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Cb3naBaHeTo Ha MUKpobManHUTe BMOCTUMYNATOPK HalN-4eCTOo Ce U3BBbPLUBA YPE3 KyNTUBUPAHE Ha

MUKPOOPraHN3Mm BbpXy pasnnyHu XpaHuTenHu cpeau. MonyyeHata MukpobHa Gromaca n MetabonuTHM
npoaykTu ce hopMynmpaT Kato Te4HU MUKpobuanHu npenapatu (B ctabunmampaHa cpefa), kKato U3cyLleHn
NPOAYKTM (Ype3 NnohunmnsnpaHe) unu ce BKIOYBAT B onpeaerieH HocuTten (Lenynosa, 4eKcTposa,

eKCnaHaupaHa rnvHa v ap.) Uy B CycreH3ausl.
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MwukpobranHnte GuocTmynaTtopu ce npunarat Bbpxy CEMeHa, novsa (QUPEKTHO UM NpU HanosiBaHe U
depTuraums) nnu BereTmpallm pacteHms. HesaBucmmo, 4e MexaHM3MnTE Ha AENCTBME HA MUKpPOBManHuTe
BrocTumynaTopm BbpXy pacTeHMsITa He Ca HaMbIIHO Pa3KpUTK, CbLLeCcTBYBaT ybeamTenHu gokasaTencrea 3a
NoNoOXMTENHOTO MM BNUsIHUE BbPXY pacTexa Ha pacTeHusita. Cera ce npuema ce, Yye edhekTuTe UM ce gbrkar

Ha CTUMYynnpaHe Ha pas3rin4yHu npouecu, OCHOBHUTE Cped KOUTO Ca CrieaHuTe:

e ©BuonornyHa asoTdukcaums
o MobOunusauusa Ha HepasTBoOpMMK hocdaTu;
e MPOM3BOACTBO Ha Xenatupalluun Xena3o CbeaUnHEeHUA,;

e Npon3BoACTBO HA XOPMOHWU N KOHTPOJ1 Ha (*)I/ITOXOpMOHaJ'IHVIFI cTartyc.

Mone3Hun echekTn Ha GakTepun U pnsobakTepumn 3a pacTeHnATa

BuonornyHara asoTdmkcauma e eanH oT Har-n3BecTHUTE edpekTn Ha cumbunoTnyHuTe (Rhizobium spp.) n
HsKoUM apyrvn Mukpooprannamu (Azotobacter spp., Azospirillumspp., Bacillus polymyxa, Gluconoacebacter
diazotrophicus, Burkholderia spp. n gp.). AtmoccepHuaT a3ot (N2, 78%) e HeQoCTbMNEH 3a pacTeHUsaTa, nopagu
N3KNIOYMTENHO cTabunHaTa TporiHa Bpb3ka Mexay ABaTa a3oTHM atoMa. [ocoyeHnTe MUKPOOpraHn3mm Ypes
€H3/Ma HUTporeHasa nmaTt CnocobHOCT Aa NpeBpbLiaT aTMocdepHUs a3oT B JOCTbNHATA 3a pacTeHusTa

amoHueBa copma (NH4+).

Ponsta Ha cumbunoTMyHaTa asoTdMKcaumsa 3a a30THOTO XpaHeHe Ha 6000BUTe KyNTypu € U3BeCcTHa OTAaBHA.
Mo-3HaunTeneH NHTepec cera npeacTaensiBa cnocobHOCTTa Ha CBOOOAHO KUBEELLUTE MUKPOOPraHM3Mu Aa
rnoanomaraT a3oTHOTO XpaHeHe Ha ApYri 3eMedericku KynTypu. HannyHata nHdopmauusi B T031 acrnekT Bce
OlLIe e OrpaHNYeHa, Ho MMa cxBalllaHe, Ye Npy GnaronpuUsTHYU YCroBus MUKpobuanHute Guoctumynartopw,

cbabpalm cBobodHoO XmnBeelmn asotTdmkcaTopu, Morat Aa oboraTaT nodsaTa ¢ 2-3 Kr a30T Ha Agekap.

[pyr mexaHmsbm, 4Ypes konto pusoctepHute 6aktepum (PGPR) ctumynupar pactexa Ha pacteHusTa, € 4pes
noBuULLI@BaHE OOCTBLMHOCTTA Ha hocchopa m XKensas3oTo B noysaTa. Bbnpeku, Yye obLLoTo ChbabpKaHne Ha
docdop B noyBata 06MKHOBEHO € BUCOKO, caMo 0.1% OT Hero e 4OCTBLMNHO 3a pacTeHusTa, nopaan XMMmMyHa
dukcaums n HACKa pa3TBOPMMOCT. MUKpOOpraHM3mMmnTe cb3gaBaTt Bb3MOXHOCT 3@ BMonornyHa TpaHcgopmMaums
Ha Hepa3TBOPMMUTE HEOPraHWYHU U OpraHu4Hn gpocaTi B 4OCTBMHU 3a pacTeHusTa popmu. Te cuHTesnpar u
N3NbyBaT B NOYBEHATa cpefa OpraHnYHM KUCENuUHU n dpocdatHn eHsmmun (dpocdatasa n putasa). OpraHnyHuTe
KNCENWHW yBennyasaT AOCTbMHOCTTA Ha HeopraHnyHuTe dooccaTu, a pocdaTHUTe eH3UMU — HA OPraHUYHUTE
docdaTtn. OcHoBHUTEe PGPR, KOUTO MMart Ta3m cnocobHocT cnagat kbMm pogoseTe Burkholderia, Pseudomonas,

Bacillus, Rhizobium, Agrobacterium, Achromobacter, Streptomyces, Micrococcus, Erwinia n gp. Tesn
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MMKPOOPraHM3Mm o6LLIO NPon3BEXAAT OPraHNYHWN KUCESTMHU C HACKO MOSEKYIHO TErno, KOUTO NoAKUCnaBaT
NMoYBEHMSI pa3TBOP M MO TO3M Ha4YMH NOBULLABAT Pa3TBOPMMOCTTA Ha dpocdaTHMTE NOHM OT hocdop-
cbabpXawuTe ce cbegmHeHnsd. Ypes pasTBapsaHe Ha Hepa3TBopuMn pocdaTt, MUKPOOPraHM3MmnTe MmoraT ga
acumMunupar 3HayuTernHa 4acT oT P MHOMPEKTHO OT NoYBeHUs pa3TBop. [pn oTMMpaHe Ha MUKPOOHUTE KIeTKM
cbaobpxalms ce B Tsx doocdop ce ocBoboXxaaBa, KOETO NO3BOSIsIBA HEFOBOTO YCBOSIBAHE KAKTO OT pacTeHusTa,

Taka n oT Apyru no4BseHn opraHU3Mu.

docopo-pasTBapALLMTE MUKPOOPraHN3MM NPOSIBABAT LUMPOK CMEKTHP OT META0ONUTHU (OYHKLIMM B pa3nnuyHmn
cpeau, KOeTo BOAM A0 3HAYUTESTHO MO-BUCOK pacTeX Ha pacTeHusTa, nogobpeHn CBOMCTBA Ha NoYveara U
noBuLLIeHa B1oONorMyHa akTMBHOCT. Te3n MMKpPOOpraHn3Mm y4acTBaT 1 BbB (PMKCMPAHETO Ha aTMOCepHNS a3oT,
ycKkopsiBaT OOCTBbMHOCTTA Ha APYrY MUKPOENEMEHTH, NPOM3BEXOAT PACTUTEINTHM XOPMOHU KaTo ayKCUHM,
UMTOKMHMHM 1 rmbBepennHn; ocBoboxaaBaHe Ha cnaepodopu, LMaHoBOAOPOA, EH3UMN U/ PYHTULNGHN
CbeaMHEHUs KaTo XUTKHA3a, Lienynosa, npoteasa, KOUTO OCUTypsiBaT aHTaroHn3bM cpeLly oMTonaToreHHu

MUKPOOPraHn3mMn.

[onsiMa yacT OT Xensi30TO B MOYBU C HeYTparHa unu ankarnHa peakuusa ce Hamupa B HeyCcBOMMa 3a pacTeHusaTa
dopma kaTo hepu-inoH Fe(lll). PacteHuaTa nvat ase ctpaternm 3a NornblUaHe Ha Xens3o: cTpaTternsa 1 ypes
yBennyaBaHe Ha pa3TBOPMMOCTTa My, MOCreaBaHo OT peayuupaHe go depo-noH Fe(ll) B membpaHmTe Ha
KOpPEHOBUTE KMETKM 1 cTpaTernsa 2 (OCHOBHO NPW XUTHUTE BUAOBE) Ype3 oTaensaHe Ha domtocuaepodopu, KouTo
obpaasysat xenatHu komnniekeu ¢ Fe(lll). PusocdepHute MmkpoopraHmamm nogobHO Ha XXUTHUTE KynTypu morat
A YNeCHSIT NPUEMAaHETO Ha XKernsa30 OT pacTeHUdATa Ypes CUHTE3 Ha MUKpobuanHu cugepodopu
(HMCKOMONEKYMNHU XenaTHU cbeauHeHns. baktepunte npoayumpaT OCHOBHO Tpu rpynu cugepodopm -
KaTexonaTtu, XMapokcamaTy 1 KapbokcunaTu, a NoYBeHnTe rou - YeTupm rpynu; epruxpomm, KOMporeHu,
dby3apyHUHN 1 POAOTOPYNIMHOBA KUCENUHA. He3aBncumo oT TaxHaTa npupoaa Te obpasysar pa3TBopumMu cepu
KOMMMEKCH, KOUTO Ce BKIKYBAT B acUMmUnaumsita Ha xena3oTo 1 YCBOSBaHETO My OT pacTeHusTa. [pegnonara
ce, 4ye komnnekcwT Fe(lll)-cupgepodop ce obpasyBa Ha MUHepanHaTa NOBbPXHOCT, NMPEXBLPIIA CE B NMOYBEHUS
pasTBOp 1 CTaBa JOCTLIEH 3a YCBOSIBaHe OT Apyrn opraHu3mMu. PonaTa Ha cuaepodopuTe He ce usyeprnsa camo
C noBuwasaHe BuoHann4yHocTTa Ha Fe, a CcbLyo 1 C Bb3MOXHOCTTa Aa obpasyBaT KOMMNIIEKCU C OPYrv OCHOBHU

enemeHTu (T.e. Mo, Mn, Co u Ni) B okonHata cpega, nogobpsiBarikm MMKPOOHOTO UM YCBOSIBaHE.

TpeTn MexaHu3bM, MO KOMTO MUKPOOPraHU3MUTE BIUAAT BbPXY pacTeHUNATa, € CBbp3aH C NPOoAyKUMATa Ha
pacTUTENHN XOPMOHU (NN PaCTEXHN PErynaTopu), KakTo U C KOHTPOJT BbPXY XOPMOHaIHMSA CTaTyc Ha
pacTeHudaTa. N3BecTHO e, Ye HUTOXOPMOHUTE ayKCUHN, TMBEepennHn, LMTOKUHUHW, eTUIeH, abcumcnHoBa

KucenvHa v Apyru perynupar peavua ousnonormyHn n MopdponorniHm npoLuecy B pacteHusita.
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MHorokpaTHO € yCTaHOBEHO, Ye B MHOKYIMpPaHUTE pacTeHNs HaMmansasa eMucusaTa Ha UTOXOPMOHA ETUSIEH.
ETMNeHBbT € M3BECTEH KaTO XOPMOH Ha cTapeeHeTo. HeroB npefLllecTBeHNK B pacTeHusaTa € 1-aMuHo-
uuknonponaH-1-kapbokcunHa kucenuvHa (ACC). B cTpecoBu ycroBusi, NPOAYKLMATa HA ETUNEH Ce yBENn4aBa,
orpaHuMyaBa pacTexa u CTuMmynupa ctapeeHe B pacteHusita. ACC geammnHasata, npogyumpaHa ot
MUWKPOOPraHM3mmuTe, MMa CnocobHOCTTa Aa HamarnsiBa HMBaTa Ha €TUIEH B UHOKYNMPaHUTE pacTeHns 1 aa

Bb3CTaHOBABA paCTeXHUTE npoLecun.

Mone3Hun edrekTn Ha apOYyCKynapHN MUKOPU3HU MOM 3a pacTeHuATa

Mukopusara (ekTo - 1 apbyckynapHa) e cumbnosa mexay kopeHute Ha 80% Ha CyX03eMHUTE pacTeHus 1
MUKOPU3HU rbou. ApbyckynapHaTta MUKOpU3a MOXE [a Urpae 3HadMTenHa pons 3a MUHeparHoTo XpaHeHe Ha
pacTeHusTa, 3aLl0TOo U3rpaxaa Mpexa oT Xndu, Ypes KOSTO MHOTOKpaTHO yBenunyaBsa obema 1 KOHTakTHaTa

NOBBLPXHOCT Ha KOpeHuUTe B no4yBara.

Cnb30asaHe Ha MUKopu30chepa OKOo KopeHume 4pe3 dobassHe Ha MUKOPU3HU npodyKmu 6 rno4ygama

3BecTHO e, 4Ye KopeHuTe Ha pacTeHusiTa obxsallaT He noseye oT 5 - 10% oT BbTpelwwHna obem Ha noyearta,

criegoBaTteriHo rongamMa 4act OT XPaHUTENHUTE ennemMeHT ca N3BbH TEXHUA 0o0OXxBar. XI/ICbI/ITe Ha reouTe ca no-
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PacTutensa samuras

TbHKM OT gebenuHaTta Ha ,paboTewmte kopeHn® (0,2 — 0,3 mm), Nnopaam KOETO MMaT No-BUCOKA NPOHMKBALLA
CMoCcoBHOCT B MoYBaTa 1 CbOTBETHO MO-rOfsiM AOCTHM A0 XPaHUTENHM efieMeHTM 1 BoAda B noysata. [pu
yCMNeLHO MHOKYNMpaHe Ha MUKOPU3HW NPOAYKTU ce hopmupa ,Mnkopmsocdepa”, KoaTo ynecHsasa
cHabgsiBaHETO Ha pacTeHundaTa ¢ TPYAHO AOCTbMHMA 3a KopeHuTe dpocdop 1 peaguua myukpoenemeHTn. Glomuss
SPP. € Hal-LLMPOKO pasnpocTpaHeHnsa pog apObycKyrnapHU MUKOPU3HN 0K, B KOWTO MMa BUAOBE C LUMPOKA U

Nno-TACHa cneunann3auna KbM KOHKPETHU paCTUTENnHM BnaoBe.

CnucbK ¢ 0406peHn NpoayKTU 3a OpraHUYHoO TopeHe no Exocxema 3

MocoyeHnTe nonesHy edpekTn Ha MUKPOOPraHN3MMUTe JaBaT OCHOBaHUA Ha OuU3Heca Aa cb3gane v Npeasioku Ha
arpornasapa nogxoasiiiy MUKpobuanHu Guoctumynatopu. Hsikom ot paspelueHute B Bbnrapus MukpobuanHu

npoayKTh ¢ aHOHCUpaHa a30ch|/|Kcv|pau_1a crnocobHocT ca npeancrtaBeHn B Tabnuuara.

MukpobuanHu 6uocTumynartopum, BknoyeHU B Cnucbka Ha pa3pelleHuTe npoayktu B Bbunrapus (2022)

HanmeHOBAHWE HA AKTHBCH KOMIIOHEHT Koawvecteo Moae3nn eerTn Mpraoxenne Jo3a MponisoauTen/npHTERATEN HA
NpenapaTa PErHCTPALHATA/ NPEICTABHTEL
asoT-thuxcanms,
EHINMH OT AIOTHHA
[HEBI, AHTHH Ky/ITYPH,
Methylobacrerivm spp - CTHMYTIHpaKe PAITHILE, HAPEBHLA,
2 2 nasa 1T CHHTC33 Ha CUBHYOIIE, JO03%,
N-leaf {rihrob a1 3x10°UFC/ml Sk R, | Bl e 30-50ma axa Cymn Arpo
s AMTArOHHMCTHIHH IENEHUYIH, OBOLIHM
neificTene, KYITYpR
NPOHIBOICTED HA
AleTOMH
PaIrpasIaHe HA
PACTHTEIHH
DCTATELUM,
Bacillus e g
Amime anlaligueiaciens-2 | IXI0PUFCAm1 | *PeoCHepHY asoT 30-50m1 axa Cys Arpo
HUTPATHTE,
Hiania CTHMY/IHPaHe
PACTEXA Ha
KOPCHUTE,
SHTRrOHHIBM
m MOBHIIABANE HA
m‘l‘m KOPCHOBATA MACA, mIeHEna,
Claraideoglomus o
PaHCHE, | uapesHua,
Muko ‘::::“ enao | luteun, noxoGpen BoneH CUBHAIOrAE, 1 rua axa Cysut Arpo
mm_ PEEM, OBHIIEHA ypamHM KyITYpH,
ElMICAILH,
Clargidecglomus YETOIMHBOCT KbM Goboan kyaTypn
claroideum
Azotobacter vinelandii 3 YBEIMUABANE HA 3
BHO EAHO enen | Clostriduim asoTdmkcaimaTa 5 g":n‘“’"l s ogf"m Ei!r‘";;‘“éoﬂ o
Pastenrianum MOMBATE '
Mpona Ceres Biotics Tech., S.
HYTPHEHO N/ | dzorobacrer salinestris O TpRRCH PR poEE, o
= . Ix10°UFUWig GaxTepas 1 IENCHTYKOBH, :
NUTRIBIO N Glomus sgg. st vk T YACCTOBCPCHHE 32 PErHCTPALHA
! ! Ne0412/20.12.2019r. na Mepu Mmoc P
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OO/, rp. Muopms

Aradivizohium Tpossaosren: ATPOYHHK [1.0.0.
Japonicum — 10°CFU/m]
(ool nonobpasa Cupbun
PHI0J1 3A COA - i 2005x axa
10°CFU/ml iy VYAOCTOBEPCHHE 32 PArHCTPALIHA
Racithes subilis DHECHPRHETO MY NelB0/10.02.2017r ma [THPTOC
10°CFU/ml A'PO QO rp. Byprac
Mpownzsomaren: GAIAGO SAS,

Azotobacrer noacOpABane HA Dpaniis

CBOBOJEH A30T | chroococcum — XPAHEHETO Upes 50mn B 10-201 32

100/ FREE N-100 Sx10*"CFU/ml dmKcHpane Ha a30Ta aKa VIocToBepeHNE 34 PATHCTPAITHA

OT BBIAYXE N03TE/11.06.20019r. Ha Amurrana

00, rp. Kpecna

XAHCTHK
JHOUEPHA

1x10*

melifer

KOMOHHIAIAA HA.
KOPEHOBATE CHOTEMA
w uKcaums Ha
arMochepHHA a30T

Mpowzsomuren: Agricultural
Specialities, Limited, United Kingdom

Yaocrosepenne 3a

Ne(121-2/15.06.2018r. na BACD

EQO, rp. Cods

Jlerenaa: CFU/ml , UFC/ml, UFU/g — THTBp HA KICTKHTC B CHOTBCTHHA NIPCIAPAT, HIPAICHH KATO KONOHO-00pasyBally CAMHHIK Ha MHIHIHTED HIH I'PAM OT

npogykTa



