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Bnocne.quue rogbl MHOrMe NpPousBoOAUTENN C/X NPOAYKLUN OLLYTUAN
Heo6xoaumocTb B 60see nonHom (KOMMAEKCHOM) NMUTaHUU Bblpalym-
BaeMmMbIX pacTeHul u KyabTyp. Ha MHOrMx nonax opraHuuyeckue ygobpeHus
He BHOCU/AIUCDH V)Ke AaBHO, a U3 MUHepanbHbIX yaobpeHui (K Tomy e gane-
KO He Bcerga) BHOCATCA NUWb a3oT, pochop u Kanuii. 3ameueHo, 4To pacTte-
HUA HAYUHAIOT NPOABAATL NPU3HAKM MUKPO3/1EeMEHTHOro rosogaHus, npu
HepgocTaTKe XOoTA 6bl 04HOr0 3/1eMeHTa, KOTOPOro HY*KHO BCero-To HecKo/bKo
rPamMmmoB Ha rexkTap.

B naHHOM nocobuu n3noxkeHa ocHoBHaA MHGOPMaLMA O LUMPOKOM acCopTU-
MeHTe yaobperHuit «<MHTEPMAM» 419 HeKopHeBo NoAKOPMKM, KOTOPbIe MoOMOryT
Bam LenecoobpasHo NaaHMpoOBaTh arpoTexXHNYeCK1e MeponpusaTis Mo MCTOBOM
NogKOPMKe BblpallBaeMblxX KyabTyp.
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O NPEANPUATUN

peanpuatue «MHTEPMATr» 6b1n10 ocHoBaHo B 1988 rogy B Mosbuwe. Oc-

HOBHbIM HanpaeseHnem NpPoM3BoACTBEHHON AeATesIbHOCTU ABAACTCA U3-
roToBsieHUe NPOAYKTOB HEOPraHM4YeCcKon XMMUK, a TouHee - MMHepasbHbIX
yao6peHuii ana HeKOPHEBOW U KOPHEBOW NOAKOPMKMU.

HakonneHHbIM MHOroNeTHWUN Hay4YHO-KMCCAea0BaTeNbCKNI OMbIT, MPOV3BOA-
CTBEHHAasA 31aCTUYHOCTb, HeNpepbIBHOE COBEPLLEHCTBOBaHME 1 MOgepHU3aLma
TeXHO/I0rMYeCcKMX NPoLLeccoB Npu TeCHOM COTPyAHMYeCTBe C Hanbosee n3BecT-
HbIMM Hay4YHO-MCC1eA0BaTeNbCKMMU MHCTUTYTamu EBponbl, MO3BOAWAM CO34aThb
60raTblil aCCOPTUMEHT yA006peHni, NpegHasHaueHHbIX 415 UCMNO/Ib30BaHNA Kak B
C/X arpoKoMmneKce, Cag0BOACTBE, 0BOLWEBOACTBE, TeN/IMYHbIX X03ANCTBAX, TaK
1 B NpuycanebHom 1 foMallHem ceKTope.

MpouzsogumbIit NpegnpuATMEeM acCOPTUMEHT YCAOBHO MOXKHO NOgenuTb

Ha cnegylowe rpynnboi:

*  KOMIM/IEKCHbIE, OAHO- U ABYXKOMMOHEHTHbIE YA06peHUa 4158 HeKOPHeBOM Mo~
KOPMKM (3KUAKME 1 KpUCTanImM4eckime) a8 /X, CaAoBblx, OBOLLHbIX, 6axXUeBblIX,
OropoAHbIX KYALTYP;

© ANA TenandHbIX X03ancTs (bepTuraumns, rmaponoHmKa);

* rpaHynMpoBaHHble ya06peHsa NPONoHIMPOBaHHOMO 4eUCTBMA 418 paccagHu-
KOB U MUTOMHWUKOB PacTeHu;

* 418 NpeanocesHol 06paboTKM (MHKPYCTaLMM) CeMeHHOro matepuana;

*  MarHvesocogepsKaLime yaobpeHus;

© ANA X066M CeKTopa — MUaKMe 1 rpaHyrpoBaHHble yaobpeHna (418 KomHaT-
HbIX, BANIKOHHbBIX 1 KNYMBOBbIX PaCTeHWA);

© Apyrue XxMMuyecKkue nNpoayKThl — 409 TPUMEHeHuA B C/X, TenamLax 1 osoLe-
BOACTBeE.

Mpegnaraembiii aCCOPTUMEHT yA006peHuii COOTBETCTBYET BbICOKMM TpeboBa-
HMAM BHeApeHHbIX B npon3soacteo Cuctemam MeHegrkmeHTa Kavectsa - I1SO
9001:2009 1 OxpaHbl Okpy*<atowert Cpeabl - 1ISO 14001:2005.

Ha npoTaskeHnn nocnegHero gecatTnneTus yqobpeHna npeanpuatmna
«MHTEPMAr», 6narogaps BbICOKOMY KayecTBY 1 yMepeHHOM LieHe, Hallam Wn-
pokoe npumeHeHve 3a npegenamu Monswu: B Poccuu, Pecnybnvke benapycs,
YKkpauHe, lepmanunm, ABcTpun, PymbiHum, Benrpuu, flutse, lateuu, 3ctoHnm, bon-
rapun, Yexuun, Cnoakun, Benrpun, Bpasunnum, CoegnHenHbix Ltatax Amepuku.

Bonee getanbHyto MHbOPMaLIMIO O MPOM3BOAMMbBIX YAOOPEHNAX 1 UX NpUMe-
HeHuM Bbl moykeTe HalTK Ha Hallem caliTe www.intermag.eu 1au Noay4YnTb, 06-
PaTUBLLMCL HEMOCPeACTBEHHO K HAalWWM NpeacTaBuTenam (KOopAMHATLI yKasaHsl
Ha 0610XKKe).
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ACCOPTUMEHT

I'I peanaraembiii acCOPTUMEHT ya06peHuii paspabaTbiBasnca, MOgepHU3N-
pOBasncA U COBepLUEHCTBOBA/CA HA NPOTAXEeHUU BCeli UCTOPUM pasBUTUA
npeanpuatua «<MHTEPMATr». HakonsneHHbIA MHOroAeTHUM OnNbIT, NPU TECHOM
coTpyaHuyecTBe c aBToputeTHbimu HUU n nepegoBbiMmu pepmepcknmm xo-
3A1cTBaMU, NO3BOIUA CO34aTh 60raTbii aCCOPTUMEHT yA4,06peHuii.

Ha gaHHbI MOMeHT, NPOM3BOAUMbIA aCCOPTUMEHT cocTouT u3 180 nosum-
LU, KOTOPbIN YC/IOBHO MOKHO NO4enuTh:
@ noBuay:
* KMAKWE 1 CyCneH3noHHble yaobpenus;
rpaHy/MpPOBaHHbIe;
KpucTanamyeckue.
@ no cocTaBy:
KOMT/1IeKCHble - N0A06paHHbIe COOTBETCTBEHHO K TPeOOBaHMAM OTAEbHbIX
KyAbTYP;
yHMBepCanbHble — ANA NPUMEHeHMA Ha HeCKObKUX BUAAX KYAbTYP;
MOHO U ABYXCOCTaBHble — An4 AVKBUAAUMK geduumTa onpeseneHHoro ane-
MeHTa.
@ no Ha3HayeHuto:
AnA npodeccroHanbHbIX C/X NPeanpuATU M depMepCKUX X03AMCTB;
[ANA CafoBOACTBA, TeMIMYHbIX XO3AMCTB, OBOLLEeBOACTBA M OropoAHNYecTBa;
1A xobbu cekTopa.

Bce yaobperua Ha TeppuTopum Poccuiickoi Qegepaunn 3aperncTpupoBaHsi
nogd obuwmm HassaHem Toprooit Mapku « MIHTEPMAM .

MpeanpnaTre Ha NPOTAXKEHWUM MHOMMX NeT 3aHMMaeT AMAMPYHOLLYH No3u-
LM Cpean U3BeCTHbIX eBPOMeCKMUX MPOM3BOAMTeNeN YbTPa MUKPOrpaHymn-
POBaHHbIX, XeaTHbIX, NOIHOCTLI PACTBOPMMbIX B BOAe yaobpeHuii:

MUKPOXE/IAT Fe-13 - MUKPOXE/AT Fe-11 - MUKPOXE/NAT Cu-15
MWKPOXE/IAT Mn-13 - MUKPOXE/IAT Zn-15

Bbiwe nepeuncaeHHble xenaTHble GOPMbl MUKPO3/1E@MEeHTOB LMPOKO UCMO/b-
3yHTCA Kak GepMepCcKknMm 1 cagoBoAYeCKUMU X03ANCTBaMU, Tak M TerNIUYHbIMU
KOMOBUHATaMM.

cnonb3ya npoBepeHHble xenaTHble GOPMbl MUKPO3/1eMEeHTOB, MpeanpusaTme
NPON3BOAUT Lie/blid PAA KOMMIEKCHbBIX YA0BPeHNn C KOHKPEeTHbIM COCTaBOM.

OCHOBHbIM KOHKYPEHTHbIM NpeumyLiecteom ygobpeHuii «<MHTEPMATr »
AaBnfeTca rapaHTmposaHHoe BbICOKOE KAYECTBO u YMEPEHHAA LIEHA.
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NOYEMY YAOBPEHUA UHTEPMAr?

VYao6penna MHTEPMAT - 3To HenpepbiBHOE AUHAMUYHOE pasBuTHue.

HAVKA, AHA/IN3bl v NOJIEBbLIE UCC/IEAOBAHUA, a Takke COBEPLUEH-

CTBOBAHUWE TEXHO/IOMMN aBaAlTCcA NpUoOpUTETHBIMU ANA GUPMBI.

Hawei1r KoHeuHOI uenbio anaetca YA0B/IETBOPEHHOCTb K/IMEHTA.

MHTEPMAr- ArPOMHHOBALIU - 3To Haw aeBu3, peann3oBaHHbIN Yepes npo-
AYKTbl, KOTOPble XapaKTepusylTca:

Bricokoe kayecTBO — CTabUNbHOCTb M rapaHTVA COCTaBa, a TakyKe COooTBeT-
CTBME C 3aperncTprpoBaHHbIM COAeprKaHneM, NCNoIb30BaHNe HOBeMLLMX Tex-
HOMOrMI B MPOM3BOACTBE, CTPOroe cobnogeHvie Npor3BoACTBEHHbIX MpoLec-
cos (Npon3BoACTBO OCHOBaHO Ha CucTeme YnpasneHus Kayectsom 1 OxpaHe
Orpy»atouiert Cpeabl 1ISO 9001 1 14001)

Bricokaa apderTMBHOCTL — 3HAYUTeNbHOR yBeanYeHne 1 ynyylleHme Ka-
4yecTBa yporXkas, NoATBepPHAeHHOe pe3ynbTaTamMu UCMbITaHW, NONeBbIX NC-
CnefoBaHW 1 BHeAPeHUI, NpoBedeHHbIX B CTpaHe 1 3a pybekom, a TakxKe
MONOXKMTEsIbHbIe OT3bIBbI OT NO/b30BaTeen

MuHoBaLum — pa3paboTKm 1 BHeAPeHWs B HeKOPHEBO NogKopMKe (BUTamuHbl
1 @MUHOKMUCIOTI B ya06peHnax, dopmyna INT)

ABTOpPCKME peuenTypbl — CocTaBbl M GOpMynbl yaobpeHuit, pa3paboTaHHble
TexHosnoramu B 1abopatopmax NnpeanpuaATUA, COrnacoBaHbl C Hay4YHbIMM LieH-
TPamu 1 UCMbITaHbl B CE/IbCKOX03ANCTBEHHOM NPaKTuKe

MpakTuuHocTs — 6narogaps XopoLLemy 3HaHKI PbiHKa, ObiICTpoe pearnposa-
HWEe Ha ero M3MeHsalLLMeca NoTPebHOCTN M TpeboBaHMA K cocTaBam 1 hop-
Mynam yaobpeHui

BbicoKkOKauecTBeHHblIe KOMMOHEHTbI, UCNosib3yemMble A/ NPoVM3BOACTEA —
o4YeHb CTPOrasa Npoueaypa B KBanvduKaLmm NOCTaBLUMKOB, B COOTBETCTBUM C
1SO 9001 v 14001

B0o3MOKHOCTb COBMECTMMOCTHU C APYrUMU arpoXMMmuKaTamMm — Noa0KM-
TeslbHble pe3ynbTaThl UCMbITaHWI CMeLnBaeMoCTH ya06peHnin ¢ 6onbLInH-
CTBOM AOCTYMHbIX Ha PbIHKE NecTULMA0B, COBMECTMMOCTb NPOrpamMm BHece-
HWA yA0BPeHNn N CpeacTB 3aLUnTbl PacTeHui

[pocToTa B UCNosbL30BaHNKM — AOCTYNHOCTL NpeanaraemMblx *KUaKKX yaobpeHuii
(cTabunbHble 1 YeTKMe PacTBOpPbI), @ TAKKE KPUCTAMIMHECKIMX (XOPOLLO PacTeo-
pyMble 1 CTabW/bHbIE B PACTBOPE)

Haw oueHb LWMPOKUI1 CNEKTP NPOoAYKTOB B 0651acTu yao06peHunil 4na HeKop-

HeBOM NOAKOPMKM NO3B0/IMA CO34aTh NporpamMmmbl No nogkopmkam MHTEP-
MATr®, onpegensaolme KaKMMU He06X0AMMbIMY MAKPO U MUKPO3/IeMeHTamMu
U B KAKUX NPpoNnopumnuax Hy>KHO obecneunTtb pacTteHue B KOHKpETHOVI Kputude-
CKOW CTaguu Unv B HEO6bIYHbIX YCAOBUAX BblipalLlUBAHUA.
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JIMCTOBAA NOAKOPMKA

Kam,qblﬁ arpoHOM NpPeKpacHO 3HAEeT, YTO HAaMBbICLUYI0 YPOXKANHOCTDb U Ka-
4YeCcTBO NPOAYKLUUM Hesb3A NoAYUYUTb, NPONYCKaa Uau HeCBoOeBpeMeHHO
BbINOAHAA XOTA 6bl 04HO arpoTexHuyeckoe meponpuaTtue. Bce oHu B
KomnneKce (cpeacTea 3aWUTbl pacTeHuin, yaobpeHus ana NoYBEHHON 1
NIMCTOBOM NOAKOPMKM) AAK0T NOMOXKUTENbHbIN 3P PeKT TonbKo Torga,
KOrga BblgeprkaHbl TEeXHOOrMYecKne onepauumn rno nogroTosBKe noushbl,
ob6ecneyeHuo MUHepPanbLHOro NUTaHUA, CPOKam U rnybuHe noceea, KauecTBy
cemsAH, TeMnepaTypHO-NorogHbIX YCAOBUA U T. 4.

CornacHo 3aK0Hy COXPaHeHWA 3Heprum, PacTeHra He MoryT CTPOUTL CBOE Teso
«13 HAYErO», 419 3TOMO UM HY>KHbI 31€MeHTbI MUTaHMA.

[na HopmanbHOro pocta v passuTua, kpome yranepoaa (C), Bogopo-
aa (H) v kmcnopogaa (0), KoTopble pacTeHve nosy4yaeT C BO34yXOM M BOAOMN,
paCTEHl/IHM Tak»ke HeobxoaVMbl:

makpoanemeHTbi: a30T (N), docdop (P), kanuin (K), kansumin (Ca), martunin (Mg),

cepa (5).

MUKpo3emeHTbI: »esne3o (Fe), mapraney (Mn), untk (Zn), meab (Cu), 6op (B),

monnbaeH (Mo), xnop (Cl), Hatpuit (Na), kpemuniz (Si), kobanst (Co), anoMuHmn

(Al) 1 HekOTOPbIE APYrUe 31eMeHTbl MUTaHNA.

Bceros pacTteHn HaxogmTcAa OKO10 80 XVIMMYECKMX 31eMeHTOB — UX ,CI,BCbVILI,VIT,

HedOoCTYNMHOCTb 13-3a NOrogHo-KAMMaTU4eCckmnx yCﬂOBl/IVI, npmBoANT K yXyALIeHWH
He TO/IbKO KO/1M4yecTBa, HO 1 KadeCTBa ypoXKaAd.
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MUKPO3/IEMEHTDI - 3nemeHTbl NMTaHnAa, HeobxoAMMble pacTeHUAM B He-
601bLWKMX KoNMYecTBax. B kauecTse M1MKPO31eMeHTHbIX yA0BpeHni nprmeHa-
10T COM MMKPO3/1@MEHTOB, OTXOAbl MPOMbILWACHHOCTH (LWAaKu, Waambl), GeppuTsl,
xenaTbl (coeanHeHA OpraHnMYecKnx BeLwecTs C MeTaniamu, HasbiBaemble eLle
BHYTPUKOMMIEKCHBIMU CORANHEHUSAMM).

Bonblylo NOTPe6HOCTb B MMKPO3/1eMeHTaxX UCTbITLIBAKOT cneaytouime

KY/bTypbl:

+ B 6ope - panc, caxapHas CBeKNa, CBeKsa CT0/0Bas, KarnycTa LBeTHas 1 6eno-
KOYaHHanA, Kobpabu, Cenbaepen KoYaHHbIM, KanycTa bproccensckan, A610Hs,
BULUHA, C/IVBA;

* B MegM - 3epHOBbIe, KanycTa canaTHas, CBeKna CToN0BasA, MOPKOBb, LWNWHAT,
NYK Ha 3eneHb;

* B MapraHue - 3epHoBble, 606bl, FOPOX, OrypeLl, canaTt KoYaHHbIi, peauc, pesdb-
Ka, LUNMHAT 1 CBeKNa CTOM0Bas;

* BMonAubaeHe - LBeTHaA KanycTa, Cof, CanaT KoYaHHbIM, WAWHAT;

* B LMHKe — KyKypy3a, PUC, NOACOMHEUYHNK, 6OObI, 0BOLLHbIE, A610HS, rpyLa.

HexBaTKa 04HOr0 M3 Makpo- WAV MUKPO3/1eMEeHTOB OrpaHn4YMBaeT yporkal-
HOCTb M He MO3BOAAET PACTEeHMIO MPaBW/IbHO BNUTLIBATbL A4PYrie *KM3HeHHO Heob-
X0AMMble cocTaBnsatoLme. Heobxoarmo 3ameTuTb, 4To 3G eKT «nepeso3npoBKmn»
04HOr0 M3 COCTaBNALWMX ABAALTCA TOHYHO TaKUM XKe KaK U «geduumT» — Ha-
CTynaeT yrHeTeHne 1 6/10KMPOBKa KM3HEHHO BaXKHbIX MPOLLeCCOB B Ky/bType,
1 Kak pe3ynbTaT - gepopmaliia Na040B, 3epeH, CHUXKeHKe Ka4eCTBEHHO-KOoAM-
4YeCcTBeHHbIX MOKasaTenew.

JTa 3aKoHOMepHOCThL Obifa BbiBegeHa elle B cepeanHe 19 Bexka 1 cTana dyH-
AaMeHTasbHOM 3K0N0rMYeCcKoi 3aKOHOMEPHOCTLI, KOTOPada BoL/Ia B UCTOPUIO
nog HassaHunem «[pasuio 6o4km JTbrxa» - ,Pe3Kkuin HegOCTaTOK AU U3BLITOK
3/1emMmeHTa OrpaHNUYMBalOT AeCTBME ApYruX 3ieMmeHTOoB (garke ecnm oHu Ha-
X0AATCA B ONTUManbHOM Konuyectse)”.

13-3a nnoxo passmTon nam 6oMbHON KOPHEeBOWM CMCTeMbl, 3acyLUIMBOM UK A40-
YKAJVMBOW NOrogbl, 33aMOPO3KOB, YaCTO HAbAAAeTCA «r0N0AAHMEe» PACTEHUI — He
YyCBOAGMOCTb UK AarKe «6/10KMPOBKa» BMUTbIBAHWA NUTaTeNbHbIX BELLeCTB 13
nouysbl. HekopHeBaA NoAKOPMKa HenocpeaCcTBeHHO Yepes ANCT CTaHOBMTCA 414
TaKUX PacTeHUM «KMHTEHCMBHOW Tepanuens.

MyTaTensbHble cocTaBnALWMe, HAHECeHHbIe Ha INCT C MOMOLLbH OonpbIiCKMBa-
Tenda, BNMTbIBAAChb, MPOXOA4AT TOT e NyTb CMHTEe3a, YTO M 3/1eMeHTbl, MOCTYyNnnB-

Wwine B pacTeHne yepes KopHeByo C1cTemMy, Ho B 5-8 pa3s bbicTpee.

MonoxKuTenbHbIM pe3ynsTaT OT HEKOPHEeBOM NOAKOPMKM 3aMeTeH yrKe CrycTsa
1-3 aHA, a MHOraa 1 Yepes HeCKo/bKO YacoB. bnarogapsa HeKopHeBOM NOAKOPMKe
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noBbILWaTCA M GOPMUPYOTCA Ka4eCTBeHHO-KO/IMYeCTBeHHbIe MoKa3aTenn ypo-
»KadA, COKpaLlatoTCca noTepy yaobpeHnii, BHeCeHHbIX B MOYBY, SIKOHOMUTCA Bpemsa
1 fleHeXKHble cpeacTBa.

B cnyuae, ecnm HeaoCTaTOK Kakoro-11Mbo 3emeHTa NMTaHWa 06HapyK1MBaeTCA
TONbKO B CcepeanHe neTa - HekopHeBaa NoAKOPMKa CTAaHOBUTCA eANHCTBEHHbLIM
3G dEeKTMBHbIM CNOCOB0M yCTpaHeHMa Bo3HMKLWero geduumTta. CiegyeT NOMHUTb
- pa3Hble BU/Abl n gaxke COPTA pacTteHuit npeabaBaatoT HeogHaKoBble Tpebo-
BaHWA K NWTaHWIo. B pesynbTaTe M3MeHeHn BAaXKHOCTM MOYBbI, TemnepaTypsbl,
MnorogHbix yC/'IOESI/IpI cogepraHure Tex Nan NMHbIX COCTaBAALWNX B paCTeHn KO-
nebneTca — MHOrAa 3N1eMeHT NUTaHWA HaKanIMBaeTCa B KAeTKaxX PacTeHuns He
BCNeACTBMEe ero HeobxoaMMOoCT A9 pasBUTMA, @ BCIeaCTBMe ero n3bbiTka B
no4YBe WAV HeCOOTBeTCTBMA YC/A0BUI A4 ero npaBuabHOro npecbpasoBaHmAa.
Kpome 3T0ro, HegoCTaToK UAM M3BLITOK 0AHOMO 13 3/1eMEeHTOB MOXKeT HapyLlaTb
nocTtynneHmne B pacteHne Apyroro, 3aBMCMMOro OT Hero asiemMmeHTa (aHTaFOHI/BM
N CYHEPru3m).

C ppyroi CTOPOHbI - MUKPO-
3/1eMeHThbl, Haxogdauimeca B no-
yBax, BXOAAT B COCTAB Pa3HbIX
coegunHeHU, 6bonbluan YacTb
KOTOPbIX NpeacTaBneHa Hepac-
TBOPVMMbIMWU UAW TPYAHO pac-
TBOPVMbIMUK OPMaMU, 1 ANLWb
HeboMbWaa — MNOABUNKHbIMM
bopmamu, KoTopble MoryT yc-
BavBaTb pacTeHus.
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B/IMAHUE N SBHAYEHUE I/IEMEHTOB HA
XU3HEAEATENBHOCTb PACTEHUN

A30T - Hanbosee WMPOKO MUCMOb3yeMbli Makpo31eMeHT, BarKHeNWnin CTpo-
NTesbHbIN MaTepuan pacTeHui, yeennueaeT 3eneHyto (BereTaTmsHyo) Maccy
pacTeHuin, 1 Kak CeacTBMe - YPOorkaliHoCTb. YuacTByeT B 06pa3oBaHum 6enxkos.
Kak BaykHaA coCTaBHaA YacTb, HAXOAUTCA B HyKeonpoTenaax 1 HyKAemHoBbIX
KNCAOTax, BXOAMT B COCTAB MOJIeKY/Ibl X/10p0GUNG, BUTAMUHOB (Hanpumep, Tn-
amuHa), anKkanouaos.

Cpeau Bcex M1HepanbHbIX yaobpeHuit, a30THbIe ABAAKTCA Hanbosnee onac-
HbIMW MPWY Nepeao3npPOBKe: N3VLIHWIA @30T Hakan/avMBaeTCa B 0BOLLAx B BUAe
HUTPATOB 1 HUTPUTOB, BPeAHbIX 4719 340Pp0BbA YesoBeka. HUTpaTsl B pacTeHuax
HaKanAMBalTCA He TOMIbKO NpY M3BbITKe a30Ta, HO M NpY HedoCTaTKke monubae-
Ha /1 Xenesa, cnocobCTBYOLVX BOCCTaHOB/EHMIO H1TpaTHoro a3oTa (NO,) ao
ammmayHoro (NH,).

MpusHaku geduumTa asoTa: TOPMOXKEH1e PoCcTa PacTeHWI; y OBOLLHbIX Ky/lb-
Typ CTapble MMCTbA NPUOOPETAOT KeATo-3e/1eHbl LUBeT; Y Na040BbIX — UCTbA
[0MNOMHNTEIbHO OKPALUMBAKOTCA B KPACHbIM LIBET, NoC/1e 3aBA3biBaHMA N1040B
4aCTb MX OCbIN@eTCA, a OCTaBLUMeCA BblpacTatoT MesKMMU, C M0THON MAKOTbLHO.

Cnaboe KyLeHune, oTMuUpaHue Cnaboe okpalimBaHue CBeT/10-3en1eHoe oKkpallneaHue
HVMKHUX JINCTbEeB MeHWLb. KYKYPY3bl. Ha paHHUX AncTbax NUCTbeB cBekbl. OTMUpaHue
CeeTsio-3eneHoe OKpawwnBaHune noAB/sieeTcA HeKpos3 B Bnge PaHHUX NNCTbeB.

pacTeHui. B6yKBbI V.
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®OCDHOP (P)

®ocdop - 04HO M3 OCHOBHbLIX MaKPOCOCTABAAIOLLMX, MOBbILLAKOLLMX YPOXKai-
HOCTb 1 Ka4ecTBO NpoayKumu. baarogapsa cBoemy akTUBMpYOLWeMy AeiCTBHUIO,
dochop nrpaeT peLlaroLLyo posb Npu GoToCMHTe3e, Nepedade 3Heprum 1 Boao-
poga (abixaHnm), nepeaade Hac1eACTBEHHbIX CBOMCTE, 06Pa30BaHMM KARTOUHbIX
MemMbpaH, yCKopseT nepexos pacTeHui B penpoayKT1eHy dasy.

M0N10XKNTENBHO BAUART Ha reHepaTBHbIE OpPraHbl PacTeHWs - 0CO6EHHO BarKHbI
AN181 KY/IBTYP, TOBAPHbIMIM OpraHamMm KOTOPbIX ABAATCA CemMeHa 1 Nnoas! (3epHossble,
M710408Bble, AroaHblie, 60/IbLWVMHCTBO 0BOLLEN).

MpusHaku gedpuunta dpocdopa: oBOLHbIE pacTeHWa NPUOCTaHaBAMBAIOT
POCT, IMCTbA M MoNoAble cTebnn NprobpeTatoT LBeT 0T TeMHO-3e/1eHOoro A0 CUHe-
3e/1eHOro; y NI0A40BbIX - CTeHAM U 0TAL/bHbIe IMCThA CTAHOBATCA CV30-PO30BbIMM
AN NPUOBPETaT KOPUUHEBO-3e/1eHYO OKPaCKY.

i
KecTkaa nnactuvHa paHHKUX MypnypHo-duronetosoe ®duroneTtoso-nypnypHoe
NINCTbEB MweHWuUbl C XXenTo- OKpawwnBaHve Ha NNCTbAX OKpawmnBaHme Ha INCTbAX
KpacHO-KOpUYHeBbIM panca. KYKypy3bl. TopMoXKkeHue pocTa u
OKpalmnBaHuem. AedpopmMmmpoBaHme pactTeHua.

KANUNA (K)

Kanuit - ocHoBHOe cocTaBnALee, MoBbILIatoLLee ypoXKaHoCTb, Ka4ecTBo
1N yCTOMUYMBOCTb pacTeHuit. [0N0XKUTenbHo BAMALRT Ha yCTOMUYMBOCTb PaCTeHUI
K 3aCyxe, HM3KMM TemnepaTypam, BpeanTensam 1 rpubKoBeIM 3a601eBaHmAM, No-
3B0/1AET pacTeHWAM 3KOHOMWYHee 1 NPoAYKTMBHee MCN0Ab30BaTb BOAY, yCUAN-
BaeT TPaHCNOPT BeLecTB B PaCTeHWM 1 pasBnTHe KOPHEBOW CUCTEMBI.

Becbma BarkHbIM ABAAGTCA TO, YTO KA UHTEHCMUUMPYET CUHTE3 U TPaHC-
NoOpTMPOBKY B PenpoayKT1BHbIE OpraHbl pacTeHu. bnarogapsa ycuneHuo cuH-
Te3a BuTamuHa C nnogsl nprobpeTatoT Bosiee APKY OKPaCKy M apomMaT, 4ofbLue
XpaHATCcA.

MpusHaku gedpuunTa Kanmua: y pacteHnin CHMKaeTcA Typrop, AMCTbA BAHYT
1 NOHWKaOT (CTaHoBATCA robprpoBaHHbIMY). KanuitHaa HegoCcTaTouHOCTb Ha-
YMHaEeTCA C Kpaes ANCTa - 06pa3yroTCA CBeT/10-3e/1eHble NATHA, KoTopble Npu
yCUAEHUW FONOAAHNA CTAHOBATCA KOPUYHEBbBIMW - KKPaeBOWM OXKOr».
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«[MoackixaHne» nweHuubl. Mano HEKDDBbI Ha IMCTOBOW NAacTuHe «Oxkorun» n CKpy4YunBaHMe paHHMX
no6eros. Ha BepxylwkKax paHHUX N1cTbeB NNCTbeB KapTOd}EJ'IFL
CBeK/bl.

A/bLINN (C

Kanbuuit yuacteyeT B BOAHOM, Yr/1€BOAHOM M a30THOM 06MeHe, HernTpanu-
3yeT AeMCTBMe OPraHnyecKkmnx KUCI0T, peryanpyeT npoLeccsl o0bMeHa BeLecTs,
perynmpyeT BoAHbIM BanaHC KNeTKM U GU3MO0N0rnyecKyo ypaBHOBeLLeHHOCTb,
HeobxoAMM pacTeHuto 419 06Pa30BaHNA HYKAENHOBBIX KMCIOT, C HAM TeCHO CBS-
3aHbl GOTOCMHTE3 1 3HEepPreTUYeCcKuii obmeH.

BarkHelwas ponb Kanbuua - yyacTre B MOCTPOEHUN KAeTOYHbIX MeMObpaH U
noaaeprKaHnm UX CTPYKTYPHOM opraHmsaummn, membpaHHoro noteHumana. Noa-
[AeprKuBan CTPYKTYPY KAeTOUHbIX MeMbpaH NA040B U 0BOLLel, KanbLumii NpeaoT-
BpallaeT nperkaeBpemMeHHoe CTapeHe 1 Kak CneacTeme — yyullaTcs BO3MOXK-
HOCTM N0 XPaHeHMO U TPaHCMOPTMPOBKE MI040B.

MpusHakn geduumuTa KanbLMA y OBOLLHbIX Ky/AbTyp Hanbosnee 3amMeTHbl Ha
MO/I0AbIX MCThAX, KOTOPbIE CTAHOBATCA X/10POTUYHBIMM (0Bpa3oBaHmne ceeTio-
YKEeNTbIX MATEH); CTapble - HANPOTUB, NPUOBPETAIT TeMHO-3e/1eHYH0 OKPACKY 1
yBeMYMBAOTCA B pa3mepax. Y N1040BbIX 4epeBbes M0o/10Able MNCTbA MelbyatoT,
CKPY4MBatOTCA, Ha HEeKOTOpPbIX 06pa3ytoTcsa bnegHo-ronyboBaTbie NATHA, POCTO-
Bble MOYKM YACTO OTMUPAIOT 1 OMaLAt0T, MOOAble KOPHW CTAHOBATCA KOPUYHe-
BbIMW. Y HEKOTOPbLIX COPTOB ABMNOHM OTMEeYaeTCa NoparkeHune nao408 ropbKoi

KenteHwe, a notom YBAaaaHwe BepxyLleyHbIX OTMMPEHI/IE ” 3acbiXaHne

KOpUYHEeBaTOCTb INCTbEeB no6eros panca. BepxyledHblx no6eros panca,
MO0A0M NLWEeHNLbI. HecmoTpA Ha XOpDLIJl/IFI 3anac

BOAbI.

12 | KATANOr YAOEPEHUN



;) INTERMAG

AMYATOCTHIO M BYPOI NMATHUCTOCTHIO KOMKYPbI — MX NPOABACHNE YCUAMBARTCA MpK
CbIpO, X0N04HOW NOroae, Koraa nepemMelleHme Kanbuma B Na104sl 3a4epsKmsa-
eTcA.

MArHUA (Mg)

MarHum — ero gedmnumT 0CO6EHHO YacTo HabngaeTca Ha Nerknx NoYsax.
BnuseT Ha Bce mpouecchl B KAeTKax pacTeHus, rae NpomMcxoanT nepedaya xu-
MUYECKOW 3Heprm 1 ee HakonieHne (boToCnHTes, abixaHue, MMKOAN3 1 ap.).
BmecTe c Kanblyem MmarHui y4acTByeT B MOCTPOHNM NMeKTUHOBbIX BeLLeCTB Kie-
TOYHbIX CTeHOK. bonee vem 300 depMeHTOB akTUBMPYOTCA MarHem bnarogaps
ero cneundunyeckomMy CBA3bIBAHWIO B KOMMAeKchl. OKasbiBaeT NoA0XKMTenbHOe
B/AMAHME Ha TPaHCNopPT 1 ycBoeHme docdopa.

MpusHaku geduumnTa MarHUa: MexKayKNUAK0BbIM XJ10P03 Y CTapbIX UCTLEB,
MCTbA TBEPALIOT 1 CTAHOBATCA JIOMKMMM (MperkaeBpemMeHHOo 3acbiXatoT 1 ona-
aatoT). MNpU3HaKKM rofoaaHna cHavyana 3amMeTHbl Y OCHOBaHMWA nobera Tekyllero
roga, 3aTem pacnpocTPaHATCA K BepXyluKke nobera, rae octaeTca HecKobKo
TOHKNX TEMHO-3e/1eHbIX IMCTbeB. Y BULWHWN 1 HEKOTOPbIX COPTOB AB/0HN MeX-
AYXKUAKOBbIV X/10p03 HAUMHARTCA C cepeanHbl AncTa (IMCTbA MesKay KUaKamm
CTaHOBATCA NYyPNypPHO-KPACHbIMM). Y BULLHM 1 FPYLLM MATHA Ha IMCTbAX 4aCcTo
MMEeKT NOYTU YepHbI BT - Na04bl MeAneHHO CO3PeBatoT U 00bIYHO Henpuroa-
Hbl K XpaHeHMIo.

T

Xnopo3 mexkay Kunkamu Ha Xnopos (MpamopHOCTb) Ha XNopo3 Ha paHHUX INCTbAX
ANCTBAX MLUEeHNLbI. NINCTbAX panca. CBeK/bl.

Cepa yyacTByeT B 06MeHe 1 TpaHCnopTe BelecTs, B 061X MPoLeccax MoH-
HOro paBHOBECMKA B KNeTKax pacTeHuit. BxoanT B cocTae 6enKoB, ABAAACH OAHUM
13 NCXOAHBIX MPOAYKTOB A/18 61MOCMHTe3a aMUHOKMC/IOT.

MpusHaku geduumnTa cepbl: MCTbA NPUOBPETAOT CBETI0-3e/1eHYH0 OKPACKY,
a N03rKe KeNTyto, YaCTUYHO C KPacHOBATbIM OTTEHKOM. B oTanume oT HegocTaTka
asoTa (KOTopbIi CHauana NPoABAARTCA HA CTapbIX IMCTbAX), HEAOCTAaTOK Cepbl
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NposBAAeTCA CHayana Ha monogbix. CTebam CTaHoBATCA TOHKUMMW, XPYNKUMU,
0AepeBeHeBLUVMY U KeCTKUMK. Y pacTeHn cemencTsa KanyCTHbIX IMCTbA CTa-
HOBATCA Y3KNUMU N YANNHEHHBIMM.

JedopmumpoBaHue pacTeHui. JedopmurpoBaHue pacTeHui. JlogkoobpasHaa dopma
Mo3anuHbIi X10p03 Cambix Xnopo3 MmonoabIx ANMcTbLeB MON0AbIX IMCTbEB CBEK/IbI.
MO/10AbIX IMCTbLEB parnca. KYKypY3bl.

YKENE3O (F

Heneso akTMBHO yyacTByeT B npoLeccax 06-
MeHa BeLecTB, akTUBU3MpYeT AbiIxaHue, BAnaeT
Ha obpa3oBaHuve xnopodunna. eneso BXoanT B
cocTaB GepmeHTOB, yHacTBYOLLMX, MpeXkae Bcero,
B OKMCAMTENbHO-BOCCTAHOBMTE/NbHbIX peakymax.
B pacTeHwue »keneso nocTtynaet B Buae MOHOB Fe,’
1 Fe.’, a TakxKe B He3HAUUTe/IbHbIX KOMYeCTBax B
BMAE MOMEKYN XeNaTHbIX COeAUHEHWI N KOHLEeH-
#o Tpupyetca (okono 80%) B 6enKke X10ponIacTos,

Xnonpo3 (prkaBumHa) Ha ANCTbAX T.e. B /INCTbAX.
ARk MpusHaku gedpuumTa }Kenesa: s3ageprkmBaeT-
CA POCT pacTeHu, Monoable NMCTbA CTAaHOBATCA
XN0POTUUHBIMK. [TpK oCcTpoM geduumnTe NUCTbA 6eneraT, U AULLL *KUAKK ANCTa MO
KpaaM 0CTatTCAa 3eneHbiMu. 13 cTapbiXx AMCTbEB B MOOAbIE ene3o He nepe-
ABuWraeTca. YacTo cTpagatoT OT HegoCTaTKa »Keslesa N1040Bble KyAbTypbl, 0CO-
6eHHO NpY BbIpaLLMBAHMKM Ha KAPBOHATHBIX UAM NepPen3BeCTKOBAHHbLIX MOYBax
- NPOUCXOANT TaK Ha3blBaeMbll M3BECTKOBLIN X/10p03. [lepeBba C CUAbHO pas-
BUTbIM X/I0P0O30M M/10X0 LBETYT, Pe3K0 CHUXKaeTCa yporKai N1040B.

MapraHey, y4acTByeT B 06MeHHbIX peakumax B KNeTKax pacTeHnit, B Npo-
ueccax GoTocnHTe3a, 06pasoBaHuAa xnopoduina, 6enkosBom obmeHe, CMHTese
BuTamuHa C (@cKop6bUHOBOW KMC/OTbI), yCUAMBAET HAaKoMIeHWs caxapa.
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BoNbWMHCTBO NOYB COARPIKUT A4OCTAaTOYHOR
KONMYeCTBO yCBaMBaemMoro MmapraHua, ogHako
ero HegoCTaTOK MOKeT HabAaaThCa Ha erkux
(necyaHbix) No4YBax, rae oH NoABepP*eH CUbHO-
MY BbIMbIBaHWIO 13 BEPXHUWX C/10€B NoyBkl. Hego-
CTaTOK MapraHua MOXKeT TaK*e NpoAaBAATLCA Ha
BbICOKOMYMYCHbIX U Ha NOA30/UCTbIX MO4YBaXx, No-
cne UX N3BeCTKoBaHMA.

MpusHakn gedunuuta mapraHua y pacteHui

’:‘U‘j:i;::f'“ EIRER AT pa3nnyHbl. Y KapTodena noBepxHOCTb AMCTa CTa-

HOBUTCA HEPOBHOM - YUKW OCTAKOTCA BHU3Y, @

MeXK Ay WIKOBOe NPOCTPAHCTBO BbiNA4MBaeTCs.

Y orypua monogbslie AMcTba NPUHUMAKOT CBET/0-3e/1eHY OKPacKy, a No Kpaam

- yKenToBaTyto. [lo3gHee npouecc oxBaTbiBaeT BCH MAACTUHKY INCTA, @ KUKU

0CTalTCA OKpPaLUeHHbIMY B APKO-3e/1eHbli LIBET. Y CTO/I0BOM CBEeK/bl MNCTbA CTa-

HOBATCA TEMHO-KPaCHbIMW. Ha CambIX MOMIOALIX MNCTbAX PAaCTeHU NoABAATCA
61eaHO-rony6bie NATHA Mexay CoCyaamu UCTa.

LMHK ABnaeTca BarkHbIM BUOreHHbIM 31eMeH-
TOM, MPUCYTCTBYHOLWNM B KUBbIX OpraHn3max,
BbINO/IHAGT B PacTUTE/NbHOM OpraHM3me pas-
HOCTOPOHHME QYHKLUMN - LUIMPOKO y4acTByeT B
OKNCANTENbHO-BOCCTAaHOBUTE/bHbIX MpoLeccax,
perynmpya okucaeHue cybcTpaToB 1 nepeHoc
3/1eKTPoHOB Nno dochopunmpytoLen gbixatens-
HOM Lenu, akTuBMpyeT He meHee 13 depmeHTOoB,
yyacTByeT B 6B1MOCKMHTE3e CTUMY/IATOPOB pPoCTa.

XA0pO3 MesKAY KIAKamu Ha NHTeHCVBHOCTb NOMMOLWeHWA LMHKa pacTeHnamm
SIMCTBRX KYKYPY3b!. 13 MOYBbI 3@BUCUT OT €@ KMC/AOTHOCTU - Ha Hel-
TPasnbHbIX U LLEM04YHbIX MOYBAX OHa He3HaAUNTe b

Ha. B Takmx nouBax, a Tak»ke npu 06unsHoM yaobpeHnn Gochopom LMHK CUAbHO
CBA3bIBAETCA B BEPXHUX FOPU30OHTaX, B pe3ynbTaTe Yero MoXKeT MPpoUCXoanTb
UMHKOBOE rosiogaHmne, 0C06eHHO Y Ky/bTyp C ryB6oKMM PAcroorKeHnem KopHe,
Kyda UMHK He nonagaeT. YMeHblUeHye npy 3TOM KoAMYeCcTBa yCBanMBaemMoro LnH-
Ka B no4Be 06bACHARTCA 06pasoBaHemM TPyAHOPaCcTBOPUMbIX GOoCHaToB 3TOro
anemenTa. JeduunT LMHKa CHMXKaeT NoroLLeHe aMmMmoHUMHOro a3oTa. [pu He-
[0CTaTKe UMHKa B pacTeHMAX CHUXKAeTCA HaKomn1eHre caxapos, yBenmymMBaeTca
KONMYEeCTBO OPraHnYeckmnx KUCIoT, HapylaeTca cMHTes 6enka, Npy 3TOM BO3-
pacTaeT codeprkaHne HebeKoBbIX CoeAMHeHMM a30Ta - aMUA0B N aMUHOKNCAOT.

Mpu3aHaku gedpuumTa BMHKA: MEKOMMCTHOCTL (1aHLeTOBUAHOCTL) U po3e-
TOYHOCTb. Y OBOLLHbLIX MPOABAARTCA NATHUCTOCTb BEPXHUX IUCTLEB, KOTOPbIe
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CTAHOBATCA »KeNToBaTbiMM, C BPOH30BbIM OTTEHKOM. Y ToMaTta 06pasytoTca He-
HOPMasibHO MesIKMe XN0POTUUHbIE MUCTbA, HANOMMHAKOLWME MeKOAUCTHOCTb
NA0A0BbIX AePeBbes.

Megb BXo0AWT B COCTaB GepmMeHTOB, NoBbIWaeT MHTeHCMBHOCTb AbIXaHWA U
doTOCKHTE3a, BAMAeT Ha 6eKoBbIN 1 yrneBoAHbI 06MeH. [MaBHOe 3HaveHune
Meau - ydacTre B 06pasoBaHNM OKMCANTEIbHO-BOCCTaHOBUTENbHbIX PepMeH-
TOB, MPUCYTCTBYET B aKTMBHOM LIeHTpe KomMnaeKkca metana-6enok (eeicTynaer
KaK akTMBaTop BMOXMMUYECKIMX MPOLeCCoB), CNocobCTByeT CHTesy 6esKka, Bmnas
Ha a30THbI 06MeH B pacTeHun. Meab CTUMyAUpyeT CMHTe3 yreBo4o0B, yayylliaeT
MOCTyrn/ieHe B pacTeHrd a3oTa 1M MarHuA, y4acTBYyeT B ayKCUMHOBOM W HYK/1eu-
HOBOM 0bMeHax, BLoCMHTe3e ANrHKHa.

MpusHaku geduunTta megm - 3epHOBbIE KyAbTYPbl ABAAKTCA PacTeHNAMU -
NHAMKATOPaMM Ha HeAOCTaTOK Mean. Y HUX NPOUCX0ANT NobeneHne KOHUYMKOB
MO/0AbIX MCTLEB U CKPY4MBaHME 1X C NOC/AeAyoLWMM yBAAAHWEM U OTMUPaHM-
em. HabnogaeTca ypoanvMBoCcTb pasBmUTMA Koloca.

Y nnogoBbIX KyALTYP - MOsoAble nobery OTMUPAT, Y IMCTbeB 0TMeYatoTCA Kpa-
€BOI1 X/10P03 1 HeKPO3, Pe3KO 3a/4eprKMBaALTCA Nepexo PacTeHnit B reHepaTuBHYO
dasy (useteHne 1 nnogo-
o6pasoBaHMe), AUCTbA
0onagarT; KOHUYMKM nobe-
roB OTMMPAOT U 3arnba-
t0TCA KHW3Y (HabnogaeTca
«yBAAaHWE KOHYMKOB» Y
A610HK). MegHoe ronoaa-
H1e yCunAMBaeTcs Npu Bbl-
COKOM CofeprkaHum Tarke-
nbix metannos (Mn, Fe, Zn)

BeneHue 1 ckpydrBaHue KoHLoB CKpydMBaHue NUCTLes
JINCTHEB Y 3ePHOBbIX. MWeHNLbI. B MO4YBeHHOM pacTBope

M3-3a aHTaroHn3ma MoHOoB.

Bop - B npupoae B cBOHOAHOM COCTOAHWUM OH He BCTpeyaeTca. B pacTerHusx,
y4yacTByeT B 06pa30BaHNM KAETOUHbLIX CTPYKTYP U HOpManbHoW AnddepeHun-
aumMy TKaHen, NnpuaaeT MM NPOYHOCTb. bop yay4ylwaeT ycBoOeHWe nuTaTenbHbIX
BeLecTB U TPaHCNOPTUPOBaHME Yr1eBoA0B U3 MCTbeB K KOPHAM 1 penpoayK-
TUBHbLIM OpraHam.

113 Bcex M1Kpo3nemeHToB 60p Harbosee CUALHO BAMAET Ha pasBuTHe pacTe-
HWIA 1 KayecTBO ypoxkasn. [loTpebHoCTb B 6ope y pasHbIX KyibTyp pasauyHa - ABY-
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A0/1bHble pacTeHna (MoYTK BCe 0BOLUM M MI0A0BbIE) MOM/IOWAKT NPUBAN3UTENBHO
B 10 pas 6onblue 6opa, yem ogHoAosbHbIe (31aKku). OCOBeHHO MHOIo Hakan MBa-
eTcAa ero B MAKOTM N1040B. bopHoe ronogaHne ycuameaeTca npm 3acyxe 1 n3-
MEeHEeHMNI peaKLmMm NOYBEHHOM Cpe/bl B LLEN0UHYH0 CTOPOHY (M3BECTKOBAHMM).

MpusHaku geduumTa 6opa: y KapTodens 3a4epsKMBaeTCa POCT pacTeHnd, yrHe-
TaeTcA TouKa POCTa, MeXKA0Y3/MA CTAHOBATCA YKOPOUeHHbIMM, @ HepeLLKM TNCTLEeB
nomMKUMUK. KnyBHM 06pasytoTca MenKkime, 4acTo TpeLMHOBaTbIe, B HUMKHEeN YacTu
K1yBHA pa3BMBaeTCA NoTeMHeHWe CoCyancToro KobLa. CouBeTys LiBeTHOM Kany-
CTbl TEMHEIOT M YepHetoT, B CTe6s1e 06pasyeTca aymnso C NoYepHeBLIMMI KPagMu.
Y KOpHenn040B pasBmMBaeTCa rHnsb cepaedka. Touka pocta cTebns TomaTa vepHe-
eT, @ B HMYKHEel YacTy HAUMHAKOT PACTW HOBbIE INCThA, YePEeLLKKU MO/OAbIX IMCTHEB
CTaHOBATCA IOMKMMM (Ha nnogax 06pasytoTca Bypble NATHa OTMepLLe TKaHM).

Y NNoLoBbIX AepeBbeB, Ha BepxyLluKe nobera AnMcTba NprobpeTaroT CM30BaThIN
OTTEeHOK, MOPLLMHATCA, 6bIBAOT IOMKMMUM U HEKPOTUYHBIMK Mo Kpaam. OgHospe-
MeHHO HabAaeTCA YCUARHHbIM POCT NasyLHbIX Noyek. Y Na040HOCALNX agepe-
BbeB 4aCTO Pa3BMBALTCA HEKPO3 MAKOTM MN/I0A0B.

[ycToe NpoCTPaHCTBO B KOPHAX PegyKuua couseTuii panca. «CMopLLeHHbIe» IMCTbA
panca. CaxapHOM CBeK/bI.

MonnbgeH sB19eTCA KOMMOHEHTOM HeKOTOPbIX GepMeHTOB (a1baernaoKcm-
Aasa, raporeHasa, HUTpaTpeayKkTasa). KatannsmpyeT B pacTeHuax nepexos Hui-
TPATOB B HATPUTbI M MPUCYTCTBYET BO BCeX OpraHax, B TOM 4Mcsie B KOPHAX, y4a-
CTBYET B PUMKCALMM MOMEKYNAPHOro a30Ta KNy6eHbKOoBbIMK BakTepnamMmm 13 poaa
Rhizobium, npnHumaeT yyactmne B dochopHoM 1 6enkoBoM 0bMeHe, y4acTByeT u
B 06pa3oBaHMM NekT1Ha. HegocTaTok MonnbaeHa BegeT K HAaKOM/IeHW pacTBo-
PYMbIX @30TOCOAEPKaLMX COeAMHEHUIA U TOPMOXKEeHNI0 06pa3oBaHmna docho-
popraHn4yecknx KOMMoHeHTOB B pacTeHnu. Kncnasa peaKkumnAa noys O4eHb CU/IbHO
yMeHbllaeT ero nogsn»HOCTb - C/iegoBaTe/1IbHO M yCBaBaeMOCTb PaCTeHMAMMN.
Ha TopdAaHUCTLIX NoYBax (Fae MHOro HepPasNoXKMBLIEKCA OPraHMYeCKon MacChl)
MOAMBAEH CUABbHO CBA3aH M ManogoCTyneH Ana pacTeHuni. B oTanuure oT apyrmnx
MWKPO3/1eMeHTOB MOMBAeH MOKeT HaKananMBaTbCa B PaCTeHUAX B 40BO/bHO
B60/bLUMX KOIMYECTBAax, He 0OKa3bliBasa TOKCMYeCcKoro genctena. MonnbgeHosoe
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ron04aHne MoXKeT Bbi3blBaTb YMeHbLUeHe 06pa3oBaHua aCKopb1HOBOM KMCI0-
Thl, YTO BNEYET 38 COBOM CHUMKEeHWEe MHTeHCMBHOCTM GOTOCUHTe3a B pesynstaTe
nageHua pereHepauum xnopodunna.

MpusHaku gedurumta monmbgeHa ocob6eHHO 3aMeTHbI Y KanycTHbIX (LBeTHas
KanycTa) - IMCTbA CKPY4MBaOTCA, CMOPLUMBAIOTCA, NPUHMMAIOT NaHLETOBUAHYHO
dopMmy, UX TKaHb BbIBAeT TOHKOM M NPO3pPaYHOl, TOr4a KakK LBeT INCTbeB CTa-
HOBUTCA rpA3HO-3eneHbIM. [lepBad 1 BTopadA napbl HACTOALLMX NCTbEB TOMaTa
YKeNTerT, 3aKPYUMBAOTCA KPaaMm K BEPXY: X/10P03 PacnpocTpaHaeTca Mexay
KUAKaMK Ha BCHO NAACTUHKY KcTa. Y orypua xa10po3 HabatogaeTca no Kpaam
nnMcTbeB. Y 6060BbIX PACTEHNIM U NMA0A0BbLIX KYy/AbTYP Ha MCTbAX, KaK 1 Npu He-
[OCTaTKe a30Ta, NoABNAKTCA CBET/1I0-3e/1eHble NATHa.

XN0P (CV)

Xnop - x1op Heobxoarm pacTeH1am B HebO/bLLIOM KOIMUYecTBe, OH COBMECTHO
CO U@/IOUHBIMM U e I0YHO3eMe TbHbIMM MOHaMM MOMOXKUTEIbHO BAUAET Ha 06-
BOAHEHHOCTb TKaHe 1 HabyXxaemMoCTb MPOTOM/IAa3Mbl KNETOK. ITOT 3/1eMeHT aK-
TUBU3NpPYeT hepmMeHTbl, OCYLLeCTBAALME peaKLmmn GoTonmn3a Npn GoTocuHTe3e,
0H3KO0 TO/IbKO Y OTAe/bHbIX BUAOB PacTeHui NoTPe6bHOCTb B 3TOM 3/1eMeHTe
BbICOKa. Pa3/nyHble pacTeH1s No-pasHoOMY OT3bIBAKOTCA Ha KOHLEHTPAaLMIO X10-
pa B MOYBEHHOM pPacTBOpPe - Ha NPaKTMKe 6o/blue NPUXOAUTCA CTANKMBATLCA C
M36bITKOM X/10pa, 0COBEHHO B 3aCyLUAMBbIX YCA0BMAX. [10710KUTebHO OTHOCATCA
K X/10pY Takue KynbTypbl, KaKk peauc, WN1MHAT, MaHronba, cenbaepen, caxapHan
cBekna. K xnopodobHbIM pacTeHram, 0OTpMLaTe bHO pearnpyowMm Ha noBbl-
LeHHOe cogepyKaHue X/10pa B Noyee, 0OTHOCATCA: Tabak, BUHOrpag, ToikBa, da-
CO/b, KApTOdesib, TOMaThbl, M1040BbIE U AroAHbIe KyALTYPbI.

MpuzHakom geduunTa xnopa, HabnoAALErOCa KpaliHe peaKo, ABAAeTCA
X/10PO3 IMCTbEB.

HATPUU (Na)

HaTpuit oTHOCMTCA K 31emMeHTaM, KOTOpbIe YC/IOBHO HEOOXOANMbI PACTEHUAM.
B X1MMMYecKom 1 G13monorMyeckom OTHOLLEHUW HaTPUI 6K30K K Kanuto. Kanuii
MOXKeT NpaKTUYeCKn BCcerga 3aMeHnTb HaTpUi, 04HaK0 cam HaTpMem He 3ame-
HAeTcA. MimeeTcA pag GepMeHTOB, KOTOpble aKTUBMPYOTCA HaTpreMm, HO 3Haum -
TeNbHO B MeHbLUen mepe, Yem Kannem. OgHn pacTeHma MoryT ycBanBaTb 3HaUM-
TesbHble KONMYeCcTBa HaTpuA, Apyrie 061agatoT BeCbMa Masoi CNoCoBHOCTLIO K
ero nornotyeHuto. Kpome Toro, y HatpredobHbIX pacTeHui NocTynaeHne HaTpua
M3 KOPHA B HAA3eMHble OpraHbl orpaHuyeHo (Hanpumep, y 606o8). LWnuHar, To-
MaT - OTHOCAT K HaTpurednaam, OHM NONOXKMTEIbHO OT3bIBAOTCA Ha HAaTpWIA, 0CO-
6eHHO Korda HedoCTaToOYHO obecrneyeHbl Kannem. Y HaTpreduabHbIX pacTeHu
HaTpWi1 yny4dliaeT BoAHbIM BanaHc.
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KPEMHWMA (Si)

KpemHuin 0THOCKTCA K 31emMeHTaMm, KOTopble YC/I0BHO He0BX0AMMbl pacTeHu -
am. OH OTK/1abIBAETCA B KNeTKax B amopdHol dopme (B BUAE 0nana) v CBA3bI-
BaeTCA B pacTUTe/IbHOM OpraHnsme B CUANKATranakTO3HbIM KOMMAEKC U Taknm
06pa3om BAMALT Ha 0OMeH BeLLecTB, YKpenanaeT CTeHKU KAeTOK, HopMannsyeT
noCTynaeHne 1 pacnpegesneHne B pacTeHnn MmapraHdua, yCTpaHAa ero Tokcuye-
CKOe AercTBMe Npu N36bITOYHOM CodeprKaHuu.

Y HEKOTOPbIX Ky/ALTYP MO AeNCTBMEM KPeMHUA MPONCXOAUT YCUABHHbIM POCT,
Y APYrMX NOBbILWAETCA YCTOMUYMBOCTb K MYYHUCTOM poce. B cenbckom xo3a1cTee
nNpaKTU4YecKkoe NpuMeHeHe KpeMHUI Haxo4AWUT Npu BblpallMBaHUu puca, rae npu
HefoCTaTKe KpeMHMA YPOXKalHOCTb 3epHa MOXKeT CHUXaTbCA Ha 50%.

KOBA/IbT (Co)

Ko6anbT 0THOCKTCA K 3/1eMeHTaM, KOTopble YC/I0BHO He0bX0AMMbl pacTeHu-
am. Heobxoamnm ans CBA3bIBaHMA MOMEKYIAPHOM0 a30Ta KyH6eHbKOBbIMK BaKTe-
pPUAMMW, Pa3NNYHBIMN MUKPOOPraHM3MaMu, ABAALTCA KOMMOHEHTOM BUTaMUHA
B12. AKTuBMpyeT cructemy depmeHTa HUTpOoreHasbl B KaybeHbKax, y4acTeyeT B
6roCKMHTe3e NerremMornobrHa, y4acTBYeT TakKe B OKMC/IMTe bHbIX Mpoueccax u
aKTMBMpYyeT depMeHTbl 3H0Ma3bl M KMHA3bl B MpoLecce npespaLLleHns NnMposu-
HOrpaaHOM KUCAOThI.

MpusHaku geduvumnTa KobanbTa: NI0X0M POCT pacTeHni (MoXKeT 6bITb 4acTnu-
HO MCNpaBneH NpMMeHeHremM aMMOHUIMHOMO UM HUTPaTHOro as3oTa. HegocTaTok
kobansTa (B nape ¢ Mogom) B NacTOULLHLIX TPaBaxX WM CRHOKOCHbIX 1yrax aBnd-
eTCA NPUYMHOM YacTbix 3a00/1eBaHWI KPYMHOr0 PpOraToro CKoTa.

TUTAH (Ti)

TuTaH BX0AWT B COCTaB GepMeHTOB, KOTOPbIe aKTUBM3MPYIOT MeTabonumye-
CKMe NpoLecchl B pacTeHnn B Nepmnog ero pocTta 1 pasBuTug, MHTeHCMbULMPYOT
qJOTOCl/IHTEB " BMNMTbIBaHMe NMTaTe/IbHbIX BeLLeCcTB 13 NMo4Bbl. [naBHOe 3HauveHue
TUTaHa B *KM3HM PACTeHUI — CTUMY/IALMA NPOLRCCa OMbII@HNUA, OMN/1040TBOPEHNA
1 3aBA3M N1040B, YCKOpPeHMe UxX poCTa, M Kak CeacTBme - Havana ybopKu ypo-
»an. YKpennaeT MMMYHHYH CUCTeMy pacTeHuin — MoBbIWAeTCA YCTOMUYMBOCTb K
rPMBKOBLIM 1 BaKTeprasnbHbIM 3a601eBaHNAM.
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AccopTtumeHT ygobpexHun ,MHTEPMAI"
CoctaB [% macchi]

HassaHue:
Hugkuey ANA cenbe nCT pacteHuit - UHTEPMAT NPO®U
3EPHOBbIE 50 - | - | 20| - | 45| - | - 09| - |08 11 0005 10 002| -
O/IEUCTBIE 50 - | - | 25| - | 25| - |05 01| - | 05050005 05 003 -
KVKYPY3A 50 - | - |20 - | 42| - |04| 06| - | 07|07 0005 11 |002] -
CBEK/IA 150 - | - | 20| - |18 (30|05 02| - | 02|065(0005 05 002 -
CTPYYKOBbIE U
EORaENE 50| - | - |20| - | 10| - | 05 020002/ 03 | 04 0003 03  002| -
KAPTO®E/Nb 50 - | - | 25| - |25 - |04|02] - | 03|06 0005 065|003 -
Huagkue yr p y p
HUTPOMAT-370 275 - | - |30 | - | 07 - |0025022| - |003| 0800004 002|001 -
KANbLUIA 00| - | - |08|170| - | - |005002| - | - | - |0001/002 - | -
PK10-18 2511001180 - | - | - | - | - - - | -] -] - |- o0 -
TUTAH e Y e e e e T e e o (o
onTucun T e e e e e T X T e B e e I 5
®OCHOP 50350 - | - | - | - | - - -1 -] -1 -1-1-1-]-
KA 30 | - |220] - - - - - - - - - - - - -
EOP 37 - | - | - - | - - mo| - | - | - |- -] -]-]-
MO/MBAEH 72 T e L T O e = T I A
MWKPO-NAKOC 2 -] -] -1 - 34| - |o20/010| - |200 080|005 03 -
Hugkue p ansa 7 7 7 KycTap M uBeToB
KANYCTHbBIE 40| 40(80| - | - | - | - 001|002 - |005/004 001 QO1| - | -
JIVKOBUYHBIE 3040100 - | - | - | - |001/004| - |003| 0010005003 - | -
KOPHEM/I04HBIE 3010040 - | - | - | - |001/004| - |003| 0010005002 - | -
OrvyPLbl v ap. 505050 05| - | 12| - |003/004/ - |070| 003/0004 003 - | -
KNYEHUKA, MANIVHA,

NOMWAOPLL, AATYPA | 35 | 40 | 75 04| - | 05| - |001 002 - 004 002/0001 001 - | -
3my TpU| v I ANA Ng eBHOI1 06p TKU CeMAH
nPumyc-cemenA | 15[ 10 [ 10 (18| - | - | - [02] 02| - |09 03 oos 040 -
MukporpaHynup [Paleule s y P Y [+
MUKPOXENAT Fe-11 T oo Tl T o Tmel 21T -7

(Fe-DTPA) X

MWUKPOXENAT Fe-13 N .
(Fe-EDTA) '

MUKPOXESAT Zn-15 oo oo oo oo S Tsal - 1
(Zn-EDTA) '
MUAKPOXENATMA-3 [ [ | | [ | [ | el oo
(Mn-EDTA) y

MUKPOXESIAT Cu-15 T .
(Cu-EDTA) '

XapaKTepHoi 4epTolt Nnpeanaraembix yA0bpeHnii ABNAETCA BO3MOXKHOCTb ObICTPOW, Ka4eCTBEHHOM 1 3 GeKTUBHON
perynnpoBKy 6anaHca nuTaTeNbHbIX COCTaBAAIOWMX B BbpaLLMBaEMbIX rpynnax C/X pacTeHuit u Kyastyp. Mcnonb3y-
emble B Ka4yecTBe WCTOYHMKOB »KM3HeobecneunsaroLmx 31eMeHToB B COOTBETCTBYIOLMX NPOMNopumuaX, CNocobCTayoT
ONTVMU3aLMN B1O-PU3MKO-XMMUHECKMX MPOLLECCOB B PACTEHMAX - OT/IMHAIOTCA HU3KOM TOKCMHYHOCTBIO, BBICOKOM TEXHO-
NOFMYHOCTBIO M 3KOHOMUYECKON 3P PeKTUBHOCTbIO.
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VAOBPEHUE C BUOCTUMY/IUPYIOLLMMU
CBOMCTBAMU

MHTEPMAI-TUTAH

CTUMYNPYeT POCT N YPOXKANHOCTb pacTeHUn
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MHTEPMAT - TUTAH

= 370 *KMAKoe yaobpeHne C BUOCTUMYAVPYIOLWMMK CBON-

\ CTBaMK, ero OCHOBHAA GYHKLMA 3aKAI04aeTcA B TOM,
YTOObLI aKTMBMPOBATL eCTeCTBeHHbIE GU3N0N0rudecKme
npoueccsl B pacTenuax, caenatb 1Ux 6onee MHTEHCUB-
HbIMU 1 3D EKTUBHBIMMU.

DINTERMAG

AOEPEANE C SHOCTMITAPY LI

bnarogapa atomy UHTEPMAI - TUTAH Henocpea-
g CTBEHHO BAVAET Ha Hanboee BaxHble arpobunonormyec-
gm@ K1e napameTtpbl KyasTyp, MPYHOCA OLLYTUMYIO MOAb3Y B
pacTeHneBoACTBe, 0CObeHHo:

JocTtynHana ynakoeka: 1,5, 20 n

= CywecTBeHHOe yBenmyeHe ypoKarHoCTV pacTeHnin

3HauMTenbHoe yBenunyeHne pasmepa (6ruomacca) pacteHni

lMoBbIlWeHVe 61oN0rMYecKoro KayecTea yporKaa

* YKpenneHwne ecTeCTBEHHOW CONPOTMBAAEMOCTM pacTeHni K CTPeccoBbIM yC10-
BMAM

MoBbICKTb 3 PEKTUBHOCTL HEKOPHEBbIX MOAKOPMOK MOMHO VUCMNOb3yA COBMECT-
HO C MWKPO3/MeMEeHTHbIMN ya0BpeHnaMY BbiICOKOIQPeKTMBHOe yaobpeHue C
ouocTnumynupyrowmmn ceoicteamm MHTEPMAL - TUTAH. Ero pekomeHayembli
pacxog coctanseT Bcero 0,2 na/ra obpabaTbiBaemMoit MOBEPXHOCTW, TOraa Kak
3PPEeKTUBHOCTL MPEBOCXOAUT BCe OXKMAAHMSA. HY>KHO 3aMeTUTb, YTO Ha NMObCKOM
pbIHKe 3TOT NPOAYKT ABNAETCA y3HaBaembiM yxke 6onee 20 net 1 no npasy 3aBo-
eBas BceobLlee goBeprie pepmepos 1 arpoOHOMOB.

B cocrtae yao6penus exoaut tutan (Ti)=8,5 r/a - yasTpasnemeHT, 0 poau Ko-
TOPOro MHOrMe NPou3BoaAMTeNM yaobpeHni NpocTo 3abbiiun, a Bedb MMEHHO OH
KaueCTBeHHO aKTUBU3NPYET *KM3HeHHbIe NPoLecchl B pacTeHumn, obecrneymsaeT
TPaHCMOPTHYIO GYHKLUMIO M YCUAMBAeT MepeHoc AencTByolwmx sellects (kak
yA06peHnin, Tak 1 CPpeacTs 3aLMThl) B TKAHW pacTeHus.

PekomeHgyembii pacxog npenapara:
PekomeHayembii pacxoa npu ogHo obpaboTke — 0,2 n/ra.
PexkomeHayemoe KoamM4ecTBO NoAKOPMOK — 1-2 MOAKOPMKM.

KynbTypbl: 3epHoBbIe, panc, CBeKkna, KyKypy3a, 6060BbIe, N1040BO-AroaHbIe ae-
peBbA U KYCTapHWUKM, KAYBHMKA, 3eMAAHNKE, ManuHa, MOMMUAOPbI, OrypLbl, ne-
peL, NIYKOBWYHbIe, KOPHenA04bl, KanyCTHbIe U APyrie 0BOLLHbIe, AeKopaTuBHbIe,
BUHOrpag.
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WMHTEPMACr-TUTAH aBnseTca o4HNM M3 HECKO/bKMX MPOAYKTOB C BUOCTUMYAN-
PYHOLLMMM CBOMCTBAMM, MCMOb3YeMbIX B Ce/IbCKOM X03ANCTBE, KOTOPbIN MeeT
XOPOLLIO M3BECTHbIN MexaHW3M AelCTBMA, Takum 06pa3om, ponb yaobperus B
yBeANYEeHUN KOAMYeCcTBa M KavyeCcTBa YypOorXKasd MHOMMX BUAOB pacTeHun NoaHo-
CTbO MPU3HaHa 1 NoaTBepKAeHa MHOroUYMCABHHbIMKW pe3yasTaTaMmn uccneno-
BaHUN.

UHTEPMACr-TUTAH BbinonHAeT cnegyowme 6uoctumynupyrowme GyHKLMU B
meTabonmsame pacTeHuii:

* [oBblWwaeT aKTUBHOCTb MOHOB }Kese3a U CTUMynAupyeT o6pasoBaHue Xno-
podunna, uTo noebiwaeTr GOTOCUHTE3 U CneaoBaTesNbHO, YBenuYMBaeT
POCT 6UOMAcChl U YPOKaHOCTb

YBenuyeHve cogeprkaHua xnopoduana B pacTeHnAax 03VMMON MeHWLbl nocne
06paboTku yaobpeHnem MHTEPMAM-TUTAH xopoLwo nokasaHo Ha puc.l.
MoBbILWeHHoe cogepyaHre xnopodunana B IMCTbAX MEHMLbl HenoCcpeaCTBeHHO
BAMAET Ha yAyulWeHne pocTa pacTeHnii 1 ux Mmacchl (puc. 2.), a Tak»ke yporain
(pnc. 3.).

Puc. 1. MonoxkuntensHoe Bosaenctene MHTEPMAIM-TUTAH Ha pocT cogeprkaHua xaopodunna B AMCTbAX

03umoW Nwenuubl. [Tpog. Peter Kovacik, CroBaukmii yHUBEpPCUTET CenbCKoro xo3arcTaa B Hutpe, 2010.
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Puc. 2. UHTEPMATM-TUTAH onpegeneHHo yBeanynsaeT BeC Hag3eMHOM 4acTy 03MMOM NileHNLbl
lpog. Peter Kovacik, CnoBauKkui yHUBEpCUTET cesibCKoro xo3avictea B Hutpe, 2010.

10
KOHTpOAb

M VHTEPMAC-TUTAH 0,2 n/ra

o

~

(r/pact.)

N W

o——8

3111 19.1V. 20.V. 10.VI.

Puc. 3. UHTEPMAM-TUTAH aeicTBnuTenbHO NoBbIWAeT YPOrKaMHOCTb 03MMOM NWeHNUbl — CpeaHui no-

Ka3atenb ¢ gByx mecT B 2012 1 2013 rogy. CeneKkumnoHHaa cTaHUMA pacTeHeBoACTBa B TapHoBe 1 Kapsk-
Hu4ke, lNonbLwa

120
KOHTPOAb
100 B VHTEPMAT-TUTAH

80

T 60
N
S

40

20

0

2012 2013

- yﬂy‘-II.I.IEET 3¢¢EKTVIBHOCTI: nOTPEGHEHMH nuTaTesibHbIX BewecTB U3 NoYBbl

3HauMTeNbHO. yBeMYeHMe Haa3eMHbIX YacTel U kopHelt (puc. 4.) pacTeHui, 06-
paboTaHHbix yaobperuem NHTEPMAM-TUTAH BansaeT Ha ropa3go 6osbliee no-
TpebneHue NuTaTesibHbIX BeLWeCTB PacTeHNAMM — 3TUX, KOTOPble MPUCYTCTBYOT
B MOYBE 1 Te, KOTOpPbIe MNOCTABAAITCA NOC/Ie HeKOPHeBOro BHeceHua (puc. 5.).
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Puc. 4. UHTEPMATM-TUTAH yBennumBaeT Bec KopHei 03nmoit nwenunubl. [1pog. Peter Kovacik, Crosau-
KW yHUBEpCuTeT cenbCKoro xo3arcTaea B Hutpe, 2010.

07
KOHTPO/b
0,6 | M WHTEPMAr-TUTAH 0,2 n/ra

O/.

0,5

04

(r/pacT.)

03

0,2

311 19.1v. V. 20.V.

Puc. 5. UHTEPMAI-TUTAH yBenvuvBaeT nornoweHmne nutaTesbHbIX BewecTs pacTeHnamm - 0Co6eHHo

obpasytoLmx ypoxkan. lpog. Peter Kovacik, CroBaukui yHUBEpPCHUTET Ce/bCKOro Xo3aMcTea B HuTpe,
2010-12.

2 22,91
KOHTPO/b

20 M VHTEPMAC-TUTAH 0,2 a/ra
E 15 14,45
8 12.29 11,72
~N
S 10

s 4,55 gt

2,34 2,88 . 187 295 240 2.53
. i mm N
N P K Ca Mg S

XOpOoLLUO NoAgKOpPM/IeHHbIE PAaCTeHWA AT BbICOKMIA yporKkal 1 asnatTca 6onee
YCTOMUMBBLIMUN K CTPpECCam - ab1oTHUHeCK1M (B OCHOBHOM CBA3AHO C NMOroAHbLIMY
YyCAOBUAMM - HANp. 3acyxa) 1 61oTnyeckum (M3-3a AaBneHus NaToreHos 1 Bpe-
AnTenen), uto AaeT PacTeHUAM /y4llee COCTOAHME U CHUXKART NoTepu yporkas.
* AKTMBM3MPYET BUTANbHOCTb MbisbLbl U CUAY MPOPACTAHUA MblAbLbl, 4TO
3HauUTeNbHO yAy4LIAeT onbifieHNe LBeTKOB, CO3gaHne CeMsH 1 yporKaii
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Jlydlee onbineHne BAMAeT Ha 6o/bLLee YMCA0 CeMAH, a B C/lyHae pacTeHui, B Ko-
TOPbIX KOMYECTBO CeMAH — 3T yporkai (panc, NeHnua, Kykypysa), 3HaumTesnb-
Ho (4o 25%) yBennumBaeT ero, 4To NOATBEP:KAAETCH He TO/IbKO pesy/ibratamm
MHOr0NeTHWX UCCAea0BaHNM, HO U MHeHnem dbepmepos.

@or. 1. PacteHuns, obpaboTarHbie UHTEPMAM-TUTAH 06pa3ytoT cu/bHYO, 340POBYHO Mbl/bLY - 3TO YeT-
KO BMAHO Ha GOTO - pbiiblie NecTika TomaTta, CAenaHHoe C MOMOLLbIO CKaHUPYIOLLero 3/1eKTPOHHOMo

MWKpOoCKona.

KoHTponb PacTteHus, obpaboTaHHble
6e3 MIHTEPMAI-TUTAH WHTEPMAT-TUTAH

Mbinbua pacTeHnit, obpaboTaHHas MHTEPMAIM-TUTAH vmeeT ropasao BbiCLIYHO
cuny npopacTtanva. Hanpumep, y 86/10HM 3HAUMTENbHO YBEANYMAOCh Konye-
CTBO MPOPOCLUMX MblAbLIEBbIX 3epeH B C/ly4ae CamMoomnblAeHUa 1 B OMblIeHWU
MbISIbLONM OT Apyrnx pactexuit (puc. 5.).

Puc. 5. MHTEPMAT-TUTAH 3Ha4mTenbHO yBenuynBaeT KOAMYeCTBO NPOPOCLLMX MblAbLEeBbIX 3epeH Ha

pblnbLax uBeToB AbnoHW. M. Bieniasz, YHuBepcuteT cenbckoro xo3arvicTea B Kpakose, 2013.

800 4
700 KOHTPO/b
Bl VHTEPMAC-TUTAH

600
500
400
300
200
100

0

KonnuecTtso npopociumx
MblIbLEBbLIX 3epeH / LBeTOK

camoornbineHne OMblIEHME MblbLOM OT APYrvUX PacTeHui
yBenuyeHune Ha 164% yBenuyeHune Ha 21%
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370 co3gaet ropasgo 6oMbluee KoNMUYecTBo MblbLeBbix Tpy6oK (GoT. 2.), 1 cne-
A0BaTeNbHO, CeMAH, KOTOPbIe He TO/IbKO MOBbLILLIAT pa3mep Ma040B, HO BbIX0s
1 CPOK XpaHeHus A610K.

®ort. 2. Bananune NHTEPMAI-TUTAH Ha BCXOXKeCTb MblsbLibl M 06pa3oBaHmne MbinbLeBbiX TPY6OK y Ab1o-
HW. M. Bieniasz, YHuBepcuteT cenbckoro xo3arcTea B Kpakose, 2012.

KoHTponb PacTtenus, obpaboTaHHble
6e3 UHTEPMAI-TUTAH WHTEPMAr-TUTAH

bnarogaps cunbHbIM CTUMYAVPYIOLWWM BAVARWAM yaobpeHna MHTEPMAM-TU-
TAH Ha meTabonv3m pacTeHui, onblieHne, YKpenaeHne yCToM4MBOCTU pacTe-
HWIM K CTpeccy 1 o4eHb Huskon gose (0,2-0,4 n / ra), npenapar ABASeTCA O4HUM
13 Hambosee YacTo MUCMOb3yeMbiX YA0bpeHWin B CenbCKOX03aMCTBEHHOM Npo-
n3BoAacTBe.

I'Iot-lemy MHTEPMAIM-TUTAH?
aKTUBM3MPYeT NPoLeCChl MeTabonM3ma B pacTeHum,

* MHTeHcMdUUMpyeT GOTOCMHTE3 1 NMOCTYMIeHWe NMTaTeslbHbIX BeLecTs 13 no-
UBbl, NPOLIECChI OMblAGHWA 1 3aBA3bIBAHMA NJ10408,

* yKpennaet UMMYHHY CUCTeMy pacTeHua v NoBblaeT yCTONYMBOCTb K rpmb-
KOBbIM 3a60/1€BaHNAM,

*  NOMOXKUTENbHO BAMAET Ha MOpPdOI0rMio M COCTOAHWE pacTeHus,

* yaobpeHuve 6e3BpeaHo 418 04 N 1 OKpysKatoLLen cpesbl.
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VAOBPEHUE C AHTUCTPECCOBbIMU
CBOUCTBAMMU

¢ ONTUCUN

COKpallaeT BAMAHUE CTPEeCCOoB U CTUMynmpyeT
eCTeCTBeHHbI UMMYHUTET pacTeHUn
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onTucun

3TO YHMKaNbHbIA @aHTUCTPECCOBbIN KpeMHMeBbIV npena-

pat. Micnonb3yeTca ans akTMBaLUM eCTeCTBEHHbIX M-

\ MYHHbIX CUCTEM PacTeHWit 1 CTUMYNMPOBaHNA pa3BUTUA

n yporkanHoctu. CTumynvpyeT obpasoBaHue xnopodus-

SUTERNAY na, NoBblWaeT GOTOCKMHTE3 1 TPAaHCNOPT aCCUMUAATOB.

?‘QUTMCM-" ewswe CoKpallaeT BAMSHMe cTpeccos (0cobeHHo 3acyxn), He-
raTVMBHO BAMAIOLLMX Ha POCT U Pa3BUTME PaCcTeHu.

CocTas (% maccb)

sio, Fe
16,5 2,0

HaA ynakoBKa

OMNTUCUN nHayuMpyeT AeiCTBMe 3aWNTHLIX MeXaHM3MOoB, CTUMYVpyeT pacTe-
HVe ANA CO3A4aHNA MPOYHBIX KNETOUHbIX CTEHOK W perynmpyeT NornoLeHne Makpo
1 MUKpO3nemeHToB (ocobeHHo docdopa).

OcHoBHble NpenmyLLecTBa ncnonb3oBaHua npenapata OMNTUCUN:

* YBenuueHue yCcToMuMBOCTM K CTpeccam (3acyxa, X004, 3aconeHune noyss
v apyrue).

= OrpaHuyeHve uHbeKUmMm NaToreHos 1 BpeavTeneit (yny4waeT pesncTeHTHoOCTb
KNETOUHbIX CTEHOK /19 HepMeHTOB, NPOU3BOAMMbIX MAaTOreHamu).

* CHMXKeHve TpaHCcnMpaumy Bo BpeMaA 3aCyxu.

* [loBblWweHMe yCTOMYMBOCTU K MEXAHUYECKUM NMOBPEXKAEHWNAM pacTeHui
1 GpyKTOB (Hanpumep, Bo Bpemd c60pa YporKas U TPaHCNOPTUPOBKM).

= ToBblweHwve ypoxkaitHocTu pacteruin (ao 30%).

PekomeHgyembii pacxog npenapara:
PekomeHgyembil1 pacxog npv ogHo obpaboTtke — 0,5 n/ra.
PekomeHayemoe KoAmM4ecTBo NoAKOPMOK — 2-5 MOAKOPMOK.

OMTUCKN pekomerayeTca ANA NMCTOBOM NOAKOPMKM 1 depTuraumm BCex Kyb-
Typ. MpenapaT nmeeT HeNTpanbHbIM pH 1 XOpoLwo cmellBaeTca € 60AbLKMH-
CTBOM AOCTYMHbIX Ha PbIHKE arpOXMMUKaTOB.
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MPUMEHEHMUE:

HEKOPHEBAA MOAKOPMKA
ONTUCUN perkomeHayeTCAa NPUMEHATL B OnpegesneHHbIX KpUTUYEeCKUX CTagmax
pa3BUTMA pacTeHnin yepes Kaxkable 10-14 gHel.

[AnA ynyyweHusa NornoweHmns 2-3 06paboTKK, KarKkable

¢dochopa n3 nouBbl: 5-7 aHemn.

B uenax ymeHbLueHUA BAUAHUA 1. 06paboTKa 40 HacTynaeHma nep-
cTpecca 3acyxu: BbIX CMMMNTOMOB AeduLmTa BoAbl —

2.-3. 06paboTKa Kaxable 5-7 gHeW.

QEPTUTALILA

lMoagKopMKM CregyeT BbINOAHATL B BMAe BOAHOIO pacTBopa, pekoMmeHayemas
KOHLeHTpauns paboyero pacteopa fomkHa coctasnatb 0,1-0,2 n npenapata
Ha 1000 5 pacteopa (0,5-11/ ra).

« NoanB
Monue ocywectenatsb 0,1% pactsopom npenapaTta (100 ma Ha 100 1 Boabl).
Ha npoTakeHnr BeretTayMoHHOro neproaa BbinoHUTL 3—6 onepauuii.

Mpumepsbl pe3ynbLTaToOB UCCNEA0BAHMUIN:

MprBeaeHHble HUXKe NprMepbl NOATBePK AT 3Ha4YUTebHOe BAnAHME npena-
pata ONTUCUN Ha yBennyeHne yporKamHOCTU U yBeAYeHe MUMMYHUTeTa pac-
TeHUN.
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Puc. 1. Bananune npumererua npenapata ONTUCUA Ha cHMXKeHWe BO34eiCTBMA 3acyxM B APOBOWM
MNWeHWLe — BbIXOA 3MeKTPOAUTOB U3 NUCTbeB pacteHuit [%). MHCTUTyT ¢usmonorum pactenmsi MMAH
B Kpakose, 2012.

120

100 1818

80

60

42
40

21
. -
0

KOHTpOAb (3acyxa) nonue ONTUCKUN + 3acyxa

Bbixog anekTponnTos
13 McTbeB pacteHnii (%]

Puc. 2. Bananue npumerenna npenapata OMTUCUI Ha yposkaitHoCTs 03MMmoro panca [u/ra).
SDOO Karzniczka, ZDOO Tarnéw.

= 60 KOHTPO/1b
- SL.7 520 @ ONTUCUA 4 x 05 n/ra
E 43,7 44,4
5 40
s 30,9
o i
5 30
S 21,0
S 20 ’
=
(1]
3 10
a
>
0
copT ADRIANA copt ADRIANA copT VISION
2011/2012 2012/2013 2011/2012

Puc. 3. Bavanuve npumereHus npenapata OMNTUCUI Ha yporkaiHOCTb 031MMOi nweHnubl [u/ra).
SDOO Karzniczka, ZDOO Tarnéw.

— 120
Z kontposs I ONTUCUN 106,0
% 100 944 4x0,5n/ra
L o 859
: go| /83 74,0 '
E| 5 67,5
59,7

= 60
(=]
=
= 40
o
S
2 20
o
=y

0

copT MULAN  copt MUSZELKA copt MUSZELKA copt KERUBINO
2011/2012 2012/2013 2011/2012 2012/2013
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Puc. 4. Bavanue npumeHenns npenapata ONTUCUA Ha pa3BuTue KopHei — KyKypy3a, copT VITRAS.

KOHTPO/b ONTUCUN 1x0,5 n/ra

KopHn pacteHnin 7 gHen
nocne npumeHeHuA
npenapata ONTUCUN

KOHTPOMb

KopHu pacTexuii 14 gHei
rnocse npumeHeHuA
npenapata ONTUCUN

KopHu pacTeHuii 21 aHen
nocsne npumeHeHuA
npenapata ONTUCUN

I10‘-IEMV onTucun?
CoKpallaeT BanaHue cTpeccos (0CO6eHHO 3aCyX1), HeraTUBHO BANAIOLLMX Ha
POCT U pa3BUTHE PacTeHWN,

* MHAYUMPYeT AeNCTBMe eCcTeCTBeHHbIX 3aLMTHbLIX MexaHW3MOoB pacTeHui,

* NoBblWaeT GOTOCUMHTE3 1 TPAHCMOPT aCCUMUAATOB,

* CTUMYNMPyeT pacTeHre Ans Co34aHuA NMPOYHbIX KNeTOYHbIX CTEeHOK,

* MOBbIWAET YyCTOMYMBOCTb PACTEHMIA K CUIbHBIM BETPaM WA rpagy,

* yAyyLlaeT Pe3nCTeHTHOCTb KAeTOUHbIX CTeHOK A8 GepMeHTOB, MPon3Boau-
MbIX NaTOreHamm.
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TECHNOLOGY
/!K b ]
'’ /‘ .

VAOBPEHUA

MHTEPMATI
MPOGN

ANA CENbCKOXO3ANCTBEHHbIX KYNbTYP
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UHTEPMATL NPODU

*  yBenuM4yeHue 1 NoBbIleHWe KavyecTBa yporkaa
*  ynydlieHre 340p0oBbA U NPUro4HOCTY pacTeH i
*  NOBbILWEHMe YCTOMUYNMBOCTY K He61aronpmATHbIM YCI0BMAM NPOM3pacTaHns

Hugkue, mukposanemeHTHble ygobpeHusa us cepum NHTEPMVIAI NMPOD®U - 3T10
¢yHAameHT BHeKOpHeBol NOAKOPMKM CesibCKOX03ANCTBEHHbIX KynbTyp. B co-
BpeMeHHbIX CesibCKOXO3AUCTBEHHbIX MpPegnpuATUAX COCTaBAAKOT OCHOBHOM
KOMIMOHEHT PacTBOPOB, NPUroTaBAMBaeMbIX A48 NOAKOPMOK BMecTe COo cpea-
CTBaMM 3aLMTbI PACTEHU.

YnobpeHns Ana cenbCKoxo3ancTBeHHbIX KynsTyp MHTEPMATL MPO®U cogepskat
CKOHLEHTPMPOBAHHbIM, XOPOLWO CHanaHCMPOBAHHBIN COCTaB MUKPO3/1emMeH-
TOB, B KO/IMYECTBAX 1 NPOMOpPLMAX COrMacHO C NMUTaTebHbIMK NOTpebHoCTAMM
KOHKpEeTHbIX BMAOB pacTeHui. MyKpo3nemMeHTbl MOAHOCTLI CXenaTUpoBaHbI,
6narogaps Yemy NOHOCTbI AOCTYMHbI A8 PACTeHWIA.

HKnarure, MrnkposnemeHTHble yaobpeHna MHTEPMAT INMPOMU moXKHO NprMeHATb
BMeCTe C 60/bLUMHCTBOM arpoOXMMMKATOB, HTO MOMOraeT BK/AKUeHe UX 418 KOM-
MAEKCHbIX MPOrpamMm arpoXmMMMYeCKnX NogKOPMOK.

Camble BaXKHble NPenMyLLecTBa MUKPO3AeMeHTHbIX ya06peHuii

MHTEPMAI MPODU

* BbICOK@sA KOHLEHTpauuWa nuTaTtesbHbix Bewects (Boiwe 20%), KoTopas rapaH-
TrpyeT 3QeKTVBHOCTbL YrKe NpU HU3KKX 403ax

* 04eHb ObICTPLIN 3ddEeKT nocse NoAKOPMKM 61arogapa NPUMEHUHNI0 TeXHO-
norum INT

*  COBMECTMMOCTb C 60/bLUMHCTBOM NPMMEeHAEMbIX ar POXMMUKATOB

* yBenun4yeHue KoAnyecTBa M KadecTBa yporkan

*  04YeHb 6i1aronpuATHOE CooTHOLWeHMe 3GGeKToB K 3aTpaTam

TEXHO/OMMA INT

Texnonorua INT (Innovative Nutrient Transfer) komnaHum
NHTEPMAI 6bina paspaboTaHa C Uenblo MoBbllWeHUs 3¢b-
GeKTMBHOCTN AencTBMA yaA0bpeHnin 1 BUOoCTUMYIATOPOB.
INT yBennumBaeT ckopocTb 1 3GeKTUBHOCTb BNUTLIBAHWA,
I N T TPaHCNOPTUPOBKY M MCMOb30BaHME NUTATeNbHbIX U CTUMY -
TECHNOLOGY  /MPYIOLLMX BeLLecTs B pacTeHun, bnarogapa Hasnexallen
pa3spaboTke U MHAMBKMAYBHO NOA06PAHHBIM KOMMOHEeHTaMm

OPraHN4ecKoro NPoOMCXOKAeHMA ANA KOHKPeTHbIX yaobpe-
HWA 1 BUOCTUMYNATOPOB.
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bnarogapsa TexHonorum INT pacteHva “npusHatoT’ nuTaTenbHble U CTUMYANPY-
foLLMe BeLLeCTBa, Kak NpoayKTbl COBCTBEHHOrO MeTabosv3ma, Npy 3TOM OHU pa-
LMOHaMbHO 1 3bGeKTUBHO TpaHCnopTUpyoTCa Yepes ay6 (hoama) 1 apesecmnHy
(kcunema).

BeicTpoe nornoleHne pacTeHUAMM NMPUHATBLIX MUTATeNbHbIX U CTUMYINPYHO-
LLIMX BeLLecTB.

BbICTpbIN TPAHCNOPT BELLeCTB BHYTPb pacTeHna (Takske Te nuTaTesnbHble Be-
LecTsa, KOTopble TpyAHO NepemeLLatoTca, Hanpumep Ca).

BbicTpan peakuma pacTeHnit Ha AMCToBYHO 06paboTKy, 0COBEHHO B KpUTUYeC-
Kux basax pocTa v pasBuTus.

bonee addeKrTnBHOE MCNONL30BaHME PaCTeHUAMU CTUMYAUPYHOLLMX BELLeCTB
- CTtumynupytolee 4eincTBre Ha BeMUYMHY M KayeCcTBO ypoyKas.
MwHMManbHble NOTepu yporkadA B yCI0BMAX CTpecca.

3HauynTenbHOe CHUMXEeHMe PUCKa BbIMbIBaHWA 40X AEM MPYMeHAeMbIX arpo-
XUMMKaTOB.
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MHTEPMAT. MPO®U 3EPHOBbLIE

KnaKoe, KOHUEeHTPMPOBaHHOE yaobpeHe ans BHeKop-
HeBOW NOAKOPMKM, KOTOpoe obecrneynsaeT pacTeHue
MUKPO3/1IeMEHTaMM B MPOMNOPLMAX, COOTBETCTBYHOLLIMX
MOTPe6HOCTAM NMOAKOPMKK 3epHOBbLIX (C 0COBbIM aK-
ueHTom Ha meab (Cu), maprader, (Mn) u umHK (Zn), Ha
HexXBaTKy KOTOPbIX 3ePHOBbIe 0CO6eHHO YyBCTBUTE b~
Hbl), @ TAK¥*e MarHui 1 asoT, yaydwarume cbop u yc-
BOEHME MUTaTesbHbIX MUKPO3/1eMEHTOB.

PekomeHgyemas gosa 1-2 n/ra.

MHTEPMAT. MPO®U ONTENCTbIE

Kuakoe, KOHLEHTPUPOBaHHOe ya0bpeHVe AaA BHeKop-
HEeBOM NOAKOPMKK, KOTOPOe obecrneumBaeT pacTeHue
MUKPO3/1eMEHTaMM B MPOMOPLMAX, COOTBETCTBYHOLLIMX
NoTPe6HOCTAM NOAKOPMKM MACMYHbBIX KYALTYP, @ TaK-
YKe MarHuii 1 a3oT, yaydlwatolwme cbop 1 ycBoeHue nu-
TaTeNbHbIX MUKPO3/1eMeHTOB.

PekomeHgyemas gosa 2-3 n/ra.

MHTEPMAT. MPO®U KYKYPVY3A

KnaKoe, KOHUEeHTPMPOBaHHOE yaobpeHe ans BHeKop-
HeBOW NOAKOPMKM, KOTOpoe obecrneynsaeT pacTeHune
MUKPO3/1IeMEHTaMM B MPOMNOPLMAX, COOTBETCTBYHOLLIMX
MoOTPe6bHOCTAM MOAKOPMKM KyKypy3bl (C 0COBbIM aK-
LEHTOM Ha UMHK (ZN)), @ TaK»Ke MarHuin 1 asor, yay4d-
watouie c6op v yCBoeHMe NuTaTe bHbIX MUKPO3/1e-
MEHTOB.

PekomeHgyemas gosa 2-3 n/ra.
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MHTEPMAT. MPO®U KAPTO®DE/b

Kunakoe, KOHUEHTpMpOBaHHOe yaobpeHve ans BHeKop-
HEeBOM NOAKOPMKM, KOTOpoe obecrneynBaeT pacTeHne
MWKPO3a1eMeHTamMM1 B MPOMOPLMAX, COOTBETCTBYOLLMX
noTpebHOCTAM NOAKOPMKUM KapTodensd, a TakKe Mar-
HWIA 1 @30T, yAydlwatoLme cbop 1 ycBoeHue nuTaTesnb-
HbIX MMUKPO3/1EMEHTOB.

PekomeHgyemasn gosa 2 n/ra.

MHTEPMAT. MPO®U CBEK/A

*Knakoe, KoOHUEeHTp1poBaHHoe yaobpeHne ana BHeKop-
HeBO NOAKOPMKU, KOTOpoe obecneynBaeT pacTeHue
MUKPO3/1eMEHTaMM B MPOMNOPLMAX, COOTBETCTBYHOLLMX
NoTPebHOCTAM MOAKOPMKM CBEK/Ibl, @ TaKXKe HaTpui,
MarHui 1 asoT, yaydlatolime cbop 1 ycBoeHue nuta-
TeNbHbIX MUKPO3/1eMeHTOB.

PekomeHgyemas go3a 2 n/ra.

MHTEPMATr. NNPO®U CTPYYKOBbIE 1 OBOBbIE

Knaroe, KOHUEHTPUpPOBaHHOe yaA0bpeHue ansa BHeKop-
HEeBOM NOAKOPMKK, KOTOpPOoe obecrneumBaeT pacTeHue
MWKpPO3/1eMeHTaMn B MPomnopLmax, COOTBETCTBYHLLMX
noTpebHOCTAM NOAKOPMKM 6060BLIX U CTPYYKOBbLIX
KyAbTYP, @ TaKyKe MarHuii 1 asoT, yaydiatouime céop m
yCBOEHWe NuTaTenbHbiX MUKpo3nemeHToB. CogepunT
TakXKe KobasbT, He0bX0AVMbIN AN PACTEHUN, KUBY -
LMX B CMMBMO3e C NanuanAapHbIMU BaKTepramMm KopHS.

PekomeHgyemasn gosa 2 n/ra.
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CopeprkaHue nuTaTenbHbIX BewecTs (r/n uam r/Kr) cnocos
NPUMEHEHUA
HA3BAHVE jobochas
MHCTpYKUMA
060roweHHoe| ya stukeTkax
NPoAYKTOB
Xuakne ANA cenbe VT KyAbTYP BHekopHesana
UL noaxopmka
3EPHOBbIE 195,0| 26,0 58,5 1,7 | 10,4 | 14,3 |0,065| 13,0 1-2a/ra
O/IEUCTBIE 186,0| 31,0 31,0 | 6,2 12 | 6,2 | 6,2 |0,062| 6,2 2-3n/ra
KVYKYPY3A 195,0| 26,0 55,0 | 52 78 | 91 | 91 (0,065| 14,3 2-3a/ra
INT @
KAPTO®E/Nb |185,0| 31,0 31,0 | 50 25 | 37 | 74 |0,060| 8,0 | TECHNOLOGY 2n/ra
CBEKNMA 194,0( 26,0 | 39,0 (24,0 | 6,5 26 | 26 | 85 (0,065 6,5 2n/ra
CTPYYKOBbIE
1 EOEOBbIE 180,0( 24,0 12,0 | 6,0 |0,024| 2,4 | 3,6 | 4,8 (0,036 3,6 2n/ra
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Bananve yao6pennin UHTEPMAI MPO®U Ha yporKaliHOCTb

Puc. 1. Yposkait [u/ra] v cogepskaHve knenkosuHb (%] B 031MMOM NiueHuLbl.
x03. KHexka, r. [TneseH, boarapua 2011

60 54,7

49,2 M koHTpOnb

50
M nporpamma UHTEPMAT 3EPHOBBIE

40
29
30 24

20

10

0

[u/ra] KneikosuHa [%)
Puc. 2. Yporkait o3vmoro panca rubpua Bepurtac [u/ra] YO ,[TAY" fpoaHo 2015
46 453
45
uy

43

[u/ra]

42
1

40

39

KOHTPOsb CraHpapTHoe 1. WUHTEPMAr
yaobpeHve PANC

Puc. 3. Yporkait nogconHeuHnka [u/ra) xo3. Knexxa, r. lneseH, boarapua 2011
3154 313
31

[u/ra]

291

KOHTPOsIb nporpaMmma
WHTEPMATI NOACO/HEYHUK
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OAHOCOCTABNAKOLLUME
MWUKPO3/IEMEHTHbIE YA0BPEHUA

«<MHTEPMAI »

ANA HEKOPHEeBOW NOAKOPMKMU C/X,
OBOLLHbIX U CaA0BbIX KY/AbTYP
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MHTEPMAT - BOP

Vno6peHrue cogepsxumT 6op B-11% (150 r/n1) B nerxkoyc-
BanBaemoit, opraHunyeckol dopme (6oposTaHoNAMUH).
PekomeHayeTca npu BelpalnMBaHUM pacTeHuii, 0cobo
Hy»KAatoLLMXCA B 60NbLWWX KoAMYecTBax bopa B A40CTym-
HoW hopme (AN 6bICTpol NMKBUAALMM AedurumTa 6opa).

[ocTynHada ynakoska: 1, 5, 20,1000 n

CocTtas (% macchbi)

N B
3,7 1,0

50,0 150,0
YnobpeHve goctynHo B ynakoeke - 1, 5,20,1000 nutpos

KynbTypbl: panc, caxapHaa ceekna, 6060BbIe KPYMHO- 1 MeIKOCEMEHHbIE, KYKY-
py3a, KapTodenb, Tabak, NoneBble KybTypbl, OBOLIHbIE, LBETbI, N10A0BO-AroAHbIe
AepeBba 1 KyCTapHUKM, MUTOMHUKK AepeBbes (paccagHnKm), KNyBHMKa, ManmnHa,
BUHOrpag,

PexkomeHayemblin pacxoa yaobpeHua npu ogHoM HekopHeBor nogkopmke — 0,8-1,0
n/ra (pacxopg paboyero pactsopa 200-800 n/ra). PekomeHayemoe Kom4ecTso
NOAKOPMOK Ha NPOTAKEHUM BereTaUuMoHHOro cesoHa — 2-5 (B 3aBMCMMOCTM OT BrAa
1 COCTOAHMA KyNbTYpbl).
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MHTEPMAT - MOJINBAEH

VaobpeHue cogepskut monmbaeH Mo-3% (33,0 r/n) B
NerkoycBavBaemMon pacTeHrem opraHmyeckon dopme.
PacTeHna HyxaaoTCa B HEOOMbLUIMX KOAMYeCTBaxX 3TOro
3/1eMeHTa, HO, TeM He MeHee, OH MMeeT OrpoOMHOoe 3Ha-
YyeHwve B NpoLeccax a3soTHoro metabonmsma, BAnAeT Ha
npeobpasoBaHua pochopa 1 npoueccsl poToCKMHTE3a
(npv 06pasosaHun xnopoduna).

Mo3B0NAET NPaBULHO NOArOTOBUTL 03VMbIE KyALTYpPbI K
6e30nacHoi nepesnMosKe. Yalle Bcero HegoCTaToK MO-

ANBAEHa MOXKHO HabMAaTb Ha MOYBaX NErkmx, a TaK »Ke
Ha 3aKMCAEHHbIX (C HU3KMM cogepyaHnem OpraHnYecKrx BeLecTs). YcBoaemMocTb
MOAMBAEHa pacTeHMeM 13 NOYBbI HAMPAMYIO 3aBUCUT OT YPOBHA ee pH — Npu CHK-
»eHUn ypoBHA pH pesko ymeHbLuaeTca.

CocTaB (% maccbl)

CocTas (r/n)
50,0 33,0

YnobpeHve goctynHo B ynakoske - 1, 5, 20 autpos

KynbTypbl: KanycTa, panc, 6o06oBble (nouepHa, knesep, ropox, ¢baconb), NoMmaop,
NOACOMHEUYHWK, CanaT, Tabak, WNuHAaT, Cenbaepen, TYKOBUYHbIe, KOpHenaoaHbIe,
NJ040BO-Ar0AHbIe AepeBba 1 KYCTapHWUKN, BUHOrpas.

PekomeHayembli pacxoa yaobpeHus npy o4HOM HeKopHeBo nogkopmke — 0,4-1,5
n/ra (B 3aBMCUMOCTM OT BUAA KYNLTYPbl, COCTOAHWA NOYBbI M PACTeHWN, @ TaK e
3Tana BereTauuoHHOro neproaa). Pekomerayembii pacxog pabodyero pacTsopa npu
oaHol nogropmke - 300-400 n/ra.

Mouemy MHTEPMAr- MOJINBAEH?

* yBennuMBaeT 06LLY0 YPOXKaMHOCTb,

*  NOBbILWAeT KayeCTBEHHbIe NOKa3aTenu yposkas,

*  MOBbIWAET YCTOMYMBOCTb PACTEHUI K HU3KMM TeMnepaTypam 1 3acyxe.
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MAKPO- N MUKPO3/IEMEHTHbIE
VAOBPEHUA

«MMHTEPMATI »

ANA HEKOPHEeBOMW NOAKOPMKM C/X,
OBOLUHbIX U CA40BbIX KY/AbTYpP

ANA KanefibHOro nosivea v opoLueHus
B Ten/IMYHbIX XO03AUCTBaX
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MHTEPMAI - HUTPOMATr-370

AsoTocogepx<auiee yaobperne N-27,5% (370 r/n),
npeaHasHauYeHHoe 415 BbIMNOJHEeHUA MCTOBOMN Nog-
KOPMKM C/X Ky/IbTYP 1 Caf0BO-0ropoAHbIX PacTeHui
- MO3BOANAET 6bICTPO M 3hHEKTUBHO BBECTM B pacTeHue
a30T B 1erkoycBavBaemMmoi gpopme.

PekomeHayeTca NpUMeHATb B Meprog MHTeHCUBHO-
ro pocTa v paseuTua pacteHnii (oco6eHHo B nepuoa
He6AaronpmMATHLIX TeMnepaTypHO-KANMATUUYRCKMX
TR ycnoBuit), Koraa KopHeBaa cuctema pacTeHma He B
COCTOSHWM CaMOCTOATEIbHO BNUTaTb HEO6XoAMMOoe

KO/IMYECTBO NMUTaTe/bHbIX BELLeCTB U3 MoYBbI.

| l li[

CocTaB (% maccbl)

N MgO0 SO0, B Cu Fe Mn Zn Mo Ti
275 | 30 | 07 |0025| 022 | 003 | 08 | 002 | 0004 0,01
CocTtas (r/n)

370,0 | 40,5 9,5 0,3 3,0 0,4 10,8 0,3 0,054 0,1
Fe, Cu, Min, Zn - EDTA.

YnobpeHve goctynHo B ynakoeke - 1,5, 20,1000 nutpos

KynbTypbl: 3epHOBbIe, panc, KyKypy3a, CBekna, kapTodesb, N1040BO-Aro4HbIe
AepeBbA W KyCTapHWUKK, KNYOHWKa, 0BOLLHbIE, TYKOBUYHbIE, KOPHENA04Hble, BU-
Horpag.

PekomeHayemblil pacxos yaobpeHuna npm 04HOM HEKOPHeBOWM NoAKOpMKe —
1-6 n/ra (B 32BMCMMOCTU OT BUAA KY/bTYPbl, COCTOAHWA MNOUBbLI U PACTEHWIA, 3Ta-
na BereTauMoHHOro nepunoaa). Pekomenayemsiii pacxog pabodero pactsopa npu
oaHow nogkopmke - 200-1000 n/ra.
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MHTEPMAT - POCDOP

Yno6peHve cogepxut pochop P,0,-35% (500 r/n) B ner-

KOyCBarBaemoM, opraHuyeckoin dopme.

06wen3BecTHO, 4TO B NpMpoAe, AOCTYNHOCTL docdopa

HaxoaALlerocs B noyse 415 pacTeHWn orpaHnyeHa:

* B NEPUOA BECEHHUX U OCEHHMX Noxon04aHui (npu Tem-
nepatype meHee +12°0),

* B Mepuof HegocTaTKa uan n3bbiTKa BOAbl B MoYBe,

* Ha NMoYBax KMCAbIX, @ TaK »Ke B pe3y/bTaTe upeamepHo-
rO N3BECTKOBAHMA.

[ocTynHana ynakoska: 1,5, 20,1000 n

CocTtas (% macchb)

2°5

6,0 35,0
Cocras (r/n)
85,0 500,0

YnobpeHuve gocTynHo B ynakoske - 1, 5,20, 1000 nutpos

KynbTypbl: NweHnua, A4MeHb (MoBbIWAaeT YCTOMYMBOCTb K 3aCyXaMm W NnoseraHuio),
KYKYypYy3a, panc, kapTodess, 6060Bble, NOACONHYX, NepeLl, orypLibl, TOMUAOPLI, Canar,
KanyCTHbIe, KOPHen0/abl, 1YKOBUUYHbIe, Pacosb, KNyOHMKA, 1eKopaTHBHbIe pacTeHus.
PekomeHayemblin pacxoa yaobpeHna npy ogHoM HeKopHeBol nogkopmke — 1,5-
6,0 n/ra (pacxoa pabouero pactsopa 200-1000 n/ra). PekomeHayemoe Konuyec-
TBO NOAKOPMOK Ha MPOTAXKEHWM BereTaumMoHHoro cesoHa — 1-4 (B 3asmMcnmoctm
OT BUAA M COCTOAHUA Ky/bTYPbl).

Hoqemy MHTEPMAr- ®0CPhOP?
Hana>kMBaeT NpaBuIbHOe pa3suTre N GOPMUPOBKY KOPHEBOW CUCTEMbI pacTeHus,

* YCKOPAET Hauasno cesoHa ybopku yposkana (Hanpumep, naogos nepua - Ha 7-10
AHel),

*  MOBbILAET YPOXKaNHOCTb BbIPALLMBACMbIX KYALTYD,

* M03BOMAeT NoAyunTb 3GGEKT «APYKHOro» Co3peBaHua NnaoaLos, npoanesaet
CPOK WX XpaHeHus,

* YCKOPAET BereTauMOHHbIM Ce30H (4TO BarKHO A9 KyKypy3bl, COM U paHHUX COPTOB
KapTodend),

*  MOBbILWAeT YCTOMUYMBOCTb PAaCcTeHUA K CEPO NMaeCeHu,

© yBesMYMBaeT COAeprKaHue LeHHbIX COCTaBAaLWmMX B NpogyKTax (Hanpumep:
60/blUe KpaxMarna - B KapToLLKe, caxapa - B Cax. CBek/e, 6e/ka - B 6060BbIx),

* N03BO/MAET YBEANUYNTb KOAUYECTBO 3K30MeHHbIX aMUHOKMCAOT, BuTamuHa C 1
KapoTuHa,

*  M03BO/AET YMeHbLWUTb KOAMYECTBO LLaBesneBoi KUCAOThI.
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MHTEPMAT - KA/IbLIUIA

KuaKoe, KOHLeHTPUPOBaHHOe, 6e3xnopHoe yaobpe-
HMe C BbICOKMM COePXKaHneM KanbLiva B 1erkoycean-
Baemol pacteHvem popme - Ca0-17,0% (260 r/n).

[LocTynHana ynakoska: 1, 5,20 n

CocTaB (% maccbi)
N MgO0 Ca0 B Cu Mo Zn
10,0 0,8 17,0 0,05 0,02 0,001 0,02

150,0 12,0 260,0 0,75 0,3 0,015 0,3
YnobpeHvie gocTynHo B ynakoeke — 1, 5, 20 autpoB

KyabTypbl: A46710HM, rpyLin, BULWHK, YepeLlHW, CANBbI, KAYBHMKA, MOMUA0PbI,
nepeLw, orypubl, KanycTa, IYyKOBWYHbIe, KanyCTHbIe, KOpHena04bl, canaT, Gacosb,
Ma/fIMHa, CMOPOAMHA, KPbIXKOBHMK, BUHOrpag, CesbCKOX03AMCTBEHHbIe NoeBble
KYAbTYpbl.

PexkomeHayembili pacxog yaobpeHus npu ogHOM HEKOPHEBOW MOAKOPMKe —
1,0-6,0 n/ra (pacxon pabouero pactsopa - 200-1000 n/ra). PekomeHayemoe Ko-
/IMYECTBO NOAKOPMOK Ha NMPOTAXKEHUM BereTaumMoHHoro cesoHa - 1-7 (8 3asucu-
MOCTM OT BMAA Ky/bTYpbl).

HO'-IeMy MnTepmar- KASIbLIUA?
MO3BO/IACT YBE/INYNTL CO4eprKaHne Ca0sB naodax,
orpaHnymBaeT pasBuUTne I'IO,CI,KO)KHOI/I FOpbKOl/I MATHNCTOCTH,
NA0Abl A0/bLIE XPAHATCA, COXPAHAA 340P0BbIN BHeLWHWN Bua (He BAHYT),
NoAKOPMKa He PaHNUT NNCTbeB, He M3MeHART OKPaCKM Na1040B.
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UHTEPMAT - KA/INNA-300

KoHLeHTp1poBaHHoe, fIerkoycBariBaemMoe Kanmeso-
cogepsaliee ygobperue K,0-22,0% (300 r/n) ana
HEeKOPHEeBOM NOAKOPMKM CeNbCKOX03ANCTBEHHbIX, Ca-
[0BbIX 1 OBOLLHbIX PACTEHUM U KYNLTYP.

et

[LocTynHana ynakoska: 1,5,20 n

CocTaB (% maccbl)

N PO

2°5

3,0 22,0

CocTas (r/n)
41,0 300,0
YnobpeHve agocTynHo B ynakoeke — 1,5, 20 autpoB

KynbTypbl: 3epHOBbIe, panc, Kykypy3a, CBekna, kKapTodesb, mMoMnaopsl, orypLbl,
neped, YKOBUYHbIE, KOPHeMNI0AHbIe, KanyCTHbIe, BUHOrpag, N1040BO-AroaHbie
AepeBba 1 KYCTapHWKK, KNyBOHWKa, AeKopaTHBHbIe.

PexkomeHayembll pacxog yaobpeHusa npu ogHOM HEKOPHEBOW MoAKOPMKe —
2,0-5,0 n/ra (B 3aBMCMMOCTM OT BUAE Ky/bTYPbl, COCTOAHWA MOYBbI U PACTEHWN,
3Tana BereTaunoHHOro neproaa). PekomeHayemslin pacxoa pabodyero pactsopa
npuv ogHov nogkopmke - 200-1000 n/ra.
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MHTEPMAT - PK10:18

Knaroe, pochopo-Kanvesoe yaobpeHre ansa Hekop-
HeBOW NMOAKOPMKM.

CocTtas (% macchbi)
N PO, K,0 Ti
2,5 10,0 18,0 0,01

34,0 136,0 245,0 0,14
YnobpeHve goctynHo B ynakoeke - 1,5, 20,1000 nutpos

KynbTypbl: 3epHOBbLIE, CeMeHHbIe TPaBbl, KYKypy3a, panc, Kaptoders, N1o4080-
AroAHble AepeBba 1 KyCTapHUKK, KNyBHMKA, Nepeu, MoMUA0PbI, OrypLibl, KanycT-
Hble, KOPHenIoabl, TYKOBUYHbIE, AeKOPaTMBHbIE PACTeHMA.

PekomeHayemeblin pacxos yaobpeHuns npy 04HONM HEKOPHeBOW NOAKOPMKe —
1,5-3 n/ra (B 3aBUCUMOCTM OT BUAE KYAbTYPbl, COCTOAHMWA MOYBbLI 1 PACTEHUI,
3Tana BereTauVoHHOro neprnoaa). Pekomerayemsiin pacxoq paboyero pacTsopa
npuv ogHoM nogkopmke - 200-1000 n/ra.
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IMVY/IbCUOHHOE MUHEPA/IbHOE
VAOBPEHUE

«MHTEPMATI
MPUMYC-CEMEHA»

ana obpaboTku cemaH
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MHTEPMAT - MIPUMYC-CEMEHA

IMyNbCUMOHHOE, MUHepasbHoe yaobpeHve anda npes-
MoCeBHoM 06paboTKM cemeHHoro martepuana (MHKpyC-
TauMm - MOXKHO NPUYMeHATb COBMECTHO C NPOoTpaBu-
Tenamm).

brarogapa KommnaekcHOMY Habopy MUKPO3/1eMeHTOoB,
nossonseT obecneynTb NoAHOLEeHHoe, cbanaHcmpo-
BaHHOE NMTaHWe B HaYasibHOM 3Tare pocTa pacTeHui
- 3bbeKTUBHO yBeAnUYMBaeT IHepPrn NpopacTaHma 1
BCXOXKECTb CeMAH, YCKopAeT NpoLecckl CTapToBOro
YKOpPEeHeHWs, MoBbIWaeT yCTOMUMBOCTL Ky/bTYp K He-
6M1aronpUATHBLIM BO34eMCTBUAM Cpeabl, 601e3HAM 1 BpeauTensam, No3BonAs Ka-
4eCcTBeHHO MCMO0/b30BaTh NOTEHLMA YPOXKaMHOCTM M3BPaHHOro copTa.

CocTaB (% maccbt)
N | PO | KO | Mg0 | B Cu | Fe | Mn | Mo | zn | Ti
1,5 1,0 1,0 1,8 0,2 0,2 0,9 0,3 0,06 0,4 0,15

Cu, Fe, Mn, Zn - EDTA.
VYnobpeHve agocTynHo B ynakoeke — 1,5, 20 autpoB

KynbTypbl: NweHua, Aa4MeHs, TpUTKKaNe, 0Bec, KykKypy3a, CBeKk/a, panc, KapTo-
denb, 6060BbIE KPYMHO U MeIKOCeMeHHbIe.

PexkomeHayemblii pacxog yaobpenus: 0,5-1,51 Ha 1000k cemsan (ana obecneve-
HMA PAaBHOMEPHOCTM NMOKPLITUA BCEM MOBEPXHOCTH CeMAH HeOBX0AMMO pasBecTm
yAo6peHne B COOTBeTCTBYIOLLMX MPONOPUMUAX C BOAOK).
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HKNAKOE, BbICOKOKOHLUEHTPUPOBAHHOE
VAOBPEHUE 4114 TENNANYHbIX XO3AUCTB

«MUHTEPMATI
MUKPO-NMMHOC»
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MHTEPMATI - MUKPO-MNAKOC

Krakoe, KOHLEeHTPMPOBaHHOe ya06peHve 4nsa cucTem
depTuraumm (rMaponoHMKa, asponoHMKa, KaneslbHbin
M KanuASPHBIN NOANB) TeNAMYHbBIX XO3ANCTB - coaep-
YKNT HABOP MUKPO31eMEHTOB B XenaTHol dopme.

YaobpeHne MOMKHO NPUMEHATL Kak Ha TPaaMLMOHHbIX
ocHoBaHuAax (oropoaHada 3emns, cybcTpar, Topd, cono-
Ma), TaK M Ha MHepTHbIX (MMHepansHada BaTa, Kepam-
31T, KOKOCOBOE BO/IOKHO).

[LocTynHana ynakoska: 5, 20,1000 n

CocTaB (% maccbl)

N B Cu Fe Mn Mo Zn
1,2 0,2 0,1 2,0 0,8 0,05 0,3
CocTas (r/n)

14,0 2,8 1,5 24,0 10,0 0,6 3,5
Cu, Fe, Min, Zn - HEEDTA
VYaobpeHue cTabunbHo B pactBopax pH 3,0 - 8,0.
YaobpeHve goctynHo B ynakoske — 1,5, 20, 1000 autpos

JINCTOBAA NOAKOPMKA: pacTeop KoHueHTpaummn 0,05-0,1% (0,05-0,11 yaobpe-
HUA Ha 1001 Boabl). KOHUEHTPaLMio MOXKHO yBeamnunThb A0 0,2% (B cooTBeTCTBUN C
TpeboBaHWAMM MO NUTAHWIO 0TAe/bHbIX COPTOB, 3Tana BereTaloHHOro Neproaa,
COCTOAHMSA PaCcTeHui).

DEPTUMALUA: koHueHTpaums 0,5-1,0% B maTouHbix pacTeopax (100-KkpaTHoM
KOHLeHTpaumn); KoHueHTpaumda 0,005-0,01% B pacTsopax roToBbIX K NprmMeHe-
Huto (0,5-1,01 yonobperna Ha 10 0000 pabodero pactsopa).
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V/IbTPA MUKPOrPAHY/INPOBAHHbIE
XENATbI

«<MNKPOXENAT»

ANA HEKOPHEeBOMW NOAKOPMKM C/X,
OBOLUHbIX U CA40BbIX KY/AbTYpP

ANA KanefibHOro nosivea v opoLueHus
B TeN/JIMYHbIX X03AUCTBaX
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XENNATUPOBAHUE

YTo TaKkoe xenat?

3710 cTabuibHOe codeTaHre KaTuoHa MmeTanna (MMKPO31eMeHTOB) C TaK HasbiBa-
eMbIM IMraHaom (XenaTupyoLLMm areHToM), B KOTOPOM MOH MeTanna (+) cnapeH ¢
opraHuyeckor (=) cybcTaHumen, co3aasasn KobLeByo CTPYKTYPY.

XenaTupyrwmm KaTUOH CcXenaTUpoBaHHbIN
areHT meTanna meTann

CeoiicTBa XxenaTos

XenaTbl 1erko pacTBOPMMbI B BOAE 1 B TakoW GopMe aydlle yCBanBatoTCA pac-
TEeHWAMK, NOTOMY MNOAKOPMKa CTaHOBUTCA Bonee 3GdeKTUBHOM.
Mpouecc xenaTr3aumm MUKPO3/1eMeHTOB NpeA0TBPaLLaeT peaKkLmio C CObpaBLIMMK-
CA B pacTBOpax APYrMMu nuTaTesbHbIMM BeLeCcTBaMu, a Tak>Ke nepexod KaTMoHOB
MeTasna B HepacTBopuMble coegnHernd B Boge (dochaTsl, Kap6oHaTbI, antomocu-
AIVKATbI, TMAPOKCU AL M UM NMOA06HbIe).
CxenaTupoBaHHble KaTMOHbI MUKPO3/1eMeHTOB TPpyAHee BXOAAT B HexkenaTesbHble
peaKLmu C akTUBHbIMYM BelecTBaMu CPeaCTB 3aLliMThl pacTeHni.

MpevmyuiecTBa xenaToB B NOAKOPMKEe pacTeHui

CxenaTMpoBaHHbIe 31eMeHTbl yYlle YCBanBatoTCa PacTeHUAMM U erye TpaHc-
NOPTUPYIOTCA B TKAHAX PACTeHUIA.
PacTeHune mokeT nonyyaTe CBOOOAHBIV MOH MVKPO3/1eMeHTa A xenat NosIHOCTbHO,
a NPoLeCcC NoyYeHWs NPOMCXOAMT Hepes KOPHeBYH CUCTeMY UK NCTbA.
OnpbICKMBaAHKME PaCcTeHMM CxenaTMpPoBaHHLIMK PACTBOPaMM MUKPO31eMeHToB bonee
6e30mnacHo (MeHbLNI PUCK NOBPEXKARHMIA), YeM B C/lydae MPUMEHeHWA NPOCTbIX CO-
NAHBIX PAacTBOPOB (CyNbGATOB, HUTPATOB, X/I0PVAOBE).
CxenatvpoBaHHble MUKPO3/1eMeHTbl COXPaHAKT CMOCOBHOCTb K CBOEMY npeaHa-
3HauYeHWIo 1 AeCTBMIO BO BpemMd 06LLero npymMeHeHrs cmecelt yaobpeHnii co cpea-
CTBaMu 3alWnTbl pacTeHunit. MprumMeHeHne cxenaTMpoBaHHbIX MUKPO3/1eMeHTOB B
npoLeaypax HeKOpHeBOM NOAKOPMKM 1 B NMOAMOTOBKE NUTaTe/bHbIX PAacTBOPOB A5
bepTuraumm ysenmumeaeT CTabnabHOCTb 3TUX PacTBOPOB.
XenaTtbl NUTaTeNbHBLIX MUKPO3/1eMeHTOB 0T 2 40 5 pa3 addeKTrBHee, Yem 1x Cyb-
daTHble conn .
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XE/NATbI B ®EPTUTALUN

QepTturauma (kanenbHas NOAKOPMKaA, CBA3AHHAA C HABOAHEHMEM — 3TO CHabKe-
HVe pacTeHW COOTBETCTBYHOLMM KOIMYECTBOM BOAbl BMeCTe C PaCTBOPEHHbIMU B
HEM NoMe3HLIMK BeLLIeCTBAMM), NOBCEMECTHO NPUMEHARTCA B MHT@HCMBHbIX Ca0BbIX
BO34e/1bIBaHMAX. ITOT CNOCO6 NOAKOPMKM TpebyeT TOHHOr0 A03MPOBaHWA NUTaTeb-
HOrO PAcTBOPA, @ TaKKe NPYMEeHeHWs B NMOSHOM Mepe PacTBOPUMbIX yA06peHWi Bbl-
COKOro KayecTsa.

Vlcnonb3oBaHue CXenaTrpoBaHHbIX MMKPO3/1eMeHTOoB ANA NpUroToBaeHnA NiTa-
Te/lbHbIX PACTBOPOB obecneunsaer BbICOKYO CTabunbHOCTL B KOHUEeHTPMPOBAHHbIX
pacTBOpax Ha AanTesibHoe Bpema.

B 3TOM meToge ocyLlecTsneH nogbop COOTBETCTBYHOLLMX XMMNYECKMX hopM Mu-
TaTe/IbHbIX BeLWeCcTB, NMo3TOMY 60blI0Oe 3HAYeHKWe MMeHOT CBOMCTBA XenaTos. Mexa-
HM3KMpOBaHHaA GepTuraums A4aeT BO3MOXKHOCTb TOHHOMO A403MPOBaHNA MUTATENbHbIX
BeLLeCTB B KONMYECTBaX, MPUCNOCOBAeHbIX K OTAE/IbHbIM 3Tarnam pasBuTUa PacTeHUIA.
Mo3BONAET paBHOMEPHO BHOCKTL NMUTATesIbHbIN PAaCTBOP Ha BCHO NMOBEPXHOCTL N0/,
6/1M3K0 K KOPHEBOW C1CTeme pacTeHui, baarogapa Yemy NoAKOpMKa NPoMCXoamT
60nee 3pdeKrTnBHO. HyKHY0 403y XenaTa MOXKHO BbIUYMCANTL C MOMOLLLH GOPMY/Ib.

VHMBepcanhthﬁ Crnoco6 BbICYMUTLIBAHUA A03bl Xenarta gnAa onpegeneHua pexko-
MeHA0BaHHOW 4,03bl BHRCEHUA A1 BCexX KpUCTan/indyeCKuUX xenaTos.

roe:
X - konuuecTso xenata [r]
X = S.V S - pekoMeH0BaHHOe cogep*nmoe
Z.10 MWKpO3/1eMeHTOB B MUTaTenbHOM pacTeope [Mmr/n)

V - 06bem roToBOro nuTaTensHoro pacteopa (1]
Z - cofiep:K1MMoe MUKPO3/1eMeHTOoB B xenaTe [%]

Mpy NPUrOTOBAEHMM KOHLEHTPMPOBAHOMO PacTBOPa PacHMTaHHyo 403y xenaTa
HY*KHO COOTBETCTBEHHO YBeUUNT.
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VIbTPA MUKPOIrPAHY/IMPOBAHHbIE XE/IATDI

MWKPOXE/NAT

100% PACTBOPMMOCTb B BOAE
CTPYKTYPA YNI6TPA MUKPOIPAHY/
CTABMNBHOCTb B PACTBOPAX M 3MMEKTMBHOCTb

Cepusa yaobpenniit MUKPOXESAT npesHasHayeHa ana HeKopHeBoW NoAKOPMKM
pacTeHui, depTuraum 1 rmapornoHMKK, ana Toro, 4tobbl 3ddeKTMBHO banaHcpo-
BaTb 1 YCTPaHATb HeAOCTATKM MUKPO31EMEeHTOB: Meau, ¥enesa, LMHKa 1 MapraHua.
XenaTHble GopMbl MUKPO31eMeHTOB 06ecrneyrBatoT GeICTPOe Nor/oLLeHre 1 ycBoe-
HVe pacTeHNAMM, Yem TPaaMLMOHHbIe MUHepanbHble dopMmbl. [pegoTepallatoT 06-
pa3oBaHKe HebNaronPUATHBLIX XUMUYECKIMX peaKLmMn B paboyem pacTBope C A4pyrimm
nuTaTesbHbIMI BeLLeCTBaMM 1 arpoxXmmmnKaTamm. Xenatsl MoryT 6bITb MCM0/1b30BaHbI
BMecTe C 60/1bLMHCTBOM HeKOPHEeBbIX yA00peHWin U CpeacTB 3alMThl pacTeHWn 1
ABNATCA SPPEKTUBHBIMYU AarKe NPU HU3KKX 403aX.

5 EINTERMAG '_ e o -
= —

w Zn-15 usj Mn-13 5 5

= EDTA x epTa (W ¥

(W) Y S S

o Q S g

5 = g £

s =
Q} Py "y 0000 g

B

‘s Yo W 6

WHHOBALIMOHHAA - V/IbTPA MUKPOIMPAHY/A

bnarogapa coBpemMeHHbIM TeXHON0MMAM y/bTPa MUKPOrpaHyAnMpoBaHna, yaobpe-
H1Aa MUKPOXESAT BbigenstoTca Ha pbiHKe HOBbIMU GU3MYEeCKMMU 1 BYHKLIMOHANb-
HVYMW CBONCTBaMM:

BbiCcTpas 1 nonHan pacTBOpMMOCTb B BoAe

BbicokaA pacTBOpMMOCTb B XO/I0AHOW W *eCTKoM Boge

OTcyTCTBYE MbIAV NMPY ONOPOKHEHNN YNAKOBKM

BbicoKan CTOMKOCTb K CNeXKMBAHMIO NPY XpaHeHnm

VYHUKanbHasA CTPYKTYpa ynbTpa MMKporpaHyn o6ecneunBaer 6bicTpoe
pacTeBopeHue B Boge. DoTorpadua ynstpa rpaHysbl B 60-KpaTHOM yBeAnyYeHnm.
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MWKPOXEJIAT Fe-13

e YnbTpa MUKporpaHynMposaHHoe, NO/IHOCTbIO PAcTBO-
pumoe B Boge yao6peHuve ans NMCTOBOW Y NOYBEHHOM
Fe-13 MOAKOPMKU CeMbCKOX03AMNCTBEHHbIX M OropoaHbIX pac-

EDTA o
TeHUW, TeN/IUYHbIX KYAbTyp.

Cocras: ene3o Fe-13% [130,0 r/kr] pacTeopumoe B
Boge.

Xenatupytowmin areHT - EDTA. YaobpeHue cTabunbHo B
pacteopax pH a0 10.

KynbTypbl: 0BOLLHbIE, AEKOPATVBHbLIE pacTeH1d, N1040-

BO-AroAHble AepeBbsa 1 KyCTapHUKN, K1yOHWKa, nonesble
C/X RYyNbTYpbl.

> MIKROCHELAT

* JINCTOBAA NOAKOPMKA: perkomeHayemelin pacxod — 0,2-1,0 kr/ra.

*  OPOLLUEHME (pepTuraums, KanenbHbI NOAUB): KOHLIEHTPALMIO PACTBOPa U Ne-
PUOAMYHOCTb NMOAKOPMKM MPUHATE HA OCHOBaHWM aHasM3a NMoyBbl, PeKoMeHAaLMN
Mo NUTaHWIO A@HHOM Ky/bTYpPbl U 3Tana BereTaTMBHOIo neproaa.

MWKPOXEJAT Fe-11

R VnbTpa MUKpPOrpaHyAMpoOBaHHOE, MOMAHOCTLIO PACcTBO-
pumoe B Boge yaobpeHue 419 IMCTOBOM Y NOYBEHHOM
Fe-11 NOAKOPMKM CEMbCKOX03ANCTBEHHbIX Y OrOPOAHbIX pac-

DTPA -
TeHUW, TeMN/INYHbIX RKYAbTyp.

CocTas: keneso Fe-11% [110,0 r/kr] pacTBopumoe B
Boge.

Xenatupytowmit areHT - DTPA. YaobpeHure cTabunsHo B
pactsopax pH go 11.

KynbTypbl: 0BOLLHbIE, AE€KOPaTMBHbIE pacTeHus, Nao40-

BO-ArOAHbIe AePeBbsA 1 KYCTapHUKM, KNYBHVKaA, Nonesble
C/X KynbTypbl.

> MIKROCHELAT

JINCTOBAA NOAKOPMERA: pekomeHayembiin pacxog — 0,2-1,0 kr/ra.

OPOLUEHME (dpepTurauma, KanenbHbIN NOAMB): KOHLIGHTPALWIO PacTBoOpa 1 ne-
PUOAMYHOCTL NMOAKOPMKM MPUHATL HA OCHOBaHMM aHasM3a NMouyBbl, PeKoMeHAALMM
Mo NUTaHWIO AAHHOM KyNbTypbl M 3Tana BereTaTMBHOro neproaa.
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MUWKPOXEJIAT Mn-13

s VYnbTpa MUKpOrpaHynupoBaHHOe, NOMHOCTLIO PACcTBO-
pumoe B Boge yao6peHue gna MCTOBOI U NOYBEHHOMN
Mgaﬁ MOAKOPMKM CeNbCKOX03ANCTBEHHBIX M 0ropoaHbIX pac-

TeHWM, TeNAUYHbIX KynbTyp.

CocTas: mapraHeu, Min-13% [130,0 r/kr] pacTeopumbiii
B BOge.

Xenatupytowmin areHT - EDTA. YaobpeHune ctabunsbHo B
pacteopax pH a0 10.

KynbTypbl: 3epHOBbIE, CBEKANA, panc, KyKypy3a, KapTo-

denb, BUHOrpas, 4eKopaTuBHbIe PACcTeHNs, KanyCTHble,
N1040BO-Ar0AHbLIE, KNYBHWKA, AP. C/X KyNLTYpSI.

> MIKROCHELAT

* JINCTOBAA NOAKOPMKA: perkomeHgyemeblin pacxos — 0,25-1,0 kr/ra.

*  OPOLLEHME (pepTuraums, KanenbHbI NOAUB): KOHLIEHTPALMIO PACTBOPA U Me-
PUOAMYHOCTb NMOAKOPMKM MPUHATL Ha OCHOBaHWM aHanm3a NoYBbl, peKoMeHAaLMiA
Mo NUTaHWIO AAHHOM Ky bTYpPbl U 3Tana BereTaTMBHOMO Nneproaa.

MUKPOXESAT Zn-15

S | VnbTpa MUKpPOrpaHyAMpoBaHHOE, MOMAHOCTLIO PAacTBO-
pumoe B Boge yaobpeHue A41a AMCTOBOIN Y NOYBEHHOMN
Zn-15 NOAKOPMKM CebCKOXO3ANCTBEHHbIX U OrOPOgHbIX

EDTA v
pacTeHuun, Ten/IMYHbIX KynbTyp.

CocTaBs: uMHK Zn-15% [150,0 r/kr] pacTBOopuUMbIi1 B
Boge.

XenaTtupytowmii areHT - EDTA. YaobpeHuve cTabunbHo B
pactsopax pH go 11.

KynbTypbl: KyKypy3a, KapTodesb, 1eH, XMesb, N1040B0-

AroAHble 4epeBba 1 KYCTapHWIKK, BUHOrpag, OBOLLHbIe,
Apyruve c/x KynbTypbl.

> MIKROCHELAT

JINCTOBAA NMNOAKOPMKA: perkomeHayemblin pacxog — 0,2-1,0 kr/ra.

* OPOLLUEHUE (dpepTuraumsa, KanenbHbIM MOAUB): KOHLEHTPALIMIO PacTBOPa U
nepruoaMYHOCTL MOAKOPMKM NPUMHATL HAa OCHOBAHMM aHanM3a No4Bbl, peKoMeH-
AAaUNA MO NUTAHWI0 AaHHOW KybTYpbl 1 3Tana BereTaTMBHOMo nepuoaa.
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MUKPOXENAT Cu-15

EINTERMAG

Cu-15
EDTA

[ocTynHas ynakoBka: 5, 25 Kr

YnbTpa MUKpOrpaHynnpoBaHHOeE, NOHOCTLIO PacTBO-
pumoe B Boge yao6peHune gna NMCTOBOI U NOYBEHHOMN
NOAKOPMKM Ce/bCKOXO3ANCTBEHHbIX U OropoaHbIX
pacTeHuit, TeNANYHbIX KYALTYP.

Coctas: meab Cu-15% [150,0 r/kr] pacTeopumas B
Boge.

Xenatupytowmii areHT - EDTA. YaobpeHue cTabunbHo B
pactBopax pH go 11.

KynbTypbl: 3epHoBbIe, KyKypy3a, KapTodens, CBeKkna,
NnoACOMHEeYHMK, NN0A0BO-ArogHblie gepeBbA N KyCTap-
HUKW, BUHOrpag, KNyoHWKa, Apyrue c/x KynasTypbl.

= JINCTOBAA NOAKOPMKA: pekomeHayembli pacxod npy oaHoM nogkopmke — 0,1-

1,0 kr/ra.

= OPOLUEHUE (bepTuraums, KanenbHbIM MNOAMB): KOHLEHTPALMIO pacTBopa U
nepmoan4YHOCTb NOAKOPMKNM MPUHATbL HA OCHOBAHWMKM aHaM3a No4YBbl, PeKOMeH-
A3aUMi N0 MUTAHMIO AAHHOM KyALTYPbI 1 3Tana BereTaTMBHOro nepunoaa.
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VHUBEPCA/IbHbIE VAOBPEHUA

yHuBepcaanblﬁ M pa3HO06pazHbI/ COCTAB NO3BO/ACT HAXOAUTD LMPOKOEe
npumeHeHue Npu BbiPalMBaHUM NA0A00BOLHbIX, CAA0BbIX, Ar0g4HbIX
KyNbTYp, @ TaKKe AeKOPaTUBHbIX PAacTeHUIl Ha pasHbIX 3Tanax pa3BuTUA -
KaK Ha OTKPbITO No4Be, TaK U B YKPbITUM.

BbICOKOKOHLIEHTPMPOBaHHbIE, 6e3X10pHbIe yA0BpeHNs CoaepsKaT ramMmmy »Kiu3-
HEeHHO HeOBXOAMMbIX MMKPO3/1eMeHTOB B /IerkoyCBanBaemMo 41a pacTeHnii xe-
naTHoM Gopme, rapaHTUPYIOLWMX NPaBuibHoe 1 3G GeKTUBHOe BNUTbIBaHMe Kop-
HEeBOW CMCTeMOM pacTeHMa MakpoCoCTaBAAOWMX 13 NMOUYBbI - HAW/M WNPOKoe
NpUYMeHeHWe Npu BblpalyMBaHWM TaKMX KybTYpP KaKk: 0rypLbl, TOMMUA0pPbI, Neped,
canar, uBeTbl, KAYyBHWKA, ManuHa, KPbI*KOBHWK, CMOPOAMHA, BUHOrpag, CafoBble
NN0LOBO-AroAHbIe A4epeBbA U KYCTAPHUKK, 4eKOPaTMBHbIE PacTeHns 1 Ap.

lNMpoBepeHHbIMU NOKasaTenamMmu 3¢ peKTUBHOCTU ABAAIOTCA:
*  MOBbILLIEHMe YPOrKalHOCTH,

* yAydlieHne KaueCTBeHHbIX MoKasaTesnen,

*  MOBbILIEHVEe YCTOMYMBOCTY K 3a60/1eBaHVAM 1 BpeanTenam.
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MHTEPMAT - IVKOBUYHbIE
- VYOOBPEHWE OJTA NYKOBUYHbIX

VaobpeHuve npegHasHayeHo 419 BbINOAHEHWA AUCTOBOM
MOAKOPMKM BCeX BUAOB IYKOBUYHbLIX PACTEHWI — NYKa,
NyKa-nopes, 4ecHoKa.

ConepK1T rpamMoTHO CHanaHCMpPOBaHHLIM Habop Makpo
M MMKPOCOCTABAAIOLLMX — NO3BO/ART KA4YeCTBEHHO M0-
BbICUTb NOTPEBUTENLCKIME 1 BKYCOBbI NMoKasaTenu ny-
KOBWYHbIX PacTeHui.

[JocTynHana ynakoska: 0,25,11

CocTaB (% maccbl)
N PO, | KO B Cu Fe Mn Zn
3,0 4,0 10,0 0,01 0,04 0,03 0,01 0,03

Cu, Fe, Mn, Zn - EDTA.
YnobpeHuve goctynHo B ynakoseke — 1, 5, 20,1000 autpos

PekomeHayeTca Ha NPOTAXKeHNW BereTaLMoHHOro Ce30Ha BbINOMHUTL 2-3 onepaumn
no HeKopHeBOW NogKkopmKe ¢ nHTepsanom B 10-14 gHel, pacxoaya Kaxkabli pa3
3-8 5 ynobperwnd Ha rexktap (nopumio yaobpeHna nogobpaTthb B 3aBUCMMOCTH OT MO-
TeHLUMana U CocTasa NoyBbl, @ TAKXKe BO3PacTa 1 COCTOAHMA PacTeHui).
PekomeHayemasn KOHUeHTpauus pabouer pacteopa 1-2% (1-2 n yao6penns Ha
100 n Bogpbl), oNTUMAaNBLHLIN pacxog paboueri kugkoctu - 300-400 n/ra.
MepByto ornepaLnio No MMCTOBOKM NOAKOPMKE TYKOBUYHBIX PACTeHMIM MOXKHO BbINo-
HWUTb B Nepuog 1-2 HaCToALLMX MNCTLEB, Nocneayrowume — c nHTepsanom B 10-14 gHein.
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UHTEPMAT - KANYCTHbIE
- YAOBPEHUME AN1A KAMYCTHbIX

fNlerkoycBanBaemoe ygobpeHune, npegHasHavyeHo 41n
BbINO/IHEHMA MCTOBOM NOAKOPMKM BCEX BUAOB KanycT-
HbIX pacTeHN — 6e10KOYaHHOWM, KPAaCHOKOYaHHOM, Ne-
KMHCKOW, BprOCCensCKom, AMCTOBOM KanyCThl, KOnbpabu,
6pOKKON.

CofeprKuT cbanaHCMpoBaHHbI HABOP MAaKPO U MUKPO-
COCTaBAAKLWMX — MO3BONAALT KAYeCTBEHHO MOBbLICUTb
—_— noTpebuTensCK1e 1 BKYCOBbIe MOKasaTenu KanycTbl.

[LocTynHana ynakoska: 0,25, 11

CocTaB (% maccbi)

N P,0, K,0 B Cu Fe Mn Mo Zn
4,0 4,0 8,0 0,01 0,02 0,05 0,04 0,01 0,01
CocTas (r/n)

45,0 45,0 90,0 0,11 0,23 0,57 0,45 0,11 0,11
Cu, Fe, Min, Zn - EDTA.

YnobpeHve goctynHo B ynakoeke - 1,5, 20,1000 nutpos

PACCALA: MoagkapmavsaTb paccagy Metoaom noansa (Uav noatanavBaHus — npu
BbIpaLLMBAHWUM B KAcceTax Ha 3anpasseHHomM cybcTparte), npumenss 0,5-1,0% pac-
TBOp yaobperus (0,5-1,0 n ygobperna Ha 100 n Bogs!). Pacxoa paboyero pacTeopa
- 5-10 n paboyei Ha 10m? 06pabaTLIBaEMOMN MOBEPXHOCTY.

Paccapay B kacceTtax He6onbLIoro o6bema (6onee 160 AveeK B KacceTe) NogKapM-
n1BaTh 2-3 pasa C MHTepBasnom B 5 gHeit. Paccaay B CTakaHuMKax Mam roplioykax
nogkapmameaTb 2-3 pa3a C MHTepBasaom B 4-5 gHel 40 MOMeHTa BblCagKu Ha
NOCTOAHHOE MeCcTo pocTa.
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BbIPALLUBAHUE B NOYBE (nocne BbicagKu): HauaTb BbINOAHEHWE NOAKOPMKM
MO»HO Yepes 2-3 Hegenun noc/e BbiCaakn paccaabl B noyuBy. Ha npoTaxkeHnn Bere-
TaUMOHHOro Nepmoaa BbINOAHWTL 3-5 onepaumii No HeKOPHeBOM NOAKOPMKEe C UH-
Tepsanom B 14 aHeln, pacxoaya Kaxkablit pas 3-8 1 yanobpennd Ha rektap (konvde-
CTBO 06paboToK 1 NopuMio yaobpeHna nogobpaTts B 3aBMCMMOCTM OT NoTeHumana
1 COCTaBa NoYBbl, BO3pacTa 1 COCTOAHMA pacTeHWn, KonruyecTea NpeaBapuTebHO
BHECeHHbIX B MO4YBY OCHOBHbIX yaA06peHuit). PekoMeHayemas KoHUeHTpauma pa-
6ouero pactsopa 1-2,0% (1-2,0 n yno6pexus Ha 100 11 BoAbI), ONTUMaNbHbIN pac-
xoa - 300-400 n/ra.

MpekpaTuTb BoiNONHeHUe nogkopmKku: PAHHNE COPTA - 3-4 Hegenu nepep cbo-
pom yposkan; NMO3JHWNE COPTA - B cepeanHe aBrycTa.

MHTEPMAT - KOPHEN/OAHbIE
- YAOBPEHWNE 1A KOPHENAOAHbIX

= JlerkoycBanBaemoe yao6peHue, 419 BbINOAHEHUS 11—
CTOBOW MOAKOPMKM BCEX BUAOB KOPHEMIOAHbIX pacTe-
HWUI1 — MOPKOBW, MeTPYLLUKK, pernbl, peanca, cenbgepes,
CTO/10BOW CBEK/IbI.

CopepkuT cbanaHCcMpoBaHHbIM HABOP MaKpPo U MUKPO-
COCTaBAIOWMX — NO3BOALT KAYECTBEHHO MOBbLICUTb
NoTpebmTenbCKMe 1 BKYCOBbIe MoKasaTenu KopHe-
NAOAHBIX PACTEHWUI.

[JocTynHana ynakoska: 0,25,11
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CocTaB (% maccbl)
N PO, K,0 B Cu Fe Mn Mo Zn
3,0 10,0 4,0 0,01 0,04 0,03 0,01 0,005 0,02

34,0 113,0 45,0 0,1 0,45 0,34 0,1 0,06 0,23

Cu, Fe, Mn, Zn - EDTA.
YaobpeHuve goctynHo B ynakoske — 1, 5, 20,1000 autpoe

PekomeHagyeTca Ha NpoTAXKeHWM BereTaluMoOHHOro Ce30Ha BbINOAHUTL 2-4 one-
paLmu No HeKopHeBOW MNOAKOPMKe, pacxoaya KaxKabli pas 3-8 n ynobpeHus Ha
rexktap (KonmuecTeo 06paboToK M NOPLMIO yAOBpeHua NogobpaTts B 3aBUCMMOCTM
OT NoTeHuMana 1 CocTaBa No4yBbl, BO3pPaCTa M COCTOAHMA pacTeHn, KonnmyecTsa
npeaBapuTesibHO BHECEHHbIX B MOYBY OCHOBHbIX YA06peHui).

PekomeHgyemas KOHUeHTpauua pabouero pacteopa 1,0-1,5% (1,0-1,5 n yao6pe-
HuA Ha 100 n Boabl), ONTUManbHbIN pacxog paboueit xxugroctu — 300-400 n/ra.

MOPKOBb, NETPVLUKA, PEMNA, PEAUC, CTO/I0BAA CBEK/A: B nepunos MHTEH-
CVBHOIO POCTa BbIMNOAHATL MOAKOPMKY C MHTEpBanom B 14 aHel;

CENbAOEPEN: nepByio NOAKOPMKY BbIMOMHUTL Yepes 3 Hegenu nocse Bbi-
CafKu paccagbl; nocnegywwme — C MHTepBasom B 14 agHen nocne nepeom
(Ha NpoTAYKeHWM BereTaLmMoHHOro Neproaa PeKoMeHayeTCs BbiMoMHUTbL 3-4 nog-
KOPMKW).
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MHTEPMAT - OrvyPUbl, OPXUAOEA,
KNEMATUC, NENAPIOHUMN,
AEKOPATUBHO-LUBETYLLUE

CocTtas (% maccb)

SO, B Cu Fe
1,2 0,03 | 0,04
Cocras (r/n)

N Mn | Mo Zn

0,03 0,004 | 0,03

PZOS
5,0

K,0 | Mg0

64,0 117 0,35

Cu, Fe, Min, Zn - EDTA.
VYaob6peHve gocTynHo B ynakoske — 0,25, 1,1000 auTpoB

MHTEPMAT - OrorPOoA - K1IYBHUKA,
MAJIMHA, NTOMNAO0PLI, AATYPA

CocTtas (% macchb)
so, | B Cu
0,5 0,01 0,02

N PO,

4,0

MgO0

K,0 Fe Mn | Mo Zn

0,04 | 0,02 (0,001 | 0,01

5,0

Cu, Fe, Mn, Zn - EDTA.
VYaobpeHue gocTynHo B ynakoske — 0,25, 1, 5,1000 autpos
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KOMIM/IEKCHbIE NPOrPAMMDBI
Nno HeKOpHeBOoM NOAKOPMKe

Kau M3BeCTHO, NpoBeaeHMe onepaLumn No HeEKOpPHEeBO NOAKOPMKe He
MO}KeT NMPoOUCX0AUTb MO NPUHLMNY «cay4anHocTu». Kak ao3upoBKa,
TaK U CPOKM BHECEHUA A,0MKHbl ObITb TLWATENBHO NPOCYMTaHbI, cOGntoae-
Hbl U BbINO/IHEHbI B CPOK - 3TO 04HO U3 NPaBuUa KynbTypbl NPOU3BOACTBA.
Bo3mMOXHOCTb COBMeEL,eHMUA IMCTOBOM NOAKOPMKU € BHeceHuem C3P
B 3HAYUTeNbHOW CTeNneHn obneryaeT NPUHATHE peLleHus No CPOKam BbINos-
HEeHMSA «COBMEeCTHOro» MeponpuaTus.

Cneunanuctammn NnpeanpuATKA, NpY Noagaeprkke esponenckmx HAW 1 arpoHo-
MOB-MPaKTUKOB, co3aaH uenbin paa NPOrPAMM no HekopHeBoOW NOAKOPMKE C/X
Ky/nbTyp. B gaHHOM ByKneTe npeaocTaBieHbl BCero AnLlb HeKOTOPbIe 13 HUX — 60-
nee geTasnbHble MHGOPMALMM 1 MaTepuasbl 4OCTYMNHbl Y HALUMX AUCTPUOLIOTOPOB.

MpuroTaesnneaa bakoByt CMeCh C UCMONb30BaHNEM HeCKONbKIMX yA06peHnit
AN HeKopHeBoM nogkopmkn + C3P, He 3abbiBaliTe CHauana NpoBepuUTL UX Ha B3a-
MMOCMeLlnBaemocTb!

B cnyyae oTcyTcTBMA MHGOPMaLMKM NO MHTepecytoLler Bac cmecu, cocToALLen
13 HECKO/bKMX KOMMOHEHTOB, Npeanaraem 1Mcnosb30BaTb NPOBEPeHHbIN «4ef0B-
CKWI» MeTof - NPUroTOBUTb HeHObLLOe KONMYeCTBO NPOBHOro pacTBopa 13 He-
06x04MMbIX COCTaBNALWMX (C COBMOACHMEM KOHLEHTPALMM COCTABAALLMX).

MocTaBuTb cocya C paboynm pacTBOPOM B 3aTeMHEeHHOoe MecTo Ha 2-3 yaca
— eC/IN B TeYEeHMe 3TOro NPOMEeXKYTKa BpeMeH M He MoABMAOCh Kakoro-1nmbo ocaga-
Ka, X/10MbeB UK MOMYTHeHM — PacTBop (CO CTOPOHbLI CMeLIMBAaeMOCTI) KBasu -
duvumpyeTca nonoxkmTenbHo. Nocne 3Toro 06paboTatbh MM HEOO/bLLOW Y4aCToK
BbipalmMBaemMon Kynastypbl (MpubansmtensHo 5-10m2). Ecav B Tederue 2 aHel He
NMOABATCA C/Aefbl OXKOroB WAW YBAAAHWSA, TO CMeCb aBTOMaTUYeCKM KBannbum-
pYeTcA K MCno/b30BaHuio (B MpakTMKe pacTeHns pearnpyoT Ha Henpuemne-
MyH" CMeCh y»Ke B TeyeHue 2-7 4acos). HekoTopble CKenTUKM MOryT 3amMeTuThb,
41O «Bedb TepaeTca 2 paboumx AHA Ha OXKMAAHME...», HO C APYrol CTOPOHbI Takan
npoBepKa rapaHTMpyeT 6e30MacHOCTb BbINOHEeHNA 06paboTKK 1 No3BonaeT
NpeaoxpaHUTb X03AMCTBO Nepes HeHyKHbIM pa3oyapoBaHem.

Mpu npumeHeHnn Yao6peHuin co CpegcTBamu 3awmtbl PacTenuit npegnara-
emM NpoBepuTb CMeLIMBaeMOCTb: B He60/blLoe KON-BO yaA0bpeHns BCbinaTb He-
MHOro CpeaCTBa 3alMTbl PAacTeHWM U MOCMOTPEeTb, YTO NPOM30MAeT — CMeLlaeTca
WAV HEe MOHOCTbHO.
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BbINonHAA HEKOPHEBYH NOAKOPMKY, He 3abblBaiiTe TPU «30/0TbiX» NpaBuna:

1

TemnepaTypa BOAbl 418 NPUroTOBAEHMA paboyero pacTBopa A0/XKHa BbITb
paBHOW TemnepaType OKpy»KatoLien cpebl (3anpeLLeHo BbinoAHATL 06paboT-
Ky X0/104HOW BOAOM, HAbpaHHOM HeNoCpeACTBEHHO V3 KO0ALUa UV CKBaXKMHbI
— PacTeHVsa MOryT NMosyYUTb TEPMUYECKIN LWOK);

. HEHOpHeByFO NOAKOPMRY M0O1IeBbIX, OrOPOAHbIX M Cad0BbIX Ky/bTyp flydlle BCcero

BbINO/IHATb PAHHMM YTPOM WAV MO3A4HUM BEYEPOM — KaTeropuyeckn 3anpeLle-
HO ee BbINO/IHATb gHeM noa nasadiem ConHuem. C/‘IQ,CI,yET MOMHWNTbL O TOM, 4TO
conHue (2,5 yaca nepea v 2,5 yaca nocsie noayaHa) MOXKeT, MCMOo/b3ys Karnso
pabouero pacTBopa Kak /IMH3y, 06Keub Haa3emMHble OpraHbl pacTeHuii. Beuep-
HAA UAN YTPEHHAS poca HY B Koem Cydae Ha 3bdeKTUBHOCTb MOAKOPMKM He
BavaeT!

. He BbInonHATL HEKODHEBOVI NOAKOPMKW Mpn BETpQHHODI noroge, MHa4de pn-

CKyeM He TO/IbKO 340P0BbeM NepcoHana, Ho 1 340p0oBbeM 06pabaTbiBaemMbIx
pacTeHnin — 0bpaboTka byaeT HepaBHOMEPHOM U MOXKET BbI3BaTh XUMUUECKMNe
OXKOrM PacTeHN.
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TAB/INLA B3AUMHOM0 CMELLUMBAHUNA YAOEPEHUN
nPON3BOAVMBIX NPEANPUATUEM UHTEPMAT

06bAcCHeHe 0603HauYeHUI:

(HE npesbiWwan yKaBaHHOVI Ha 3TUKeTKe KUHU,QHTpaLll/IVI)

. He p yeTca c Tb

TCA C Tb B BOge C BbICOKMM pH

Bop

docdop

Kanunin-300
MUKPOXE/AT Cu-15
MUKPOXE/AT Fe-11
MWKPOXESAT Fe-13
MUKPOXE/IAT Mn-13
MWKPOXESAT Zn-15

3epHoBbie

Oneuncrtbie
Kykypysa
Kaprodenn

Ceekna

CrtpyuKoBblie u bo6oBbie

Tutan

Marnua cynbpar

MouesuHa

Kanbuuin

MonunbaeH
PK10:18

KanycTHbie

JlykoBuuHbIe

KopHennogHele

Hutpomar 370
OnTucun
o
F
m
EIRITT 8
=1 o
S|el& =S -] §. g g
= 9
gk gk|E L lel |2 ol 2l ES
SIS 33|33 el el a 2 e H HEIEIE
o A[X[X|X|X|X|2|3| 8|8 ] HEHEEEHEEE S
olLlo|lo|o|o|o|a|k| > € c|x snSquSEE:
&seeeje|s|o/ ¥ 2le|s5|T| x| 2ol sS|lalylBl2lely
A HEHEHEHEEHEEHEBREH R EEEEEEE R
5o 5|SISISIS|S|S s 358258l S x5 8 5[E
w8 x2S |2|2Emo|Lx|u|u|F|2|2|x|(2|a|x|&|x|(T|OC

Mpu NpuroToBneHuy paboyero pacTBopa, COCTOALLErO 13 HECKO/bKUX arPOXMMUKATOB, B @MKOCTb OnpbicKkuBaTens (Ha-
noHeHHbIN B 1/2 -2/3 Boaoit) npu BKIHOYEHHOM cmecutene MOOYEPEAHO no6asuts: MouesuHy + Cynbdat MarHua +
YaobpeHve/Hua ansa JSinctosoin NMogkopmku (Mpeskae pacTBOpeHHbIe B ApYroi eMKOCTY C BOAOW, UCX0AA U3 pacyerta 11
yao6peHws Ha 51 Boabl) + Cpeactsa 3awmTbl PacTerunit (Mx MeHbLuee, yKasaHHOe NPoV3BOAUTENeM Ha STUKETKe KO-
4ecTBo). [locne 3Toro HanoNHUTL ByHKep OMPLICKMBATE/NA 40 *Kenaemoro o6bema BoA0N.
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TAB/IMLA CMELUMBAHUA VAOEPEHUIA UHTEPMAT
CO CPEACTBAMM 3ALLUTbI PACTEHUN

06bACHeHVe 0603HaueHNI:

@ -GYHruuna

r-repsnung

W - UHCEKTNLKA,

P - PETV/IAITOP POCTA PACTEHUN

[+] moHo cmewuBaTh

[£] cneayet nposBNATbL OCTOPOXKHOCTb B MOArOTOBKE U NPYMEHeHWI cMecei (He NpeBbIlas yKasaHHoM Ha 3TUKeTKe
KOHLeHTPaLmm1 v Apyrue NpUHLMMbLI NPUrOTOBAGHWA CMeceir)

[-] He pekomeHnayeTca cmewnBaTh

BHMMAHME! B Tabnuue nokasaHbl TONbKO GU3NYECKMe BO3MOMKHOCTU CMeLMBaHUA arpoXMMUKaToB. Ha yposkai-
HOCTb U 3aLLMTY, COBMECTHOE NPYMEHEHVE arpoOX1MMUKaTOB 3aBUCUT OT MHOM1X GaKTOpPOB, HE3aBUCHMMBbIX OT MPOU3-
BoguTena yaobpenuit. Monb3osBaTens cocTaBafaeT CMeCcK Nnog CBOK OTBETCTBEHHOCTb. [lepea cocTaBneHnem cmecu
HEUGXOAMMO BHMMATe/1IbHO NPO4YUTAaTb MHCTPYKLUMIO MO NMpuMeHeHUo nectmumnga B COBMeCTHOM MCNOo/b30BaHUU C
Apyrvmu BelecTBamu. He cmelwmBaTh npenapaThbl B KOHLEHTPYpoBaHHoO ¢opme. PacTBop cmecu npenapaToB Uc-
no/b30BaTh HENMoOCPeACTBEHHO NOC/Ie NPUrOTOB/ACHHA.
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Acanto 250 SC
[N1KOKCMCTPO6UH

+

Acrobat MZ 69 WG
[maHkoue6 + aAumeTomopd]

Altima 500 SC
[dnyazviHam]

H

Amistar 250 SC
a30KCMCTPOOUH]

H

Artea 330 EC
[NponvKoHa3on + LMNpoKoHa3os

H

Astep 225 FS
mmugaknonpvg + FIQOTVIOKOHaBOH'

e |e|e|e|© o |©

Baytan Universal 094 FS
[pranmmeuon + vmaszanun +
1MAa30s,

Brasifun 250 EC
[rebyKoHazon

Captan 80 WG
KantaH

Caramba 60 SL
[meTkoHason

Caryx 240 SL
MenuKBaT XJ10pUJ, METKOHa30/]

+

Chorus 50 WG
[umnpognHua

Curzate M 72,5 WP
MaHKoLEb + LMOKcaHuI]

+

Curzate Top 72,5 WG
MaHKOLe6 + LIMMOKCaHmn]

H

Delan 700 WG
ANTNAHOH]

Difo 250 EC
[andeHokoHason

H

Discus 500 WG
KDPE30KCHM-METUA

Dithane Neo Tec 75 WG
[maHKoue6]

+ |+ |+ |+ |+ |+

W

Dividend 030 FS
[andeHokoHason

Duett Ultra 497 SC
[TMOQaHaT-METVIﬂ + 3MOKCMKOHa30/]

Eminent Star 312 SE
[xnopoTanoHun + TeTpakoHason

Fandango 200 EC
[NpoTMOKOHa301 + HNYOKCaCTPO6MH]

Fontelis 200 SC
[neHTMONbIpa

Funguran-OH 50 WP
[ruppokeng meaw (11)]

+

"+

Gwarant 500 SC
[xnoportanoxun

+

+
+

Horizon 250 EW
[TeGyKoHason

Impact 125 SC
bnyTpradon

Indofil 80 WP
MaHKoLe6

+ |+ |+ [+ |+ |+
+ |+ |+ [+ |+ |+

+ |+ |+ [+ |+ |+

H

[maHkoue6]
Juwel TT 483 SE [peHnponumopd +
3MOKCMKOHA30/ + KPE3OKCUM-METI

Kaptan Plus 71,5 WP
KanTaH + TpUaguMeHos

e 86|©e|e|e oe|e|e|leo|e|e(eo|le|8|0|e|0|l0|0|0|l0|0 |80 |O

+

Kaptan Zawiesinowy 50 WP
KanTaH]

Kinto Duo 080 FS

[nooxnopas + TPUTMKOHa30]
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KAPTOO®E/b
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TUTAH

onTucun
BOP

MUWKPOXEJIAT Fe-13

MWKPOXENAT Cu-15

MWKPOXENAT Zn-15

MUKPOXEJIAT Mn-13
MOJIMBAEH

KANbLUUN

KAJIMN-300
®OCHOP

HUTPOMAT-370

PK10:18

MPUMYC-CEMEHA
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Kocide 2000 35 WG
[ruapokeup meaw (I1)]

"+

+

Luna Experience 400 SC
bnyonupam + TebykoHaszon]

+

Miedzian 50 WG
[Meaun XNopoKMCb]

Miedzian EXTRA 350 SC
Mefy XI0POKMCb)

Mythos 300 SC
[nupumeTanun]

Olympus 480 SC
[XN0pOTanoHNA + a30KCMCTPO6UH]

H

Orius Extra 250 EW
[re6yKoHazon

H

+ [+ |+ |+

Penncozeb 80 WP
MaHKoLe6]

Pictor 400 SC
[amoKencTpobnH+ 6ockanuy]

Polyram 70 WG
MeTnpam,

Priori Xtra 280 SC
a30KCMCTPOOUH + LMMPOKOHa30s1]

Prosaro 250 EC
[TebyKOHa30/ + NPOTNOKOHa30/

Reveller 280 SC
[MMKOKCNCTPOBMH + LMMPOKOHa30/1]

+ |+ |+ |+

H

Revus 250 SC
MaHaunponamua]

H

H

Rovral Aquaflo 500 S.C.
MNPOAVOH]

Sarfun 500 SC
Kap6eHaasum]

Scenic 080 FS [npoTriokoHason +

bnyoKcacTpo6uH + TebyKoHa3os

Score 250 EC
[andeHokoHason

Scorpion 325 S.C.
a3OKCVICT206VIH ke QMQEHOKOHEBOH]

H+

Signum 33 WG
[6ockanup + NMpaknocTpo6uH]

+

Sparta 250 EW
[TebyKoHazon

+ [+ |+ |+

Swing Top 183 SC
[AMMOKCUCTPOOUH +3MOKCUKOHA30/1

Switch 62,5 WG
[uvnpoguHmn + dnyanoKcoHw

H+

Talius 200 EC
[npokBuHazmng]

H+

Tanos 50 WG
[unmokcaHun + dpamokcar]

+ |+ |+ |+

H+

Tebu 250 EW
[TeGyKoHason

Tercel 16 WG
VNTNAHOH + MMPaKNOCTPO6YH]

+

H

H

H

H

Thiram GranuFlo 80 WG
[Tvpam

vpam]
Tilt Turbo 575 EC
beHNPONMAVH + NPONMNKOHA30ST

H

Topsin M 500 SC
[Tnodanat-meTnn
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H

H

Valbon 72 WG
MaHKoLe6, 6eHT1oBannKap6]

+

H+

Vision 250 SC

[MupumeTaHn+ GnyKBUHKOHa30/1]

+ [+ |+ |+

+

+

3EPHOBbIE
KYKYPY3A
OJIENCTbIE

KAPTOO®EJIb
CBEKNA

CTPYYKOBbIE U BO6OBbIE

TUTAH

onTucun
BOP

MUWKPOXEJIAT Fe-13

MWKPOXENAT Cu-15

MUKPOXEJAT Zn-15

MUWKPOXEJIAT Mn-13
MONVBAEH

KANbLUUN

KANUN-300
®OCHOP

HUTPOMAT-370

PK 10
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Vitavax 200 FS
KapbOKCUH + TMpam;

+

Zamir 400 EW
[npoxnopas + TebykoHason]

Zato 50 WG
[TprdpnoKcncTPo6UH]

+

+

Agil 100 EC
nponaksu3sadon]

+

Alister Grande 190 OD
[andniodeHmnKaH + me3ocynbdypoH-

Boxer 800 EC
npocynbokap6]

MeTU + I0A0CYNIbOYPOH-METUN-HATPUIA]

H

Bromotril 250 SC
6POMOKCUHMA]

Butisan Star 416 S.C.
MeTa3ax/iop + XMHOMepakK]

+ |+ |+

+ |+

Callisto 100 SC
Me30TPUOH

H+

+ |+ [+ |+

+

H+

+ 4+ [+ |+

Chwastox 750 SL
MLIMA]

Dual Gold 960 EC
C-metonaxsnop]

H+

Focus Ultra 100 EC
VIKIOKCUAVM

H+

Fusilade Forte 150 EC
dnyazndon-MN-6yTun

H

H

Glean 75 WG
Xn10pCybdypPoH]

Goal 480 S.C.
oxyfluorofen

Granstar 75 WG
TpUGeHypOH-MeTU

Huzar 05WG
noaocynbdypoH-MeTuI-HaTPuiA

Legato Plus 600 SC
V30MPOTYPOH + AndniodeHnKaH]

Lentipur Flo 500 SC
XJI0POTONYPOH]

Leopard Extra 05 EC
xusanodon-M-s1un

Lintur 70 WG
[vikamba + TpracynbeypoH]

H+

+

Lumax 537,5 SE [C-meTonaxnop +
TepOyTUIa3NH + ME3OTPUOH]

"+

Maraton 375 SC
NeHANMETanVH + U30MPOTYPOH]

Metazanex 500 S.C.
MeTa3axiop

Mustang 306 SE
2,4-11 + dnopacynam

H

Mustang Forte 195 SE
[2,4-[1 + amuHonupanua +
dnopacynam

+

Nomad 75 WG
nMpoKcucynam]

Protugan 500 SC
130NpPOTYPOH]

Roundup Max 2

rnvudocart]

Sencor Liquid 600 S.C.
MeTpuby3uH]

+

Starane 250 EC [dnypokcunup B
Buge 1-mentunxentun edpupal

H+

H+
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3EPHOBBIE

KYKYPY3A
OJIENCTbIE

KAPTOO®E/b
CBEKNA

CTPY4YKOBbBIE 1 BOGOBbIE

TUTAH

onTucun
BOP

MUWKPOXEJIAT Fe-13

MWKPOXEJAT Cu-15

MUKPOXEJAT Zn-15

MUKPOXEJIAT Mn-13
MOJIMBAEH

KANbUUN

KAJIMN-300
®OCHOP

HUTPOMAT-370

PK10:

18

MPUMYC-CEMEHA

Cynbdat marius




;) INTERMAG

Targa Super 05 EC

Acaramik 018 EC
[a6ameKTIH]
Actara 25 WG
[TnameTokcam]

Apacz 50 WG
KIOTWaHWUANH]
Bi 58 Nowy 400 EC
[aumeToat]
Bulldock 025 EC
[6eTa-undnytpun]
Calypso 480 SC
[Tnaknonpug]
Coragen 200 SC
[xnopaHTpaHuannposn]
Decis 2,5 EC
[genbrameTpuH
Decis Mega 50 EW
[genbrameTpuH]
Dursban 480 EC
[xnopnupugoc]
Dursban Delta 200 CS
[xnopnupudoc]
Envidor 240 SC
[cnupoguknodeH]
Fastac 100 EC
anbda-unnepmeTpuH]
Fury 100 EW
[3eTa-unnepmeTpuH]
Karate Zeon 050 CS
[nam6pa-umranoTpuH |
Mavrik 240 EW
[ray-dniosanuHart]
Mospilan 20 SP
aueTamunpua]
Movento 100 S.C.
[cnupoteTpamar]
Nurella D550 EC
[xnopnupundoc + urnepmeTpuH]
Owadofos Extra 480 EC
[xnopnupudoc]

Proteus 110 OD
[Tnaknonpua + gensrameTpuH]
Pyrinex 480 EC
[xnopnupudoc]

Raven 480 EC

xnopnupugoc]

Sherpa 100 EC
[urnepmeTpuH]
SpinTor 240 S.C.
[cnuHocaa]
Steward 30 WG
VHAoKCcaKap6]
Sumi-alpha 050 EC
[>cdeHBanepart]
Vertimec 018 EC
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KANbLIN
KANUA-300
®OCOOP

CTPYYKOBbIE U BOBOBbIE

TUTAH
MWKPOXEJNIAT Mn-13

MWKPOXENAT Fe-13
MUKPOXEJIAT Cu-15
MWKPOXENAT Zn-15
MONUBAEH

HUTPOMAT-370
PK10:18
NPUMYC-CEMEHA

3EPHOBbBIE
KYKYPY3A
OJIENCTBIE
KAPTOO®EJb
CBEKJNA
ontucmn

BOP

Cynbdat mariusa
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ANA 3AMETOK
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