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BBEAEHUE

CoBpeMeHHOEe OBOIIEBOJICTBO 3aAIIMIIEHHOTO TpPyHTAa S3TO OJHA W3
Hanboee HAYKOEMKHX M MHTEHCHBHO Pa3BUBAIOIINXCS OTpacieil CelbCKO-
ro X03sicTBa, TpeOyromas MOCTOSIHHOTO BHEIPCHUS HOBCHIINX HAaYyYHO-
TEXHUYECKHUX Pa3pabOTOK M COOTBETCTBYIOIICH MOJTOTOBKH CICIIHAIICTOB.

B nacTosmiee BpemMsi Mpou3BOACTBO TEIUIMYHBIX OBOILEH HA AYIIYy Hace-
nenust B PecniyOinke benapyck cocraBnsier okono 9 kr. I'ogoBast Hopma
noTpeOJieHUsT OBOIIEH U3 3alUIIEHHOTO TPyHTa, o AanHbiIM PAMH (Poc-
CHICKON aKaJeMHH MEAWIWHCKUX HayK), JOJDKHA COCTaBIATh 27 KI' Ha
OJHOTO >KMTEJS, U3 HUX TOMAToB — 15 Kr, orypuoB — 5,8 kr, 3e1€HO0ro J1y-
ka — 1,9 kr, peauca — 0,7 kr, canara — 2,4 Kr, Apyrux 3eneHHbIX — 0,6 Kr.
Takum o0pa3om, B CTpaHE OYEBUACH HEAOCTATOK (okoso 10 kr/dgen.) cob-
CTBEHHOTO TIPOU3BOJICTBA 3TUX BHIOB MPOAYKIHHU, KOMICHCHPOBATH KOTO-
PBIit IPUXOANTCS UMIIOPTOM (HEOOXOIMMO ydecTh U To, 9yTo 10 30 % Oeno-
PYCCKHUX OBOIIEHN U3 3aIIUIIEHHOTO TPYHTA — IKCIIOPTUPYETCS).

B nacrosmiee Bpems B Pecniybnnke benapych mpoOMBIIITIEHHOE 3HAUYEHUE
uMeroT 21 TermMYHbIM KOMOMHAT, OOIIasl IUIOMAaabh OCTEKJIEHHBIX TEILIMIL
KOTOpBIX cocTaBiseT 270 ra.

OBONIEBOJACTBO 3AIMUIIEHHOTO TPYHTA, B TOM YHCIEe U TPHOOBOJCTBO,
OCYIIECTBJIIET CBOKO JESATENLHOCTh KPYTJIOTOJUYHO B CIHEIHAIM3HPOBaH-
HBIX KYJIBTHUBAIIMOHHBIX COOpYKeHHSX. OpraHu3amus ¥ SKOHOMEKA TeETl-
JUYHOTO XO3SICTBA, TEXHOJOTHH BBIPALIMBAHUSA OBOIICH M TPUOOB CyIIe-
CTBCHHO OTJIMYAIOTCS OT MPOU3BOCTBA OBOIICH B OTKPHITOM IPYHTE.

B 3anmmméHHOM IpyHTE CO3[JAI0TCS HEOOXOIUMBIC YCIOBUS MHKPOKITHU-
Mara JJisl pOcTa U pa3BUTHUS OBOLIHBIX PACTEHUH B 3UMHHM, paHHEBECEHHUI
Y MO3AHEOCEHHUH MEepUOIbl, T. €. B IEPUOBI C HETOCTATOYHON OCBEIIEHHO-
CTBIO U TIOHWXEHHBIM TEeMIIEPATyPHBIM PEKUMOM.

[Ipumensiemasi B HacToOsIIee BpeMsi MaIOOOBEMHAS TEXHOJIOTHS BBIpa-
IIUBaHUS OBOIIHBIX KYJBTYP C HCIIOIB30BAHHEM KaIleJIbHOTO IIOJINBA H
Pa3IUYHBIX BUIOB CyOCTpPaTOB MO3BOJICT YIPABISATH MUKPOKIMMATOM B
TEIUTUIIE C BEICOKOW TOYHOCTHIO, HECMOTPS Ha MOTOTHBIE YCIIOBHS B JII000E
BpeMs Tojia.

TexHonorust BeIpallMBaHUsI OBOIIHBIX KYJIBTYpP Ha THJIPOIOHHBIX CTE-
JAXHBIX YCTAaHOBKAX IPH HCIIOIB30BAHUU AJIEKTPOAOCBEUNBAHIS B HACTO-
siiee BpeMsl SBIJIIETCS CaMOM COBEPIIEHHOW MPH BBIPAIIMBAHUU HU3KOPOC-
JBIX pacTeHUH, TPeOYIOMHUX CTPOro cOaaHCHPOBAHHOTO W PABHOMEPHOTO
MUTaHUs, JOTMOJIHUTEIFHOTO MCKYCCTBEHHOTO OCBEUICHHS U HMEIOLIUX
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OTHOCHTENBHO KOPOTKHH MEPHOA POCTa OO MEPECAIKH WM PCaTH3aLlUH.
OHa 103BONSIET OXBAaTUTh LIUPOKHUIl CIEKTP Pa3INUHBIX KyJIbTYp: cajat-
HBIX, 3€JICHHBIX, Paccajbl OBOIIHBIX U BETOYHBIX KyJIbTYP, MEPUCTEMHBIX
KyJIbTyp U YKOPEHMBIINXCS YEPEHKOB, FOPIIEUHBIX I[BETOYHBIX PACTCHUM.
JlaHHas TEXHOJIOTHS SIBISETCA MHTCHCHUBHOM, TaK Kak OHa IIO3BOJISICT B
Tedenne 10-12 000pOTOB KyJbTYpHl NPU YEPEIOBAHUHU PA3IUYHBIX BHJIOB
pacTennii momy4ats Gosee 300 pact/m’.

CoBpeMeHHbIE TeXHOJIOTUH BBIPAIIMBAHUS OBOIIHBIX KYJIbTYp B TEILIU-
ax TpeOyloT MPUMEHEHHsI KOMIUIEKCHBIX BOJOPACTBOPHMBIX OECXJIOPHBIX
yIoOpeHnH, He CoJieprKallliX B CBOEM COCTaBe HEPacTBOPHMBIX IPUMECEH,
a TaKxKe MUKPOAJIEMEHTOB B XEJIAaTHOH (OpMe — XeIaThl XKeJe3a, MapraHia,
MeJi, IUHKa 1 OOPHON KHCIIOTHI.

JIJii HOpMAJIBHOTO POCTa M PAa3BHTHS PACTEHHH HEOOXOIMMBI Pa3IIHd-
HBIE 2JIEMEHTHl NMUTaHMA. II0 COBPEMEHHBIM MAaHHBIM, TAaKUX 3JIEMEHTOB
nopsaaka 20. be3 HUX pacTeHuss HE MOTYT IOJIHOCTbIO 3aBEPIUUThH LUK
pa3BuTHd, KpOMC TOro, OHU HE MOT'YT 6I)ITI) 3aMCHCHBI IPYT'UMU.

B cucreme BHeceHMs yIOOpeHHH pa3iMualoT OCHOBHOE, WM JOTIOCEB-
HOE, yIoOpeHHe, MPUIIOCEBHOE, WIIH MI0CAI0YHOE, YI0OPEHUE U TIOJAKOPMKY.
Jlyist GONBIIMHCTBA PACTEHMI OTKPHITOTO TPYHTA PACTBOPHI MHHEPAIBHBIX
yn00peHuit TOJKHBI UMETh KOoHIeHTpaiuio He 6onee 0,1 %. Kuakue mox-
KOPMKH HanOoyiee HIMPOKO NPHMEHSIOT TPH BBIPAIIMBAHWN I[IBETOYHO-
JCKOpPaTUBHBIX paCTeHI/II‘/‘I B YCJIOBUSX 3alllUIICHHOTO I'PYyHTA.

JIIi OCHOBHBIX KyJbTYp 3allMIIEHHOTO TPYyHTa pa3paboTaHbl OINTH-
MaJIbHBIC KOHICHTpAalIUU MUHEPAJIbHBIX 3JICMCHTOB B cy6CTpaTe B 3aBUCH-
MOCTH KaK OT OMOJIOTHYECKHX MOTPEOHOCTEH KyIbTYpHl, TaK U OT KOHKpET-
HBIX 3KOJIOTHYECKHUX (DAaKTOPOB BBIPAILIMBAHUS (TEMIEpPaTypbl, OCBEIICHHO-
CTH, TPOJOJDKUTEIBHOCTH IHs). BOMpPOCH MOAKOPMOK KOHTPOJMPYIOTCS
arpOXUMHYECKOHN CITy’kK00H, B 00SI3aHHOCTH KOTOPOIl BXOIUT ONpeAeieHHe
COJIeprKaHMsl DJIEMEHTOB IIUTaHUS B CyOCTparTe M JIUCThSIX PACTEHHUH C TIepH-
OANYHOCTBIO HE MEHEC JIBYX pa3 B MECAII. Ha ocnoBannmu ArpoxXuMHU4YECKOTro
aHajM3a cyOcTpaTa M JIMCTOBOM JMAarHOCTHKM PAacCUUTHIBAIOT JIO3bI BHECE-
HUSI yAOOpeHUi, 00ecIeunBaroONIe ONTUMAIbHOE COJCPIKaHUE HIIEMEHTOB
MUHEPAJILHOTO MUTAHUSL.

B 3ammimeHHOM TpyHTE BO3JENBIBACTCS Oosiee AECSITH BUAOB OBOIIEH,
HO OCHOBHBIE €T0 IUIOUIAJH 3aHUMAIOT TOMAThl U Orypiipl. CBEXHE TOMATHI
U OTYpLBI C OTKPBITOrO IPyHTa MOCTYHAIOT B TEUEHUE TPEX MECALEB, a C
3amumieHHoro — B npenenax 9—10. [To xonauyecTBy moirydaeMoil OBOIIHON
IPOAYKIUHM OJUH IeKTap OCTEKJIEHHBIX Teruul cooTBercTByeT 20-30 ra
OTKpPBITOTO TPYHTA, & 1O CTOMMOCTH OBOIIHOHN MPOIYKIUH 3KBHBAJICHTECH
100 ra.



ITpu ouenke ypoBHSI 00ECIICUEHHOCTH PACTEHHH 3JIEMEHTAMHU MHUTaHUA
HEOOXOMMO YYHUTBIBATh TO, YTO YaCTh JJIEMEHTOB MOXET OBITh IIOBTOPHO
UCIIONIb30BaHa PaCTEHHEM, T. €. B PACTCHUH IIPOUCXOAUT UX Nepepacipese-
JieHue (HarpuMep, OTTOK MX M3 JINCTHEB B IUIOJBI M KOPHEIIOABL, U3 CTapbIX
JHUCThEB B Oosee Moiyofple W T. I.). K TakuMm sjeMeHTaM OTHOCAT a3o0T,
¢docdop, kanuif, MarHuii ¥ 4acTUYHO cepy. Bce muTaTenbHBIE HIIEMEHTHI
JIeNSITCS. Ha Makpo- U MHKpO3JIeMeHThl. K MakposneMeHTaM OTHOCST Te,
KOTOpBIE COAEP)KATCs B PACTEHHAX B 3HAYUTEIBHBIX (OT COTHIX JOJEH 10
LEIBIX IPOLEHTOB) KOJNYECTBAX, — ATO YTIEPOA, KUCIOPO, BOAOPOI, a30T,
docdop, xanuii, cepa, Marauil u xene3o. K MUKposieMeHTaM OTHOCHT Te,
KOTOpBIE COJIEpKATCAd B PAaCTEHHSAX B OYEHb HE3HAYUTENBHBIX (OT CTOTHI-
CSUHBIX JIO THICSIYHBIX JIOJIEH TPOIEHTa) KOJIHMYECTBaX, HO, HECMOTPsS Ha
CTOJIb MaJIO€ COJEpKaHUE HMX, OKa3bIBAlOT CHJIbHOE BO3JCHCTBHE Ha KH3-
HEHHBIE MPOIECCH pacTeHuii (60p, Meb, IMHK, MOJUOIEH, MapraHell, Ko-
6anbT U ap.). ECTh TakKe U yIbTPaMHUKPO3IEMEHThI, KOTOPBIC COICPIKATCS B
PpacTCHUAX €€ B MCHBIIUX KOJIMYCCTBAX, YEM MUKPOIJIEMCHTEI.

3a mocnenaue 10-15 neT B OBOIIEBOACTBE 3ALIUICHHOTO TPYHTa TEX-
HOJIOTHUH C BBICOKMMHU DHEPICTUYCCKUMU 3aTpaTaMu CMEHUJIUCh HAa DHEPIro-
coeperatommue. CBETOKYJIbTypa Or'yplia ¥ TOMAara II03BOJISIET IEPEXOANTh Ha
KPYTJIOTOMYHOE BBIpAI[BAHNE OBOLIEH B TEIUIMIAX Ha MHHEPAIbHON
BaTe. B Temmmax npuMEeHSFOTCS CIIeAYIONINE CIIOCO0bI BRIPALIMBAHMS pac-
TEHHMH: TPYHTOBasl KyJIbTypa, MAIOOOBEMHast U BOJHAsI KyabTyphl. Hanbo-
Jiee M3BECTEH M IIMPOKO NMPHUMEHSIICS BO MHOTHX CTPaHaX CHOCO0 BBIpaIy-
BaHMs PAaCTCHWI Ha WHEPTHBIX MHHEpAJBHBIX CyOcTpaTax (MHUHEpaJbHas
BaTa, KEPaM3HT H T. JI.) C IEPHUOIUUECKON MoJaueii MUTAaTeIFHOTO PacTBOPA.
Pactenns BeIpammBaioTcsi B ManioM oobeme (5-15 m) cyberpara u3 MuHe-
paJIbHOH BaThI, BEPXOBOTO TOp(a Wi MpecCOBaHHBIX TOP(OIUIUT.

Pa3HOBUIHOCTAMU T'MIPONOHHOW KyJIbTYpBI SIBISIIOTCS PA3JIMYHBIE Me-
TOABI YUCTO BOTHON OECCyOCTpaTHOM KYJNBTYpHI, IPU KOTOPHIX HE TpeOyeT-
csl eXerojgHas Ae3WH(EKIus Win cMeHa cyOcTpara. MOXXHO NPHUMEHATh
MPOTOYHYIO BOJHYIO KyJbTYpY, P KOTOPOH PacTEHHs BBIPAIIUBAIOTCS B
JIOTKAaXx, MO IHY KOTOPBIX MOCTOSIHHO IUPKYJIUPYET MUTATENBHBIA PacTBOP.

Amnanu3 paboThl TEIIMYHBIX KOMOWHaToB benapycu 3a mocnenHuii roa
BBISIBWJI, YTO TJIABHBIM peIIalomM (aKTOPOM IOJIYyYEHHs BBICOKOH ypo-
JKaWHOCTH W 3(()EeKTUBHOCTH TNPOU3BOACTBA SIBISETCS KBAIU(QHKALMS U
OTIBIT CIICIIHAJINCTOB.



1. KOPHEOBUTAEMASA CPEJA U CUCTEMA IIUTAHUS
OBOIIHBIX KYJBTYP B BAINUINEHHOM I'PYHTE

1.1. Posib ¥ 3HAUEHHE OTACJBbHBIX 3JIECMEHTOB MUTAHUA

st pocta u pa3BUTUS PACTCHUN HEOOXOAUMBI JICMEHTHI TUTAHUS, CO-
OTHOIIICHHE KOTOPBIX HEOIMHAKOBO JUISl Pa3IMYHBIX BUIOB OBOIIHBIX KYJIb-
Typ, COPTOB, MepHOAa U crocoba BhIpalUBaHus pacTeHuil. [1o coBpemeH-
HBIM [IaHHBIM, TaKHX 3JIeMeHTOB mopsika 20, 6e3 KOTOPhIX PAacTeHUS HE
MOTYT TOJIHOCTBIO 3aBEPIINTh IUKIJI PA3BUTHS M KOTOPbIE HE MOTYT OBITh
3aMEHEHBI JPYTHMU.

VYcnoBusi MUHEPAJIbHOTO MUTAHHS BIUSIOT HA (GOPMUpPOBAHKHE BCEX Op-
raHOB PACTECHUI U CIykaT (HaKTOPOM BO3JCHCTBHS HA MX POCT, Pa3BHUTHE,
Xon 6I/IOXI/IMI/I‘{CCKI/IX HpOLleCCOB, KAa4€CTBO U KOJIHUYCCTBO HOHy‘IaeMOﬁ
NPOLYKIIUH.

BoszaensiBaeMbie KyIbTyphl pa3aHyaroTcs MEXKAY co0oi 1o OoraHMue-
CKAM M OMOJIOTUYECKUM OCOOCHHOCTSIM, TPEOOBATEIILHOCTH K MOYBE U €€
TUIOJIOPO/INIO, OT3BIBUMBOCTH Ha TIPUMEHEHUE yI0OpEHHUH.

B TKaHsAX pacTeHUH COOCPKUTCS TO WIM MHOE KOJHMYCCTBO BCEX U3BECT-
HBIX 3JICMEHTOB. 3HAYCHHE ATHX JCMEHTOB B JKU3HEACATCIBHOCTH PaCTH-
TEJIBHOTO OPraHM3Ma OIPEIACIICTCS HE CTOJBKO WX KOJIWYECTBEHHBIM CO-
JCpKAHUEM, CKOJIbKO OMOXHMHYECKOW POJIbI0, KOTOPYIO OHH WIPAlT B
CHHTE3€ OPraHUYECKOrO BEIIEeCTRa.

A30m — 0CHOBHOI OMOTEeHHBIN dieMeHT. OH BXOINT B COCTaB OEIIKOB U
HYKJICHHOBBIX KHCJIOT. DTUM U OMPEICIIACTCS €ro POJib B )KU3HU BCEX Opra-
HU3MOB Ha 3¢MHOM Ilape. A30T BXOJUT B COCTAB TAKUX KU3HCHHO BaXKHBIX
BEIIIECTB, KaK aMHUHOKHCJIOTHI, XJIOpOQmuI, (GochaTuasl, a TakkKe TaKHX
OpPraHUYECKHUX COCAMHCHUIA, KaK aJKaJOU b, TITUKO3UIbI U apyrue. [locty-
MUBIIKE B PACTCHUS MUHEPAJIbHBIC ()OPMBI a30Ta MPOXOAAT CIOKHBIA ITAKIT
MpEeBpallleHid, B KOHCYHOM CYETe, BKIIIOYAsICh B COCTaB OPTraHHMYCCKUX
coenuHenuit. J{is 06pa3oBaHusi aMUHOKHCIIOT BHAYAIEe HUTPATH M HUTPUTHI
B TKaHSX PAaCTEHHU BOCCTAHABIIMBAIOTCS 0 aMMuaka. [Ipuuem, eciu pac-
TEHHE COJCPIKUT 3HAYMTENIHLHOE KOJIHYECTBO YIIIEBOJOB, MPOIECC UX BOC-
CTaHOBJICHUSI POUCXOAUT YK€ B KOpHe. [Ipoliecc BOCCTAHOBICHUSI HUTPAT-
OB Karanu3upyercss (epMEHTAMH M HMEET HECKOJBbKO MPOMEKYTOUHBIX
cTaauii. AKTHBHOCTh BOCCTAHABJIMBAIONUX (DEPMEHTOB 3aBUCHUT OT HAaJH-
qus B paCTI/ITeHLHLIX TKAHAX Mar"duss " MI/IKpOQHCMCHTOB - MOHHGHeHa,
Me/IH, JKeJe3a, MapraHia.

HPITpaTHI;Iﬁ a30T CHOCO6eH HaKaIlJINBATLCA B paCTeHI/IHX B 3HAYUTCJIb-
HBIX KOJIMYECTBAX, YTO COBEPIICHHO OC3BPEIHO I PACTUTEIHLHOIO Opra-



Hm3Ma. OZHAKO COAEpKAaHME HUTPATOB B OBOIAX M APYTHX HPOIYKTax
PacTUTENHFHOTO TIPOUCXOXKIICHHS BBIIIE OINPEEICHHOTO YPOBHS BPEIHO JUIA
KHMBOTHBIX M 4ejoBeka. CBOOOAHBIH aMMHMaK B PACTCHUSIX COJIEPKUTCS B
HE3HAYMTEJIbHBIX KOJMYEeCTBaX. DTO CBA3aHO C TEM, YTO OH OBICTPO B3aW-
MOJICUCTBYET C YIJIEBOJAMH, COJEP)KAIIUMHUCS B PACTHTENIBHBIX TKaHSX.
PesynbpraTomM 3TOr0 B3aMMOJEHCTBHS SBIISIETCS 00Opa3oBaHUE HNEPBHYHBIX
aMHHOKHCIIOT. Upe3MepHOoe HaKOIUIEHHE aMMHaKa, 0COOEHHO npu Aedurm-
T€ YTJIEBOJIOB, BEJET K OTPABJICHHUIO PACTEHHH.

KavecTBo mpomyKIuy 3aBUCHT OT TOTO, KaKW€ M3 COCIUHEHHH a3oTa
yCBaMBArOTCS B OOJBIIMX KOIWYeCTBax. IIpM yCHJICHHOM aMMHMA4HOM ITH-
TaHWM ITOBBIIIAETCSI BOCCTAHOBUTEIbHAS CIIOCOOHOCTh PACTHTEIHHON KIIET-
K{ M MAET NPEUMYIIECTBEHHOE HAKOIUIEHNE BOCCTAHOBUTEIBHBIX COEANHE-
Hui. [Ipy HUTPATHOM NMUTAHWM YCHIIMBAETCS OKHUCIUTEIbHAS CIOCOOHOCTh
KJIETOYHOTO COKa M 00pa3yeTcs 00JIbllie OPraHNYECKHX KUCIIOT.

YcBOeHHE pacTEeHMSIMM aMMMA4HOT'O M HUTPATHOTO a30Ta 3aBUCHT OT
KOHLIEHTPALMH TTHTATEIbHOTO PacTBOPA, €ro PEaKlMy, CONEPIKaHUs COMyT-
CTBYIOILIUX AJIEMEHTOB, 00ECIICUEHHOCTH PACTEHH YIJIeBOJaMHu, OT OHOJIO-
IMYECKUX OCOOCHHOCTEH KYJBTYPHI.

@Docghop conepX uUTCS B PaCTCHHUAX B 3HAYUTEIHPHO MEHBIIMX KOJHMYE-
CTBAX, YEM a30T, HO SBIAETCS HE MECHEE BAXKHBIM JUIS JKU3HEIEATCIFHOCTH
pacTeHnii OMOTreHHBIM 31eMeHTOM. Pocdop BBHICTYNACT B POJIH CITyTHHUKA
a30Ta, PU €ro HEeJOCTAaTKE B PACTEHHM YCHIIMBAETCS HAKOIUICHWE HUTpAT-
HBIX (popM a3oTa. DTOT 3NMEMEHT Ha3BAIM KJIIOYOM >KHU3HH», TaK Kak 0e3
(ochopHOIT KUCTOTHI HE MOJKET CYIIECTBOBATh HU OJHA JKUBAsK KIIETKa.

B pacrenusx dochop comepxutcs kak B opranuueckux (mo 90 % or
o0I11ero KOJIMYecTBa), Tak U B MUHEpaJIbHBIX (popmax. [IpuuemM B MosopIx
opraHax pacTeHHil oyl opraHudeckoro ¢ocdopa Bcerga Oosblie, YeM B
cTapbix. Hanboupline KoJMYecTBa 3TOTO AJIEMEHTA KOHICHTPUPYIOTCS B
PENPOAYKTHBHBIX OpTraHax; MpUMEpHO B 3—6 pa3 OoJibllie, YeM B BET€TATHUB-
HBIX.

®ocdop comepkUTCA B KISTOUHOH MPOTOILIa3Me, XPOMOCOMaX, HyKJIe-
WHOBBIX KHCJIOTaX, BUTAaMHUHaX, epMeHTax. OH IPUHIMAET aKTUBHOE yda-
CTHE B CUHTE3¢ OEITKOBBIX COCJMHCHHH.

B xuBbIX KieTkax (ocdop Takke MPUCYTCTBYET B BUJIE OPTO- U MUPO-
(ochOopHBIX KUCIOT M WX NMpou3BoAHBIX. PocaTHas rpynma crocodHa K
00pa30BaHUIO KOBAJIEHTHBIX CBA3EH M 3a MX CUCT aKTUBHO CBSI3BIBACT KaTH-
OHBI METAIJIOB M aMHHOB. lIpym momomm KOBaJIEHTHBIX cBsA3ed Qocdop
o0pasyeT 1eTbli psii COEANHEHUIT; OT MPOCTHIX 3(hUPOB 10 CIOKHBIX MOJIE-
Kkyn ne3oxcupubonykinenHoBoit (JAHK) n pubonyxirennosoit (PHK) xucinor.
OH BXOIUT B cOCTaB (ePMEHTOB, YCKOPSIOMINX KUCIOTHBII OOMEH.
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Docdop coaepKUTCsl B HyKICHHOBBIX KHCIOTaX — CIOXKHBIX BBICOKOMO-
JIEKYJISIPHBIX BEILECTBAaX, COCTOSIIUX U3 a30THCTHIX OCHOBAHHM, YIJIEBOJOB
(pn603bI 1 ne30kcupr0036l) U HochOpHOH KUCIOTH. B 3THX coenmHeHHIX
Ha Joimo docdopa (B nepecuere Ha P,0s) npuxoantes okono 20 %. Hykie-
nnoBble kucyotsl (JJHK n PHK) sBistoTcss OCHOBHBIMHM HOCHTEISIMH
HacJeACTBeHHOW nHpopManuu. To ecTh Oiarogaps HaJIWYUIO B PACTUTENb-
HBIX KJIETKaX 3TOTO 3JeMEHTa BO3MOHa paboTa XpOMOCOMHOTO arlapara.

Oprannyeckue BemecTBa, conepxamue ¢ochop, UTParoT OrPOMHYIO
poib B 0OOMEHE BELIECTB PACTUTEIHHOIO OPraHW3Ma. DTH COEAWHEHUS CO-
ZepKat OoraTele YHeprueil CBsI3M, B COCTaBE KOTOPHIX HaxoauTcs (ocdop u
MPUHAMAIOT yJacTHE BO BCEX (PU3MOJIOTHUECKHUX MPOIIECCAX PACTUTENHEHOTO
oprann3Ma: (pOTOCHHTE3E, IBIXaHUH, OMOCHHTE3¢ OEIIKOB, KHUPOB, Kpaxmaa
U APYTUX COEAUHEHUN.

Coenunenus pocdopa ¢ denkamu — gocgoponpomeudsi — SBISIOTCS
BO)XHEHIIIMMU PACTHTENLHBIMUA (pepMeHTaMH, KaTaJM3UPYIOMIUMH OUOXH-
MHUUECKHE PEaKInU.

IMpu yuactuu Qocdopa npoucxomut yrieBoAHslid ooMeH. DochopHas
KHCJIOTa aKTHBHO B3aMMOJAGHCTBYET C yrieBoaaMmu (gocgopunuposanue), n
9T COEAWHEHUS] UIPAIOT OTPOMHYIO POJIb B npoyeccax ObiXauus u @omo-
cunmesa, (PEPMEHTATUBHBIX NPEBPAILICHUAX WU NEPEIBIKCHUAX YIIICBOJIOB.
®ocdop, nocrynaromuii B pacTeHHs, CIOCOOCTBYET HAKOIUICHHIO Kpaxma-
Jla, caxapoB, KPacsIIMX M apOMaTHYECKUX BEINECTB, MOBHIIMIAET JEKKOCTh
TUIOZIOB.

Coedunenus gpocghopa ¢ scupamu (POCHOTUMUABI) — CIOKHBIC IPHUPHI
[JIMIEPUHA U JKUPHBIX KHUCJIOT PETYJIUPYIOT NMPOHHUIAEMOCTh KJIETOK, MpO-
LIECChI TIPOPACTAHUSI CEMSIH M 00EeCTIeUNBAIOT UX YHEPreTUIECKHil 3anac.

Kanuii — ogyH U3 OCHOBHBIX 3JEMEHTOB MUHEPAJIBHOTO IUTAHMS —
HaXOJIUTCSl B PACTUTENIbHBIX OpraHM3Max B MOHHOH (opMme W HEe BXOJHT B
COCTaB OPraHUYECKHX COEJMHEHUH KIIETKH. B siipe KIETKH 3TOT JJIeMEHT
HE COJIEPKUTCS, OCHOBHBIE €TI0 3arackl 00HAPYKEHBI B IIUTOILIA3ME U BaKy-
OJISIX.

Knetxu pacrenuit okono 20 % 3TOro 3neMeHTa CoAepaKaT B MOTTIOIIEH-
HOM COCTOSIHMH, B OOMEHHOH (hopMe; OCHOBHAs 4yacTh Kanus, okoso 80 %,
HaXOJMTCS B KIETOYHOM COKE, M TOJBKO 1 % TOTJIoIaeTcs: MUTOXOHAPHS-
MH HEOOMEHHO.

IToutn Bech Kanuii HAXOANUTCS B PACTCHUAX B MOHU3UPOBAHHOM COCTOS-
HUM ¥ HE 00pa3yeT HEepacTBOPUMBIX B BOJE coeanHeHuil. M3 cTapbIx TKa-
HEW OH JIOBOJILHO JIETKO BhINIENadnBaeTcs Bojoi. Ilo mepe co3peBaHus
ypo’Kast BO3MOKEH OTTOK KaJIusl Yepe3 KOPHEBYIO CHCTEMY.



Kamuit perymupyer BOAHBIH OOMEH KIETKH, (PU3NIECKOE COCTOSHHUE
KOJUIOMJIOB LIUTOIUIa3Mbl, ee HaOyxaeMoCTb M BsI3KOocThb. Ilon BimsHHEM
KaJIMsl BO3pPAcTaeT BOAOYJEPKHBAIOLIAs CIHOCOOHOCTh LMUTOIUIA3MBI, YTO
YMEHBIIIaeT OMAaCHOCTh KPAaTKOBPEMEHHOTO 3aBSAAAaHUS PacTEHUH Ipu Bpe-
MEHHOM HeJoCTaTKe Biaru. Hamuuume kanusi B pacTUTENbHOM KieTke obec-
MEYMBACT HOPMAIBHBIA XOJA OKHCIUTEIbHBIX MPOIECCOB, YIIEBOAHBIN U
a30THBII 0OMeH. Hakomiienue kanusi criocoOCTBYeT aKTHBU3aLMU OOMEH-
HBIX IPOLIECCOB PACTEHUH.

IToBeImas akTHBHOCTH (PEPMEHTOB, KaJIHii CIOCOOCTBYET HAKOIUICHUIO B
pacTeHUsIX Kpaxmaja W caxapoB, 0OECIEUHBACT MOBBIICHUE HMMYHHUTETA;
YCHIIMBAET UCIIOJIB30BaHUE aMMHUAYHOIO a30Ta IIPU CUHTE3€ AMUHOKHCIIOT U
Oenka.

Jlist kanusi XxapakTepHa BBICOKas TIOAIBUKHOCTb — OTTOK KaJiust U3 OoJiee
CTapbIX JHUCTHEB U TKaHEH B Ooliee MOJIOJbIE, SHEPTUUHO PacTyllue moderu
U TUCThs. DAKTUUECKU PACTUTENBHBIN OPraHU3M 3a CUeT TaKOM MOJABHIKHO-
CTH IOJTy4aeT BO3MOXHOCTbD UCIOJIb30BaTh KaJUil MOBTOPHO.

Kanvyuii. Heo6xoauMOCTs B 3TOM 3JIEMEHTE IPOSBISIETCS B POCTE
Ha/I3eMHBIX OPTaHOB M KOPHEBOI cucTemsbl pacteHuid. Kampnuii urpaer
Ba)XHYIO pOJIb B Tporiecce (OTOCHHTE3a, B IEPEIABIKCHUH YIJIEBOJIOB B
pacrernu. OH ydacTByeT B (pOpMHPOBAHMHM KJIETOYHBIX 000JI0YEK, 00Y-
ClIaBIMBaeT OOBOJAHEHHOCTh M MOAJEPIKaHHE CTPYKTYPHI KJIETOYHBIX Opra-
Henn. HemocraTok Kanblysi OKa3blBa€T HETATUBHOE BIUSHHE HAa POCT U
pa3BUTHE KOPHEBOHM CHCTEMBI pacTeHHH. B pesymprare ero meduimra He
pacTyT KOpHH, He 0Opa3yroTcsi KOPHEBBIE BOJIOCKH, KOPHH YTOJIIAIOTCS,
OCJIM3HAKOTCA U 3arHUBArOT. .HI/ICTBH, IIpyu 3TOM, 3aMEIJIAIOT POCT, TOABJIA-
€TCA XJIOPOTHUYHAA NATHUCTOCTDH, IMOXKCITCHHUC W OTMHUPAHUE. KaIII)HI/Iﬁ HC
PEYTUIINBUPYETCA, TMOOTOMY IMPU3HAKKW TOJOAAHUA HPOABIIAIOTCA, MPEKIC
BCEr0, HA MOJIOJIBIX JIUCTHSIX.

IIpu BBeneHMM B HHUTATEIBHBIA PACTBOP KalbLUsl (U3MOIOTHIECKAs
YPaBHOBELIEHHOCTb PACTBOpAa BOCCTaHABIMBAaeTCA. KaTHOHBI KanbIys OKa-
3BIBAIOT CHJIIBHOE AHMAOHUCTUYEeCKOe Oelicmaue TIPOTHUB APYTUX KaTHOHOB
(H', Na*, K*, Mg*, A1** u 1p.), npenstcTBys H3GEITOYHOMY MOCTYILICHHIO
ux B pacTeHus. Kanblyii MOCTynaeT B paCTEHUs] B TEUEHHE BCETO MEPHOJA
aKkTUBHOrO pocTta. IIpn HalM4KMM B pacTBOPE HUTPATHOTO a30Ta MOCTYILIE-
HHUE €r0 B PACTEHHUS YCHIIMBAETCS, & B NPUCYTCTBMM aMMHA4HOTO, BCIIEA-
CTBHE aHTArOHU3Ma, — CHUXKAETCSI.

MHorue pacteHHus pa3lIn4aloTcs No norpebieHuio Kaipuus. OnHako
MOTPEOHOCTh PAaCTCHUH B KaJbLIUK M OTHOLICHUE MX K KHCIOTHOCTH ITOYBBHI
He Bcerja coBmafarooT. Kanbimil BbIenaduBaeTcss U3 IOYBHI, MOATOMY



3amacel €ro OBICTPO YMEHBIIAIOTCS M 3aBHCAT OT THIA IOYBBI, KOJIMYECTBA
0CajIKoB, HOPM, (OPM M3BECTH M MUHEPAIBHBIX yOOpEHUI.

Macznuii. ®yHKINYM, KOTOPBIE BBHINOJIHIET MAarHUi B pacTeHWH, MHOTO-
00pasubl. OH BXOJUT B COCTaB MOJIEKYJIbI XJI0poduiia 1 NpuHUMAaeT Hero-
CPEACTBEHHOE ydacTHe B (OTOCHHTE3e. MarHuif, HaxoIsch HENocpea-
CTBEHHO B PAacTEHUH, BXOJIUT B COCTaB INEKTHHOBBIX BELIECTB, (PUTHHA.
[Tpu HepocTaTke MarHusi cojep)kaHue XJIopo(UUIa B JIMCTHIX YMEHBIIACT-
cs1, IposIBIIsAeTCs (pr3noIornIecKoe 3a00IeBaHNEe «XMPAMOPHOCTEY. JINCTh,
IIPU 3TOM, CKPYYMBAIOTCA M 3aTe€M ONANaloT. OTO 3aMEUIIeT POCT H
yYMeHbIIaeT ypoxkail. Marauit ¢ ¢ochopoM HaxomaTcs, TPEXKIE BCETO, B
pacTymux 4acTsaX pacTeHuil, B cemMeHax. OH 0Oojee MOABMXKEH, YeM Kallb-
U, ¥ MOXKET PEyTWIN3UPOBATHCA (MCIIOIB30BAThCS MOBTOPHO). [locie
BBINIOJHEHHUS (DYHKLHUI B JIMCTE PAacTEHUs MAarHWH HaKaIlUIMBaeTCsl B ceMe-
Hax 4, B OCHOBHOM, KOHLIEHTPUPYETCs B 3apoibluie. Marnuil yyacTByeT B
nepensrwkeHnn Gocdopa B pacTeHHAX, aKTUBHU3UPYET HEKOTOpbIe (hepMeH-
Tl ((pocdarassl), yckopsier 00pa3oBaHHE YIJIEBOAOB, BIHMSET Ha OKUCIIH-
TCJIbHO-BOCCTAHOBUTCIIBHBIC MPOLCCCHI B TKAHAX paCTeHHﬁ. DTOT dIEMEHT
CHOCOOCTBYET BOCCTaHOBUTEJIBHBIM IPOIIECCAM M HAKOIJICHUIO BOCCTAHO-
BUTEJIbHBIX OPTaHMYECKUX COCOUHEHHMH — 3(HUPHBIX Macell, XHUPOB U JIp.
[Tpn HEnOCTaTKE MAarHMs yCHIIMBAIOTCS! OKHUCIIUTEIbHBIC TIPOLIECCHI, BO3pac-
TaeT aKTHUBHOCTh ()EPMEHTA IEPOKCHAA3bI, CHIDKACTCS COJACpKAaHHE HH-
BEPTHOTO caxapa U acKOpOMHOBOH KHCIIOTHI. OBOIIHBIE KYJIBTYPhl HOTPeO-
JSIFOT MarHW{ B pa3iMYHBIX KoJmdecTBax. KHCIble TIOUBBI conepikaT Malo
MarHusl.

Marnui Ipyu HEAOCTATOYHOM COJACPIKAHUUN KaJIbIIHA ITPOABIACT TOKCHY-
HOCTb. HaHquHII/IM COOTHOIICHHWEM MAarHuA U KaJlbIUs ABIACTCA 1 16,5.

VBeanueHue TMOCTYIVICHUS KaJsgd B PaCTCHHA 3a CUCT BBICOKHMX 103 3a-
JCPKUBACT IMOTJIOMEHUE MarHus.

Cepa — HEOOXOAUMBIN 3JIEMEHT MUTAHUS PACTESHUHN U MO CBOEMY (H3H-
KO-OMOXMMHYECKOMY 3HAYCHHIO CTOWT B OJHOM PsAy ¢ a30ToM u ¢ocdo-
pom. Ee ponb ompenensiercst TeM, 4TO cepa BXOAUT B COCTaB OENIKOB; CO-
JIEp)KUTCS B aMMHOKHCIIOTaX (LIMCTHH, METHOHWH); BUTAMUHAX Ipynmsl B;
SIBIISIETCSI COCTABHBIM DJIEMEHTOM HEKOTOPBIX aHTUOMOTHKOB. DTOT 3JIEMEHT
UTpaeT BaKHYIO DPOJIb B OKHCIHMTEIHHO-BOCCTAHOBUTEIBHBIX IIpoleccax,
aKTHBH3AIMK ()EPMEHTOB, CHHTE3€ OEJIKOB M XJIOpOoQHILIa.

B Momompix opraHax pacTeHHil cepa HaXOIWTCS NMPEUMYIIECTBEHHO B
BOCCTaHOBJIICHHOH (popMme, a 1I0 Mepe CTapeHHs PacTHTEIHHOTO OpraHM3Ma
IpeBaTupyeT HAKOIUICHNE OKHUCIEeHHBIX (hopM. Cepa crepKuBaeT HAKOIIIe-
HHE HHUTPATOB B pacTCHWH. VICTOYHMKOM Cephl UIA pacTeHHH MOTYT CIy-
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KUTh KaK OpraHMYecKHe, TaK M HEOpraHWYECKHe COeNMHEeHUs. B moBoibHO
OOJIBIINX KOJIMYECTBAX Cepa COJEPKUTCS B TOpdhax.

ConepkaHue B PaCTEHUSIX MHKPOJJIEMEHTOB KOJEOJIETCS OT THICSYHBIX
JIO CTOTBICSIYHBIX JI0JIeH TporieHTa. Ho MX aKTMBHOCTH OIpEAENseT MOJIHO-
LEHHOCTh OKHCJIMTEIbHO-BOCCTAHOBHUTEIBHBIX MPOIECCOB, YIJIEBOJHOTO U
a30THOTO OOMEHOB W oOpaszoBaHus xyopodmmuia. OHM BXOISIT B COCTaB
MHOTUX ()EPMEHTOB M BUTAMHMHOB, BIHSIOT Ha MPOHHLAEMOCTh KJIETOYHBIX
MeMOpaH U CKOPOCTh MOCTYIUICHHS SIEMEHTOB IIUTAHHS B PACTCHHS.

MHUKpPO3IJIEMEHTHI COEPIKATCS B MHHEPATIBbHBIX W OPraHUYECKUX COCIH-
HEHUSX, PUYEM HX JOCTYIIHOCTh PACTCHUAM KOJICOJIETCS B 3HAYMTEIBHBIX
npenenax, Ho KaXAblid U3 HUX UIPaeT CBOIO (PU3HOJIOTHYCSCKYIO POJIb.

JKenezo. Kak MHKPOIJIEMEHT KeJe30 BXOJHUT B COCTaB OKHCIUTEIBHO-
BOCCTAQHOBHTEJIBHBIX (DEPMEHTOB PACTCHHUH, Y4acTBYeT B CHHTE3E XJIOPO-
¢wuia, mpoueccax IbIXaHUs U 0OMEHa BEIeCTB. B MHBIX yCIOBUSIX IIPH €ro
HEJIOCTAaTKE MPOSBIISIETCS XJI0PO3.

Bop. MukposnemeHT 00p y4acTBYeT B peakLUsIX YIJIEBOAHOTO, OENKO-
BOr0, HYKJIEMHOBOTO OOMEHOB M JPYyrux mporeccax. bop HeoOxoxum pac-
TEHHUSIM B TEUYEHHE BCEro nepuoaa ux xu3Hu. OH HE peyTHIM3UPYETCs B
pacTeHusx, MOITOMY OT €ro HeJIOCTaTKa CTPAlAloT, MPEeXkJe BCEro, MOJo-
Ible JTUCThS M TOYKU pocta. HemoctaTtok Oopa BhI3BIBACT HAPYLICHHUE MPO-
LECCOB CHHTE3a, 0OCOOCHHO HapyllaeTcs IepeBIKCHUE YIIeBoJ0B U (op-
MHPOBaHHE PENPOIYKTHBHBIX OPTaHOB.

N30bITOK GOpa BBI3BIBACT CBOCOOPA3HBII 0XKOT HWXKHHX JHCTbeB. OHH
KENTECIOT U onajgarT. [Iopor TOKCHYHOCTH OOpa ompenessieTcss He TONBKO
€ro COJEpIKaHWEeM, HO M KOJMYECTBEHHBIMH COOTHOIIECHHSMH C APYTHMH
aneMeHTaMu nutaHus. [Ipu xopomieli odecriedeHHOCTH KaiblueMm U (oc-
(dhopoM yBeTHUUBACTCS OTPEOHOCTH B OOpe.

W36bITOUHOE N3BECTKOBAHUE 3aKPEILISIET OOP B MOYBE, YTO 33CPIKUBACT
MOCTyIUIeHHe ero B pactenus. [Ipu ero HemocTaTke MPOMCXOAUT OMalaHKe
LBETKOB, 3aBsi3€il U OTMUpPaHKHE BEPXYyLIEK MOJIO/BIX PACTECHUI TOMATOB.

B kauectBe ynoOpeHus Mcrob3ytoT OopHbI cynepdocdar u Gopmar-
HHUEeBbIe ynoOpeHus. bopHas kuciora, B OCHOBHOM, HCIIONIB3yeTCs sl 00-
pabOTKH CeMsIH 1 HEKOPHEBBIX IOAKOPMOK.

Monuboen. MonubneHy OTBOANUTCS MCKIIOYHUTENbHAS POJb B a30THOM
nutanud. OH JIOKaJIU3yeTcsl B MOJIOJBIX PacTyLIMX OpraHax, a B CTeOJsIX 1
KOpHSIX ero MeHbIue. boispie Bcero MosimbaeHa colepKUTCs B XJIOpOILIa-
crax. [Ipum HemocraTke MonMOIEHa 3aiepKUBACTCSA Pa3BUTHE KIyOSHHKOB
Ha KOpHAX O000BBIX pacCTeHHI U (PUKCAIIHS a30Ta.

BHecenne B 10YBY MOJMOJEHa CIOCOOCTBYET YCBOCHHIO a30THBIX
YA0OpEeHUN pacTEHUSIMHU BCJICJCTBUE OBICTPON HUTPpHU(DHUKAIIME aMMUATHBIX
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U aMHIHBIX (OpM. DTO YMEHBIIAET MOTEPH a30Ta B pe3yJbTaTe ACHUTPH-
(UKaIK 1 BEIMBIBAHUS HUTPATOB.

Bricokoe cojiepikaHue MoiHOJEHA BEChbMa TOKCHYHO IS PACTCHUH,
1 Mr/Kr cyXxo0it Macchl BpeCH JJIs YSIOBEKA M KUBOTHBIX.

OOBIYHO MOJUOJICH CONICPIKUTCS B MOYBE B OKHCJICHHOW (hopMe B BUJC
MOJTUOIATOB KAJIBIUS U APYTUX METAIIIOB.

B xucmpix moyBax MoJHOJCH 00pa3yeT IIOXO PAaCTBOPUMEBIC COCIHHE-
HUS C QTIOMHHUEM, XeJe30M, MaprafieM. KorndecTBo BOJIOPaCTBOPHMBIX
¢dopM MombIeHa YBETUUNBACTCS NPH CHIDKCHUN KUCIOTHOCTH ITOYBEHHO-
T'O pacTBOpA.

[NonmoxutenpHOE AeiicTBHE MOMUOICHA HAa BEIWYMHY W Ka4ecTBO YpoO-
’asi OBOIHBIX KYJIBTYp OOYCIIOBIICHO HE TOJIBKO €r0 BIMSHHEM Ha yCBOE-
HHUE PACTCHHUSIMH a30Ta yIO0OPEHU, HO U YIYYIICHHEM KCIOIb30BAHUS €r0
u3 nouBsl. [IpuMeHeHne MOJIHO/ICHA HA MTOYBAX C HEIOCTATOYHBIM €ro CO-
JIepKaHUEM 00CCIICYHBACT, HAPSTY C POCTOM YpOiKasi, 00Jiee TIOJTHOE BKITIO-
YeHHEe MOCTYIMHUBIIErO B PAaCTEHUs a30Ta B cocTaB Oejka, a Takke OTpaHu-
YMBAET HAKOIJICHHE HUTPATOB B OBOIIHON MPOAYKIIMH B KOJMYECTBaX,
TOKCHYHBIX IS YEJIOBEKA.

Meods. Duznonoruueckasi poib MEIU ONPEACISIeTCs ee MPUCYTCTBUEM B
cocTaBe MeIbCOIEPKAMUX OCNKOB, (PEPMEHTOB, KaTAIN3UPYIOIINX OKHCIIC-
HUE AU(EHOJOB W THAPOKCHIMPOBAHHE MOHO(EHOIOB — OPTOAH()EHOIOK-
cuiasbl, MOIH(EHONOKCHIA3kl U THPO3WHA3hl. Meab BXOIHWT B COCTaB U
Ipyrux (GepMEHTOB M MPHHAMACT HEMOCPEICTBCHHOE YYacCTHE B IpOIecce
¢doTocuHTE3a, YIIEBOTHOIO H OenKoBOro oOMeHOB. OdYeHb 4acTo OCIHBI
MeJbI0 TOp(hSIHO-00JIOTHBIE TTOYBHI.

IIpoBOoIMMOE HM3BECTKOBAHHME KHCIBIX ITOYB YMEHBIIAECT MOCTYILUICHHUE
MEIU B PacTeHUs, TaK KaK OHA CBs3bIBaeTCs ¢ MouBoil. M3BecTh neicTByeT
KaK aJcoOpOeHT MeIu, a MpH TMOAIMIETaYNBAHUN CO3/IaeT JIYUIUE YCIOBHS
JUIs1 00pa30BaHUsI KOMIUIEKCOB OPTaHUYECKUX COCTMHEHUHN C MEIbIO.

IToTpeOHOCTH B MEIH BO3PACTAECT B YCJAOBUSAX MPUMCHEHHS BBICOKHX
HOPM a30THBIX yI0OpEHUI.

Mapezaney. Ouznonoruueckas poiab MapraHiia ONMPEICIICTCS TEM, YTO
OH BXOJHWT B COCTaB OKHCIIHUTEIHFHO-BOCCTAHOBUTEIHHBIX (DEPMEHTOB U
MPUHUMAET ydYacTHe B Tpoliecce (OTOCHHTE3a, YIICBOIHOM M a30THOM
oOMeHax. MapraHen HeoOxoauM BceM pacteHusiM. CpeHee ero copepika-
uue B pacteHusx coctasiseT 0,001 %. OcHOBHOE KOJIHYECTBO €ro JIOKAJH-
30BaHO B JINCTBSAX M XJOpoIDIacTax. MapraHel OTHOCUTCS K MeTalljlaM ¢
BBICOKMM 3HAYEHHEM OKHCJINTEIHFHO-BOCCTAHOBUTEILHOTO IOTEHIIHANIA U
MOJKET JIETKO Y9aCTBOBATh B PEAKIIISIX ONOIOTHIECKOT0 0OMeHa.
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Hapsiny ¢ xanbmem, 3TOT 3JIEMEHT CIIOCOOCTBYET M30MpaTEIbHOMY I10-
IJIOIIEHUIO MOHOB M3 BHeIIHeW cpenbl. [Ipy HMCKIOYeHWM MapraHia u3
MUTATEIBHONW Cpelbl B TKAaHSAX PAaCTEHHMH IOBBILIACTCS KOHLEHTPALUS OC-
HOBHBIX JIEMEHTOB IIMTaHMs, HAPYIIAETCSI X COOTHOLIEHUE. DTOT 3JIEMEHT
MOBBILIAET BOJOY/IEPKHUBAIOIIYIO CHOCOOHOCTh TKaHEH, CHU)KAEeT TPAHCIH-
panuio, yaydniaeT o 0HOIICHUE.

ITpu ocTpoMm HemocraTke MapraHia He 00pa3yloTcs IPOIYKTHBHBIE Op-
TaHBl y pEANCa, KaIlyCThl, TOMaTOB M IPYTHX OBOIIHBIX PACTCHHUH.

Mapranern B JepHOBO-TIO30JUCTHIX MOYBAX COAEPIKUTCS B KOJIMUECTBE
0,1-0,2 %, ogHako OoJbIIas €ro 4YacTh HAXOAUTCS B MTOYBE B BHJIE TPYAHO-
pPacTBOPHMBIX OKHCIIOB M THAPATOB OKHCIIOB. HelTpanbHas cpena B mo4se
CHOCOOCTBYET NMEPEXO0y MapraHiia B TPYAHOPACTBOPUMBIE (POPMBI.

IIMHK OKa3hbIBAC€T BJIHUAHHEC Ha O6MeH OHECPIruu U BCLICCTB B PACTCHUMH,
410 00YCIOBIEHO €ro cojepxanueM B Oonee yeM 30 depmentax. [Ipu He-
JIOCTaTKEe IMHKA HAKAIUIMBAIOTCS PEAYLHUPYIOIIHE caxapa M yMEHbIIAeTCs
coJiep)KaHue caxapo3bl W Kpaxmala, YBEJIMUMBAETCS HAKOIUICHUE OpTraHH-
YECKUX KHCJIOT, CHH)KAETCS COJEp)KaHHE ayKCHHOB, HapyIIAeTCsl CHUHTE3
6CHKOB. HpI/I IIMHKOBOM T'OJIOJAHWUU MPOUCXOJUT HAKOIIJICHUE HEOEITKOBBIX
PacTBOPUMBIX COCIMHEHHH, aMU/103, AMUHOKHCIIOT. PacTeHust Tomata mpu
IIMHKOBOM T'OJIOIAHUN 00pa3yIoT MEIIKHE CKPYUEHHBIE JINCThS, INIACTUHKH 1
yepenky. [yl BceX pacTeHUH NP HEAOCTATKE IIMHKA XapaKTepHa 3a/lepixk-
Ka pocta. HeocTaTtok ero nposBisieTcsi, Mpexie BCero, Ha KUCIbIX, CHIIBHO
OTIOJ30JICHHBIX MOYBax. L{MHKOBBIE yNOOpEeHUS] MPUMEHSIOT, KOT/Ia COAep-
»aHHUe ITOro dIieMeHTa cocraBisieT MeHee 0,2—1 MI/KT MOYBEI.

Koobansm Bxoaut B coctaB BuTamuHa Bi,, a ero gusnonornyeckas poib
NIPOSIBIISIETCSI, TIPEK/IE BCEro, B OMOJIOTHUECKOH (hPHKCALMK MOJIEKYJISIPHOTO
azota. CpenHee conepxanue kobanpta B pactenusx — 0,00002 %. Kobanbt
HaKaIUIMBAeTCsl B TeHEPATHBHBIX OpraHax, IbUIbLIE M YCKOPSET ee mpopac-
TaHWe. DTOT 3JEMEHT OTHOCUTCS K METaulaM C HEepPEeMEHHOW BaJIeHTHO-
CThIO,  MOITOMY  HMMeeT  OOJblIOe  3HAYCHHWE  OKUCIUTEIBbHO-
BOCCTaHOBHTEIBHOTO MOTEHNNANA, YTO MO3BOJISIET HOHY KOOaibTa MPUHH-
MaTb aKTHBHOE y4YacTHE B OKHCINTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKIHAX.
JloKka3aHO IOJIOKWUTENLHOE BIMSAHUE KOOAIbTa HA BCE OBOIIHBIE PACTEHHS,
KpoMme 0000BBIX KymbTyp. llonoxwurenbHOE AEWCTBHE KOOANbTa, MPEXae
BCETO, MPOSIBISIETCSI HA HEHTPAJIbHBIX MOYBAX C XOpOUIEH 00ecrnedeHHO-
CTBIO DJIEMCHTAMMU ITUTaHUS.

[lepcieKTUBHOCT,  NPUMEHEHHUS] KOOAIbTCOJAECpPKAIIMX  YIOOpeHHH
OIpeessieTCsl He TOJIBKO YBEINYEHHEM ypOiKaeB, HO M YJIy4IlIEHHEM Kade-
CTBa MPOU3BOJIUMON MPOTYKIIUH.
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ITosToMy, py BO3/EIBIBAHUN OBOIIHBIX KYJIbTYpP, IPUMEHEHHUIO MUKPO-
9JIEMEHTOB HEOOXOJUMO yJeNsITh OoJbIIoe 3HaueHHe. [ TaBHBIM (hakTopoM
B 9TOM OTHOULICHHH SIBIISICTCSI CO3JIaHUE YCIIOBHH JUII HOPMaJIbHOTO HaKOII-
JICHUS] MUKPOYJIEMEHTOB, KaK B CyOcTpare, Tak M B pacTeHusX. VI30bITOK 1
HEJIOCTATOK 3THX JJIEMEHTOB NPUBOAMT K Pa3JIMUHBIM IOCIEICTBUAM, HO
Yare BCero — K O0JIe3HsIM.

dakTopbl, TPUBOAAIINE K CHUKEHHIO YCBAWBAEMOCTH JJIEMEHTOB MTUTA-
HUSL:

— 3aTeHeHue Ooxee 65 % cHmkaeT ycBoenue N, P, K, Ca, Mg;

— nosbimeHue pH 10 6,5 u BbIE — cAEpPKUBACT MOCTYIUICHHE KaIbIINS;

— noserreHue pH no 6-5 — ycmmBaeT ycBoenne docdopa, 0coOeHHO B
npucytcTBun Na u CI;

— BBICOKAst 3JIEKTPONPOBOJIHOCTD IMHUTATEIBHOTO PacTBOPA CIEPKUBACT
TMOCTYIUICHUE KaJIbLIHA,;

— noseimierne pH (mpu HOpme pH paBHON 5—6) yMeHbIIaeT TOCTYII-
Hocth B, Cu, Fe, Mn, Zn;

— npu pH MeHbI1Ie 5 — CHIDKaeTca JOCTYIHOCTh MOJIMO/ICHA;

— ToBBILIEHHE TeMneparypsl cyoctpata ot 13 °C o 20 °C yBennuuBaet
noctymienne Fe, Mn, Cu;

— noBsimeHne pH Oornee 7 oOpa3yeTr HepacTBopuMble ruapookucu Fe,
Zn, Cu, cCHIXaeTcs pacTBOPUMOCTB Oopa.

1.2. Cy6crpaTsl, npuMeHsieMble B 3aLIHIIIEHHOM I'PYHTe

OBOHIHI:Ie KyJbTYPbl 3alllMIICHHOI'O0 TPYHTa MNPCABABIAIOT BBICOKHC
TpeOOBaHUS K YPOBHIO IUIOIOPOIHS TIOYBBI, UTO CBS3aHO C OOJIBIIUM BBIHO-
COM IIUTATEJIbHBIX DJIEMEHTOB U 00JIee MPOJAOLKUTCIIBHBIM BhIpAllIUBAHUEM,
4eM B OTKpHITOM TpyHTe. KopHeoOutaemsle cpeqsl B TEIUTUIAX HA3BIBAIOT
cy0crparamu. OnTuMHU3anysg MUHEPAIBHOTO MMUTAHUS TEIUINYHBIX KYJIBTYpP
B 3HAUMTEIIFHONM CTECIEHH 3aBHUCHUT OT (bI/IBI/IKO-XI/IMI/I'-IeCKI/IX CBOMCTB Cy6-
CTpaTta, OT ero CIOocOOHOCTH MHUHHUMANBHO O0ECIeuMBaTh PACTCHHS dlie-
MEHTaMH IIUTaHHs, BOJOI, & KOPHEBBIC CUCTEMBI — BO3AYXOM.

B 3amunieHHOM rpyHTe (IUIEHOYHBIC TEIUTHIIBI) HCIOJb3YIOT, B OCHOB-
HOM, HACHIITHbIC MOYBEHHBIC CMECH (NOYBCHHBIA TPYHT), OPraHHYECKUE H
MHUHEpanbHble cyOcTpaTtbl. OHM JOJKHBI 00J1a7aTh BBICOKOHM BIIarO€MKO-
CTBI0, OY(hepHOCTBHIO, BO3AYXOIPOHMIAEMOCTbIO, TOYBEHHON MOTJIOTUTENb-
HOW CHOCOOGHOCTBIO, OBITH CBOOOIAHBIMH OT BpeauTeleid M Oone3HeH, BHI-
JACPKNBATH HHI/ITGHLHBIﬁ CPOK OKCIITyaTalu.

Bce cyOcTpatsl Uil 3alUINEHHOTO TPYHTa MOXKHO YCJIOBHO Pa3leiHTh
Ha HECKOJIbKO THIIOB.
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Cobcmeenno noyea — BBICOKOIUIOAOPOJHAS M yINOOpEeHHast opraHuye-
CKAMH W MHHEPAJIBHBIMH yIOoOpeHUsAMH. VCIONB3YyIOT B IUIGHOYHBIX TeETl-
JIUIIAaX, TOHHEISX.

Iousennvie cmecu (TpyHTHI). B KauecTBe KOMIIOHEHTOB JUISI X IIPHUTO-
TOBJICHHUS HCIOJB3YIOTCSA TOYBa, TOP(Q, OpPraHWYECKHE W MHHCpPAIbHEIC
yao0peHus1, qpyrue marepuanbl. [I[pUMeHSIOT B COBPEMEHHBIX TEIUIHIIAX C
HACBHITTHBIM TPYHTOM, B TUICHOYHBIX COOPYKCHHSIX.

3amenumenu TOYBBI PACTUTENFHOTO OPraHUYECKOTO MPOUCXOKIACHHS
(IpeBecHBIC ONMIIKH, MPOOJCHAs KOpa, COJIOMa, BEPXOBOH TOpP(, OTXOMIBI
THIPOJIN3HOM MPOMBINUICHHOCTH) — B OCHOBHOM, OBICTPO pa3Jiararoiiuecs
MaTepHabL.

Hckycemeennvle cyOcTpathl (MUHEpajbHAs BaTa, IpaBHH, KEpPaM3uT,
MIEPINT, BEPMUKYIHUT U J1p.). [luTaHue pacTeHN NPOUCXOINT 3a CYET MMUTa-
TCJIbHBIX paCTBOPOB.

ITouBa (cyOcTpar, TpyHT), Kak (pHU3HUECKOE TEJO0, COCTOUT U3 Tpex (as:
TBEP/IOH, KUIKOH U razoodpasHoii. TBepaas ¢asza npencraBicHa MUHEPATIb-
HBIMH M OPTaHUYECKHMH BEIECTBAMH, KHUIKAs — BOIOH C PacCTBOPCHHBIMU
B HEW coeTMHEHUsIME (TIOYBEHHBIN PACTBOP), ra3000pa3Hasi — BO3IYXOM.

CootHomeHne a3 MOXET U3MEHATHCSA B 3aBUCHUMOCTH OT PHIXIIAIINAX
MaTepuanoB. B mouBorpynrax c cogepxkanueMm 10 % opranuueckoro Berie-
CTBa COOTHOIICHHWE TBEPIOW, XUIKOM M Ta3000pa3HO (a3 cocTaBiseT
1:1:1.

[Tpu BeIpamuBaHUM OBOIIHBIX PACTCHUH B TEIUIMIAX OOJIBIIOE 3HAUYCHHUE
UMCIOT U (h)U3MYECKHE CBOMCTBAa MOYBOIPYHTOB. OCHOBHBIMH MOKA3aTesi-
MH, ONPEASIAIONIIMHA BOTHO-(GU3NIECKHE CBOMCTBA TEIIMYHOTO TPYHTA,
SIBIISTFOTCSI CIICYIOIHUE: IUIOTHOCTb, INIOTHOCTh TBEPAOH (pasbl, MOPUCTOCTS.

Ilnomnocmos meepoou ¢azvt (yaembHas Macca) — 3TO OTHOIIIEHHE MacChl
TBepIoi (ha3el TPyHTA B aOCOITIOTHO CYXOM COCTOSIHUM K Macce PaBHOTO
obwema Boabl. TakuM 00pa3oM, ynenbHas Macca — 3TO Macca (B rpaMMax)
OJTHOTO KyOHUYECKOTO CAHTUMETpPa TBepIo a3kl aOCOIFOTHO CYXOro TPYHTA.

3TOT IMOKa3areyib y TCIJIMYHBIX TPYHTOB 3aBUCUT OT COACPKAHUA Opra-
HHYECKOTO BEIIECTBA, CTPYKTYPHI, IPaHYJIOMETPHUUECKOIO COCTaBa, CIIOXKE-
HUS U IOPUCTOCTH.

TemnuuHbIe TIOYBOTPYHTBI CUUTAIOTCA PBIXJIBIMHU, €CJIM WX INIOTHOCTH
Haxoautcs B npeaenax 0,9-0,95 F/CM3, C HOPMAaJIbHOH TIOTHOCTHIO — 0,95—
1,15, motsste — 1,15-1,25, cuibHo mwiotHsie — 1,25 r/em® u Bbie.

OnTuManbHasi IUIOTHOCTH JUIS TEIDIMYHBIX KYJIBTYP COCTaBIACT: OTy-
pern—0,5 r/em®, Tomar — 0,8, kouaHHbIii canar — 10 1, paccama — 0,5 r/em’.

Benmnunna ynenpHON Macchl MEHEPAIBHBIX IMOYB Kosteoneres ot 2,50 mo
2,65. Y TopdoB yznenbHas Macca H3MEHSETCS, B 3aBUCUMOCTH OT CTENCHU
pasnokeHus 1 30JpH0CTH — OT 1,4 o 1,7 r/em’,
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IInomnocms — 3T0 Macca abCOIOTHO CyXOH €AMHHIBI 00beMa IPYHTa B
€CTeCTBEHHBIX ycnoBusix. O0vemHas Macca (OM) rpyHTa 3aBUCHT OT Tpa-
HYJIOMETPUYECKOTO COCTaBa MUHEPAIbHOM YacTH, COJEp:KAHUS OpraHude-
CKOTO BellecTBa M cioxeHus. OObeMHas Macca NaxOTHOTO CIIOS MHUHe-
panbHBIX M04B KoneGnercs ot 0,8 10 1,6 r/em®; 06beMHas Macca TOPHIHBIX
moyB — ot 0,04-0,08; y nenuHHBIX BepXOBbIX 00J0THBIX T0YB 10 0,2-0,3; y
CTapOIaxOTHBIX HU3UHHBIX OOJIOTHBIX HIOYB.

IT10THOCTD M MIIOTHOCTH TBEPIOW (a3bl TEINTUYHOTO ITOYBOTPYHTA MO-
TYT CIyXKHUTh TIPU3HAKaMH, YKa3bIBAIONIMMU Ha COEPKAHUE B HEM OpPTaHH-
YECKOTO BEIIECTBA, HA €TO CTPYKTYPY, OPUCTOCTE.

Cxeadicnocmy, UaU NOPUCMOCMb — 3TO CYMMAapHBIH 00BEM IIOp MEXIY
JacTHLAMM TBEPAOH (a3bl TPyHTa B €OUHHUIEC oOBeMa. BripaxaioT ee B
NpoLEeHTax OT o0beMa MoYBOrpyHTa. [IopHUCTOCTh TEITMYHBIX NOYBOIPYH-
TOB C BBICOKHMM cojiepxkaHueM rymyca pasusercst 50-70 %.

OmnpeneneHne CKBaKHOCTH UMEET OO0JIbIIOE arpOHOMHYECKOE 3HaUYEHHE,
Tak Kak oHa 00yCJOBIMBAET TaKHUe CBOICTBA, KaK BIArO€MKOCTb, BOAOIPO-
HHUIIAEMOCTh W OINpEJesieT HalpaBiIeHHEe M HMHTEHCUBHOCTh OHMOXUMHYE-
CKHX IIPOIIECCOB B ITOYBE.

Cxeadicnocmy aspayuu — 3TO 9acTh CKBaKHOCTH TPYHTA, 3allOJHEHHAS
B031yxoM. OHa COOTBETCTBYET Pa3HOCTH MEXAY 00BEMOM OOIIEH CKBaXK-
HOCTH 1 00bEMOM BOJIbI, KOTOPAst COJICPKUTCS B TPYHTE B MOMEHT OIIpezie-
JICHUS CKBRKHOCTH.

Boanble cBolicTBa. BrajicHocms nouebi — KOIMYECTBO BOJIBI, HAXOMAS-
IIeics B JaHHBI MOMEHT B IT0YBE, BEIPR)KCHHOE B BECOBBIX MIIM 00BEMHBIX
MIPOIICHTAX.

Bnazoemxocmb — c1iocoOHOCTH OYBHI MOTJIOMIATH U YACPKUBATh B ce0e
TO WIM HHOE KOJIMYECTBO BOJHI.

C mpaxkTUYEeCKO# TOUKH 3pEHHs, IS 3aIUIIEHHOT0 TPyHTa HanOobIiee
3HaueHne nMeet nonHast (I1B), nnn Hammensmas Braroemkocts (HB).

Ilonnas enazoemxocms — KOIMYECTBO BIIATH, yJEPKUBAEMOE ITOYBOI B
COCTOSTHHY TTOJTHOTO HACHILIEHUS [P 3arI0JHEHUH BCEX MTOP BOIOM.

ITomHy!0 BIaroeMKOCTb BBIYUCIISIOT 110 CKBAXKHOCTH.

Ilonesas (npedenvhas nonesas, uiu HAUMEHbULAS) 81A20EMKOCHb — ITO
TO MaKCHMaJIbHOE KOJIMYECTBO BOJBI, KOTOPOE CIIOCOOHO yIEepKUBAThCS B
MOYBE AIUTENBHOE BpEMsI IPU OTCYTCTBUU CTOKA MU MCIIAPEHUs. DTOT BUJ
BJIarOEMKOCTH MMEET HamOOoJIbIlIee MPAKTUUECKOE 3HAUYEHHE, TaK KakK M03-
BOJISIET CYINTH O BO3MOJKHBIX 3aI1acax BIIary.

ITpn AMUTENTPHOM MCTIOJIB30BAHUH TETITMYHBIX TPYHTOB YXYyIIIAIOTCS MX
(u3nIecKne CBOWCTBA; yBEINIUBACTCS HX IUIOTHOCTh, YMEHBIIAETCS 00IIast
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MOPHUCTOCTh, 3HAYUTENHLHO BO3PACTACT KANMILSIPHASI TIOPUCTOCTD, B CBS3U C
4eM, YXYIIIACTCS BOTHO-BO3AYIIHBINA PEXKHM.

IIpu HemocTaTke OPraHWYECKOro CyOcTpara, a TaKKe IMPH BhIpaIlUBa-
HUM OBOIIHBIX KYJIBTYp METOJOM THUAPOIIOHHUKH MOBBICHUTH KOHIICHTPALIUIO
JUOKCHIA YTIIePOa MOXKHO 32 CUET CIICAYIOIINX TEXHUICCKUX HCTOYHHKOB:
TBEPIIOW U CHKMKCHHOW YIIIEKHCIOTHI, IPOIYKTOB CrOPaHUs YIIICBOJIOPO/I-
HOTO ToIUIMBa. Yarie BCero MOJKOPMKH PACTCHUH MPOBOIST MPH MOMOIIU
reHeparopa, paboTammiero Ha mpupoaHoM rase. PaboTa reneparopa aBToO-
MaTu3upoBaHa. MOXHO TAaKXkKe HUCII0JIb30BATh MPEIBAPUTEIHHO OUHUILCHHBIE
OTXOJISAIINE I'a3bl KOTEJIbHBIX.

CBOICTBa TEIUIMYHBIX TPYHTOB 3aBUCSIT OT UX COCTABAa M COOTHOIICHUS
KOMIOHEHTOB (Tabia. 1). TermuuHble TPYHTHI TOTOBST, KaK MPAaBHIIO, U3
pacuera 3000 M Ha 1 ra. Paccannyio cMech TOTOBAT B KOJUYECTBE OKOJIO
100 v* Ha 1 ra exeroaHo.

Ta6nauna 1. CocTaB M CBOICTBA TEILIMYHBIX TPYHTOB

Dusnueckne CBOMCTBa Tunbl rpynToB

TpYHTOB OpTraHMYecKHe | OpPraHOMHUHEpPAJIbHbIE MHUHEpPaIbHbIE
IloneBast 3emms
Topd 60-70, Topdh 5060, 20 €0,
JIPEBECHBIE OTXO- TI0JIeBast 3eMIISI ODIANITUECKHE
Cocras, % o0bema 161 10-20, 10-30, %\)Aa'r e
HABO3HBII HaBO3HBII E
xomroct 10-20 xowmroct 10-20 HABOSHETH KOMIIOCT
CopepxaHue opraHuye- . B
CKOT0 BeIecTBa, %o 40-60 20-30 20
IInoTHOCTS, r/em® 0,2-0,4 0,3-0,6 0,6-1,0
Iopucrocts obmias, % 80-90 70-80 55-70
Topucrocts aspanuu, % 25-30 20-25 20-25
[1I1B, % o6bsema 55-60 40-45 30-40
CoorHotenue ¢a3:
TBepJas, KUK, 1:6:3 1:3:2 1:1:1
ra3zoo0pasHast

ITpu cocTaBieHUH MOYBEHHOW CMECH MPUHUMAIOT BO BHHMAHHE, YTO
1 M° umeer maccy: HusuHHBIA Topd — 0,4-0,5 T; BepxoBoii — 0,25-0,3 T;
nepernoit — 0,7-0,9 1; kommoct — 1 T; mepHoBas moJesast 3emust — 1,2-1,5 1;
HaBo3 — 0,8 1; mecok — 1,8-2,0 1; ommmnku — 0,15-0,2 T; coloma npeccoBaH-
Hast — 0,14 1. [luTaTenpHple CMECH 3arOTaBJIMBAIOT M3 pacdeTa TOJIIUHBI
MTOYBEHHOTO CJIOS B TPYHTOBHIX Terumnax 30 cM, mobassist 4—6 ¢M Ha TOJ-
CBITIKY B MPOIIECCE BRIPAIIMBAHKS TOMATa U OT'ypIia.
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1.3. Cy6cTpaThl 1Jisi BLIPAIIUBAHUS PACTEHHIA M0 MAJI000bEMH O
TEXHOJIOTHH

CyOctpar [yl MaooObEeMHOW TEXHOJOTHUHU JOJDKEH OTBEYaTh OIpeje-
JICHHBIM TpeOOBaHUSIM; HE BBIJEIATh TOKCHUECKHE BEIIECTBA, HE HApYyILIaTh
MUTaTeIbHbIE PEXKUMBI M HE M3MEHSTH B 3HAUUTEIHLHOW CTENECHU pEeaKiuio
MUTATEIBHOTO PACTBOPA, MMETh BBHICOKYIO MOPHUCTOCTh, XOPOIIYIO a3pHUpO-
BaHHOCTH M BJIATOEMKOCTh, IPOYHOCTH IIPH HUCTIOIb30BaHHN.

BepxoBoii Top¢. Vcrmons3zoBanne Topha it MaaooOBeMHON THIPOTIO-
HUKH [eJIECO00PA3HO MO CIELYIOMINM IPHIHHAM:

— 3arachl ChIPbsI IPAKTUYECKH HE OTPAHUYCHBI,

— Top(siHBIE CyOCTPAThl SBIAIOTCS SKOJOTHMYECKH YHCTHIM MPOIYKTOM,
TOCJIC UCTIOJIb30BAHUA B TCIIMIAX WX MOKHO MPUMEHATH JIA YIYUIICHUA
M0YB CEIbCKOXO03UCTBEHHBIX YTOUH;

— TopdsiHBIE CYOCTPaThl 3HAYMTENHHO JICIIEBIIC MUHEPAJIbHOM BaTHI.

bnaropaps Hu3Kol 00BEMHOI Macce, BHICOKOW MOPHCTOCTH W 3HAYH-
TEJILHOM €MKOCTH IOTJIOLICHUS, OH C YCHEXOM HCIOJIb3YETCs ISl MAJI000b-
€MHOTO cItoco0a BBIPALIMBAHUS OBOILIHBIX PACTeHMH B Temwumax. [Ipeumy-
mecTBa Topda rnepes MUHepaabHOH BaTol (0OCOOEHHO OJTHOTOMYHOTO CPO-
Ka HCIIOJIb30BAaHUSI) CIEAYIOIINE: CPaBHUTEIHHO HEBBICOKAs CTOMMOCTS,
BIJeneHne Gonpmioro kosmdectsa CO,, mpocrora yruausanuu. Jlydme
BCEr0 HCIOJL30BaTh BEPXOBOHW TOp( CO CTEMEHBIO pasioxkeHus ao 15 %,
30JIbHOCTBIO 110 4-8 %, eMmkocThio moroiieHus 120—130 mr/sxe Ha 100 T,
mwiotHocThHo 0,1-0,3 r/em®, mopuctocthio 80-90 %, ¢ comepKaHNEM YaCTHII
pasmepoMm 6-16 MM 10 80 %. HexenatenbHo ucnoib30BaTh (Gpe3epHbIH
Topd ¢ OONBIINM COAEP)KAHWEM MBUIEBUIHBIX YaCTHIl TUAaMETPOM MEHee
1 mm. CozmeprkaHue MbUIN HE TOJDKHO TPeBBILATh 3 %.

BonHO-BO3AyIIHEII peXUM B TOPQSHOM cyOCTpaTe onpenessercs pas-
MepoM nop. ToHKHE, MEJKHe MOpHI Yallle BCEro 3aloJIHEHBI BOJIOW, KpyIl-
HBIE — BO3AyXOM. Pa3zmepsl nmop B OoJblleil CTEEHH 3aBHCAT OT pa3Mepa
gactur] Topda. UeM MeHbIe YacTHIBI Topda, TeM HeOmarompusTHee s
pacTeHuil COOTHOIIEHHE B CyOCTpaTe BOABI M BO3Ayxa. bombmioe kommue-
CTBO YacCTHI[ pa3MepoM 1 MM M MeHee NMpHOIIIKAeT coep KaHue BO3ayXa B
cyOcTpaTe K HyJIIO.

Jons tBeproit ¢as3el B BepxoBoM Topde coctasister 3—10 % oObema,
npu 3ToM nopsl 3aHuMaroT 80-97 % obbema. [Ipu HaiiMeHblIeW Biaroem-
KOCTH 3aIriac BO3Iyxa He CHIbKaeTcs Hike 35 %. B HusunHOM TOpde TBep-
nasi pasa Bo3pacrtaeT 10 15 %, CHUKaeTcs MOPO3HOCTh 110 85 %, Bo3pacTaeT
HauMeEHBIIIas BIATOEMKOCTh M CHIDKAeTCs 3amac Bo3ayxa o 10 % obwema.
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ITpn BBIpamuBaHUM B MajloM OO0BEME OYEHb BaXKHO, YTOOBI pacTCHUS
UMEIH XOPOIIO Pa3sBUTYI0 KOPHEBYIO CHCTEMY, IJISI 3TOTO COJEp)KaHHe
BOJIHO M BO3YyIIHOW (a3 B TOpGsIHOM cyOcTpaTe A0JKHO ObITh 1:1. DToro
jerde TOOUTHCSI HA BEPXOBOM Topde M OYeHb TPYAHO IPH HCIIOIb30BAHUH
HHU3MHHOTO TOp(da, 0COOCHHO €CJIM 3ar0TOBKa I1Ia METOIOM (ppe3epoBaHus
pu HEOOJIBIIOM YIIyOJeHUH (pe3bl, YTO CIOCOOCTBYET YBEIHMYCHHUIO KO-
JIMYECTBA MBUIEBUIHON QpaKIyy.

[Ipu BEIpamuBaHUM pacTeHUH Ha Topdhe Mo MaT00OHEMHONW TEXHOIOTHHI
C KareJIbHBIM MOJIMBOM MOTYT HCIIOIb30BaThCS MOJMITHICHOBBIE MEIIKH C
MPOPE3sIMH U TIOJIUIPOIIICHOBBIE JIOTKH. VI B TOM, W B Jpyrom ciydae
HE00X0IUMO, 4TOOBI cioi Topda ObUT He MeHbIIe 12 cM, TaKk KaKk WHadYe
TPYZIHO CO34aTh ONTHUMAIbHBIE BOJHO-BO3YIIHBIE YCIOBUs. B mommatuie-
HOBBIX MEIIKAaX CO3aeTcs 3aMKHYTOE MPOCTPAaHCTBO, & 3TO IPHUBOAUT K
OBICTPOMY YMEHBILIEHHIO COJCPXKAHUS KHCIOpPOJa B TIOUYBEHHOM BO3IyXeE.
HpI/I OOMIIBHBIX ITOJINBAX W HEAOCTATOYHOM CTOKE APCHAXKHBIX BOJ OYCHb
OBICTPO BO3HHUKAIOT aHAYPOOHBIE YCIOBUS, B TOp(dE BO3pacTaeT CoAepIKaHue
aMMHavYHoro asoTra, HUTpaToB, 4YTO, B CBOIO OUYCPCIb, MNMPCHATCTBYCT IIO-
CTYIJICHHUIO KaJIbIH B PACTCHUA U MOXKET MPUBECTU K PA3BUTUIO HA TOMa-
Tax BepIIMHHOHN rHIIH. [I09TOMY OYeHb Ba)KHO UMETh HEOOXOAMMOE KOJIH-
YEeCTBO M KAaUeCTBO JPEHaXKHBIX pa3pe3oB B MeIIKaxX. bojee mepcnekTnBHO
UCTIONb30BaHNE TOP(a B OTKPHITHIX IOJMIPONMICHOBBIX JIOTKax. B HuUX
OTMeuaeTcs Jy4dllas APEHUPOBAHHOCTH M CBOOOIHBIH Ta3000MEH, JIeTKas
cMeHa Topda.

Ha nHO n0TKa pekoMeHIyeTcsl HachlllaTh MEJKHH, XMMHUYECKH WHEpT-
HbIA meOeHb ciioeM 2—3 cM, TaK KaK 3TO 3HAYUTENHLHO YJIy4dlIaeT OTTOK
JIpEHAXHOH BOABI U3 cydcTpaTa. CBepXy JIOTKH ClIelyeT 3aKphIBaTh YEPHO-
0emoif TUIEHKOM, YTOOBI HE NMPOWCXOAMIIO MOJCYIIMBAHHWE BEPXHETO CIOS
Topda U 3acCOJCHUE ero U3-3a UCTIAPEHHS KaMUISIPHON BOJIBL.

[IpumeHeHne JOTKAa U TaKOTO CyOcTpaTa Hambouiee 1enecoo0pa3Ho JIst
BBIPALIUBAHUA METOIOM Malo00BEMHOH KyJIbTYphl KOPOTKOIIOAHBIX ITdE-
JIOOTIBIIAEMBIX OTYPIOB, YTO MOJTBEPXKIACTCS MPAKTHYECKUM OIIBITOM
paboTBl MHOTMX TEIUIMYHBIX OBOILEBOAYECKHX KOMOWHATOB PECITYOIIHKH.
OueHp yacTo Ha TOp(QSHBIX CyOcTpaTax B 3UMHHMI NepHoJ] HaOJomaeTcs
HEJIOCTATOK BOJBI, YTO MOJKET IPHUBECTU K PA3BUTHIO BEPIIMHHON THUIIM Ha
ToMaTax. B ampene, Mae, Ha000pOT, YacTO HAOJIONAETCS MEPEyBIAKHEHHE
cyocTpaTta. BaxxHo moMHHUTB, 9TO TOpd 00IamaeT BBEICOKMM IOKa3aTeiaeM
BIIQXHOCTH YCTOWYMBOTO yBsimaHUs pacTeHui — 9-17 % obnema.

UroOb! HE OUIMOWTHCS B MOJIMBHBIX HOPMAaxX IIPU BBIPAIIMBAHWU OBOII-
HBIX KYJIbTYp Ha Topde, ClIeayeT TIIATeIbHO CICIUTh 3a ApeHakoM. Hamm-
YHe JpeHa’ka CBUIETEIBCTBYET O TOM, YTO CyOCTpaT MpelesIbHO 3al0JHEH
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BOZOW. 3UMOH KOJMYECTBO JIPEHAXKa MOXET COCTaBIATh 3—5 % OT mosmB-
HOH HOpMBI. BecHOW W JIETOM IIOCTENIEHHO KOJHMYECTBO IpPEHa)ka MOXKET
nocturate 10-25% un Gonee. CiexyeT OTMETHUTh, YTO OOJBIIONW 00BEM
JIpeHaXka MPUBOJUT K HEKOTOPOMY IIepepacxoly MUHEPaIbHbIX YAO0OpEeHUH,
HO 3TO HEOOXOJMMO Juls COalaHCHPOBAHHOTO IHTAHUSI PAacTEHHH, MHaue
NIPOM30HIeT 3acosieHne cyocTpara.

Kpome Toro, Ba)kHO ITIOMHHTB, 4TO MOCTYIUICHHE KUCIOPOAa B cyOcTpar
IIPOUCXOJUT U C MOJUBHOHN BOJOW. Bricokas TemnepaTypa MOIMBHON BOJBI
TaKKe MOXKET TPHUBECTH K KHCJIOPOIHOMY TOJOAAHHIO KOPHEH OBOIIHBIX
pacTeHH#, Tak Kak IpH yBEIWUEHHH TeMIiepaTypsl mo 25 °C comepxanue
KHCIJIOPOZA B BOJIE PE3KO MaacT.

C BHeApEHHWEM MalOOOBEMHOW TEXHOJIOTHH OYEHb BAJKHO C IEPBOTO
JIHS CIEIUTH 332 KOJIMYECTBOM JIPEHaXKa M €ro XMMHUECKHM coctaBoM. Crie-
JIaTh 3TO OBICTPO MO3BOJIAET ABTOMATU3UPOBAHHAS, ITOJKIIOUSHHAs K KOM-
MBIOTEPY, CUCTEMa KOHTPOJII W aHaiu3a ApPEHaXka, KOTOpas HENpephIBHO
OTCIIeXKMBAET KOJUYECTBO JpeHakHOU Bojbl, a Takxke ee EC u pH. Ilpo-
rpamMma, 3aJ0KEeHHasi B KOMIIBIOTEp, T03BOJISAET ONepaTuBHO 3MeHATh EC u
pH monmaBaeMoro nmMTaTenbHOrO PacTBOpa B 3aBUCUMOCTH OT PE3yJIbTaTOB
aHaJM3a JPeHaKHOM BOJBI, IPOBEJCHHOTO KOHTPOJUIEPOM CHCTEMBI, a TaK-
K€ aBTOMATHYECKH YBEIMYHTH WM YMCHBIIUTH KOJMYECTBO ITOJIaBAEMOTO
pactBopa. 11 yBenn4eHHs BO3AYXOEMKOCTH Topda 4acTo HCIONB3YIOT
cMech Topda ¢ arpomepimrom B cooTHomeHmH 50-70% : 50-30 %.
[Tpn monuBax NMPUMEHSIOT TaKWe HOPMBI, YTOOBI B cyOCTpaTre ocTaBasioch
20 % mop, He 3arOIHEHHbBIX BOAOH IS MOCTYIUICHHS KHCIOPO/a.

Munepanvnhan eéama. Munepanbnyio Baty (puc. 1), koTopyro eme
Ha3bIBAlOT KAMEHHOHM BaTOH, MPOU3BOAAT U3 0a3albTOBBIX TOPHBIX MOPOJ
WA CXOAHBIX C HUMH 1aba3oB. M3MeNnp4eHHYI0 TOPHYIO HOPOAY CMEIIH-
BalOT ¢ KOkcoM. CMech JIOBOJAT IO TOYKHU IUTABJICHUS TIPH TEMIIEpaType
1600 °C. 3arem U3 pacIIaBICHHOTO MaTepualia IealT BOJIOKHA. J[THHA U
TOJIIIIMHA BOJIOKOH — BaKHBIC (DaKTOPHI, ONpEACSIONne GU3MISCKHE Xa-
PaKTEepUCTHKN KOHEYHOT'O MPOIyKTa. PacmiaBnenHas ropHas mopoja rmnora-
JlaeT Ha AMCKHU, €6 KOMOMHHUPYIOT ¢ J00aBKaMH, BKIIOYAIONIIIMH H3BECTHSK,
CMayMBaIOMIMI areHT ¥ OPraHWYeCcKUil MOoJMMep, COeIUHSAIONINN BOJIOKHA
BMecCTe JJIsl TPOU3BOACTBA TIUT. [ToauMepsr 0OBIMHO POW3BOJAT HA OCHO-
Be (peHOJa — MaTepHalia, MOXOXKEro Ha IUIACTHYHBIN Oakenwt. [pyrue ma-
Tepuabl 00aBISIOT JUIl 0O0ecHeyeHus MOTJIOMEHHsT BObI, XOTs BOJOOT-
TankuBamomas ¢opma (Hanbojee 4acTo HUCHOJIb3yeMasl B KaueCTBE H3OJIH-
pYIOIIEro Marepuana B CTpolMaTepuanax) TaKKe HCIOJIb3yeTcs B IpaHy-
JMPOBaHHOW (hopMe Kak COCTaBHAs 4acTb KOMIIOCTHBIX CMecedl MM Kak
Marepuai, Jo0aBIIeMblil B IOUBY.
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Puc. 1. MunepanpHas BaTa

Bce mMuHepanoBaTHble IUTUTHI CTAHIAPTHOM IUIOTHOCTH HMPUTOIHBI IS
HCTONB30BaHus. /IBa OCHOBHBIX NMPEMMYILECTBA MHUHEPATbHON BaTHl — €€
CTEpIIIBHOCTh M CIIOCOOHOCTH 00ECIEYHBATh ONTHMAIBFHOE COOTHOIICHHE
BO3IyXa ¥ BOJBI B KOPHEBOW 30HE MPH COOTBETCTBYIOIIEM PETYIHMPOBAHUN
WHTCHCUBHOCTH monuBa. KynbTypa u cybcTpar Bceraa JODKHBI OBITH TOJ-
HOCTBIO M30JIMPOBAHBI OT Ioja Terunibl. OCHOBHONH OCOOEHHOCTHIO MUHE-
palbHOM BaThl SIBISETCS TO, YTO OHA IO3BOJISIET PETYJIMPOBATH BOJHO-
BO3/IyLIHBIA PEeXUM. JTO 3HAYHT, YTO KYJIbTYpa HUKOT/IA HE OyJeT cTpanaaTh
HHU OT BOJHOTO CTpecca, MCCYIICHHs WIM OT IOATOIUICHHS, HH OT KHCIIO-
POIHOTO TOJIOIAHHS.

MusnepanoBaTHas IUIMTa COCTOUT U3 5 % oObema BOJIOKOH U 95 % mpo-
CTpaHCTBa 110p. 21]15[ BbIpAallIUBaHWA OBOIMHBIX KYJIBTYP HCIOJB3YIOT MUHEC-
palbHYI0 BaTy pa3iM4YHBIX pa3MepoB (Tabi. 2). MuHepaibHas Barta IO
CpaBHEHHUIO ¢ TOp(HOM UMEET PsiJi NPEUMYIIECTB: 00JIaaeT BBICOKOM IO-
PO3HOCTBIO IJISl BO3/lyXa M BOABI; MOJIEP)KUBAECT XOPOIIEe COOTHOLICHHE
MEXIY COAEp)KaHWEeM BO31yXa W BOJbI; XHMHUECKH HHEPTHA; €€ CTPYKTypa
cTabuIbHA W MMEET IIOCTOSHHOE KauecTBO; HE COJEP)KUT IIaTOI€HOB; ee
MOYHO CTEPMJIN30BATh MAPOM, XUMHUYECKH M HCIOJIb30BATH MOBTOPHO — HE
Oosiee ueM JBa pasa.

Ta6nuna 2. Buasl cy6cTpaToB U3 MHHEPAILHOI BAaTbI

Cy0ctpar Pasmep, cM O0BeM, I
TuTh! (OJI0KH) JUTs: TOMATa 100x15%7,5 10
nepia 100x20%7,5 15
orypia 100x30%7,5 20
7,5%7,5%6,5 04
10x10%6,5 0,65
10x10x8 0,8
Ky 10x10x10 1,0
12x12x10 15
12x12x13,3 2,0
15x15%x13,3 3,0
20x20x15 6,0
8
50
['panyisl (MM) 75
100
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OrpaHn4eHHBIII 00BbEM MHHEPAJOBATHOW IUIMTHI O3HAYaeT, YTO OHa
nMeeT HHU3KYIo OydepHyo criocoOHOCTh sl BOABL, TOTOMY BOIHBIE CBOM-
CTBa MHHEPAIBLHOW BaThl SBISIOTCS BAKHBIM (DAKTOPOM IIPH OLIEHKE TOTO,
KakoW M JJake MMEETCs JIM OH — TOT OCOOBIH THN IUINT, KOTOPBIH CIeayeT
HCIIONB30BaTh B KAUECTBE PACTCHUEBOIIECKOr0 cybcTpaTa (Tabu. 3).

HenocratkoM MHHBaThl SIBISETCS HEOOXOIMMOCTH MHOTOKPATHBIX,
0COOCHHO JIETOM, IMKJIOB IOJMBa B TeYeHHE JHS, nocturamoummx 20-25
IIUKJIOB 3a JIeHb, YTO YBEIMYHMBACT HArPy3Ky Ha CHCTEMBI KalleJIbHOTO OPO-
IICHUSL.

Tab6auna 3. @u3nyeckue cBOiicTBA MHHEPAILHON BaThI H TOp(ha

CybcTpar Cyxoe BemectBo, % | O6vem nop, % | Boma, % | Bosayx, %
CoarnoBslit Topd 4 96 65 31
MuHepanbHas BaTa:

rpaHyJIHpPOBaHHAS 7 93 68 25
610K (T1KTa) 3 97 82 15

I'paBuii. Mcnons3yloT KpeMHHUEBBIM WM KBapLEBBIA TI'paBUi, HE CO-
JIEpKAIUi YTIEKUCIOr0 KaublMs, TaK KaK HalMdhMe B HEM KapOOHATOB
MIPUBOJIUT K TOAIIETAYNBAHUIO MMUTATEILHOTO paTcBopa (1o pH 8 u BhIme)
n BbImazeHuto (ochaToB M3 pacTBOpa B BHAE ocajika. YacTuipl rpaBus
pasmepoM 3—8 MM CUMTAIOTCS ONTHMalbHBIMU. B cBs3M ¢ TeM, 4TO pa3mep
YacTHIl OYeHb MaJbIi, CyOcTpaT 001agaeT HU3KOH BlIaroeMKocThlo. [1oaro-
MY B HEr0 PEKOMEHAYETCS J0OaBISTh BEPMHUKYIIUT.

Iecoxk. Mcnonb3yrot necok ¢ pazmepom uactuil 0,6—2,5 mm. He xena-
TCJIbHBI MBIJICBUAHBIC YaCTHUILBI, TaAK KaK HUX HAJUYUEC 3aTPYAHACT AOCTYI
BO3/lyXa K KOPHEBOW CUCTEME OBOIIHBIX PACTEHU.

I'panutHblii medenb. J[aHHBIH cyOCTpaT XOpOIIO MpenoXpaHsieT Kop-
HEBYIO CHCTEMY OT MOZCHIXaHHUS U neperpeBa. Ha MoBepXHOCTH yaepKuBa-
eTcs JOCTaTOYHOE KOJIWYIECTBO MUTATEIbHOTO pacTBopa. CyOcTpar obmana-
€T XOopoIeil asparei 1 BOJOIPOHUIAEMOCTbIO, HE TIOPHUCT, JIETKO MPOMBI-
BaeTcs M AesuH(pummpyercs. Pasmep dactun mis pacrenuit — 3—15 MM, s
paccampl — 3-8 MM. OpHaKo, OCTpble I'paHW TPAHUTHOIO LIEOHS MOTYT
TPaBMHUPOBATh KOPHEBYIO CHCTEMY PacTCHHUH.

Hepant. OGnagaer psaOM LEHHBIX CBOWCTB: BBICOKOH BOIOMOIVIONIA-
}omeﬁ CHOCO6HOCTBIO; XOpomo BIUTBIBACT U MCIAJICHHO OTAAE€T BOAY H
3JIEMEHTbl MUHEPANBHOr0 nuTaHus. IIpenoxpaHseT KOpHH pacTEeHUH OT
meperpeBa, Tak KaK MMEET XOpOIIME TeIJIOM30JIHOHHbIE CBOWCTBA.
Hambonee nmpuronen cydcTpat ¢ pasmepoM dacturl 5S—15 mm. [Ipu TemmoBoit
00paboTKe MEepINT BCITyYHUBAETCSI, MHOTOKPAaTHO yBEJINYNBasCh B 00bEME U
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PE3KO YMEHBIIAACh B TNIOTHOCTH. XUMHUYECKUM COCTaB HerocTosiHeH. [lep-
JIUT — CyOCTpaT HENPOYHBIM, P MHOTOKPATHOM HCIIOJIb30BaHHU KPOIIUT-
csi. Mcnonb3yercs 3—4 rona, 3aTeM YTHIM3UPYETCs MyTeM BHECEHHS B
MIOYBY.

Bepmukyant. XuMmudeckuii coctaB  cyOcTpaTa  HEMOCTOSHEH.
[Tpu HarpeBannu o 800-1000 °C B Teuenune 30-60 cekyHI BCIy4HBaeTCs
U yBenuumBaercs B o0beMe B 15-25 pa3 u Oonee. [Ipu stom obpasyercs
Macca BO3IYIIHBIX ToyocTed Hu3Koi mrotHoctH (100-150 KI/M°) B BBICO-
KOI BOAOYIePKUBAOIIEH CIOCOOHOCTH.

BepMHUKyIHT OTIHYaeTcsi BBICOKOH €MKOCTBIO KaTHOHHOTO OOMeHa —
65—-145 m-5xB/100 r mmHepana. O6namaeT HU3KOW TEMIOMPOBOIHOCTHIO.
Pexomennyemsiii pasmep gactur; — 5-15 mm. Ilo cpaBHeHHIO C IpyruMu
cyOcTpaTaMy BEpMUKYIIUT MEHee mpoueH. Mcnonp3yroT He Oomnee 4-5 mer.

Kepam3ur. [lony4aroT U3 rIMHHUCTBIX MOPOA MyTEM BCIYYHMBAHHS NPU
temrnepatype 1150-1250 °C. 3epHucThIii cyOCTpaT, MOPUCTOTO CTPOCHHUS,
O6HallaeT XOpOoImrMH TCIUIOU3OJIMUOHHBIMHU U BOAOYACPKUBAIOILIMUMU
cBoiictBamu. Kepam3ur nnepren, He u3menser pH pactBopa, He obnanaer
MOTJIOTUTENILHON CIIOCOOHOCTBIO 0 OTHOLIEHHIO K KarnoHam. [lpm mmm-
TEIBHOM WCIIONB30BAaHUM Ha ITOBEPXHOCTH KepaM3UTa OTKIIAJBIBAOTCS
¢docdarer kampnus, amOMHHHA W Kene3a. [lo BIaroeMKOCTH YCTyIaeT
BCITyYCHHOMY TIEPIIUTY U BEPMHUKYJIIHTY.

Buibop u noozomoexa cybcmpama. Ilpexne 4eM TMPUCTYIIUTH K BBIpa-
[IMBAaHUIO OBOIICH CIOCOOOM MaloOOBEMHON THAPOTIOHUKH, HEOOXOIUMO
BEIOpaTh cyOcTpar (cpedy), B KOTOPOM OYIyT BEIPAIIMBATHCS PACTCHHS.
IMouBa, kak cpena Uit pa3BUTHS PACTEHUH, MOXKET OBbITh 3aMEHEHa pa3iiny-
HBIMH MaTepuallaMH, KOTOpPbIe JIOJDKHBI OTBEYATh CIEAYIOIIUM TpeOoBa-
HUAM:

1) He BBLIEISITH TOKCHYHBIC BEIIECTRA;

2) He HapyIIaTh MUTATEIBHBIA PEKUM U CHIBHO HE H3MEHSATH PCaKI[HIO
MUTATEJIBHOTO PAaCTBOPA;

3) 061a1aTh BHICOKOH IOPUCTOCTHIO, KOTOPAst OMPEACISIET JOCTATOYHYIO
A3PUPOBAHHOCTH, H UMETh XOPOIIYIO BOAOYICPKHBAIOIIYIO CIOCOOHOCTH;

4) 06nagaTh BHICOKOMH MOTJIOTUTENBHON CIOCOOHOCTBIO M XOPOILIEH Terl-
JIOEMKOCTBIO;

5) He comepKaTh CEMsIH COPHSAKOB M MTATOTCHHBIX OPraHU3MOB,;

6) nMeTh HU3KYI0 0OBEMHYIO MacCy;

7) cybeTpaT MOMKEH, 0 BO3MOKHOCTH, HE 3aCONSATHCS M JIETKO MPOMBI-
BaThCS OT M30BITKA COJICH.
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2. 1IOJIUBHAS BOJA U EE KAYECTBO

[Ipu GecroYBEHHOM BBIPAIIMBAHUN OBOINHBIX PACTCHHUI BOAA CITYKUT
OJTHOBPEMEHHO PacTBOpUTENEM ([UIsi yaoOpeHui) u cpenoi (Juisi pa3BUTHS
KOpHEBOIi cucteMbl). Ee KauecTBO NP HCIIOJIB30BAaHUK METO/a THAPOIIOH-
HOW KYJIbTYPBI SIBJISCTCS BAXXHBIM (haKTOPOM.

[To3TOMYy Ba)kKHO 3HATH XUMHUYECKHUII COCTAB MCIIOIB3YEMOI B X0O3HCTBE
BOZBI. DTO HEOOXOMUMO Kak JJIs pacyueTa KOJMYECTBA COJICH M KHCIOT B
MMUTAaTEIFHOM PAacTBOpE, TaK ¥ MPH €ro KoppeKnuu. Mcmonp3yemas moIwB-
Has BOJa MMEET OIPENEICHHBIH XUMHUIECKUH COCTaB, UTO CIEIYET yUHTHI-
BaTh €IIe Ha CTAINH IPOCKTHPOBAHUS CHCTEM KaIleIbHOTO TIOJIHBA.

PasnmiuHas 1o MPOWCXOKICHHUIO BOJA MPEACTABISIET COOOW CIIOMHBIN
pacTBop, COAEPKANTHA XHMHICCKHIE AIEMEHTHI B BHJIE TIPOCTHIX M CIIOMKHBIX
HMOHOB, KOMILUICKCHBIX COCJIMHEHHIA, PACTBOPEHHBIX WIJIM Ta3000pa3HbIX
MOJIEKYJI, CTAOMJIBHBIX ¥ PaIAOAKTUBHBIX U30TOIOB.

CHOXHOCTh COCTaBa OMpPEAEISETCS MPUCYTCTBHEM OOJBIIOTO YHCTA
XMUMHUYCCKHX 3JICMEHTOB, Pa3IHYHBIM COJCPKAHHUEM H pa3HOOOpasueM
(GhopM Kax0ro U3 HUX.

B Bojme oTMeuaeTcs IMIECTh OCHOBHBIX TPYII XUMUYECKHX KOMITOHCH-
TOB:

1) r1aBHBIE MOHBI (MAaKPOAJIEMEHTHI) — K*, Na, M92+, CaZ+, C1, 8042_,
HCO;, CO5™;

2) pacTBOpPEHHBIE T'a3bl — KACIOPOI, a30T, CEPOBOIOPO/I, YIIIEKHUCIIOTA;

3) 6uorennsie Bemectsa — coeaunenus N, P, Fe, Si;

4) opraHMYecKHe BEIECTBA — OPTaHMYECKUE KUCIOTHI, CIIOXKHBIC d(U-
PBIL, (PCHOJIBI, TYMYCOBBIC BELICCTBA;

5) MHKpPO3JICMEHTHI;

6) 3arps3HSAIOLINE BEIlEeCTBA.

CyMMapHoe cojiepxaHie MUHepaJbHBIX BEIIECTB HAa3bIBACTCS MuHepa-
Ju3ayueti BOJbI, KOTOpas BbIpaxaeTcs B mr/anv’, o/am’, r/kr, %o (mpomuune).

Mo cremenu ee MuHepaau3aluu pasnuuaior: npecras (1 %o), cononosa-
masn (1-25 %o), conenas (25-50 %o), ouenv conenas (6onee 50 %o).
JI1s KanensHOTO OpOIIeHMS JIydIle HCIOIb30BaTh BOAY C COAEp)KaHHEM
MUHEPATLHBIX BemecTB He 6omee 0,5—1 %o.

IIpn BBICOKOM coOAEpX)aHWUU COJEH BO3MOXXHO HE TOJIBKO 3aCOJIEHUE
cyOcTpaTa, HO W IIPH BEIIAICHIH B OCAIOK COJH BBIBOIAT M3 CTPOS Kareib-
Hullpl. ToMmaTel Ooliee CONEYCTOMYUBBI, YeM OTYPIbI, HO HA 3aCOJICHHBIX
cyOcTpaTax CHiIbHEE TIOPAXKAOTCS BEPUITUHHON THHUIIBIO.

Crnenyetr OTMETHTh, YTO JIUIICHHAS COJICH BOJA TaKXKe BPEIHA, MOCKOIb-
Ky TMOHIKAeT OCMOTHYECKOE IaBJICHUE BHYTPHU KJICTKH.
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Bopa sBiseTcs c1abbIM 3JEKTPOIUTOM, OOJBIIMHCTBO PACTBOPCHHBIX B
Hel coJiel mpeacTaBiIeHO B MOHHOU (hopMe M 1M03TOMY olliee coJepikaHne
coJiell B BOZIE OMNPEJEISIIOT MO €€ 3JIEKTPoNnpoBoaHOCTH. CylecTByeT cie-
Jyrolas rpajanus kadectsa Boasl (MCMm/cm): 0,75 — xoporas, 0,75-1,50 —
npurojHas 1 nonusa, 1,5-2,5 — ManonpuronHas (BBICOKOE CoJepIKaHHE
cojeid), 6onbme 2,25 — HenpurogHasi BoAa (O4eHb BBICOKOE COJEp)KaHHE
coueit).

CrnemyeT y4UTHIBaTh, 9TO DJIEKTPHUECKUI TOK MPOBOIST JIHIIH> HOHHEIC
pacTBOpHI, a MOJEKYIIpHble — HeT. MoOdYeBHMHA NPH PAacTBOPCHUH HMEET
MOJIEKYIISIpHYIO ()OpMY M HE TIOBBIIIAET JIEKTPOIIPOBOIHOCTH MUTATEIBHO-
T'O pacTBOpA.

[lpu ananmze BOABI €€ PE3yNBTATHI MOTYT BBIPKATHCS B Pa3IIHMIHBIX
eMHUAX:

— TJIaBHBIE MOHBI ITPU O0IEeH MUHepaIu3auy Oosbie 1 1/71 BhIpaxkaroT-
csl B I/KT Wi B %o (TIpOMMILIE), & IPU MHUHEpalu3aluy MeHble 1 r/a — B
MT/IT,

— pactBopennbie Ta3sl — Oy, Ny, CO,, H,S, CH, — BeIpaxarotcs B Mr/I;

— OuWoreHHble BeecTBa — coeaunenus N, P, Si — B mr/;

— MHKPO3JIEMEHTHI — B MI/JL.

Yacro comepkaHHe T€X WIN WHBIX 3JIEMEHTOB B BOJIE WIIM NMUTATEIHHOM
pacTBope BBIPKAIOT B MOJISX, MIJUIIMOISX, MHUKpoMoisix. [lonsrue mo-
JSIPHOCTH PACHpPOCTPAHACTCS Ha JI0ObIe BHIABI PEabHBIX (MOJCKYJIHI, aTo-
MBI, HOHBI, 3JICKTPOHBI, PAJHKAIIBI) M YCIOBHBIX YACTHII.

Enuaunei MonspHON KOHIIEHTPAINH SBISECTCS MOJB/II.

Mumumons — 31o 0,001 mMonb; Mukpomons — 0,000001 mosb.

ConepkaHie OCHOBHBIX MaKpOdIJIEMEHTOB B BOJE BBIPAXKAIOT B MUJLIH-
MOJISIX/IUTP (MM/I1), MUKPO3JIEMEHTOB — B MUKPOMOJISIX/T (MKM/11).

Cpenu rmaBHBIX HOHOB BOABI, MPUCYTCTBYIomHUi aHHOH C1~ xapakrepu-
3yeTcsl MOBBILIEHHOH MUrpaloOHHOW criocoOHocThI0. ConepxaHne MOHOB
C1™ B Boge He noimkHO mpebimath 50 mr/a (1,5 MM/i), Tak kak Oosee
BBICOKAsl KOHIIEHTPAIIHS XJIOPA BBI3BIBACT MOBPEXKICHNS KOPHEBOW CHCTEMBI
pacTeHWi W TMPOTYKTHBHOCTH TOMAaTOB MOJXeT cHIKaThes Ha 15-20 %, a
orypioB — Ha 45—65 %.

Wousr SO,* Toxe 061aKal0T XOPOIICH MOABIKHOCTBIO, HO YCTYIAIOT
C1". B anaspo6Hoii cpene cynbhaTHbIe HOHBI BOCCTAHABIUBAIOTCS JI0 CEPO-
BOJIOPO/IA, TIPH ATOM TaK)Ke OTMEYaeTCsl THOeNb KOPHEBOH CHCTEMBl. AHUOH
SO,* HeoGxomum pacTeHUsIM, HO BBICOKOE €ro cojepxanue (Ooibiue
4 MMOJIB/T B BHJIE S) IPENATCTBYET YCBOCHHUIO KaJbLUs, TaK Kak Cyybgar-
MOH U KAJNbLUI SIBISIOTCS aHTAaroOHHCTaMH. BpelHOe BIHMSHUE BBICOKHX
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KOHLICHTPALMH CyNb(haT-HOHOB YCTPAHACTCS YBEINUCHUEM YPOBHS KalbIIHsA
B NUTAaTEIbHOM pacTBope, Tak kak CaSO,, Tak Kak MOHBI KaJIbLUS CBSI3bI-
BaIOT U30BITOK CyJIb(aT MOHOB, IEPEBOJIS UX B HEPACTBOPUMYIO (hOPMY.

I'mppokap6onatnsie (HCO3) u kapOoHaTHBIC (CO%;) HOHBI SABISIOTCSA
BaXXHEHUIIMMU COCTABHBIMM YaCTSMH NIPUPOJHOMN BOJBI:

H,CO;, = HY + HCO™ = 2H" + CO*

BukapOonatel, comepikaiuecss B BOJC, ONPEICISIOT €¢ HEHTPAIbHYIO
WIH CIA0O0IIETOYHYIO CPeny IS THAPOITHU3AIIH:

HCOg_ + Hzo = H2C03 +OH™

Pacnpenenenue B Boge CO,, HCOz n CO32_ 3aBUCHUT OT BeTMYUHBI pH.

IIpu pH < 5 xoHuenTpanus rugpokapoonatHsix noHOB (HCO3) mpakTu-
YEeCKH paBHA HYIIIO, TAK KaK B KHCJIBIX BOJIaX MPOUCXOJUT CICAYIOIas pe-
AKIHSL:

H2C03 = HzO + COZ

B aHa’poOHBIX YCIIOBUSX, IPU 3aCTauBaHUK BOJbI, HakarumBaetcs CO,
Y TIPOUCXOJUT YBEIMYCHHE KUCIOTHOCTU TIOYBCHHOTO PAcTBOPA.

B HeliTpanbHBIX U IIETOYHBIX BOJAX MPEOONIAA0T THAPOKAPOOHATHEIC
(ObukapOonaTHble) HOHBL IIpM THAPONOHHOM crocoOE BBIPAIUBAHUS
OBOINHBIX pPAacTEHWH BoJa JOJDKHA cojepkath He Oomee 4 MM/n HCO;
(244 wmr/xn), naade moTpeOyeTcst OOIBIIOE KOJHYECTBO KUCIOT JJIsi HEHTpa-
JU3aIHH.

Wousr CO3>” mpPUCYTCTBYIOT B IIPHPOJHOI BOIE PEIKO, TAK KaK KapGo-
HaTel Ca 1 Mg — ctabopacTBOPUMBI.

ITo Benmmumne pH Boxa ObiBaeT: cribHOKUCITON (<3), kucmoit (3-5), cia-
6okucioit (5-6,5), wueirpanshoii (6,5-7,5), cnaborenounoit (7,5-8,5),
nienovHoi (8,5-9,5), cunpHomenoyHoit (>9,5).

Cpeau KaTHOHOB IEPBOE MECTO TI0 paclpocTpaHeHHocTH 3aHuMaeT Na®,
ypasHoBemmBatomuii C17. DT 1Ba MOHA NPEACTABISIIOT COOOH IOIBMKHOE
U ycToitumBoe coemuHeHHe. Na' Takke MOXKET COEIMHATHCS C AHHOHOM
8042. Coemuuenuit Na™ 1 HCO5;™ B Bome Maino. Boga s kamensHOro Imo-
JMBA JOJDKHA conepkaTh Na® He 6onee 35 Mr/i (MeHbIIe 1,5 Mr).

Katnon K* o6pasyer comn — KC1, K,SO,4, K,CO3, KHCO;. Ho coemu-
HEHHWH Kanus B BOJE Majo, TaK KaK CYIIECTBYeT OHMOIOTHYecKas IOTped-
HOCTB B 3TOM KaTHOHE, T. €. IPOUCXOANT «IIEPEXBAT» €r0 PACTCHUIMHU.

Karnon Ca”* sBisieTcst caMbIM BaKHBIM M3 METAIIOB B JKHBOM OpIra-
Hu3Me. VIOHBI KaJIbINs TOMUHUPYIOT B KATHOHHOM COCTaBe ClIabOMHHEpa-
JMU30BaHHBIX BOJ. C pOCTOM MHHEpaIM3alMU OTHOCHUTEIHHOE COJIEpIKa-
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rre Ca®* yMeHbIIAeTCs, TaK KAk 0OPasyloTcs CIabOPacTBOPUMBIC COIIH:
CuSO, u CaCOs. B Boze Ca* HaXOJUTCS, B OCHOBHOM, ¢ annoHamu HCOs,
u SO42+.

Katuon Mg®* mpucyTCTBYeT mouTH BO BCeX IPHPOIHBIX BOJAX, HO PEli-
ko nomunHupyet. CojiepkaHne B BOJE PaCTBOPUMBIX OMKapOOHATOB, XJIOPH-
JIOB, CyIb(haToB Ca®* u Mg2+ ONpEEIsET ee Jcecmkocms. Beipaxkaercs oHa
B rpaxycax: 1° = 10 mr CaO B quTpe BOJIBI.

Jnst KanenpbHOro TIOJIMBA IPU MajloOOBMHOM CIOCOOE BBIpAIIMBaHUS
KECTKYIO BOJLy IPUMEHAThH HE CIEAyeT, TaK KaK MPH BHICOKOM COJEpKaHUN
HMOHOB KaJbIMsI M MarHus OTMEYaeTcs MOJaBIICHHE MOTJIOMCHUS KaHs.
CopeprkaHue KaJdbIFsg U MarHus B BOJC TOJDKHO OBITH HIDKE, YeM B ITHTA-
TEJNBHBIX PACTBOPAX.

PasmuatoT Tpu Kimacca BOIBI IO aHHOHAM: THIPOKapOOHATHBIC; CYIIb-
(daTHBIC; XJIOPUAHBIC; W TPH KJIACCA MO0 KATHOHAM: KallbIIMEBBIC; MarHHe-
BbI€; HATPUEBEIE.

CrenyeT oOpaimate BHUMaHUE M Ha COJIEP)KAHUE B BOJIE MUKPOIJIEMEH-
TOB. Bozja s KarespHOTrO nosiyBa Npu MajlooObEMHOM CHOCO0E BBIpAIU-
BaHUs JIOJDKHA conepkath He Oojee 0,3 mr/n 6opa (<30 MxM/m), 1 mr/n
(<18 MxM/n) xernesa, 0,5 mr/mn (10 MkM/im) maprania, 0,5 mr/i (<8/11) uHKa.

Jnst npuroroBieHus cOaJaHCUPOBAHHOTO MHMTATEIBHOIO pPacTBOpa
HEOOXOIMMO YYHUTHIBATH KA4ECTBO BOJBI, M MOATOMY Iepel HAYaloOM BEI-
pamMBaHus KyJIbTYypHl IPOBOIST MOJTHBIN aHAIN3 TOJIMBHON BOABI H OIIpE-
nerstior: snexrpornposoxrocts (EC), pH, conepxanme Na*, K, Ca®*, Mg?*,
Cl7, SO, NO™, HCO™, Fe** (cymmaproe); MukposineMentsl — Mn”*, Zn?*,
B¥, cu®*, Mo®*, Br¥". Ot TounoCTH aHAIM3a 3aBHCHT KOIHYECTBO TPHUME-
HSEMBIX KUCIOT W ynoOpeHuil. Boxy mis aHanm3a oTOMpalOT B YHCTYIO
OyTBIIb M3 TEMHOTO CTeKJa (CBETIYI0 HE0OX0aAMMO OOepHYTh TEMHOH Oy-
Maroi), Tak KaK Ha CBETY pa3BUTHE MUKPOOPTraHW3MOB MOXKET U3MEHUTH €€
pH u cocras.

[TpoGa Boabl NOKHA OBITH CPOYHO JOCTaBIEHA B JIAOOpATOPHIO, IO-
CKOJIbKY TIpH TemriepaTypax Beie 15 °C u Hike 0 °C MokeT ObICTpO H3-
MEHHTHCS €€ XUMUIECKHUI COCTAB.

Ba)XHO y4HTBIBaTB, YTO XHMHUYECKHIA COCTAB BOJBI MOXET MEHATHCS IO
BpeMeHaM rofa (0COOCHHO 3TO XapaKTEPHO AJIST BOABI U3 OTKPHITHIX BOJIOE-
MOB), ITO3TOMY PEKOMEHIYeTCS HEe peXe UYeTHIpeX pa3 B ToJ IPOBOIHTH
aHAJIN3bl HCXOIHOW TTOJTMBHOM BOIBI.

Ha ocHOBe XMMIYECKOTO COCTaBa BOABI MPOBOIHUTCS KOPPEKIIHS ITHTA-
TeJIbHOTO pactBopa. CylIecTByeT MpPaBWilo, MO0 KOTOPOMY KOHICHTpALMs
9JIEMEHTOB B TOJIMBHOM BOJE HE JOJDKHA IIPEBBINIATH UX COJCPIKaHUE B
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CTaHAAPTHBIX MUTATENLHBIX pacTBOpax. OCOOCHHO 3TO KacaeTcsi MHKPO-
9JIEMEHTOB, TaK KaK BBHIPAIIMBAHUEC PACTCHHI B OTPAHUYCHHOM KOPHEBOM
00BEME MOKET MPUBECTH K UX HAKOIUICHHUIO U OTPABICHUIO PACTCHHIA.

B Teuenue Bcell Bereraiuu HEOOXOAMMO MUMETh JOCTOBEPHYIO HUHGOP-
MAIIMIO 0 XUMHUYECKOM COCTaBe BOJIbI. [I0BTOpHBIC aHATH3BI IPOBOIST OJUH
pa3 B JBa-TpH MecCsla, OCOOCHHO €CITU 3TO BOJA M3 OTKPBITHIX BOJOEMOB.
Amnanus npoBosT mo cieAyromum nokasateiasiM: pH, HCOs, Na, Cl, NH,,
NOs, K, Ca, Mg, Fe, Mn, Zn, B, Cu.

Jliist Masi00OBEMHOTO BBIpAIMBAHKUS B OTICJbHBIX PErHOHAX Boja 0e3
JIOTIOJTHUTEIbHOW J0pabOTKM HENpPHUIrojHA JUIS HEMOCPEJCTBEHHOTO HC-
MOJIF30BAHMS, €CIIH HMEIOT MecTo clexyromue mnapamerpsl: EC — 1-
1,5 MmCwm/cm, Na — 70-100 mr/i, C1 — 100-160 mr/i 1 60iee BEICOKOE.

JlomycTumble mpenebHbIe YPOBHU 3JIEMEHTOB B BOJIC IS IIPUTOTOBJIC-
HUSI paboUYMX pacTBOpOB yHnoOpeHuii (Tabi. 4) NOKHEI OBITH B OMpEENeH-
HBIX MaKCUMAJILHBIX TPEJeNiaX Wik MeHee UX (Mr/i).

Ta6nuna 4. [IpeaeanHo f0mycTHMBIEC YPOBHHU 32COIEHUS BOAbI, MI/JI

Cyxolt ocTaToK comei Manoo0béMHBIE CyOCTpaTh Tennu4HbIe TPYHTHI
13 BOJIbI 1000-1200 500-1100
Ca 150,0-200,0 10 350
HCO3 4-4,5 MM/ 5-7 MM/n
Cl 50-100 100-150
Na 30-60 100-150
Fe 1 5
Mn 1 1
B 0,7 0,7
n 110 0,3 1,0
S(SOy) 66 (200) 93 (280)

[Ipu ManooOBEMHOM METO/E BBIPAIMBAHUS KYJIbTYP HEOOXOIMMO KOH-
TPOJHUPOBaTh OYPEPHOCTh BOJBI M JPEHAXKA, T. €. COJEPKAHUE CBOOOTHBIX
nonoB HCOj3™, 001ee KOJTUYECTBO KOTOPBIX B PAacTBOPax HE JOJDKHO Ipe-
BEIIIATh CYMMBI HOHOB Ca” u Mg+2. OObIyHAas HOpMa THUIAPOKAPOOHATOB
0,5-1 MM/m.

[Ipu >TOM YYHTHIBaIOT XKECTKOCTH BOABI — O0IIEe COAep)KaHHe cojeit
Ca(HCO3)2, Mg(HCO3)2, CaCl,, MgC|2, CaSO0y, MgSO4, KOTOpasi BbIpaXka-
ercst B rpagycax (1° — xonnentpanus katnonoB Ca u Mg, SKBUBaJIeHTHas
10 mr/m Ca0O).

Copnepxanne nonop Ca u Mg B HCIIOIB3yeMO# BOJIE TOJDKHO OBITH HU-
e pacuETHOTO KOJIUYECTBA 3TUX HOHOB B pabovYeM pacTBOpE, B IPOTUBHOM
cllydae HapylraeTcs onTHManbHOe cooTHolieHue nonosB K, Ca u Mg, npo-
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SIBIISICTCA WX aHTaroHW3M W COKparmieHue moriomenus K pacrenmavu. Ya-
CTO BOJIa MMeeT U30BITOK ruipokapbonaros, nonos Na, Cl, Mg, S, Zn, Fe.

Tonbko U30BITOK Mg HE SBISIETCS TOKCHYHBIM, HO IMEET MECTO JucOa-
JaHC 3yeMeHToB muTaHus. M30biTok Ca, Mn, Fe, HCO3 Ttaxke co3maér
nucOaaHC, HAPYIIACTCS ONTHUMAbHOE COOTHOIICHHE JTUX 3JICMEHTOB B
pabouem pactBope. Kpome Toro, uzbsitok Cl, Mn, S MoXeT OBITh TOKCHY-
HBIM, T.€. JUCOAlaHC U TOKCHYHOCTh — PE3YJbTAaT HEKOHTPOIHPYEMOTO
KOJIMYEeCTBA 3THX 3JeMEHTOB. K TOKCHYHBIM THOpoKapOOHAaTaM B BOJE
otrocsaTess NaHCO; u A1(HCO3)s. Bor mouemy rugpoxapGoHaThl HEHTpa-
JTU3YIOT YaCTUYHO, a MHOTMa M mosHocThio. [Ipu pH pacTBopa ymoOpenwmii
paBHBIM 5,5, 00b19HO ocTaércs B Boge 1 MM/nm HCOs, mpu pH 5 — B Bone
octaércs 0,3 MM/ 1 MeHee TUAPOKapOOHATOB.

U36siTok Na B pabounx pactBopax Ooinee 60 Mr/m omaceH Ui TETLIHY-
HBIX KYJBTYp, TaK KaK HIMEET MECTO IMOCTEIICHHOE HaKOoIUIeHne Na B KOpHe-
BOil 30He. YcTaHOBJEHO, uTo KoHueHTparus Na® 30-60 mr/m ouryTumo
CHIDKAeT MHTCHCHUBHOCTh POCTa TOMATa, OTYPIOB M JPYTHUX TEIUIMYHBIX
pactenuil. Kpome toro, Na siBnsiercsa anraronucrom Ca, Mg, K.

[IpoTHB HEraTMBHOTO JCHCTBHUS MOBBIIMICHHOTO KoJMYecTBa Na clieyeT
YBENIMYMBATh B MHUTATSIBHBIX PAacTBOpax W B ApeHaxe Hopmy Ca, Mg, K,
BEIIEP)KUBAsl COOTHOIICHUE THX AIeMeHTOB. Cliemyromas mpodiiema — 3To
BOJIa C TIOBBIMIEHHBIM KOJIHYECTBOM cepbl, S > 60 mr/m (SO4 > 150 mr/m).
[ToBrIIeHHOE KOJIMYECTBO CEPHI B TOYBEHHOM PAaCTBOPE YCIIIMBACT YCBOSI-
eMocTs Na 1 OJHOBPEMEHHO YMEHbBIIAeT ycBosieMOoCcTh Ca.

W36BITOYHBIE KOTMYECTBA CEphl B BOJIE CHIDKAIOT IPEABAPUTEIHHOI 00-
pabotkoii Boabl akTUBHEIM XjopoM Ca(HOC1),, xJI0pHO# M3BECTBIO, KHI-
kuM xjopoM. Hopma axtuBHOro xjopa coctasiser 0,6 mMr Ha 1 Mr cepsl.
DTOi Ke HOPMOH aKTHBHOTO XJIOPa JI€3aKTUBUPYIOT M30BITOYHOE KOJIHYEC-
ctBo Fe m Mn. IlpenBapurenpHoe OcaxkJeHHE HM30BITOYHOI'O KOJIMYECCTBA
CephI B BOJIE MOXKHO OCYIIECTBISITh, 10o0aBisist B Boay Men CaCOjz ¢ akTHB-
HBIM TIEpEMEITUBAHUEM BOJIbI ((POHTAHUPOBAHHEM ).

B cBs31 ¢ HEOOXOAMMOCTBIO PEryINpOBaTh Ka4eCTBO BOABI JUIS HPUTO-
TOBJICHHSI pabodnX pacTBOPOB, OCOOCHHO B PETHOHAX, TJE HCHOJIB3YIOT
BOJIy C MOBHIIIEHHBIMH KoimdecTBaMu B Boge Ca, Mg, S, Na, C1 HeoOxo-
IUMO YYIHUTHIBAIOT CIEAYIONHE (aKTOPHI:

1. Ioxazarens pH Bomsl u pabodero pactBopa. JleTom Boga OTKPBITHIX
BOJIOEMOB UMeeT 00Jiee BRICOKYIO IETOYHOCTh, YeM BECHOU U OCEHBI0. DTO
SIBJICHUE CBSI3aHO C JICATEIHbHOCTHIO CHHE-3€JEHBIX BOJOPOCIEH B OTKPBITHIX
BojIoéMax M paszjiokeHueM rujapokapoonaros vHa CO, u OH. ITosTomy me-
TOM HEOOXOIUMO 4Yallle AHAIM3HPOBATh BOJAY K3 OTKPBITHIX BOJOEMOB.
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[IpenBapuTenbHas KACIOTHAs 00pabOTKa BOJBI B OacceifHaX-HAKOTHTEIAX
setoM 10 pH 6 — BaKHBIN TEXHOJIOTMYECKUN NPUEM MOATOTOBKHU BOABI JIISI
MaJIo0OBEMHOTO BBIPAIIMBAHUS, TaK KaK IPHU TaKOH KHCIOTHOCTH NPENOT-
BpamaeTcss ocaxjaenue coseii Ca u Mg Ha Tpybax-marucrpaisix. JKécrt-
KOCTh BOJABI U OCaK/AEHHE COJIEH HAa MarucTpajsiX KalejbHOI'o II0JIMBa U
KamnenbHHUIaX TAKXKe CBA3aHa ¢ u30sITkoM Fe, Mn, Al, Zn, S.

2. T'uapokapOoHaTEI BOABI IPEJCTABIEHBI COISIMHU KapOOHOBOW KHCIIO-
161 — H,CO3, kKoTOpas auccoruupyetcs B Bogae ava H+ u HCOs.

Nonst HCO;3™ BcTymast B peaknuio ¢ HOHAMH METAJUIOB, HAXOISAIINXCS B
Bojge, obOpasyror crenyromie conu: Ca(HCOs),, Mg(HCOs),, NaHCOs,,
KHCO;3;. D10 OCHOBHBIE COJIM TIO WX KOJWUYECTBY B Bojae. Kpome Toro, B
Bojme Moryr mpucyrcrBoBate NHy; HCOs;, AI(HCO3)s, Zn(HCOs),,
Cu(HCOg3),, MNHCO;. U3 Hux tombko NaHCO3 u A1(HCO3)3 TOKCHYHBI
Ju1sl pacteHuid. Helrpanuzanust ruipokapOOHaTOB KUCIOTAMHU C OCTABJICHH-
em 0,5-1 MMo/n st coznanus onpenenéHHoit OydepHOCTH pacTBopa nMe-
€T MeCTO IpH MoKa3aTesie KNCIOTHOCTH pacTBopa B npenenax pH 5,5-5,3.

Kucnornas o6pabotka 6MkapOOHATOB NPUBOAMT K BBIACICHUIO B pac-
TBOpP MOHOB METAJZIOB. YCBOCHHE 3THX HOHOB PACTCHUSMH HMEET MECTO
TIPU UX COOTHOIICHUSIX B PACTBOPAX, HE CBA3AHHBIX C AHTarOHUCTHICCKUMHU
KOJIMYECTBAMH.

[IpenBapuTensHast XUMHYECKasi OYMCTKA BOJBI TAKXKe HEOOXOIMa B BO-
JTaX C BBICOKMMH ITOKa3aTeJsIMH THApoKapOoHaToB (3,5-4 MM/n) u Goxee
214-244 mr/n HCOs.

Jlnst mpenBapUTeNbHON XUMHUYECKOM OUYHUCTKHU BOJIBI MOXHO PEKOMEHI0-
BaTh YCTAHOBKY COOPHON EMKOCTH 0GBEMOM OKOIO 55 M°, Tak KaK OCHOB-
HOE BOJIONOTpPeOJIeHNEe UMEET MECTO B JIETHUE Mecsubl. s ynaneHus us
Bozsl monos CIT, Fe?*, S XOPOIIO KCIOJIb30BaTh 0aCCCHHBI-OTCTOMHUKI
OoJbIION €MKOCTH C a’paTOPHBIMHM YCTaHOBKAMH, I'JIeé MOXKHO HCIIOJIB30-
BaTh akTuBHBI Cl. DTO OayUIOHHBIN XJIOP WJIM THUIOXJIOPUT KaJIbLMs, C
coJiep)kaHneM akTHBHOTO Xjtopa ot 30 % 1o 70 %.

AKTHBHBI x710p Heltpammsyer: H,S — 1 mr na 1 mr Cl; Fe”* — 1 mr na
0,6 mr Cl; Mn — 1 mr na 0,6 mr Cl.

BecbMma 2 peKTHBHBIM pelIeHreM SBISIETCS aKTHBHOE adpHUpOBaHHE BO-
IIBI C TIOCTIeAYIOIIEH QIIIbTpaIeil e€ yepes necyaHo-TPaBUHHBIN QIIIBTP.

ITocne 3TOorO HEOOXOAMMO NPOBECTH AaHANN3 BOMBI IS OIpeele-
nust pH, EC, xonuyecTBa KaTHOHOB M aHHOHOB, YTO CJEIYeT YYUTHIBATH
TIPY IPUTOTOBJICHUH pabOYMX PacTBOPOB.

[TuraTenpHBIA pacTBOp 00s3aTENILHO KOPPEKTHPYETCS Ha COJepIKaHHe
npucyrcTByonmx B Boje K, Ca, Mg, SO,’, NO;. Peakuusi ero J0BOIHTCS
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IO ONTHMAJbHOTO YpoBHSA pH, KOTOpBIH Ui OOJBIIMHCTBA KYJIBTYp CO-
crapisieT 5,5-6,0. Tak kak Boja dyaile BCero ciadoIlesouHas Wi Ieaoy-
Hast, Juis cHkeHus pH ucnonbssyror oprodocdopuyo (HsPO,) mnm azor-
nyto (HNOj3) kucnors!.

KonnvecTBO KHCIOTHI pACCUUTHIBACTCS MO COJICPIKAHUIO OMKapOOHATOB
(HCO3). Ha 1 MMone HCO3; B Bose HeoOxoqumo Hamuure 1| MMosb Kuc-
JIOTEHI.

Bricokoe obiiee conmepikaHre coJiel B TOJUBHOM BOJIE IPUBOIUT K 3a-
COJICHHIO cyOcTpaTa, HaPYIICHHIO COOTHOIICHUH MEXAY 3JIEMEHTaMH, 9TO
3aMeIISeT POCT PACTEHHH, CHIDKAeT MX MPOAYKTUBHOCTh M yXYIIIAeT Ka-
4ecTBO ypoxas. [Ipu BRICOKOM cofepKaHUHM HATPHS U XJIOPa B BOJE MOXKET
TIPOU3OUTH THOETh PACTCHUM, M30BITOK XKeJle3a BBI3BIBACT 0KOTH U OOype-
HUC JINCTHEB PACTCHUN.

Copeprxanne 6MkapOOHATOB, NMPEBBIMIAIONINX CYMMapHOE COAEp)KaHHe
MOHOB KaJIbIIUSl U MarHusl, BEI3bIBACT 3HAUUTEIILHOE MOBhIIeHHe pH KopHe-
oburaemoii cpenpl. X HEHTpanM3ylOT IyTeM BHecCeHHs OpTodochopHON
UMM a30THOM KuCHOT. IIpum 3TOM HelTpanu3yroT He Bce OMKapOOHATHI
OctaBisatoT cBo00gHBIM 0k0J10 1 M3kB HCO3 (61 mr/m), 4ToOBI 00eceunTh
OydepHocTs pacTBopa. Koraa ncmons3yoT GU3HOIOTHYECKH KHUCIBIE CONN
WIA COJM, KOTOPBIE TPH THIPOIN3E IMOIKUCIAIOT PacTBOp, CBOOOIHBIM
ocraBisttoT ponojgauTensHo eme 1 maxkBs HCO;, T. €. Bcero 2 Mok HCO;
(122 mr/m).

KucnoTsr u 6ukapOoHATHI B3aMMOJEHCTBYIOT B KBHBAIICHTHBIX KOIH-
gecTBax, T. €. 1 MdkB H3PO, (coorBercTBenHO HNO3) pearmpyer ¢ 1 MokB
HCOa:

1 maxB HCO3 = 61 mr,

1 maxB H3PO,4 = 98 wmr,
1 maxB HNO3 = 63 mr.

VYuauteiBas, uto 61 mr/mn HCOj; pearupyer ¢ 98 mr/n 100%-no#t H3PO,
wim ¢ 63 mr/n HNO;, HaxoauMm, 4To KoiIn4ecTBO (ocOpPHOH KHCIOTHI B
1,6 paza, a azotHoii — B 1,03 pasa GoJblie KoJaMdecTBa OMKapOOHATOB, KO-
TOpOE HaJo HEHTPAIN30BaTh!

mr/n HCO3 - 1,6 = mr/a 100%-noi H3PO,,
mr/n HCOs - 1,03 = mr/in 100%-n0ii HNO3.

st pacuera HEOOXOAMMOIO KOJMYECTBA KHCIIOTHI MOXXHO TaKXKe HC-
I0JIb30BaTh clieylonne GopMyJIbl:
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Jlst oprodhochopHOM KHCTOTHI:
A;=a-98/61 - 100/K, Q)

rie Aj — KOJIM4ecTBO OpTOPOCHOPHON KHCIOTHI (MI/1);
a — KOJINYECTBE HEHTpann3yeMbIX OMKapOOHATOB (MT/1);
K — xoHneHTpanus npuMeHsieMoi KucaoTsl (%).
JI1st a30THON KHUCJIOTHI:

A,=a- 63/61 - 100/K, )

rae A, — KOJIMYECTBO a30THOM KHUCIOTHI (MI/J1);

a — KOJIMYECTBO HEHTpaIn3yeMbIX OMKapOOHATOB (Mr/i);

K — xoHmeHTpanus npuMenseMoi KucioTsl (%).

B npaxTtrke ncnons3yror Ooniee pa30aBiIeHHBIE KHUCIOTHI M COOTBET-
CTBEHHO PacXoayloT OoJblIee WX KOJIMYeCTBO: Npu 77%-HOW KOHIEHTpa-
mun — B 1,3 pasa, mpu 45%-Ho# — B 2,2 u ipu 37%-Ho#t — B 2,7 pa3a no
cpaBHeHUIO ¢ 100%-HoM KUCIOTOI:

mr/n HCOg3 - 2,08 = mr/n 77%-noit H3POy,

mr/a1 HCOj; - 3,52 = mr/n 45%-uo0ii H3POy,

mr/n HCOg3 - 4,32 = mr/n 37%-noit H3POy,

mr/im HCOs - 1,33 = mr/n 77%-1oit HNO3,

mr/a1 HCO; - 2,27 = mr/n 45%-u0ii HNO3,

mr/im HCOs3 - 2,78 = mr/n 37%-1oit HNO3.
IIpumep 1. Bopma, ucnons3yemasi Ui NPUTOTOBICHUS HHUTATEIHHOTO
pactBopa, cozxepxut 99,2 mr/n HCO; (1,6 makB). Heo6xoaumo HeliTpanu-
30BaTh 99,2 — 61 = 38,2 mr/n HCO;. B 3aBucHCMOCTH OT KOHIICHTpALUU

KHCJIOTBI PACCUUTHIBAIOT €€ KOJIMYECTBO, HEOOXOAMMOE AJsl HeHTpaam3a-
uuu. [Ipu padote ¢ 77%-noit H3PO4 nm 45%-n0it HNOj3 monydarot:

38,2 mr/mn HCO3 - 2,08 = 79,5 mr/n 77%-noi1 H3PO,
HTH

38,2 mr/n HCO; - 2,27 — 86,7 r/1 45%-n0it HNO3.
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Takum o6pazom, s npurotoBienus 1000 1 MaTOIHOTO pacTBOpa, BO
100 pa3 Gosee KOHIICHTPUPOBAHHOTO, YeM pabounii, HeoOxomumo 7,95 kr
T7%-noit H3PO, v 8,67 kr 45%-noit HNO3.

ITpumep 2. Ecnu Bona coxepsxut 230,3 mr/n HCOj; (3,8 MIKB), HYXHO
ueiirpamuzoare 230,3 — 61 = 169,3 mr/n HCOjz. Torma 91,5 mr/n
(1,5 makB) OukapOOHATOB HEHTPaNU3yOT OpTOGOCHOPHOH KHCIOTOH, a
octanbHbie 77,8 mr/i (1,3 MIKB) — a30THOM:

91,5 mr/mn HCOj3 - 2,08 = 190,3 mr/n 77%-noit H3PO,,
77,8 mr/n HCO3 - 2,27 = 176,6 mr/n 45%-n0i1t HNO3.

IIpumep 3. Heobxonumo Heitrpamusosats 2,4 MM HCO; — (146 mr/n).

1,5 MM HeiiTpanuzyem oprodochopHoii kucinoToi u 0,9 MM — a30THOI.

1,5 MM/ - 61 =91,5 Mr/n — xonm4ecTBO OMKapOOHATOB, KOTOpPHIE Tpe-
OyeTcst HelTpamm30BaTh OpTO(HOCHOPHOIT KHCIOTOM;

0,9 MM/it - 61 = 54,9 M1/ — KonmMYeCTBO OMKapOOHATOB, KOTOPBIC Tpe-
OyeTcst HEHTpaM30BaTh a30THOM KHUCIOTOH.

B nammumm umeercs 65%-Hast oprtodocdopHas kucinora U 59%-Has
a3zoTHas1. PaccuuThiBaeM MX KOJIMYECTBO MO MPUBEACHHBIM (hOPMyIIaMm.

HJ’ISI H3PO4

A;=91,5-98/61 - 100/65 =226 mr/m.
Jns HNO;
A,=54,9-63/61 - 100/59 = 96 mr/m.

Hns mpurotoBnenuss 1000 1 marouHoro pactBopa, B 100 pa3 Oosee
KOHIIGHTPHPOBAaHHOTO, YeM paboumii, He00X0ANMO B3ATh: 65%-HOH opTo-
¢dochoproit kucnoter — 226 mr - 1000 - 100 = 22,6 kr; 59%-Ho#1 a30THOM
KHCIOTHI — 96 mr - 1000 - 100 = 9,6 kr.

s mepeBoia Macchl KHCJIOT B JIUTPHI HEOOXOJUMO 3HATH WX IUIOT-
HOcTh. UTOOHI Jierue perynupoBats pH pabouero pacTBopa, Kpenkue Kuc-
JIOTHI HY)KHO TIpeIBapUTEIHHO paz0aBisaTh B 5—10 pas.

KommuaectBo opTrodocdopHOi M a30THOW KHUCIOT ISl Koppekiwu pH
npu npurorosieHun 1000 1 koHLEHTpUpoBaHHOTO pactBopa (100%) mpu-
BEJIIEHO B Ta0OI. 5.

33



Tabnuna 5. KomnyectBo oprodocdopHoii u a30THOI KHCJI0T, HEOOX01UMOE
A1t Koppekuun pH B 3aBHCHMOCTH OT coiep:kaHHsI Hell TPaIN3yeMbIX OMKapooOHATOB

HCO; H3PO, HNO;
T7%-Has 37%-Has 77%-Hast 37%-Has

KT I Kr I Kr I KT I

MOKB M/t

0 0 - - - -
0,5 30,5 6,3 3,9 13,2 10,6 - - - -
1,0 61,0 12,7 7.9 26,5 21,2 - - - -
15 91,5 19,0 11,9 39,7 31,8 - - - -
2,0 122,0 19,0 11,9 39,7 31,8 6,9 54 85 6,9
2,5 152,5 19,0 11,9 39,7 31,8 13,8 10,8 17,0 13,8
3,0 183,0 19,0 11,9 39,7 31,8 20,8 16,8 23,5 20,7
3,5 2135 19,0 11,9 39,7 31,8 21,7 21,6 34,0 21,6
4,0 244,0 19,0 11,9 39,7 31,8 34,6 27,0 42,5 34,5

Ecan Bona copepxur okono 60 mr/n HCOs;, pH He koppekTupyroT s
coxpanenus OydepHocTu pactBopa. [Ipu conepkanuu OHMKapOOHATOB MEHEE
60 Mr/1 moKuCTIeHne pacTBOpa MPOUCXOAUT OYeHB OBICTpo. Torma B 4MCTyIO
BOJIly JOOABJISIIOT OMKapOOHAT Kayusl, KapOOHAT KaJvsl UK TUIPOOKUCH KaJlb-
nust. [IBa pasza B 101, HEOOXOIUMO MPOBOAUTH IOJIHBIN aHAIN3 BOJIBI IO CIIC-
IOyromuM mokaszaressiM: pH, anexrpomnposoanocts (EC), conep:xanue comneit
Hatpus, kKanus, kanbiwms, azota (N-NH,;, N-NOj), maraus, xmopa, cynbda-
TOB, OMKapOOHATOB, »Keje3a, MapraHia, NUHKA, Oopa, Meau, MOJHUOICHA,
kobampTa. OOMH pa3 B MeCAI BOJy aHATU3YPYIOT IO COKPAIICHHOH CXeme:
pH, anexrponpoBogHOCTE, conepkanne HCO3, Ca, Mg, Cl.

3. KOHHEHTPAIIUSA IMTATEJBHOI'O PACTBOPA

Konuenrpamust pactBopa — 3T0 KOJIWYECTBO PACTBOPEHHOI'O BEIECTBA
(r) Ha emuHMIy oObema (1 WM Mi1) pactBopa. KoHIeHTpammio pacTtBopa
OIIPENEISIIOT ABYMSI CIIOCOOaMU: BECOBBIM (CYXOil OCTaTOK) W M3MEpEeHHEM
yIenbHOM anexrponpoBogHocTu pactBopa (EC). BrlpakatoT ee B MUILIH-
cumencax (MC/cm), tme 1 EC = 700 mr comu Ha 1 mutp u 3 EC = 1 atm.
OCMOTHYECKOTO JABICHUS.

KoHLeHTpanysi MUTaTeIbHOrO PacTBOpa BIMSET Ha POCT U Pa3BUTHE
pacteHus. KOHIIGHTpHUpPOBAaHHBIE PACTBOPHI XapaKTEPH3YIOTCS BBICOKHM
OCMOTHYECKHM JAABJICHHEM, YTO TPEMATCTBYET YCBOSHHIO BOJBI PACTECHHSA-
Mu. [Ipy BBICOKOH KOHIIEHTpalWU CHUKAETCS aKTHMBHOCTh KOPHEBOW CH-
CTEMBI, YKOPAaYHMBAIOTCS MEKAOY3/Iusl CTEONs, YMEHBINAIOTCA pa3Mepshl
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micTheB. KoHneHTpanust pacTBopa oTpaxaeTcs TakXkKe Ha NMEPEABMKEHIN U
pacnpenesieHNn KaJbIUs B PACTCHUH, YTO BBI3BIBACT BEPIIMHHYIO T'HUIIb
wIo/10B. M3rubanne BepXHHUX JIMCTHEB TOMATOB M Oryplia — 3TO TaKKe pe-
3yJIBTAT MOBBIILIEHHOT'O CO/IEPXKAHUSI COJIeH B ITUTATEIbHOM PAacTBOPE.

BcneactBue 3aBUCHMOCTH, KOTOpasi CYIIECTBYET MEXIy KOHICHTpAIH-
el pacTBOpa U CKOPOCTHIO TIOCTYIUIEHHS COJICH B KOPHU PacTeHHH, CHIILHO
pasOaBiieHHBIE PACTBOPHI HE OOECHEYMBAIOT MHTEHCUBHOIO CHaO)KEHHS
pacTeHuil MUTAaTeIbHBIMU BelecTBaMU. [103TOMy HEOOXOAMMO MOAIEPIKH-
BaTh ONTHMAIBHYIO KOHIICHTpaIuio pactBopa (MC/cm).

VYposenb: Huskmit — <0,8; cpennuit — 0,8-1,5; Hopmansueril — 1,5-2,5;
BBICOKHH — 2,5-3,5; oueHp BbICOKHH — >3,5.

KoHIeHTpanys onTuManbHOTO pacTBOpa HE SIBISETCS MOCTOSTHHOW Be-
JIMYMHOM, €€ MOXKHO M3MEHSTh. UTOOBI NPeOTBpaTUTh OYHHBINH BEereTaTHUB-
HBIM POCT MOJIOJBIX PACTEHUI, KOHLUEHTPALUIO COJIEH MOBBIIIAIOT MO CpaB-
HEHHIO C HOpManbHOH. J{7s TomMaToB OHa MoeT mocturath 3,5-4 mClem,
s orypua — 2,5-3,0 MmC/cM, HO ¢ TaKUM pacTBOPOM paboOTaroT He Oosee
7-10 mueii. [loBBIIEHHWE W CHIKCHHWE KOHIEHTPAIMH PAcTBOpa JIOJKHO
MPOHUCXOIUTH TOCTETIEHHO, B Te4eHHe 5—6 mHEil, 4ToObl pacTeHus IPHCIIO-
COOMJIMCH K HEMY U HE CO3/1aJ1ach CTPECCOBast CUTYalHs.

[Tpn BbIpaIIMBaHUM PAaCTEHUH, YYBCTBUTEIBHBIX K KOHIEHTPALUH CO-
nel, HeoOXOIUMO CIIETUTh 332 COCTOSHHEM pacTBOPA, €ro 3JIEKTPOIPOBOI-
HOCTh HE J0JDKHA MpeBbIimaTh 2,5-3,0 MC/cm.

ConeycTOMYMBOCTh PACTEHUN 3aBUCUT M OT YCJIOBMH BHEIIHEH Cpenbl.
B macmypHBIE IHH COJEyCTOWYMBOCTH BO3pPAcTacT, a B COJHEYHBIE —
yMeHbIIaeTcsl. B BeceHHHME MecAIbl C YBEIMUCHHEM COJHEYHOH pagualiiy
YCHJIMBAETCSl TPAHCIUPALMS, U PACTEHHUs] MUCMAPSIOT MHOTO BOAbBL. UTOOBI
OHH HE MCIIBITAIIM BOJHOTO JIEPHIINTA 1 HE TEPSIIN NPOAYKTUBHOCTH, B 3TOT
MepUoJl TPUMEHSIOT Oojee paszbaBiieHHBIE pacTBOpHI (okoio 2,0 MC/cm).
ITo Mepe crapeHusi pacTeHHH MX COJICYCTOHYMBOCTh YMEHBLIAETCSI, TI03TO-
MY K KOHITy BETe€Talliy KOHIIEHTPALMIO PacTBOPA IOCTENIEHHO CHIKAIOT.

BnusiHre KOHIEHTpaluM cojield Ha pa3BUTHE PACTCHUH 3aBHCHUT OT CO-
CTaBa MHUTATEJIBbHOTO PACTBOpA. Y BEIUUCHHE CO/IEPIKAHUS CyNb(haToB Oosee
BPEIHO OTpPaKaeTcsl Ha IUIOJIaX TOMATOB (BEpUIMHHAS THUIIb), YEM YBEJIH-
yeHue xjopa. IIpm MakcHMainbHO AOIMYCTUMOM 3JIEKTPONPOBOIHOCTH pac-
TBOpa W cojepkaHuu xyopa Oonee 4 maks/n (141,8 mr/im) u cepsl Ooinee
5 make/n (160 Mr/in) HEOOXOAMMO MPOMBITH CYOCTpAT U YMEHBIINTH KOH-
LEHTPAIMIO 3THX 3JIEMEHTOB B pacTBope Ha 15-20 % B cpaBHEHHHU C HEOO-
XOJUMOM B IaHHOM CITy4ae.
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3.1. CocTaB M MPUTOTOBJIeHNE MUTATEIbHBIX PACTBOPOB

[MuTaTtenbHBIE PACcTBOPHI TOTOBAT ITyTEM PACTBOPECHUS Pa3IHIHBIX
ynoOpeHuii B Bojie. PenenTsl COCTaBIAIOT HA OCHOBE COOTHOLICHHS MUHE-
pPalbHBIX AJIEMEHTOB B pacTeHUHU. PacTeHns KaKJ0ro BHIA M COPTa TOTIIO-
[IAI0T MUTATEIbHBIC DIEMEHTHl B PA3JIMYHBIX COOTHOIIEHUSX, YTO OMpese-
JIIETCS UX TOTPEOHOCTHIO B MUHEPAITLHBIX BEIIECTBaX. B aTom omHa w3
NPUYNH W3MEHCHHs TCPBOHAYANBHON cOANaHCHPOBAHHOCTH PACTBOpa B
TEUYCHHUE BETCTAILINH.

[Nornomaemple pacTeHHEM HOHBI MAKPO- U MUKPOAIIEMEHTOB HaXOISATCS
BO B3aMMOCBSI3H, KOTOpas B 3aBHCHMOCTH OT HMX CIICIU(UYHBIX CBOMCTB,
ANEKTPUUYECKOTO 3apsa ¥ KOHICHTPAIIMH MHUTATEIFHOTO PAacTBOPA IPOSB-
JSeTCS KaK aHTarOHW3M (CHIDKAIOT TOTJIONICHHE) U CHHEPTH3M (YBEITHYH-
BAaIOT MOTJIONIEHUE).

Hanpumep, katnonst K¥, Ca?*, Mg?* u A1®* crumynupyroT normouerne
annoHOB NO; n PO,. AHTaroHu3M MpOSIBIICTCS HAHOOJIEE YACTO MEKIY
karmonamu K™ u Ca®*, Na*, Mg?*, B¥, Ca?* u H*, Mg®*, K*, Na* u NH,,
Na" 1 Mg?". Y aHHOHOB aHTarOHW3M BBIP@XKEH Clabee, TOIBKO aHHOHBI C
00IIMMH CBOMCTBAMH KOHKYPHPYIOT MexXIy coboii (SO4, Se0,).

JIns xakoW KyJNbTYpBI M IS OTPEACICHHBIX (a3 UX POCTa M Pa3BUTHUSA
KOHIICHTPAIUs MUTATEIBEHOTO PacTBOpa pa3inyHa. KOHIIEHTpaIio pacTBo-
pa OTPEeNeINA0T ABYMs CIocoOaMu: BECOBBIM (CYXOH OCTaTOK) U U3MCPCHH-
€M YIETBHON 3JEKTPOIPOBOTHOCTH pacTBOpa. OOBIYHO ee BBIPAXKAIOT Yepe3
yrensHyto anekrpornpoBogHocts (EC) B mmumcumencax (MCwm/cm), Tae
1 mCwm/cm = 700 mr comu Ha 1 11 wm 3 MCM/cM = | aTM. OCMOTHYECKOTO
nasnenus. ConepikaHue SJIEMEHTOB MUTAHUS B PacTBOpax, COOTHOIIECHUE
N:K MokeT MEHAThCS 10 (ha3aM pa3BUTHsI OBOIIHBIX PACTCHHIA, a TAKKE B
3aBUCHUMOCTH OT TIOTOJTHBIX YCIOBHH U JAaHHBIX aHAIN30B CyOCTpaTOB.

Oryper Jydiiie pacTeT U MIO0JOHOCUT NPU KOHIEHTPAIIUK MUTATEILHOTO
pactBopa 1,6—1,8 /1, a Tomar — nipu 1,8-2,2 /1. BecHoit u jieToM 3Ta KOH-
LEHTPAIUS JOJKHA OBITh HUXKE, & OCCHBIO M 3UMOM — BBIIIIE.

B nuraTenbHble pacTBOPHI BHOCAT MUKpO3JIeMeHThI, I Ha 1000 j1 BoabI:

JKEIle30 CepHOKHUCIIOe OKUCcHOe — 6,0; GopHas kucinoTa — 1,5; mapraner
cepHOKHCIBIH — 1,0; Menp cepHOKucHas — 0,2; IMHK CEPHOKUCIBINA, KOOAIBT
a30THOKMCIIBIM, aMMOHHMI MOIHOAEHOBOKHUCIBIH — 110 0,1.

PacTBOpBI Makpo- M MHKpPOYHZOOpPEHHI COCTABISIOT C YIETOM XHMIUeE-
CKOTO COCTaBa IIOJIMBHOW BOJBI, BHJA KYJIbTYPHI M COCTOSHHS PAacTCHUH B
JAHHBIA niepuoj. Jlis mpenoTBpaiieHus BBIMAJACHUS B 0CAJ0K OTACIbHBIX
9JIEMEHTOB MUTAHUSI MATOUHbIE KOHIICHTPUPOBAHHBIE PACTBOPHI JUIsl AOJTO-
CPOYHOTO HCTIONB30BAHMS Pa3IesaioT Ha 1Ba OCHOBHBIX — A u b. PacTBophI
FOTOBAT B eMKOCTSIX 110 1,5-2 M kaxcpiit (puc. 2).
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Puc. 2. O6opynoBaHHe 111 CMELINBAHHUs PACTBOPOB

PaGounii pacTBOp pEeKOMEHIYETCS MOIyYaTh pa3BEJCHHEM MaTOYHOTO
pactBopa Bojoi B coootHoutenuu 1:100, nomyctumo 1:50 umu 1:200. Pac-
TBOpPHl A 1 b monmaroT ogHOBpeMEHHO M Pa30aBIsIOT BOAOH /0 3a/JaHHOM
3NEKTPONpPOBOIHOCTH pabouero pactBopa (EC).

Jnst mopnepikaHuss HEOOXOAMMON KHCJIOTHOCTH paboyero pacTBopa B
HEro 00aBJIsI0T OpTOHOCHOPHYIO UM A30THYIO KHCIIOTY.

[Tpumep MaTOYHOTO PACTBOpPA, NMPHUTOTOBICHHOTO W3 MOJHOCTBIO pac-
TBOPHMBIX YI0OPEHHH, KI/M":

PacTBOp A

Kanbrwmesas cenurpa 63,7
Kanuitnas cenmmarpa 10,0
AMMHagHas CeNUTpa 4,0
Xemnar xene3a (9%-HbIit) 0,56
PacrBop b

Kannitnas cenutpa 30,4
OpnHozameneHHbIH hochaT Kaaus 20,4
Cynbdar xanus 4,4
Cynbdat Maruus 18,5
CynbsgaT Mapranmna 0,16
Bopnas kucnora 0,12
Cynedat nuHKa 0,11
Cymedat Mmean 0,012
MonnbraT aMMOHMSA 0,012
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OcHOBHBIE TPeOOBaHUS K yIOOPEHUAM — OTCYTCTBHE OajuiacTa v ImoIHast
UX PAaCTBOPHMOCTH B BOZE. YUHTHIBas IUIOXYIO PAacTBOPUMOCThH BceX (oc-
(GOpHBIX yIOOpeHUil U 0OJBIIOE KOJHUYSCTBO OCAJIKa, KOTOPOE OHU JAI0T,
JIy4Ille BCErO B Ka4eCTBE MCTOYHMKA (ochopa UCIOIB30BaTh opTodochop-
HYIO KHCJIOTY ¥ OJIHO3aMEIICHHBIN (hocdar Kaus.

3.2. PeskuM mUTaHuS U KOPPEKTUPOBKA MUTATEJIbHBIX PAaCTBOPOB

O TOM, 4TO PACTEHHUsI MOTYT PacTH M HOPMAJIbHO Pa3BUBATHCS Ha HCKYC-
CTBEHHBIX IHTATEJNBHBIX CpPENax, M3BECTHO AaBHO. BriepBble pacTteHne Ha
BOJHOM PacTBOpE XMMHUYECKH UHUCTHIX COJEW OBLTO BBIpamieHo B 1559 r.
HeMeukuM arpoxumukom @. Knonnom. B Poccun BeIpamuBanyue pacteHuit
B UCKYCCTBEHHBIX YCJIOBUSX OCYHICCTBWJI BEJIMKUH PYCCKHUIl Yy4YEHBIil
K. A. Tumupsize. B 1896 r. B Huxxnem HoBropoge um Obuid mpoaeMoH-
CTpUPOBAaHbl 3BHAMCHUTHIC OIILITHI 11O BhIpAIUBAHUIO paCTeHI/Iﬁ 663 IIOYBBI,
B ¢usuonornyeckux pactBopax. K. A. TumupsizeB momuepkuBai, 4To IO
Mepe pa3BUTHs OOIIECTBA M CPEICTB €ro MPOM3BOJCTBA, KYJIbTypa pacTe-
HU 0e3 mouBbl OyJeT mproOperaTth Bce OoJbIiee paclpoCTpaHeHUe, Kak
Croco® MHTEHCHMBHOTO MPOW3BOJACTBA MPOIYKTOB PACTUTEIHHOTO IIPOMC-
XOXKICHUS.

ponomxaremsimu unen K. A. TumupsizeBa opumn akanemuk . H. Tps-
HHUITHUKOB M ero y4eHHKH. OHHM IIMPOKO HCIIOJB30BAIN OECIOYBEHHYIO
KyJIbTYpY U YIIyOJICHHOTO M3y4dEeHUs] NpoOJieM MHHEpAbHOTO IHTaHUS
pactenuii. OHaKO OTCYTCTBHE COOTBETCTBYIOIINX TEXHUYECKUX YCIOBUH B
TO BpPEMA HE IO3BOJIAIIO MPOBOAWUTH HOI[O6HI)I€ OIIBITBI B MPOU3BOACTBCH-
HBIX yCHOBHSIX. JlmuTenbHOE BpeMs CIOco0 BBIpAIIMBaHUS PACTEHUH Ha
MMUTATCIbHBIX PACTBOpax UCIIOJIb30BAJICSA, B OCHOBHOM, TOJIBKO B HaYYHBIX
9KCHEPUMEHTAaX.

BnepBHe IMPOMBINIJICHHOC BBIPANIUBAHNUE OBOMIHBIX KYJIBTYP Ha BOJHBIX
pactBopax Obw10 ocymiecTBiieHO B 1929 romy mpodeccopom W. F. Geriche
(Kamudopumiickuii yauBepcuter, CILA), xoTopblii BbIpamuBan Oecroy-
BEHHBIE KyJIBTYphI B KoMMepueckux 1eisix (W. F. Geriche, 1949). On BHec
HeOoJpIINe M3MEHEHUS B TEXHHKY 3TOI0 METOJa W JaJl eMy Ha3BaHHE
«THIPOTIOHHKA», YTO O3HAYAET B MIEPEBOJIE C TPEUECKOTo «paboTa ¢ BOHOI».

AMepHKaHIIBl NTEpBbIe OCBOMIIM BO3MOKHOCTH MPOMBIIUICHHONW THIPO-
nonnkn. Dmuc U Cyonneit B 1938 roxy, Typuep I'eapu B 1939 roxy, nok-
topa I'epuxe u Jlopu B 1940 romy Hauanm mccienoBaTelbCcKkue pabOTHI B
9TOit 0OmacTH. I'MAPONOHHEINM CIOCOO BBIPAIIUBAHMUSA PACTCHUI MOIYUHII
MIAPOKOE MPUMECHEHHE B 3aIUIICHHOM I'PYHTE.
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Jlist onTUMHM3ay MUHEPATIbHOTO MUTAHUSI PACTEHHH HEOOXOIUMBI T10-
KazaTeJad CBOMCTB IMOYBBI-CyOCTpaTa M AaHHBIE O COJEpKaHHHM B HEM JIO-
CTYIHBIX 3JIEMEHTOB NUTAHUS. B yCIOBHAX 3aIIUIIEHHOTO TPyHTa MOTpPeO-
JICHUE PaCTEHUSIMH JIEMEHTOB IIMUTAHUS ¥ X BBIMBIBaHUE OOJiee MHTCHCHB-
HBI 110 CPABHEHHUIO C OTKPBITBIM IPYHTOM, ITO3TOMY OINPEIEICHUE CONEpXKa-
HUSI TUTATENBHBIX 3JIEMEHTOB IIPOBOJT HE PEKE OJHOTO pas3a B MECSL, YTO
MO3BOJISIET TOAAEPKUBATH NMUTAHUE PACTCHWI Ha ONTHMAlbHOM ypPOBHE B
TEUEHHE BCETO MEpUOJia BHIPAIIUBAHUS. Y CIIOBHUS MHUHEPAILHOTO MUTAHMS
BIMSIOT Ha ()OPMHPOBAHUE BCEX OPraHOB PAaCTEHHH, KOTOpPBIE BO3AEHCTBY-
I0T Ha UX POCT, Pa3BUTHE, XOJ OHOJIOTMYECKHX IPOLECCOB, KayecTBO U
KOJIMYECTBO MOITy4aeMOH PO TYKIUH.

CreneHb MOTJIONICHUS! TTUTATEIbHBIX JJIEMEHTOB PACTCHUSMH 3aBUCHT
OT UHTCHCUBHOCTH POCTa, BEIIMYUHBI YpOXKast, YCIOBUH BHEIIHEH Cpeabl U
COCTaBIIsIET B JIEHb Ha OJHO pacteHue, B cpeaneM, 0,2-0,3 T azoTa u
0,35-0,5 r kamus. Jpyrue nuTaTenbHbIE JIEMEHTHI NCTIONB3YIOTCS B MEHb-
LIMX KOJMYECTBAX.

Cpennuil BBIHOC MUTATEIbHBIX 3JEMEHTOB KyJbTYypol orypua Ha 1 kr
npoaykiuu paseH: N — 2.2 r; P,Os — 1,1; K;O — 4,7; CaO — 2,8 u MgO —
0,66 T; oy TOMAaTa 3TH MOKa3aTeau paBHBI, COOTBETCTBEHHO, 3,3; 1,2; 6,3;
4,6 n0,8.

[Tyrem perynaupoBaHMsl YCIOBHI MHHEPAIBLHOTO IHTAHUS MOXHO IPO-
JUINTH TUIOJIOHOIICHNE MM YCKOPHTh cTapeHue pacteHuil. [IpaBmibHas
cucreMa ynoOpeHHH J0/DKHA 00ecneyrBaTh ONTUMAaJbHBIH ypOBEHb MUTa-
HUSI PACTCHUH B TEYEHHE BCETO IIEPHO/Ia BEr€TalNH.

[ToTpeOHOCTh pacTeHHi B yIOOPEHUSIX OMPENEISIOT HECKOJIBKHMHU Me-
TOJAMHU: IO pe3yJbTaTaM arpoOXMMHUYECKHX aHAIN30B HHUTATENbHBIX pac-
TBOPOB IPU THIPOIIOHUKE (WJIM TEIUIMYHBIX TPYHTOB); pacyeTHbIH, ¢ yue-
TOM BBIHOCA ITHUTATEIBHBIX 3JIEMEHTOB IUIAHUPYEMBIM YPOXKaeM; JINCTOBAS
JIMarHOCTHKA.

OCHOBHBIM METOJIOM JJISl OLIEHKH 00ECIICUCHHOCTH PAaCTCHUI MHUTATENb-
HBIMH 3JIEMEHTaMHM SIBJISUICS arpOXMMHYECKUil aHain3 cyOCTpaTtoB M HC-
MOJTb3YEMBIX TEIUTHYHBIX TPYHTOB.

Jlyist aHanM3a TEITMYHBIX TPYHTOB ITPUMEHSIIOT METO/I BOJTHOM BBITSIKKH,
KOTOPBIH MO3BOJISICT YCTAHOBUTH KOJHMYECTBO 3JEMEHTOB B JIOCTYIHBIX
¢dopmax i pacteHuil. Ero mpoBoasT BecoBEIM METOAOM (aHAIM3 BO3AYII-
HO-CYXHX 00pa3IoB) WK 00bEMHBIM (IIPH €CTECTBEHHOH BIAYKHOCTH).

B Teuenue Bceil BereTalyu, NPaKTHYECKHU €KEIHEBHO, K PAaCTEHUSIM C
MOJMBHON BOJMOW TNOCTYMalOT IUTaTeNbHBIE BemiecTBa. WX KommdecTBO
3aBHCHUT OT (a3bl POCTa U Pa3BUTHUS PACTCHUI M NAHHBIX ITOKa3aTeJel arpo-
XMMHUYECKOTO aHAJIH3a.
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W3BecTHO, 4TO pacTeHust 00analoT M30MpaTeNbHOM CHOCOOHOCTHIO B
OTHOIICHHUHU 3JICMEHTOB MTUTAHMS, TOTJIONIAsE UX B PA3TUYHBIX KOJHIECTBAX.

Bo Bce ¢a3bl pocta ¥ pa3BUTHS OHH OOJIBIIIE BCETO TOTJIONIAIOT KaIUH,
a30T B aMMHAYHOW ¥ HUTpATHOU Gopme, MeHbIIe — Pochop u ele MeHbIIe
Mmarauid. [ToTpeOHOCTh B 3TUX 3JIEMEHTaX BO3pacTaeT C YBEJIMYCHHUEM Bere-
TATHBHOW Macchl M 3aBs3bIBAHUEM IUI0/I0B. KpoMme Toro, nmorpediieHue aie-
MEHTOB MHUTaHMs 3aBUCHUT OT IOT'OAHBIX YCIOBHUI. BecHoii u nerom pacte-
HUSI MOTJIOMIAIOT OOJIbIIIE a30Ta, OCEHBIO U 3MMOW — Kajims. KonudecTBo
a30Ta M KaJHs B PACTBOPE M UX COOTHOIICHUE U3MEHSIOT B 3aBUCUMOCTHU OT
OCBEIIEHHOCTH, COJICPKAHUS MUTATEIBHBIX JIIEMEHTOB B Cy0OCTpare, cOCTO-
SIHUSL paCTeHUH u KonmdecTBa miofoB Ha pacreHmsx (N @ K,O = 1:1,8-2,2
st tomata u 1:1,5-1,9 mnis orypua).

Jns kaxmoil KyJabTyphl ONTHMANbHAs KOHICHTPAIWS IMHATATCIHHOTO
pactBopa paznmmuHa: ama orypma — 15-2,0 mCwm/cm, nmns Tomara —
2,0-2,5 MCwm/cMm. CopmeprkaHre aMMHAYHOTO a30Ta OJDKHO COCTABIISATH HE
6osee 4-10 % o6mero a3oTa B pacTBOPE ISl MUHEPAIBbHOM BaThl M HE 00-
gee 10-30 % mis topdha, yMEHBIIASCH OO MHHHMYMa B OCCHHE-3UMHHIMA
HEPHOI.

Konmentparus ¢ochopa B pacTBOpe J0KHA OBITH Ha ONTHMAJIbHOM
ypoBHe (He Hke 30 Mr/m B MUHEpalbHOH Bate u 20 Mr/i1 B Topde), Tak Kak
OH peryiupyer a3oTHbII 0OMeH B pactenuu. Huskuit ypoBeHb ¢ocdopa
ObIBaeT Yalle BCEro MpH MOBBIIICHHOM 3HaueHUU pH, B 3TOM ciydae nydiie
cHI3UTH pH, ueM no6aBuTh pocdop.

KoHIleHTpalysi ONTUMaIbHOTO PAacTBOpa HE SIBISIETCS MOCTOSHHOW Be-
nuYuHOM. YTOOBI MPEAOTBPATUTH CHIBHBIA BEr€TATHBHBIA POCT MOJIOJBIX
pacTeHU B 3MMHME MECSLbl, KOHIEHTPALUIO COJIEH IOBBIIIAIOT II0 CPaBHE-
HUIO C ONTUMAaJbHOM, B OCHOBHOM, 3a CUET KaJbIIMEBOM M KaJIUIHOU ce-
gutp. s Tomara oHa moxer mocturath 3,5—4,0 MCm/cM, s orypua —
2,5-3,0 MCm/cM, HO Tako¥ pacTBOp MPUMEHSOT He Oonee 7—10 mHel, una-
4ye 00pa3yloTcs Menkue Iuiojbl. [1oBbIIEHHEe M CHMXKEHHE KOHIEHTpaluu
pacTBopa IOHKHO MPOHCXoauTh mocteneHHo (o 0,5 MCwm/cMm), uToOBI pac-
TEHUs TIPHUCIIOCOOIHNCH K ATOMY U HE OBUIO 0)KOTOB KopHei. Ilpn Hu3Koi
KOHIIEHTPAIMK MUTATSIBHOTO PAcTBOPA y pacTeHHil 0Opa3yloTCsl TOHKHE
BEPXYILIKH.

ConeycToiYMBOCTh PACTCHUI B MACMYyPHBIC HH BO3PACTAET, & B COJ-
HEeYHbIC JIHA M [0 Mepe CTAPCHUsI pacTeHuil yMeHblaeTcs. YToObl OHU HE
HCIBITBIBAIM BOJHOTO JeuITa U HE Tepsuld MPOMYKTUBHOCTH, KOHICH-
TPANHKI0 PACTBOpPA CHUXKAIOT B COJIHEYHBIC JTHH U K KOHILy BEreTaluu J0
1,0-1,2 mCwm/cMm. [Ipu MakcMMalbHO IOMYCTHMOW B CyOCTpaTe 3JICKTpPO-
MPOBOJTHOCTH, a TaKKe MpPU CoJepxkaHuu Xxjopa Oonee 140 mr/m m cepsl
Oomee 160 Mr/n, Hy)XHO TpPOMBITH cyocTpar u Ha 15-20 % yMeHbIIMTH
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KOHLIEHTPALMIO TOJIBKO ITUX JJIIEMEHTOB B PACTBOPE MO CPABHEHHIO C HEOO-
XOAUMOM, NHa4Ye Ha MJIOAAX TOMAaTa MOXET IOSIBUTHCS BEPIIMHHAS T'HUIb.
ITpu HaKOIUICHWM 3JIEMEHTOB IHUTAaHHSA B CyOCTpaTe BBIIIC YPOBHS HX CO-
JIep>)KaHus B PacTBOpPE CyOCTpaT NMPOMBIBAIOT BOAOH, HCIOIB3YSI CUCTEMY
KaneJIbHOTO TOJIMBA, WM CHIDKAIOT KOHICHTPAIMIO ITUTATEIbHOTO PacTBO-
pa. KoppekTHpOBKY MHTATEIbHOrO pPAacTBOpa MNPOBOMASAT HAa OCHOBAHUH
CpaBHEHHUSI Pe3yJIbTATOB arpOXUMHUYECKOTO aHaji3a CyOcTpaTa Wik OT)KUMa
(BBDKMMKHM) M3 CyOCTpaTa M aHaJlM3a COKa JIMCTHEB PACTCHUIL.

ITpn OTKIIOHEHUHM OT 3aJaHHBIX B JIAHHBII MOMEHT ypOBHEW KOHIIEHTpa-
uun pH ¥ copepKaHust SIEMEHTOB IIMUTAHUS WM W3MEHEHHU dTHX YPOBHEH
¢ yueroM (a3 pa3BUTHS W KIMMAaTHYECKUX YCIOBUI NMPOBOMSAT KOPPEKTH-
POBKY pacTBOpa, TO €CTh €ro U3MEHEHHE, IPHU ITOM KOJIMYECTBO HEIOCTA-
IOIIEr0 WM HM30BITOYHOTO 3JIEMEHTA YBEJIMYMBAIOT MM YMEHBIIAIOT Ha
25-50 % wii BpeMEHHO MCKJIIOYAroT ero u3 peuenrta. [Ipu aTtom obsi3aresns-
HO YYHTBIBAIOT XUMHUYECKHH COCTaB MOJIMBHON BOJBI.

Pacuem neob6xooumozo konuvecmea coneil. J{ns BbIpaxXeHUs! COIEp-
KaHUsI 2JIEMCHTOB IMUTAHUS B PAcTBOpe Hanbosee yAoOHBI eAMHALBI PPM 1
MDKB; PPM 03HavaeT «4yacreil Ha Muunikory» (part per million). 1 ppm = mr/n
WJIHA MI/KT.

Mb3KB (MIJTMTPaMM-3KBUBAJICHT) — KOJIMYECTBO MacChl 3JEMEHTa, KO-
TOpoe coeauHsieTcsl ¢ eAuHuIe Maccel Bogopona (1,008) mmu 3amemaet
TaKoe JK€ €ro KOJIMIECTBO.

ITpn 06o3HaYeHHHM cocTaBa MUTATEIBLHOTO PAacTBOPA YKa3bIBAIOT KaX-
neiid aneMeHT (a3ot — N, dochop — P, xammit — K u 1. 1.). KoaddummenTst
nepecyera JIEMEHTOB M UX COSIMHEHU JaHbl B Ta0I. 6.

CocTaBUTh MUTATENBHBIN PACTBOP MOKHO JIBYMSI CITIOCOOaMHU: Ha OCHOBE
KOMIUIEKCHBIX yJIOOpEHMH, WIM WCIONBb3Yys HCKIIOYUTENIBHO IPOCTHIE.
OueHp BaXXHO TIpU TI000pe yI0OpeHUI YIUTHIBATh, YTO OHH JOJIKHEI OBITH
MIOJTHOCTBIO BOJJOPACTBOPUMBIMH M HE COJEP)KaTh OAJUIACTHBIX MPUMECEH.
Ecnu ncmons3yroTcsl MPOCThIE OTEYECTBEHHbBIE YHOOpEHHS, 00s3aTelbHO
HAJI0 MPEeayCMOTpeTh pruodperenne koMmruiekcoHa O3P (oxcuaTHIMaeH-
nudochoHOBas KHCIOTa). DTa KHCIOTa HCIONB3YeTCS B HEOONBIIUX
konmuectBax (400-800 r/ 1000 1 MaTOYHOTO pacTBOpa, B 3aBUCHMOCTH OT
XMMHUYECKOT0 COCTaBa MOJIMBHOM BOJIBI) U BBIMIOJHSET YeThIpe (PyHKINH:

1) obneryaer  ycBOSIEMOCTh  PACTCHHSIMH  3JEMEHTOB  MUTAHHUSA
(BBICTYIIAET B POJIM XEJIATHPYIOIETO PEarcHTa);

2) crocoOCTBYET paCTBOPHUMOCTH yI00pEHHU;

3) MO3BOIISET TIOBBINIATH KOHIICHTPAIIMIO MATOYHOTO PacTBOpa (BaKHO B
JICTHUH TIEPHUO);

4) IPeIsITCTBYET OTIO0KEHUI0 MHUHEPANbHBIX COJICH B KameJdbHHIAX H
TpyOOIpOBOJax (MPOJICBACT CPOK CITY>KOBI CHCTEMEI IIOJINBA).
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Tab6nuna 6. McTOYHMKHM NMTATEIBLHBIX 3JIEMEHTOB

Y nobpenus
Koadduument
Hassanune XHUMHUYECKast N
(bopmya cozepkanue, % | KOPPEKIHU
1 2 3 4
IAMMuaydHasi ceJuTpa NH;NO; N-35 0,29
Hurpar xamus, KPIT KNO; N-13; K-46
Kanuitnas cenurpa KNO; N-13; K-38 8';;
Hutpar kanbuust (KanpLueBas CaO -23,4; 0,43
cennpa), K Ca(NOs)2H0 N—-117 0,83
Hutpar kanbuust (KanpLueBas N-14.5 0,69
) ET Ca(NO;),H,0 CaO - 26,3; 0,38
cenutpa) mapka b, B-03 33
N-15,5 0,65
Kanbsuuesas cenurpa Ca(NO;),H,0 Ca-22 0.45
N-15,5 0,64
Kanpuuesas cenurpa Ca(NO;),H,0 Ca— 27 0.37
(OnHO3amenieHHbIH (ocdat Kamus KH,PO, P-23,K-28 8'32
Cynbdar kamus K,SO, K-45;S-18 8’52
Cynbdar xanust, BPIT K,SO04 K-52;S-45 00’222
Kamii cepHOKuCIbI (Cyabghar B
kasust) ounmensslid, KPIT K280, K-53 0,19
Cynbdat xamus, [1 K,SO4 K-51-52,5 0,2
KoMIiekcHOE BOZIOPacTBOPUMOE
ynoopenue
NPK12-12-36 + MgO + TE + mukpo N-12; 0,83
(Cu (EDTA) - 0,006; P-12; 0,83
Fe (EDTA) - 0,05; K - 36; 0,27
Mn (EDTA) - 0,02; MgO -1 1,0
Zn (EDTA) - 0,008; Mo — 0,004;
B -0,01) HG, KPII
KoMIuiekcHOe BOZIOPaCcTBOPUMOE
ynoopenne NPK 18-18-18 + 3 MgO + N - 18; 0,55
TE + muxpo (Cu (EDTA) - 0,006; P -18; 0,55
Fe (EDTA) - 0,05; Mn (EDTA) - 0,02; K-18; 0,55
Zn (EDTA) - 0,008; Mo — 0,004; MgO -3 3.3
B -0,01) HG KPII
Morokamiipocpar, KPIT NHHPO, | P—50; K—33 o
Mg - 10 1,00
Cynbdar Maraus MgSO; - 7TH,0O S_32 0.77
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Oxkonuanue tabua.6

1 2 3 4
SIpaTepa Kpucranon, KPII 10
(B - 0,025; Cu (3/ITA) — 0,01; '\I', _%9' 01'572
Fe (BATA)-0,07; K- 26, 0'5
Mn (3TA) - 0,04; MaO — 3 0'3
Zn (O]ITA) - 0,025; sog e 13
Mo - 0,004) s- b '
112 Fe (QATA,; Fe-11,6 0,86
Hlucosun, KPIT Cul5 Cu (JITA) Cu—148 0.67
Maruuit CepHOKUCIIBIN MaSO SO, - 16,7, 0,6
7-Bometii, KPIT -0 MgO - 13,3 0,75
CynbdaT Mmapranua MnSO4H,O Mg -32 0,31
bypa Na,B,07 - 10H,0 B-11 0,91
Cynbdat Mmeau CuSO;- 5H,0 Cu-26 0,38
MoarbaT aMMOHUS (NH4)sM070,4 - 4H,0 Mo - 54 0,19
Xenar xxenesa 330 Fe FeJITIIA Fe-9 1,11
Xenar jxenesza Fe AIIFeATIIA Fe-6 1,67
Xemnar xenesa 138 Fe FeDIJA Fe-5 2,00
Xenar xenesa FeDTA Fe-14 0,71
JTIIA Fe Xeneso Fe-11% 0,9
Mukpoynoopenue «Xeaaramy», OATA Zn Hunk Zn-15% 0,6
11 S/TA Cu Mens Cu-15% 0,7
OTA Mn Maprasen Mn-13 % 0,75
Muxkpoynobpenne «Xeaaam» |Fe EDDHA (OTA) Fe—6% 1,67
mapka DJI/II'A Fe, I’ 6 %

Ha xauecTBO pacTBOpa BIIMSIET CPOK €r0 HCIIOJIB30BaHMS. DTO HE0OXO-
JIMMO YYUTHIBATH U TOTOBUTH €TO TAKOE KOIMIECTBO, KOTOpOE OyIeT u3pac-
X0/I0BaHO He 0oJie 4eM 3a HeJelto. baku /Uit MaTOYHBIX PacTBOPOB JOJDK-
HBI OBITH CBETOIIPOHMIIAEMBIMH, HX CJIEAYET 3aKpbIBaTh KPBIIIKAMU U CO-
nepkaTh B 4ucTOTe. ONTHMAaNbHBIE YPOBHHM COJECPXKAHHS ITHTATENIbHBIX
BEIIECTB B TOpGSHOM cyOcTpaTe mpuBoasrcs B Tabdmn. 7. [Ipu pacdere xomm-
YecTBa CoJIel UCMOJNBb3YIOT KO((HUIUEHTHI, IpUBeAeHHbIe B Tabn. 6. OHn
MTOKA3BIBAIOT KOJIMYECTBO yao0peHus (Kr), nodasmsemoe k 1000 1 maTodHO-
ro pactBopa (100-kpaTHOH KOHIICHTpAaNWM) U1 YBEIHMUYCHHS COICPIKAHUSI
COOTBETCTBYIOIIETO JEMEHTa B paboueM pacTBope Ha 1 Mr/i.
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Tab6nuna 7. YpoBHH NUTAHMS U KOPPEKTHPOBKA MHTATEJIBLHOI0 PACTBOPA
Ha TopsiHOM cyOcTpaTe

I'paganus

o Cogaepxanue
KynpTypa YpOBHe 8 cy6eTpare N P K Ca Mg
U TIOTIPaBOK
HH3KO0E <60 <10 | <100 <120 <30
YposHu 100-
nuTaHus, Mr/n|  ymepennoe | 60-30 | 10-25 220 120-200| 30-60
Tomar Honpaexu HU3KOE +85 | +25 | +135 | +90 +35
HHTATEIBHOTO
pactBopa, yMepeHHOe +50 | +15 | +75 +50 +20
MI/JT
HH3KOE <80 <20 | <130 <120 <40
YpoBHu
A, MUA| yyepenoe  (80-120| 20-30 | S | 120-180 | 40-60
Orypen Tonpasxu Hu3KoC +55 | +15 | +80 | +70 +25
HHTATEIBHOTO
pacTeopa, yMepEeHHOE +35 | +10 | +45 +40 +15
MI/JT
YposHu HU3KOE <60 <10 | <100 <90 <30
[IUTAHU, 100—
M/ ymepenHoe |60-100| 10-20 90-120 30-50
Crnaaxuii 180
neper; Tlonpasku HU3KO0€E +55 +15 +90 +75 +25
HHTATEIBHOTO
pacTBopa, YMEpEHHOE +35 +10 +50 +60 +15
Mr/a

Ilpumep. Tlpurorosnenne 1000 1 KOHIEHTPUPOBAHHOTO (MATOYHOTO)
pactBopa (100x) mis BelpaluBaHus TOMaTOB Ha MUHEPAIbHOM BaTe.

Koppexkuust pH. Bona conepsxur 99,2 mr/n HCO3. HyxHo HeliTpanuso-
Bath 99,2 — 61 = 38,2 mr/n HCO;. CnenoBarensno: 38,2 - 2,08 = 79,5 mr/n
77 % H3PO,, T. €. 7,95 kr 77%-noi H3PO,.

Koppexmus P. Optodochopuas xucnora (77 %), ucrnonb3yemas IUist
HelTpanu3aun, coaepxut 24 % P, 1. e. ¢ 1 xr H3PO, B pabounii pactBop
BHOCAT 2,4 mr/n P, ac 7,95 kr — 18,96 mr/a P.

Jns moctmxeHns sxemaemMoro ypoBHsS ¢ocdopa (47 Mr/im) BHOCIT emre
28 mr/n P. C 3TOl menpi0 MCTONB3YIOT OJHO3aMEMICHHBIH (ocdar xamms,
KOJIMYECTBO KOTOPOTO PACCUYUTHIBAIOT C TIOMOINBIO Kodpdunuenta 0,43
(cMm. Tabm. 6): 28,0 - 0,43 = 12,0 kr.

Koppexuusa xkansuus (Ca). Bona cogepxxut 20,1 mr/m Ca. Crenyet
mobasuth 150 — 20,1 = 129,9 mr/i Ca, 1. €. 129,9 - 0,45 = 58,5 kr xanbiue-
BOH CEJIUTPBI.
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AHanorn4HBIM 00pa30M MPOBOMASAT PAcUETHl MO0 KOPPEKIHH M IPYTHX
3JIEMEHTOB.

KoppekTupoBKy MNHUTaTE€IbHOTO pPACTBOpa MPOBOASIT HAa OCHOBAaHUU
CpaBHEHUS PE3yJbTaTOB arpOXMMHYECKOTO aHain3a CyO0CcTpaToB WM OT-
XKH1Ma (BBDKHMKH) U3 cyOCTpPaTOB U aHaJIM3a COKa JIMCTHEB PACTEHUI.

Bo3MoxHOE OTKJIOHEHHE B CTOPOHY MOJAMIETAUUBAHHUS KOPPEKTUPYIOT
BHECEHHEM HEOOJIBILIOT0 KOJIUYECTBA a30THOW KHCIIOTHI, @ TIPH OTKIIOHEHUU
B CTOPOHY TIOAKUCJICHHS T00aBIISIOT HEMHOTO HOIUCTOTO KaJIHsl.

TakuM 00pa3oMm, NMUTATEIBHBIE PACTBOPHI MAaKpO- M MHUKpPOYIOOpEHHIH
COCTABIISIIOT C YUETOM XMMHYECKOTO COCTaBa MOJIMBHOW BOABI, BUA KYJb-
TYpbI U COCTOSIHUSL PACTEHUH B JAHHBII NEPUOLI.

Kpome TOro, mpuMEHSIOT HEKOPHEBYIO MOAKOPMKY PAaCTCHUIl B TOM
cily4yae, KOTJa HeOCTAIOIIIE 3JIEMEHTHI HeNb3s OBICTPO BHECTH depe3 CyO-
crpar. Torma menecooOpa3sHO HCHONB30BaTh CUCTEMY MCIIAPUTENHHOTO
OXJTAXICHUS, JUISl 4ero HeoOxoauMa (WIBTPANUs MPUTOTOBICHHOTO pac-
TBOpa U NOBBINICHUC pa6oqero JaBJICHUA CUCTCMBI.

3.3. OnTuMu3anms ycJ0BHil MUTAHUS TEIVIMYHBIX pacTeHUi

OCHOBOI ONTUMU3ALMU MMUTAHUSI TEIUIMYHBIX KYJIBTYpP SIBISIETCS, C OJI-
HOH CTOpPOHBI, UCIOJNIB30BAHUE CTAHAAPTHBIX IO MEPHOJIaM BBIPAIIMBAHUS
PacTBOPOB C COOTBETCTBYIOIIUMH COaJaHCUPOBAHHBIMH COOTHOIICHHSIMH
Makpo- U MUKpo3sieMeHToB, ypoBHsimu EC, pH, momnepxanue HeoOX0u-
MBIX YCJIOBHH MUKPOKJIMMATa (TeMIepaTypa, BIaXHOCTb CyOCcTpaTa M BO3-
JlyXa, OCBELIEHHOCTb, NOJKOPMKA YIJIEKHCIOTOM, 3allUuTa PAacTEeHUH OT
BpenuTeneil u 6oyesHeit).

B mpomecce BeIpaniBaHys TEIUIMIHBIX KYJIBTYP ITOCTOSHHO BO3HHKAIOT
SIBIICHUS, KOTOPbIe HEOOXOINMO yUUTHIBATE IJISl ONTHMH3AINH TTAHHS:

— aHmazoHu3M SIEMEHTOB IIUTAHHA B CBSI3U C (PaKTHUECKOW KOHIIEHTpa-
uued OTAENBHBIX DJIEMEHTOB IMUTAHUS B MUTATENILHOM PacTBOpe, BCIIEH-
CTBHUE Yero HapyllaeTcsi yCBOCHHUE UX PACTEHUSIMHU, HECMOTPS Ha UCTIOJIb30-
BaHHe cOAIAaHCUPOBAHHBIX MMUTATENBLHBIX PACTBOPOB;

— HapyweHue TUTAHUS B CBSA3U C HEJOCTATKOM WJIA M30BITKOM 3JICMEH-
TOB, H€O6XO[[I/IMI)IX IS HpaBI/IJ'H)HOFO pOCTa u paSBI/ITI/Iﬂ paCTeHHﬁ, qTo
HUMEET MECTO HpI/I He6HaI‘OHpI/I)ITHbIX arpOTeXHI/I‘-IeCKI/IX yCJ'IOBI/I)IX HJIIn
BCIICJICTBHE HEIOCTATKa — U30BITKA 3JICMEHTOB ITUTAHHUS.

B mpomecce BbIpamuBaHUS HEOOXOIUMO PETYISIPHO KOHTPOJHPOBATH
KOJIMYECTBO MAaKpO- H MHKPOIJIEMEHTOB B IIUTATCIIFHOM PAcTBOPE, BEIKIM-
Ke U3 CyOcTpara, 9TO MO3BOJIUT KOPPEKTHPOBATH B HY)KHYIO CTOPOHY ITOKa-
3aTeNH MUTAHUS PACTCHUM.
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OnHOBpEMEHHO CIeNyeT YUUTHIBATh U ApyTHE (PaKTOPHI, BIMUAIONINE HA
YCBOEHHE 3JIEMEHTOB IMUTAHUS, a TAKXKe TEeMIIBl POCTa U Pa3BUTHs pacTe-
HUH. YacTo ycBOGHME 3JIEMEHTOB ITUTAHUs CBA3aHO C HEOJIAroNnpUsTHBIMU
JUI KyJIbTYp KIMMATHYECKUMH YCIOBHUSMM; CIUIIKOM HU3KOM WM CIMII-
KOM BBICOKOH TeMIepaTypol, HHTEHCUBHOCTBIO CBETa, arpOTEXHUYECKUMU
YCJIOBHUSIMH, B TOM YHCJIE HEAOCTATOYHBIM MM M30BITOYHBIM BOJOCHA0MKE-
HHEM, WJIH UCIOJb30BAaHHEM JUIsl HOJIMBAa BOABI YIOOPEHHH IIOXOTO Kade-
ctBa. Hemocrarok mutanus (¢pakTHdecKkoe OTCYTCTBHE, HEYCBOCHHE, pPeaK-
Ul KUCJIOTHOCTH TMOYBEHHOTO PacTBOpPa, HE COOTBETCTBYIOIIAS OBOITHOMN
KyJNbType, TpH €€ BHIpAIlMBaHUM), W30BITOK MHUTAaHUS, IUIOXO pa3BHTas
KOpHEBasi CHCTeMa, HENpPaBWIBHOE OpOIICHHE, BBICOKHE KOHICHTPAINH
KaTHOHOB M aHWOHOB, ocoOeHHo Na™ u Cl', Taxke HEraTWBHO BIHSIOT HA
YCBOEHHE DJIEMEHTOB MUTaHUS PACTEHUSIMHU.

IIpu3Haku HapylIeHHs HOPMAJIBHOIO POCTa U Pa3BUTHUS pacTEHUil
OOBIYHO MPOSIBIISIIOTCSL HA BCEM PACTEHMH, HO Yallle BCEro 3TO HaOJogaeTcs
Ha JIUCTBSX M MJIOJAX y OBOIIHBIX KYJBTYp, Ha JIUCTBSIX M LIBETKAX y IIBe-
TOUHBIX KyJIbTyp. Ha JHCTBAX 3TO mHposiBiIsieTCsl U3MEHEHHUEM OKpacKH,
nedopMmanyei, yMEHBbIICHHEM pa3MepoB, ISTHUCTOCTHIO W HEKPO3aMH
JUCTHEB LENUKOM WM YaCTHYHO W WX NANbHEHIINM 3aCBIXaHHEM, ITOXKel-
TEHHEM, TIOOYpPEHHUEM KpaeB JIMCTOBBIX IDIACTHHOK, AedopMaIiiell IIBETKOB
U COIBETHI; 0OecIBeUNBaHUEM, IIATHUCTOCTSIMH, HEKPOTHIECKAM PaCTpEC-
KHBaHWEM, MSITHAMH Ha IUIOAaX TOMATOB, OTYPIIOB M IPYTHX TEIUTMYHBIX
KYJNBTYP.

[Ipu3Haku HemOCTaTKa MHUTATENBHBIX BEIICCTB MOTYT MOSBIATHECSA Ha
Pa3HBIX YaCTSIX pacTEHHUIl: Ha MOJOABIX M CTapbIX JIUCTBAX, TOUYKAX POCTa
(puc. 3). Henocratok 2;1eMeHTOB MUTAHUSA HA MOJIOJBIX JIUCThIX U KOHYycax
pocra yamie uHGOpMHUpPYIOT 0 Hemoctatke B, Ca, Cu, Fe, Mn, Zn, T.e.
KaJblIMsl 1 MUKPODJIEMEHTOB, a Ha cTapbix ucThiax — N, Mg, K, S, Mo.

B yCnoBHSX HCIOJIB30BaHUS IOJHOLEHHBIX 110 COCTABY IMHTATEIbHBIX
pPacTBOPOB pa3HbIe MATHUCTOCTH, HEKPO3bI, XJIOPO3Bl CBUIETEIHCTBYIOT O
HEBO3MOXXHOCTH WX YCBOCHHS — KaK peaklus Ha HHU3KYI0 HIH BBICOKYIO
TeMmepaTypy cyocTtpara, cinaboe pa3BUTHE KOPHEBOW CHCTEMBI JIMOO Ha
(PUTOTOKCHIHOCTh XUMHUYCCKUX CPEJCTB 3aIUTHI WK MUTaHuA. [loxenTe-
HUE HIDKHUX JIICTHEB TOMATOB, KOT/a TJIaBHAS XKIJIKA JIHCTa 3eJEHAs, — 3TO
00BIYHOE TIPOSIBIICHWE HENOCTATKAa MArHHS, YTO MOXET OBITh CBS3aHO C
YCIIOBHMSIMH TTOBBIIICHHON MOTPEOHOCTH pacTeHUH (HO M HE TOJIBKO) B Mar-
HUH, HEJOCTATOYHOH OCBEIIEHHOCTHIO, HETIPABIIIBHBIM (OOBIYHO HEIOCTA-
TOYHBIM) BOJIOTIOJIMBOM, BHICOKOW HOYHOW TEMIEpaTypOil, H30BITKOM KaHst
(aHTaroHWCT MarHus), HEJAOCTATOYHOH a’parmeld. DTO YacTo CBS3aHO C
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AQHTAarOHW3MOM MEXy KalWeM M MarHWeM, BCIICACTBHE YEr0 MMEET MECTO
HE TOJIbKO MarHMeBbIi XJI0p03, HO U OlaJIaHNe JINCTbEB Oe3 BHELIHUX NPH-
3HAKOB XJIOPO3a, HAPUMeEpP, Ha po3ax. A y TOMAaroB, Ha CAMBIX MOJIOJBIX
JIMCThSIX TEMHO-3eNIEHAsT OKpacka — MpH3HaK M30BITKA a30Ta M HEJoCTaTKa
Hoaa, a cBemio-3ei€Has OKpacka CBHUAETEIBCTBYET O HEJOCTaTKe a30Ta.
[ToOypeHne 1 OTMUpaHHE BEPXYIICYHBIX JIUCTHEB Y TOMATOB BBI3BIBACTCS
HeocTaTkoM (ocdopa.

AHTOLIMAHOBBIM OTTEHOK HHMIKHEH YacTH JINCTAa TOMATOB, pO3 — PE3YJIb-
TaT Hepoctatka (ocdopa (puc. 3), U3-3a CIAMIIKOM HU3KOH TeMIlepaTypsl
cyOcTpaTa, M30BITKa a30Ta WIH CepHI, CIa00i KOPHEBOH CUCTEMBI, CITUIIIKOM
BeIcokoro (pH > 6,2) mokaszaTtenst KHCIOTHOCTH IIOYBEHHOTO pacTBODA.
[TaTHHUCTOCTD JTUCTHEB M yCBIXaHUE MX KpaéB MPOMUCXOIUT IPH HEJIOCTATKE
KaJiyjd. Cpr‘-II/IBaHI/Ie MOJIOABIX JIUCTHEB TOMATOB U JAPYTUX KYJIbTYpP CBA3a-
HO C HEJIOCTAaTKOM MapraHiia U Me/u, BBICOKMM Moka3aTeieM pH nouseHHo-
ro pacTBopa (LIeT0YHas peakiiis, Mo CpaBHEHHUIO ¢ 00bryHOM ¢ pH 5,3-5,8).
V3meHeHne KOHyca HapacTaHUs CBS3aHO C HEJOCTATKOM KajbLus U Oopa
IIPH CITUIIIKOM BBICOKOM MoKasarese pH mouBeHHoro pactBopa — 6osee 6,5.

TemnuHble pacTeHHUs OTJIMYAIOTCS OYEHb PA3HOM CIIOCOOHOCTBIO MO-
TJIOMIEHU W YCBOGHHMS a30Ta W Kanmus. J1a Tomara xapakTepHo Oosee
TpyznHOE TocTymuieHne ¢ocdopa B pacTeHus. Hacto 3To sBIEHHE HE HC-
IpaBJISET MOBBIICHHE 103 (hochopa, a cCkopee OHA yIaydmiaercs npu coa-
nma"cupoBaHHbIX konmuecTBax N, P, K, Ca, Mg B mouBeHHOM pacTBOpe U
HOJAeP>)KUBAaHUEM KHCIOTHOCTH Ha ypoBHe pH 5-6. ¥V TomaroB mormomie-
nre Ca 1 Mg B TedeHHe Beretanuy 0OBIYHO PaBHOMEPHOE, a MOTpeOIICHHE
N cucrtemaTHdecKu BO3pacTaeT A0 IHKa IuiogoHomeHus. Hemocrarounoe
MUTAaHUE NPUBOIUT K HAPYIICHUSM POCTa: HEAOCTaTOK N — K ME/ICHHOMY
pocty xopHel, K — K CHI)KEHWIO KU3HECMOCOOHOCTH pacTeHui, Mg — k
HEOJIaronpUsATHBIM (PU3NOIOTHIECKUM m3MeHeHusM, Ca — Kk cnaboi KopHe-
BOH cuUcCTeMe M TOHKHM moberam, Fe — k 3aaepxke pocra, B — k pactpecku-
BaHHUIO JIUCTHEB, XPYIKOCTH MOOEroB, COpachIBaHHIO 3aBsi3el. M30bITOUHOE
NUTAaHUE TAaKKEe BJIMSET OTPHULATENHHO, YCHIIMBACTCS AHTArOHM3M MEXIY
YCBOCHHEM PpACTEHHSMH HOHOB. JTOMY CIIOCOOCTBYET HEpaBHOMEPHOE
NoTpeOIeHue HOHOB M MX HAKOIJICHUE B TIOYBEHHOM PAaCTBOPE.

Heo0xoa1M He TOJIBKO MOCTOSHHBI MOHUTOPHHT 3JIEMEHTOB IIUTaHUS B
MUTATEIBHOM pacTBOPE M B cyOcTpaTe, HO U NPOBEIEHUE MEPOIPHUSTHI 110
MOJJIEP)KAHUIO HEOOXOJWMBIX YPOBHEH M ONTHMAalIbHBIX COOTHOIICHHH
3JIEMEHTOB MHUTaHMA. DTO JOCTUTACTCS KPATKOBPEMEHHOH KOPPEKTHPOBKON
MUTATEIBHOTO PAacTBOpPa, OoJiee MUPOKUM HCIOIb30BAaHUEM APCHAXA.
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B3anmogeiicTBue MeXay JIEMEHTAMU NUTAHUS B TIOYBEHHOM PAaCTBOpPE
U MX JIOCTYITHOCTBIO PAaCTEHHSIM B 3aBUCHMOCTH OT UX KOJIMYECTB, (aKTO-
pos pH, EC, Mukpoknumara.

[TokazaTenp KUCIOTHOCTH MUTATEILHOTO PACTBOPA MOJUICKUT HOCTOSH-
HOMY KOHTPOJIIO U KOPPEKTHPOBKE, B CBS3HM C CHJIBHBIM BiusHueM pH Ha
JIOCTYIHOCTh MHOTHX 3JEMEHTOB NHUTAHUS, TaK KaK IPH BO3pacTaroOIEM
nokazatene pH OTHOCHTENFHO ONTUMYMa, HAXOJSIIETroCs B TIpeenax
5,1-5,9, cHmxaeTcst JOCTYITHOCTh TaKUX 3JIEMEHTOB, kKak P, B, Cu, Fe, Mn,
Zn, a B KMCIIOU cpene — noctynHocTe Mo. YacTto npuunHON HENpaBUIbHOTO
WIN HEJOCTATOYHOTO NMUTAHUS SBJISETCS HE HEJOCTATOK 3JEMEHTOB NHUTA-
HUSI B PacTBOpE, HaXOJSIIMMCS B CyOcTpaTe, a HEBO3MOXHOCTh MX IOTJIO-
IIEHNUS TIPH IIEJOYHOW PEaKIMU MHUTATEIbHOTO PAaCcTBOPA, MCIIOIH30BAaHUU
BOJABI C WIEJIOYHOM peakuuei, BeICOKoe coaepkaHume B Hed Na u Cl.
ITpu pH muratensHOro pacrBopa Bbime 7,0 MukposnaemeHTs! U (ochop
CTaHOBSTCSI MEHee NOCTYIHBIMHU, a MakpoaieMeHTsl K u S, HaoGopoT mo-
TJIOHIAaI0TCA B M30BITOYHBIX KOJIMYECTBAX.

C yBennuenueMm pH ot 5,5 10 6,7 KOHIEHTpaIUs JOCTYHOTO Gocdopa
OBICTPO CHIMIKAETCS, B TOM YHUCIIE U coJiepkaHue (pochopa B JIUCThIX MaaeT
110 30 % ot HOopMbI. Takxke cHUXaeTcs coaepkanue B JUCThiX B, Cu, Mn,
Zn. B 3aBHCHMOCTH OT UCTIONB3yeMOro cyocTpara nokasarens pH cybcrpa-
Ta U TIMTATEIFHOTO PacTBOpA CIleXyeT MOJNEpXKUBATh A0 rokaszarens pH B
npenenax 5,1-5,9.

3.4. ArpoxuMHYeCKUd KOHTPOJIb 32 PEKUMOM MUTAHUSA

JIyist KOHTPOJISA, 32 PEXKUMOM IMHTaHKsI HECKOJIBKO pa3 B HEJCIO OTpeie-
nstoT pH u EC MOJNMBHOTO MUTATENBHOTO PAcTBOpa, KOTOPBIA OepyT u3
KareIbHUI] Ha 3aTEeHEHHBIX ydacTKax, a Takxke ompenessiorT pH u EC cy6-
CTpaTa Wik OT)KUMa U3 CyOCTpaTa, IS Yero UCIOJb3YIOT mopTaTiuBHbIe pH-
METp M KOHIyKTOMETp. IleproanuvecKky MpPOBOAAT aHAIHM3 HA COACPIKAHHE
Makpo- MU MHUKPO3JICMEHTOB B OTXKUME W3 MHUHEPAIIOBATHOW IUIATHI WA
TopdstHOTO CybCcTpara:

—uepe3 1-2 wenenu onpenenstot pH, EC, conepxkanue C1, N, P, K, Mg,
Ca;

— gepe3 yetkipe Henenu — pH, EC, C1, N, P, K, Mg, Ca, Fe, Mn, Zn, B,
Cu, Mo, S u Co.

Brermspkky m3 mMuHepansHOU nTH (0,5—1 11) oTOMparoT mImpUIeM HITH
mytem oTxuMa u3 30-50 mect. [Tpobst Topdha 6epyT Oypom, cpenHmii odpa-
3er Takke coctaBisioT n3 30-50 Touek ¢ mmomamu 1000 M2 YuurbiBas
HEPaBHOMEPHOCTh PACIPE/ICICHUSI MUTATEILHBIX BEIISCTB B CyOCTpaTax
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IIPU MCTOJIb30BAHUH KANEIbHOTO MONMBA, NPOOBI CyOCTpaTa MM BBITSDKKU
(oTKMMa) HYXKHO OpaTh C MPOTHUBOMOJIOXXKHONH CTOPOHBI OT KaleJIbHHUIIBI Ha
paccrosituun 7-10 cm ot Hee. Bepxuuit cioit Topda (2-3 cm) cienyer oT-
OpaceiBaTh. UTOOBI M30€XaTh 00pa3oBaHMs TPYAHOPACTBOPHMBIX COJIEH,
MUTATEIbHBIA PACTBOP M BBITSDKKY MJIM OT)KUM M3 CyOCTpaTa aHaIM3UPYIOT
cpasy ke mociue ee B3sATha. ONTUMAaIbHBIE U JIOMyCTUMBIE MPEAEbI COlep-
JKaHUs DJIEMEHTOB IUTaHWs B cyOcTpaTtax Ui KyJbTYp Oryplia U ToMmara
MpUBeICHEI B Ta01. 8-9.

Tabnuna 8. Pexomenayemoe cojepikaHue MUTATeJbHBIX 3JIEMEHTOB
B cy0crparax, pH u o0mee cogepsxanue coJiei

MuHepasibHast BaTa (pacTBOp, T. €. OTXKUM) MI/II pacTBOpa
Toxa3zarenu oryper TOMAaT

min opt max min opt max

pH 5,0 6,0 7,0 5,0 6,0 7,0

EC, MCm/cMm 14 2,0 3,0 2,0 25 3,0
N-NO; 100 140 210 80 130 210

N-NH,4 - 7 7 - 7 7

P 15 30 50 15 30 50
K 140 200 310 160 200 275
Ca 100 160 240 160 200 280

Mg 25 40 50 25 50 70
Na - 20 90 - 25 100
Cl — 35 140 — 35 140
S 15 30 80 30 60 150

Fe 0,4 0,7 11 04 0,8 11

Mn 0,2 0,4 0,8 0,2 04 0,8

Zn 0,3 0,3 0,6 0,2 0,3 0,6

B 0,2 0,4 0,8 0,2 04 0,8
Cu 0,02 0,04 0,10 0,02 0,04 0,10
Mo 0,03 0,06 0,14 0,03 0,06 0,14

HenocraTtok mnm M30BITOK MUTATENBHBIX 3JIEMEHTOB B PACTEHHAX C IO-
MOIIBIO JMCTOBON ANArHOCTHKU OTNPEAEINTh OYE€Hb TPYAHO, TaK Kak NpH-
3HAKH TOJIOaHHS YacTo OBIBAIOT CXOJHBI C MPU3HAKAMU OTPABJIEHHUS MUHE-
pabHBIMU BELIECTBAMU M CUMIITOMBI HEJOCTAaTKa Pa3HbIX 3JIEMEHTOB TaK-
e OBIBAaIOT OUYEHb CXOJHBIMHU.

VYcnoBus BeIpalllUBaHUsl M IMUTaHUS PACTEHUI OTPa)kaloTCsk HA XUMHYe-
CKOM COCTaBe KJIETOYHOTO COKa JIMCThEB pacTeHHWi. BricokoMmy ypokaro
COOTBETCTBYET OTpEJeNICHHAs] KOHIIEHTPANUsl ¥ COOTHOLIEHHE JIEMEHTOB
MUTaHWS B YEpPeIIKax JUCTheB pacTeHHH. [loaToMy comepkaHue HEOpraHu-
4eCKMX ()OPM THTATENIBHBIX BEIIECTB PEKOMEHAYETCS! ONpPEAETATh B BBI-
TSDKKAX U3 CBEXHX PACTCHUI.
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Jnsa ananmsa 6epyT JTUCTBS OTypla B MEPHUOJ YCHICHHOTO POCTa — BTO-
poWi-TpeTHii cBepXy, a B (ha3e IUIOJOHONICHHS — JIUCT, PACIOJIOXKCHHBIN
cpasy MOJ 3aBA3bI0.

Tab6nuna 9. PekoMeHnayemoe cofep:kaHue MUTATEIbHBIX 3J1eMEHTOB
B cyocrparax, pH u o0uiee cogep:xanue coJiei

TopdsHoit cydcTpat (BoaHas BBITSDKKA, 1:2) Mr/n pacTBopa
TlokazaTenu orypen TOMAaT

min opt max min opt max

pH 5,3 6,2 6,5 53 5,7 6,2

EC, MCm/cMm 1,2 14 2,0 13 15 2,0
N-NO; 100 150 180 80 105 170
N-NH, - 10 10 - 10 10

P 20 35 50 20 35 50

K 150 210 250 175 240 300

Ca 120 180 220 180 240 300

Mg 70 80 100 70 90 110

Na - 30 100 - 30 100

Cl - 50 150 - 50 150

S 80 120 150 100 140 190

Fe 0,3 0,5 0,6 0,3 0,5 0,6

Mn 0,04 0,08 0,3 0,04 0,08 0,3

Zn 01 0,2 0,4 01 0,2 0,4

B 0,2 0,4 0,8 0,2 0,4 0,8

Cu 0,02 0,04 0,10 0,02 0,04 0,10

Mo 0,03 0,06 0,14 0,03 0,06 0,14

VY Tomata, 10 Hayaja IBETCHUs, CICIyeT OpaTh JIUCTHS, 3AKOHUYHBIIHEC
POCT, TO €CTh BTOPOM-TPETHIA, a BO BpeMs IBETCHUS U MO3KE — ISITHIA JTUCT
CBEPXY.

JlucTes s oOpasiia He0OX0IMMO OTOMPATh OYEHB TIIATEILHO, TaK KaK
XUMHUYECKHH COCTaB MX 3aBUCHT OT BPEMEHH O0TOOpA, MOJIOKEHHS JINCTHEB
Ha pacTeHWH, WX Bo3pacTa. MUHNMAaIbHOE YUCIIO JHCTHEB B oOpasme — 20
(mromans — 920-1000 M?).

OO0pasIpl HY)KHO OTOUPATh B OJHH U T€ )K€ YacChl CYyTOK, JTYYIIE YTPOM
(8-9 1), ecnu ipo6 MHOTO, TO O HAyalla MPOBEACHHS AHATU30B UX JIEPIKAT
B XonoawibHuKe (8—10 u).

IIpu Man000BEMHOM KYJIBType pacTeHHs, KaK IPaBUIIO, XOPOIIO odec-
MEYeHBl a30TOM, Kanmuem, kanbiuem. CHIDKEHHE ypoxkas HaOmromaercs,
KOTJla COJICpKaHUE a30Ta B JUCThAX pacTeHuil He mpebimaet 500, Gpocdo-
pa — 80-100, xamust — 300, maraus — 150—170 mr Ha 1 KT CBIpO¥ Macchl.

Yariie BCEro HIDKE KPUTHYECKOTO YPOBHS B TKaHSIX PACTCHHH coaep-
KHUTCSI MarHWii, MpUYeM Ja)ke TOTr/a, KOrja B MHUTATEILHOM PacTBOpE U B
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BBITSDKKE €r0 M3 MHHEPAIOBATHON IUTHUTHI KOHICHTPAILMS TAHHOTO JJIEMEH-
Ta BBICOKAsL.

MarHueBoe rojioJJaHHe BO3HHUKACT BCICICTBUC IUIOXOTO MOTJIOIICHUS
9TOTO DJIEMEHTA U3-3a AHTATOHW3MAa MArHUsI C KaJlHeM, KaJbIIHEM U aMMH-
a4HbIM a30ToM. [loriomieHre MarHusl 3aBUCHT TaKXKEe M OT KHUCIOTHOCTH
pactBopa. UeM OH KHCIEE, TeM MCHBIIC PACTCHHS IOTJIOMAIOT MAarHusl.
B 3TOM cnydyae B mUTATEIBHOM PACTBOPE CIIEAYET CHU3UTHh KOHIICHTPALIUIO
kamusa 1o 160-180 mr/n, ammmaudoro asora — mo 20, xameims — 120—
140 mr/n u yBenmmuuth A0 50—60 MTI/m KOHIICGHTpPAIIMIO MarHus, a KHCJIOT-
HOCTB pacTBOpa MOJAEPKUBaTh Ha ypoBHE pH 6,2—6,4; mpoBecTH HEKOpHE-
BYIO MOJKOPMKY CEPHOKHCIIBIM MarHueM B koHueHtpauuu 0,2 % u moBTo-
puTth ee uepe3 10 nHei.

Mo Bo3aeHCTBUEM BBICOKHX TEMIIEPATyp WM MOPAKECHUS OOJIC3HIMHU B
JIMCThSIX PAacTEHHH HapyIIaeTcs COOTHOIICHHE MEXAY a30TOM, KajlueM H
¢dochopom B ctopony yBenmueHus Gocdopa u Kalus 1 yMEHBIICHHUS a30Ta.

Ecnu B pe3ynbrare aHamm3a KIETOYHOIO COKa JINCThEB pacTeHuil oOHa-
PYKEH M30BITOK WJIM HEJOCTATOK KaKOTr0-TH0O AJIEMEHTa, TO KOPPEKTHPOB-
Ky pacTBOpa HpPOBOJSAT, Kak OOBIYHO, a COJEep)KaHHE HEAOCTAIOIIEro WIN
M30BITOYHOTO AJIEMEHTa YMEHBIIAIOT WK yBennunBatoT Ha 15-30 %.

[ToTpeOHOCTh PACTeHUI B MUKPOAJIEMEHTaX MPH OJHOM U TOM XK€ YpO-
kKae KoJeOIeTCs B ONPESICHHBIX MPe/eiax, YTO 3aBUCUT OT MHOTHX YCJIO-
BUil. MHKPO3JIEMEHTBI TPEOYIOTCS PACTEHUSIM B HEOOJBLIMX KOJNYECTBAX.
IMpu M30BITOYHOM MOCTYIUICHUH MHKPODJIEMEHTHI BBI3BIBAIOT YTrHETCHUE
POCTa U JiaXke OKa3bIBAIOT HA PACTEHHSI TOKCHYECKOE JICHCTBHE.

IIpu ynpaBiaeHUU MUTAHUEM PACTCHHIA MOJIMBBI OKA3bIBAIOT CYIICCTBEH-
HO€ BIMSHHE HA POCT W Pa3BUTHE TOMATa, OrypIla, BbI3BIBAs, MPH ITOM,
OoJiee BEreTaTUBHYIO WK 0oJiee TeHEPATUBHYIO PEAKIIUIO PACTCHUI.

[Monue mpuoOpeTaeT onpenesnsoliee 3HaYCHUE U TOT1a, KOTIa MEXaHH3-
MbI KOHTPOJISI 33 KIIMMATOM HE YYITEHBI, B TOM YHCIIC U TIOTOJHBIC YCIIOBHSL.

CHIKEHUE BJIAKHOCTH B Hayaye BBIPAIMBAHHUS JacT PACTCHHUAM HM-
MyJIbC B HAMPABICHUU T€HEPATUBHOTO PA3BUTHUSI U CTUMYJIUPYET Pa3BUTHE
CHUITbHBIX, Pa3BETBICHHBIX KOpHeW. CTeneHb U OOUIHH yPOBEHb CHIKCHUS
BJI@XKHOCTH MOTYT IPUBECTH K CHJILHOMY T'€HEpaTUBHOMY (pE3KOe CHHXKe-
HHE B TCUCHUE JIBYX HEJEJb) WIM MEHEe 3HAYMTEIILHOMY BEreTaTUBHOMY
¢ dexTy (MeUICHHOE CHHKCHHE B TedeHHe 6—8 Hesenb). UeM MeHbIle
BII&XKHOCTh, TEM CHJIbHEE TCHEPATHBHOC BIUSHHUE HA PACTCHUSL.

ITocTOsIHHOE Pa3BUTHE HOBBIX KOPHEH MMO3BOJISICT PACTCHHUSIM BITUTHIBATH
MUTaTeIbHbIC BElllecTBa B HEOOXOJUMOM KosinuecTBe. Hanpumep, moJioibie
pa3BHBAIOIINECS YaCTH KOPHEBOW CHCTEMBbl BIMTBHIBAIOT TOJBKO KaJbLIHiL.
ITo Mepe cTapeHust KOPHH BIHUTBIBAIOT €r0 BCE MEHBIIIE.
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CyTOuHBI PUTM BIIQKHOCTH B MaTaxX TaKXK€ OKa3bIBA€T BETCTATHBHOE
WIN TeHepaTHBHOE BIMSHUE Ha pacTeHus. 3HAUMTEIbHAsl Pa3HULA MEXIY
JTHEBHOW M HOYHOH BiaxkHocTsiMU (10-12 %) oka3bpiBaeT Ha pacTeHHUs I'eHe-
paruBHOe Biusinue. HeGonpluas pasauma (4—6 %) — Gosbliie BereTaTuBHOS
BIIMSTHHE.

HeOGompnioe KoIM4YecTBO MUTATEIBHBIX BEIECTB, KOTOPOE PACTEHHS I10-
nmy4aroT npu noiuse (200-300 MJ'I/MZ), IIPUBOJUT K BEr€TaTUBHOMY POCTY.
bnaromaps TakoMy BO3JEHCTBHIO MOXHO CHH3HMTh T€HEPATHBHOE Pa3BUTHE
pactenuii. boubimoit 0GbeM Boxbl (400-500 Mi/M?) B TedeHHe OIHOTO TIO-
JIMBa yCHJIMBAET F€HEPATHBHOE PA3BUTUE PACTEHUH. DTO MOXKET OKa3aThCA
MOJIO>)KUTETBHBIM MOMEHTOM, €CITH KJIMMAT OKa3bIBAET OOJIbIIEE BIUSHNE HA
BEre€TaTUBHOE Pa3BHUTHE (B MEPHO Cla00H MHCOMSAINN 3UMOMH, a TaKKe Ha
HavyaJIbHOM STalle BBIPALMBaHKs IIPU C1a00M OCBEIICHHN).

HeGomnpnioe KoaM4ecTBO 03 MUTATEIHLHOTO PAacTBOPA B TEUEHHE MEPBO-
ro yaca (WM B HEKOTOPBIX CIIydasX OJHA 71032 B JICHb) BBI3BIBACT Y pacTe-
HUH TeHEepaTUBHBIA XapakTep. JTO MOIXOIUT B TEX CIydasX, KOrja pacTe-
Hust nonyydatoT cpegnee (300-400 miu/mMuH) wim OOJBIIOE KOJIMYECTBO BO-
nbel. YacTo mopaBaemble JT03bI MUTATEIBLHOTO PAcTBOPA (LIMKIIBI) TPUBOIST
pacTeHus] K BEreTaTHBHOMY Da3BUTHIO M SIBIAIOTCS 0COOCHHO 3(QeKTHB-
HBIMH, KOTJ]a KJIMMaTHYeCKHE YCIIOBHS YCHIHMBAIOT T'€HEPATHUBHBIN Xapak-
Tep pa3BUTHS PACTECHHH.

MeneHHBI TeMIT Ioga4d BOIBI (OKOJIO 2 JI/9) CHOCOOCTBYeT BereTa-
TUBHOMY POCTY pacTe€HHH, BOAa MEJICHHO NPOXOIHUT B OCHOBaHHUE. BpICT-
pHIi TeMII (4 11/9) 00yCIIOBIMBaET TeHEPATUBHOE BIMSAHUE HAa PACTCHHUS.

[To3nHee Havano MOJUBOB B YTPEHHHE Yachl M Ooyiee paHHEe UX OKOH-
YaHWe B IOJYACHHbIE OKa3bIBAIOT Ha KYJIbTYPY I'€HEpaTUBHOE BIIMSHHE.
Takue moJMBbI XKeJaTelbHbl B Havyaje Ce30Ha, KOT/a elle HU3KHH YpPOBEHb
WHCOJISILIMM, PACTEHUSI MOJIOIBIE U UM HEOOXOJUMO JaTh TOJNYOK [Uisi op-
MUPOBaHHS KUCTH U PA3BUTHSI KOPHEBOW CHCTEMBI.

JlaHHBIN MeTOJ cleqyeT NMPUMEHSTH JIETOM, KOIrJa B TEIUIUIIE KOHIICH-
TpupyeTcs 00IBIIOE KOJIWIECTBO TEIUIA, KOTOPOE K KOHILy JTHs oOecrieunBa-
eT MeTaboNM3M PAacTeHUH Ha BBICOKOM ypoBHe. B pesyibrate, y pacrennit
O0TMeUaeTcsi MOTPEOHOCTh B BOJIE B TEUEHUE BCETO JIHSI.

PactutenbHas nuarnoctuka. IlornomeHne pacTeHUSIMHU JIEMEHTOB MH-
HEepaJIbHOTO TMTaHUS B HEOOXOJMMBIX KOJHMYECTBAX M WX ONTHUMAaJbHBIC
COOTHOUICHHSI OCYLIECTBIISIIOTCS B COOTBETCTBHH C UX OHOJIOTHUECKHUMU
ocoberHocTsIMU. [Ipn HapymeHUsX (U3MOIOIMIECKOTO COCTOSIHUS pacTe-
HUH 3a CYET CTPeccOB (TEMIEPATypHBIX, XMMHUYECKHX U [Ip.) AaXe IpU
MPUMEHEHUN (HU3HOJIIOTMYECKH COaNaHCHPOBAHHBIX PACTBOPOB BO3MOKHO
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MPOSIBJICHUE HEJOCTATKa MM U30BITKA 3JIEMEHTOB MUHEPAIBHOTO MUTAHHUS.
PacTuTenpHy0 AMarHOCTHKY LeJIecO00pa3Ho MPOBOJMTH HECKOJIBKO pa3 3a
BEreTAlIOHHBIN MepHOA NpHU YCIOBUM OTCYTCTBHSI BHEIIHUX IPHU3HAKOB
HapylIeHUs] MUTaHUa pacTeHuil. Ecnu mosiBisitoTCS BU3yallbHBIE IMPU3HAKU
n30bITKAa WM HEJO0CTaTKa 3JIEMEHTOB MUHEPAJIbHOTO NMHUTaHMs, PACTUTEIb-
HYI0 JWAarHOCTHKY IIPOBOAAT IO Mepe HeobOXxoauMocTH. OnThMaibHbIe
COJlepXKaHUs D3JIEMEHTOB MHHEpPalbHOTO IHTAaHUS B OpraHax pacTeHUi
OTIPENIEIAIOTCA UX OMOJOTHYECKON MPUPOAOH, a Takke cTaamedl pocrta W
passutus (tabm. 10, 11).

Tabnuua 10. CoaepixaHue 31eMEHTOB NUTAHUS B JIMCThSIX TEIIMYHOIO OTypua

DneMeHT YpoBHH 00ecreueHHOCTH
NHTaHMS HeﬂoCT&TO‘IHLIﬁl HU3KHI | ONTHMAaJIbHBIH | BEICOKHH | H30BITOUHBIH
MakpodJieMeHTbl, %
N 3,0 3,0-4,5 4,5-6,0 6,0-7,0 7,0
P 0,3 0,3-0,5 0,5-1,0 1,0-14 14
K 1,5 1,5-3,0 3,0-5,0 5,0-7,0 7,0
Ca 0,7 0,7-1,2 1,2-2,0 2,0-3,0 3,0
Mg 0,3 0,3-0,5 0,5-0,9 0,9-1,2 1,2
MHuKpPO03J1eMeHTbl, MI/KI
Fe 100 100-150 150-250 250-400 400
Mn 25 25-40 40-80 80-120 120
Zn 20 20-30 30-60 60-100 100
Cu 6 6-10 10-16 16-20 20
B 25 25-30 30-60 60-80 80
Mg 0,5 0,5-1,0 1-5 5-20 20

Ta6nuua 11. Conep:kaHue 3J1€MeHTOB IIUTAHUS B JIMCTHSAX TEIUIMYHOI0 TOMATA

OnemeHT YpoBHHU 00eCIedeHHOCTH
MUTaHUS HEJ0CTaTOYHBIH | HU3KHUHA | ONTUMAJIbHBIH | BBICOKHH |M3651T0qm>1171
MakpodJieMeHTbl, %
N 3,5 3,5-4,5 4,5-5,5 5,5-6,0 6,0
P 0,3 0,3-0,5 5,0-1,0 1,0-14 1,4
K 3,0 3,0-4,0 4,0-5,5 5,5-6,5 6,5
Ca 1,2 1,2-15 1,5-25 2,5-4,0 4,0
Mg 0,3-0,25 0,3-0,5 0,5-0,9 0,9-1,2 1,2
MHuKpPO03/1eMeHTbl, MI/KI

Fe 120 120-150 150-300 300-450 450
Mn 30 30-40 40-100 100-200 200
Zn 25 25-40 40-80 80-120 120
Cu 6 6-10 10-20 20-25 25
B 25 25-30 30-75 75-100 100
Mg 0,5 0,5-1,0 1-5 5-20 20
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OnpeneneHns HEMOCTATKOB IMUTATENLHBIX BEMIECTB B PACTECHUSAX MOXKET
MIPOBOJUTHCS U BU3yasibHO. OHU MPOBOAUTCS MO BHEUIHEMY BUAY PACTECHHIA:
CTPOCHHUIO, pa3Mepam, opMe U [BETY JHCTHEB H IUIOJOB, HEKPO3aM TKaHEH.
Hapyiienus nutanus mposiBISIOTCS Ha Pa3HBIX sIpycax U OpraHax pacTeHHH.
Henmocrarok wnm u30bITOK a30Ta, (hocdopa, KaIusi ¥ MarHus MpOosIBISICTCS Ha
CTapbIX H 00Jice B3POCIBIX JIMCThSIX U OpraHax, B HIDKHHX SPycaX PacTCHUI.
Bce MUKpOdIIeMEeHTBI PeyTHIM3YIOTCSI TPYJIHO, TIOATOMY MX HEAOCTATOK HIIH
M30BITOK MPOSIBISIETCS HA MOJIOABIX JICTHSIX, OpPraHaX M TOYKAaX POCTA.

Ilpusnaxku nHedocmamka RUMAMENbHBIX 8eULECHE Y PACHEeH UL,

Azom. HrxHne MHCTBS CTAHOBATCS OJIEHO-3€JEHBIMH, 3aTEM, HAUHHAS
C BEPXYIIKH, JKENTEIOT, OYpEIOT U OTMHUPAIOT, POCT cTeOnei W OOKOBBIX
TUTeTeH 3a/IepKIUBACTCS, IUCThS MEJIKHE, CTeOeh TOHKHH U XPYIKHUIA.

HenocraTok a3ora y Tomara MpOSBISETCS B OTPAaHUYEHHOCTH POCTa,
pacTeHus MPHOOPETAIOT BEPETCHOBUIHBIN radutyc. CTapbie JIUCThs CTaHO-
BATCSl CBETJIO-3CJICHBIMH, 3aTeM JKeJlTeroT. Ha oOpaTHO# cTOpoHe JHcTa
BJI0JIb OCHOBHBIX JKMJIOK MOKET IIPOSBIIATHCS MIypIypHas okpacka. L{BeTku,
HE PacKpBIBasICh, 3aCHIXalOT W OMaaaroT. [lmoasl Menkue, HO CO3pEeBalOT
OBICTPO, TOOETH TPHOOPETAIOT CKIIOHHOCTh K OJIPEBECHEHHUIO.

VY orypma HEZOCTATOK a30Ta IMPOSBISIETCS B MEIKOIHCTHOCTH, JIUCTHS
HaTIpaBJICHBI BBEPX, a TUIACTHHKH 0OJIee CTAaphIX JINCTHEB — JKENTEIOT. JKe-
TH3HA OBICTPO PACIpPOCTPAHICTCS W HAa MOJIOJABIC JIMCThS. Eciam a3oTHOE
TOJIOAAaHUE TPOSBIACTCS B Ooliee MO3MHUE CPOKH POCTa M Pa3BHTHUSA, TO
MOXKENITCHHE MOXKET HAaYMHATBCS M C JIUCTBEB CpeIHEro Bospacrta. Jlumcr
JKENITEET MOTHOCTHIO, XOTS BHAYAlle CaMbIe TOHKHUE JKWJIKH JIFCTA €IIe MOTYT
COXpaHATh 3€JICHBIN 1IBET, B AaJIbHEHIIEM U OHHU XeaTetoT. [lnetn ToHkue,
HO TBepble, OBICTPO IPEBECHEIOT. 3aBsi3b WHTEHCHUBHO OCBHITIAETCSI, IBETKH
3aBSIAI0T HE PacKpbIBIIUCH. 111016l YKOpOUEHHBIE, C 3a0CTPEHHBIMU KOHY-
camu, 61e1HO# okpacku. bokoBbie MOOETH pa3BUBAIOTCS TUIOXO.

Docgop. TemHo-3eneHas1, roryooBartas OKpacka JIMCThEB, 3aMEIICTCS
pPOCT, TIOSIBJISTFOTCSI KPACHBIE IMyPITypHBIE OTTEHKH, TEMHBIH, TIOYTH YEPHBIN
LBET y 3achIXalouux JUCThbeB. OHM OMaAaloT, a LIBETEHHWE U CO3PEBAHUE
IUTOJIOB 3aJICPKUBACTCA. Y TOMATOB JIMCThS MEIKHE C 3ardOarOIIMMUCS
KpasiMu, Ha OOpaTHOM CTOPOHE CTApBIX JHCTHCB HAOIIOMACTCS PE3KO BhIpa-
JKCHHAsl MypIypHas OKpacka, creOenb UCTOHYCH. Y pacTeHUil orypia Mo-
JIOJIBIC JIUCThSI TPUOOPETAIOT TEMHO-3CJICHYI0 OKPAacKy, CTapble — Cepo-
3eneHyro. [lo3nHee Ha TUTACTHHKE JIMCTA TOSBISIIOTCS OOJIBIIHE, HEpaBHO-
MEpHO pacHpeAeTICHHBIC JKENTO-KOPUYHEBBIC IIATHA, OHH CTAHOBSTCS
HEKPO3HBIMH W 3aCHIXaoT. JIMCT MOPIIMHUCTHIN, Kpas OCTPhIe U 3aTrHYTHI
KBEPXY.
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Kanui. Tloxentenue wiv noOypeHUe U OTMHUPAHUE TKAHCH, MOPIIUHU-
CTOCTh ¥ 3aKPYYHUBaHUC KPACB JUCTHEB. [IpHOCTaAHABIMBACTCS POCT MEXKIIO-
y37IHH.

Y TOMaTOB Kpas CTapbIX JIUCTHEB IOXOXKH Ha O000MOKEHHBIE. XJIOPO3
pacrpocTpaHsieTcst 1 Ha 0oJiee MOJIOJIbIE JTUCThSI, & CTaphIe JKENTEIOT U Ola-
Af0T. 3HAYUTEIHHO 3aJep)KUBACTCS OKpallMBaHUE IUIOHOB (puc. 3), a
BHYTPH IUIO/A MOABIISIOTCS KOPHUIHEBO-UEPHBIE TIOJOCHI.

IIpu HexocTaTKe Kajus, y OTyplia Kpasi CTapbiX JHCTHEB MPHOOPETAIOT
0oJiee CBETIYIO OKPACKY, PACIPOCTPAHSIONIYIOCS MEXKIY OCHOBHBIMH JKHJI-
KaMU K [IEHTPY. 3aTeM BECh JIUCT CTAHOBHUTCS JKEIITO-3EICHBIM C HEKPO3HBI-
MU MATHAMH 1o Kpasm. Kpast 3arudatorcst BHH3.

CHUMITOMBI HeA0CTaTKA 3JIECMEHTOB MHTAHUA

KaJdbIIuA KeJjae3a
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KaJus

MOJIHOAEHA

T

MeaHn MarHust
Puc. 3. HpI/ISHaKH HEOCTAaTKa 5JIEMCHTOB ITUTAaHUA Y TOMaTa

Kanvyui. Ilpn HegocTaTKke Kajdplus HaOMIONASTCS MOBPEKICHUE M OT-
MHpaHHE BEPXYLICYHBIX MOYEK M KOPHEW, HEKPOTHUECKHE MOBPEKICHUS
KOHYMKOB U KpPacB MOJOJBIX JUCThEB. YaCTO KOHYHK JIUCTA 3aru0aercs B
BUJIE KPIOYKA.
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Y ToMaToB Kpas MOJOJBIX JIACTHEB CTAHOBSTCS KEJNTO-3€JICHBIMH. JIn-
CThsl MEJIKHE, Ne(OPMHUPOBAHHBIC, C TOYKOOOPA3HBIMU HEKPO3HBIMU ISATHA-
MH. DTH MATHA BIOCJIEACTBUU CIMBAIOTC. Kpas THCTheB 3arnbar0TCs BHU3.
Crapble JUCThs MMOXOXKU HAa 000XOKCHHBIC MO KpasM. [Lmonbl mopaxarorcs
Hemnapa3suTapHOi BepiInHHON THIIEIO (puc. 3). Touka pocta oTMHpaeT.

VY orypua Mosojble JTUCThS — MEJIKUE, TEMHO-3€JIeHbIE, MEXI0Y3JIHUs KO-
poTKHe. 3aTeM ¢ KpaeB MOJObIE JIUCThSI CBETJICIOT, Ha IJIACTHHKE JIUCTA
MeXIy )KWJIKAMH BO3HHUKAIOT Y3KHE CBETIbIC MOJIOCKUA. OHHU PacIIupsIOTC,
TEPSIFOT 3€JICHBIA I[BET, HEKPOTH3UPYIOTCA. JKIIKM W MpHiIeraromas K HuM
4acTh JINCTAa COXPAHSIET MHTCHCUBHO-3EJIEHYI0 OKPAcKy, Kpas JIFCTa 3arHy-
TBI BHU3.

Macznuii. HemoctaTok XJIOpOoQHIUIA TPOSBIIAETCS B TOCBETICHUH JINCTH-
€B, OKpacKa JIMCThEB U3MEHSICTCS C 3CJICHOW Ha JKENTYI0, KpacHyto, (huoJe-
TOBYI0. MEKy 3€JICHBIMU KHJIKAMHU JINCTA MPOSIBISETCS XJI0po3 (puc. 4).
Y TOMAaToB Ha JHUCTHAX MEXKAY KHUIKAMH MOSBISIOTCS KOPUYHEBHIE TISTHA,
JINCT BSAHET, 3achIXaeT M omagacT. OmamaroT IIOJOH0XKKH. [11oapl Menkue,
CO3peBaHMe MPEXKACBPEMEHHOE. Y OTyplia Ha CTaphIX JUCTHSIX MPOSIBISETCS
xJ10po3. JKenrerT ¢ KpaeB MIACTUHKYU JIUcTa. JKUIKU U TUIACTHHKA BOKPYT
10JIOCOX OKOJIO 5 CM elle COXpaHseT HOPMaJIbHbII 3€JI€HOBAThIN L[BET.

Puc. 4. [Ipu3Hak HENOCTAaTKa MarHus
B JIUCTBSX OTyplLia

Kenezo. Mexay XUIKaMU JHCTa MPOSBISIETCS PABHOMEPHBIN XJIOPO3,
OKpacka JIMCThEeB — OJeHO-3eeHas WK xenroBartas. OTMHUpaHUsS TKaHeH
He HalJo1aeTcsl, HEKPOTHYECKHUE TIsITHA OTCYTCTBYIOT. HemocraTok skenesa
y TOMAaTOB HPOSIBJIIETCS B CHJIBHOM YTHETEHMH pOCTa. XJI0pO3 HOSABISIETCS
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CHayaJa Ha MOJIOJBIX JIMCThSIX, HO JKHIIKH, Ja)Ke CaAMbIE MEJIKHE, OCTAIOTCSA
3eJIeHbIMU. TOJIbKO MPU OYEHb CUIBHOM HENOCTATKE KeJle3a JKUJIKU JIUCTh-
€B YTPauMBaIOT 3€JICHBIN 1IBET, a ITACTHHKA CTAHOBHUTCS KEITO-0e0i.

VY orypua Takxe BO3HHKAET XJIOPO3 Ha MOJOJBIX JIUCTbSIX OCHOBHOTO U
OOKOBBIX IOOETOB. 3€JICHBIH LIBET COXPAHAETCS TOJHKO Ha OCHOBHBIX U
OOKOBBIX KMJIKAX JINCTA; JINCTOBAS IJIACTHHA CBETIIO-3€JIEHasl, 1O KEeITOBa-
T0-0enoi. B nanpHelieM Kpasi JIMCTHEB CTAHOBATCSI HEKPO3HBIMHU, XJIOPO3
pacrpocTpaHseTcst u Ha 00Jiee CTapble JIUCThS.

Cepa. briegHo-3eneHas OKpacka JIMCThEB, 0€3 OTMHUPAaHUs TKaHEeH. Y To-
MaTa MOJIOABIE JHCThSI PABHOMEPHO JKEJITEIOT, a )KWJIKH MTPHOOPETAIOT Myp-
ITypHYIO OKPACKy.

bop. OtMupaHne BEpXYIICYHBIX MOYEK, KOPEUIKOB M JHUCTHEB, OTCYT-
CTBHE LIBETCHUSI, OOMIILHOE OTIa/IaHNE 3aBS3H.

VY Tomara oTMHpaeT TO4YKa pocta U 00pa3yeTcs MHOTO MaChIHKOB, B pe-
3yJIbTaTe Yero co3JaeTcs KyCTOBHIHBIA radburyc pacreHuid. JIuctes m ve-
PEIIKH JTUCTHEB CTAHOBATCS OYCHb JJOMKHUMH, Ha KUCTSX ONAAAlOT I[BETKHU.
Ha monmax, OKoJ0 IIIOJZOHOXKH, MOSIBIISETCS M0JI0OCA B BUAE KOPUYHEBBIX
MATCH OTMepIX TKaHel. [lobern oueHp TOMKHE.

VY orypma cmIbHO yKOPaunBaIOTCS MEKIOY3NHs, a pacTeHUS IpHOOpe-
TalOT KapJUKOBbII BUA. IlepBble MPU3HAKK MOSBIIOTCS HA BEPXYILIKE I10-
Oera, Ha CaMbIX MOJIOJBIX JIUCTBSX, OHH TNPHOOPETAIOT TEMHO-3EJICHYIO
OKpacKy, Kpas 3aru0aroTcsi BHU3, OHU YTOJIIAIOTCS, CTAHOBSITCSI TBEPIBIMHU.
[Tpu HepocraTke Oopa, BETKU M 3aBSI3b OCHINAIOTCS.

Meob. KoHunku nucTheB O€Jer0T, paCTeHUs TepAIOT Typrop, yBAJaroT,
Ha JIUCTHAX MOABJIAIOTCA XJIOPOTUYHLIC IATHA. OTMeuaeTcst HU3Kas 3aBsI3bI-
BaeMOCTb CEMsIH, HaOIrolaeTcs 3aJepKKa pocTa cTeOs.

Y TOMaTOB HENOCTATOK MEOU MpOsBIsAeTCA Hambosiee spKo Ha 4-5-M
JucTe cBepxy. JIUCThs CTAaHOBATCA MEIKHUE, CHHE-3€ICHBIMHU, a MOJIOJABIE
JMCThsI MENbUAIOT. XJIOPO3, KAK NPaBHIIO, HE MposBisiercs. [lobern ciadbie,
L[BETKN HEZAOPA3BUTHI U OCHIAIOTCS 0 00pa30BaHMs 3aBSA3H.

PacTtenns orypua cTaHOBATCSI KapJIMKOBBIMH, B TKaHSIX CHUXKAETCS Typ-
rop. KoHYnKH MONOIBIX JTHCTHEB OENEIOT, INIACTHHKA IPUOOPETAeT CBETIIO-
3eJIEHYI0 OKPAacKy. Y CUJIIEHHO ONaJaroT 3aBsA3H U LIBETKU.

Mapzaney. Jluct npruoOpeTaer y30p4yaTyio MECTPYI0 OKpPackKy 3a CHeT
TOABJICHUA XJIOPOTUYHBIX IATCH MEXKIY KUIIKaMU. Ho JKHUJIKH, JaXXC€ CaMbIC
MEJIKHE, OCTAIOTCS 3€JICHBIMU.

Y TOMaToB CHauana >KeNTEIOT JIHCTBS CPEIHEro sipyca M IUTACTHHKH C
0oJiee ynajdeHHBIX OT TTIaBHOH *KWIKH nucTa. [Ipu crnbHOM medurmre Map-
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raHIa HeOOJbIINE HEKPO3HBIC IATHA IMOSABISIOTCS Ja)ke BONM3M TIIaBHON
KHUIKH. MOJIOZIbIC JINCTHS HE IOPaXKaloTCH.

VY orypua, Ha MJIACTHHKAX JINCTA, MOSBIISIETCS MPaMOPHbI HaieT. XJo-
po3 HauboJiee 3aMETeH Ha Kpasx M KOHYMKAaX JIMCTHEB, HA JIMCTOBBIX IUIa-
CTMHKaX BHMIHBI HEKPO3HBIC ISITHA B BHAE ToueK. CHMIITOMBI HEJIOCTAaTKa
MapraHia MposBISIOTCS Yallle BCEro Ha CPEJHHMX IO BO3PACTy JIUCTBSX.
[Tpu3Haku ero HaNOMUHAIOT TOBPEXIEHUs, BbI3BAaHHbIE NayTHHHBIM KJe-
IEM.

Hunk. TloxenteHue MATHUCTOCTh U OPOH30BOCTB JIHCTBHEB, IEPEXOS-
masi Ha )KUJIKH, JUCThSI CTAHOBSTCS aCCHMMETPHIHBIMU. HacTo mposBisieT-
cs Ipu m30BITKE (hocopa M KaTBITHSL.

VY tomara m3menserca mopdosorus aucTbeB. OHU CTAHOBSITCS OYEHB
Y3KUMH M 3aKPYYHBAIOTCS B BUAE CIIUPAIIH.

Monuooen. Ocnabrienue 3e1eHONM OKpacku JUCTheB. HemocTatok 3Toro
3JIEMEHTa COIYTCTBYET HapyLICHUIO a30THOIO OOMeHa.

VY TomaToB Ha CTapbIX U CPEAHUX 1O BO3PACTY JIMCTHhAX BO3ZHUKAIOT IIAT-
Ha, a Kpasd JIMCTHEB 3aKPYUYUBAIOTCSA BBEPX. Menkue KUJIKA JTUCTa yTpauu-
BalOT OKPacKy, MEXAy HUMHU 00pa3yroTcs ISTHA SPKO-)KENTOro 1{BETA.

IIpu Manoo6beMHOM BBIPAIIMBAHUHN OBOIIEH, KOTAa MUTaHHUE PacTEHUI
OCYIIECTBIISICTCS 3a CUET JIEMEHTOB, IT0JJABAEMbBIX K KOPHSIM B PacTBOpPEH-
HOM BHJI€, BHEIIHNHA BUA M 0OIIEe COCTOSIHHUE PACTCHHH MOTYT PE3KO Me-
HATBCS. OT M30BITKA MTUTATEIBHBIX 3JI€MEHTOB. [10OBBIIEHNE KOHICHTPALMN
MUTATEIBHOTO PAacTBOPA MOXKET IPHBECTH K OTPABISAIOIIEMY ACHCTBUIO
n30bITKA MATATEJIFHBIX 3JIEMEHTOB Ha PAacTHTENbHbIN oprann3M. Hanbomee
TOKCUYHBIMU ABJIAIOTCA TaKUE DJICMCHTBI, KaK XJIOp, MapraHell, ATFOMUHHUH
u 60p.

4. OCOBEHHOCTH MAJIOOBBbEMHOM TEXHOJIOT'MHA
BBIPAIIIMBAHUSA TOMATA HA MUHEPAJIbHOU BATE

Tomar — Bexymast OBOIIHASI KYJIbTypa B 3alIMIIEHHOM IpyHTE. B ycio-
BUsIX bermapycu TomaT B OCHOBHOM BBIPAIMBAIOT B IIPONIEHHOM 000poTe.

Bce mHOroobGpasme copToB M THOPHIOB TOMaTa U 3alUIICHHOTO
TPYHTA MO THITy POCTa M Pa3BUTHUS PACTCHHH YCIIOBHO MOKHO Pa3feinTh Ha
JIBE TPYIIIIBL:

— ¢ npeoOJialaHueM pocTa M Pa3BUTHS BEr€TaTUBHBIX OPraHOB (Berera-
THUBHBIN THIT);

— ¢ mpeobiaaHreM MPOLECCOB IUIOOHOMIEHHUS (TeHEPATUBHBIN THII).

FI/I6pI/IHBI TOMara rCHEPATUBHOI'O TUIIA ITPOABJIAIOT TCHACHIINIO HAIIpaB-
JIATh HAKaAIJIMBACMBIC IIJIACTHYCCKHEC BCIICCTBA B OoJbIIIEH CTENEHU K IUIO-
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JlaM, 9acTo B ymepd BEreTaTHBHOMY POCTY HAJA3€MHOM YacTH pacTeHUH H
Pa3BUTHIO KOPHEBOW CUCTEMBL. [Ipu CHIIBHOW HArpy3Ke pacTeHHW ToMara
IUIO/IaMU, BEr€TAaTHBHBIA POCT 3aMeUISIeTCs, BEPXYIIKa PacTEHHs yTOHYA-
€TCsl, POCT OOKOBBIX MOOErOB OcIabeBacT.

Harpyska pacreHuil ToMaTa IIoAaMy MPUBOIUT K OCIAOJICHUIO KOpPHE-
Bo#l cuctembl. Torma HaOMrOMAETCsl YaCTHYHOE MOOYpPEHHE M OTMHpAHHE
KOpHe#l y pactenuid. I[luTtaTenbHble BellecTBa HAIMPABISIOTCS B TMEPBYIO
odepens K IUI0/IaM, 3aTeM K TOUKE POCTa, a OCTATKH, €CIIH TaAKOBBIC UMEIOT-
¢, TIOCTYTAIOT K KOPHAM. B 30HE KOPHEBOH CHCTEMBI MOBBIMIACTCS AJICK-
tpomnpoBoaHocTh (EC) n monmxkaercs pH.

I'uOpuap! TOMaTa BETETATHBHOTO THIIA 00Iaal0T OYCHb MOIIIHBIM BeTe-
TATHBHBIM POCTOM, KOTOPBHIH HEOOXOAMMO TOCTOSHHO KOHTPOJHMPOBATH.
OOBIYHO, 3TO CHIILHOPOCIIBIC, MOIIHBIC M XOPOIIO OOJIMCTBCHHBIC PACTCHHUS,
C TOJICTOW BepXyIIKOW. JIMCT NIMHHBIN, HHTEHCUBHO-3€J]eHbIN. B ma3yxax
JIUCTHEB PA3BUBAIOTCS CHIIbHBIC OOKOBBIC MoOeru. llBeTeHue y pacTeHmit
TOMara, 0cjabJIeHHOE M PacTsSHyTOe MO BpeMeHH. Ha pacTeHuH ogHOBpE-
MEHHO I[BETeT JBa-TpH U Ooxbmie couseTwil. CoBeTns y Tomara ¢ 00Jb-
UM KOJIMYECTBOM I[BETKOB, YaCTO OJHOKPATHO Pa3BETBIICHHBIE U CIIOXK-
HBIE. B colBeTHN OTHOBPEMEHHO IIBETET OJIWH-/[BA [[BETKA, OKPacKa BEHUH-
Ka — OmemHO-KenTas. [Lmoasl 3aBsA3BIBalOTCS C1ab0 M OJHOBPEMEHHO Ha
HECKOJBKUX COIBETHAX. Pa3BUTHE IIIOIOB MPOMCXOIUT MEUICHHO, TaK KaK
MUTATEIbHBIC BEIIECTBA HAMIPABISAIOTCS B IMIEPBYIO OYepelb K TOUYKE POCTa, a
IUTO/IaM HE XBaTaeT MUTaHUA. J|aHHBIC SBISICHUS MPOMCXOAT MPH BBHIPALITH-
BaHUM TOMAara Ha CyOCTpaTe, MMEIOIINM BBICOKOE 3HaueHUe pH U HU3KYIO
AIEKTPOTPOBOTHOCTD.

Ecnu Ganmanc MexIy poCTOM M pa3BUTHEM PACTEHUs HAPYIIAeTCs B CTO-
POHY pOCTa, TO paCTCHHE HAPAIIUBAET YPE3MEPHO OOJBIINYIO MACCy JIUCTh-
eB, cTe0eNlb YTOJIIAETCS W CTAHOBUTCS PBHIXJIBIM, a JIUCThSI CTAHOBSTCS
CBETJIO-3€JICHBIMH. Bce 3TO cOmpoBOXKIAeTCS aKTHBHBIM POCTOM KOPHEBOU
CHCTEMBI, HO TIPH 3TOM CHIDKAETCS KOIMIECTBO M KAUYECTBO IUIOJIOB.

OcnabneHre TOMATHOTO PAacCTEHUsS HE 00s3aTEeNbHO YKa3hIBacT Ha T'CHeE-
paTUBHBINA THIT pa3BUTHI. OHO MOXKET BBI3BIBATHCS KaK CJIA0BIM Pa3BUTHEM
KOPHEBOM CHUCTEMBI, TaK U CHJIBHOW HAarpy3koil pacTeHMH MIogaMu. DTO
OYCHb YACTO MPOUCXOUT B HAYAJIC TUIOOHOIICHUS PACTCHUI.

J1st yBaXKHEHHSI KacCeThl MOCIie TOCEBa CEMSIH OIYyCKAIoT Ha 2—2,5 Mu-
HYTBI B €MKOCTb C NHTATeNIFHBIM pacTBOPOM C KOHIEHTpamued 1,5-
1,8 MCm/cm u pH — 5,0-5,2. Tlocire mosiBIeHNUST BCXOAOB KOHIICHTPAITHIO
MUTATENBHOTO pacTBopa moseimatT mo 1,8-2,2 mCwm/cm, a pH 5,0-5,5.
Temmeparypy Bo3znyxa cHmkatoT 10 18-20 °C — maem u 14-15 °C — HOUBIO.
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Takoii TeMIepaTypHbIi PeKUM CIIOCOOCTBYET XOPOIIEMY Pa3BUTHIO ITEPBO-
ro couBeTHs y pacTeHMd TomaTa. Uepe3 HECKOJBKO JHEH TeMmueparypy
noBeImaioT 10 21-23 °C.

[MTocne nocea, yepe3 12—14 nHeil, cesHUBI MUKUPYIOT B KyOUKH U3 MH-
HepaJibHOIM BaThl, NpEIBApUTEIBHO IPONHMTAHHBIE Pa0OYMM DPacCTBOPOM
(xoHueHTpanus 2,3-2,5 MCm/cm u pH 5,0). ITocne IponUTKK KHCIOTHOCTD
B KyOukax moimkHa coctaBiate pH 5,7-6,0, a KOHIIEHTpanus: MUTaTeIbHOTO
pactBopa — 2,3-2,5 mCwm/cM. PacnikipoBaHHBIE PacTEHHS MTOTUBAIOT pac-
TBOpPOM, HMMEIOILIUM cieayroumue nokaszarenu; pH-5,5 u xoHueHTpauuo
2,6 MCm/cM.

OpHUM U3 OCHOBHBIX YCIIOBHH ITOJy4EHUsI BBICOKHX ypOXKaeB MpHU JaH-
HOHN TEXHOJOTHH — pErysipHOe oOecreueHne pacTeHUH BOAOH M Makpo- u
MUKpOdJieMeHTaMHu. B mepBoil nekaje siHBaps paccany, B Bo3pacte 40—
45 [[Hef/ll, n3 pacCagHOIro OTACJICHUA BBICTABJIAIOT B TCIJIMIBLI Ha IMOCTOAH-
HOE MecCTO. Y TakoW paccaibl JOJDKHO ObITh 12—-14 nuCTheB M XOpouIo 3a-
MeTHoe couserue. Jlo mocajku TeMIepaTypHbIil peXUM, BIaXHOCTh BO3ILY-
Xa M cyOcTpara NOJJEpKUBAIOT HAa TOM K€ YPOBHE, YTO U B paccajHOM
otaenenun. [locaaky paccajpl Ha NOCTOSIHHOE MECTO NPOBOIST B TPEThel
JieKaJie THBapsl, KOTAa Ha PacTeHUsIX 00pa3yloTcs IepBhIe IBETOUHBIE KHCTH
(Bo3pact paccanmsl 50 nHeit).

C MOMeHTa IepeHoca pacTeHHH B TEIUTHILy, OCHOBHAS 3ajada — clep-
JKaTh BETCTATHBHBIN POCT PACTEHUH M MOIYYUTh CHIIbHOE IEPBOE COIBETHSI.

[Moxyuenuto pacTeHHi TOMaTa T€HEPaTUBHOT'O THIIA CIIOCOOCTBYIOT IIO-
BBIIIIEHHAsI KOHIEHTPALMS NUTaTeNbHOTo pactBopa (3—3,5 MCm/cm), HI3KOE
coJlepKaHMe BIIaTW B KyOWKax, pa3sHHIA MEXIy JHEBHOW M HOYHOW TeMIle-
paTtypamu, Xopoluas TpaHCIIUpaus U MOJAKOPMKa pacTeHU I CO%

B nepBbie JHM MOCE BBICA/IKK paccajibl, PACTEHHs JOJDKHBI ObITh 00ec-
MIEYeHBl JOCTATOYHBIM KOJIMUECTBOM BObI, KOTOPYIO MOJAIOT YacThIMU U
KOPOTKMMH LIUKJIAMH TTOJIMBOB. Uepes HeJeno KOIUYEeCTBO BOIbI OAAI0T B
COOTBETCTBUM C HCIIAPEHHEM M POCTOM PACTEHHH. DJIEKTPONPOBOJHOCTH
(EC) nuratensHOTO pacTBOpa MOANEpKUBaroT Ha ypoBHe 3,0-3,5 MCwm/cM.
ITocne yxopeHeHHS PAaCTEHHH 3JICKTPONPOBOIHOCTD CHIDKAIOT O YPOBHS
2,8-3,0 MCm/cM, a mpu HEOOXOOMMOCTH (IS TIONYYEHHUS TEHEpaTHBHOTO
TUTIA PaCTEHUIT) ee MOJHUMAIOT A0 ypoBHS 3,2-3,3 MCMm/cM.

ITpu BBIpamMBaHMY TOMaTa B IPOJICHHOM 000POTE, 110 UCCIIEIOBAHUAM
TOJUTaH/ICKUX YYEHBIX, OCJIa0JIeHHe 3aBs3bIBAEMOCTH BBICOKHMX I[BETOYHBIX
KHCTeH HacTymaeT Mexay 11 u 15 nBeTOYHBIMU KUCTAMH.

Jlehunut BoAbI MPU BHIPALIMBAHUK TOMAaTa OKAa3bIBAET CHUIIBHOC BIIHS-
HHC Ha KadyCCTBO IBCTKOB. OHU CTaHOBSITCS HCTIPUBJICKATCIIbHBIMU U151
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IIMEJIeH, CIIe0BaTEeNbHO, ONbIUICHHE UX OyneT He moctarodHoe. [losTtomy,
ocobeHHo B nepuof ¢ 11 1o 14 yacoB, HEOOXOAUMO CIIEIUTH 3a TOCTATOY-
HOM mojaueit BOJIbI sl pACTEHHIA.

B nmepuop BereTanuu ciuensT 3a COCTOSHUEM PAacTEHHH TOMaTa M B CITy-
yae HEOOXOJMMOCTH, NPHHUMAIOT MEpbl [0 BIMSHHUIO Ha TEHEPaTHB-
HOE/BETreTaTHBHOE PAa3BUTHS PACTECHHH.

B Tabn. 12 npencraieHa cxema IMUTaHUA 1O (a3aM pocTa U pa3BUTHS
pacTeHuil Tomara.

Tabnuua 12. CxemMa nUTAHUSI TOMATA HA MUHEPAJILHOI BaTe B 3aBUCHMOCTH
oT ¢a3bl pa3BUTHS PACTEHMIT

Dasa Jo Ho ]_IBeTeI-iI/Iﬂ Haua- Vpoxait
LBETCHHS LBETCHHS 3-5-it 10
passHIH 1-i1 kucTi 2-if kucTn KHCTeH coopa neTo OCEHb
EC 3,0-3,2 3,0-3,2 2,8-3,0 2,6-2,8 | 2,4-2,6 | 2,8-3,0
pH 55 55 55 5,5-5,8 5,8 58
MakpodJieMeHTbI (Mr/J1)
N 220 220 200 190-200 | 190-200 200
P 40 40 40 40 40 35-40
K 260 260-280 300-320 300 360 350
Mg 60 50-60 50-60 50-60 60 60
Ca 220 210-220 200 190 180 180
MuKkpo31eMeHThI (Mr/.1)
Fe 1,2-2,0 2,0 1,2 1,2 1,2 1,2-2,0
Mn 0,35 1,0 055 0,55 0,55 0,35
B 0,3-0,4 0,3-0,4 0,3-0,4 0,3-04 | 0,3-0,4 | 0,3-0,4
Zn 0,35 0,35 0,35 0,35 0,35 0,35
Cu 0,06 0,06 0,06 0,06 0,06 0,06
Mo 0,06 0,06 0,06 0,06 0,06 0,06
CooTHoLIeHHE
N:K 1:1,2 1:1,2 1:1,6 1:15 1:1,8 1:1,8
Ca:K 1:1,2 1:1,3 1:16 1:15 1:2,0 1:2,0

[Tpu BBIpaIIMBaHUYM TOMATa, C TEHEPATUBHBIM TUIIOM POCTA, IPUMEHSIOT
LENBIH PSAJl MEPONPUSITUH, TO3BOJISIONIMX PEaM30BbIBATh MX BBICOKYIO
NOTEHINAIBHYIO MPOYKTUBHOCTb.

ITosiMB M MUHepaIBLHOE MUTAHME TOMATa. BpeMs u 4acToTy 1ONUBOB,
KaKk U ypOBHH MHHEPAJBGHOTO NUTaHMS, TOYHO yKa3aTh B PEKOMCHIALMAX
HEBO3MOXXHO. DTO 3aBUCHT OT psijga (akTopoB: ThuHa u oObema cyOcTpaTa,
CPOKOB BBIpAallMBaHUs M T'HOpHIA, BO3pPACTa PACTCHHMIl, OCBEILEHHOCTH,
PEKUMOB MUKPOKIIUMATA H JP.

[Tpu BeIpanMBaHNK 'MOPUAOB TOMAara ¢ '€HEPATHBHBIM THIIOM Pa3BH-
TUA HeO6XOﬂl/lMO IIOCTOSIHHO CJICAWUTH 3a TECM, ‘1[TO6I)I pacTeHue HMEIIO0
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CHIIBHYIO BEpPXYIIKY. OTO [OCTHUTAeTCSl CTHMYJIHUPOBAHWEM aKTHBHON
TpaHCHHMpALUU PACTeHUS U NPaBUIBHBIM IOJUBOM. B 3UMHHE MecsIbl,
KOI/la JIeHb KOPOTKHM M OCBELICHHOCTh HEIOCTATOYHAs, POCT KOPHEBOM
cucTeMbl ociialJieH, HOATOMY IMOJIMBATh HEOOXOJUMO YMEPEHHO, OJHOBpe-
MEHHO TIOJHSIB TEMIIEPATYPY TEIUIOHOCHUTENSI B PETUCTPaxX HAAIOYBEHHOTO
OTOIUICHHUS YIS CTUMYJIUPOBaHUs TpaHcmupaiu. O00TpeB CHU3Y MPOBOASAT
U JIETOM, OCOOCHHO B YTPEHHHE Yachl, YTOOBI TAKMM 00pa30M IMOATOTOBHUTH
pacTeHus K HHTEHCUBHOW JTHEBHOW TPaHCIIMPAIUH.

[lonuBbl pacTeHHi HaYMHAIOT YTPOM 4epe3 OIMH-IBA Yaca I0CJe BOC-
X0Jla ¥ 3aKaHYMBAIOT 32 OJMH-/IBA Yaca [0 3aX0/a COJIHLA.

[epeyBnaxkxaeHue cyOcTpaTa cCocOOCTBYET aKTHBU3AIIMH BETeTaTHBHO-
ro pa3BuTHA pacTeHnii. Heo6XoamMo 3HaTh, 9TO 4eM MEHBIIIE BJIaru B CyO-
cTpare, TEM MEHBLIE BEr€TaTUBHBIN POCT PACTEHUH, JTy4Ullle UJIET 3aBs3bIBa-
HHE W HaMB I10/10B. OCOOEHHO 3TO BaKHO B Hayalle BEreTanuH, Korjaa
pacTeHus ellle He 3arpyKeHbl IUI0JIaMH, T. €. OHH B OOJIbIIIEH CTENeHH HMe-
10T BEreTaTUBHBIN TUII pa3BuTUs. [ nepeBoja pacTeHU K F€HEPaTUBHO-
MYy Pa3BUTHIO HEOOXOAMMO MPOBOAMTH YMEPEHHBIC MOJIMBBI, TaK KakK IO-
CTYIUIEHHE KHCIIOpoJa B CyOCTpaT MPOUCXOIUT B OCHOBHOM C IOJUBHOM
Bos0il. OueHb BakHA TAaKXKe U TEMIIepaTypa MOJUBHON BOJBI, 0COOEHHO BO
BpeMsi JIETHUX HeperpeBoB. I[Ipy MOBBILIEHHH TEMIEPATYpPHl NOJUBHOMN
BoAbl 10 25 °C conepkaHUE KUCIOpOJa B HEH pE3KO MAJaeT, YTO MOXKET
MIPUBECTU K KUCIOPOJHOMY I'OJIOAHUIO KOPHEBOM CUCTEMBI.

Huskoe conmepxanme Biarm B cyOCTpaTe yMEHBIAST BereTaTHBHEIIN
pOCT pacTeHHi W CTUMYJIHMPYET pa3BUTHE KOPHEBOW CUCTEMBI. B Takux
YCJIOBUSIX KOPHHU BBIHYXJIE€HBI UCKaTh BoAy. Ho Takoil moimBHOM pexxum
TpeOyeT OT arpoHOMa MOBBIIEHHOTO BHUMaHMA. HenocraTok Bnaru B cy6-
CTpaTe MOXeET MPHUBECTH K PE3KOMY YBEITHUYCHHIO KOHLIEHTPAIMH COJIeH U
JaKe YBSAaHUIO pacTeHHH. Bee 3T0 crmocoOCTByeT MOSBICHHUIO BEPIIMHHON
THUJIH Y TUIOAOB TOMATa.

Cunraercs, 4To caMblii 3()()EKTUBHBIH CIOCOO CHIKEHUS BIAXKHOCTH
cyOcTpaTa, 3TO HO3[HEe HAa4ajo MPOBEACHUS IOJIMBOB U paHHEE UX OKOH-
YaHWe, 9YTO OCOOCHHO Ba)KHO B MIEPBBIA MECSI] IIOCIIC BBICAIKA PACTCHU Ha
MIOCTOSTHHOE MecTo. IIpn3HaKkoM TOro, YTO PaCTeHUSAM HEIOCTATOYHO BIIATH,
SIBIISICTCS MTOBBITIICHUE KOHIICHTPAIIUN COJiel B cyOcTpaTe — 10 6—7 MCM/cM.
BrnaxxHocTh cyOcTpaTa MOXHO OIPEENATh Pa3IMIHBIMHU MPHOOpPaMH WM
BECOBBIM cmocoOoM. Ilpu HepaBHOMEpPHOM CHAaO0XEHWH DPACTCHHU ITHTa-
TEJIbHBIM PACTBOPOM MOTYT BO3HHMKATh KOJieOaHMs BEIMUYMHBI KOHIEHTpa-
UM cojeit B cyOcTpaTte. HebGompimme komebaHus naxke MONOKUATEFHO CKa-
3BIBAIOTCA HAa POCTE KOPHEBOW CHUCTEMBI, OJHAKO PE3KHe IMepenasbl BJIax-
HOCTHU NPUBOASAT K 3aJEP>KKE POCTa KOPHEBOW CHUCTEMBI, a B HEKOTOPBIX
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cilydyasix ¥ K OTMHPaHHIO €€ BCAaChIBAIOIICH YacTH. YMEHBIICHHE BIIaXKHO-
cti cyocrpata Ha 8—10 % cTUMynHpyeT reHepaTHBHOE Pa3BUTHE PACTECHHH,
a Ha 4-5% - BereratuBHOe pasButue. Ciemyer n30eraTh yMEHBIICHUS
BIIAXKHOCTH cyOcTpata 6osee yeMm Ha 15 %, mOCKONBKY IpH IepHUINTE Bia-
T'M CHW)KaeTcs 3aBsi3bIBaHME I1JI0/10B. [1oaTOMY, BBIpaIInBas reHepaTHBHBIE
THOpHIBI TOMaTa, HECKOJBKO YBEIMYHMBAIOT BJIAXKHOCTH CyOcTparta, a mpu
BEIPAIIMBAHUH BETETATUBHBIX THOPUAOB — HA00OPOT, YMCHBIIAIOT BIIAXK-
HOCTh cyOcTpara. YacTele W KOPOTKHE ITMKJIBI TIOJHMBOB CIIOCOOCTBYIOT
JMy4IIeMy YBIQXHEHHIO CyOCTpaTta, T. €. CTUMYJIUPYIOT BET€TaTUBHBIA THII
pazButud. I'eHepaTMBHOE pa3BUTUE CTUMYIMPYIOT PEIKHE U IPOAOIDKU-
TENbHBIC IUKIBl MMOMUBOB. VIMEHHO TakuM 00pa3oM CleIyeT IPOMEIBATH
cybcTpat, yMeHblllas KOHIEHTpAIMIO cojiel B HeM. PaHHee Havalo mpoBe-
JICHUS TTOJTUBOB U TO3[IHEE WX OKOHYAHHE TAKKE CTHMYJIHPYET BETeTaTHB-
HOe pa3BuUTHE pacTeHHH. OJHAKO, CIMIIKOM HHTEHCHUBHBIN IHOJHB B paHO
YTPOM MOKET MPHUBOANUTH K PACTPECKUBAHHIO IUIOJIOB, KaK M PE3KOE M3Me-
HEHUE TOTo/Ibl (0T COJIHEYHON K TAaCMYyPHOM).

Hopmy monmBa pacTeHunii Tomara Jaydine peryJupoBaTh HE MO TMPUXOIY
COJIHEYHOM pajMallid, a II0 UHTEHCHBHOCTH TPAHCHUPALMU PaCTCHUIA,
KOTOpasi 3aBUCHT HE TOJIBKO OT COJIHIIA, HO W OT BEHTWIAIWH B TEIUIHIIE,
TEMIIEpaTyphl TEIJIOHOCHTENSI B PErHCTpax HaJIOYBEHHOTO o0orpeBa H
Ipyrux mapamerpoB. OCOOEHHO 3TO BaXKHO B 3UMHHUE MECAIBI, KOTIa OTOTI-
JICHUE TETUIHL] COIPOBOKIAETCS CHIDKEHUEM BIAXXKHOCTH BO3/yXa.

B menoM pexoMeHAauy Mo MATAHWIO THOPUIOB TOMAaTa BETETATHBHOTO
Y TEHEPATHBHOTO Pa3BUTHsI OJIMHAKOBEI, & CMEIIATh THIT PA3BUTUS PACTCHUMN
B Ty WIH APYTYIO CTOPOHY MOXXHO W3MEHEHHEM KOHIIEHTPAIlUH PacTBOpA.
Tak, yBenM4YeHHWE KOHIEHTpPAUWM IUTATEJHLHOTO pacTBopa o 3,5-
3,8 MCm/cm u cootromerne N : K Ha ypoBre 1:1,5-1,9 ctumynupyer re-
HEepaTHBHOE Pa3BUTHE PACTECHUM.

Vcnonp30BaHue pa3inU4YHBIX CyOCTpAaTOB Ui BBIPAIIMBAHHS PaCTEHUI
TaKXKe CTUMYJIUPYET BEreTaTUBHOE WJIM T€HEPATHBHOE pa3BHUTHE. [ pYHTEHI,
Topd, pasauuHbie TOP(GSHBIE CMECH M KOKOBUT CTHUMYJIHPYIOT BET€TaTHUB-
HOe, a MUHepalbHas BaTa (0OCOOCHHO BaTa MEPBOro rojia MCHOJIb30BaHUs),
MEpPINT, IeOCHb — TeHePaTUBHOE pa3BUTHE. [Ipu BBHIpANIMBAHUN PACTCHUN
Ha TPyHTaX, Topde U TophocMecsX OHHU MOTIIONAIOT MUTATEIBHBIE BEIIe-
CTBa HE TOJNBKO U3 MOYBEHHOT'O PacTBOpPa, HO M M3 TIOYBEHHOTO ITOTJIOMIA0-
ero KoMmIuiekca. Bricokas OypepHOCTh 3THX CyOCTpaToB MO3BOJISIET CBe-
CTH K MHHUMYMY CTPECCOBYIO CUTYAIIHIO, aXKe IPHU OIIHOKAaX arpoHOMA.
B aTom rnaBHOoe ornmuue TopdsHOrO CyOCcTpaTa OT MHHEpalIbHOM BaThl —
WHAKTHBHOTO CyOCTpaTa ¢ HU3KOH 0y(hepHOCTEIO.

Cger. KonmdecTBo cBeTa SBISETCS OMPEEIAIONHIM (HaKTOPOM ISl PO-
cTa W pa3BUTHA pacTeHuid. [IpudeM, BO3IEHCTBHE CBETa HA PaCTCHHUS TPO-
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SBISIETCSI KaK NPsIMO, TaK U KOCBEHHO — 4epe3 TEMIEepaTypy BO3dyXa H
nouBbl. KopoTkuil AeHb CTUMyNIUpPYET BEreTaTUBHOE Pa3BUTHE PACTEHHI.
AHanorvyHas CUTyallusi CKJaJbIBa€TCsl M IpU IEpephIBaxX B pe3ylbTare
NIPOBEJICHUSI JIOCBEUMBaHUs pacTeHuid. [IBa n Oosiee mepepbiBa B JOCBEYH-
BaHUM Ha OJMH-/[BA Yaca B TEMHOE BPEMs CYTOK PaBHOCHJIBHBI IIUKIY KO-
POTKOTO JHS I PACTEHUH, UTO MOXKET MPUBECTH K UX GKUPOBAHUION.

VYBennyeHne MHTEHCUBHOCTH CBETa IMPUBOAUT K MOJYUYEHHIO PacTEHUil
TEHEPaTUBHOTO THIMA, KAaK 32 CUET YBEIMUCHNS HarPy3KH IUIOAaMH, TaK U 32
CYET COKpAIlEHHs YHCIa JHCTHEB O IMEPBOTO COLBETHS U YCKOPEHHOTO
3aJ0’KEHHSI OYepeTHbIX JIUCTheB. KonmndecTBo cBera ompenenseTr u TeMie-
paTypHBIA peXUM B TeTuIMLAaX. [Ipy BEICOKON HHTEHCUBHOCTH CBETA TEMIIE-
paTypy HOBBIIIAIOT, IPU €€ YMEHBIICHUH — CHIDKaloT. B mepByro ouepens
9TO KacaeTcs JHEBHOW TeMIIepaTyphl, KOTOpasl IOJDKHA COOTBETCTBOBATH
OCBEII[EHHOCTH.

Temneparypa. 1Ipu BelpaluBaHuu pacTEHU TOMaTa Ba)KHO IOJAEP-
XKHUBATh ONTUMAJBHYIO TEMIIEPATypy BO3/yXa, KaKk B JHEBHOE, TaK U B HOU-
HOE BpeMs CYTOK, OCHOBBIBAasICh Ha 3aKOHOMEPHOCTH: Y€M BBIIIEC IHEBHAs
TEMIIepaTypa, TeM BBIIIE JI0JDKHA OBITH M HOYHAS.

Jlyist 0OBIYHBIX KPYMHOIUIOJHBIX TOMAaTOB TEMIIEPATypy THEM IOJep-
xuBarT Ha ypoHe 19-20 °C B macmypHyto norogy u 21-22 °C — B coi-
HeuHyr0. HouHas temneparypa momxHa ObITh 16—-18 °C B 3aBHCHMOCTH OT
JTHEBHOW OCBEICHHOCTH W OT COCTOSIHUS pacTeHni. s OONbIIMHCTBA
COPTOB, JI0 MOSABJIECHUS IIEPBOTO COLBETHS, M JTHEBHYIO M HOYHYIO TeMIIepa-
Typbl noanepxkuBatoT Ha ypoBHe 20 °C. PocT u pa3BuTHE pacTeHUN ToMaTa
HAYMHAIOT PErylIMpoBaTh C MOMEHTA MOSIBJICHHUS TIEPBOTO coIBeTHs. B aTOT
MepPHOJ] y pacTeHUH MpeolaiaeT BereTaTUBHBIA POCT, U MepBas BO3MOXK-
HOCTH YNPABIATh UX POCTOM M Pa3BUTHEM — 3TO Pa3HUIlA 3HAUCHUH MEXIY
JTHEBHOW M HOYHOW TemmepaTypamu. Uem Ooiibllie 3Ta pa3HHIIA, TEM aKTHB-
Hee MIPOXOAAT TeHepaTHBHbIE MPOIECChl B pacTeHUAX. VIMEHHO 1mo3TOMYy, B
paccagHbIi eprox HET PasHUIBI MEKIY THEBHBIMH M HOYHBIMH TeMIIepa-
Typamu.

TakuM crmocoOOM TBITAIOTCS CTUMYJIMPOBATH Oosee BBICOKOE (Iocie
11-12 nucra) 3ay105)KeHHE TEPBOTO COLBETHS Yy pacTeHuil. s xoporero
oOpazoBaHust 3aBs3ed, Oojee XOJOAHBIM PEXHUM BBIPAIIMBAHUS PACTCHUH
SIBIISIETCSI OCHOBHBIM YCJIOBHEM, YTO OCOOEHHO Ba)KHO JUISI KMCTEBBIX TOMa-
TOB. Pa3Huna Mexay IHEBHON M HOUHOW TeMmmepaTypaMH JOJDKHA COCTaB-
mste 4-5°C. Huskas Hounas temmeparypa (15-16 °C) crumynupyer,
Hanu 1070B. Ilocne BbICaaKyu PacTEHUH Ha MOCTOSHHOE MECTO UM JAlOT
YKOPEHUTHCS, MOAJEP)KUBasi B TCUCHUE 7—8 AHEH TeMmepaTrypy HOYBIO —
17-18 °C, guem — 19-20 °C. C HayayioMm nBeTeHUs 2—3-T0 COIBETHI (HAIHMB
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IUIOJIOB Ha TIEPBOM COLBETUH) HOYBIO MOJJAEPXKMBAIOT TEMIIEpaTypy Ha
yposHe 15-16 °C, maem — 19-20 °C. Korzna pacteHue HarpyXeHo IJI0IaMH
(uBeTenue 5—6 colBeTHs), POCTOBBIC MPOLECCH CHUXKAIOTCS, B 9TO BpEMs
clleyeT MOAHSATh HOYHYIO Temmeparypy no 17-18 °C, tem cambIM cTHMY-
JUpYs CO3pEBaHUE IJIOAOB U CHUXKAsg Harpy3Ky Ha pacTeHHE, aKTHBH3UPO-
BaTh POCTOBHIE MIPOLECCHI.

Bricokas nHeBHas TeMIepaTypa TakkKe CTUMYIHPYeT TIe€HEepaTHBHOE
pasButue. IIpy MOBBIIEHUN JHEBHON TEMIIEPATyphl BaXKHO HE 3a0BIBATh O
BEHTWIISIMA. DTO CHIDKAET BIAXHOCTh B TEIUIMLE M CTUMYIHPYET TpaHC-
MUpAIIIo pacTeHuil. B comHedHsle AHU TeMIiepaTypy mogHUMarT Ha 2 °C
[0 CPAaBHEHUIO C MAacMypHBIMU AHAMH. OCOOCHHO OMAcCHBI BHICOKHE THEB-
HBIe Temreparypsl (6onee 22 °C) B macMypHYIO TOTOAY B Hadaje BereTa-
LM, YTO TPUBOAWT K 3HAYNTEIHHOMY YCHJICHHIO BEr€TaTUBHOTO POCTa
pactenuii. B comHeunyto moroay B nepuoj ¢ 12 1o 14 4 MOXXHO IOJHUMATH
temrepatypy Ha 1,5-2,0 °C, Tak Kak 3TO CTHUMYJHMPYET POCT INBUIBLEBBIX
TpyOOK B PBUIBIIE U CTONOHKE NMECTHKA, yIydIlas M0 1000pa3oBaHue.

Ilonnep)xrBasi HEBBICOKYIO TeMmIepaTypy cyOcTpara (He Bbime 21—
22 °C), MOXHO YIyYIIUTh 3aBS3bIBAHUE IJIOJI0OB M YCHJIHMTH T'€HEpaTUBHOE
pasButue. OnTHManbHasi TeMIieparypa cyOcTpara M IOJIMBHOTO PacTBOpa
nmoipkHa coctaBisiTh 18-20 °C. Bonee BeIcOoKas TeMiiepaTypa MOXKET CTHMY-
JMPOBATh PACIPOCTPaHEHHE (Py3apHO3HBIX U MUTHO3HBIX THHUJIEH.

YriaekucinoTHble MOAKOPMKU pacTenuii Tomara. IloakopMka pacrte-
Huit CO, Takke CTUMYJIMPYET F€HEpaTUBHOE pa3BuTHeE. [loBbIlIEHHE WH-
TEHCUBHOCTU (DOTOCHHTE3a, NPOHCXOAAIIEE IPHU TOJKOPMKE PACTEHUH
YIIEKUCIOTON, MPUBOJUT K YBEJIMYEHUIO YMCIIA IUIOAOB B COLBETHU U OJ-
HOBPEMEHHO MacChl Ka)KAOIo IJIOAA, YTO TAKKE YBEIMYUBAET HArpy3Ky Ha
pacteHusi. 9T0 0COOCHHO Ba)KHO B Hayaje BBIPAIlMBAHUS, KOrjaa HeoOXo-
JMMO c(hOpMHPOBATh XOPOIIYIO Harpy3Ky Ha IMEPBOM-TPETHEM COLBETHAX H
HampaBUTh PaCTEHUS Ha FeHepaTUBHOE pa3BuTHe. [Ipu upesmepHoil Harpys-
Ke IJIOAAMHU y PacTeHUS MOXET CHUIBHO MCTOHYAThCSA BepXylka. B Takom
CiTydae MOXXHO BPEMEHHO MpeKpaTuTh NOAKOpMKH CO,, YTOOBI CTUMYITHPO-
BaTh BETETATUBHBIN POCT.

BuiazkHOCTBh BO31yXa. BiaxHOCTE BO3/1yXa BIMSIET, B IEPBYIO OYEPEab,
Ha MHTCHCUBHOCTh TpaHCHHMpanuu. Yem ciabee BEHTHIALUS M HUXKE TEM-
nepatrypa TETIOHOCHTENSI B PETHCTPaxX HAAMOYBEHHOTO OTOIUICHHS, TEM
MeHbIIIe Biaru OyayT ucnapsaTth pacreHus. [Ipu 3ToM noTpeGHOCTh B MOJIH-
Bax yMeHbIlaeTca. B cBoro ouepennb, ueM MeHbIIIe UCTIApsieT pacTeHUE, TeM
OoJylee BETreTaTHBHBIM, T. €. «PBIXJIBIM», KaK TOBOPST CIEIMAINCTHI, OyAeT
ero raburyc, ¥ HaoOOpOT, yBEJIWYEHHE TPAHCIHUPALUU CIIOCOOCTBYET
YIAYYLICHUI0 (OTOCHHTETHYECKOH aKTMBHOCTH. DTO 3HAYUT, YTO HAKOII-
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JIEHHBIX TUTACTUYECKUX BEUIECTB OYAET JOCTATOYHO KaK Ha HAJIWB TUIONOB,
TaK Ha POCT BEPXYILIKH U POCT KOPHEBOH CHCTEMBI.

CylIecTBYIOT TaKKe€ arpoTeXHHYECKHE DJIEMEHTHl TEXHOJIOTHUYECKOTO
MpolLIecca, ¢ MOMOILIBI0 KOTOPBIX MOXKHO B OTPEEJICHHON Mepe YIpaBisTh
POCTOM M pa3BUTHEM PACTCHHUIA, MOJCPKUBAsT PACTCHHS B COATAHCUPOBAH-
HOM COCTOSIHMHM (BEreTaTHBHAs COCTABJIIONIAs HE JIOJDKHA IIPCBBINIATH
TCHEPAaTUBHYI0 U HaobopoT). B moboM ciydae HEOOXOIUMO CTPOrO MPH-
JIEPKUBATHCS COPTOBOM TEXHOJIOTHUH BBIPAIIUBAHKS C YIETOM DKOJIOTHYE-
ckux (akropos (tabmn. 13-14).

Yaanenne aucrbeB. [y obecrieueHNs] MaKCUMAaJIbHOH MPOIYKTHBHO-
CTH PacTeHHWH MOJDKHO OBITh M ONTHUMAalbHOE YHCIO JIUCTheB. B Hauame
BETreTaIly, KOTJa Ipeo0iiafaeT BETEeTATUBHBIA POCT, W 3aBA3aJIOCH eIlle
MaJIo IJIOZ0B, OOJBIIOE KOJIMYECTBO JHCTHEB CO37aCT U30BITOK MPOIYKTOB
(oTocuHTE3a. ACCUMMIISITHI OCTYIAIOT B BEPXYLIKY PACTEHHS U KOPHEBYIO
CHUCTEMY, YTO CIHOCOOCTBYET M3JIHUIIHEMY MOIIHOMY POCTY pacTeHHi. Y Ou-
pas OTHOBPEMEHHO 5—6 JHUCTHEB MOKHO CO3JaTh CTPECCOBYIO CHUTYAIIHIO
JUIsl PacTeHUs U CTUMYJIMPOBaTb €ro IEHEpPATHBHOE pa3Burue. B Hauane
CO3peBaHMs MEPBOTO IIOJA B OMPEACIEHHOM COIBETHH, BCE JHCThI [0
9TOTO COLBETHS yNAIAIOT, HO He Oojiee TpexX 3a Hexemro. Ha pacTeHmsx,
cpasy Toclie YHaJeHHs JINCThEB, UX JOJDKHO OCTaBaThCs HE MeHee 19—
21 mt. Jletom, 0cOOGHHO TpU TEPETpPeBax, HYKHBI JAOMOTHHUTEIBHBIC JIH-
CThsI, KOTOPHIC 32 CYET HHTCHCUBHOW TPAHCITUPAITNH YMEHBINAIOT TEMITepa-
Typy BO3AyXa BOKPYT PacTCHHH B TEIUIUIIE, IO CPABHEHUIO C HAPYXKHOU, a
TaKXKe MOBBIIIAIOT BIAKHOCTH BO3AyXa. B 3TOT meproa B 3aBUCHMOCTH OT
BBICOTBI mnanepm y I/IH)IeTepMI/IHaHTHI)IX COpTOB TOMAaTa Hy)KHO OCTaBJIATH
He MeHee 24—-26 NHUCThLEB.

HopMupoBanue couseruid. Pactenus tomaTta cinemyer u30aBisATH OT
Ype3MEepHOM Harpy3kH IUIOJIaMH B Hauaje BereTaluH, Korja pPOCTOBBIE
MIPOIIECCHI OTPAHUYMBAIOTCS HEOOJBIIIONW JIMCTOBOW MOBEPXHOCTHIO M Clia-
00ii OCBeIEeHHOCThIO. [lepBoe COIBETHE MPUIIHUIIBIBAIOT IOCIE 3aBSI3bIBa-
HuUs 4-5 MI0I0B, BTOpOE — IOCIIE 3aBsi3biBaHus 5—6 minonoB. Ha conerusx
C TPETBHETO MO MATOE OCTABISIIOT B CPEHEM IO 6 3aBsi3ei, B 3aBUCUMOCTH OT
CPOKOB BBIpAIIMBaHUsI W MOTEHIMAJIBLHOTO pa3Mepa IUIOAOB JaHHOTO T'H-
Opuna. HopMupoBaHue HIXHHX COLBETHH (C MEPBOro MO MATOE) CO3IaeT
ONTUMAJIbHYIO HArpy3Ky Ha pacTeHHe, MPEMSITCTBYET OCHIIAaHUIO 3aBs3€il Ha
6—7-M colBETUSAX M 00ECTIeUNBAET XOpOoIliee 3aBSI3bIBAHHE IIIOJIOB B BEPX-
HEH 4acTu pacTeHUsl.

OcTaBJjieHne JONMOJHUTENbHBIX Mo0eroB. OctaBiieHue mooderos (6e3
COIIBETHI) C MPUIIUNKONW Ha 1-2 NIMCTa 9acTO MPUMEHSETCS TPH BBIPAIITH-
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BaHUH THOPHUIOB TEHEPATHBHOTO THIA B MPOIJICHHOM 00OPOTE, MOCKOIBKY
CO3J1a€T JIOTMOJHUTEIbHYI0 ACCUMHWISIIUOHHYIO IIOBEPXHOCTb B JIETHHI
nepuosl. CocoOCTBYET YAYYIICHHI) MHUKPOKIIUMATA B TEIUIHIE, CTUMYJIH-
pYeT BereTaTuBHOE pa3BUTHE.

OcTaBlicHHE Ha KaXKIIOM PACTCHUHU JOMOJHHUTEIBHOTO Mobera ¢ mpu-
IIWITKOM Ha OJTHO COIIBETHE CTHUMYJIHUPYET TeHepaTHBHOE pa3Buthe. [lobdern
OCTaBJISIFOT B CEPEIMHE UIOHS, YTOOBI MOJYYHUTh JOMOTHUTEIBHOE COI[BETHE
¢ IJI0JaMH HE TI03/IHEee CepeIMHBI aBrycTa. PexoMeHmyercs ais THOPHUIOB,
XapaKTepU3YIOIINXCS aKTHBHBIM BET€TaTHBHBIM POCTOM B yKa3aHHBIA Iie-
puoz.

Yaanenne cadoro couBeTusi. Y pacTeHUN CO CIaOBIM BETreTaTUBHBIM
pOCTOM MM Ype3MEpHOW HArpy3KOH IUTOaMH yNAISIOT cilaboe COIBETHE
JI0 Hayaya [BETEHUs. Y JaJeHne TeHEepaTUBHBIX OPTaHOB BIMSET HAa Xapak-
TEp Pa3BUTHS PACTCHUH, B YaCTHOCTH Ha POCT MOOETOB, JTUCTHEB, KOPHEBOM
CUCTEMBI U 06pa3OBaH14e HOBBIX I‘eHepaTI/IBHLIX OpI‘aHOB. HOSTOMy, HC-
CKOJIBKO CHWJKasl Harpy3Ky Ha pacTEHHE, MOXXHO CTUMYIHPOBATH YyIIyd4Ille-
HHUE POCTa BEPXYIIKH OCHOBHOTO MOOETa U KOPHEBOU CUCTEMBI. DTO MO3BO-
JISIET TIOJYYUTH XOPOIIIO Pa3BUTOE CIIECAYIOINIEE COLIBETUE U KPYITHBIE MJIOIBI.

Hcnonb3oBanue nep:karteneil kucreid n kaumncoB. Kucreaepxarenu,
MPETISATCTBYS 3JIOMY COIBETHSI, YAYYIIAIOT TOCTYIT ACCHMUJISITOB K ILIOaM.
B urtore yBenn4mnBaroTCs pasMepsl IIIOJ0B B KHCTH, YACIO HECTaHAAPTHBIX
IUTOJIOB B YpO’Kac YMCHBINACTCS W YCIIMBACTCS TCHEPATUBHOC Pa3BUTHE
pacTeHuil.

Ta6auna 13. [loka3aTenn BereTaTHBHOIO/TeHePATHBHOIO COCTOSIHHS PACTeHUii TOMaTa

LBETCHUC Y BCEH KUCTH

XapakTepuCTHKA I'enepatusHoe Bereratusnoe
bansko x BepXyllike, LIBETKU Jlaneko oT BepXyLIKH, [IBETKU
OBICTPO PACKPHIBAIOTCS K PacKpbIBAIOTCS MEJICHHO, YaIlIeNu-
IIBerenue OJJHOBPEMEHHOE CTHKH CIIMITAIOTCS BMeCTe, clabast

OAHOPOAHOCTH BETCHUS KUCTU

Oxpacka IBeTKa

TemHo-xenTast

BJ'ICHHO-CBCTJ'IOG OKpanirmBaHue.

Jlucr

3akpydeH Ha koHue. Kopot-
Kkuil. TeMHBIN U )KECTKUH.
Heckonpko XJIOpOTHYHBIX
IISITCH

IInockuit KOHeL, OTKPBITBIH UTHH-
HBIN, CBETIIBIN U MATKUHA MHOTO
XJIOPOTUYHBIX MSTEH

Crebenb corpe-
THS

ToncTbli, Kpenkui
KopoTkuii 1 n30rHyThIiI

TOHKMIA, JUTMHHBIN U pacTyIUi
BBEPX

Ilnox

Kpynusie. Muoro. Xopomas
¢dopma. Beictpoe pa3suTue

Menkue. Maso. Ilnoxas ¢popma.
MenneHHOE pa3BHTHE
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Ta6nuna 14. Mepsl o BIMSIHHIO HA TeHEPAaTHBHOE/BereTaTHBHOE PAa3BUTHE PACTeHH
(¢aza Harpy3KHu NJ101aMH)

IIpenens
TTokasarenpb ['enepatuBHOE BererarusHoe peryiaupoBa-
HUS
Pasnuna temepar;
patyp GoJbIas MaJieHbKasi 0-5°C
JIEHB/HOYb
Oxnaxaenue
ObIcTpast o
TeMIIepaTyphl, ME/UICHHO/HET 0-4 °C/ua
(B cyMepKax)
JIEHB/HOYb
Temnepatypa TpyObl NOBBIIAETCS CHIKAETCA 0-80 °C
Tpy6a nogorpesa pacte 3 KUCTBb 110J LIBE Ha YPOBHE rOTOBOI K
134 pesa p . TIOZOHOIICHU IO 0-60 °C
HU TYIIEH KHCTHIO
KHUCTH/BBIKJL.
epuur
Aeguu YBEIMYHBACTCS CHMKAETCA 2-8 r/m?
BIIAXXHOCTH
BenTusuus Gosblie MEHBIIIC
CO, OobIIe MEHBIIIE 0,035-0,10 %
EC mata BBICOKasI HHU3Kast 3-6 MCwm/cm
EC pactBopa BBICOKAs HU3Kas 2,5~
4 MCm/cMm
CopeprxaHue BOJIbI B
ACp A HHU3KOE BBICOKOE 50-85 %
MaTe
TIpoo/KHTEIBHOCTD/ JUTATE bHAas/
P KOpOTKasi/gacTast 75-100 mx
4aCTOTA IUKJIOB MOJIHBA HEeOOIBIIIAs
Hauaso nonusa MO3XKe paHbLIe 0-3 yaca
OKOHYaHHE MMOJIMBA paHblie O3XKe 0-5 yacoB
IIpumunka couseruit MEHBIIIE 0OJIBIIIE
TToxnepikka couBeruit
P Gosblie MEHbIIIe
BECHOM

Kpennenne pacTeHni K MIaraty KIUICaMi CTUMYJIHPYET BEreTaTUBHOE
Pa3BUTHE U PEKOMEHIYETCs, B IEPBYIO OYEpeb, s THOPHUIOB TeHEpaTHB-
HOro THma. HampoTHB, MOCTOSIHHOE MOJKPYYHBAaHUE BEPXYIIKHA PAaCTCHHIN
BOKpYT INMAaraTta sSBIETCSA TSI HUX CTPECCOBBIM (DaKTOPOM M B KaKOW-TO
Mepe CTUMYJIHUPYET TeHepaTUBHOE pa3BUTHE. [Ipy HCTONB30BAaHUH KITUIICOB
YMEHBILIAETCS TAKXKE PUCK CIOMATh BEPXYIIKY COLIBETHUS.

[ntanue Ha cyOcrpaTrax. MuHepajbHBIE CyOCTpaThl HE COACPIKUT
MPAKTUYCCKH HUKAKHUX MUTATEIBHBIX JIEMCHTOB U HE O0OHAPYKUBAET COpPO-
LHOHHBIX CIIOCOOHOCTEH, MOATOMY pacTeHHsi TpeOyloT yI0OpeHUs! pacTBO-
paMu MUTATENIbHBIX CMECEH C IMOJIHBIM COCTAaBOM MAaKpO- U MHKPORJIEMEH-
TOB.

s mpaBmIIbHOTO THTaHUS, TpeOyeTcs cHcTeMa IOJHBa, 00ecrednBa-
Iomasi TOYHYIO TOAady MHTATeIBHOTO pacTBOpa. OTy (YHKIHIO MOXKET
BEITIOJTHUTh CHCTEMa KalleIbHOTO moiuBa. Kaxkmas KamenbHUIa JOJDKHA
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AMETh TPOU3BOANTENHLHOCTE HEe MeHee 1—1,5 1. PekoMeHayeTcst McTomb30-
BaTh OPOCHUTENIBHBIC CUCTEMBI TOJIBKO BRICOKOW MPOM3BOIUTEIBHOCTH.

CymiecTByeT MHOJKECTBO CIIOCOOOB, MO3BOJISIOMIMX MPABUIBHO TO3H-
pOBaTh MUTATEIBHBIC CMECU B TPeOYEeMOM KOJIUYECTBE B COOTBETCTBYIO-
mee BpeMsa. Hanbosee mpocThIM SBISETCS BPEMEHHON CIOCO0 — Komde-
CTBO LHUKJIOB W BPEMs IOJHMBA YCTAHABIMBACT JIUIO, OCYIICCTBISIOIICE
BBIpaIMBaHWe. ABTOMATHYECKOE A03WpoBaHUE (TOMWBA W yIOOpEHUS)
YCTAaHABJIMBACTCS HAa OCHOBE 33JIaHHON IPOrpaMMBbI M TOKa3aHWA KOH-
TPOIBHO-M3MEPUTENBHBIX MPHOOPOB. [ 3TOW menn MCHOIB3yIOTCS: TeH-
3HOMETPBI, CTAPTOBBIC MOIOHEI, YCTPONCTBA JJII H3MEPEHUS MOJHOW COJI-
HEYHOU SHEPTUH.

Vcnonp3oBanre MUHEPAIBHBIX CyOCTPaTOB TPEOYET CHCTEMATHYECKOTO
MOJIUBA PACTBOPOM MHHEPAJIBHBIX COJICH COOTBETCTBYIOIICH KOHIICHTpA-
muu (EC B jo3upyeMoM pacTBope coxpaHsercs Ha ypoBHe 2,8 MCw).
B 3aBucuMoOCTH OT IIepHOAa BBIPAIIMBAHUS M COCTaBa IUTAaHUS B CyOCTpa-
T€ UCTONB3yeTcsl Ooyiee MM MEHEe KOHIIEHTPHPOBAHHBIM PacTBOp IMHTA-
TEJIBHOTO pacTBOpa. B neTHHIA mepuoj, Korjaa moTpeOHOCTh B BOJIC 3HAYH-
TEIHLHO BO3pacTaet, cienyeT noaaepxusate EC Ha ypoBHe 2,2.

KonudecTBo moriomaeMoro cyocTpaToM MUTATEILHOIO PacTBOpa 3aBU-
CHUT OT ero Buja u o0rema. CpeqHero KOJIUIecTBa PacTBOpa, MOTI0MIaeMO-
r0 OOBIYHBIM MHHEPAJIbHBIM MATOM, JOCTATOYHO IS MOKPBITUS THEBHOU
MOTPeOHOCTH pacTeHu# (10 2,5-3 J1 Ha pacTeHue).

B 3aBHCHMOCTH OT MHCOJISIIMK BPEMs MOJIMBA U YaCTOTA JIO3UPOBAHUS
MMUTATEIBHOTO pacTBOpa pasHble. bojee O6IaronmpusaTHBIM UL pOCTa pacTe-
HUI SBJISETCS JO3UPOBAHHUE MHUTATECIBLHOIO PAcTBOPA HECKOJBKO pa3 B Te-
4yeHre OHSA. B HawampHBIH mepHoa omHOpa3oBasl 4033 MUTATENBHOTO pac-
TBOpPa MOXKET ObITh OOJNBINCH MPU MEHBIICH YacToTe, a B JallbHEUIIEM I0-
JlaBaeMoe KOJIMYECTBO NMUTATEIBHOTO PacTBOpa B | IMKIIE YMEHBIIACTCS, H
YBEIUYUBACTCS KOJIMICCTBO IUKJIIOB.

Ecimm xonm4aecTBO TOCTYITHOTO CBETa OOJBINE, W pacCTeHHUS CHIBHO pac-
TYT, KOJIMYECTBO M YacTOTa MOJHMBOB yBennumBarorcs. OIHOpa3oBas 103a
MATATETLHOTO pacTBopa coctaBisieT oT 80 mo 150 mur, yacTora momadu —
oT 4-5 pa3 B Ha4anbHBIN nepuoA BelpamuBanus 10 40 pa3 B nepuon mnepe-
rpeBoB. Kaxprif pa3 mpu OpomICHUH PAacTBOpP CIEXyeT MOAABaTh IO IMOITY-
YeHUs TepeinBa. B yTpeHHHE 4Yachl JPEHax AOCTUraeTcs Ipu 2-M U 3-M
IOJINBE.

Konu4ecTBO MUTATENEHOTO PacTBOPa HYKHO MOAOHPATh C YYeTOM (ha3bl
pocTa pacTeHHs, OOIyIEHHUS U ITOI0TPEBa.

JlHeBHAss MOTPEOHOCTh B MHUTATEIILHOM PACTBOPE 3aBHCUT OT MEPHOJA
BBIpAIMBaHUs (BECEHHWH, OCEHHWI), YCIOBHM BBIpAIIUBAHUS W, MPEKIC
BCEr0, OT BO3MOXHOCTH MMOAICPIKAHKSI ONTHMAIbHBIX TEMIICPATYP.
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Cpennsisi MOTpeOHOCTh B NMHUTATEIHFHOM PAacTBOpPE UL BCETO IEpPHOIa
BBEIPAIIMBAHUS TOMAaTOB COCTABIISCT:

e B BecenHeM nukie 200-250 i Ha pacTeHue;

e B oceHHeM ke 120-150 i1 Ha pacTteHue;

e B IIpoJuIeHHOM KynbType 450—-600 11 (B 3aBUCHUMOCTH OT HPOAOIIKU-
TEJIHHOCTH BBIPAIMBAHKS, BPEMCHHU Hadala U OKOHYAHUS).

Ha nuana3oH onTHMajbHBIX 3HAYCHUN KOHIICHTPAIUH 3JICMEHTOB ITHTA-
HUS B cyOCTpaTe OKa3BIBAIOT BIHSHHE COPT M arpOTEXHUYECKHE YCIIOBHS.
B HacTosmmee BpeMs 3a ONTUMANBHBIN AHANa30H KOHIEHTPAIMA IEMEHTOB
NMTaHUS HAa TIMKE BereTanuu pacteHuil npuaumaercs EC 2,8-4,2, Pacry-
i ypoBeHs EC yKa3pIBaeT Ha mepechbIXaHie MaTa WA CBUAETEIBECTBYET O
Ype3MEepHOM HaKOIUICHWH 3JIEMEHTOB MUTaHMA B cyOcTpare. CoxpaHeHHe
Beicokoi EC B TeueHMe AIUTENBHOTO BPEMEHH NPUBOAMT K ITOBPEXKACHUIO
kopHelt. Cnumkom Hu3kuil ypoBeHb EC cBUIETENBCTBYET O IEpEyBIaKHE-
HUM MaTa WM O HEeIOCTATOYHOM KOJIMUECTBE I10/IaBACMBIX JJIEMEHTOB IH-
TaHWs OTHOCHUTENBHO TPEOOBaHMI K NHUTAaHMIO PACTEHUIl. DTO SBICHUE
4yacTo HaOMogaeTcs Mpy Ype3MepHOil Harpy3Kke pacTeHUi II01aMH.

ITpu Gonee Bricokoit EC ymenbmaercs noriomenne Ca u Mg n yBenu-
gnBaercss — K, KoHmeHTpamus pacTBOpOB MOBBIIIACTCS MOCTEIIEHHO, TPH
aToM pazoBoe mnoBeimeHne EC He momxkHo mpesbimath 0,5 MCMm/cM. Ypo-
BeHb EC muTaTenbHOTO pacTBOpa MODKEH NMPHBECTH K IMOTYYEHHIO COOT-
BerctBytonedr EC B martax. B 3aBucumMocTH OT mepwoaa BBIpaNTUBaHHS
M3MEHSETCSl COCTaB MHUTATEIBHOTO PAacTBOPA, W OT STOTO 3aBHCHT YPOBEHB
JJIEMEHTOB TIUTAaHUS B PACTBOPE M3 BaTHI.

MuHNManbHOE COACPIKAHUE SJICMEHTOB MUTAHUS B BBITSDKKE U3 BAThI
coctasisieT N — 80 mr/m, P — 20 mr/n, K — 150 mr/in, Ca — 200 mr/n u Mg —
30 mr/m.

B nepuox pocra pacTeHHU Ha HOCTOSHHOM MECTE OHU CHCTEMAaTHYECKU
opomrarTcs pactBopoM cooTBeTcTByromIeid EC (2,8 MCwm/cm). B netHumit
Hepuo, Korja nmoTpedHocTs B Boje Bo3pacraer, EC sBnsercst 6osiee HU3-
kol (MuHUMYM 2,2). Ilpu mamom kosimdectBe cBeta EC nomkHa OBITH
6omnwiie (EC mo 3,5). Tpedyemast EC cnenmyromas:

e OoJee BBICOKAsI B HAYAJIBHBINA IIEPHOJT BRIPAIUBAHUS U B 3UMHHUE Me-
campl (3-3,5 MCMm/cm);

e Jojiee HM3Kas B MOCJEAYIONINE MTEPHOABI BEIPANTMBAHIS U B JICTHHH
nepuon (2,2-2,6 MCm/cm).

B 3aBucuMoOCTH OT Ieprojia BBIPAIMBAHUS W3MEHSETCS COCTaB MUTa-
TesibHOTO pactBopa. CocTaB pacTBOpa, OTOOPAaHHOTO M3 BaThl, MOXET
OBITH HMXKE, YeM B OCHOBHOM pacTBope. CozepKaHue TPyIHOYCBOSIEMBIX
9JIEMEHTOB NMUTAHUS JOJDKHO OBITH BBILLIE.
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Ecnu conmepskaHre MakpodJIeMEHTOB MPEBBICUT MpeneabHbIe ITUPPHI, TO
HEOO0XOIMMO CKOPPEKTUPOBATH COCTAB MUTATEIILHOTO PACTBOPA U MOBBICHTH
collepkaHue HejocTapmero eMenta. ComepkaHUe MUKPOIIEMEHTOB B
MaTe MOXET TOABEPraThCs KOJICOaHUsM B MEPUO]] BEIpauBanus. HecMoT-
pPs Ha TOCTATOYHOE Kom4decTBO F& u MN B MaTe, MOXKET BO3HUKHYTh XJIO-
PO3 B MEPHOJ IJIOAOHONICHUS (PACTCHUS TOTJa YTPAYMBAIOT YaCTh KOpPHE-
BO#l cHCTeMBl), mociie cOopa OOJNBIICH YacTH IUIOAOB ATH MPHU3HAKH HCYC-
3aroT. [IpU3HAaKK HEXBATKH XKeJie3a U MapraHila MOTYT MOSBUTHCS HA pacTe-
HUW TIPU TIPOJOJDKUTEIIHHBIX HEOIaronmpHATHBIX TOTOMHBIX YCIOBHSX H
HEJIOCTaTOYHOM OCBEIEHHOCTH.

H3MeHeHHnsT B KOHIEHTpPAllMd MHUKPORJIEMEHTOB, KpoMe jKele3a, map-
raHma, MPOM3BOIATCS B HMCKIIOUMTENBHBIX cliydasx. Torma mo0aBisieTcs
25-50 % Ttpebyemoro MukpossieMeHTa. Vcroabp30BaHue AOMOIHUTEILHOTO
KOJINYeCTBA OOpa MOXKET MPUBECTH K OTPABIICHHIO.

Bce u3MeHEHHUsT B COCTaBE MUTATENBHBIX PACTBOPOB JOJDKHBI IPOUCXO-
JIUTH TIOCTEIIEHHO ¥ TaKUM 00pa3oM, 4ToObI pa3oBoe 3HaueHue EC He mpe-
Beimanio 0,5 MCM/cM, B 3MMHHUE MeECALBI clenyeT u3beratb 0COOCHHO
OOJIBIINX PA3INYUil B KOHIICHTPALUSIX.

[ntanue Ha rpyHTax. ColepKaHWE OPraHUYECKOTO BEINECTBA IMPHU
BBIPAIIMBAHUN TOMATOB JIOJDKHO COCTaBIIATH HEe MeHee 5 %. [l mommep-
JKaHUS TAKOTO YPOBHS HEOOXOIMMO HCIIOJIh30BAaHUE COOTBETCTBYIOIINX 103
OpraHNYeCKUX YAOOpEHWH, KOTOphIC TOBBIIIAIOT BJIAro- M COPOIMOHHYIO
€MKOCTh, W a’pario MouBbl. Uem OoJbIille COpOIMOHHAS €MKOCTh, TEM
0oJbIIKe 10361 YAOOPEHU MOYKHO HCITOJIb30BaTh, HE OMMAcasCh 3aCOJICHHO-
cti. BennurHa 0THOPa30BEIX 1103 yIOOPEHUI 3aBUCUT OT METOA BBIPALIIH-
BaHMS:

® [IpY TPYHTOBOM BBHIPAIIMBAHUM OHHM MOTYT OBITH BbIIe (o 10 T Ha
pacreHue);

® [IpY BBHIPAIMBAHUM B HEOOJBIIOM KOJIUYECTBE cyOcTpara (B KOHTCH-
Hepax, JOTKaX) PacTCHHs CJIENyeT yaoOpsATh MaibiMH 103aMu (5-8 T Ha
pacTeHue).

OmHOpa30BbIe 1036l MUHEPATBLHBIX JIEMEHTOB, UCIIOJIB3yEeMbIE NP Tpa-
JUITMOHHOHN TIOJJKOPMKE TOMATOB, BRIPAIUBAEMBIX TIOJ] CTEKJIOM U TUIEHKOH,
caenytomue: N — 110 5 r/M3, K-1m08 F/Mz, P-1010 F/Mz, Mg-n0 5 /M2,

[Ipu TpyHTOBOM BBIpAIIMBAHWW OJHOPA30BBIE O3Bl YIOOpPEHHH 00Jb-
e, a MOIKOPMKH — pexke. [Ipu BhIpanuBaHUM B HEOOJIBIIOM KOJIUIECTBE
cyOcTpaTa pacTeHUs CIEAYeT YAOOPSATh MajbIMH J03aMH YAOOpPCHHU, HO
Jy4Ilie BCEro YacTUYHO B kuIKO# (opme. [Ipu manom obbeme cybcrpara,
mpuxoJsmieiics Ha pacteHue (MeHee 8 1), TpeOyeTcss CHUCTEMaTHYECKOe
ynobpenue B xuIKoH Gopme.
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Huskuil unu BBICOKHH YPOBEHb MaKpO3JIEMEHTOB OTPaHUYMBACT IpHU-
CYTCTBHC U TIOTJIOLICHHUE APYTHX 3JICMCHTOB:

o Ca simsiet Ha nornomenne K u Mg, Fe, B u Mn;

e N — na mornomenue K, B u Cu;

o K —3arpyanser noriomenne Mg u Ca;

e P — 3arpyansier nornomenue K u mukpoanementos: Fe, Zn u Cu (u3-
OBITOK BCTPEUYACTCSI PEKO).

Upe3MepHOE U HEYpaBHOBEIIEHHOE YAOOPEHNE MUKPOIJIEMEHTAMHU OKa-
3bIBaeT HEOJIATONPHUATHOE BIMIHUE HA MX B3AaUMOJCHCTBHE MEXITy COOOM:

e Mn oka3pIBaeT HeOIaronpusATHOE BIMAHNE Ha ToTonieHne Fe;
e CuU — na nornomenue Fe u Mn;
e 7N — Ha noromenue Fe.

Kpome Toro, HeOCTATOK IJIEMEHTOB, HECMOTPSI HA MPAaBHJIBHOE yI00-
peHHe, MOXKET HaONFOIaThCS TIPH:

e C1abOM pa3BUTHH M OCJHON KOPHEBOW cucTeMe (3aTpyIHEHO YCBOE-
uue Fe u P);

® CJIMIIKOM MaJioM KOJIMYECTBE BOBI (3aTpyaHeHO ycBoeHue Mg u Ca);

® aHA’pPOOHBIX YCIOBUSX (3aTpyaHEHO yCBOeHHE F€);

® HHM3KMX TEMIIEpaTypax IouBkI (3aTpyaHeHo ycBoenue P u MQ);

® BEICOKMX HOYHBIX TEMIIepaTypax Bo3ayxa (3aTpyZHEHO YycBoOe-
uue Mg);

® 4ype3MEPHON HArpy3Ke pacTeHUH II0JaMU.

Ilpu paHHHMX CpOKax BBIPAIIUBAHHS M HEAOCTATOYHOW B ITO BpEMS
OCBCILCHHOCTHU CJICYET OIPAaHUYUTh BHECCHUE a30THBIX YJIOOpPCHUI B aM-
MuagHoi Qopme. Hacto W3OBITOYHOE MOIIOMICHHE AMMHAYHOW (HOPMBI
HaOIroaeTCs TPU OOJIBIION 03¢ CBEXKETO HABO3a M MCIIOJIb30BAHUU aMMH-
a4YHOI CENUTPHI B OCHOBHOM YJIOOpCHHH.

Ocnognoe yooopenue. OCHOBHOE ynoOpeHHE JUIsl BHIPAIIMBAHUS TOMa-
TOB B TEIUIHIIAX 3aBUCHT OT BU/a CyOCTpaTa M THUIA BEIPAIINBAHUS.

OCHOBOM TOIKOPMKH SIBISICTCS ONpEeAeNiCHHE aKTyalbHBIX IMOTPeOHO-
CTel Ha OCHOBE aHANHM3a CyOCTpaTa ¢ TOYKH 3PCHHS CONEPKaHWA B HEH
MMUTATEIBHBIX AJIEMEHTOB. I TOTo, 9YTOOBI NMPAaBHIBHO YCTAHOBUTH O3B
ynoOpeHnii, He0OXOaMMO; 3HAHHE CTAaHIAPTHOTO COACPKaHHS 3JICMEHTOB
MMUTAaHUA B CyOCTpaTe M X ONTHMAIBHBIX YPOBHEH B 3aBUCUMOCTH OT (a3sl
pocTta TOMaToB.

[pu ompeneeHNH KOJIUYECTBA OTACIBHBIX 3JICMEHTOB CICAYCT YYUTHI-
BaTh (pa3y Pa3BUTHs PACTCHHS, YCIOBUS BBIPAIMBAHHS, TAKHE KaK OCBE-
LICHHOCTh ¥ TEMIIEPaTypa, METO][ BRIPALIMBAHUS 1 TPCOOBAHUS PACTCHUI.
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VY noOpeHne A0JKHO OCYIIECTBIATHCS HAa OCHOBE aHain3a cyOcTpaTa u
PACTUTENILHOTO Marepuana. Pe3ynpTaThl aHamu3a cyOcTpaTa CIIykaT Jyis
YCTaHOBJICHUSI IOTPEOHOCTEH M BEJMYHUHBI J103 B YAOOpeHHH. AHanu3 ju-
CTbEB CBHJETEIILCTBYET 00 O0OECIIEUeHHOCTH pPAaCTeHUS! MUTATEIbHBIMU
KOMITOHEHTaMH. AHallM3 COOTBETCTBYIOLIMX IOKa3aTeJeld pacTeHusi naer
npeacrasicHue 00 3()(HEeKTUBHOCTH yI0OpeHUs,

[Ipu BeIpamIMBaHUM TOMATOB IIOJ YKPBITHSAMH OTOOp MpoO cyOcTpaTa
JIOJDKEH MPOM3BOANTHCS OYCHB TIHaTelbHo. OHa cMelanHas poda JoIK-
Ha TIPEICTABIATE He Gonee deM 400 M? IUIOMAH BHIPALIHBaHUs. PekoMeH-
JIyeTcsi OHOBPEMEHHO OTOHMpaTh HE MEHee 5 HMHAMBUAYaJbHBIX Npod ¢
KaxIpIX 100 M2,

Bo BpeMst pocta oueHb OBICTPO M3MEHSIOTCS KOHIIEHTPALUH THTATEIb-
HBIX DJIEMEHTOB B CyOCTpaTe BCIICACTBHE HMX IOIJIOLICHUS PACTCHUSIMH,
BBIMBIBaHHS, COPOIIMU | T. I., M TIOATOMY KaXJble 3—4 HENeNHu, a B ICPUO/T
WHTEHCHUBHOT'O POCTa KaKAble 2 HeAean HeoOXOIUMO MPOBEPSTH COoepxkKa-
HHE 2JIEMEHTOB IIyTeM oTOopa mnpob ais onpexnenenus yposas NPK, Mg n
Ca, a TaKkKe 3aCOJEHHOCTH M peakuuu. Hanbonee MHTEHCHBHOE MOTJIONIC-
HUC BOJBI U MHHCPAJBHBIX 3JICMCHTOB KOPHSAMH TOMATOB MPOUCXOJUT HPHU
KOHIIEHTpaIu MUHEpaIbHBIX ynoopenuit — 1 r KC1/n nurarensHOTO pac-
tBopa min 1 r KCI/x cy6erpara (ouBsl win cyGerpaTa).

Ecnu 3acoseHHOCTh cyOcTparta, B KOTOPOW BBIPAIIMBAIOTCS TOMATHI,
npessimaer 3 © KCl/i, To ye MOryT MOSIBHTBCS ITPU3HAKK M30BITKA, BbI-
paxkaroiyecsi B 3aTPYAHEHHOM YCBOCHMH 3jeMeHToB. Ilo 3Toil mpuumnne
CIIeyeT UCIOIh30BaTh Hanboiee KOHIIEHTPUPOBAHHBIE (DOPMBI yIOOPEHHUIA,
HO n30eraTh y100peHNH, 3aCONSIONINX OYBY.

B opranuueckoM cyOcTpare KOHLEHTpAIms 3neMeHToB (tabm. 15) mo-
xeT ObITh npuMepHo Ha 40 % Bblle, YeM B MHHEpAJIbHBIX cyOcTparax (1o
31 KCl/n).

[Tpn npaBwILHOM yINOOpPEHMHM NEPHOIMYECKOE IepecylIMBaHUE CyO-
CTpaTa WM 4Ype3MEepHas TPaHCIHMPALWs B 3HOWHBIC JHH MPHUBOMAAT K IMOSIB-
JICHUIO TaKHX K€ [IPU3HAKOB, KaK M MPHU M30BITKE 3JIEMEHTOB; CYIIECTBYIOT
pas3IMyKs B 4yBCTBUTEIILHOCTH COPTOB K H30BITKY 3JIEMEHTOB.

Upe3mepHoe KonuecTBO N MOXXHO OTHOCHTENBHO JIETKO YAAIUTb, [PO-
MBIBasi TOYBY TOJIKO MPOHHLIAEMYIO HIIH, MPH XOPOIIO BBIIOJTHEHHOM
JpeHaxxe, O0IBIUM KoJIMdecTBOM Bozpl, 100-250 M.

B ontumuzanum 103 ynoOpeHuii, HCIoNIb3yeMbIX Kak B IIEPUO/I 10 BEre-
TaIUM, TaK U MPH MOJKOPMKAX, OYCHB TOJIC3HBIMH OKa3aJIUCh KOMIIBIOTEP-
HBIC MPOrPAMMBbI TUATHOCTHKYU ynoOpeHuii. OHM MO3BOJISIOT PACCYMTHIBATH
JI03BI YIOOpEHUIA B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBU BBIPAIIUBAHUS.
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Ta6auna 15. BeiTszkka U3 TopdsiHOii H MHHEPAT0BATHOI MIHT

IokazaTenu Topd MuHepabHas Bata
EC 1,5 MCm 3,5 MCm
pH 5,8 5,8
Ca 3,8 MM 8,0 MM

K 31 6,0
Mg 18 3,0
SO 3,0 3,0
NO 75 17,0
NR 0,5 05

P 0,8 1,2

B 25 MmxM 80 MmxM
Fe 10 15

Mn+Zn 3 5
Cu 05 0,7

YacTto BO3MOXKHOCTH OBICTPOTO BBINIOJHEHHUS AHAIU30B arpoXMMUYe-
CKHMHU JIA0OPATOPUSIMHU SIBIISICTCS OTPAHUICHHOM, U TOTIa MHOTHE MIPOU3BO-
JUTEITU BBIHYKJICHBI TIPUMCHSTh TOAKOPMKH Oe3 aHamm3a cyocTparta.

IIpu oTCYTCTBUM aKTyaJbHOrO aHaim3a CyOCTpaTa CHoco0 IOIMOJIHU-
TEJIBHOTO YIOOpEHUs BBIOMPACTCS MCXOMAS M3 BHCIIHETO BUJA PACTCHUMA W
yCIIOBHHA WX mpown3pacTaHus. IlpW onTHManbHOM OCHOBHOM YIOOpPEHHH H
Oonee 8 i cyOcTpara, TMPUXOIANIMXCSA Ha pPacTEHHE, MOXKHO TPHUMEHSTH
001IMe MPUHITUIIB yI0OpEHUSI.

Yooopenue azomom. Hauunaetcs npu nBeTeHUW 4-W W 3aBA3BIBAHUU
3-i1 kuCTH, 3aTeM MOBTOPSIETCS NP 3aBA3bIBAHMH OYEPEAHBIX I[BETOYHBIX
kuctel (depe3 kaxawle 7 mHei). [Ipu cmabom pocTe pacTeHH MOAKOPMKA
HAYMHACTCS PaHbIIe, IIPU CHIILHOM pocTe (TOCNe UCIAPCHHS HITH OOJBIION
110361 HaBO3a Goee 10 Kr/M%) MOAKOPMKY CIEAYeT IPOH3BOLUT C YYETOM
COJICP)KAHUU IMMHTATEIbHBIX 3JieMeHTOB. M30bITok N crmocoOcTByeT upes-
MEPHOMY Pa3BUTHIO HAJ3EMHOM YacTH PACTCHHI M MPHUBOAUT K Ociadie-
HUIO ¥ 3aMa3/[bIBAHUIO [IBETCHUSI U 3aBA3BIBAHUS TUIOIOB.

Yooopenue xanuem. Haunnaercs paHbllle IpU HEJOCTaTKE CBETA, BCE-
I7la ¢ HaJaJoM IUTofOoHOIIeHUs. [Ipn kanmnitHOM ymoOpeHHH cliefyeT ydu-
THIBaTh TpeOyeMoe ajsi JaHHOTO mepuoaa cooTHomienne Mexny N u K u
THUT BBIPAIIMBAHUS.

3a ontumanbHOe oTtHomeHue N:K mpu TpaauinoHHOM BBIpAIIMBAHUU U
pa3dpocHOM yAOOpEeHHUH OT TOCaJIKU IO 00pa3oBaHUs 2-TO COUBETHS IMPH-
numaercs N:K = 1:3; ot oOpa3oBanus 3-ro COIBETHS 0 Hayaya IUIOJOHO-
menns N:K = 1:2 u B nepuon mnogornomenns N:K = 1:2,5-3.

75



[Ipu Mano000BEMHOM BBIPALIMBAHWN W BHECCHHWH JKUAKHX yIOOpeHUit
9TO OTHOIICHUE NPUHUMACTCS — OT MOCATKHU 10 00pa3oBaHus 1-ro conBeTus
N:K =1:1,1; or obpazoBanus 1-i no 3-it uBerounoi kuctu N:K = 1:1.3, ot
oOpaszoBanus 3-it 10 5-it userounoit kuctu N:K = 1:1,5, B nmepuon miomno-
womenus N:K = 1:1,8. [Ins noakopmku K cnenyer ucnonb3oBath ymnooOpe-
HUs, HE COJEpIKAIlKe XJIopa, B JIETKO ycBauBaeMoi (opme (KaiuiiHas ce-
JUTPA).

Yooopenue maznuem. Cpox Havana u ogHOpa3oBas no3za Mg 3aBUCST OT
COIIEpKaHUS 3TOT0 KOMIIOHEHTa B CyOCTpaTe, YCIOBHHA, CIIOCOOCTBYIOITIX
€r0 YCBOCHHIO, M HHANBHAIYATBHOHN MOTPEOHOCTH B HEM Pa3IIMIHBIX COPTOB.
[Ipu HemocTaTke cBeTa, 0COOEHHO NPH OCEHHEM BEHIPAIIMBAHUH, CIETyeT
MOJIIeP)KUBATh BBICOKMIT ypoBeHs MQ B cyOcTpaTe mpH MOBHIICHHON Ha-
CTOTE MPUMCHCHUSL.

Yooopenue muxkpornemenmamu. Vcnonszyercs npu HaauuuM MpU3HA-
KOB WX Hepmocrarka. llemecooOpasHo HCIoONb30BaTh IIOJIHOE YIOOpeHHE
MHUKpPORJIEMCHTAMU B TIEPUO]T 00pa30BaHus 4—5 KUCTH, [IPH MCIIOIb30BAHUU
yIOOpEHUH, CONIEpIKAIUX MHUKPOIJIEMCHTHL. BhIpalliBaHHEe TOMAaTOB B
OTPaHMYCHHOM KOJIMYECTBE OPraHUYECKOM cyOcTparta TpeOyeT cUcTeMaTH-
YEeCKOT0 yIOOpEeHNUs MOTHBIM KOMIUIEKCOM MaKpO- U MHKPOAJIEMEHTOB OT 3
110 4 KUCTH, B 3aBHCHMOCTH OT KOJIMYECTBa CyOCTpaTa, IPUXOIAIIETOCs Ha
1 pactenue.

[Ipu oTCYTCTBHM aHaJH3a COMACPXKAHUSA SJIEMEHTOB TPH BHIPAIIMBAHUHI
KOJIMYECTBO M THII YAOOpPEHHS CIIEAyeT BBIOMpATh C y4ETOM IEpHoja BBI-
pamMBaHAs Ha OCHOBE BHEITHETO BH/Ia PACTCHUH.

[epuon npuMeHeHU:

® IpY I[BETCHUH 3 KHCTU — a30THBIC yI0OPCHUS;

e py 00pa30BaHUU OYCPEHHBIX KHCTCH — KalUiCOACpKAIINE a30THEIC
ynoOpeHus;

® 4—5 KHCTb — CIIOKHBIE yI00peHNS,

Bun ucnons3yemMbIx yoOpeHMiA:

® aMMHUAYHasl CENTUTPA, KaNniiHas CeTTPA, KAJIbIMeBas ceauTpa — 2—4 r
Ha pacTeHHue, BBIOpATh yA0OpEeHHE B 3aBHCHMOCTH OT aKTyaJIbHOW MOTpeO-
HOCTH;

e cynbdar kamus — 10 6 T Ha pacTeHueE,;

® CIIOXHBIE ynoOpeHus — azodocka.

Crioco0 npuMeHeHUs: B OYBY, pa30pachkIBaHUEM, HITH B XHUIKOH Gopme
0,4 % (4 xr/1000 1 Bombl) — cioxkuble yaoopenus u 0,2 % (2 kr/1000 n
BOJIbI) — MPOCTHIC yIOOPEHUSI.
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Omnprickuanue muctheB 0,5-0,7%-upiM cyabdaTom maraus (10 % MQ)
wm 0,3-0,5%-ueM (16 % MQ) pexomeHnayeTcsi B ciydae BbIpalllMBaHUs
COpPTOB C TMOBBIIICHHBIMUA TPEOOBAHHSMU, NMPH HU30BITOYHO BIAXKHOM CYO-
CTpaTe U B IACMYypHBIC THU,

Jnst mpurotoBnenust 1000 1 mUTaTeNbHOTO pacTBOpa CTAHIAPTHOTO CO-
CTaBa U3 OTJIENbHBIX YA0OpeHuii Tpedyercs: kanuiHoi cenutpsl 550-730 T,
¢docoara xamus 80-100 r, cynsdpara maraust 100-250 r u cynbhaTa Kamus
50-100 r, a Tak)Ke OTAEIBHBIX MUKPOIJIEMEHTOB: Xeara xenesa 3 %, 28 T,
Oypsl 25 T, cyabdaTa nuHKa 15 T, cynbdara mapranna 18 r, cyiabdaTta Mmean
1,8 1.

B 3aBHCcHMOCTH OT HCTIONB3yeMOTO cyOcTpara (Topd, Kopa, OIMUIKH, CO-
JIOMa) peaknusl MUTATeIbHOTO PAacTBOpa AOBOIUTCA IO TPeOyeMOro ypoB-
us — pH 5,5-6,0 nyrem noGaBienus a3oTHo# kuciaotsl (37 %, 57 %, 59 %)
w ¢pocopuoii kucnotsl (37 %, 57 %, 59 % u 85 %). [IpaBunbHbIe HEOO-
XOJMMBIC KOJIMYECTBA KUCIOTHI PACCYMTHIBAIOTCS arpOXUMUYCCKAMU CTaH-
LUSMH.

OdYeHb YacTO MPUYMHON HEIPABUIIBHOTO POCTA SBJISCTCS HE OTCYTCTBUEC
9JIEMEHTOB, & HEBO3MOXKHOCTh X TOTJIONICHHS MPH HEHAJICKAIIUX YCIIO-
BHSX BBIpalllMBaHMs (TeMmIlepaTypa, peakius CcyOcTpara) W HENpPaBHILHO
Pa3BHUTOM, MOBPEKICHHOW KOPHEBOW cHcTeMe (3aTpyAHEHO moromieane P
u Fe). YacTo mpuunHON MOSBICHHUS TPH3HAKOB HEMPABIIIBHOTO MUTAHUS
pacTeHWi SBISIETCS WCIONB30BAaHHE AaoOfbl IUIOXOTO KadecTBa (BBICOKas
peaxkius — Boite 7,0 u Beicokoe coaepkanne Na u C). Taxke n HempocTa-
TOYHOE KOJIMYECTBO BOJBI B CyOCTpaTe 3aTpyanser nmoriomenue Mg u Ca.

B3aumoneiicTBust MexIy JjeMeHnTamMu nuranus. Jepurur Mg sBns-
eTcs HauboJiee PacpoCTPAaHCHHBIM HAPYIICHHUEM Y TOMATOB, U OH 000CT-
psietcs pu BeicokuX ypoBHAX N u K.

B3anmMopeiicTBus Mexny YpoBHSAMH N M M3BECTKOBAaHHEM OBUIH BBISB-
JICHBI Ha KYJbTYypaX, BHIPAIMBACMBIX B TIOYBE: M3BECTKOBAHHE OKA3bIBAJIO
ciaboe BIUSHHUE Ha ypoXKail mpu HHU3KHX ypoBHIX N, HO CHWKaJo ero npu
BBICOKOM cofiep>kaHnuu N.

IIpu Hu3kux ypoBHsxX K nposiBieHre HapylIeHU co3peBaHus BO3pacTa-
€T TP CPEIHHUX W BBICOKMX YpOoBHAX N. OJHAKO, €CTh M COPTOBBIC Pa3iu-
Y.

B ycioBusX HH3KOTO CBETa MPOSIBICHHUE ITYCTOTENBIX IIOA0B CHHUXKACT-
¢ TIpH BBICOKHX YpoBHX K m ycuimBaercs mpu 4pe3MepHOM MPUMEHEHUN
¢docdaros.

BoNBIIMHCTBO B3aMMOJCUCTBUIA MEXKIY IHTATCIBHBIMU JJICMCHTAMH
OKa3bIBaCT BIMSHUC HA MUHEPAIBHBIN COCTaB JHCTheB. Hampumep, yBemu-
YHBAMONIUECS YPOBHU N CHI)KAIOT COJCpkKaHUE B JIUCThsaX K, Takoe Bius-
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HHE OCOOCHHO 3aMETHO TIpH CpeAHeM ypoBHE conepxanus K.
Conepxxanre Mg B TUCTBSIX CHMXKaeTcs NpH npumeneHnn K.

B kynpType Ha HUTAaTENbHOM PacTBOPE CYILECTBYET OTpHLATENIbHAs
Koppemsuust Mexay coaepxanueM P u Mg B mucThsx.

Bricokne KOHIEHTpauuu aMMOHUIHHOrO N CHIKAIOT NMOCTYIUICHHE dJle-
MEHTOB, npenmyiecrseHHo Ca u Mg.

VYBenuueHne cojeHocTH jaoOaBiieHHeM xjopuaa Na K NnuTateqbHOMY
pacTBOpy yBEIMYHBACT CONEpKaHWe P B JIMCTHIX M CHIIKAET COJAEpKaHHe
Ca u HuTpaTHOTO N, HO OKa3BIBAaCT MaJo BIMSIHMA Ha conepxanue K, Mg u
obmero N. YBenuuenue copepxanusi N B IUTaTEILHOM PacTBOPE 3aMETHO
MTOJIABIIACT COICPKaHUE XJIOPUIOB B MOJIOJIBIX PACTEHUAX TOMATA.

Copepxanme B JUCTHSIX OOpa CHMKAETCS C TOH K€ MHTCHCHBHOCTBIO,
YTO M yBEIWYEHHE NpUMEHEeHHus cynepdocdara, a TakxKe MOJaBISIETCS HU3-
BecTkoBaHueM 1ouB 1o pH 7,3. Buecenue Bbicokux n03 cynepgocdara
CHIDKAET MocTyruieHne Mn u Zn B JIUCThSL.

B nmcTeax  Bo3pacTtaromue  ypoBHM < MN  3aMeTHO  YrHETAaroT
coneprxanue Fe, a Beicokue ypoau Mg, Co u Zn cumxkator konnuecTso Fe,
BBIJIEISIEMOTO KOPHAMH TOMaTa B 9KCCYAaT cTeOIeH.

HcTounnk a3ora. CpIpoil U CyXOl BeC HAJ3EMHBIX YacCTeH pacTeHH
IIPH TIOJTyYEHUH TOJNBKO HUTpaTHOro N OoJiee 4eM B ABa pa3a BEIIIE, YEM Y
pacTeHwmii, BEIPAIINBAEMBIX TOJIBKO Ha aMMOHHHHOM N; COOTHOmIEHHE IMo-
6eroB u KopHe# — HIKe, pH cyOcTpaTta 11 BRIpalMBaHUs CHIDKACTCS TPH
MIPUMEHEHHH aMMOHHHHOTO N, M 3TO MPOMCXOAUT OYeHb OBICTPO TPH Cia-
Ooli OypepHOCTH Tako# cCpelbl, KaK MUTATEIbHBIA pacTBOp. pH 0OBIYHO
YBEJIMYHMBACTCS, KOTJ[a NPUMEHSIOT TOJIBKO HUTpaTHBIHN N.

MoueBHrHa AaeT HAWITy4dIIMH pOCT, a IMpUEMIIEMblE KOIMYECTBA aMMO-
HuiiHOrOo N MOryT OBITH YCTOMYMBBIMH B CHCTEMax C Xopoluei OydepHo-
cTbio. OHAaKO B 3MMHHX YCJIOBHSIX, KOT/la MHTEHCHBHOCTH (DOTOCHHTE3a
HU3Kasi M3-3a CJ1aboro cBeTa, MOXET ObITh Oosiee OE30MacHO NPUMEHSTH
CKOpee HUTPAThl, YeM aMMOHHHHBIN N, Tak KaK y MOJIOJBIX CESHIIEB TOMATa
HU3KOE CONIEpKaHWE YTIEBOJOB, M YaCTO HPOSBIIIIOTCS CHUMITOMBI (HUTO-
TOKCHYHOCTH, TIPH BBICOKOM COJEpKaHWU aMMOHHUS B KoMIiocte. B xomrio-
CTax Ha OCHOBE TOpda BHICOKHE YPOBHH aMMOHHWIHOTO N M3-3a OpraHudye-
CKHX a30THBIX ynoOpeHui, pH moHmkaeTcs u BeI3bIBaeT neunut B.

AmvmonnitHeli N He Bcerga OKas3blBaeT Pa3pyLIUTENIbHOE BIMSHHUE Ha
BEreTaTUBHOCTh POCTa PACTEHHH JIETOM H3-3a OBICTPOrO NpEeBpalIeHUs B
HUTpATHYIO Gopmy.

B o4eHb CHIIBHO IIETOYHBIX OYBAX BEC PACTCHUN 3HAUUTEIBHO BBIIIE C
HuTpaToM K, uem ¢ MO4eBHHOM, 1 yposkall IJI0J0B TAKXKE BBILIE.
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Pactenus, BbIpammBaeMble TOJNBKO Ha aMMOHHHHOM N, HakalIMBaiOT
GoJiee BEICOKHE YPOBHH PACTBOPUMBIX OpraHMYECKUX aHHOHOB N 1 Heopra-
HUYECKUX HOHOB, Y€M PACTEHUs, MOIYyJarol[Ue TOJbKO HUTPAThl. OT3bIB-
YUBOCTh HA MOYEBHMHY — CPEIHSSA MEXKIY OT3bIBUMBOCTBIO HA AMMOHUNHBIN
U HUTpaTHbIH N.

Hctounuk N OKka3bIBaeT CyLIECTBEHHOE BIHSHHE HA CTENEHb OTPaHU-
4yeHust pocra u3-3a aepuuuta Mo. IlpumeHenue Tonpko HuTpatHoro N
0COOCHHO BpenHO NpH yBeiandeHun pH cyOcTpaToB 3a cueT M3BECTKOBaA-
Hus. Mcnonb3oBaHue aMMOHUHHOTO N CHIKaeT conepkanne K y mouo-
IIBIX CESHIIEB, CHIDKaeT cogepxkanue Ca u MQ B ITHCTBSIX 3peTbIX PACTEHUH
TOMaTa W YBEIMYUBACT NPOSBICHUE BepIIMHHON TrHmimu. CoxepxaHue B
kopHsax P, K, Ca u Mg 3ameTHO yrHeTaeTcsl pH aMMOHHWHOM IMUTaHUH,
DUTOTOKCUYHOCTH U3-3a aMMOHHUIHOTO N CcBsi3aHa ¢ coctosinneM K B pac-
TEHUSX; Bo3pacTaromue ypoBHU K BBI3BIBAIOT CHAaualla CHUXKEHUE, a 3aTeM
MIOYTH TIOJTHOE MPEKPAILECHHE NPOSBICHNS CHMITOMOB (PUTOTOKCHYHOCTH.

IHouBennas Baara. Huskoe conepxaHue Biaru B NOYBE OTPAHUYUBAET
POCT U ypOxkai, U 4aCTh TAKOM OTBETHON PEaKLUU MOXKET MPOUCXOUTH U3-
3a CHIDKEHUS OCTYMHOCTH IMUTATENbHBIX 3JIeMeHToB. Hampumep, mocrymn-
neHne P cHkaercs u3-3a comepkaHus BIard B IOYBE.

BbIcokne ypoBHU cOAEpKaHMS MUTATEIBHBIX HJIEMEHTOB TaK)K€ MOTYT
CAEPKUBATh POCT IIPHU HU3KOM COJICPXKAHUH BJIArd B IIOYBE M3-32 CHIIBHON
3aCOJICHHOCTH. B cyXxo# moyBe pocT MOJIOABIX PaCTeHUI TOMaTa YrHETEH, B
TO BpeMs KaK HHTCHCHUBHOCTb IIOCTYIIJICHUS TIOJIHOTO yJOOpEHNUS BO3pacTa-
eT. Huskoe coneprkaHne Baru CHIXKaeT CKOPOCTh HUTPU(UKAIIUY B TTIOYBE
u cogepxanue P B mucThaX, HO yBennuuBaeT coaepxkanue N u K, kucnot-
HOCTb U CyXO€ BEIIEeCTBO MJIO0J0B, a TAKXKE MPOSBICHNE BEPIINHHON THUIIH.

CoJieHOCTh H 0cMOTHYecKoe AaBaeHHe. COoleHOCTh MOYBEHHOW BlIaru
WM TUTATEeIbHOTO PacTBOpPa YCHIIMBACTCA MPU COJACPHKAHUU PACTBOPUMBIX
coneil u onpenenserca EC. B nouse uacts pactBopumMoro K conepxurcs B
oOMeHHOH (opme, a yacTh OCTaeTcs BOJOPACTBOPUMOM, y4acTBYs B 3aco-
nennn. CoorHomenne K B xakmoit opme 3aBUCHUT OT THIIA TTOYBBI U CO-
nepxkanusa poctynHoro K. Oxnako B Topde cBoime 90 % nocrymuoro K
SIBISIETCST BOJOPACTBOPUMBIM, W HMMEIOTCSI JIMHEIHBIE B3aHMMOOTHOIICHUS
mexay conepxkaaneM K m EC topda. Kanmit m autpaTHeiii N oka3bIBarOT
MOXOKee BIMSTHUE HA OOILIYIO COJEHOCTh TOp(da, B TO BpeMs KaK B IIOYBE
ydacTtue K 3HauuTeIbHO HIDKE.

Pocr pacreHuil OOBIYHO OpraHMYEH BO3PACTAIOIIUM OCMOTHYECKUM
naBiaeHueM (T. €. CHMXKEHHEM OCMOTHYECKOTrO IOTEHIMaia) IOYBEHHOM
BJard WJIM NUTaTeJlbHOro pactBopa, 152 xIla (1,5 armocdepsl) sBistoTcs
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ONTHUMAJIBHBIMHU IJIs1 pocTa. IIpr BEICOKOM OCMOTHYECKOM JIaBICHUH MOKHO
MOJU(UIMPOBATE OTBETHYIO pEaKIHI0O Ha MUTATENbHBIE 3JIEMEHTHI
Hanpuwmep, xorna EC skcrpakra Topda Obuta B npenenax 2,2-2,6 MCm/cum,
MaKCHMaJIbHBIH yporKall MOJIy4eH MpH cojepkaHuu HUTpatHoro N 50 mr/m,
B TO BpeMs Kak npumepHo 150 mr/n neooxoaumo npu EC 3,2-5,1 M Cm/cm.

[Tpn He3aconeHHOM MOJIMBHOW BOJAE OTMEYAETCS 3aMETHOE YBEIMUCHHE
POCTa U MOCTYIUJICHHUS BOJBI U IMUTATEIBHOTO PACTBOPA, HO IIPU 3aCOJICHHOM
BOJIC OTBETHAS PEAKIINS HE3HAYUTEIIbHA.

IToBeIIIEHHE COIEHOCTH MUTATEIBHOTO PACTBOPA MOBBIIICHHBIMH KOJIH-
YECTBAMH XJIOPHJIOB, IIPONOPINOHAIFHO YBEIUUUBAET conepxanue Fe u Zn
B paCTEHUSIX M CHIDKAET WX cyxoe BemecTBo. Takxke nobasnerne NaCl nimm
xnopuaa CaCl, cHIKaeT OCMOTHYECKHH MOTEHINAI INTATEILHOTO PacTBO-
pa, ChIpOil BeCc pacTeHUl U ypoxail INIOJ0B. Ypoxkail ToMaTa, BeIpaluBae-
MOTO Ha 3aCOJIEHHBIX y4yacTKaX, CHWkaercst Ha 10 % mpu kakioM yBeinde-
nuu EC Ha 1,5 MCwm/cMm BoitIe ypoas 2,0 MCm/cM.

CHIKEHHE OCMOTHYECKOTO MOTEHIMala MUTATEIbHOI0 PACTBOPA HOUBIO
cHmkaeT conepkanue Ca B Iuiojax ToMaTa, B TO BpeM Kak OCMOTHYECKHN
MOTEHLMAJ, NpeolIafaonii B THEBHOE BpeMsl, OKa3bIBaeT cilaboe BIIHA-
HUe Ha copepxanue Ca.

Crnioco0b! momBa. OT36IBYMBOCTD HA IMHUTATEIBHBIC IEMEHTBI MOXKHO
peryanpoBaTh MOJUBOM. [Ipy KanenpHOM MOJIMBE PacIpeesieHue CoeH Mo
KpasM Tpsibl OTHOCHTENBHO OfHOpoaHoe. C Ipyroil CTOPOHBI, COJIEHOCTh
BO3pACTaeT C TITyOHHOM.

Haxkomuienne comneil mpoucxXoAuT TpU TIOJMBE COJEHOW BOJOHM, KOTIa
NOJIMBHAsE HOPMA HIDKE KOJIMYECTBA TPAHCIUPALMU KyJIbTYPhl M3-32 HENO-
cratka riryookoit ¢unbrpanuu. [Ipu npumeHenuu 3aconenHoil Boxsl (EC
1,2 MCwm/cM) 1ONTrOBpeMEHHOE HAKOIJIGHWE COJICH MPOMCXOIUT TP Ka-
MIeJIbHOM, HO HE NPH CTPYHHOM WM OOPO3KOBOM MOBEPXHOCTHOM IIOJIMBE.
CyniecTBYIOT 3HaUNTEIbHBIE COPTOBBIE PA3JINYMS 110 COJICYCTOWYNBOCTH.

ITo mMepe yBennueHUs] pa3MEPOB PacTeHUS! OCHOBHBIM (haKTOPOM, pery-
JMUPYIOIINM TOCTYIJICHHUE NUTAHUS, CTAHOBUTCSI MHTCHCUBHOCTH TPAHCITH-
panuy, 3aBUCHMast OT IUIOIIAH JINCTOBOM MMOBEPXHOCTH, KOTOPAs, B OTCYT-
CTBHE NPOYMX OTPAHMYEHHH POCTA, MPOMOPLHOHANBHA MOCTYIUICHUIO J10-
crynaoro N. OtBeTHas peakuust Ha N, TaKMM 00pa3oM, MpeyBeINIEHa, TaK
KaK pacTEeHUs], MOIy4Yasi MOBBIIICHHbIE KOHIEHTpauuu N B NUTAHUH, HC-
HOJIB3YIOT OOJIbIINE 00BEMBI IMTAHHUSI.

[Tpn 3apaHHBIX KOHUEHTpaMax K B )KHAKOM IHTaHUM €ro IMOCTYIAo-
mee KOJUYECTBO CYIIECTBEHHO BO3pacTaeT C YpPOBHEM MoiydaemMoro N.
B pesynbrate comepkanne K B JIHCTBIX yBeaMyMBaeTcsi OOJIbIIE OTHOCH-

80



TENBHO ypoBHS N, UeM M0 OTHOMICHHUIO K ypoBHIO K, momaBaemoro ¢ nura-
HUEM.

[pu BBIpaIMBaHUU B KYJBTYpE CIEAYET MOACPKUBATh KOHIICHTPAIIUH
9THX 3JIEMCHTOB IOCTOSHHBIMH. JTO HEOOXOIMMO H3-3a TOTO, YTO KOPHU
MOTPY>KEHBI B CJIOW TEKYLIETO MUTATEIbHOTO PacTBOPa, B KOTOPOM JIOCTYII-
HOCTh ITUTATEIBHBIX JIIEMEHTOB OIPaHHYCHA.

YnnorHeHue U a3panus MouBbl. IHTEHCUBHOCTH pOCTa pacTeHU TO-
MaTa yBEIMYUBAETCS C COACPKAHWEM KHCIOPOAa B MUTATEIIFHOM pacTBOpe
U CONIPOBOXKJAETCsl cooTBEeTCTBYIONMM yBenuueHueM P, K u Fe B pacrenu-
SIX U CHIDKEHHEM cozepkanust B u Na. Poct yposkas nino1oB Tomarta yBesn-
YHBAETCS TPOIOPIIMOHANFHO KOHIICHTPAMU KHCIIOpOJa BOKPYT KOpHEH.
IIpu odyenp HU3KUX ypOBHAX Kucinopona K yxoauT u3 kopHel B NUTATEIb-
HBIA pacTBOp. [IIOTHOCTH KOpHEH Bcerja HauBBICIIAs OKOJIO nepudepuu
VBJIOKHSEMON 30HBI MpPU KaleJbHOM OpOIICHUHU, TAE€ BBICOKA CKOPOCTH
nuddy3un KACIOpOoia B MOYBY.

Temnepatypa u cBeT. OTBETHbIE PEaKIMH HA MUTATEIbHBIE DJIEMEHTHI
B LIEJIOM CHIDKAIOTCS, KOTJla TeMIepaTrypa Bo3yXa U cyOcTpara CHUKAETCs
HIDKE ONTHUMAJBbHOW, TaK KaK HHM3KHE TeMIepaTypbl MHIMOMPYIOT POCT U
TIOTJIOIIEHIE TUTATENBHBIX 3JICMEHTOB.

ChIpoif Bec IUI0I0B TOMATa, BEIPAIINBAEMBIX ITPH ITOCTOSIHHOM TeMmepa-
Type BO3IyXa, YBEINUNBACTCS C YBEIMUYCHHEM /103 N 110 CpEeaHEro ypOBHSA
(220 N mr/m) mpu Temmeparype kopueit 22—-27 °C.

Bricokne Temmeparypsl BO3IyXa YBEIMYHUBAIOT coxepkanne N B pacre-
HUSX TPHU BCeX ero ypoBHiX. OQHAKO, IPH PEKUME BBICOKHX TEMIEpaTyp,
pacTeHus, BhIPAIUBACMEBIC MIPU HU3KOM YpOBHE N IMPOSBISOT HMOBBINICH-
HOe cOpachIBaHUE [IBETKOB U JAIOT CUMIOTOMBI HeJocTaTka N paHblie, 4eM
pacTeHus MpH HOPMATLHOU TeMIIepaType.

Huskas temnepatypa xopaeit (8 °C) BbI3bIBaCT HaKOIUICHWE HUTPATHO-
ro N u K B xopusax. [loHHKEHHBIH EPEHOC ATHUX HOHOB K KOPHSIM MOXET
OBITh OJTHOW U3 IPUYHH TOTO, IOYEMY POCT PACTCHHIA, MOTYYAIOIIUX TOJHKO
HUATpaATHBIN N, CHIDKAaeTCsl IPU HU3KOW TEMIIepaType.

B3aumonelicTBre MeXIy TeMIepaTypoi cyocTpara u ypoBHsSMHU K Biu-
siet Ha pocT. O6miee mocryruieane K, Ca 1 Mg MOHMKEHO MPHU TeMIiepaType
kopHeii 13 °C, B o Bpems kak P, K, Ca, Mg, Cu, Fe u Mn B nucThsx yBe-
JUYUBACTCA C YBEIMUCHUEM TEMIIEPaTyphl IUTATSIFHOTO PacTBOPA,

C yBenMuYeHUEM TeMIlepaTyphl BO3yXa MOBBIIIAETCS COAEp)KaHUuEe Zn B
JIUCTBSIX, OCOOCHHO IMPH MOBBIIICHHBIX YPOBHAX Zn. Bricokue Temmepary-
psl Bo3yxa Houbto (21 °C) yBenuuuarot copepkanne Ca u Na B JIMCTBSX,
HO CHIDKAIOT cojJiepkanue P.
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CBeT ABISIETCS )KU3HEHHO BOKHBIM (haKTOPOM, BIUSAIOIIAM Ha POCT pac-
TCHUA ¥ Ha HEKOTOPBIC B3aMMOJCHCTBHS C IMHTATCIBHBIMU JIICMCHTAMHU.
Hampumep, 3areHeHune B JieTHEE BpEMs CHIDKAET COJIEpP)KaHUE B CYXOM Be-
miectBe Ca. Taxoke pacTeHus], BRIpAIIUBACMBIC B 3aTCHCHHOW YACTH TCTLIH-
1bl, HaKaruBaroT MeHblle N u K, yeM pacTeHus Ha MOJHOM CBETY, XOTS
3aTCHEHHE He OKa3bIBaeT BIUsiHUS Ha norjomeHue P. Cunbhoe (10 65 %)
3aTCHCHUEC PACTCHHM, BBIPAIIMBACMBIX Ha HUTPATHOM N CHHXAeT MOTIIO-
menne N, P, K, Ca u Mg; pacTeHust TOJIbKO Ha aMMOHHUHOM N MPOSIBIISIOT
TeHIeHIMI0 HakaruBath Oosbie N, P u K npu ycunennn 3arenenus. Jlo-
cBeunBanue yBenmuuBaeT nornomenue N, K, Ca, Mg, conepxanne Mn B
JIMCThSIX U ypoxkail mionoB. [Ipu Huskux ypoBHsx K moBeiennoe coaep-
kanue Ca B MUTATEIHPHOM PaCcTBOPE MPOSBISIET TEHACHIIUIO K YBEIUICHHUIO
MIPOSIBJICHUS 3aTHUBAHUS [IPU [[BETCHUH B YCIOBHAX CI1a00r0 OCBEIICHHUS.

Cyxoll Bec pacTeHUN BECHOW U JIETOM YBEJIMYHUBAETCS C YBEIMUYECHUEM
ypoBHe# N, HO CHUXAeTCsl 3MMOM B COOTBETCTBUM C KOJMYECTBOM LIBETKOB
HA MEPBOW KUCTH, 00paTHOE OBUIO BBISBICHO IS conuepxkaHus N B pacte-
Husix. CopepikaHue CyXOro BEIIECTBA YBEJIMUMBAETCS U MPU UHTEHCUBHO-
CTH CBeTa, U MpH ypoBHE K, HO OTBETHAS peakilus Ha UHTCHCUBHOCTh CBETa
BBIIIIE ITPH MTOBBIMIEHHBIX YpOBHAX K.

CuMnTOMBI, XapakTepHbIe sl Aedunura B, 0cOOEHHO MOHMKEHHAST WH-
TEHCHUBHOCTH YJIMHEHUS KOPHEH M yCHIIEHHE TIOOYpEeHHsI KOpHEH, OBIBAIOT
pu 0oJiee BHICOKOH, UeM 00bIYHO, HTHTEHCUBHOCTHU CBETA.

Cyxol Bec pacTeHUH CHIDKAETCS MPHU YBEIUUeHUN KOHIeHTparuu Ca B
YCIIOBUSAX HU3KOM MHTEHCHBHOCTH CBETa MPU KOPOTKOM IIHE, B TO BPEMs
KaK IpU UTMHHOM JIHE OH YBEIMYMBACTCS C KOHIEHTparuei Ca mpu BbICO-
KOl HHTEHCUBHOCTH CBETA.

[ornowmwenue N u K yBenuuuBaercss OT HU3KOW MHTEHCHUBHOCTH HO-
YbI0 JI0 MAKCUMyMa B CAMYIO SPKYIO YacTh JIHS U CHIDKACTCS CHOBA B TEYE-
Hue Beuepa. [lornomenne N u K TecHO CBSI3aHO ¢ HHTEHCUBHOCTbBIO CBETA U
TEMIEpaTypoil BO3AyXa, a TaKKe CHIBHO KOPPEIUPYET C MOTpeOJICHHEM
Boabl. HTEeHCHBHOCTD moriomenus N u K 3aBHCHT HE TOJIBKO OT CBETa,
MOJIy9aeMOTO B TE€UCHHE M3y4aeMOTo IepHoJa BPEMEHH, HO TaKKe WU OT
CBeTa, MOJIYYEHHOTO JI0 ATOTO.

BaaxHocTb. PaHHMII POCT CTUMYJIHMpYETCS BBHICOKOH OTHOCHTEIbHOU
BIAXHOCTBIO (95 %) W OTBEeTHOH peaxIyel, OTHOCSIIEHCS K YIYy4IICHHIO
HakoruieHuss COy; yCTBUIIAMHU, KOTOPHIE OCTAIOTCS OTKPBITHBIMU IPU BBICO-
KO BIIaYKHOCTH.

Copepxxanne Ca B CaMbIX MOJOMBIX JIMCThSIX 3HAUUTEIBHO HIDKE MPHU
95 % OB, uem npu 50 %, Tak xak nocrynatomuii Ca IBUKETCS B TPaHCIIHU-
panMoHHOM MOTOKe. [IposiBlieHHEe BEPIIMHHON THUJIM, BBI3BIBAEMOI HENO-

82



cratkoM Ca B ImIofax, YCHIMBACTCS MPH HU3KOH BIaKHOCTH HOYBIO M TPH
MPUMCHCHUN KPEIKUX MUTATEIBHBIX PacTBOpOB. CUUTAETCS, YTO TKAHHU C
HU3KOH WHTCHCHUBHOCTBHIO TPAHCHUPAIMH TOJIy4aroT Oonbinyto yacte Ca
HOYBIO 32 CUET KOPHEBOIO JAaBJICHMUA. TeM He MeHee, STOT MEXaHHU3M He
MOXET JICHCTBOBATh, KOIJIAa YPOBEHb TPAHCHHUPAIMHM PACTCHUS OCTACTCS
BBICOKUM (HH3Kasi BIAXKHOCTh) HOYBIO, U HenocTaToK Ca MOXKeT 00pa30BbI-
BaThCs B IUIOJIAX M MOJIOJIBIX JIMCThSAX. BBICOKAs BIAXKHOCTh HOYBIO OJiaro-
MPUATCTBYET ABIKEeHNIO Ca K MOJIOIBIM JIMCTBSIM M IUIOAAM, B TO BpeMs
KaK HU3Kas BIQYKHOCTH B TEUCHHE THS MPHUBOAWT K HakomieHnto Ca B 3pe-
JIBIX JINCTBSAX,

IorjioneHue NUTAaTeNbHBIX 3J1eMeHTOB. 1 WHIETEPMHUHAHTHBIX
pacTeHWii B TEIUIMIE CPEJHHE YPOBHHU MOTJIONMIEHUS MHOTHX ITHUTATEIbHBIX
JJIEMEHTOB M3MEHSIOTCS B COOTBETCTBHH C YCIIOBHSIMU OKpPY’KalolIei cpe-
JIbI, HO HE CHJIBHO 3aBHCST OT CTAJUM PAa3BUTHSA IMMOCIE [BETCHHS EPBOM
kuctd. OIHAKO MHTECHCHBHOCTH INoODIOIIeHUs K HW3MEHseTcss B COOTBET-
CTBHUH C Harpy3koii mmonamu Ha pactenuu. CootHomenue K:N yBennuupa-
etcd oT 1,2:1 Ha ctaguu BereTaTUBHOIO pocTa A0 2,5:1, korga Ha pacTeHU-
sax Oospmias Harpyska miogamu. OOriee noriomenne N yBeJIHYMBacTCs B
COOTBETCTBUH C YPOBHEM €TI0 BHECEHHMS, HO HE 3aBUCHT OT YaCTOTHI MOJH-
BOB.

VIHTEeHCHBHOCTD TOTJIOMICHUS 3JIEMEHTOB IMUTAHUSI M3MEHIETCS B Tede-
Hue ass. Hanpumep, natencuBHocTh nornomieHuss N u K cuinsHO Koppenu-
PYEeT ¢ MHTEHCHBHOCTBIO CBETa W TEMIIEPAaTypOi BO3/AyXa, . CIEI0BATEIIb-
HO, ¢ TmoryIomeHneM Boabl. OTHAKO WHTEHCHBHOCTH IMOTNIOIIEHHs P Gonee
TECHO CBs3aHA C TEMIICPATypOH pacTBOpa U JIOCTHTacT MaKCHMyMa JTHEM,
T.e. mo3aHee, yeM ypoHu N u K.

Yposuu nornomienus oAb, N u K yBeIHuMBarOTCS ¢ MHTECHCHBHOCTBIO
cBera mexay 06:30 u 14:00 yacamu, a 3aTtemM cHiKaroTcs. OQHAKO WHTEH-
CcUBHOCTH ToruonieHus P yBenmuusaercs qo 17:00-18:30, a 3aTem meieH-
HO CHIIKAETCsl B COOTBETCTBUHU C TEMIIEPATypOM pacTBopa.

3HaunTeNpHO 0OJIee BBHICOKHE MaKCHMaJIbHBIE MHTEHCHBHOCTH IIOTIIO-
IICHUS 3apETHCTPUPOBAHBI B CaMO€ TEIUIOE BpeMs IHS B CEpeAHHE JIeTa.
CoOTHOIICHNE TOTJIOMEHHBIX MHUTATSIBHBIX 3JIEMEHTOB M HCIIONB3YeMOMH
BOJIBI YBEIMYHBAIOTCA B COOTBETCTBHHU ¢ KOoHueHTparmsmu N u K, mocry-
MAIOIIKX B PAcTBOP.

HNHTeHCHMBHOCTD, ¢ KoTOpol Ca morjomiaeTcsi B CBETOBOH W TEMHOBOM
MIEPUOJIBI, BAPHUPYET B 3aBUCHUMOCTH OT YacTCHl pacTCHHS. AMUKAIbHBIC
MEPHUCTEMBI HAKAILIMBAIOT 0oJbine Ca B TEMHBIH ITEPHUOJI, YEM B CBETIIBINH, B
TO BpeMsI KaK JIUCThI HAKATUIMBAIOT MeHbIIe Ca B TEMHOTE.
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OO11ee MOTIIONICHHE TTHTATSIBHBIX 3JIEMEHTOB BapbUPYET B 3aBUCHMO-
CTH OT MHOTHX (paKTOPOB, TAKUX KaK MHTCHCHBHOCTH CBETa, TEMIIEPATypa,
BIIAKHOCTB, a’palys M 30POBbE PAaCTEHHUH, 0OCOOCHHO WX KOPHEBOW CHCTe-
MbL. KonrdecTBa mMUTATENFHBIX BEIIECTB, MOTIIOMIEHHBIX 3pETI0i KyIbTypoi
TOMara, TaKKe BapbUPYeT B 3aBUCHMOCTH OT IMPOJOIDKUTEIHHOCTH CE30HA
BEIPAIIMBAHMSL.

ITornowmenue N u K 3aMeTHO yBenIMUMBaeTCA B COOTBETCTBUM C KOHLIEH-
TpaUUsAMHU MOCTYMAOIIET0 MUTATEILHOTO PACTBOPA, KOTJA KOHLIEHTPALMH
MUTATEJIbHBIX AJIEMEHTOB HE MOAJIEPKUBAIOT MOCTOSHHBIMU, YTO OTpPa)KaeT
HX CYLIECTBEHHOE CHIKEHHUE B PELUPKYISAIUOHHBIX PACTBOPaX KOHIEHTpa-
Ml 1o 0onee HU3KUX.

Bricokuii ypoBenbs N yBenuuuBaet obuiee noriorieHue P, Ho He okasbl-
BaeT BIUSHUS Ha €ro MOTJIOLIEHUE PACTEHUsIMU C HelocTaTkoM P. 3ameTHoe
yBeJInueHre norjomeHus: P cBs3aHO M ¢ MOBBIIIEHHOW TEMIIEpaTypor Kop-
Hel, OoJIbIas 9acTh TAKOW OTBETHOH PEaKIMH — 32 CUET CTUMYJIMPOBAHHS
pOCTa KOpPHEW MOBBIIIEHHOHN TeMIIEpaTypoil.

Pacnpenenenne muTaTeabHBIX 3JdeMeHTOB. bompmryio gacte mwmra-
TEJNBHBIX AJIEMEHTOB, MOTJIOMAEMBIX 3PEIBIMH PACTCHUAMHU TOMarta, oOHa-
pyxuBatoT B mogax: 50 % N, 60 % P u 60 % K y Terum4HbIX KYJIbTYp.
[Inoaer B Teruue coaepxkat Ttoiibko 5 % Ca u 35 % Mg, norioiaemMoro
pacTeHUSIMHU.

B Momnoapix pacTeHUsIX pacnpeesieHue MUTaTebHBIX JJIEMEHTOB 3aBHU-
CUT OT cTaauu passutus. Hanpumep, y pacTeHuil 7-HeAelbHOTO BO3pacTa
npumepHo 50 % nornomensoro K Haxonsar B nmcthsx, 25-30 % — B cred-
qnsx 1 medee 10 % B KOpHSX, OCTaIbHOE — B Pa3BUBAIOLIMXCS LIBETKaX
mnoaax. [lepepacnpenenenune K ot BereTaTUBHBIX TKaHEH MOXET MPOUCXO-
IIUTH TOJNBKO B HEOONBIIOM KonmuecTBe (110 12 %) oT Bcero comepkanus K
B INIOJaX; BO BpeMsI CO3pEeBaHMs cojepkaHne K B TMCTOBBIX TUIACTHHKAX U
yepemkax cumwkaetcs Ha 20-40 %.

VYBennuenne KoHIeHTpanuu Ca B IUTATEIIFHOM PAacTBOPE YBEITUUNBACT
conepxanre Ca BO BCEX YaCTSAX MOJOIBIX PAacTCHHH Tomarta. Takas OTBET-
Has peakius HauOoyee 3aMeTHA B UYCPEUIKaX M HPUBOIUT K CHUKCHHUIO
COOTHOILIEHUSI MOTJIOIEHHOTO Ca K MMEIoLEMYCsl Ui JIMCTOBBIX IUIACTH-
HOK.

Pacnpenenenne Mg Takke 3aBucumo. Bricokuit ypoBeHb Ca CHUXaeT
KOJIMYECTBO U COOTHOLIEHHE Mg B JIMCTOBBIX IJIACTHMHKAaX, Y€pellKax M
ctebiie; KoauuecTBO Mg B KOPHSX TOJILKO CJIETKAa CHIDKACTCS MPH BBICOKHX
ypoBHsx Ca.

Bonbiee nmpuMeHeHne aMMOHUWHOTO, Y€M HHUTPATHOro, N CHHKaeT
konreHTpanun K, Ca m Mg BO BceX 9acTsX MOJIOJBIX pacTeHWH ToMmaTta.
AmMonwniiabeiii N cHmkaeT cootHomeHne Ca, HaXOMSIIErocs: B JUCTBIX, U

84



YBEIUYMBACT €r0 COACPIKAHUE B KOPHSIX, B TO BpeMs KaK COOTHOIICHHE Mg
B JINCTHSIX YBEITMUMBACTCS MPEUMYIIICCTBEHHO 3a CUET KOPHEH.

Takoe pacnipenenenue Ca B paCTCHUM 3aBUCHUT OT IBIKCHHUS BOJBL. BEI-
COKasi OTHOCHUTENbHAS BIAXHOCTD (95 %) cHmxkaer gomo Ca, HaxoIsIIero-
Cs B HOBBIX JINCTBSIX, HO TIOBHIIIAET €T0 HAaXOXKICHHE B CTEOJITX MOJIOJIBIX
pacrenwii. [1pu camkennn BiaaxkHocTH ¢ 90 10 60 % 3aMeTHO yBETHYHBACT-
cs oyt Ca B MOJIOJIBIX JIMCTHSIX, OHA ObLIa HAMOOJIBIIEH TIPH HU3KOH coJie-
HOCTH.

[Inoxel, BeIpamuBaemble mpu BbicOkol EC, He TONBKO MOIIIOIIAIOT
Menbiie Ca, 4eM IUIONbI, BhIpalieHHble Tpu Hu3koi EC, HO m Oonbimas
gacth Ca (oxoio 80 %) ocraeTcs B cTeOENbKaxX U YallleuKax, ¥ OYCHb Majio
Ca mocTymaeT B BEpXHHUE YaCTH ILIOJI0B.

VYBeNWYCHHE COJICHOCTH NHTATCIBPHOIO pPAacTBOpa B Ipeaenax 2—
10 MCwm/cM cHmkaeT oOriee W rpaHndHoe coaepkanue Ca B IUIOAax, HO
OKa3bIBaeT ciadoe BIMSHAE Ha KOHIIGHTPAIUIO pacTBOpHMOTro Ca B COKe.

Conepxanne K, Ca u Mg (B IpoIEeHTax CyXOro BEIIeCTBa) B 6 cambIX
BEPXHHUX JIUCTHAX OOBIYHO YBEIMYMBACTCS C BO3PACTOM, 3a HUCKIIOYCHHEM
conmepxkannsg K B uepemkax m Mg B JHCTOBBIX IUacTHHKaX. CHIDKEHHE
conepxxanust N u yBenuueHue coaepxanus K u B B nucTesix ¢ Bo3pactom
YBEIUYHUBACTCS.

Copepxanne K B cyXOM BEIIECTBE BBIIIC B YCPEIIKAX, YEM B JTUCTOBBIX
miacTuHKax (1. €. 6 % u 3 % cCOOTBETCTBEHHO B BEepXHUX JUCThsIX; 10 % u
5% B HIDKHHUX JIHCTBSAX), B TO BpeMs Kak /Ui N cIpaBeIIMBO 0OpaTHOE.
Konuentpamuu K mo cyxoMy Becy B MOJOMIBIX JIICTOYKAX MOJTHOCTBIO BbI-
POCIIKX JINCTHEB HAOOJBINAS Y OCHOBAHHUS U CHIDKACTCS K CAMBIM JalIbHUM
nmonsim. Hanbompmee conepxanne K (%) oOHapyx)eHO B miIogax, conepika-
HHUE B cTeOJISIX OBUTO HEMHOTO HIDKE, HO BCE XK€ B 2 pa3a BBIIIE, YeM B JIH-
CTBSIX.

Copeprxanne Ca B THCTOBBIX IUTACTHHKAX CYIIECTBEHHO YBEIMIHBACTCS
¢ BO3pacToM, OOBIYHO OHO IMPEBBIIIAET TAKOBOE B depemkax. KoHmeHTpa-
un Ca (%) n Mg ObITH HAaUBBICIIMMU B JTIUCTBAX W CAMBIX HIDKHUX IUTOJAX.

Hakomnenne B oTMe4eHO B HMIKHUX JTUCTBSAX. Takoe ke pacrpeesicHIe
BbIsiBIICHO U 11 Mn. Konnentparwmst N (%) mo cyxoMy Becy OOBIYHO BEIIIIE
B JIUCTHSX (JIMCTOBBIC IUIACTUHKH ILUTFOC YEPEIIKH), YeM B IUIOAAX U B CTEO-
JSIX.

KopHu B meoM conepikalid MOHIKCHHBIC KOHIICHTPAIUH MaKpOdJie-
MEHTOB, YeM HAJ3¢MHBIC YaCTH PACTCHUM.

Hapymenust nutanusi. HemoctaTok mim n30BITOK 3JIEMEHTOB, HE00X0-
IUMBIX JJIS TIPABIJIBHOTO POCTAa W Pa3BHUTHS PAcTEHHH, Jalle BCEro BCTpe-
4aeTcss NpU HEeOJArONPHATHBIX arpoOTEeXHHYECKHMX YCIOBHAX M pEXe —
BCJIEICTBHE UX OTCYTCTBHS MM N30BITKA.
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Haubonee pacmpocTpaHeHHBIMU BHIAMH JAe(UIUTA SBIISIOTCS HEIO-
cratku N, P, K u Mg. Hegoctatox MukposiemenToB, kpome B, 00brgHO He
MIPOUCXOJUT B TMOYBE, XOTs NehuiuT Fe m Mn MOXeT BBI3BIBATHCS CIIa00i
aspanmei mouB UK 0oJie3HsIMU KopHEeH. OTHaKO OECIIOUBEHHBIE CYOCTPATHI
JTOJDKHBI TTOJyYaTh BCE MHUKPOSJIEMEHTHI, a €CIIM OHM HaXOMATCS B HECOOT-
BETCTBYIOIIMX COOTHOIICHUSAX, TO CIJIBHO BO3pPacTaeT BO3MOXHOCTH IIPO-
SIBIICHUST HEIOCTATOYHOCTH MM TOKCHYHOCTH. Hampmmep, B Topde HET
TIIMHUCTOW ()PaKIMK, W BOJOPACTBOPUMBIC KOHIICHTPAIUH HEKOTOPHIX
JIPEHAXX 3JICMCHTOB BBIIIC, YEM B IIOYBE; TAKMM 00pPA30M, JKEJIATCIICH yTeU-
ku. B TO ke BpeMs mepeyBIIaKHCHHBIC PACTCHUs B TOPIIKaX ¢ TOppom
MOTYT MOJNy4aTh NEPHUIMT B, 3TOT MUTATENBHBIA 3MEMEHT CIEAyeT Hoja-
BaTh C OCTOPOXKHOCTBIO, TaK KaK (PUTOTOKCHYHOCTb MOXKET IOSBISITHCS
3/1€Ch CKOpEe, YeM B MOUBE.

Pannee pacro3HaBaHHe CUMIITOMOB HEKOTOPBIX HAPYIICHUHA BaXKHO, €CITH
HX MOYKHO YCIICIITHO CKOPPEKTHpOoBaTh. [Ipy CHIIBHBIX cHMIITOMAX, JOIyCKa-
IOMIUX Pa3BHUTHE, KOPPEKTUPYIOUINE 00pabOTKH MOTYT YIYUIINTh COOTBET-
CTBYIOIINI POCT, HO OHH CHJIBHO BIFSTIOT Ha JIMCTHS, KOTOPBIE BPSI JIM MOX-
HO BOccTaHOBHUTH. OOIIiee BIMSHNE HAPYIICHHS Ha yposkail M Ka4ecTBO IUIO-
JIOB BO MHOTOM 3aBHCHT OT €TI0 IPOAOJDKUTEIFHOCTH H CEPhE3HOCTH.

CX0XKecTh MEXIY CHMIITOMaMHU IPU HEKOTOPHIX HAPYIICHHUSIX MOMKET
BBOJHUTH B 3a0iyxacHue. [Ipu 1000M M3yueHUH HAPYIICHUS BAXKHO KPUTH-
YECKH PACCMOTPETh BCE OOCTOSTEIhCTBA U COMYTCTBYIOIIKE (DaKTOPHI, Ta-
KHE KaK TUI cyOcTpara u ero pH, mporpaMMbl MUTaHUS U MOJIUBA, a TAKKE
BCE MEPOIPUATHs Mo KylibType. Korma 3To chenaHo, MHOTHE HapyIICHUS
MOXHO HCKIIIOYUTH aBTOMATHYECKH, a OMHCAHUS CHMITOMOB BMECTE CO
3HaHUAMH (DaKTOPOB, OIATONPHUATCTBYIOMINX UX PA3BUTHIO, MOYKHO HCIIOJb-
30BaTh U MPOBEACHUS PA3INYUl MEXIY OCTABIIUMHUCS BO3MOKHOCTSIMH.
Tak kak pacTeHHs HE BCEeTJa MPOSBIIOT «KIACCHYECKHE» CHMITOMBI
OTIpEe/ICIICHHBIX HAPYIICHUH WM MOTYT CTpagaTh OT ABYX H OoJiee HapyIie-
HUI OTHOBPEMEHHO, TO JINCTOBOW aHAJIM3 YaCTO MCHOJIB3YIOT JUIA TIOATBEP-
KJIEHUS TUarHO3a.

Haubonee pacmpocTpaHeHHBIMH BHIaMH JAe(UIUTA SBIISIOTCS HEMIO-
cratku N, P, K u Mg. Henocrarok MuKpoasieMeHTOB, kpome B, 0Obr4HO He
MIPOUCXOTUT B MOYBE, XOTA nedumt Fe u Mn MOXeT BBI3BIBATHCS CIA00MH
anspare mo4B wiu OoJyie3Hs MU KopHed. OTHaKO OECIIOYBEHHEBIC CYOCTPaTHI
JIOJDKHBI MOJy4YaTh BCE MHUKPOIJIEMEHTHI, 8 €CIIU OHM HAXOJSATCS B HECOOT-
BETCTBYIOUIMX COOTHOILIEHUSX, TO CHUIIBHO BO3pPACTaeT BO3MOXHOCTH MPO-
SIBIICHUSI HEJTOCTATOYHOCTH WJIM TOKCHYHOCTH. B TO ke Bpems mepeyBmax-
HEHHBIE PACTEHHS B TOPIIKaxX ¢ TOp(HoM MOTyYT moiydars aedunur B, sTor
MMUTATEIBHBIA AJIEMEHT CJEeIyeT MOJaBaTh C OCTOPOKHOCTHIO, TaK KakK (u-
TOTOKCHYHOCTH MOXET HOSBIIATHCS CKOpEE, YeM B TIOUBE.
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5. OCOBEHHOCTH BO3JIEJIBIBAHHUSA OI'YPIHA .
B 3AIMINEHHOM I'PYHTE CIIOCOBOM MAJTIOOBBEMHOU
IrmipOINOHUKHN

Orypell B yCIOBUSAX PECHyONUKH B 3UMHHX TEIUTHIAX BBIPAIIHWBAIOT B
3UMHE-BECEHHEM WU JIETHE-OCEHHEM 000poTax. ONTHMAaIbHBIMH CPOKaMHU
IoceBa CeMsIH OTypla A 3UMHE-BECEHHEro o0opoTa SBIACTCS TepBast
JeKaja ekadps, a CPOK BBICAJKH paccaisl — IepBas JeKaga sSHBaps, I
JIETHE-OCEHHETO — MepBast JieKaia UI0HS, BbICaJIKa paccabl — Ha4ajio MIOJIS.

Paccagy orypua BbIpallMBarOT B paccalHbIX OTACJICHHUAX TEIIMLIBI.
B kauectBe cyOcTpara ajsl ee BhIpallliBaHUs HCIOIb3YIOT KYOUKH M3 MUHE-
panbHO# Batel THHA «I'pomany. Cpoku mocesa Juis 3UMHE-BECEHHETO 000-
pora — 25 nexOps, U1 JIeTHe-0CeHHETo — 15 HIoHS.

[ToceB cemsiH orypiia MOXHO MPOBOAUTH U B MYJBTUOJIOKH C TOCIENy-
OIIeH IepeBaIKOi CeSHIEB B KyOHKH W3 MUHEPAIbHON BaTHI.

Ilepen moceBoM KyOMKH PaBHOMEPHO IPOJHBAIOT IUTATEIBHBIM pac-
TBOpoM B 2-3 mpuema (3mexTponpoBogaocts 1,5 MCwm/cMm, pH 5,3) mo ux
MTOJTHOTO HACHIIICHHSI.

ITocne moceBa ceMsiH KyOWKH YKpBIBAIOT MOJMATHICHOBOH IIJICHKOH.
Temmneparypy Bo3myxa A0 HMOSBICHHS BCXOIOB IOIICPKUBAIOT HA YPOBHE
25-26 °C. OTtHOCHTebHAsT BIAKHOCTh CyOCTpaTa J0JDKHA COCTaBISITh 70—
75 %. IIpu nosiBIeHUM BCXOJIOB IJIEHKY CHUMAIOT. C 1eNbl0 TpeoTBpallie-
HUSI BBRITSTHBAHMS paccajbl Temneparypy cHuwkatot 10 19-20 °C. Cnabbie n
YPOMJIMBBIC PACTCHUA ¢ MYTOBYATBIM PACHOJIOKCHUCM IMCPBBIX HACTOAINX
JIUCTOYKOB BI)I6paKOBI)IBaIOT.

YactoTa ¥ BpeMs IIOJIMBOB 3aBUCIT OT OCBELEHHOCTHU, COCTOSIHUSL pac-
TEHUH, HalMYWEeM [peHaka MOoJ KyOMKaMH W TEeMIepaTypHOTO peXnMa.
[epeyBnaxkxaeHue cyOcTpaTa MPUBOANT K BETeTaTHBHOMY Pa3BUTHIO pacTe-
HUM, a 9aCTUYHOE IOJCYIIMBaHUE KyOMKa MPUBOIUT K YBEIHUCHHIO KOH-
LEHTPAINU COJICH B HEM U BBI3BIBACT T'€HEPATHBHOE Pa3BUTHE PACTCHHI.

KoHIeHTpaiio MmUTaTeIhbHOTO pacTBOpa CIENyeT MOANCPKUBATH Ha
ypoBHe 1,5-2,0 MCwm/cM, Tak Kak paccala Orypra OYeHb YyBCTBHUTEIbHA K
MOBBIMIEHHON KOHIEHTPAMU CoJel. DJIEKTPONPOBOAHOCTD BBDKHMKH W3
cyOcTpaTa mepej mocaaKon J0/KHa CoCcTaBsaTh 3 MCM/cM.

Uepe3 MecsI] MOCIe MOCAAKA KaleJIbHHUIBl MEPECTaBIAIOT Ha PaccTos-
Hue 6—10 cM oT KyOHKa MUHEPATLHOW BaThl, YTOOBI OHM HAXOJUIUCH MEX-
Iy IPEHAXKHBIMH MPOPE3SIMHU. DTO CIIOCOOCTBYET paBHOMEPHOMY pacipee-
JICHUIO TUTATELHOTO PacTBOpa B cybcTpare.
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K pacrenusim, BMecTe ¢ MOJMBHOM BOJOW MOAAIOTCA MUTATENbHbIE 3JIe-
MEHTHI. X KOJIM4ecTBO 3aBHCHT OT (pa3 pocTa pacTCHHS M JAHHBIX arpOXH-
MHYECKOro aHanusa (tabm. 16).

Ta6auna 16. CocTaB NMTATEJBLHOI0 PACTBOPA NPH BHIPAIMBAHUH OTypIa

Daza pasBHTHA pH KOHHCHTP&LIH?I QJICMCHTOB ITUTaHUA, MF/JT

N6 N-NH; | N-NH;| N-NO; P K Ca Mg
Paccana 120 — 30 90 70 180 140 25
VeuneHHbIN
pocr, 1BeTe- 5,6—| 160 10 30 120 70 280 160 40
HUE 6,0
gg:”"‘“’me' 200 20 40 140 | 65 | 300 | 160 | 45

[MoTpeOHOCTh B MUTATEIBHBIX JJIEMEHTAX BO3PACTACT C YBEIUYCHUEM
BEreTaTMBHOM MAaCChl U 3aBS3bIBAHUEM ILIOJ0B U MEHSIETCS M B 3aBHCHMO-
CTH OT MOTOJTHBIX YCIIOBHI.

Orypelr JiydIiie pacTeT U IUIOJTOHOCHUT IPU KOHIICHTPAIMH MTUTATSIEHOTO
pactBopa 1,7-2,8 MCwm/cMm. BecHoli U JIeTOM KOHIIEHTpAIUsl MTUTATeILHOTO
pacTBopa IOJDKHA OBITh HIDKE, @ B OCEHHHH W 3MMHHH NEPUOIBI — BHIIIE.
B muTarenbHBIE pacTBOPH TakKe BHOCAT MUKpo3eMeHTH (1/1000 i1 Boab);
KeNe30 CepHOKHcioe okucHoe — 6,0; OopHas kmcimora — 1,5; mapraner
cepHOKHCIBIN — 1,0; Mmenps cepHOkucias — 0,2; IIMHK CEPHOKUCIBINA, KOOAIbT
a30THOKMCIIBIM, aMMOHHMI MOIUOAeHOBO-KUCIbIH 110 0,1.

CyTO‘-lHa)I HOTpe6HOCTI) B BOJAC B 3aBUCHUMOCTH OT nepno,ua Bereraluu u
MOTOJHBIX YCJIOBHiA, a TaKXe OT MPOIEHTHOTO KOJHYECTBa JIpeHaXka Co-
crasisiet 0,4-3,0 1 Ha onHO pacteHue wiu 0,6—6,0 /M2 B ocenuwmii TepHoJ
pacTeHue MOTpeOIIseT MEHbBIIEe KOJUYECTBO BOJBI, B BECCHHUN W JICTHHIMA
MEPUOJIBI, TIPU MACCOBOM OTJaue ypokas M TCIUIOW COJHEYHOH morone —
MaKCHMaJIbHOE €€ KOJIMYECTBO.

Brenpenne MamooOBEeMHOH TEXHOJIIOTHH BBIPAIIMBAHUS KYJIBTYPHI
OTypIla paccYyNTaHO Ha BBIPAIIUBAHHWE BBICOKOYPO>KaHBIX THOPHIOB C
BBICOKAM KadeCTBOM IUIOAOB, OOJANAIOMINX YCTOHYMBOCTBIO K OCHOBHBIM
Oosne3HsiM. B OCHOBHOM BBIpaIIMBAIOT MAPTCHOKAPIUYECKAE THOPHIBL,
OTBEYAIOIIKE BHIIIC HA3BAHHBIM IIOKA3aTEIISIM.

[Inoponomenue orypua HaunHaercs yepe3 30-35 nHel mocie nocaaku.
CoOuparoT oAkl OTypIla Yepe3 JIcHb, a B IIEPHOJ MacCOBOTO cOopa — exe-
JnHeBHO. KynbTypy 3aKkaHYMBAIOT B KOHIIE HIOHS.

ITpu BeIpaniBaHMM Ha MalTOOOBEMHOW TI'MIPOIIOHUKE POCT pacTeHHUH
Jilerye peryaupoBaTh MOCPEACTBOM MOJWBOB U M3MEHEHUS] KOHIICHTpAIUH
MUTATEeILHOTO PacTBOPA.
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HNPUJIOKEHUA

Mpunoxenue 1

Buns! ynodpennii 4 ko3(ppuIHeHTHI KOPPEKIUH [JISl pacyeTa MUTATeJbHBIX PACTBOPOB

Y nobpenust Kosddpunuent
HazBanue
XHMHYecKas hopMmyna cozieprkanue, % KOPPEKIIHU

[KucioTsr:
a30THAas 100%-nas HNO; N -22; 0,46
a30THAas 45%-nas HNO; N-9; 1,11
a30THas 37%-nas HNO; N -8; 1,25
thocdopnas 100%-nas HsPO, P-32; 0,31
tdocdopnas 77%-nas HsPO, P -24; 0,42
dochopras 37%-nast HsPO4 P-12 0,83
N-15,5 0,65
KanbLuesas cenutpa Ca(NO3),H,0 Ca—22 0.45
. N -13; 0,77
Kanuiinas cenutpa KNO; K—38 0.26
AMMuayHas cenmuTpa NH;NO; N-35 0,29
O1HO03aMeILEHHbIN P-23; 0,43
(docdar kamms KH,PO, K-28 0,36
K -45; 0,22
Cynbdat kanus K>SO, S_18 0.56
Mg -10 1,00
CynbdaTt Maraus MgSO; - 7 H,O Sg_ 32 0.77
CynbdaT Mapraua MnSO4H,O Mg — 32 0,31
Eypa Na,B,0- - 10H,O B-11 0,91
Cynsdat meu CuSO0, - 5H,0 Cu - 26 0,38
MonubaaT aMMOHMS (NH;)sM070,, - 4H,0 Mo - 54 0,19
Xemar xenesa 330 Fe FeITIIA Fe-9 1,11
Xenar jxenesa Fe TTFe ATITA Fe—6 1,67
Xemnar xenesa 138 Fe FeDJIIA Fe-5 2,00
Xenart xenesa FeDITA Fe-14 0,71
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Ipunoxenue 2

JKBHBAJEHTHbIE MACCHI HEKOTOPbIX HOHOB

Wonst | Macca nona, Mmr | MunnurpaMmM-9KBUBAJICHT, MI
Katnonnt
Na* 22,99 23
K* 39,10 39
HN,* 18,04 18 (14 mr N)
Ca” 40,08 20
Mg 24,32 12
Cu* 63,54 32
Zn* 65,38 33
Mn* 54,94 27
Fe* 55,85 28
Fe** 55,85 19
AHHOHBI
ClI 35,45 35
NO;3~ 62,00 62 (14 mr N)
HCO; 61,00 61
S0~ 96,06 48 (16 mr S)
H;PO, 97,00 97 (31 mr P)
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Mpunoxenue 3

Ko3ppuumentsl nepecuera 31eMeHTOB U MX COETMHEHMIT

A3oT
4,427* NO; — N 0,266**
1,288 NH; <> N 0,776
1,216 NHz < N 0,822
5,714 NH;NO3; <~ N 0,175
4,498 HNO; <+ N 0,222
Keaeso
1,430 Fe,0; — Fe 0,699
2,228 FeSO, - 7H,0 < Fe 0,201
Kanapuni
1,399 Ca0 « Ca 0,715
2,497 CaCO;« Ca 0,400
4,296 CaSO,« Ca 0,233
Kaamnii
1,205 K,0 < K 0,830
2,228 K,SO, - K 0,449
Maruuii
1,658 MgO « Mg 0,603
3,467 MgCO; < Mg 0,288
4,950 MgSO, <~ Mg 0,202
MapraHnen
1,291 MnO <> Mn 0,742
2,749 MnSQ, < Mn 0,364
Harpuii
1,348 NaO, < Na 0,742
Cepa
2,497 SO;3+> S 0,400
Docdop
2,291 P,0, < P 0,436
XJiop
2,102 KCl < CI 0,476
1,649 NaCl < CI 0,606
1,343 MgCl, < CI 0,745

*HpI/I TIEPECUCTE OT IJIEMEHTA K COCANHCHUIO. **To K€, OT COCAMHEHUS K DJIEMEHTY.
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Ipunoxenue 4

YeabHblii Bec 1 KOHUEHTPalMs BOAHBIX pacTBOPOB

H3PO4 npu 20°C

Coneprxanne HsPO,4

VenbHbIN Bec seconoit, % o Conepxxanue P,Os
1,0038 1 10,04 0,72
1,0092 2 20,18 1,45
1,0200 4 40,80 2,90
1,0309 6 61,85 4,35
1,0420 8 83,36 5,80
1,0532 10 105,30 7,24
1,0647 12 127,80 8,70
1,0764 14 150,70 10,14
1,0884 16 174,10 11,60
1,0008 18 198,10 13,04
1,1134 20 222,70 14,49
1,1263 22 247,80 15,94
1,1395 24 273,50 17,39
1,1529 26 299,80 18,83
1,1665 28 326,60 20,28
1,1805 30 354,20 21,73

1,216 35 425,60 25,35
1,254 40 501,60 28,98
1,293 45 581,90 32,60
1,335 50 667,50 36,22
1,379 55 758,50 39,84
1,426 60 855,60 43,46
1,475 65 958,80 47,09
1,526 70 1068,00 50,71
1,579 75 1184,00 54,33
1,633 80 1306,00 57,95
1,689 85 1436,00 61,57
1,746 90 1571,00 65,20
1,770 92 1628,00 66,64
1,794 94 1686,00 68,09
1,819 96 1746,00 69,54
1,844 98 1807,00 70,99
1,870 100 1870,00 72,44
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IIpunoxenue 5

Konuentpanus u yneabnslii Bec HNO;z mpu 20 °C

Becogoii, % yz[e;iebc}mm Becogoii, % yﬂe;é’fhm Becosoit, % Y nenbHbIi
1 1,0036 35 1,2140 69 1,4091
2 1,0091 36 1,2205 70 1,4134
3 1,0146 37 1,2270 71 1,4176
4 1,0201 38 1,2335 72 1,4218
5 1,0256 39 1,2399 73 1,4258
6 1,0312 40 1,2463 74 1,4298
7 1,0369 41 1,2527 75 1,4337
8 1,0427 42 1,2591 76 1,4375
9 1,0485 43 1,2655 77 1,4413
10 1,0543 44 1,2719 78 1,4450
11 1,0602 45 1,2783 79 1,4486
12 1,0661 46 1,2847 80 1,4521
13 1,0721 47 1,2911 81 1,4555
14 1,0781 48 1,2975 82 1,4580
15 1,0842 49 1,3040 83 1,4622
16 1,0903 50 1,3100 84 1,4655
17 1,0964 51 1,3160 85 1,4686
18 1,1026 52 1,3219 86 1,4716
19 1,1088 53 1,3278 87 1,4745
20 1,1150 54 1,3386 88 1,4775
21 1,1213 55 1,3393 89 1,4800
22 1,1276 56 1,3449 90 1,4826
23 1,1340 57 1,3505 91 1,4850
24 1,1404 58 1,3560 92 1,4873
25 1,1469 59 1,3614 93 1,4892
26 1,1534 60 1,3667 94 1,4912
27 1,1600 61 1,3719 95 1,4932
28 1,1666 62 1,3769 96 1,4952
29 1,1733 63 1,3818 97 1,4974
30 1,1800 64 1,3866 98 1,5008
31 1,1867 65 1,3913 99 1,5056
32 1,1934 66 1,3959 100 1,5129
33 1,2002 67 1,4004
34 1,2071 68 1,4048
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