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ON3MONOrnYHN NPOMEHMN,
npegu3BuUKaHu OT HeQoOCTUr
VN USAWLUIBK HA MaHraH

?

MaHraH
(Mn — Manganese)

Bu3syanHa anarHocTtuka

Ymeem nn ga “pasroBapsive ¢ pacteHuaTa"?

BmsyanHa AnarHoCTuKa

MAHIAH (Mn - Manganese OT naTMHCKM mangnes — MarHuT)
3Ha4yeHMe Ha MaHraHa 3a pacTeHusTa

MaHraHbT € eanH ot MUKPOENEMEHTUTE B PACTEHUNETO, KOMTO MMa camMOCTOsITENHa ponA. Ton y4yacTBa B

obmsiHaTa Ha BellecTBaTa. Kato enemeHT ¢ npomMmeHsnnBa BareHTHOCT, akTUBHO y4YacTBa B perynmpaHeTo Ha
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OKUCIUTENHO-PEAYKLUMNOHHUTE peakLmmn Npuv npoLecute Ha poTocMHTEe3a, avilaHe, asoTHa obmsiHa 1 ap. Ton e
akTVMBaToOp Ha peauua depmMeHTU (apruHasa, nentuaasa, eHonasa, XeKCokMHasa 1 ip.) U e OT CbLECTBEHO
3Ha4vYeHune 3a CMHTe3a Ha XJ'IOpOd)I/IJ'I. YyacTBa 1 B cMHTEe3a Ha 6enTbynHuTe U MasHuHuTe. Okassa NonoXUTESTHO
BNMAHME BbpXY AulaHeTo. MNogobpsasa kKauecTBOTO Ha NPOAYKUMATA, a CbLLO U YCTOMYMBOCTTA KbM

HeﬁﬂaI'OI'IpVIFITHVITe yCcnoBuA Ha BbHLUHATa cpena.

MaHraHbT BNr3a B CbCTaBa Ha pacTteHnaTa n BbB B HA KOMMIEKCHN CbedUHEHUA.

Hy>|q:|a Ha pacTeHusdaTa OT MaHraH

B pactutenHusi opraHn3bM MaHraHbT ce Hamupa B Manku konmdectaa (0,0001 — 0,02%). Hatpynsa ce B no-
ronsMo KonM4ecTBO B fiMcTaTta 1 no-marnko — B cTbbnata. CtapuTte nvucta CbabpKaT No-BUCOKO KOMMYECTBO

MaHraH ot mnagurte.

,D,ByBaJ'IeHTHVIFIT MaHraH ce yCcBosABa 6'bp30 OT KOpEeHnTe, a CbLo 1 OT NIncTaTta Mnpu JIMCTHO XpaHEeHe.

HeoGxoaumocTTa Ha pacTeHusiTa OT MaHraH ce NpPoMeHs Npe3 BereTauusita. MNpy NoBeYeTo KynTypwu
HeobxoaMMOCTTa OT MaHraH HapacTBa npes3 nepuoga Ha LbdTex 1 nnogoobpasyBaHe, a ¢ HanpeasaHe Ha

BeretaundaTa — HamansaBsa.

YcBosiBaHe

PacteHnara ycBOABaAT MaHraH OCHOBHO KaTo AByBalieHTEeH KaTuUOH (Mn+2), HO CbLUO yCBOABAT U TpUBarieHTeH

MaHraH ( Mn+3) n nepmaHraHateH noH (MnO4).

HEOOCTUI HA MAHTAH

O6wmn cumnTomun — nbpBUTE NPpU3Hauu ca Nno BPpbXHUTE NUCTa

HegoctursT Ha mMaHraH Bogmu 4o XINopo3a Mexay HepBuTe, Kato caMnTe HepBKW OCTaBaT 3elieHn 1 TOBa npuaasa
NbCTbP BMA Ha NUCTaTta. CumMnToMUTE Ca CXOOHWU C Te3n OT HEAOCTUr Ha Xena3o u/unu marHesuin. Pasnukara
Mexay CMMNTOMUTE Ha He4OCTUI Ha MaHraH n Ha MarHesum e, 4ye npu MaHraHa nbpBUTE NpPpU3HaUK ca no

Mnagute nnucTta, a npu MarHesmm — no no-crapute nnucTa.



€JIEKTPOHHO CIIMCAHUE 3a PACTUTEIHA 3alATa

PacTutenHa sawmras ceneta, Topoe  sevie e

ISSN 2815-522X

MaHraHbT € 4YacTMYHO NOABMKEH ENIEMEHT B pacTEHMETO, Taka Ye CMMMNTOMUTE MOraT [la ce MosABAT MbpPBO B
Hal-MnaauTe, HO MPU NO-CUNEH HEQOCTUTr ca 3acerHaTu U Har-ctapute nucTa. MbpBoHaYanHo CUMNTOMUTE ce
NposiBABAT KaTo XJlopo3a Mexay LeHTpanHUTe HEPBY KakTo Mo MraguTe Taka, v no ctapuTe nucta B
3aBUCKMMOCT OT BMAa pacTeHue. Bcneactsme Ha ToBa € Bb3MOXHO [1a Ce NMOABAT HEKPOTUYHU NeTHa, U Aopu
okaneaHe Ha nucTaTa. o HepBUTe ce NosIBABAT YepHO-KadsiBM NETHA, KOUTO ca MHOroGpoViHK Mno GrneauTe
BPBbXHU NnucTa. B cneapawarta dhasa Ha MaHraHoBO rmaayBaHe LANoTo pacTeHne 4obusa kadas 1 KbNT

OTTEeHBK, a MnagnTe NincTta ce CBMBAr.

MpnynHn

Hwucko CbAbpXaHMe Ha MaHraH B XpaHutenHarta cpena,; U3rnubK oT Kanuum n/mnm xensso; 3acyllaBaHe Ha

XpaHuTenHaTta cpefa; kapboHaTHa MoYBa; ankanHa peakuus; CunHa aepauus Ha XpaHuTenHarta cpeja.

Mpenoptbka

MonobpsiBaHe Ha BOOHUS PEXUM; KOPEKLMsl Ha peakuusita Ha cpefaTta — BHacsiHe B No4YBaTa Ha Nnoakucensisallm
BeLLecTBa U TOpoBe; NIMCTHO nogxpaHBaHe ¢ 0,1% pa3TBop Ha MaHraHoB cyndart. [pu XnaponoHHUTE KynTypu

M3non3BaHe Ha XpaHuTerieH pasTeop, cbabpxall 0,3 ppm Mn.

Mp,eHTmbuu,MpaHe Ha cMMNTOMUTE HA HeA4OCTUI OT MaHraH No KynTypu
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Hedocmue Ha maHaaH npu 1;10008uU 3e51eHYYKO8U Kynmypu

CumMmntomMuM Ha HegoCTUr Ha MaHraH npuv NJo4oBU 3eJieH4YYyKOBU KynTypu:

- Iluctatacac XapaKTepHo HallapBaHe — HepBUTE 3ana3Bart 3eJieHNA CU LUBAT, a TbKaHTa MeXxay 14X
noXxwunrasa. B no-kbcHa q)asa B CBeTaTa 4act, 0cobeHO OKOoro cpeaHnTe HepBu, ce noasAaBaT D,pe6HVI,

XINbTHaAIN, NOCTENeHHO HapacTBall HEKPOTUYHU NEeTHa. I'Ipvl CUINHO rmagyBaHe nnucTtaTta okKanear,

- 3a pas3nuka OoT HeaOoCTUra Ha Xesnd30, Nnpu NnpoabinKUTeneH Unnm cuneH HegoCTur Ha MaHraH, ca 3acerHatm m
cpeaHnTe n ctapuTe nncTta U Taka uanoTto pacteHne nobuea Ka('bFIB N XBbNT OTTEHBK, a MnaauTe nincTta ce

CBMBarT,

- o HepBUTE ce nosBABaT YepHO-KaPABU NETHA;
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- MnopoBeTe ca ¢ BrOLWEHO Ka4ecTBO: NOSIBABAT Ce Marsku pa3npbCHATU KOPKOBW NETHA, TbMHU NEeTHa n/vnum

KYXUHW;

- Pactenundara ca 3akbpHenu;

- NobnebT HamansBa.

CMAHAK  -Mn

Hedocmue Ha maHe2aH rpu IUCMHU 3e/1eHYYKO8U Kyrmypu

CuMnTOMM HAa HEQOCTUT HA MaHraH npv NMTUCTHU 3eJIeHYYKOBU KyNnTypu:

- MbpBOHaYanHo MnaguTe nucTaTa ca ¢ MexayHepBaTtypaHa XIoposa;

- L|,$IJ'IOT0 pacTteHne e CBeTI1I03€eS1IEHO. Mo-kbCHO e obxBaHaTo OT XJ1opo3a, crnen KoeTo ce pa3BmBa HEKpPO3a,

- PactexbT e 3a0bpXaH;

- PasBuBaTt ce cMMnTOMM Ha HEOQOCTUI Ha XXEens30 — nucTata craeaTt bneau;

- PacteHunara ca 3aKbpHENun, Ka4eCTBOTO — JTOLLO.
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Hedocmue Ha maHeaH ripu nUCmMHO-cmbbrieHU 3er1eHYyKo8U Kyrnmypu
CyuMNTOMM Ha HEAOCTUT Ha MaHraH NPU NIMCTHO-CTLONEHUN 3eNeHYYKOBU KynTypu:

- PasBuBa ce MeXayHepBaTypHa XJ10po3a, a B HAKOW Cilydaun nuctaTta NoXbrTABaT Ha NeTHa. [NosiBsABaT ce n

Malikn HEKPOTUYHU NETHA,

- I'Ipvl npoabIKUTENEeH HegoCTur Han-mnaguTe nmcTa NoXbNTABAT HAMbIIHO;

- lluctata ca no-marnku ot HOPMaJiHOTO U Ca U3KPUBEHU C XITOPOTUYHN pb603e;
- B Hakoun cny4yaun ce nodasaBaTt po30BU OTTEHBbLUU BbPXY p'b6OBe Ha nucrarta,

- PactexbT e 3a0bpXaH N paCTeHndaTa ca 3Ha4YnTernHo no-mMarnkm oT TUNn4YHUTE 3a copTa.

N

Hedocmua Ha maHzaH npu NyKoB8UYHU 3e/IeHYYKO8U Kyrimypu
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CMMNTOMM Ha HEQOCTUI HA MaHraH npu NyKOBU4YHU 3€JIeHYYKOBU KynTypu:

- PasBuBa ce MeXayHepBaTypHa XJopo3a KaTo XbJ/Th neBmnun no nucrtara. TbKkaHTa mMeXxny HepBuUTe CTtaBa BCe

no-XbfTa Ao NbJIHO n3bensBaHe Ha nNucTaTa;

- KauecTBOTO € BrowieHo, a 4OOMBBLT — HUCHK.

Hedocmuz Ha Mn KoHmpona

Hedocmue Ha MaH2aH rpu KOPeHon/100HU 3e/1eHYYKO8U Kyrimypu

CMnNTOMM HAa HEJOCTUT HA MaHraH npu KopeHoNNoAHU 3eJIeHYYKOBU KynTypu:

- Ilnuctarta ca 3eneHu ¢ XINOPOTUYHK NEeTHa B MexayHepBaTypHaTa TbKaH. [Mo-kbCHO NUcTaTa NoXbNTABAT

n3ysano. CumntomuTe obxBawiaT u ctTapuTe NUCTa;

- PacTexbT e 3abaBeH;

- KopeHonnogute ca gpeGHW, BNakHECTH U C BrIOLLIEHO BKYCOBO Ka4eCTBO.
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KAPTO®H

Hedocmue Ha maHeaH rpu Kiy6eHornoOHU 3e/1eHYyKo8U Kynmypu

CumntomMuM Ha HeJoCTUrr Ha MaHraH npu Kny6e|-|onnom-m 3eJIeH4YYyKOBU KynTypu:

- nprOHa‘-laJ'IHO MnaauTe nmcta nmat MbTHO3ENEH LBAT, a NO-KbCHO Ce pa3BMBa MeXAyHepBaTypHa XJ1opo3a C
MHOXXEeCTBO MaJllkm YepHu nnu Kad)FIBI/I neTHa, nokanu3npaHu npegnmHo no HepeuTe, No p'b6OBeTe mnnn no

uanata NnoBbpPXHOCT Ha MinaguTte JNUCTa;

- PactexbT e 3aadbpXaH U pacteHndTa ca I'IO-D,pe6HVI OT TUNNYHOTO 3a COopTa,

- 10OMBBT € HUCHK;

- KayecTBOTO € BrioLleHo.

N3NUWBbBK HA MAHIAH

O6oLWwmn cumnTomMu

n'prI/ITe CMMNTOMU Ha TOKCUYHOCT Ce Ha6rno,anaT no ctapuTte nnucTta, TbI KaTO MaHraHbT € no-TpyaHoO

noaBm>XeH B paCTeHUETO. HepBaTypaTa Ha CTapuTe fimcta NnoTbMHABA, JTUCTA pobusar YyalukoBugHa (bopma nce
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nosiBaBaT Gnegun, XNbTHaNM, HenpaBWuIiHO o@opmeHm neTHa no MexayHepBaTypHaTta TbKaH. MeTHaTa,

pas3nosioXXeHn Han-6nmns3o 0o pbboBETE Ha NUCTaTa, CTaBaT YepHU. PacTexbT Ha KOPEHUTE € 3aQbpKaH.

Mpwv NogabpXaHe Ha BUCOKW HMBA Ha MaHraH, ce HabnogaeaT kadsiBu NeTHa BbpXy CTapuTe nucTa u
HepaBHOMEpPHO oLBeTsiIBaHe, Pa3BnBaT ce 1 CMNTOMM Ha HEOOCTUT Ha XKEMsA30 — MeXAyHepBaTypHa XJiopo3a u

HEeKpO3a Ha Minagute JTInCTa U BbpxXa, KOeTo BOAWM A0 CnnpaHe Ha pacTteXxa.

MpuynHn

Kucena peakuus (pH < 5.4) Ha xpaHuTenHaTa cpefa; n3non3saHe Ha no-rofnemMmu Konuyectea cynepdocdar,
HUTPaTHM TOPOBE NN APYrM OU3MONOrMYHOKMCEN TOPOBE; NOLL ApPEeHaX — NPeoBnaXHsIBaHe Uu 3acyllaBaHe;

nponapeaHe Ha rnoysara.

Mpenoptbka

Kopekuusa Ha pH — BapyBaHe Ha Kucenu noysu; npoMmBaHe Ha cybcTparta; nogobpsiBaHe Ha ApeHaxa.

UpeHTudMUMpaHe HA CUMNTOMUTE Ha U3NULWIBLK HAa MaHraH No KynTypu
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KPACTABULMN
+Wn

M3nuwbk Ha MaH2aH rpu no0osu 3e/1eHYYKO8U Kyrimypu

CMNTOMM Ha U3NULIBLK HA MaHraH npu NnogoBU 3eJieH4YYKOBU KynTypu:

-B MeXayHepBHaTypHaTa TbKaH Ha No-CTapuTte JInCTa ce pa3BmBaT HEKPOTUYHW NETHa. Mo-kbCHO ce nosiBsBa
HEeKpO3a Ha cpeHunAa HepB 1 Ha No-rofieMnTe CTpaHM4Hn HEPBU. [NosiBsiBa ce HEKpO3a No BpbXxyeTaTta Ha

cTapuTe nucra. Cnep ToBa nucrara ce N3KPpUBABAT, Ha6pb‘-IKBaT M OKanear,

- Mo ctvbnara un OPBXKUTE Ha NCTaTa Ce noAasABat MHOFOGpOVIHI/I nnnaesn TOHNLN;

- No-gonHuTte nucta npexaespeMeHHO oCTapAaBaT KU OKanear,

- PacteHuneto [J,O6VIB8 KaCbFIB M XKXBINT OTTEHBK, a Mnagute fimcta ce CBMBarT,

- PacTexbT e 3abpykaH 1 pacTeHnsaTa ca no-apeGHn OT TUMMYHOTO 3a CopTa;

- JoOGUBBLT € HUCHK.
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CAJIATA + Mn

UN3nuwbK Ha MaHaaH npu riucmmHyu 3efieH4yKosu Kynmypu

CMNTOMM Ha U3NULIBLK HA MaHraH npu NTMCTHU 3eJIeHYYKOBU KynTypu:

- MankaTa HepBaTypa Ha no-cTapuTe nucTta ctaBa kadsBsa;

- PasBuBar ce manku HEKPOTUYHN NEeTHa Mo BbpXa U p'b6OBeTe Ha CTapute nucrara. MocTeneHHO mankuTe

neTHa ce cnveaT B NO-rofiemMu 1 nuctaTta n3cbxeatr. Mnagurte nucta ca 3aKbpHenwu,

- PacteHusaTa ctaBaTt pexasu;

- 10OGMBBT € HUCBK U C BMOLLEHO Ka4ecTBo.

.|'

M3nuwbk Ha MaH2aH rpu Kiy6eHomnno0HU 3e/1eHYYKO8U Kyrimypu

CMNTOMM Ha U3NULIBLK HA MaHraH npu KnyﬁeHOHHOp‘HM 3eJIeH4YYKOBMU KynTypu:
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- nO-CTapl/ITe nucta ctaeart 6nenosenexHn n ce pas3BnBaT HEKPOTUYHU MNMETHA, KOUTO MOXE Aa NOKPUAT udanata

JINCTHa NOBBbPXHOCT,

- Mo cTbbnarta n gpbXKKUTE Ha NMcTaTta ce NosiBABaT MHOrOOpOoriHM Nunaesu unu kadsem Todnun. 3acerHatuTe

JINCTa NOXbNTABaT U3LUAJIIO U OKanBar,

- Pa3BnTreTo Ha KopeHuTe U (POPMUPAHETO Ha KIyGEHW € BIOLIEHO;

- PactexsT e 3agbpkaH.



