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Br,pxy Ar{ceprarruoHeH TpyA 3a nonyr{aBaHe Ha o6pa:onareJlHara rl HayrIHa crefleH ",{,onTop"

B o6nacr Ha Br4crrre o6pa:oranue 4.llpuporuu HayKr4, MareMarl4Ka u IaH$opurarl4Ka,

upoSecuonaJrHo HanpaBJreHtre 4.4.Hayxn 3a 3eM.r{Ta; HayrrHa cfleul{aJrHocr Exo,noru.s a

orra3BaHe Ha oKorrHara cpeAa

Anrop Ha ArrcepTaIII{oHHIrfl TpyA: Nguyen Cao Nguyen, AoKropaHr B 3aloqHa Sopnaa

o6yvenue KT,M KareApaXutuus. ir $uro$apMarlur a ArpapeH yul4Bepcl{rer - flroeAlae

Tenra: llpoyueaHe Ha rexHonofurtHHre [poqecr4 3a rrpor43BoAcrBo Ha HaHoKpzcrarv or IIUHKoB

xHApoKcI4 HI4TpaT I43IOJI3BaHI4 KaTO JII4CTeH TOp 3a BaXHI4 CeJICKOCTOIIaHCKI4 paCTeHI4t

Peqen:enr: npo$. a-p AHlon Bacuree AHAouoe or Arpapen yHlrBepckIret -- flnon4un,

npo$ecnouanHo HarrpaBJreHr4e 4.3. Fuonorr4r{ecKl4 HayKI{, Hayr{Ha cneqlraJlHocr GDnsnorofl{t Ha

pacreHr{sra, orpeAeJreH 3a qJreH Ha Hayr{Horo xypu crc 3anonel }s PA-16-1089 I 26.11.2020 r.

ua Pexropa ua Arpapen yHI,IBepclrrer - flros.qre

1. Kparnu 6norpa$uqHlr AaHHrr Ha AoKTopaHTa

Nguyen Cao Nguyen 3aBbprrrBa Br.rcrrero cu o6pasonaHl{e c 6arcalanlpoKa crerleH IIo

3enre.{elue or Yuunepcr.{Tera 3a rexHr4r{ecro o6pa:oBaHl4e e rp. XorueMI4H, E}uernarra, npe:

2006 r. r4 Marr4crbpcKa creleH uo PacresaeBr,AHLI HayKLi or Yuueepcl4Tera rlo ceJIcKo I4 ropcKo

crorraHcrBo B cburur rpaA rpe3 2010 r. llpo$ecltoua,THara My Kapl{epa e li3uq,[o cBbp3aHa c

r43rrr4TBaHero r.{ BHeAp.rrBaHero Ha HoBr.r MI,IHepanHu TopoBe B npaKTl4Karla. Toi't pa6o-tu B To3I4

rrporr3BoAcrBeH ceKTop B rrpoAbJrxeHrre na 15 ronIrHI4 Karo 3aeMa no3IaIII4I4 Ha l43cneAoBarerl,

KoHcyrrraHT rr ynpaBr{TeJr B pa3nr,rr{Hr4 A6pxaBHI4 3BeHa. Krnt uacrofluJLrfl MoMeHT e ynpaBl{Ten

Ha KoHcynraHTcKn qeHTbp n I4ucruryra rro MacJra a uacloAafiHu Kynrypl4 n rp. Xonuunn.

Nguyen Nguyen e H3rpaAeH crreqpra,'rucr e o6racrraHa afpoxl4Muqsoro c,6clyxBaHe Ha

3eMeAenr4ero. Toft uua 4o6pra MeHrrAXr,pcKr{ Kar'IecrBa, BJIaAee asrluftctcl,t e3I4K II pa6oru c:sc

cbBpeMeHHu co$ryepHli rrpoAyKrn. Tesu yMeHI{rI, HapeA c Bl{coKara uy ruo6<l:HareJrHocr Ii

crrrrHa Morl4Barlus :a npo$ecrzoHa"[Ho pa3BI4TI,Ie, rofliquo to orBe]KAar Kr"M pelxeHl4ero Aa

rpoAbnxr4 o6yuenuero cr{ B AoKropcKa nporpaMa. llpes 2015 r. cbc 3anoeeA Jtlo P!-16-1249

(18.12.2015 r.) na Pexropa Ha ArpapeH yHr4Bepcr4rer - fhoe4Ian Nguyen Nguyen e 3aqucreH 3a

3a.uoqeH,qoKTopaH'r' c Hayr{eH p'bKoBonaren npo$. gu Kpacun'tup tr4eaHon.

2. Axrya.nnocr Ha parpaOornauran npoOleu

Irl:crereaur4rr npo6neM B Ar4ceprarJlflra Ha Nguyen Cao Nguyen e ltl'IHKouux (Zn)

HenocTHf B HrKotr 3eMeAencKr,r KynTypH 14 B63MO)KHOCTTa 3a npeoAon-sBaHeTo My r{pe3 JIIICTHO

il0,{xpaHBaHe. Tosu npo6lev e xapaKTepeH 3a MHoro perl4oHlr B cBera rIopaA}I HI{cKoro

HA



cbA6pxcagr4e Ha [oABr4xHr.r qr.rHKoBr.i $opMu B folltMa qacr or 3eMeAeJIcKIrre norIBlI, KaKTo I{ B

pesynrar Ha 3aTpyAHeHoTo rlM rrorJIbIIIaHe oT pacTeH[f,Ta IIpIi He6nar0IIpI4f,THII KJII{MaTI{IIHII

ycJroBr4r.

Ilunxrr e Heo6x0Ar,rM Mr4KpoeneMeHT 3a pacreHl4sra, yqacrBaxl B peAI'Iua

Qu:uoloruuHu $yurcuun (eu:urr,rua c;:alnr^uza\ux vr aKTI{BaqI4s, 6e.ntlulta cI{HTe3a,

Qorocuure:a, Ap.). Ero 3arrro ae$uuurrr Ha Zn npeAIz3BI4KBa peAI{IIa crpyKrypHo-

Synrcuuona,rHr,r HapyueHr.rs B pacronuflTa, KoI4To clinHo IIoHI,IXaBar Ao6unure Ha 3eMeAencKpITe

Kynrypr{. Hapea c )Kr43HeHara uy ueo6xoAuMocr 3a pacreHvnta, Zn e Ll3KrroqureJrHo BaxeH I'I

3a qoBerrrKoro 3ApaBe. ,{etpuurarrt saZn B xpaHI,ITeJIHHTe npoAyKTI{ npeAI{3BLtKB€t 3a6oilneauut',

KoI4To ca aKTyaneu npo6nelt 3a noBeqe or l/3 oT HaceJIeHI'leTo Ha cBeTa.

Kopurupauero Ha TIHHKoBHI ge$uqur B pacreHlltra rpaALIIIt4oHHo ce n3BbplxBa qpe3

MrrHepanHo ropeHe. B peauqa [orrBlr, o6a.re, Halpl4Mep B Te3I4 c aJIKaJIHa peaKul4s, [oqBeHoro

ropeHe c Zn ne e e$exrunHo, nopaAr4 Br..rcoKa xI4MI,IrIHa @rarcaurax Ha eJleMelilra' B raKI4Ba

cny'1av JrgcrHoro noAxpaHBaue c Zn e paIIHoHanHa anrepnarlzBa, Ho ro cGIrIo Hr3 e rlIIIreHo or

Herocrarbrlu. Taxusa ca cta|ara pa3TBopr{Mocr Ha HqKoI4 Zn-csg'tpxauru :topoBe (ZnO),

Bb3MoxHr4Te $uroroxcqr{Hr4 rrpo.f,Br{, cbllbrcrBaula noAXpaHBaHero c BI4coKopa3TBopI'IMi4

rIr4HKoBr{ conra lZnSOa, Zn QllO3)], eHcoxara ueHa Ha xenarl{paHl4re cbcraBl4 (Zn-EDTA) u ap.

Te:u npgur.rHr4 MornBr{par rbpceHero Ha petrieHl{fi 3a oIITIIN'IH3I4paHe sa Zn-u,Ibpxalqure

JrLrcrHI4 TOpOBe.

Erura oT cbBpeMeHHHTe HacoKr4 34 yCbBbpIXeHCTBaHe Ha JrI{cTHI4Te TopoBe e

cr4HTe3r4paHero Ha 6anuoleficrBaillr4 HaHopa3MepHI4 [poAyKTI'I, KoI4To ,4a npl4TexaBar cJIeAHI4Te

rro-BaxHr4 xapaKTepucruKu: (1) yrttepena pa3TBopl{Mocr B:bB sona, (2) BI4coKa 3aAbpxaua

cnoco6uocr Bbpxy Jrr{crHara flerypa, (3) cra6a $uroroxctzrlHocr I4 Ap' flpe: noc.neAHl4re

foAlrHr4 ce norBr4xa cbo6rrleHun sa cr,rHTe3 Ha Zn-cb(bpxauu xI4ApoKcI4 Hnrparn, KoI4To

rrpr{rexaBar roAxoA{rrlrz cnoftcrsa (Li et al., 2013), Ho re He ca QopuylllpaH.tr Karo JracrHI{

TopoBe rz He ca v3rrvrrBatv B rrpeqr.r3Hr,I 6aororu.{ecKl{ u afpoHoMrlr{ecKla OIII{TI4.

Ha lazara Ha IlocoqeHoro AoryK, crII4TaM, rre I43creABaHLrflT upo6.rerrl B AIllcepraIIIroHHI{.fl

TpyA Ha Nguyen Cao Nguyen e H3KJuor{r4TerIHo aKTyalIeH, KaKTo B TeoperlrqeH, TaKa 14 B

npr4noxeH ac[eKT.

3. Ana,'ruu{qHa xap aKTeprrcrrrKa Ira ArrcepralluoHHuq rpyA

3.1. O6e"w u cmpyKmypa ua ducepmaquoHHun mpyd

lnceprauzoHHr{sr rpyA e HarrIacaH na auuuficKr'I e3uK e o6eNa or 160 crpauuqu. Kt'u

Hefo e npr4rroxeHo pesroMe or 2 crpanuur{ Ha 6urapcr<u esuK. Toft cr'Abpxa 5 pa:4ela, KoI4To

ca rofurrHo crpyKTypLrpaltr n 4o6pe 6anaucupaHl4 tro o6evl. Tpyarr HarIbrIHo orfoBaps Ha

rr3r{cKBaHr4sra, orucanra n llpanulHrrKa Ha Arpapuur yHllBepcnrer - lIroe.4I{B 3i} npunaraHe Ha

3axoua 3a pa3Br4Tr,re Ha aKaAeMr4rrnr4.fl cbcraB e Peny6:laxa Br.nraprrs) lr cbuleBpeMeHHo ce

orJrr4r{aBa c HsKor.r oco6euocu{, Kor4To KopecrloHAl4par c Bb3rlpl{erara $oplta Ha AHcepraIII4.f, B

peAIIUa 3anaAHoeBponeficxu yHHBepcI4TeTI4. OcnogHara pa3nl{Ka oT TpaAI4UI4OHHO

r{3norr3BaHara crpyKTypa Ha Al4cepraqlrfl. y Hac, e, qe ryK 3Har{urerHa t{acT or cnequQvunara

nr4TeparypHa uirsopuar\ue. Lr MeroAurrHure nocranoBKl4 ca npeAcraBeHl4 Kblt{ pa34erIr4Te c



pe3ynTaTl4 oT I43cJIeABaHero. llpegnr,r4 xu6puguun xapaKrep Ha Ar.rceprauHoHHr4.f, rpyA,

BKJIIOTIBaIII npoBexAaHero Ha rBbpre pa3nr4qHr4 rro xapaKTep xl4Mrlr{ecru, 6uolofrrqecKl4 14

arpoHoMI4r{eCKLI I{3CneI'BAHL4fl,, HaMrrpaM Ta3h cTpyKTypHa opfaHrz3aur4s 3a noAxo.4srqa.

3,2, I umepamypeH npeened

Kaxro Berre trocoqrlx, JII4TeparypHLrflT nperJreA rro reMara e rrpeAcraBeH fr() rBa ;g,aqkr1a.

B pasaen 1 (Br,ne4enne) e npe4craBeHa KparKa o6ula zusopvraqvfl,3a aKTyaJrHlrle Bbnpocr.r Ha

upoO.neua sa (r) JII{crHoro noAXpaHBaHe Ha paareHuflTa. (o) xpaHeHero Ha r{apeBurlara (Zea

mays L) c Zn, rcat<ro sa (o) pacrl4renHure Br4AoBe KypKyMa (Curcuma longa L) u Qranauryc
(Phyllanthus amqrus Schum), KoI4To ca Bax{Hr4 Kynrypr4 3a MeAlruuHcKara r{ xpaHrrreJrHo-

BKycoBa rlpoMlrlllneHocr Ha Bueruau. JlureparypHrlsr rrperJ]eA e 4orrbJrHeH u :la1nrr6orren B

rlolpa3AenlzTe Ha .{acr 3 (ErcnepuueHTaJIHLr pe:ynraru) ctc cneqrE$uvHa uu$opMarlus sa (r)
cLIHTe3a Ha HaHopa3MepHrI Zn- (u Cu)-c:sarpx{auu xrrApoKcu Hrrrparv, (o) Sz:raoJrorr4r{Hrrre
e$exru Ha uHHKoBut, ge$ut1ur Bbpxy pacreHr4flTa r{ (.) BnrzrHr.iero Ha nr4crHoro norxpaHBaHe c

Zn yrpxy lo6zeure u Kar{ecrBoro Ha rlapeBr4ua u Apyru Kynrypr{. Curarau, rre AoKropaHTbr
Nguyen Nguyen LrMa BHcoKa ocBeAoMeHocr rro u3cnerBatvfl. upo6leu, lb; Karo B

AzceprarlvoHuI4t rpyA ca uI4TI4paHr.r 3Har{r4TeJreH 6poir (163) JrureparypHrd r.r3TorrHrzrlu,

oTpa3flBaqr4 KaKTO r4CTOpHr{eCKOTO My pa3Br4Tr.Ie, TAKald nOCneAHr,rTe Ha} rHr4 AocTrrxeHr.it.

3,3, I{en u suda,ru

Ocuonsara qen Ha [3cneABauero e Aa ce noryq[ HoBa HayqHa uHQoprvralrlts, kr 3:ealr4fl,,

Kolzro Ilo3Bon.sBar KoHTponI4paH cr4Hre3 ua Zn-vsxtp)Karrlu HaHoropoBe v Aa ce orreHr4 Texnu.tr

noreHIII{arT 3a yBenl4rraBaHe ua \o6usnre 14 KarrecrBoro Ha BaxHr{ 3eMenencKa Il le.le6uu
Kynrypr4.

If,e:na Ha Ia3cJrerBaHero e 6azupaya Bbpxy pa6orua xr4rrore3a, Korro npeArronafa, qe

npo6relrlr c ae0auura na Zn 14 rpyrtr MrIKpoeneMeHTr4 B 3eMenencKr4Te Kynrypr.r ly{oxe Aa 6'sle
no-ycilerxHo pe[reH qpe3 c:b3AaBaHe rz [pr4noxeHr4e Ha HaHopa3MepHr4 IrucT]F.:1l TOpOBe.

MeroAolorl4rIecKl,Itr norxoA Ha lr3cJreABaHero ce or:rr{rraBa c (a) KOA4nJteKcHocm,

nopaAl4 BKrIor{BaHero Ha I43cnelBaHufl or cI4HTe3a Ha npoAyKTa Ao HeroBoro nplinoxeHl4e, (b)

uadecrcduocm, oc*oBaHa Ha I,I3IIoJI3BaHero Ha cbBpeMeHHI4 MeroArr 3a aHuru3 B pa3nurrHl4

HayrIHH HanpaBneHust u (c) aHanumuqHocm lrpe3 u3rcHrBaHero Ha npurrr4HHo-cnercrBeHr.I

BpI3KI{ Mexqy cbAbpxaHllero Ha Zn s cuute3r4paHr{Te rrpoAyKTrl, MaHepanH}rfl, aruryc Ha

p acreH r{rra u rrp e ilu3BtrKaH 14 Te S u: u o,roru rrHu Lr arp o H o M r4rre cra e S exru.
3a AocruraHe Ha ueJITa ca rocraBeHz 4 t<ourperHr4 3arar{u. Te ca Jrofr4r{ecKa cBbp3aHr{ r{

oTpa3flBaT ocHoBHIZTe eTanl4 Ha npOBeAeHOTO r43CneIBaHe, a r4MeHHO:

o flrpea ga.4aqa: cuHTe3, $r.I:uro-xrzMr4qHa xapaKTepr,rcrr,rKa Ha HoBrr. Zn- (u Cu)-

cbAbpxaulli HaHopa3MepHr{ rrpoAyKTr4 14 npocreAqBaHe Ha rrxHara cra6z:rHocr
BbB BpeMeBr{ nepuol;

. Bropa garaqa: cpaBHI4TerIHo r.r3[vrnaue e$exrr{Te Ha cr{HTe3r.rpau Z,n-cr1rpxanl
HaHopa3MepeH rrpoAyKT 14 Ha KoHKypeHTeH rrpoAyKT Bbpxy $u:uoloruvHu.a
craryc I{ npo.{yKrI4BH o crra ua Zn- I.eburlr4THrz qap eBr4r{Hr.r paoreHr4r ;



o Tpera gaAaqa: orIeHKa e$errraeHocrra Ha cb3AaleHure Zn-crilrpxtarqu JII{crHI4

TOpOBe Bbpxy UpOAyKTT4BHOCTTa U KaqeCTBOTO Ha BaXHaTa 3eMeA$ncKa KynTypa

rlapeBHrla B peanHu rrorrcKr4 yciroBl4s;

r 9erntpra :ana.Ia: oueHKa BJlr4flHr4ero Ha Jrr4crHr4Te ropoBe Bbpxl/ Mr4HepanHr.rf,

craryc I4 KarrecrBoro Ha :reqe6Hr4re Kynrypt4 KypKyMa (Curcuma longa L.) u
(frananryc (Phyllanthus amarus Schum).

3.4. Mumepu&n uuemodu
IrlscrernauuflTa ca npoBe.qeHr4 B nepnoAa 2016 - 2018 r. Te nxffo.rnar ra6oparopur{ r.{

rroJrcKrz orlrrr.r, ocHoBHr{Te or Kor4To ca u3Be.4eHrz n ArpapHzts. y*r4Bepcrzrer - llrcrsrug. r{acr or
rloJrcKrlre onlrrr,r ca rd3BbplxeHr.I B:t B BuerHana.

O6exr Ha rr3cJrelBaHe B orr{rr4re c IlapeBr4qa ca npeAI4MHo xIa6pn4ure Pgtt4I sa Pioneer

Corteva u KneNa 307 ua I4Hcruryra no uapeBnuara B rp. KueNa. llpes 2019 r. u3cneABanrrfira

c rlapeBr4ua ca pa3rrrrapeHra B coproB acneKT. llpocre4eH e e(pexrur Ha cr4HTe3r4Fr&sure JrI4crHI4

ropoBe Bbpxy 10 xu6puga c pa3nnrreH Bereraur4oHeH nepr4oA. B onurute c KypK'yMa (Curcuma

longa L) n Sananryc (Phyllanthus amarus Schum) ca r43rroJr3BaHr4 ceMeHa or MecrHr4 KoTIeKIII{I4

B npoBrr Hrlus, Jlaxq.{our, Bueruana.

ErcuepurreHTanHuTe rrocraHoBKr Ha pasnr{qHare :ra6oparopHr vr noJr:cKrl o[IrrLI B

Ar.rcepraur{oHHr4s rpy4 ca orrr4caHr4 AerafirHo r4 ca AeMoHcrpr4paHr4 -rpes 10 cHr4MKr4. Te ca

3aJrox{eHr4 rro craHAaprHr4 MeroAn c ueo6xoAr4Mara rroBTopHocr Ha BapuaHTrdre. llopa4ra

KOMnIeKCHVIfl XApAKTep Ha r,I3CIreABaHeTO B HeIO Ca BKITOTIeHU InUpOK KpBr OT aHaII4TnrrHU

MeroAr4, KoHTo ca no46panr4 Morr4Br4pauo, cro6pa3Ho cnerlr4$urara Ha nocraBesure saAaqu. B

xr4Mr4qHr4Te rr3cneABaHr4r ca r{3rroJr3BaHu Br4coKor{yBcTBr4TeJrHr4 r4HcTpyMeHTaJrHu:. MeToAI,I KaTO

peHrreHocrpyKTypeH a*arrl43 (XRD), cKaHnpaqa (SEM) u rpaHcMucrloHHa eneKTpoHHa

MuKpocKorrv.s c BncoKa pe3onrcqax (HRTEM), repuuueH aHaJrri3 (TG, DTG, DTI\), xI4MI4rIecKI4

aHarpr3 (ICP-AES) u gp. QusuoJrofaqHr{Te r43cleABaHnfl ca I43Br,pIxeHLI c:rc cbBpeMeHHH HayqHI4

ypeAr4 3a onpeAenflHe Ha rucrHlrfl. ra3oB o6lres (LCA-4), nropo$u:rnara rp:ryopecueHIII{s (MINI-

PAM) I{ cbrT,pxaullero ua x.rropo$ul (CCM-300). llolyr{eHure pe3ynrarl{ ca o6pa6orenu

crarrrcrr4r{ecKr4 c rrporpaMeH Ir arer IB M- S P S S.

3.5. Pesynmamu, ducxycutt u useodu

Pe:y.nrarure or npoBereHoro r{3cneABaHe aa [peAcraBeHr4 e Pa3Aer 3

(ErccueprzueHraJrHr4 pe:yrraru) qpe3 53 ra6nur\u u 63 Sr,rrypr,r. Tosu 3HaqrrereH

$axro.rrorusecKr{ Marepr4an e 4uSepenrlupaH s 8 rareHrr{qHo crpyKTypl4paHl4 noApa3Aena.

Mo.sra npoSecuoualTHa KoMrrereHTHocr no3BoJrrBa .(a KoMeHTr4paM no-Ietafinurl pe3ynrarl{Te

or3anaqu 2"3u4.
Pesyrrarure a rorpa3Aen 3.3. (sa4aua 2) rloKa3Bar BI4coKa eQerrrunuocr Ha

cnHTe3upaHv,x Zn-c'rgrpx(arq Jrr{creH npoAyKT Karo cpeAcrBo 3a Bb3craHoBtBaHe: Ha IIITHKoBHx

craryc Ha uapeBr4rruu pacreuux. fIpueMaM, rre re ca o6exrunHrz, 3arrloro ca noJlf{eHu r{pe3

[oAxoArrq Mero.qororr4seH noAXoA, a r.rMeHno: (1) Karo MoAeJr ca I43noJI3BaHI4 2\n-ge$u\uruu
qapeBur{Hr4 pacreHr4f,, orrnexAaHr4 B KoHrponvrpaHa cpeAa. (2) HoBocI,IHTe.\vrpaHVflT Zn-

cbAbpxau [poAyKr e recrBaH B cpaBHr4reJrHr4 or[rTr4 Q r43BecreH KoHKypeHreH [poAyKr u (3)



oueHKara e 6uupaua He caMo Ha AaHHr4 3a noBI4IIIeHa aKyMynawrfl, Ha Zn v pacrHTeJrHIlTe

rbKaHu, Ho r{ 3a no.uo6peH fusrEo:rorurreH craryc Ha pacreHl{qra. BnocreAcrBl.Ie l)acrernflTa ca

AOOrfneAaHH B rroJrcKrr ycnoBr{r Ao rrbnHa 3p.[JrocT, rrpn KoeTo e ycTaHoB,eHo cI4JIHoTo

noc.rregeftcrBne Ha Jrr.rcrHoro noAxpaHBave c Zn Bbpxy npoAyKrllBHocrra Ha IIapeBI4qHI{Te

pacTeHI{fl.

Pe:ylrarure B pa3.4enu3.4,,3.5. u 3.6. (3aaaua 3) orpas{Bar BJII,ItHI{ero Ha ill{crHoro

npr4noxeHr4e Ha crrHTe3l{paHrrre rlrzHKoBr,r xr4ApoKcr4 Hurparu Bbpxy ro1uea u l(ar{ecrBoro Ha

pa3nr4r{Hr,r qapeBr4rrHr,r xu6pugu B 3aBr4cr4Mocr or creAnure Saxropl4 - 4o:a, Sasa, KparHocr Ha

o6pa6ornara, cbcraB ua Zn-npoayxr (cavocro.srerreH vrrrlt B tcou6uuauus c MI4HeparHu lr

opraHr.rr{Hr4 4o6anxra). ElHo or forreMr{re AocroftHcrBa Ha rogz Hafi-ron{M pa3Ael e ugo6n.nuero

oT AaHHr4 34 AI.,.HaMI,dTTHLITe [pOMeHH B MI4HepanHUfl. C'bCTAB Ha OpfaHrrTe Ha IIapeBI4rIHI4Te

pacreHr{fl. Te ca rro3BoJrr{Jrr4 Ha Nguyen Nguyen Aa ycraHoBr 3aBvcr4Mocrn MexAy .4o3ara I4

KpaTHOCTTa Ha npilnaraHe Ha Jrr4cTHI{Te TopoBeTe, npepa3rlpeneJIeHlIero ua zn B opfaul4Te Ir

lpoAyKrr{BHocrra Ha rlapeBr4rrara. Tofi fiocor{Ba, qe nucrHoro rIoAXpaHBaHe cbc c)I{HTe3IrpaHI{Te

Zn-c'sgt pxarqu npoAyKTrz B paHHrire Qa:u or Beferallasra Ha IIapeBHIIara Mo)Ke .4a noBI4lIrI4

3bpHeHrrs Ao6us lo25o/o, xaro e$exrrr e crrJrHo 3aBIrcI{M or reHorl4na. O6parua.e clrryar\LrflTa

cbc cbAbpxaHr4ero na Zn B 3bpnoro, Koero He ce IIoBJrI4tBa cbIIIecrBeHo 0T ullHKoBoro

rroAXpaHBaHe r4 He e B scHa Kopenarluon*a 3alvrcr4Mocr c Ir3cJIeABaHvre Qarropz.
B uoapasaetu 3.7. ra 3.8, (:agava 4) e npeacraBeHa raHSopuauvfl.3a eQerrNre Ha

cycneH3r4r4, c:bAbpx(allu pa3nr{qHu KoHrIeHTpaI1rrv Zn xugpoxct'I Hlzrpar, BT,px)/ MI4HepanHI4.s

craryc r{ cbAbpxaHr4ero Ha rroJre3Hr{ BerlecrBa B opraHl4re Ha KypKyMa (Curcurna longa L) u

Su:rauryc (Phyllanthus amarus Schum). Hafi-o6rqo, AaHHI,Ire noKa3Bar, r{e Jrl{crHoro

rroAXpaHBaHe c Zn rroBr{rrraBa cbAbpxaHuero Ha K}?KyMt4H B TIpoAyKTI,IBHIITe qacru Ha

KypKyMara, KaKTo rr cbAbpxaHr.rero saZn B opraHr{Te Ha ABara pacrlrreJlHrt.Bvr4a.

lloryveuure pe3ynrarl4 or Ir3creABaHuflra ca I4Hrerp[paHIa s Pa3Aen 4. Ocsonuu

pe3ynrarn u 3aKrroqeHnr. @opuynhpattr ca 14 lissoAa, KoI4To HanbJIHo IIpueMaN{, mfi r<aro re

KOp eKrH O OTp a3.sBaT IIO Jryr{ e H I'ITe p e3 ynTarl4.

4, Ilpunocu Ha AlrcepraquoHHus rpyA

B pe:ynrar Ha rrpoBeAeHoro Lr3cJreABaHe ca [oJIyqeHIr pe3ynrarl4, ocHo]3Hara r{acr or

KoI'ITo I4Mar IlHoBarI4BeH xapaKTep 14 Mofar na 6'rn'at pa3rnexAaHl'I Karo Hayr{HI4 14 Hayr{Ho-

npr{JroxHl4 npl{Hocli. Cnopea MeH, rlo-BaxHlire or rsx ca cneAHI'Ire:

o OpuzuuulHu HayqHu npuHocu

B pe:y:rrar Ha rrpoBeAeHoro KoMrrJreKcHo Ii3cJreABaHe 3a nbpBl4 tlbr ca ycraHoBeHLI

orrTr{MaIHHTe yCnOBI4t 3a KOHTpOnr4paH CI4HTe3 Ha III4HKOB}I Ir CMeCeHI4 III'IHKOBO-MeAHII

xaApoKcr{ Hlrrparu v e npoBeAeHa Szsuxo-xuMvqHarara I{M xapaKTepl4crl,IKa.

VcrarioeeHo e, qe re Morar la 6r1at rroAxoAflrrlu H3ToqHUIIII 3a nrulyrlaBaHe Ha

HaHopa3MepHr4 rrr4crHrr ropoBe c yAbnxeHo oceo6oxAaBaHe Ha Heo6xoAI4MI4Te 3a

pacreHu.f,Ta MHKpoeneMe:r'ru Zn u Cu.



Op ueun onnu HayqHo-np uJtnrcH u np uHo c u

YcraHonena e BI4coKa e$ercruaHocr Ha cr4HTesr{paHus. Zn-crqrpxarq rraHopa3MepeH

npo.{yKT, rlpunoxteH Karo Jrr,rcreH Top 3a Bb3craHoBrBaHe cblbpxaHlrero ua Zn s
0praHI4Te, Qorocunrerl4qHara aKTr{BHOcr Lr 3bpHeHara rrpoAyKTr{BHocr Ha Zn-

AeQuquruu qapeBrlqHr4 pacreHr4.fl .

VctauoneHo e, qe npeBaHTr{BHoro J'u4 crHo rlorxpaHBaHe Ha IIapeBr4uara c'bc

cIrHTe3I4paHI4Te Zn-crxspxauJu rrpoAyKTr.r B paHHr.rre Seno$a:u or Beferarlr4.sra

noBLI[IaBa go6una r{ KaqecrBoro Ha 3bpnoro, Karo cr.rnara ua eQerra3aBuckr or $a:ara
Ha rrpr4noxeHr4e, Ao3aTa 14 feHoTl,rla.

VcraHoeeHo e, qe cycrreH3ur{Te or uI4HKoB xrrApoKcll HLITpar oKa3Bar rloJroxrrreJlHo

Bll.Lrflnlae Bbpxy ur4HKoBn.s craryc Ha pacreHrzero SnraH'ryc (Phyllanthus atnarus Schum)

r.r cr,Ar,pxaHr.rero Ha KypKyMrrH B opraHr4Te Ha pacreHr4ero KypKyMa (Curcuma longa L).

o Ilpuuocu c nomr'bpdumeneu xapaKmep

B uscrereanuflTa e [orBbpAeHo, qe Zn-crgrpxarqr.ire xr4ApoKcrz Hr4TpiLTrr Morar Aa

6rlar I43rIoJr3BaHr.r Karo JrlrcrHr4 TopoBe c npoAbnxr4TeJrHo Aeftcrnue.

5. Kpuruuuu derexxu u [peropbKrt

Kru 4raceprarlr4oHHLrr rpyA Morar Aa ce ornpaB.sr u :nfl:ror4 Kplrrr4r{Hra 6elexrrz u

IIpenopbKl,I, OCHOBHLITe OT KOHTO Ca CJIeAHI{Te:

Kpumuvuu 6enetrcxu:

o flucepraul4oHHr.rrr rpyA e Halr,rcaH rrpeur{3Ho, Ho Bce naK Moxe Aa ce orKpr4rr

H.sKor4 nponycKr4 14 rpelrKr4 or rexHr4rrecKr{ xapaKTep. Eana or rrrx e roca.4Ha,

nopalu Koero .s rocoqBaM. Ha crp. 25 v 4uceprarllroHHrz.s rpya (rz na crp. 6 e
anropeQepara) e HanzcaHo fperrrHo, qe orr{Tr.rre ea r{38'bpureHr4 cbc

cJrbHrrorJreAoBr.r, a He c I{apeBrlqHr4 xu6pngu.

Ilpenop'uxu:
o [rzcepraur{oHHrr{T tpya 6u clerreJrl{r, aKo rrprz crarlrcrr.rqecKara o6pa6orxa na

,IAHHI4TC B IO-TONqMA CTCNCH CA I43IIO'I3BAHI{ TECTOBC 3A ]MHOXECTBEHH

cpaBHeHI4q (post hoc tests, Hanp. Tukey, Dunkan, Ap.), rcarro e HarrpaBeHo rrpu

Su:uonoruqHr4Te AaHHrr (noapasaer 3,3.). llo-rosta Har{uH ule ce yBenr4qr4

rrpelcTaBaTa 3a AoKa3aHocTTa Ha pa3nkrKr.rTe MexAy cpaBHrBaHvTe BapuaIJTu,

Koero 6n zailrt6oqr4rro lrrcKycvrflTa Ha [oryrreHr4Te pe3yJrrarr{.

o VcrauoseHo e, qe HoBocl4HTe3rrpaHIire Zn-cr,ilr,pxa:rq.u ilLtorHr4 TopoBe

IIoBI4uIaBar go6unzre Ha rrapeBr4rlara. C.{uraM, r{e pe3ynraruTe 6u;.xa 6zru oqe
no-y6e4ureJrHa, aKo ce [pr4Apy)KaBar or crpyKTypeH aHanu3 Ha

npoAyKTr{BHocrra (6pofi peAoBe B KoqaHa, 6pofr s:spHa B peA, Hraca ua 1000

ceMeHa v Ip.).
. tr{n$opua\uflTa 3a cI4HTe3a I4 TexHr.rqecKrrre xapaKTepr4crr{Kr{ Ha crrnTe3r4paHrrre

Zn-crg'spxalrlI TopoBe e rocrarbr{Ho .rcHo npeAcraBeHa B rrbpBrlTe 2 qactu ot



Ar,rceprarlr4oHur4r rpyA (3.I. u 3.2.) r,r Molxe aa 6'a!.e HarIbJIHc) crecreHa B

cneABarrlrrre pa3Aenr4 (3 .3 ., 3 .4., 3 . 5 ra 3, 6.),

floco.-reHure KpxTr.rrrHr4 6eleNxrz He HaMarTflBar Kar-recrBara Ha rrpeAcraBeHrzs

Al{cepraulloHeH Tpy,q. TexHu.reeKr4Te rrpo[ycKr4 ca irens6exHr4 npr,r Harr[cBaHero Ha ro3r{

3Har{I{TerIeH no o6eu rpy,q, a HanpaBeHr4Te npenopbKr4 r4Mar 3a rlen 4a no4o6psr 6rAeulara

HayqHa .qeftnocr Ha AoKTopaHTa.

6. Oqeurca Ha aBTopeQepara

Ilpe.ucraneHl4.flT aBTope@epar orpa3sBa o6exrusHo crpyKTypara 14 cryr>pxaHr4ero Ha

Ar4CepTaur4oHHr4.f, TpyA.

7. OqeHrca Ha ny6nurcaqur{Te no Ar{ceprarluoHHuq rpyA
Nguyen Nguyen e npe.4craBur 5 uayvuu ny6.nurapr, cBbp3aHr4 c pa:pa6orKara Ha

AlrceprarlvoHnrl.f, cr4 TpyA. 9errEpn or rrx ca r43Jre3Jrr{ or neqar, a eAHa e HacKrrpo npr{era B

Italian Journal of Agronomy u e B npouec Ha ny6:rr4KyBaHe. Toft e rrbpBr{ aBrop s 2 or
uy6lnxaqurzre. Tpu or npercraBeHr4Te ny6rzrauuv ca B peHoMrrpaHr cnvcalLtr c r'rMrraKT

Saxrop (Bulgarian Chemistry Communications,IF:O.242; Italian Journal of Agro,nomy, IF:1.5;
Emirates Journal of Food and Agriculture,IF:O.921). tr4H$oplraquflra B IrocoeoHr,Ire crarvrLr

HarrbIrHo cboTBeTcTBa Ha npeAcTaBeHI4Te B AI4cepTaIII4flTA AAHHkr.

Clr.nacuo llpanurHraxa sa npr4noxeHr{e Ha 3PACPE npeAcraBeHr4re ny6ruraquu

Sopnrupar 40.67 ToirKrr, c Koero HarBlunaBar MlrHr4MaJrnhre uguc:r.Banrrfl. (30 rovnn) :a
AorrycKaHe Ao 3arrrura Ha Ar4ceprarlr4oHeH TpyA 3a o6pa:onareJrHara 14 Hayr{Ha creneH ,,4oKTop".

[oxropaHmr e yrracrBa:r s 3 Mex.{yHapoAHrr rt 1 Haulrosa,rHa HayrrHr4 xou$epeuuuu.

flocoqeuara uu$opuaqun za nyltl{KarluoHHara r4 npe3eHrarlr4oHua Aefinocr na Npluyen Nguyen

H HeroBu.s pbKoBoArrre:i npoQ. 4n Kpacnnaup VIeauoB rroKa3Bar, qe re ca npeAcraBrrl:rlr

lonyrreHr4Te pe3ynTaTr4 oT r{3crreABaHeTo nPel MexAyHapoAHaTa u HarlrroHanHa HayrrHa

o6quocr. 3a eucoKara 3Har{HMocr Ha rronyqeHr4Te pe3ynrarr4 cBr{Aerencrna Sarr:rr :a 6rpso

flonyqeHr.rre 7 gutnpankrfl. Ha 2 or uayuuure ly6lurar\uvr.

8.3axmoqeHue

.{ucepraquoHHr.rr rpyl Ha Nguyen Cao Nguyen rroKa3Ba, qe roii npr4rexaBa

sarrr6oqeHu [o3HaHur Ia npo$ecr{oHaJrHr4 yMeHr4-fl B HsKorKo HafrHr4 o6r'acru;,, cBbp3aHI4 c

npo$ecuouaJlHoro HanpaBneHue 4.4. Hayr<u 3a 3eMrra, Kor4To My no3BonsBar ila rrpoBexAa

LI3cneABaHH.r Bbpxy BaxHI4 :a o6ulecrBoro 14 HayKara rpo6:revu. Taxrs upo6reu c Br4coKa

o6rqecreeua 3HaquMocr e rrr{HKovux (Zn) le$aqur B pacreHr.reBbAHara rpoAyKqnr Ha ocHoBHr4

3eMeAencKr4 Kynrypu. loxropaurbr AoKa3Ba, qe eAHa r{acr or npo6rena - r4HA)/rlupaHoro or

ur.rHKoB 4eQraqur rroHr4x(eHr4e na Ao6Nerare - Moxe Aa 6rAe rrpeo4onrHa qpe3 paapa6ornane a

npr4nafaHe ila cnequ$ur{Hu rer{HLt rrLrerHut ropoBe, pa:pa6orenu ua 6asata Ha HaHopa3MepHI.i

Zn-crxspxaulu xrrApoKcr.r Hr4Tpara. flpe4cranenuxr rpy,{ cbA:spxa 3Har{r4Mr4 Hayr{Hu

pe3ynTaTl4, [peAcTaBnrBalr{r4 opr4fr4HaneH npr4Hoc 3a HayKaTa 14 peaneH r4HTepec 3z} rrpaKTrrKaTa.

Tofi orroeapr HanbJrHo Ha Bcr4rIKH H3r4cKBaHr4r sa 3aroua ga pa3BLrrue Ha aKaAeMrarlHr4s. crcraB



n Peny6nrara Brffapnt u flpanuJruraKa 3a HeroBoro npI4JIoxeHLe B Arpapuur yr{LlBepcl{rer -

llrosarrn.

flocouenopo AoryK Mu [aBa ocHoBaHr,re Karo peqeH3eHT Aa orleHfl rroJrorolTeJrHo

Alrcepraur{oHHr{fl TpyA na Nguyen Cao Nguyetr ra Aa [pelopbqaM Ha yBaxaeM]rlre qJreHoBe Ha

Hayuuoto xypl4 Ea My nplrcbAtr o6pasonareJrHara v Hay.tna crerreH ,,,{oKTop''' rro HayqHara

cfleultaJrHocr ,,Exflorm u ona3BaHe Ha oKoJrHara cpega'o n upotfecraouaJrHo Ha[]paBJIeHue 4.4.

HaynrE :a seurla u o6nacr Ha Brzcne o6pa:oaauue 4. Ilplrpo4uu HayKr4, r{areMarr4Ka pr

ur-rQoprraarurca.

15.02.2021r.

/npo(b. a-p Anton Bacrrres Ari,uoHoe/

Peuengenr:


