnbTpamar Kanbumii

Ynbrpamar Kanbumm +
YnbTpamMar Kanumn

®ypiet

Ynetpamar Kanbumm +
YnbTpamMar Kanumn

YnbTpamar Kanbumi

YnbTpamar bop +
YnbTpamMar Xenat Zn-15

HopMma

pacxona,

n, Kr/ra

1,0+1,0

2,0

2,0+1,0

3,0

3,0+3,0

10,0

3,0+3,0

10,0+3,0

0,5+0,5
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1%, wenkoso
AFPOXUM

/A
L\

/

-

Puc. 2

SPPEKTUBHOCTb MPUMEHEHUA CUCTEMbI IMCTOBOIO NMUTAHUA A6OHMU
«YnbTpa», 2017 1, copT XXurynesckoe/62-396, 2007 r. mocaaKm

20
18 17,6

:
12
10
8
6 14,0 14,0
4
2
0

be3 nuctoBbIx
yooopeHun

CuctemMa nuTaHusa
«LLléNKoBO ArpoXmm» —
«YnbTpa»

B npwué6aska, T/ra B YpoxkaiHocTb, T/ra

CucteMa NMuTaHmg «LLlenkoBo Arpoxmm» - «YnbTpa» NpeacTaBneHa B Tabnu-
ue 12.

Ta6bnvua 12

CucTeMa NUCTOBOro NMUTaHUSA S610HM «YbTpa» Ha copTe XKurynes-
ckoe/62-396, 2017 .

Hopma
Bup o6paboTku ®a3za pa3BuUTUA CrneumanbHble yoobpeHus pacxona,
n, Kr/ra
1-a nncToBad 3e/eHbl KOHYC Ynetpamar Xenat Cu-15 + 10410
NoOKOPMKa (MbILLMHOE YLLIKO) YnoTpamar Xenat Fe-13 T
2-9 nnucToBag .
Po30oBbI 6yTOH Buoctnm PocT 1,5
MoOKOPMKa
3-9 IncrToBad Hauano bvoctnM YHmBepcan + 50410
NMogKoOpMKa LBeTeHuUsa YneTpamMar bop Y
4-9 NIncToBad PasBuntne .
YnbTpamar Kanbummn 3,0
MoAKOPMKa naonoB
64

CUCTEMDI JTIUCTOBOIO NUTAHUNA ABJTOHU

CNneunA/IbHbIMU YOOBPEHUAMMU

Ta6bnuua 12 (MpogomxkeHune)

Bua o6paboTku

5-a nuctoBas

HopMa

®dasa pa3BmUTUA CneumanbHble yagobpeHus pacxona,

n, Kr/ra

Ynbtpamar Kanbumm +
PocT nnonos

y 3,0+3,0
NnogKopMKa YnsTpamMar Kanum
6-9 NnMcToBaga PocT NNoaoB YnbTpamar KaﬂbLl,l/Il/I + 3043,0
NoaKOPMKa YnsTpamMar Kanum
UEIITISUZEY] (ORI YnbTpamMar Kanbumim 10,0+3,0
NMoAoKOPMKa rniogoB
8-a nncrtosasa Mocne cbopa YnbTpamar bop +
0,5+0,5
noaoKopMKa yporkada YneTpamar Xenat Zn-15
Puc. 3

SPPEKTUBHOCTb MPUMEHEHUSA CUCTEM NIUCTOBOIO MUTaHWAG 96/10HM
«CTaHOapT™ U «YnsTpar, 2018 1, copT YKurynesckoe/62-396, 2007 1.
nocagku, 7-m rog, naogoHoLweHma, 4,5 x1Tm

60
50
40
30
20
10

Be3 nucToBbIX

CucTeMa nUTaHua CcucTeMa nuTaHus
yoobpeHunn

«LLléNKkoBO Arpoxmm» —  «LLIENKOBO ArpoOXmM» —
«CTaHpoapT» «YnbTpa»
M nNpwm6aska, T/ra B YpoxkaHocTb, T/ra

CucTteMa nutaHug «LlenkoBo Arpoxmm» - «CTaHOoapT» U «YnbTpa» Npencras-
neHa B Tabnuue 13 1 14 coOoTBETCTBEHHO.
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ULE/NIKOBO
ArPOXmM

A
L N4

Ta6nuua 13

CunctemMa IMCTOBOIO MUTAHMA ﬂ6ﬂOHV1«CTaHﬂapT»Ha copTe Xury-

nesckoe/ 62-396, 2018 .

Bua
06paboTKn

1-9 nucTtoBaq

®a3za pa3BuUTUA

Hauano

CneumanbHble y,uo6peHW;|

BuocTtnM YHmBepcan +

HopMa
pacxofa,
n, Kr/ra

2,0+1,0

NMooKOPMKa LBeTeHuna YneTpamar bop
2-9 nncrtoBasq Passutune YneTpamar KanbLmil 30
MOOKOPMKa nnonos

- N+
3-9 nMcTtoBadq PocT nnonos YnsTpamar Kanbu,mvm 30430
NooKOPMKa YnsTpamMar Kanum

- M+
4-9 nncTtoBad SeeT THeTGE YnbTpamMar Kanbu,mum 30430
NogKOPMKa YnsTpamMar Kanumm
5-a nncTtoBada Co3peBaHue YnsTpamar KanbLuii 30
MOOKOPMKa nnonos
Ta6bnuua 14

CuctemMa NIMCTOBOrO NMUTaHWg a6M0HM «YNbTpa» Ha copTe XXurynes-

ckoe/ 62-396, 2018 -

Hopma
=) ®a3za pa3BUTUS CrieumanbHble yoobpeHus pacxona
06paboTKM e Kdra,

1-a nucToBaq

3eneHbl KOHYC

YneTpamar Xenat Cu-15 +

"
noaoKOpMKa (MbILUMHOE YLLIKO) YneTpamar Xenat Fe-13 1,0+1,0
2-A mcToBas Po30oBbI 6yTOH Buoctnm PocT 1,5
NoAKOPMKa

3-9 1ncrosada Havano buoctnm YHuBepcan + 50410
nooKopMKa uBeTeHuqa YneTpamar bop B

66

CUCTEMDI JTIUCTOBOIO NUTAHUNA ABJTOHU
CNneunA/IbHbIMU YOOBPEHUAMMU

Ta6bnuua 14 (MNpogomxkeHue)

HopMa
Bua ®a3za pas3BUTUA CneuwvarnbHble yoobpeHus pacxona
06paboTkun !
n, Kr/ra
4-9 NnCcToBad PaszButne .
YnbTpamMar Kanbummn 30
NMooKOPMKa nJao0oB

5-a nucTtoBasd YnbTpamMar Kanbuunm +

PocT nnogos N 3,0+3,0
NnoaKoOpMKa YnsTpamMar Kanum
6-49 NMcToBad SeeT TIeTGE YnbTpamar Ka]‘lbLl,l/Il/I + 3.043,0
NogKOPMKa YnsTpamMar Kanum
7-a nncrtoasq Co3peBaHume YnsTpamar KanbLmii 30
MoAKOPMKa rnaogos
8-a nncrtosasa Mocne cbopa YnbTpamar bop +

0,5+0,5

NnogKopMKa ypoxad YnbeTpamar Xenat Zn-15
Puc. 4

SPPEKTUBHOCTb MPUMEHEHMSA CUCTEM IMCTOBOIO MUTAHMA A60HU
«YnbTpa» 1 «<Makcumymy», 2019 1, copT XKunrynesckoe/62-396, 2007 1.
nocagku, 8-m rog, nnogoHoweHmna, 4,5 x1m

25
19,6

20 18,1 '

15
10

5

0

Be3 nncrtoBbIX CucrtemMa nutaHma CucrtemMa nuTaHma
yoobpeHunin «LLléNKoBO Arpoxmm» —  «LLIENKOBO ArpoOXmMM» —
«YnbTpa» «MaKCcrMyM»

B Npwu6aska, T/ra B YpoxanHocTb, T/ra

CucrtemMa nutaHma «LLlenkoBo Arpoxmm» - «YnsTpa» U «MakCMMyM» npea-
cTaBfieHa B Tabnuue 15 n 16 cooTBeTCTBEHHO.
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Ta6bnuua 15

ULE/NIKOBO
ArPOXUM

CucTeMa NIMCTOBOIro MUTaHUS S6M0HU «YbTpa» Ha copTe XXurynes-
ckoe/ 62-396, 2019 1.

Buao
06paboTKuM

1-a nncTtoBasd
NnoaKOPMKa

2-9 NncToBad
MOAKOPMKa

3-a nncTtoBaq
MOAKOPMKaA

4-9 NMCTOBAdA
MOAKOPMKa

5-a nnucTtoBas
MOAKOPMKa

6-9 NMCTOBas
MOAKOPMKa

7-9 nncTtoBas
MoAKOPMKa

8-9 nnctoBad
MOAKOPMKa

9- a nncToBas
MoAKOPMKa

68

®a3za pa3BuTUA

3eneHbl KOHYC
(MbILLMHOE YLLUKO)

Po30BbI 6yTOH

Hauano
LBeTeHmna

PazsButne
rnaoaoB

PocT nnogoBs

PocT nnopos

Co3peBaHue
nnonos

Co3peBaHue
nnonos

MNocne cbopa
ypoykas

CneuwanbHble yoobpeHna

Ynstpamar Xenat Cu-15 +
YnbTpamar Xenat Fe-13

BurocTtnm PocT

BuvocTtnM YHuBepcan +
YneTpamar bop

YnbTpamMar Kanbumim

YnbTpamar Kanbumm +
YnbTpamar Kanumm

Ynbrpamar Kanbumm +
YnbTpamar Kanunm

YnbTpamMar Kanbumi

YnbTpamMar Kanbumim

YnsTpamar bop +
YneTpamar Xenat Zn-15

Hopma

pacxopna,

n, Kr/ra

1,0+1,0

1,5

2,0+1,0

3,0

3,0+3,0

3,0+3,0

3,0

3,0

0,5+0,5

Ta6bnuua 16

CUCTEMDI JTIUCTOBOIO NUTAHUNA ABJTOHU
CNneunA/IbHbIMU YOOBPEHUAMMU

CucTeMa IMCTOBOIO MUTaHUSA A6/10HK «MaKCUMYM» Ha copTe XKury-
nesckoe/ 62-396, 2019 1.

Bun
06paboTKn

1-9 nncTtoBaq
MOAKOPMKa

2-9 NcToBad
NoOKOPMKa
3-9 nmcTtoBad
NnoaKOPMKa
4-9 NncToBad
NMooKOPMKa
5-a nncrtoBasd
NnoaKOPMKa

6-9 NMcToBadq
MOAKOPMKa

7-9 nncToBasd
NnoaKoOpPMKa

8-a nnctoBada
NoaKOPMKa
9-g9 nncToBad
NooKOPMKa
10-a nncToBad
NOAKOPMKa
11-a nnucTtoBas
NnoaKOPMKa

12-9 nncrtoBada
MOAKOPMKa

®a3za pas3BuTUa

PackpbiTne
rnoyek

(MbILLIMHOE YLLIKO)

3eneHbln 6y TOH

Po3oBbI ByTOH

Havyano
LBeTeHusa

KoHeL, uBeTeHmnda

Pa3Butune
naonoB

PocT nnopos

PocT nnogoB

PocT nnopoB

Co3peBaHue
naogoB

Co3peBaHue
nnonos

MNMocne c6bopa
yporkas

CneumanbHble y,EI,O6peHl/I9|

YnbTpamar Xenat Zn -15

YnsTpamMar Xenat Fe-13 +
Ynstpamar Xenat Cu-15

Ynerpamar ®ochop AKTUB

buocTtnM YHuBepcan +
YnbtpamMar bop
BbnocTtnm YHuBepcan +
YneTpamar Xenat Zn-15
BuoctnM YHuBepcan
YnbTpaMar Xenat Fe-13
YnbTpamMar Kanbumim
YneTpamMar Kanumn
YnbTpamar Kanbumn
YnbTpamar bop

®ypLuet

YnbTpamar Kanbumii

YneTpamMar Kanum
YnbTpamMar Kanbumim

YnbTpamMar Kanbumii

YnsTpamMar bop
YnsTpamar Xenat Zn-15
YnbTpamMar Kanuin

HopMma

pacxona,

n, Kr/ra

1,0

1,0+1,0

20

2,0+1,0

2,0+1,0

2,0
1,0
3,0
3,0
3,0
1,0

10,0

3,0

2,0
3,0

3,0

1,0
1,0
2,0
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1%, wenkoso
AFPOXUM

/A
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Puc.5

SPPEKTUBHOCTb MPUMEHEHUSA CUCTEM NIUCTOBOIO MTaHWA 9610HM
«Ynetpa» B 2020 r, copT Jlnron, 2018 . nocanku, 1-rog, naoaoHoLeHmMa,
45%X1,2M

N WA 01O

CuctemMa NuTaHusa
«LLIENKOBO ArpoxXmm» —
«YnbTpa»

Be3 nuctoBbIX
yaoobpeHunin

M npwu6aska, t/ra B YpoxaiHocTb, T/ra

CucteMa NMuTaHua «LlenkoBo Arpoxmm» - «YnbTpa» NpeactaBneHa B Tabnum-
ue 17.

Ta6nuua 17

CucTeMa NIMCTOBOro NMMTaHua A6noHK «YNbTpa» Ha copTe Jluron /
62-396, 2020 1.

Hopma
pacxofa,
n, Kr/ra

Bun

da3a pa3BuUTnA
06paboTKun P

CneumanbHble y,EI,O6peHI/IF|

1-9 nnucToBaq
MoAKOPMKa

3eneHbl KOHYC
(MbILUMHOE YLLIKO)

YnbTpamar Xenat Cu-15 + 10410
YneTpamMar Xenat Fe-13 Y
2-9 nucToBas

Po30BbIM 6yTOH
MoaKOPMKa

Bunoctmm PocT 1,5

70

CUCTEMDI JTIUCTOBOIO NUTAHUNA ABJTOHU
CNneunA/IbHbIMU YOOBPEHUAMMU

Ta6bnuua 17 (MpogonxkeHue)

Bupa
06paboTKun

3-a nncToBas
MOAKOPMKa

4-a NMCTOBAdA
MOAKOPMKa

5-a nnucTtoBas
MoAKOPMKa

6-9 NMCTOBas
MoAKOPMKa

7-9 nncToBas
MoAKOPMKa

8-9 nnctoBada
MoaKOPMKa

9- a nncToBasa
noaKopMKa

®a3a pa3BuTUA

Hauano
LBeTeHmna

Pazsutne
naoaoB

PocT nnogoB

PocT nnogoB

Co3peBaHue
nnonos

Co3peBaHue
nnonoB

MNocne cbopa
ypoykas

CneumanbHble y,EI,O6peHl/1ﬂ

BuoctnM YHmBepcan +
YneTpamar bop

Ynbrpamar Kanbumim

YneTpamar Kanbumm +
YnbTpamar Kanmin

YnbeTpamar Kanbumm +
YnbTpamar Kanumim

YnbTpamar Kanbumn

YnbTpamMar Kanbumin

YneTpamMar bop +
YnbTpamar Xenat Zn-15

Hopma
pacxona
n, Kr/ra

2,0+1,0

3,0

3,0+3,0

3,0+3,0

3,0

3,0

0,5+0,5
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"} WENKOBO CUCTEMbI TMCTOBOIO NMUTAHUSA ABJTOHU

Y
\:J ArPOXMM CMNEUMANBbHbIMN YOOBEPEHUAMU
6. COBMECTUMOCTb CNEUMANDbHbIX YOOEPEHUA U 6.1.3 OAQHOKOMMOHEHTHble MMKPOYAO6peHUsa YnbTpamar
CPEACTB 3ALWUTbI PACTEHUN XenaT v pyHruumabl
6.1 CoBMecmuMocmb cheyuaAbHbIX ygobpeHul VIbTRAMAL VIISTOEIVER Vs YnsTpamar
. OyHrMUUabI [9Ee AN [XIENE Xenat
u (I)yHZU uugos Xenat Zn-15 Xenat Fe-13 Xenat Mn-13 Cu-s
6.1.1 Yno6peHus YnbTpamar ¢ MaKpo3sieMeHTaMm fpeHHn, KC " " * *
U GyHrUUMAbI NHuguro, KC + = + +
Meped, M3 + + + +
MpeHHu, KC + + +
WHauro, KC + _ + Wwrpma, KC + + + +
KanTop, KKP * * N 6.1.4 AMMHOKMCNIOTHble 6uocTUMynaTopbl Buoctum
Mepgedq, M3 + + + n dyHrmumabl
6.1.2 OOQHOKOMMNOHEHTHble MUKpOoyAo6peHUa YnbTpamar MpeHHK, KC * +
n PyHrmumabl
NHaouro, KC + +
KaHTop, KKP + +
lpeHHn, KC + +
Mepeda, M2 + +
NHguro, KC + —
KaHTop, KKP + + Wpma, KC + +
Mepes, M2 + +
LLnpma, KC + +
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"} WENKOBO CUCTEMbI TMCTOBOIO NMUTAHUSA ABJTOHU

Wz
=g/ ArPOXNM CMELMATIbHBIMU YAOBPEHUAMMU
U UHCeKmoakapuuyugos
KnHooc, K3 + +
6.2.1 Yno6peHuna YnbTpamMar ¢ MaKposJsieMeHTaMM
M MHCeKToaKapuumabl Mekap, M3 + +
YnbTpamar | Ynbrpamar Kapauap, K3 + +
MecTmnumabl yn&;gah;‘ar yi;;':im;r CD:chop Cynep ynbgg?DMar
KTUB LnHk -700
TBMHro, KC + +
Akapno, KKP + - + + + Tens, KC + w7
Oudnomanr, . . . . .
CK
6.2.3 OQHOKOMMOHEHTHble MUKpOYyAo6peHNa YnbTpamar
FOHOHa, M3 + + + + +

XenaTt n UHceKToaKapuunabl

KuHdoc, K3 + + Al w Al [ YnbTpamar YnbTpamar YnbTpamar YnbTpamar
R Xenat Zn-15 Xenat Fe-13 XenaT Mn-13 Xenat Cu-15
+ — + +

Mekap, M3 + + + + "
Akappo, KKP
Kapauyap, K3 + - + + +
Oudnomamt, CK + + + +
TBUHro, KC + + + + +
' FOHoOHa, M3 + - + +
liE, (KE ¥ - ¥ ¥ ¥ Kuhdoc, K3 - - - -
Mekap, M2 + - + +
6.2.2 OQHOKOMMNOHEHTHbIe MUKpoOyao6peHna YnbTpamar
U MHCeKToaKapuuuabl Kapauyap, K3 + + + 4
Akapnoo, KKP + + Tewngq, KC + + + —
Oundnomamt, CK + +
FOHOHa, M3 + +
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"} WENKOBO CUCTEMbI TMCTOBOIO NMUTAHUSA ABJTOHU

Y
=g/ AFPOXUM CMEUWASIbHBIMU YAOBPEHUSIMU
6.2.4 AMMHOKMNCNOTHbIe 6UocTUMynaTopbl Buoctum 6.3.2 Ypo6peHuda YnbTpaMar ¢ MaKpo3eMeHTaMu
N UHCeKToaKapuuunabl N OAHOKOMMNOHEHTHbIe MMKpoyp.OGpeHml
YnbTtpamar Xenart
AT YnbTpamar YnbTpamar YnbTpamar
Akappo, KKP - + P Kanun Kanbuum dochop AKTUB
OundnomamT, CK + - YneTpamar Xenat Zn-15
fOHOHa, M3 + + Ynbtpamar Xenat Fe-13 + = +
KuHdoc, K3 + + YnbTpamar Xenat Mn-13 + + +
Mekap, M2 + + Ynetpamar Xenat Cu-15 + + +
Kapayap, K3 + +
6.3.3 OQHOKOMMOHEHTHbIe MUKpoOyao6peHuna YnbTpamar
TBUHro, KC + + n YpobpeHua YnbTpamar ¢ MaKpoaieMeHTaMm
Tewnga, KC + + \% \%
AFPOXUMMKATHI yJ'Ipral\fIaI' yanpaM:?r g;gfgg/lsr ng;ﬁaelgar YnbeTpamar
Kanunmn Kanbumn Y LIHK 700 Bbop
6.3 CoBMecmuMoOCmb cneyuaQAbHbIX ygo6peHuG PQ3HbIX YneTpamar Cynep . 3 _ . .
MQpPOK LinHK -700
YneTpamMar bop + +* + + +

6.3.1 Yno6peHua YnbTpamMar ¢ MaKposJsieMeHTaMM

* 11 BAXXHO!!! B cMecu cHavana [obaBuTb YnbTpamar bop, nepeme-
AR UAITETTS YnbTpamar YnbTpamar YnbTpamar ~ 3
P Kanuin KanbLmi dochop AKTUB LWwaTb pabouunii pacTBOp, MOTOM TOMbKO YrbTpaMar Kanbumin

Ynbrpamar Kanui + + 6.3.4 OpHOKOMMNOHEHTHble MUKpPpOyAo6peHUa YnbTpamar
YnbTpaMar KanbLui + + y”praMa'—7%36”ep LS YnbTpamar Bop
Ynerpamar ®ochop AKTUB + + YneTpamar Cynep ¥

LnHK -700

YnbTpamMar bop + +
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"} WENKOBO CUCTEMbI TMCTOBOIO NMUTAHUSA ABJTOHU

Y
=g/ ArPOXNM CMELMATIbHBIMU YAOBPEHUAMMU
6.3.5 OQHOKOMMNOHEHTHbIe MUKPOYAO6pPeHUsa YnbTpaMmar u 6.3.8 AMMHOKMCNOTHble 6uocTumynaTtopbl Buoctum
OOHOKOMMOHEHTHble MUKpOoyao6peHUa YnbTpamar Xenar M OQHOKOMIMOHEHTHble MUKpoyao6peHUsa YnbTpamar
YnsTpamar Cynep
YnbTpamar Xenat Zn-15 + + LnHK -700
YnbTpamMar bop + i

YnsTpamMar Xenat Fe-13 - -

ynerpamar Xenar Mn-13 * * 6.3.9 AMUHOKUCNOTHble 6uocTuMynaTopbl Buoctum

VnesTpamar Xenat Cu-15 + + N OAHOKOMMNOHEHTHbIe Mm(poyn06pe|-|m| YnbTpamar

ArpoxXmMMmnKaThbl Bbunoctnm Poct BbuocTtunmM YHunBepcan
6.3.6 OQHOKOMMOHEHTHbIe MUKpOyAO6peHns YnbTpamar Xenat _
YnbTpamar Xenat Zn-15 + +
AT UMIEERTS YnbTpamar YnbTpamar YnbTpamar YnbTpamar
P Xenat Zn-15 | Xenat Fe-13 | Xenat Mn-13 | Xenat Cu-15 VnsTpamar Xenart Fe-13 + +

YnbTpamar Xenat Zn-15 + + + YnbTpamar Xenat Mn-13 + +
YneTpamar Xenat Fe-13 + + " YneTpamar Xenat Cu-15 + +
YneTpamMar Xenat Mn-13 + +

6.4 CoBMecmuMocCmb CnNeyuaAbHbix ygobpeHul

YnbTpamar XenaT Cu-15 . . + + U cheyuaAbHO20 npenapama d)ypwem

6.4.1 dypweT n YaoobpeHunda YnbTpamar c MaKpo3aJsieMeHTaMM

.3.7 AMUHOKM THbI noctTumynatopbol buoctum yanpamar YnbTpamar YneTpamar
6 3 o cno e 6 oc yn op oc Kanbu‘”” ®OC¢Op AKTMB
n Yao6peHUsaMU YnbTpaMar ¢ MaKpoO3/ieMeHTaMm
dypulet
ArpoxXmMmKaThbl BuocTtnm PocT BrocTuM YHuBepcan
6.4.2 QypLieT ¥ OAHOKOMMOHEHTHble MUKpoyaob6peHuda

YneTpamar Kanuin + + YnbTpamar

YnbTpamar KanbLmi + - Ynetpamar Cynep

YnbsTpamar ®ocdop . N

AKTUB OypLueT - +
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6.4.3 OdOypweT U OAHOKOMMNOHEHTHble MUKpoOyAo6peHunsa
YnbTpamar Xenar

TS YnbTpamar YnbTpamar YnbTpamar YnbTpamar
HWA Xenat Zn-15 Xenat Fe-13 Xenat Mn-13 Xenat Cu-15
Oypuiet + + + +

6.4.4 dyplleT ® aMUHOKUCNOTHbIe 6uocTuMynaTopbl Buoctum

MecTnyumabl Buoctnm PocT BvocTtnM YHuBepcan

dypLiet - +
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CPEACTBA 3AWNTDI 4BJTOHEBbIX CAOOB
OT KOMMNJIEKCA BPEOAUTENEN U BONE3HEN

MHCEKTULIMADBI u AKAPULINADI

Akappo, KKP (250 r/n cnnpoamkiopeHda) — MHHOBALMOHHbLIM MexaHW3M OeNcTBus
MNPOTMB K/lellen Ha BCcex CTagmax UxX pasBuTUA; BbiICOKoe NoboyHoe AencTBme NpoTmne
LWMTOBOK M MeasHULL

Aundnomant, CK (200 r/n AneroBrMaA3MHA) — BbICOKad OBULIMOHAA aKTUBHOCTb M KOH-
TPOSb BCEX MOABUMKHbIX CTaAWM Pa3BUTUA KNeLlen

Kapauap, K3 (50 /71 19M640-UmMranoTprHA) — MOLHbIN MMPETPOUAHbIN MHCEKTULMA,
npoTMB 96/10HEBOrO LBETOEea, MIOLOXKOPOK, IMCTOBEPTOK, KeLlemn

KuHdoc, K3 (300 r/n aumeTtoata + 40 /71 6eTa-UMnepMeTpmMHa) — yCuneHHoe ToKCuYe-
CKOe [eNCTBME 3a CYeT CoYeTaHUa KOMMOHEHTOB Pa3/IMYHOIO MexaHM3Ma OencTBuSA
NPOTUB 961TOHHOM NNOLOXKOPKM U IMCTOBEPTOK

Mekap, M3 (18 /1 a6aMeKTMHA) — eQUHCTBEHHbIN abaMeKTrH B HAHOdopMynsumnm ¢
OCTPbIM KMLIEYHO-KOHTAKTHbIM AeNCTBUEM MPOTUB Pa3/INYHbIX BUAOB Kelwen u Me-
naHunL,

TBuHro, KC (180 r/n angny6eH3ypoHa + 45 /i1 UMUAAKIOMNPUAA) — He MMelLWMM aHa-
NOroB MHCEKTULML N9 YHUUTOXEHNA Aa610HEeBOM NIOOOXKOPKW, TMCTOBEPTKU, LIBETO-
efa Ha BCex CTaauax Ux pasBUTUSA - OT AUL, 40 UMaro

Teirs, KC (480 r/n Traknonpuaa) — MOLLHbIM TOKCUYHbBIN 3ddeKT oT ofHoM 06paboTKu
019 uBeToenoB, TIMCTOBEPTOK, MIIOA0XKOPKU, LLMTOBOK W APYrMX BpeanTenem

IOHOHa, M3 (50 /1 sMaMeKTMHA 6eH30aTa) — BbICOKOSIHDEKTUBHbBIN MHCEKTULMI B
HAHOdopMynaumm npoTme A610HHOM NNOO0XOPKM

SYHIMMUUNADI

FpeHHn, KC (350 r/n AMTMAHOHA) — CReuManm3npoBaHHbIM GYHMMUML KOHTaKTHOIo
nencTena aAna 6opbbbl C MapLLon 46/10HM

UHawuro, KC (345 r/n cynb¢ata meam TpexoCHOBHOMo) — 6a30Bbli GyHrnumMa ona npo-
dUNAKTUKWM PasBUTUA NaApPLIK, MOHUNNO3a, THUNEeM U Apyrux 6onesHen

KaHTop, KKP (200 /1 unnpoamHuna) — cucteMHbin dyHrmuma 8 HAHObopMynsaumm
nnga 6opbbbl C KOMMNEKCoOM 6oM1e3Her, B TOM YMce NapLlon, MOHUIMO30M, afnbTepHa-
PNO30M, MyUYHUCTOM POCOMN, MNOAOBLIMU FTHUAAMU

Mepaes, M3 (50 /i angpeHokoHazona + 30 /1 ¢pryTprnagdosia) — CUCTEMHbBIN GYHMMLMA
B HAHOdopMynaumm npodunakTU4ecKoro 1 nedebHoro 4emcTBrs C BbiICOKOM addek-
TUBHOCTbIO MPOTUMB MNMOLOBLIX THUAEN, MapLUmn

Wupma, KC (500 /71 pyasmHaMa) — KOHTaKTHbIN GyHIMUKG NPOodUNaKkTUYecKoro aem-
CTBUSA ANA 3aWMTbl A610HM OT NapLu

81



KoMnAekcHaoS
30Wuma
CQOQOB

: : o pacryc- | BblABMXXEHME - | ”
'npu 3aknagke 'seneHbii P pO30BbIN
i 0 0 0 0 0 BeTeHue
BpenHbIi 06beKT cana ' KoHyC KaHve :oﬁocoﬁneHue ' 6yToH u
. ,noyek ,6yTOHOB :

'Havano :
0 nnon

'o6pa3oBaHus ! T ED
' 3aBSA3M :

1
, cO3peBaHue
,nnonoe

‘
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Mapla, MOHWUNNO3 WHAuro, KC 3,0-5,0 f1/ra (4-kpaTHo)

AnbTepHapwos, NnoaoBas rHub,

§ MyUHWCTaR poca, NapLLa KaHTop, KKP 0,65-0,75 n/ra (2-KpaTHo)
p
8 Mapwa IpeHHn, KC1,0-14 n/ra LWunpma, KC 0,5-0,75 n/ra (3-KpaTHO) I'peHHK, KC 1,0-14 /ra (5-kpaTHO)
Mapuwa, My4HUcTasa poca, PUNNOCTUKTOS,
NNoaoBast FHWMb, FTHUAW NAOAOB NpPU Mepes, M3 0,8-12 fi/ra Mepes, M3 0,8-12 1/ra (3-4 KpaTHo)
XpaHeHWU
Teits, KC 0,18-0,3 n/ra
ABNOHHBIN LBeTOR, Kapauap, K3 0,1-0,15 n/ra
TeuHro, KC 0,75-12 n/ra
Akappo, KKP 0,4-0,6 n/ra
= Mekap, M3 . Akappo, KKP 0,4-0,6 n/ra
A6n0HHaa MegaHMLa, KNeLUmn, LMTOBKN 075-10 n/ra Dudnomant, CK 0,3-0,45 n/ra . Mekap, M3 0,75-10 n/ra
E S5l Mexap, M3 075.1,0 1/a AvdnomanT, CK 0,24-0,45 n/ra
E Tens, KC 0,3-0,45 n/ra .
@ fycrosepTHU KuHdoc, K3 0,4-0,5 n/ra Teis, KC 0,3-0,45 n/ra TeuHro, KC 0,75-12 n/ra
TeuHro, KC 0,75-12 n/ra Kapauap, K3 0,4 n/ra Kunooc, K3 0,
Kapauap, K3 0,4 n/ra
A6noHHaa NNogoXKopKa UELETE, 0E n/ra
Kapauap, K3 04 n/ra  IOHOHa, M3 05 n/ra Kundoc, K3
YnydleHmne NpuXnBaeMocTh CaxeHLeB, ||l =17k
pasBUTUE KOPHEBOW CUCTEMDI KopeHHMK
Perynatop pocTa Ang ctTumMynaumnm
nnofoo6pasoBaHus Tu66epa, BP
MpoperxkmnBaHue 3aBA3en Canbpo, BP
3aLLUmMTa OT COMHEYHbIX OXOroB Oypuiet
[MoBbILLIEHME YPOXKANHOCTU, "
§ YCTORYMBOCTH K CTPECCaM BuocTuM YHuBepcan (0o 5 pas) Ynbtpamar ®ocdop AKTUB
=
a KoppekTupoBka 6anaHca g ; 0
g MUKpO3nEeMeHTOoB Fe, Cu, Mn, Zn Ynbrpamar Xenart Fe-13 YnbTpamar Xenar Ynbtpamar Xenat Mn-13 YnbTpamar Xenat Zn-15
(=3
o
E YnydleHue o6pa3oBaHns 3aBa3u YnbTpamar Gop YnbTpamar Gop
4 1 pocTa NnoLoB
o
[<] YnyudlleHue KayecTBa U CaxapmcTocTm o
L—, nnonos YnbTpamar Kanumn
£
YnydleHue KayecTsa nioaoBs, NosbiLLe- o
HUEe YCTONYUBOCTU K THUNAM VALSFEDE BRI
[ng 3awmTsl canoB OT rpaad v Nt «LLjesikoBo Arpoxum» NpeasaraeT MCcrnoib30BATL CETKY COOBCTBEHHOMO YKA3QHA KPATHOCTb MPUMEHEHMS NPEernapaToB 3a CE30H

npoussoactea OO0 «beTaHeT»



«WEJIKOBO ArPOXUM» B PEFTMOHAX

LleHmpaabHbIU oduc

«LLleAnkoBo Az2poxumy
141101, r. LLlenkoBo,
MockoBckasa 061acTb,

yn. 3aBopackasq, a. 2

+7 (495) 745-05-51, 745-01-98,
777-84-94

www.betaren.ru

AnTtanckoe
npeacTaBUTENIbCTBO
BapHayn,

+7 (3852) 53-50-01, 53-50-02
AcTpaxaHcKoe
npeacTaBUTENIbCTBO
AcTpaxaHb, +7 (917) 173-51-00

Benropoackoe
npeacTaBUTE/IbCTBO
Benropogp, +7 (4722) 20-03-91

BpsHcKkoe
npeacTaBUTE/IbCTBO
CynoHeBo, +7 (4832) 40-41-60
Bnapnmupckoe
npeacTaBUTE/IbCTBO
Bnagumump, +7 (4922) 26-05-84

BopoHexckoe
npeacTaBUTENIbCTBO
BopoHex,

+7 (4732) 611-990, 611-991

BocTouHo-Cubupckoe
npeacTaBUTENIbCTBO
KpacHospck,

+7 (391) 274-23-67, 274-23-65

JarectaHckoe
npeacTaBUTE/IbCTBO
LOepbeHT, +7 (928) 590-62-22

[AanbHeBOCTOYHOE
npencTaBUTENIbCTBO
Yccypumnck,

+7 (4234) 36-81-58, 26-10-75
3anapHo-Cubupckoe
npeacTaBUTENIbCTBO
OMCK, +7 (3812) 55-04-38

UpKyTCKoe
npeacTaBUTENIbCTBO
MpKyTcK, +7 (914) 486-55-95
KanuHuHrpaackoe
npeacTaBUTE/IbCTBO
BarpaTuoHoBCK,

+7 (962) 253-84-27
KpacHopapckoe
npeacTaBUTE/IbCTBO
KpacHogap,

+7 (861) 259-20-47, 259-20-99

KpbiMckoe
npeacTaBUTENIbCTBO
CumMmdeponons,

+7 (3652) 60-71-88,

+7 (978) 258-03-93

Kypckoe
npeacTaBUTeNIbCTBO
Kypck, +7 (4712) 35-78-46
Jiuneukoe
npeacTaBUTENIbCTBO
Jinneuk,

+7 (4742) 27-51-02, 27-15-03

MopaoBckoe
npeacTaBUTE/IbCTBO
CapaHck, +7 (8342) 27-09-57
Hw)xHeBoMKCKoe
npeacTaBUTE/IbCTBO
Bonrorpag, +7 (996) 511-04-00

HoBocubupckoe
npeacTaBUTE/IbCTBO
HoBocnbupck,

+7(383) 227-70-02
OpeH6yprckoe
npeacTaBUTENIbCTBO
OpeHbypr,

+7 (3532) 40-81-34, 40-81-37
OpnoBckoe
npeacTaBUTENIbCTBO
Open,

+7 (4862) 76-44-97, 46-98-51
MeH3eHcKoe
npeacTaBUTE/IbCTBO
MeH3a, +7 (841) 223-48-38

PocTtoBCcKoOe
npeacTaBUTENIbCTBO
PocToB, +7 (863) 295-52-48

PsaizaHckoe
npeacTaBUTE/IbCTBO
PaszaHb, +7 (4912) 28-03-22

Camapckoe
npeacTaBUTENIbCTBO
Camapa, +7 (846) 222-47-25

CapaToBckoe
npeacTaBUTENIbCTBO
Capartos,

+7 (8452) 72-60-42, 72-63-09

CTaBponosnbcKoe
npeacTaBUTENIbCTBO
CraBponornb,

+7 (8652) 56-27-30
Tam6o0Bckoe
npeacTaBUTENIbCTBO
TaM60B, +7 (4752) 44-48-04

TioMeHcKoe
npeacTaBUTENIbCTBO
TioMeHb, +7 (3452) 49-44-28

Ypano-MoBomxckoe
npeacTaBUTENIbCTBO
KasaHb, +7 (843) 562-34-85

Yédumckoe
npeacTaBUTENIbCTBO

Va, +7 (3472) T4-40-44
YenabuHckoe
npeacTaBUTENIbCTBO
YenabuHck,

+7 (963) 470-99-06
fipocnaBckoe
npeacTaBUTENIbCTBO
ApocnaBnb, +7 (4852) 41-57-00

CHI

Asep6anmxaH

Baky, + 994 12 538-39-59,
+ 994 55 214-82-80

ApMeHusa

EpeBaH, + 374 (912) 50-001
Benapycb

MuHck, +8 (1037517) 209-95-70

KasaxcTtaH

Hyp-CynTaH, +7 (7172) 243-237
KbiprbizctaH

LLlonokos, + 996 555 29-25-28,
+996 555 91-08-80

MonpoBa
KunwinHes, + 373 22 844-808

TypKMeHUCTaH
Alixabag,

+8 (10993) 655-350-76
Y36eKucTaH
CamMapkaHg,

+99897 920-55-56,
+99866 240-07-03

AAABHEE
3APYBEXXbE

Anmxup

Amxup, +213 779 7516 32
MoHronusa

YnaH-baTtop, +7 976-11-327468
Typuus

Ctambyn, +(90) 212-590 1191

Cepbus
Benrpag, +38163 2515 25



