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ON3MONOrnYHN NPOMEHMU,
npegu3BuUKaHu OT HegoCTUr
VN USNNLWUIBK Ha Mep,

Mep
(Cu - Copper)

BuisyanHa anarHocTtuka

Ymeem nn ga “pasroBapsive ¢ pacteHuaTa"?
BuayanHa gmnarHocTtumka

ME[l (Cu - Copper oT naTUHCKMU cyprium)
3HayeHune Ha MeATa 3a pacTeHusiTa

Menra e MUKPOEJTEMEHT, KOMTO nopg cbopma Ha pas3fiMyHn opraHn4yHn n HeopraHM4YHM CrbeaunHeHna y4acrtea B

obMsiHaTa Ha BelllecTBaTa B pacTtuTenHnsa opraHn3bMm. YyacTBa B CUHTE3a Ha GenTbyYMHUTE, Bbrnexungpatute,
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BUTAMUHUTE U T.H.

MepTa Bnv3a B CbCTaBa Ha Ba)XHW OKUCITUTEITHU EH3UMU —I'IOJ'II/ICbeHOJ'IOKCI/I,D,a3a, aCKOp6I/IHOBa KncennHa v gp.,

M MO TO3N Ha4YnH y4acTBa B OKUCITUTENHO-PEeaYKLUMOHHNTE NnpoLecn B pacTeHudTa.

MepnTa noanomMara CBbP3BaHETO Ha CBOGOAHMTE KUCMOPOAHM paauKkanu, ¢ KOeTo ri npasu 6e3spenHu. BrnivsiHne
BbpXy asoTHaTa o6msiHa. Hapen ¢ monvuGaeHa B3ema yyacTve B AeMHOCTTa Ha (DePMEHTU, KOMTO KaTanuaupat
penykuusiTa Ha HATpaTUTE 4O aMOHSIK. 3HaUMTENHa e ponsiTa i npu poTocnHTe3aTa u AuwwaxeTo. MNomara 3a
0bpa3syBaHETO Ha NUTHKH B KNETbYHUTE CTEHU, C KOETO Noaabpa 3apaBuHaTa Ha pacteHusTa. OcobeHo BaxHa
e ponsaTa i 3a 06pa3yBaHETO Ha XM3HecnocobeH npallel, 1 cemeHa. lMoBuMLwaBa yCTOMYMBOCTTA Ha pacTeHusTa

Ha rbOMYHK BGonecTn 1 Ha cTpecodn akTopu.

Hy)qua Ha pacTeHuUATa OT Mea

KonunuectBoTO Ha MeaTa B pacTeHusaTa Bapupa cpegHo ot 1 mg/kg oo 20 mg/kg cyxo BewecTro. [Mpuema ce, 4e
3a HopMarHara 4erHOCT Ha oepMeHTUTe, MeaTa B pacTUTenHuTe TbkaHu Tpabea ga e 1,5-2,0 mg/kg cyxo
BellecTBO. [Noa ToBa HMBO 1 Hag 20—30 mg/kg Cyxo BELLECTBO Ce NosiBABaT CMYLLEHWS B PACTEHNETO U

00OMBBLT Hamansiea.

PacTeHusaTa ycBosiBaT MeATa No-MHTEH3MBHO B paHHWUTE ha3n OT pa3BUTMETO CU 1 0cOBEHO Npe3 nepuofa Ha

YCUIEH pacTex.

CTteneHTa Ha nornblaHe Ha megTa oT KOpeHunTe 3aBUCKU rmaBHO OT KOJTNYECTBOTO U q)opmaTa Ha MegHuTe
CbEANHEHUS B NOYBEHMUS U/Mnn XpaHUTENHUA pa3TBOp — NP BUCOKO CbAbpXaHWe Ha ycBOUMa mMe[,

NOrMbLLAHETO 1 € NO-UHTEH3AaUBHO.

YcBosiBaHe

MepgTa ce ycBosiBa OT pacTeHusaTa nog dpopMmaTta Ha eaHoBaneHTeH MoH (KynpokaTnoH) Cu+ u Ha oByBaneHTeH

MoH (KynpukaTtuoH) Cu2+.

HEOOCTUI HA MEL

OOwWwu cuMnTOoMM — MbPBUTE NPU3HaLIM ca NOo MylaguTe nUcTa

Nek nnu ymepeH oeuumut Ha Mea MoXe Aa Hamanu obvBa Unv pacTexa Ha pacTeHusiTa 6e3 SCHU NpU3HaLW.

CumnTOMUTE OT HEQOCTUI Bb3HMKBAT HAN-4ecTo B paHHUTE (*)a3l/l OT Pa3BUTUETO HA pacTeHnATa n ocobeHo
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npes3 nepunoaa Ha yCurieH pacTteix, Korato Te ycBodBat meara no-mHTeH3NBHO

Mpu HegocTUr Ha Mep ce NosiBsIBa XJ10po3a Mo MraguTe McTa, HO He Y Ha BpbxHUTe. Jluctata ca XfopoTUYHA C
HEKPOTMYHM NETHa, YCyKaHu KbM ropHaTa NoBbpPXHOCT. PacTeHusiTa 3arybsaTt Typropa cv U B CITbHYEBUTE
YyacoBe Ha [ieHs 3aBAXBaT, 40pY NPU HanMyMe Ha gocTaTbyHa Brara. PacTexbT Ha KOpeHUTe e CUITHO 3abaBeH.

Ll'b(*)Te)K'bT € CUJTHO OrpaHun4yeH nnun BbOOLIE Nuncea. PacTexHuTe Nbhku ymMmupar. [o6uebT PA3KO Hamanqaea.

YBenn4yaea ce YYBCTBUTEJTHOCTTA HaA pPaCTeHUATa KbM rbObuyHm bonectu.

MpuynHn

M3non3eaHe Ha TopdeH CybCcTpaT; BUCOKO ChabpKaHne Ha ocdop, Kanuin, XKensso, MaHraH, 6op n/vnm UmHk;
3aBULLEHO a30THO TOpPEHE; B1COKA Bb3AyLLHa TeMneparypa, BUCOKO pH (pasTBopMMOCTTa Ha MegHuTe

CbefMHEeHUs Hamansea).

Mpenoptbka

EnHo ot NbpBUTE HELla, Ha KOUTO Tpﬂ6Ba na ce o6pre BHMMaHNe, € pH Ha XpaHUTeNnHarTa cpega u aa ce

nogabpXxat onTuManHuUTe 3a Kyntyparta CTOMHOCTMW.

JInctHo nogxpaHBaHe ¢ meaeH cyndat 0,1%, HeyTpanuaupaH ¢ kanumeB xuapookuc (npubnusntenHo 0,5%) 3a
perynupaHe pH Ha pa3TBopa; BHUMAaTENHO N3MON3BaHe Ha TOPOBE, CbAbpXallyM MeAeH Xenat Unv rpaHynmpaHmi
MeOHM TopoBe Ha 6a3aTta Ha NoYBeHMs1 aHanM3 UM aHanuaa Ha XpaHUTeNHUs pPa3TBop, Tbil KaTo NNMHKUATA

Mexay HegoCTur Unn U3NnUsLK OT Me € MHOIo TACHa..

MAeHTM(bVILIMpaHe Ha CMMNTOMUTE Ha HeO4OCTUr oT Men no Kyntypu
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KoHmpona

Hedocmue Ha med npu nnodosu 3em1eH4yKo8U Kyamypu

CuvMnTOMM Ha HEJOCTUT Ha Me[ npu nnogoBU 3eyieH4YyKOBU KynTypu:

- Jluctara ca cMHKaBo3eneHu unu ceetnoseneHn. Kpauiiara Ha cpegHuTe U MnaguTte nucta ca TpbGoBMaHO

3aBUTN KbM CpEOHUTE HEPBU,

- Mpw no-cTapute nucTa Morat Aa ce NosiBAT HEKPOTUYHM NeTHa 6rn3o Ao 1 No cpeaHuTe HepBu. Xroposara ce
pasBuBa OT No-cTapuTe KbM Nno-mnaaute nucta. Mpu cuneH HegocTur xnopoaaTa obxsalla 1 HepaTypaTa.

[pbXKMTE ca 3aBUTK HaOoMy, HACOYBAWKN CPELLYTONOXHUTE Marku NUCTYeTa eaHo KbM ApPYro;

- MexayBbanuaTa ca CKbCeHM, NnucTaTta — Marnku 1 pacteHumeTo nobvsa XpacToBuaeH BUA;

- CunHo HamansaBa unu nunca Ll,'b(*)Te)K;

- Boan oo CTEPUITUTET,
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- 3abaBs ce y3psBaHeTO;

- MNnopnoBeTe ca ¢ BMNOLLIEHO KayecTBo. Te ca no-apebHu oT TUNUYHKUTE 3a copTa; NosABABAT Ce Marku XmbTHanm
yyacTbUM; UBETHT UM M30neaHsiBa 1 ce Briowasa BKyCbT UM. [Npu Texbk AeduunT nrnoaoseTe n3apebHsasar u

ca Cc HenpaBuiHa opma;

- PactexbT Ha cTb0noTo e 3abaBeH;

- JobuBbT HamansBea.

Hedocmue Ha med ripu IUCMHU 3e51eHYYKO8U Kyrimypu

CMMNTOMM Ha HEAOCTUI Ha MeA, NPU NIUCTHU 3eNIeHYYKOBU KyNTypu:

- n'prOHa‘-laJ'IHO MIaguTe NMCTa n3rmexnart 3akbpPHEINn;

- MNosiBaABa ce CUHbO-3eneH OTTeHbK. JlucTtata gobusar XINOpOTUYEH BUA,

-B XNOopOTU4HUTE obnactn Ha nucTarta moraT ga ce o6pasyBaT Marnkn HEKPOTUYHU NETHA, ocobeHo no

KpauiiaTa UM.
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-C Pa3BUTUETO Ha CUMNTOMUTE Han-HOBWUTE NIMCTa CTaBaT Nno-Mariku, Fy6FIT Onacbka cu 1 B HAKOMU cnyyaunm

nncTaTta Morat aa yBAaxHar.

- PacTexbT e 3agbpkaH 1 pacTeHnsaTa 06MKHOBEHO ca KOMMAKTHU, Thil KaTO pa3CTOSIHUETO Mexay nucTaTa ce

CKbCABAa,

- KauecTtBOTO € BrnoLueHo.

Hedocmua Ha med rpu nUCMHO-CcMb6IEHUME 3e/1eHYYKO8U Kyimypu

CMMNTOMM Ha HEQOCTUT Ha Mef, npu NINCTHO-CTBLONEHUTe 3eJIeHYYKOBU KynTypu:

- luctata ca yabrkeHu no cpopma n orbHaTV Hagony. LIBeTbT um e Gnep ¢ wvpoka 6sina HepeaTypa;

- XabuTycbT Ha pacTeHusTa e pexas;

- Mpu no-Texxbk HEQOCTUT MOXE Aa Ce MOsIBY XJ10po3a Mo 3penvTe NMcTa U HeKpo3a Ha ,CbpueBuHaTa’;

- PactexbT e 3agbpxaH.
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Hedocmua Ha Med rpu flyKOBUYHU 3eIeHYYKO8U Kymypu

CuMNTOMM HA HEAOCTUT Ha MeA NpPU NYKOBUYHU 3eJIeHYYKOBU KyNTypu:

- prxquaTa Ha MnaguTte NNCTa NoXbrTABaT, a No-KbCHO nobensiat 1 ce N3BMBAT KaTo cnupana unu ce

OrbBat NnoA npae bbbyl HAQony,

- PactexbT € 3a0bpXaH;

- Trocnute Ha JTYKOBULINTE CTaBaT MeK!, 6J'Ie/J,0)K'bJ'ITVI N TbHKU.
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Hedocmue Ha med npu Kryb6eHOoMnoOHU 3e/1eHYyKO8U Kyimypu

CuMnTOMM HAa HEJOCTUT Ha Me[ npu KﬂyseHOHHO,qHVI 3eJIeHYYKOBU KynTypu:

- NnctaTa ca cvHKaBO-3eMEHN U Ce M3BMBAT Harope no Nnocoka Ha LeHTpanHus Heps.. MosiBsiBa ce xnoposa u/

nnn Bpbx4yeTaTta Ha MmnaguTte Jfincta I'IOKaq.')eHﬂBaT;

- I'Ile no-cuneH HegocTur mnagute NncTa yBaxeaTt U yMUParT,

- PacTexbT e 3agbpkaH. CUIMHO 3acerHaTuTe pacTeHUsi ca 3akKbpPHENy 1 XITOPOTUYHM.

N3NMbLK HA ME[

O6owun cumnToMu

Meqara e eanH OT HAN-TOKCUYHUTE eNeMeHTU. Ta oTpaBs bepMeHTUTE 1 apyrn OUONOrMYHO akTUBHM BELLECTBA.

CuMnTOMM Ha MegHa TOKCUYHOCT BKITHOMBAT HaMarneH pacTex Ha netTopacTtmnte, a HoBUTe NIMCTA B HA4a10TO Ca
no-3efieHn OoT HOpMaliHOTO U cnej ToBa Ce NnodBsABa XJ10po3a Nno no-crapute NincTta, CbnpoBoaeHa C
06pa3yBaHe Ha Ka(*)FIBI/I neTHa 1 okaneaHe Ha nucTaTa. [NosaBsBaT ce n CMMNTOMKM Ha HEAOCTUI Ha Xens3o, a

MOHSIKOra 1N Ha MONUBOEH UMW LUHK.

TokcuyHaTa KOHLUEHTpaUus Ha Mef B XpaHuTenHaTa cpega (noysa, cybcTpaT) noaTucka NoKbBaHETO Ha
cemeHaTa. T orpaHn4yaBa pacTexa Ha KOpeHuUTe, Thbii KaTo U3rapsAT BbpXOBeTe Ha KopeHa. PasknoHeHuaTa

HamMandaBart.

MpnynHn
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MegHa TOKCMYHOCT MOXe [a Bb3HMKHE Crie[] MHOTOKpaTHO rnpunaraHe Ha oGopcku Top, 6MoTBbpaM BeLlecTsa
UMM NeCTULMAN C BUCOKO ChAabpXaHune Ha Cu; Kucena peakuus Ha cpeaara; 3aBuLLIEHO M3Mnon3BaHe Ha TopoBse,

CbObpXKalm Meq.

Mpenopbku

TOKCUYHMTE KOHLIEHTpaLUM Ha Mea TPyaHO ce Kopurmpart. YacTMYHO pelleHne e BapyBaHETO Ha no4veaTa 3a

HamMaldBaHe Ha KUCENMTMHHOCTTa Ha cpegata Ao pH OKOMo 6,5; n3nonsesaHe Ha C*)I/I3VIOJ'IOFW-IHO arikariHm Topose.



