JRuBeHHA pOC/NH

Ha IIOYATKOBMX €TAIlldX PO3BUTKY

OpMyBaHHs Maily THbOTO BPO-
JKal0 MOYMHAETHCA 1€ Ha CTamil
MIepeNIIOCiBHOI IiITOTOBKH
HaciHHA. OTpUMaHHS CXOfIB €
BOK/IMBUM arpOTeXHIYHUM 3aXOJIOM,
OCKUIBKH 3 MOMEHTY TPOPOCTAHHSI HaciH-
HS TIOYNHAETHCS Peaslisallis FeHeTHIHOTO
ITOTeHIIiaTy POCIMHH. SIKIIIO TIpoliec Mpo-
POCTaHHSA HACIHHA YCKIAHIOETHCS Yepes
cTpecH abo HecTady HO>XKUBHUX PEYOBHH,
MaKCHMaJIbHa peasIi3alis TeHeTHIHOTO
ITOTEHIIia/Ty CTa€ HEMOXXIUBOIO 1 BXKe He
KOMIIEHCYEThCS KpAIlllUMHU YMOBaMHU ITi3Hi-
IIINX TIepiofiiB POCTY.
Jpy>KHs I10s1Ba CXOMIB BaXK/IMBA AK JIIA
03MMUX, TaK 1 U1 ApuX KynsTyp. llIBHnke
[IPOPOCTAHHS HACIHHS 30UIBIIIYE IITAHCH
CXOJIiB O3MMUX Ha MePE3UMIBJIIO HABITh
IIpH Mi3HIX TepMiHaxX CiBOU. A 1S IpUX
KY/IBTYP IPUCKOPEHHUI PO3BUTOK JIA€
MOYX/IUBICTB cX0OfaM e(heKTHBHO BUKOPHC-
TOBYBAaTH BOJIOTY 3 BEPXHBOTO IIAPY IPYH-
Ty Ta c(POpPMYBaTH ONTHMAIbHY TYCTOTY
CTe6I0CTOIO.
Ha noyarky cBOro pocTy cX0Onu IOJIbOBHUX
KY/IBTYP )KUBJIATBCS IIePEeBaYKHO 3aBIAKH
IIO)KMBHUM PEeYOBHHAM HACiHHA, OCKUIbKU
POCIUHA IIIe He3[aTHA IOIIMHATH iX Kope-
HEBOIO CHCTEMOIO, HaBITh P JOCTATHII
KUTBKOCTI y rpyHTl Tak, HanIpuKIaz, y KBa-
coJti, col Ta IHIITUX ABOJOIBHUX pocmiH yci
HeoOXiIHI W15 3apOofiKa MOKHUBHI Pe4OBH-
HU 3HAXONSATBHCA B CIM AJ0JISIX, @ B OJIHO-
IOJIbHUX POC/INH, TAKUX AK IIIEHUIIA 1
KYKyPyZ3a, BOHU pO3MillleHi B €HI0CIIepMi
(puc. 1).
Tomy npu HU3bKOMY 260 He 36a/1aHCOBA-
HOMY BMICTi B I'PYHTI €/IEMEHTIB YKUBJICH-
HsI, 0COOTMBO MIKPOE/IEMEHTIB, MiHepaJIbHi
pe3epBH HACIHHS TPAIOTh BaXKJIUBY POJIb ¥
POCTi Ta pO3BUTKY POCTHHHU. Brcoxuit
BMICT MIKpO€JIeMEHTIB Y IPOPOCTAIOUOMY
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HaciHHsa 6060BUX

) 52 r/kr Zn

(oro 1. Bnve BMICTY UMHKY B HaCiHHi Ha CTaH
nocigig nwenwyi (Ekiz et al., 1998, J. Plant Nutr.)

HAaCiHHI € YHIBepCca/IbLHUM MeXaHi3MOM
amarTamil pociuH 1o nediluTy MiKpoerte-
MeHTIB Y I'PYHTI Ta IIBUIIEHHA CTIFKOCTI
POCIUH 10 TPHOKOBHUX, GaKTepiaTbHIX
iHdexiit Ta IHIINX CTPEeCOBUX YMOB
(HeCcIpUATINBI TeMIIEPaTypH IPYHTY,
3MiHHa Bojoricts Ta pH). BHacminok
I[bOT0, IIepeAIIociBHa 06poOKa HACIHHA €
€KOHOMIYHO BUTiTHHUM i TPOCTUM CIOCO-
60M HaIXOM)KEHHA B POC/IMHY HEOOXiTHHUX
MIKPO@/IEMEHTIB.

ITix yac IPOPOCTaHHA HAMOUIbIIIC 3HAYCH-
HS 3 MiKPO€/IEMEHTIB Ma€ ITUHK (Zn), IKUi
6epe ygacTpb y cuHTe31 O1/IKIB, QYHKIIIOHY-
BaHHI MeMOpaH, pO3TAryBaHHI KJITHH Ta
MeXaHi3Max CTIMKOCTI 10 cTpecoBUX (ak-
TopiB. 3i 36inbIIeHHAM pH rpyHTY UM
BHCOKOTO BMICTY (ocdOopy PO3IHHHICTD
Ta IOCTYIHICTb Zn 3MeHIIyeThCs. [Tepe-
IIKOJKAIOTh POC/IMHAM ITOBHOLIIHHO
3aCBOITH HasABHUI ITMHK i3 IPYHTY TaKOX
3aMaJia BOJIOTiCTh, HU3bKa TeMIIepaTypa,
YIIUIBHEHICTh Ta HENOCTATHIN BMICT Opra-
HIYHOI peYOBHHU.

Ha mpaktutii 06po6xa HaCiHHs Zn CIIPUSIE
KPaIoMy IIPOTHUCTOSHHIO IPYHTOBUM
ITaTOreHaM, iCTOTHO TIOJIIIIITyE TOTTMHAH-
Hs1 bocdopy, oKpariye po3BUTOK KOope-
HEBOI CHCTeMU Ta 361/IbIIIYE TOCYXOCTIl-
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HaciHHga KyKypyA3u

Puc. 1. bynoBa HaciHHs BOONbHIX Ta OBHOAONbHUX POCMH

kicTb. Tak, HanpuKIIam, Ipy BUPOITyBaHHI
meHuI Ha Zn-aediliuTHIX KapOboHaT-
HUX IPYHTaX, HACIHH 3 O1/IbII BUCOKUM
BMICTOM IIUHKY MaJIO KpaIlly IIO/IbOBY CXO-
JKICTBh, BII3HAYAIOCA IIOCHIEHUM POCTOM
POC/IMH Ta IHTEHCUBHIIIIMM HaKOITUYeH-
HSIM CyXOl Pe4OBHHH, a Hafai — i popmy-
BaHHSM BHII0] BpoXKaitHOCTi (doTo 1).
Ha moyarky cxopis Ta B mepui 1,5-2
THDKHI TIC/ISI TOYATKY BereTallil Be/iuesHe
3HAYEHHSI TAKOK Ma€ 3a6e3IeYeHHs poc-
muH pochopom (P). Pocimaa min gac mpo-
pocTaHH K mKepeno ¢ocdopy 3 HaciH-
Hs1 BUKOPHCTOBYE 3aIlacHy PeYOBHUHY
¢itun. 3 rpynTy c1aboposBrHeHa KOpeHe-
Ba CHCTeMa POC/IUH Ha paHHIX eTallax pos-
BUTKY 3acBOIo€ docdop norano. Ipu
TeMIlepaTypi IpyHTy MeHIte +12°C mpo-
6/1eMa MOCHIIOETHCS Yepe3 HU3bKY
IOCTYIHICTB MiHepaIbHUX corelt pocdo-
py (puc. 2). ITpu ciB6i 03uMux y misHi Tep-
MIHHM, a TAKOXX IIPH CiB61 sIpUX y paHHi,
TeMIIepaTypa IPyHTY Ha rmbuHi 3arop-
TaHHS HAaCIHHS BUK/IIOYAE e eKTHBHE
BUKOPUCTaHHs pocauHaMu docdopy 3
IPYHTY i BHECEHUX IPaHy/IbOBAaHUX
no6puB. HpI/I nedinmti cboabopy BinbyBa-
€TBCA YIIOBUTbHEHHS KYIIIHHA i pocTy
KopeHeBol cucteMH. [Topymytorsca eHep-
TeTHYHil1, ByIJIEBOMHUI 0OMIH Ta Ipoliecu
IMXaHHSI, CIIOBUIBHIOETHCS (DOTOCHHTES,
POCIMHU C/IAOIIAIOTD 1 BIICTAIOTH Y POCTL.
®ocdop Bimirpae TakoX BaXX/IUBY POJIb B
00MiHI a30THCTHX PEIOBUH, IIPU HOTO
HecTavi IIOpYIIYeThCs CHHTe3 OUIKa i
3MEHIIYETHCS FOT0 BMICT Y POC/IHHI.
3oBHiIHIM cuMnToMoM pochopHOro
TOJIONYBaHHS € CHHIOBATO-3e/IeHe 3a0apB-
JICHHS JIVICTS, HEP1IKO 3 Iy pIIypoBUM a60
6pOH30BUM BIITIHKOM, 1110 TIOB SI32HO 3
HaKOIIMYeHHAM aHToLiaHiB. BogHouac
JIMCTS CTa€ APiOHIIINM 1 BYXKIUM, IIPUITH-
HSETBHCS PICT KIITHH i TKaHUH, 3aTPUMY-
€THCSI TIepexif] 10 PepORyKTUBHOI asu
PO3BHUTKY POC/IHH.

Os3nMi 3epHOBI Ha TOYATKOBHX €TaIax
PO3BUTKY HOTPeOYIOTh TAKOYX BUCOKOTO
piBHs 3a6esnevenns kamiem (K). B ocinniit
nepion cabxe 3abesrie4eHHs KajlieM
HeCIPUATINBO [T03HAYAETHCS Ha HAKOIIHU-
YeHHI ITyKpiB Y By3/Ii KyII[eHHS, 1110 3HU-
KY€ 3SUMOCTIHKICTB pocnuH. HaBecHi
HecTaya KaJlio 3MeHIIye piBeHb eeKTHB-

HOTO BUKOpHCTaHHA Bosoru. Kpim toro,
HecTaya KaJIiio IPU3BOIUTD 10 3HIDKEHHS
3aCBO€HHI a30TYy. [l1s1 epexTHBHOrO
3abesnedeHHs pociul GhochopoM, Kamiem
Ta IIMHKOM Ha eTarli TPOPOCTaHH, aKTH-
Ballii KOpeHeyTBOPEHHSI Ta CTPECOCTIKOC-
ti HBK «KBazmpar» pekoMeHIye IpoBOIy-
TH IIePeIociBHy 06poOKy HaciHHS 10O6pH-
BoM-ctumynsaTopom Ksantym CPK3
(CrPeKo3a). ITpenapar mictutsb ditorop-
MOHHU ayKCUHOBOTO TUITy Ta hocdop y
dopwmi dbocdiry, 1110 m06pe 3aCBOIOETHCS
KOPEHEBOIO CHUCTEMOIO Ta Ma€ (PyHIIIUIHI
BJIACTHUBOCTI.

HaciHHA 3 HU3BKOIO eHeprielo MpopoCTaH-
Hsl 1 TabKOY0 IHTEHCUBHICTIO ITOYATKOBOTO
pocTy notTpebye 10aTKOBOTO 3abe3edeH-
HS KOMIUIEKCAMHU MiKpOe/IeMeHTiB. Bin
TOT0, HACKI/IPKH 3aI1aC HOKUBHUX PEYOBHH
HACiHHA 610/I0TI9YHO IOBHOLIHHUI, 3aJ1e-
JKaTh XapaKTep, CIIPSIMOBAHICTh Ta IHTEH-
CHBHICTh O10XIMIYHIX IPOIIECIiB He TUIBKU
ITi/l 9ac IIPOPOCTAHHS, A I IIPOTATOM YCi€l
BereTarril.

Tax, Hanpukam, nedinur 6opy (B) Buxmm-
Ka€ CHIbHE CKOPOYEHHs BPOYKATHOCTI,
Yepes3 BaXXKi IOPyIIeHHS MeTabomisMy
HYKJ/IETHOBHX KHC/IOT, BYIJIEBOJIIB, OLIKIB i
ayKCHHIB, CHHTe3y K/IITHHHOI CTiHKH, ITiTiC-
HOCTi MeM6paH. Mloro 3acBOEHHS CIIOB/b-
HIOETHCS ITPH BUCOKKX pH rpyHTOBOTO
PO34MHY Ta IIOPYILIEHHAX BOIHOTO 6ajIaH-
cy. Moni6bnen (Mo) monomarae He6060BUM
POCIMHAM aCUMUTIOBATH HIiTpaTHI hopMu
a30Ty B 61IKH, a y 6060BUX KYIBTYP
cripusie dikcarrii 6y1p609k0BUME GaKTEPi-
ssMu atMocepHoro asoty. Ha kucmux
IPYHTAX, IPU BUCOKOMY BMICTi OpraHiqyHO1
pevIoBHHH a60 BHCOKHMX 033X HITPATHOTO
a30TY JOCTYIIHICTh MONIONEHY 3HIDKYIOTh-
cs1. Bonrouac mjst 06po6xu Hacinust 6060-
BHX 3 METOIO CTUMY/TIOBaHH: a3oTikcariii
CUMOIOTHYHUMH MIKPOOPraHi3sMaMu

€ Quantum

KBaHTym. XenaTHi go6pusa
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Puc. 2. 3anexHicTb NOrNMHaHHA enemMenTis
XXMBIIEHHS B[, TEMNepaTypy FpyHTy

IOLIBHO BUKOPUCTOBYBATH KOMIUIEKCHE
6opue no6puso Kautym BOP AKTHUB +
MOJIUBOEH (B + Mo). Docmimkeaas
[TOKA3YIOTh, 110 00pO6Ka HAaCiHH € edek-
TUBHIIIIMM METOIOM 3aCTOCYBaHHS MOJTi6-
[IEHOBMICHUX IOOPUB, HK BHECEHHSI IX ¥
IPYHT.

[HI111 MiKpO€EIEMEeHTH — 3aJ1i30, MifIb Ta
MapraHelb — TaKOX € IOTY>KHUMH KaTasIi-
3aTopamMu (epMEHTATHBHUX IIPOLIECIB y
IIPOPOCTKAX Ta BiirpaloTh Ba>K/IMBI MeTa-
60siuni pyHKii. 3po3yMino, 1110 HUSBKUI
iX BMICT y HaciHHI He MOYKe He BimOUTHCS
Ha IPOPOCTaHHI ¥ IONTbOBIIT CXOXKOCTI
pociuH. MX Ky/IBTypaMu iCHYIOTh Bapia-
il Mi>XK XIMIYHUM CKJIaJIOM HaciHHSA Ta IX
oTpe60I0 B Pi3HUX eleMeHTaX >KUBJICHHS,
tomy HBK «KBampar» cTtBopeHo 36amanco-
BaHi /11 Pi3HUX TPYI Ky/IbTYP KOMIUIEKCHI
no6pusa Ksantym 3EPHOBI Ta KBanTym
TEXHIYHI, siki gatots 3MOry 3ab6e3mneqnT
CXOIU HEOOXIMHOIO KIUTBKICTIO BCIX MaKpo-
Ta MIKpOe/IeMEHTIB Ha II0YaTKOBHUX eTallaX
PO3BUTKY.

S6upeitre mobp! ypouel 8 emaTHI] BTN
IHHOBAL|I/HI JOBPVBA "KBAHTYM" [/1A BY[Ib-AKWX 3ALAY OMTUMI3ALIT MMBMNEHHA.
« BiCOKa KOHLIEHTpaLlia NOMUBHMX eIeMEHTIB;

« Bucoka eeKTMBHICTb nput 06po6Li HaciHHS;

« HarnAaaHui a noZoBeHnin pe3ynbrat npi no3akopeHeBOMY MifKIBEHHI;
« Pinknin cTan;
« [lobpa CymicHiCTb 3 nectuLmaamm y 0akoBili CymiLui;

« MicTATb ryMiHOBI peyoBIHI, AMIHOKICNOTI Ta GITOrOPMOHY;
-MPALIIOE TABOPATOPIA TIUCTOBOT BIATHOCTUKH.

Cunyui nobpuea
NOKaNbHO

Pinki craprosi
nobpuea [liadan

®oro 2. EdextusHicTb 3acBOEHHS docdopy npu
BHeceHHi o6pue Keantym JIADAH.

EdexTuBHUM pillleHHSIM 3a0e3IedeHHs
POCIIMH MaKpoeTeMeHTaMU IIPH IOCiBi €
PinKi BUCOKOKOHIIEHTPOBaHI CTapTOBI
NPK-no6pusa Kaurym JIAPAH. ITi
6e36amacTHI IPYHTOBI HOOPHBA MaIOTh
HU3BKHUI COTHLOBUI 1HAEKC Ta BMICT
IOMIIIOK, MicTATh docdop y popmi
oprodocdary, KU FOCTYIIHUIT POCTH-
HaM HaBiTb 32 HU3BKUX TEMIIEPATYp
rpyuty (doro 2). Jliniitka cTapTOBUX
no6pus KBaHTyM I[IACDAH Hamae Ha-
61nbmy eKOHOMIYHY BiiTady 3a YMOBHU
IXHBPOTO BHECEHHS] MAaKCHUMaJIbHO O/TH3b-
KO /10 HaciHHs a60 OPYY 3 KOPEHEBOIO
CHCTEMOIO.

Tak“M YMHOM, BUKOPHUCTAHHS B TEXHOJIO-
TifX Cy4aCHMX CTApPTOBUX JOOPHUB Ta
KOMIUIEKCHUX ITpeIapariB I/Is Iepelio-
CiBHOI 06pOOKH HACIHHS TOPTiBETbHOI
Mapxu Quantum 3paTHe 3a6e3NeYUTH
POCIIHHU Ha II0YaTKOBHX eTaIlaX PO3BU-
TKY BCiMa BUCOKOIOCTYITHUMH (POpPMaMU
€/IeMEHTIB )KUBJICHHSA Ta chOpMyBaTH
IIOTEHITiaJI JJIs1 BUCOKOI BPOXKaHOCTI. [Pl
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