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l. Vqe6na r

Anoraqmn

1. Arryennocr Ha H

1z'lsxpaHaarero

nopaAil
oKono 9,8 unp4. npes

HenpeKhcHaTo, a

HaManeBa. Vnpaanen
ycroilvreu go6ueu, s
14314CKBa Cepil03HO

tll yL{EEEH nnAH

pa6ora Ha AoKlopanra Teo4opa'Ioruoea.

Ha AOKTOpaHTa.

MaTlrKa.

eHuero B cBr-rroBeu vraqa6 e cepho3ex npo6nena

Ha 6pora My il oqaKBaHuATa rofi 4a Aocr[rHe
3ae4no c roBa 4o6naur or Kynrypr4Te ce yBent4qaBa

l43TOrJ-laBaT U CbAbpXaHileTO Ha OpfaHhqHa Ma-repfiF

noLrBeHoro 3ApaBe e B ocHoBara Ha ochryp9BaHe Ha

14 Bb3craHoBrBaHe na 6nopasHoo6paauero, Koero

Ha rosu npo6neu B HayqHure !{3cfle,qBaHrn (Flay et

floggupxaHero Ha

Bet4ecTEro, 3ana3BaHeTo I

a\.,2020t; GAP Report,

1.1. l-loqeeuo

6ananc Ha 3anaceHocr Ha noqBnre c opraHilqHo

aBaHeTo Ha lxpaHnTenHh efleMeHTil B noLlBil'rerqpe3

cbBpeMeHHilTe e cbBKynHocr olrexHonorhvnn 4eiluocril no

o6pa6orra Ha no'.{Bara, oparhBH14 Meponprnrrvia, 6anaHcilpaHo ropeHe c

09-12.2024 r.

09-12.2024 r.

01-04.2025 r.

01-02.2026 r.

MilHepaflHil r opraHilqHrf , necTeflilBo [3non3BaHe Ha necTn$v4u 14 Bpbl4aHe



B noqBaTa Ha opraHhqH4 - npepaooTeHu MexaHilqHo ]/|nn KoMnocTupaHr.

B rasil Bpb3Ka, Barea

noAxoAtl 6aeupanr na

3eMeAeflcKu nparrnrn (

'llHr4qr4 npilnafar paontaqHvt Snuancoao eQen'nauu
Ha MilfiipoopraHh3Mvt npt,l eKonorocuoi6paonr

BHaccHero Ha ueo6xo4uu Serrrop 3a t4HTeHsilBHoro 3eMeAeJlile, Ho

cbr4o raKa e or Kp14T14YH

no4o6prea crpymyparl gara, 6naronphnTcrBa $oprutapaHero Ha )ryMyca,

no4o6pnaa xpaneHero fla unra. opraHuL{H[Te AO6iaBKU Morar 4a nOgO6pnr

pa3BilT]4r3TO Ha cuo6ulecrBa, Aa yBennqar 3anaceHocrra c

MnuepanHure t,t op

unrpo6uou, a orraM

xpaHhre.nHh eneMeHTr,

cnoco6Hocr h 34paBe,

KAL{ECTBOTO HA

ropoBe ('Shilev et al.,

MnHepar'rHoTo ilnil opra
3HaL{[Te.nHa qacT oT Tqx

flOfl HilT€r nOLlBeHil CnOeqe

yA3BVMn 3OH14

ceur6oo6pauleHilF c

cMeceH/ TaKnBa.

cTparerlrf, 3a

Shah, 2016).

l4gaecrno e. '.{e BEHNgT

arpoeKocLlcreMilTe, Karg ilMa BaxHa pont

AOCTbnHOCTTa Ha BeulecTBa B n

ylracrBa aua Qopuupanp BeHOTO nnOAO

et al., 2022). B rasil r3cneABaHeTo Ha

Aa ce ycraHoBFTpacTeHile AaBa
il3MEHCHNF B

2014; Nannipieri et al.,

1.2. llo,teeHuem
Ha opzaHu.lHo u

MnxpoopraH

novaoo6pa3yBaHero h B

HaA 80 % or
pa3BilBaqr ca B

oceo6o4enn or
HeyrpaneH HaLlLlH, a

al., 2015).

sa rno6anHoro oct/r\/pffBiaHe Ha npexpaHara.

TOpOBe nOBnngBat' 3HaqhTenHo noqBeHHq

3ApaBe. Eo6aesHe'ro Ha opraHrqHa Malrephf,

peT noqBeHaTa cTpylKT,/pa, Bnaro3aAbpxaqa fi

tAMa 3HaqeHhe 3a pacrexa Ha pacreHiltlTa 14

HO il 3a HaMalntBaHe fi3]'lo.n3BaHeTo Ha MhHepanH]4

c roBa, flocraseHnTe xpaHhrenH!1 Bet4(]c'TBa c

He ce n3nofl3Bar uoqnno or pacreHnnra. E4Ha

Elar B nol{Bara u 6nxa Mornh Aa nonaAHa'[ B no-
gaMbpcnT nog,noqBeHure BrcAt4, oco6eHo B HvtrparHo

210061118/EO). flopa4u loBa, il3nofl3BaHero Ha

C KNIo|L{OB KOMNOHEHT B

ocHoBHl4Te nOqBeHil npoqecu n

'a, Ho cblulo raKa v aKrhBHo

u po6vaa or Kynrypt4re (lShilev

chcreMarar noqBa-Murpo(5uou-

il KaqecrBeHil

BNilFHilE HA eusAeficreun (Guttman et al.,

g et al., 2020).

u eMucuume Ha napHuKoeu ea3oee e ycnoeuflma

mopeHe.

eAilH or Haii-saxuule yqacrHt4lLllt B

aua Sopulrpanefo Ha xyMyca n Ha -r*x ce p,bnxta

nno4opoAre (Whipps, :2001). MnrpoopraHhaMilre

Ta pearnparT Ha n/lnoro6pofinure rr/lera6onurn

pacTeHhgTa flo nofloxilTefleH, oTp14LlarefleH n

vi, MoraT Aat noBn!4FAT Ha pacrexa il
pa3BilTuero Ha npoMeHFT At4HaMrKFTa Fla XpaHilTenHfiTe BeqecTBa



14 cbrl]o TaKa Aa noBeAeHueTo Ha

BKfltOLtnTenHO npil
KopeHilTe cn flo 40o/o B0A,14 AO

cer'reKTnpaHe Ha

pr43ocoepara, cnoco6H

eHeprug, BbrnepoA,

TlsaecrF{o e. qe

euncnu Ha "napHnKoB ra3oBe", Koero ct-l Abnxu fflaBH0 Ha ilHTeH3ullHl4Te

o6pa6orur vi xrunra Heo6xo4ruo e npnflaraHe Ha np

oTAenFHero Ha Te3h oT nol{BilTe. HO il 3a 3iana3

nd Dubey, 2020). flpnnararero Ha

B

noqBeHr

a, il3non3BaHe Ha I\[e:)|(An

Ha pacrhreJ'rHl4 oor€rTbl-I]4, c n He Ha C-enricuu.
C il anarara B noBbpxHocrHr4rn cnoh vt r.H., KaKTo

Aa AOBeAe 4O HaManeH[4 Ha Te3h fit3oBe

3a u3cneABaFre Ha HA NOqBCHilg

c il3cneABaHeocHoBaHr Ha Ae3nH|TerpaThBHl49

Ha KynTilBl4pyeMilTe Ha QusronornqHrre rpynu Mt4KpoopraHr3Mh.

AffireHocnra Ha 6a B noLfBara n QtvanonorilqHoro pasxoo6pasne Ha

cro6qer:1Bara rM ce B nbrHoTa qpeS ara BIOLOGTM.

Ecoplaters@ (Garland llg, 1991; lnsam and Goberna, 200p). Tesh exonnaKh

ocnrypeBar il HaAexAeH hHAeKC H€r FrpOMOHnre E OKOnHara CpeAa.

Konil.{ecreeHilTe l Ra xapaKrepucr4Kr4 npeAcraB.flnpar uera6onrter
orneqarbK Ha (Gomez et al., ,1006) il ce cBbp3BaT npnKo c npoMeHil

. B AonunHeHhe, noqBeHnle eHqnMHh aKTvtBnocrt4143Bbpr.uBaqil ce
(RexugpofeHa3a,

BVCOKIA HilBA HA OT

F-rn vqa3a, $ocQarasa, apun-cyr()ara3a, ypea3a n Ap.)
oTpa3FBAT TpaH Ha BeulecTBa-ra B nor.{BaTa noKapBa[Kil porFTa Ha

cro6qer:tBara vl

et al., 2018).

pa3nilqHn BbHr.rJnr4 aus4r=ilcrriilF B'bpxy rnx (Nannipieri

1.3,. Axmyanuu

3anacenocrra noqBure c 6rorernnn efleMel{Tt4 cq onpe4eflfi qpe3

cbAbpxilHheTo Ha opraHilLreH Bbfnepo4 r o6u4 $ocQop, KaKTo v

cborHoueHilero MexAy BbrnepoEl n o6q asor'. TeSn noKa3arentA vuar
npflKa Bpb3Ka c noLlBe nno,qopoAl4e t c xpaHeHero Ha pacleHilqra. Ebnrcpvi+

ce HaMilpa cpeA c orpr4HareneH Ao HyneB 6ananc Ha opraH[L{Ho

Beu_lecTEro B cpaBHeHile poneficrrte o6pa6crrBaeluil noqBil. losr Qalr crcLlh no-

cnpcMo nornbqaHe Ha noqBeH BbrnepoA, KoeTo B

AO r4STOqlaBaHe Ha nOqBaTa, u Hl4pKa aKThBil{ocr Ha6u4eqe Moxe Aa



noqBaTa

ra30Be,

noqBeH M1,1KpOOpraH43M14. B Ta3h Bpb3Kel, TOpeHeTO C OpfaHhqHr rOprlele 6n

MOfflO AonpilHece oa no4o6pf,BaHe H? 3?r-r?coHocrra Ha noqBara, Ho cbulo raKa

VAA eue4eilcrehe Br,pxy noqBeHrn unrcpo6roru. flprnarerHero Ha 6rosurnex
HAMAflF a cTeneHTa Ha MnHepanv|3a$ue H? BbfnepoAit yl noBilu.tiaBa ynaBflHe'ro My B

(Papargeorgiou ret al., 2021). B 4onunneFtile BHacFHerTo Ha opraHu\Hv vl

TOpOBe nOOTaBF BbnpOCl4 CBbp3€lHt4 C; OTiqenFHeTO Ha napH!4KOBl4

COz ta NzO n rsxFrara rHTeH3LlBrHocr nph pa3rt4qHilTe ctacreutil Ha

3e . Crenenrtit Ha Bb3Aehcreue Ha ropeHero (opranuLtHo, MnHepaflHo t4

opra ) ace ollle He e HanbnHo il3ncF{eF{a, oco6emo nph KoHKperHnre

noq TrtnoE]e il BrAqBe ropoBe. T@sr eM[acJ4n ca nF)FKo cE:r'bp3aHil c noqEreHht

, HefoBoTo oLlel'tgBaHe, aKTilBHoc]' 14 Bb3t-tpot43BoA$fBo, KaKTo n c runa

HayqHaT

noqBaTa

2.lJenur

2.

paul€)Hile. l-op,enonoxeHoTo npe4nonara sriln'bnBaHe Ha npa3HnH,Te B

.nilTeparypa qBbp3aHr c noBe4eHnelo ua unxpo6nyrre cuo6ulecrEla Ha

n B3a!4MOBpb3KATa c oTAeneH!4Te eM!4ctll4 El Kl)HKPeTHh1ie yCI'lOBt4C,

3aAaq14.

Uen

Ha HacTogr+rlr4r] AilcepTaquoHeH rpyA t3 ,qa ce ycTi:tHoBeT npoM€rHt4Te B

noqBeH uurpo6rou n tt eMtActAtATe HA napHyrKoBr4 ra3oBe npr r:;err6oo6paqeune c
TilnoBe ropeHe. Haurara xilnore3a e, qe pa3nilqHt4Te rrnoBe 'ropeHepa3n

OKA3BAT pia3nhqHo BnhflHne Bbpxy qTAeneFrnTe nattrHt4KoBl4 ra3oBe n no'{EreHhtt

)r\[ B TpilroAilr.uHr] ceur6oo6pauleHhe

h3flbrflHeHfieTO Ha qenTa Ce flOCTaBFI Cne/]Hl/lTe 3aAaLl14:

YcraHoacaaHe Ha rrpoMeHnre aua Sllenonor!4qHilTe nF,o$nnn Ha noqBeHilF
a cehr6oo6pit|lJ,eH ]/eTo n prf pa3n rq H mTer K)/.nT]pt4,l'tncpeHe;

llpocne4naaug Ha npoMe4nre B aKTilBnocrra u Koflt4L{ect-BOTTO Ha

lpoyllBaHe Ha nppMeHilTe B npqBeHrre QrsllxoxnuilqFth noKa3aTenv;

YcraHoaRaaHe Ha 3aBncilMoqTilTe Ntex(qy Fr€l3Br4Thero Ha MilKpo6lroua n

t!|l41{HUTe nOKa3a]lenil;

14scnergaane Ha noqBeHilTe eMtacvtATe l? napHt/KoBt4Tc] ra3oBe il Bpb3Kara
h 3cfl eABa Hyr rl'r oKa3aTenil ;

'YcrarHoeReaFre npoMeHilTe e 6horMretrp[,tL{HtaTe )(:iapaKTepilcrut<v Ha

Ka Ha 143cneA[]4Hnefia.
O6exm ua usqne)eaHemo.



OT,

Ha h3cneABaHeTo e noqBeHnsT MytKpooiloM B ce|4T6ooopauleHl4JlTa il
euucttlt]l Ha napHilKoBil ra3oBe. HeroBoTo oxapaKreprcilpaHe ule ce

t43Bt c onhcaHnre nq-Aony MeroAr4 r anaparil. flpr teo6xo4nruocr, c qen
3aA e Ha h3qneABaHnFTa e EtbStMoxFlt Aa rle npilcTbnlt KbM

AOnbnH Hr norqxoAh.

3. p. Excnepu hq eH m an H a nocm aH oeKa.

E4cepraqnoHHr4nr tipyA e qacr or npoeKr QlrxancrapaH o'r @HA n qe ce
peanusrpa Ha onurHoro none Ha ilnA3F, ,,[lyuJKrapoB" B 3eMnilt4ero Fta c.
Llanannqa, o6t4. Pogonr. Onrrnoro none r-5 rl Abnroro+Vutitl t43cneABaHilF no
oTHol.leHile BHaCtHeTTO Ha OpraHilq{n v MhHepaj'rHy1 1r]rpoBg, KoeTo e npeAnoct-aBKa
sa no-go6poro ynpasneHile Ha onnra. lle ce n3noll3Bar Bapna+Tn Ha onrfia c
MnHepanHo ropeHe, KoMnocr, rou6rHaqun olf KoMnoc:r' t4 Nn4HepaneH Top, K:aKro 14

HerperupaHa KoHrpona. lilupaara Kynrypa er ceur6oo6paulenmero qe e cfla4Ka
qapeBnlla (Zea mays, vaq. saccharata), cne,qaiua o't- 3rMyBaula rpeBHa cMecKa.
Bcexr BapraHT qe ce cbcror4 or qerilpr4 noBTopeHnfi npm paHAoMt43t4paHaL 6floK-
cxeMa.

4. lAscne ABa H lr n o Kia3are4 n,,t3 n or3BaH ta MGlTorAl4 l,t ia n a parypa.
a

a

a

Syrouerpuv u r noxaelr env Ha pacreHuq'ra;
Ceexa n cyxa Maca;
flo.{geHil QueuroxraynqHil noKa3arenil (pH, E(l;, Alef and Nannipieri, '1995;

O6q N, EIC EN 13842.2003; N-NHa, l{iO5664; N-NtJs, lSO7898; P, E,40 EN
ISO 6878:2005; K, Mg, E.qC EN ISO 112t6(1".2011; o6ula r pasrBopnMa
opraHilqeH eurnepo4);
floqgeHil eH3yrMHr afcruenocrra (gexra4pr)reHaga, B-rnrcroemfla3a, Qoc$,s1q33,
apun-cynQarer3a vnv ypea3a; Alef and l,lannipieri, 1995);
lzlscne4eaxe na SnsilonorilL{Horo npoQrrrnilpaHe Ha noqBeHure mrrpobtn
cuo6qecraa (crcrefaa Biolog, Microlog;, Eicoplates; Garland and Mills, '1991;

Insam and Goberna, 11008);

. AkrheHocr u 6votaaca Ha noL{BeHilF nlrxpo6lrov (6ilsorro n c;y6crpar-
r4HAyqilpaHo noqBeHo,q[ulaHe; Alef, 19915);

o Epoil K.o.e. o'T pa3rithqHr QusuonorvtqHil rp\/nr4 Mr4KpoopranvrcMu (Alref and
Nannipieri, 1995).

Gnucr,x Ha [3rnon3$anara nlreparypal.
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