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llpeiJ.Mem: f136eUtmaj KOMucuje 0 Olje"HU Hayrme 3aCU06aHocmu meMe oOKmopcKe 

oucepmalfuje u ucnYfbeuocmu YCJl06a Kauouoama fhUlbaHe Kocmun Kpaelbaualf 

BE'ftY 3A CTY,LJ;HJE llPH YHHBE3HTEY Y JiEOrPMY 

O)lJIYKOM Beha 3a cTY)lHje npH Ymmep3HTeTY Y Eeorpa)lY 6poj 06-1671I1-853/2-09, 

)lOHeToj Ha Ce)lHHUH 28.02.2014. rO)lHHe, HMeHOBaHH CMO 3a tIJIaHOBe KOMHcHje 3a oueHY 

HaYtIHe 3aCHOBaHOCTH TeMe )lOKTOpCKe )lHCepTauHje npHjaBJheHe nO)l HaCJIOBOM 

"Mo.uyJIHpa:H:,e pH30CIPepHHX npoueca H npHJIaroljaBafbe IIIIIeHHue Pa3JIHtIHTHM MepaMa 

nonpaBKe 3eMJhHIIITa OlliTeheHHX PY)lHHtIKOM janoBHHoM", KaH)lH)laTKHfbe JhHJhaHe KOCTHh 

KpaBJhaHau, )lHIIJIOMHpaHor 6HOJIOra 3aIIITHTe )KJ{BOTHe Cpe)lHHe ()lOKTOpCKe CTY)lHje: 

YIIpaBJha:H:,e )KHBOTHOM Cpe)lHHOM). 

Ha OCHOBY npYtIeHe )lOKYMeHTaUHje Koja HaM je )lOCTaBJheHa nO)lHOCHMO cJIe)leliH 

H3BEIlITAJ 

JhHJhaHa KOCTHh KpaBJhaHau poljeHa je 19.1 0.1978. rO)lHHe Y Eeorpa.uy, r)le je 

3aBpUlHJIa OCHOBHY H Cpe)lfbY Me)lHUHHCKY IIIKOJIY. EHOJIOlliKH IPaKYJITeT YHHBep3HTeTa Y 

Eeorpa)lY (cMep EKOJIOrHja H 3aIIITHTa )KHBOTHe Cpe)lHHe), 3aBpIIIHJIa je 2005. rO)lHHe ca 

npOCeQHOM oueHOM 9.31 H )lHnJIOMCKHM pa)lOM "3eMJhHIIITe Kao CTaHHIIITe", KOjH je ouefbeH 

HajBHIIIoM oueHOM (10). ,l(OKTOpCKe aKa,ueMCKe cTY)lHje Ha YHHBep3HTeTY Y Eeorpa.uy, Ha 

cMepy YnpaBJhafbe )KHBOTHOM Cpe)lHHOM ymlcana je 2005. rO)lHHe H nOJIO)KHJIa CBe 

nporpaMoM npe.romljeHe HcnHTe ca npOCetIHOM oueHOM 9.88. 

O)l 2006. ro)lHHe 3anOCJIeHa je Y I1HCTHTYTY 3a 3eMJhHIIITe Y TOntIH)lepy (Eeorpa)l), 

Hajnpe Kao HCTpa)KHBatI npHnpaBHHK, a O)l 2009. rO)lHHe Kao HCTpa)KHBatI capa,uHHK. O)l 

MapTa 2011. ro)lHHe npeJIa3H Y I1HcTHTYT 3a MYJITH)lHCUHnJIHHapHa HCTpa)KHBafba pa)lH' 

H3pa)le )lOKTOpCKe )lHCepTaUHje Y OKBHPY npojeKTa OCHOBHHX HCTpa)KHBafba "OH-173028: 

MHHepanHH cTpec H a)lanTaUHje 6HJhaKa Ha MaprHHanHHM nOJhOnpHBpe)lHHM 

3eMJhHIIITHMa", KOjHM PYKOBO)lH MHpocnaB HHKOJIHh. 

AKTyenHe 06JIaCTH HCTpa)KHBafba JhHJhaHe KOCTHh KpaBJhaHau cY MHHepanHa 

HcxpaHa 6HJhaKa, nnO)lHOCT H 3araljefbe 3eMJhHIIITa. 06nacTH Y)Ker HHTepecoBafba cY 

)lHHaMHKa IPocIPopa Y pH30cIPepH H IPH3HOJIOlliKe a)lanTaUHje KopeHa )KHTapHua Ha )leIPHUHT 

IPocIPopa, ca noce6HHM IPOKYCOM Ha yJIory HcxpaHe CHJIHUHjYMOM Y npeBa3HJIa)KefbY 

BHIII eCTpYKor MHHepanHor cTpeca Ha 3eMJhHIIITHMa HenOBOJhHHX KapaTKepHCTHKa 

rHl1BEP311TElr~~ffiWtf.tyIa nOJhOnpHBpe)lHa 3eMJhHIIITa). 
CTY,ll,EHTCIG1 TPf Ep. 1 
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I,,!:3 06JIaCTIi rrpe)1,JIOlKeHe )1,OKTOpCKe )1,HCepraUHje JbHJbaHa KOCTHn KpaBJDaHau )1,0 

ca)1,a je rry6JIHKOBaJIa TpH pa)1,a y MeljYHapOHHM HaYllHHM llacorrHCHMa ca HMrraKT .paKTOPOM, 

TpH pa)1,a Y HaUHOHaJIHHM llaCOIlHCHMa, Kao H 6 caOIlIIITeIba Ha MeljYHapO)1,HHM 

KOH.pepeHUHjaMa in extensio HJIH Y H3BO)1,Y. 

CJIe)1,H CIlHcaK rry6JIHKaUHja KaH)1,H)1,aTKHIbe KJIacH.pHKoBaHHx rrpeMa KpHTepHjYMHMa 

MHHHcrapcTBa rrpocBeTe, HaYKe H TeXHOJIOIIIKOr p83Boja Perry6JIHKe Cp6Hje: 

Nikolic N., Kostic Lj., Djordjevic A., Nikolic M. 2011. Phosphorus deficiency is the major limiting 

factor for wheat on alluvium polluted by the copper mine pyrite tailings: a black box approach. 

Plant and Soil 339: 485-498. (M21; IF: 2.733; Soil Science 2/33) 
Mrvic V., Kostic Kravljanac Lj., Cakmak D., Sikiric B., Brebanovic B., Perovic V., Nikoloski M. 

2011. Pedogeochemical mapping and background limit of trace elements in soils of Branicevo 
Province (Serbia). Journal of Geochemical Exploration 109: 18-25. (M22; IF: 2.125; 
Geochemistry & Geophysics 24177) 

Saljnikov E., Cakmak D., Kostic Lj., and Maksimovic S. 2009. Labile fractions of soil organic 
carbon in mollisols from different climatic regions. Agrochimica 53: 376-385. (M23; IF: 0.288; 

Soil Science 30/31) 
Kostic Kravljanac Lj., Brebanovi6 B., Zdravkovi6 M., Martinovic Lj., Stanojkovi6 A, Cokic Z. 

2010. Content of microelements and heavy metals in soils of Krupanj municipal. Zemljiste i 
biljka 59: 51-60. (MS1) 

Maksimovic S., Pivic R., Kostic Kravljanac Lj., Nikoloski M., Perovic V., Kokovic N., 

Jakovljevic M., Molerovie S. 2010. Level of soil endanger with detritimental substances on the 
boarder od ash disposal in the area Obrenovac. Zemljiste i biljka 59: 39-50. (MS1) 

Saljnikov E., Kostic Kravljanac Lj., and Jaramaz, D. 2009. Characterization of SOM: the role and 

determination of soil labile carbon. Zemljiste i biljka 58:215-224. (MS1) 

Pavlovic 1., Samardzic 1., I1ic P., Maksimovic V., Kostic Lj., Stevic N., Nikolic N., Liang Y.C., 
Nikolic M. (2011): Silicon ameliorates iron deficiency chlorosis in strategy I plants: first evidence 
and possible mechanism(s). Proceedings of the 5th International Conference on Silicon in 

Agriculture, September 13-18, 2011 Beijing, China, pp 137-138. (M32; IT03liBHO ITliCMO 
OpraHli3aTOpa ynyheHo M. HliKOITlihy) 

Nikoloski M., Mrvi6 V., Kostic Kravljanac Lj., Zdravkovie M., Cakmak D., Brebanovic B., Kokovic 

N. 2010. Possibilities for safe food production in relation to trace elements Ni and Cr in Sumadija 

and Valjevo region. XIV International ECO-Conference 2010, Novi Sad, Serbia, pp. 65-73. 
(M33) 

Kostic Kravljanac Lj., Mrvic V., Perovic V., Kokovic N., Sikiric B., Jaramaz D., Saljnikov E. 2010. 

Content of selected trace elements Cu, Zn, Cd, Pb and possibilites of safe food production XIV 
International ECO-Conference 2010, Novi Sad, Serbia, pp 57-65. (M33) 

Delie D., Stajkovic, 0., Micanovic D., Kostic Kravljanac Lj., Bogic Mim~ic B., KneZevic Vukcevic 

1. 2008. Presence and activity of S. meliloti used as indicator of N-fixation potential of different 
soil types. Proceedings of the First International Conference: State, Possibilities and Perspectives 
of Rural Development on Area of Huge Open-pit Minings, pp. 437-444. (M33) 

Kostic Kravljanac Lj., Samardzic J., Nina Nikolic N., Liang Y.C., Nikolic M. 2013. The mechanisms 

of Si-mediated alleviation of P deficiency in wheat grown in acid soils polluted by mine tailings. 
1st International Conference on Plant Biology and 20th Symposium of the Serbian Plant 
Physiology Society, June 4-7, Subotica, Serbia. Abstracts, p. 48. (M34) 

Bosnic P., Savie J., Kostic Kravljanac Lj., Stevic N., Pavlovic J., Lazie M., Marjanovie-Jeromela A., 

Hristov N., Nikolic N., Nikolic M. 2013. Zn concentrations in wheat grains along the gradient of 
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native Zn soil availability in Serbia. 1st International Conference on Plant Biology and 20th 

Symposium of the Serbian Plant Physiology Society, June 4-7, Subotica, Serbia. Abstracts, p. 47. 
(M34) 

llpeAMeT H caAP:>Kaj AHcepTaO;Hje 

lJ:erpa,UaUHja 3eMJbHIIITa je je,UHa O,U rnaBHHX rrperrpeKa rrocTH3aFbY mo6arrHHx 

UHJbeBa O'up)KHBOr pa:moja, rrpoKnaMoBaHHx AreH,UoM 21 Yje,UHFbeHHx HaIJ;Hja (YH), KaKO ca 

aCrreKTKa rrpOH3BO,UFbe ,UOBOJbHe KOnHqHHe xpaHe 3a pacryny JbY,UCKY rrorrynaIJ;Hjy, TaKO H ca 

acrreKTa OqYBaFba )KHBOTHe cpe,UHHe. IIpeKo 30% rrOJbOrrpHBpe,UHHx 3eMJbHIIITa y CBeTY je 

aHTporroreHO ,Uerpa,n:HpaHO, a ,Ue<pHUHT H TOKCHqHOCT MHHeparrHHX eneMeHaTa KOjH ce Ha 

FbHMa jaBJba rrpe,UCTaBJba rroje,UHHaqHO Haj3HaqajHHjH <paKTop KOjH, ca je,UHe CTpaHe, 

orpaHHqaBa npHHoce CTapTelliKH BaJKHHX yceBa y cBeTY, a ca ,Upyre HMa H BenHKH YTHuaj Ha 

3,UpaBJbe JbY,UCKe rrorrynaUHje. CMaTpa ce ,Ua je py,UapCKHM aKTHBHOCTHMa TpajHo olliTeneHo 

OKO 1% O,U yKyrrHe rroBpIIIHHe 3eMJbHHe Kope, O,U qera 3HaqajaH ,Ueo qHHH rrOJbOrrpHBpe,UHo 

3eMJbHIIITe, Koje je Herrj)BpaTHo H3ry6JbeHO 3a rrpOH3Bo,UFbY xpaHe. Py,UapcKo­

TOrrHOHHqapCKH 6aceH Bop rrpe,UcTaBJba je,UHY O,U qeTHpH "Bpyne Ta~e" y Cp6HjH, qHjH ce 

HeraTHBHH YTHuaj Ha JKHBOTHY cpe,UHHY IIIHpH H Ha cyce,UHe ,UpJKaBe ByrapcKy H PYMYHHjy. 

Kao nocne,UHua Hea,UeKBaTHor o,UnaraFba BenHKe KOnHqHHe py,UapcKor OTrra,n:a ca BHCKOKHM 

ca,n:p)KajeM 6aKpa H cyn<pH,Ua ,UOllino je ,UO HeKoHTponHcaHor H3nHBaFba <pnoTaUHoHe 

jaJIOBHHe y BO,UOTOKOBe THMOqKOr cnHBa, qRMe je rroTrrYHo YHHIIITeHo rrpeKO ,UeceT XHJba,Ua 

xeKTapa rrOJbOrrpHBpe,UHor 3eMJbHIIITa, a jOlli Bena rroBpIIIHHa je 3HaqajHo olliTeneHa. Kao 

rrocne,UHua MHHeponolliKor caCTaBa py,Ue, maBHH rrpHMapHH 3ara1)HBaqR cy 6aKap, apceH H 

UHHK, a rrope,U Tora, ceKyH,UapHHM OKHCH,UaUHOHHM rrpouecHMa y jarroBHHH HaTaJIOJKeHoj 

npeKO aJIYBHjaJIHOr o6pa,UHBor 3eMJbHIIITa ,Uona3H H ,UO 3HaqajHe aUH,UH<pHKaUHje 3eMJbHIIITa. 

Y TaKBoj eKcTpeMHo KHcenoj cpe,UHHH nOBenaBa ce paCTBOpJbHBOCT H HcrrHpaFbe He caMO 

TOKCHqmIX, Ben H XPaHJbHBHX eneMeHaTa, Kao H HM06HnH3aUHja HOHaKO MaJIHX KOnHqHHa 

<ppaKUHja <poc<popa rrpHcryrraqHOr 3a 6HJbKe. 

IIorrpaBKa OBaKBHX ceKYH,UapHO KHcenHX 3eMJbHIIITa je HeorrXO,UHa ,Ua 6H ce, rrpe 

CBera, y6naJKHne HeraTHBHe rrocne,UHue ,Uerpa.uaUHje 3eMJbHIIITa, Kao IIITO cy ,UaJbe 3aral)eFbe 

rrOBpIIIHHCKHX H rrO,U3eMHHX Bo,Ua H yna3aK TOKCMHHX eneMeHaTa y naHue HcxpaHe, aJIH H 

rrOBenaFbe rrpHHoca yceBa Ha ,UenHMHqHO OlliTeneHHM 3eMJbHIIITHMa, Koja ce H ,UaJbe 

o6pal)yjy. HajqeIIIne KopHIIIneHe Mepe rrorrpaBKe OBHX ,UenHMHqHO OlliTeneHHX 3eMJbHIIITa, 

Koje ce rpeHYTHO rrpHMeFbyjy y rrpaKcH cy YHOllieFbe MHHepaJIHHX ny6pHBa H pel)e Kpeqa. 

Mel)YTHM, yrroTpe6a rrpe CBera MHHeparrHHX l)y6pHBa qeCTO He ,Uaje 3a,UOBOJbaBajyne 

pe3ymaTe, 3aTO IIITO ce <poc<paTHa KOMrrOHeHTa MHHepaJIHHX l)y6pHBa y TaKBOM 3eMJbHIIITY 

TpaHC<popMHIIIe y 06nHKe Koje 6HJbKa He MO)Ke ,Ua YCBOjH, a rrOBenaFbe HOpMH l)y6peFba, 

OCHM IIITO je eKOHOMcKH HepaUHOHarrHO, HOCH pH3HK ,Ua, 360r qeCTOr rrnaBJbeFba THMOKa, 

.uol)e H .uo eYTpO<pHKaIJ;Hje rrOBpIIIHHCKHX Bo,Ua. 360r Tora ce rrorrpaBKa TaKBHX 3eMJbHIIITa 

Mopa BeOMa rraJKJbHBO crrpOBo,UHTH y3 H360p O,UPJKHBHX H rro JKHBOTHY cpe,UHHy 6e30rracHHx 

MeTo,Ua. Je,UHa o,U TaKBHX HHOBaTHBHHX MeTo,Ua Morna 6H 6HTH yrroTpe6a l)y6pHBa Ha 6a3H 

cHnHUHjYMa, 3a KOjH rrocToje pacrynH HHTepec y CBeTY, Kao je,UHHor rr03HaTor MHHeparrHor 

eneMeHTa KOjH e<pHKacHO .uenyje Ha y6naJKaBaFbe pa3nHqHTHX BpcTa a6HoTcKor cTpeca KO,U 
6HJbaKa. 
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IIpBa HHTepaKUHja H3Me1)y 6HJbKe H 3eMJbHIIITa ,n:eIIIaBa ce y 30HH Koja ce Hana3H 

HerrOCpe,n:HO y3 KOpeH 6HJbKe H Ha3HBa ce PH30C<pepa. IIpoMeHe y PH30C<pePH Koje HaCTajy 

KaO rrOCJIe,n:HI:(a aKTHBHOCTH KOpeHa cy 6pojHe, a ca acrreKTa paCTeIba H pa3Bulia 6HJbaKa 

HajBruKHHje cy rrpOMeHe rrpHcTyrraqHOCTH MHHepanHHX eJIeMeHaTa, O,n:HOCHO rroBeliaIbe 

rrpHCT)'rraqHOCTH eceHUHjarnmx, a CMaIbeIbe rrpHCT)'rraqHOCTH <pHTOTOKHCHqHHX eJIeMeHaTa. 

<DH3HOJIOIIIKa YJIora eKcy,n:aTa KopeHa, a rroce6Ho opraHCKHX KHCeJIHHa, Ha 

M06HJIH3aUHjy/HM06HJIH3aUHjy MHHepanHHX eJIeMeHaTa y PH30C<pePH HHje ,n:OBOJbHO jacHa H 

3aBHCH o,n: MHorHX <paKTOpa: o,n: oc06HHa caMor 3eMJbHIIITa, 6HJbHe BpCTe H reHOTHrra, Kao H 

o,n: rrpOMeHa y MeTa60JIH3MY, O,n:HOCHO o,n: KOHueHTpaUHja H rrpO<pHJIa opraHCKHX KHCeJIHHa. 

Pa3JIHqHTe 6HJbHe BpCTe HMajy H Pa3JIHqHT o,n:rOBOp KopeHa Ha ,n:e<pHUHT XpaHJbHBHX 

MHHepaJIHHX eJIeMeHTa; TaKO je, Ha rrpHMep, KO,n: HeKHX BpCTa eKcy,n:aUHja OpraHCKHX 

KHCeJIHHa H,UyKOBaHa ,n:eqmUHToM <poc<popa y PH30C<pePH, ,n:OK je KO,n: ,n:pymx BpCTa Kao IIITO 

je TO rrIIIeHHua (Mo,n:eJI 6HJbKa y OBHM HCTpaiKHBaIbHMa) eKcy,n:aUHja opraHCKHX KHCeJIHHa 

npHMapHO HH,UyKOBaHa TOKCHqHHM 06JIHUHMa aJIyMHHHjYMa. IIope,n: KpajIbe KOHTpOBep3HHX 

pe3YJITaTa y JIHTepaT)'pH Ka,n:a je peq 0 YJI03H OpraHCKHX KHCeJIHHa H3 KopeHa y aKBH3HUHjH 

<poc<popa y PH30C<pePH, jOill Beliy Hen03HaHHUY npe,n:CTaBJba MOJIeKYJIapHa OCHOBa 

peryJIaUHje OBHX npoueca. 

CYMHpajyliH CBe Hanpe,n: H3HeTO, ueHTpanHH npe,n:MeT HcrpaJKHBaIba OBe ,n:HcepraUHje 

npe,n:CTaBJba npOHanalKeIbe O,n:PIKHBHX H e<pHKaCHHX Mepa norrpaBKe OillTeheHHX 3eMJbHIIITa 

Koje MOry ,n:a y rr03HTHBHOM cMepy yTHqy Ha npouece y PH30C<pePH rrIIIeHHue, KaKO 6H ce OBa 

eKOHOMCKH 3HaqajHa nOJbOnpHBpe,n:Ha KyJITypa Moma rrpHJIaro,n:HTH ycrreBaIbY y CTpeCHHM 

YCJIOBHMa KOjH BJIa,n:ajy y 3eMJbHIIITHMa OillTeheHHM py,n:apCKOM janoBHHoM (,n:e<pHUHT 

xpaHHBa H TOKCHqHOCT MeTana H apceHa). 

HaYQHH UHJb .QHcepTaUHje 

fJIaBHH UHJb OBe ,n:HcepTaUHje je ,n:a ce (1) npoyqfI KaKO npHMeHa Pa3JIfIqflTHX Mepa 3a 

rronpaBKY 3eMJbHIIITa OIIITeheHHX py,n:apCKOM janoBHHoM YTHqe Ha rrpouece y PH30C<pePH 

rrIIIeHHue, (2) pa3jacHe CJIOIKeHH <pH3HOJIOIIIKH H MOJIeKYJIapHH MexaHH3MH KojHMa ce 

nrneHHua npHJIaro1)aBa ,n:e<pHUHTY <poc<popa H TOKCHqHHM KOHueHTpaUHjaMa 6aKpa H apceHa 

y PH30C<pePH H Ha Kpajy (3) YTBp,n:H npOTOKOJI 3a nonpaBKy TaKBHX 3eMJbHIIITa Ha 6a3H 

HHTep,n:HcUHnJIHHapHOr npHcT)'rra KojH Y3HMa y 063HP npouece y 3eMJbHIIIT)' (pH30C<pepH) H 

6HJbUH H npe,[(J10IKH 3a rrpaKTHquy npHMeuy Ha Behoj CKanH. 

OCHOBHe XHnOTe3e 

OCHOBHe XHnOTe3e o,n: KOjHX Kpehe OBa ,n:HcepTaUHja cy: 

1. 	 ,n:a he ce e<peKaT Mepa 3a nOnpaBKY nOJbOnpHBpe,n:HHx 3eMJbHIIITa oillTeheHHx 

py,n:apCKHM aKTHBHOCTHMa, Ha KojHMa cy rJIaBHH npeTnOCTaBJbeHH OrpaHHqaBajyhH 

<paKToPH 3a paCTeIbe nIIIeHHue ,n:e<pHUHT <poc<popa H TOKCHqHOCT MeTana nojaqaTH 

YKOJIHKO ce o,n:roBapajyhHM HHTepBeHUHjaMa Ha HHBOY MeTa60JIH3Ma KopeHa 

HH,n:YKyje H3JIyqHBaIbe opraHCKHX KHCeJIHHa. OpraHCKe KHCeJIHHe (npBeHCTBeHO 

ManaTH H UHTpaTH), Kao jaKH XeJIaTOpH MeTana, oMoryhHhe ca je,n:He CTpaHe 
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rrOBenaI'he paCTBOpJbHBOCTH TelIIKO paCTBOpJbHBHX MenmO<pOC<paTa, tIHMe ce 

oMorynaBa ,n:a <pOC<paTHH aHjoH 6y,n:e rpaHCrrOpTOBaH Kp03 rrna3MaMeM6paHY nenHja 

KOpeHa YKJbytIHBaJ'heM <pOC<paTHHX rpaHCrrOpTepa CHMrrOpTHOr THrra, a ca ,n:pyre 

crpaHe cTa6HnH3aUHjy MeTana y PH30C<pePH H CrrpetIaBaFbe FbHXOBor ynacKa y naHue 

HCXpaHe. 

2. 	 ,n:a je KO,n: rrlIIeHHue MeXaHH3aM eKcy,n:aUHje opraHcKHx KHcenHHa H3 KopeHa, 
. A13+ • ihcHHeprnCTHtIKH HH.n:yKoBaH TOKCHtIHHM KOHueHTpaUHJaMa JOHa y pH30c,!:,epH H 

,n:e<pHUHToM <poc<popa (in planta), HacyrrpoT BalKenoj ,n:orMH ,n:a je 3a e<peKaT rrojatIaHe 

eKcy,n:aUHje Kap60KcHnaTa H3 KopeHa Ha KHcenHM 3eMJbHlIITHMa Y3POK rroBenaHa 

KOHueHTpaUHja TOKCHtIHHX o6nHKa anyMHHHjYMa y PH30C<pePH, KOjH ce y rrOJbCKHM 

ycnoBHMa TelIIKO MQ)Ke Pa3,n:BOjHTH o,n: ,n:e<pHUHTa rrpHcTyrratIHOr <poc<popa, KojeM ce 

rrpHrrHcyje ceKyH,n:apHH (rrocne,n:HtIHH) e<peKaT. 

3. 	 ,n:a ne rpeTHpaFbe 6HJbaKa cHnHUHjYMOM (y pa3nHtIHTHM o6nHUHMa), KOjH je rr03HaT 

Kao je,n:HHH MHHepanHH eneMeHTa KOjH y6nalKaBa rrOCJIe,n:Hue MynTHrrJIOr CTpeca KO,n: 

6HJbaKa, rr03HTHBHO YTHuaTH He caMO Ha HM06HJIH3aUHjy H in planta 
,n:eTOKcH<pHKaUHjy TOKCHtIHHX MeTana, O,n:HOCHO Mo6HJIH3aUHjy rrpHcryilatIHOr 

<poc<popa y PH30C<pePH, Ben H Ha YCBajaFbe H rpaHcrropT <poc<popa nyTeM CHrHanHe 

ynore CHJIHUHjYMCKe KHCeJIHHe y eKcrrpecHjH reHa KOjH Ko,n:Hpajy 6HOCHHTe3Y 

rpaHcrropTepa 3a e<pJIYKC opraHCKHX aHjoHa (TaALMI'l, TaMATEl) H HH<PJIYKC 

<poc<popa (TaPTl, asPT2) y KopeHY rrlIIeHHUe. 

3a,n:aUH HCTpa~HBalba 

1. 	 ,n:e<pHHHcaFbe OpraHHtIaBajynHx <paKTopa 3a rrpoH3Bo,n:FbY rrlIIeHHue y 3eMJbHlIITHMa 

Koja cy y Pa3JIHtIHTOM cTerreHY olIITeneHa H3JIHBaFbeM rrHpHTHe janoBHHe y CJIHBY 

THMoKa (TepeHcKa HcrpalKHBaFba) H caKyrrJbaFbe 3eMJbHlIITa 3a KacHHje 

eKcrrepHMeHTe y JIa60paTopHjcKHM YCJIOBHMa. 

2. o,n:pe~HBaFbe ca,n:plKaja XpaHJbHBHX H rrOTeHUHanHO 	 TOKCHtIHHX eJIeMeHaTa y THM 

3eMJbHlIITHMa (YKYIIHHX H rrpHcryrratIHHX 06JIHKa Pa3JIHtIHTHM CTaH,n:ap,n:HHM 

aHanHTHtIKHM MeTo,n:aMa). 

3. 	 H3Bo~eFbe eKcrrepHMeHaTa Y PH30TpOHHMa, ca rrlIIeHHUOM (Mo,n:eJI 6HJbKa) rajeHoM Ha 

3eMJbHlIITHMa Pa3JIHtIHTOr CTerreHa olIITeneFba y3 rrpHMeHY Pa3JIHtIHTHX Mepa 

rrorrpaBKe H TO: 1) YHOlIIeFbe opraHcKe MaTepHje (CTajFbaK); 2) YHolIIeFbe KpetIa; 3) 

YHOlIIeFbe MHHepanHHX NPK ~y6pHBa; 4) YHOlIIeFbe ~y6pHBa Ha 6a3H cHnHUHjYMa, 

Kao H Pa3JIHtIHTe KOM6HHaUHje OBHX Mepa. 

4. 	 HcrrHTHBaFbe xeMHjcKHx rrpoMeHa y PH30C<pePH (ca,n:plKaj rrpHcTyrratIHHX 06JIHKa 

XpaHJbHBHX H IIoTeHUHjanHo TOKCHtIHHX MHHepanHHX eJIeMeHTa, pH peaKUHja), 

caKyrrJbaFbe eKcy,n:aTa KopeHa H aHanH3a opraHCKHX KHCeJIHHa H oueHa e<peKTa 
HaBe,n:eHHX Mepa rrorrpaBKe 3eMJbHlIITa Ha paCTeFbe (cYBa 6HoMaca KopeHa H 

Ha,n:3eMHor ,n:eJIa), MHHepanHH CaCTaB 6HJbHHX TKHBa H eKcrrpecHja o,n:a6paHHx reHa 

rrlIIeHHue, KOjH Ko,n:Hpajy rpaHcrroprepe <poc<popa (TaPTl H TaPT2) , <poc<poeHOJI 
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rmpYBaT Kap60KCHna3Y (TaPEPC) H aHjoHcKe KaHane 3a eq)J1YKC Kap60KCHnaTa y 

PH30CtPepy (TaMATEI H TaALMrI). 
5. 	 noce6Ha aHanH3a 3aje,ll;HH"QKOr ,ll;enOBalha HaBe,ll;eHHX Mepa nonpaBKe 3eMJbHIDTa H 

a,LJ;aIITHBHHX peaKUHja KopeHa Ha npoMeHe xeMHjcKor caCTaBa PH30ctPepHor 

3eMJbHIDTa (MaKpo- H MHKpOXpaHJbHBH H nOTeHUHjanHo TOKCWiHH eneMeHTH), C 

noce6HHM tPOKYCOM Ha ,ll;ImaMWIKe npoMeHe tPpaKUHja tPoctPopa H npHcrynaqHOr 

cHnHUHjYMa. 

MeTOAe 

I1MajyliH y BH,LJ;y MynTH,ll;HCUHnnHHapHH KapaKep OBe WlcepTaUHje, npe,ll;BH~eHa 

HCTpa)J(HBalha 3axTeBajy npHMeHy Beher 6poja MeTO,ll;a, O,ll; HcnHTHBalha MeXaHHqKFIX H 

xeMHjcKHx cBojCTaBa 3eMJbHIDTa H nHpHTHe janoBHHe (H3Bopa 3ar~elha) ,ll;0 eKcnpecHje 

0,ll;a6paHHx reHa KOjH KO,ll;Hpajy TpaHcnoPTepe tPoctPopa (TaPTI H TaPT2), tPoctPoeHon 

nHpYBaT Kap60KcHna3Y (P EPC) H aHjoHcKe KaHane 3a etPnYKc Kap60KcHnaTa y PH30CtPepy 

(TaMATEI H TaALMrI) y KopeHY nIDeHHue. 

A) MeTo,ll;e rajefha 6HJbaKa y opHrHHanHO ,ll;H3ajHHpaHHM PH30'TpoHHMa ca tPneKcH6HnHHM 

npHcrynoM KopeHY H pH30ctPepHoM 3eMJbHIDTy. 

B) MeTo,ll;e aHanH3e 3eMJbHIDTa 

• 	 HcnHTHBalhe MeXHHqKOr caCTaBa 3eMJbHIDTa 06aBHhe ce rpaHynoMeTpHjcKH 

• 	 O,ll;peljHBalhe nOTeHUHjMHe H xHAPOnHTHqKe KHcenOCTH 3eMJbHlliTa OApe,ll;Hhe ce 

nOTeHUHoMeTpHjcKH y BO,ll;HOM H KMHjYM XnOpH,ll;HOM eKcTpaKTY 3eMJbHIDTa 

• 	 O,ll;peljHBalhe opraHcKe MaTepHje (N, C, S) Y 3eMJbHIDry 06aBHhe ce ,ll;HpeKTHo, HCNS 

aHMH3aTOpoM 

• 	 O,ll;pe~HBalhe yKynHor cpa,ll;>Kaja MHHepanHHx eneMeHaTa 06aBHhe ce MeTO,ll;OM ICP­

OES HaKOH AHrecTHje Y30paKa y KOHueHTpoBaHoj RN03. 

• 	 O,ll;peljHBalhe npHcTynaqHHX 06nHKa XpaHJbHBHX eneMeHaTa 06aBHhe ce ce MeTO,ll;OM 

ICP-OES HaKOH eKcTpaKUHja pa3nHqHTHM eKcTPaKUHoHHM Cpe,ll;CTBHMa. 

• 	 ceKBeHUHOHa eKcTpaKUHja tPpaKUHja tPoctPopa y pH30ctPepH H KonopHMerpHjcKo 

Mepelhe KOHueHTpaUHja 

B) MeTo,ll;e aHMH3e 6HJbHHX TKHBa 

• 	 O,ll;peljHBalha ca,ll;p>Kaja MHHepMHHx eneMeHaTa MeTO,ll;OM ICP-OES, HaKOH ,ll;Hrecmje 

Y30pKa y CMeIDH HN03:H20 2 (3:2) 

• 	 O,ll;peljHBalhe ca,ll;p>Kaja a30Ta HCNS aHMH3aTopoM 

• 	 caKYnJbalhe eKcY,ll;am KopeHa y PH30CtPePH opHrHHanHo pa3BHjeHoM MeTO,ll;OM 

• 	 aHMH3a OpraHCKMX KHcenHHa MeTO,ll;OM HPLC. 

f) MoneKynapHe MeTO,ll;e 

• 	 eKCTpaKIJ;Hja RNA H3 cerMeHaTa TKHBa KopeHa 

• 	 KaBaHTHTaTHBHa Real-time PCR 

,1J;) CTaTHCTHqKa aHMH3a nO,ll;aTaKa KopHIDhelheM cOtPTBepa Statistica 6. 
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3.5. HaYQHa OllpaB,Il,aHOCT H MYJ1TH,Il,HCUHllJ1HHapHOcT 

HaKO 3aral)eFbe 3eMJbHmTa rrpe,ll,CTaBJba rJI06aJIHH rrp06JIeM, KOjH Je mHpOKO 

rrpoyTIasaH ca Pa3JIHTIHTHX acrreKaTa, 0 pH30c¢epHHM rrpOnecHMa KOjH ce o,ll,BHjajy rrpHJIHKOM 

rrorrpaBKe TaKBHX 3eMJbHmTa ce MaJIO 3Ha. CTora 6H ce rnaBHH HayTIHH ,Il,OrrpHHOC OBe Te3e 

orne,ll,ao y 60JbeM pa3YMesaFbY ,Il,HHaMHTIKHX rrpoMeHa y pH30c¢epH Kao pe3YJITaHTa 

,[(eJIOBaFba Mepa rrorrpaBKe 3eMJbHmTa ca je,[(He cTpaHe, H 6HoxeMHjcKHx rrponeca y KopeHY 

rrmeHHne, Kao a,[(arrTHBHHx peaKnHja Ha YCJIOBe BHmecTpYKor MHHepaJIHOr cTpeca 

crrenH¢HTIaHOr 3a 3eMJbHmTa omTeneHHx py,[(apcKHM aKTHBHOCTHMa ca ,[(pyre cTpaHe. OBa 

HCTpa:)l<:HBaFba oMorynHhe H paCBeTJbaBaFbe YJIore ClIJIHnHjYMa y y6na)KasaFbY cTpeca 

,[(e¢HnHTa ¢oc¢opa, HMajyhH y BH.[(y ,[(a He rrocToje rry6nHKoBaHa HCTpa)KHBaFba Koja 

rrpY)Kajy o6jamFbeFbe MexaHH3aMa Ha ¢H3HOJIOmKOM H MoneKynapHoM HHBOy. 

HMajyliH y BH.[(y ,[(a he 6HTH TecTHpaHe Pa3JIHTIHTe MenHopaTHBHe Mepe, rrpe,[(JIO)KeHa 

,[(OKTopcKa '[(HcepTanHja HMana 6H H rrpaKTHTIHH 3HaTIaj 3a o'[(a6Hp Hajrro'[(ecHHje TeXHOJIOrnje 

rajeFba )KHTapHna Ha omTeheHHM aJIYBHjaJIHHM 3eMJbHmTHMa y CJIHBY THMoKa. I1oce6aH 

HayTIHH ,[(orrpHHoc OBe ,[(OKTopCKe ,[(HCePTanHje rrpe'[(cTaBJbahe 60Jbe yrro3HaBaFbe MarrTanIIja 

rrmeHHne (Ha ¢H30nomKOM H MOJIeKYJIapHOM HHBOy) Kao o'[(roBop Ha Pa3JIHTIHTe Mepe 

rrorrpaBKe OBHX omTeneHHx 3eMJbHmTa ca H3pa)KeHHM ,Il,e¢HnHTOM <poc<popa. TaKol)e, OBa 

HCTpa)KHBaFba oMoryliHhe ,[(a ce 60Jbe carne,ll,ajy CnO)KeHe HHTepaKnHje KopeHa H 3eMJbHmTa 

H pa3jacHH YJIora Mepa rrorrpaBKe y MO.[(yJIanHjH pH30c¢epHHx rrponeca. H Ha Kpajy, Ba)KaH 

rrpaKTHTIaH ,[(orrpHHoc OBe '[(OKTopCKe '[(HcepTanHje je HHOBaTHBHa rrpHMeHa l)y6pHBa Ha 6a3H 

ClIJIHnHjYMa pa,[(H rroBehFba TonepaHTHOCTH rrIlIeHHne Ha BHmeCTpYKe CTpeCHe ¢aKTope. 

MYJITH,Il,HCnHrrJIHHapHH KapaKTep OBe .[(HcePTanIIje y 06JIaCTH )KHBOTHe cpe,[(HHe 

orne,[(a ce y TecHoj rrOBe3aHOCTH HeKOJIHKO HaYTIHHX ,Il,HCnHrrnHHa Kao mTO cy: rre'[(OJIornja 

(xeMHja 3eMJbHmTa), ¢H3HonorHja 6HJbaKa (MHHepaJIHa HcxpaHa) H MoneKynapHa 6HonorHja, 

Kao H rpaHHTIHHX 06naCTHX py,[(apCTBa H reonorHje (3aral)eFbe )KHBOTHe Cpe.[(HHe). 

Ha OCHOBY H3nO)KeHOr KOMHcHja CMaTpa ,[(a je rrpe,[(JIO)KeHa TeMa rno6aJIHo aKryeJIHa 

H ,[(a he pe3YJITaTH KOjH ce H3 Fbe OTIeKyjy rrpeTCTaBJbaTH 3HaTIajaH HayTIHH ,[(orrpHHoc y 

pemaBaFbY KaKO TeopeTcKHx (<pH3HOJIOIlIKH H MOJIeKYJIapHH a,[(arrTHBHH MexaHH3MH KopeHa), 

TaKO H rrpeKTHTIHHX rrpo6neMa rajeFba rrmeHHne Ha MaprHHaJIHHM 3eMJbHlliTHMa. 

HHoBaTHBHH rrpHcTyrr OBe ,[(HcepTanHje orne,[(a ce y ¢OKYCHpaFbY Ha KOMrrneKCHe rrponece, 

KOjH ce O'[(BHjajy y pH30c¢epH, Ha '[(O,[(HPHOj rrOBpIlIHHH 3eMJbHmTa H 6HJbKe (KopeHa). 

I1pe'[(JIO)KeHe HCTpa)KHBaQKe MeTo,[(e (xeMHjcKe, 6HoxeMHjcKe H MOJIeKynapHe) cy 

o,[(roBapajyhe, caBpeMeHe H ,[(ocryrrHe KaH,[(H,[(aTKHFbH y OKBHPY rrpojeKTa Ha KOMe je 

aHra)KOBaHa, Te y rrYHoj MepH o'[(rOBapjy MYJITH,[(HCnHrrJIHHapHOM KapaKTepy OBe 

,Il,HCePTanHje y rpaHHTIHHM 06naCTHMa HaYKa 0 )KHBOTHOj Cpe,ll,HHH, 3eMJbHmTY H 6HJbKaMa. 

KaH'[(H'[(aTKHFba je CBOjHM ,[(OCMamFbHM pa,[(OM H rrOCTHmYTHM pe3ynTaTHMa rrOKa3aJIa 

crroco6HOCT 3a HaYTIHO-HCTpa)KIma'IKH PM H ycrremHo je o'[(6paHHna HaBMeHy TeMy 

'[(HcepTanHje y OKBHPY rrpe,[(MeTa CneljujanHu KYpC, KOjH je rrOnO)KHna ca HajBHmoM OneHoM. 

KOMHcHja cMaTpa ,[(a rrocTOje CBH rrpe,[(YCJIOBH ,[(a ce rrOCTaBJbeHH HayTIHH nHJbeBH 

ycrrelliHo oCTBape, Te rrpe'[(JIa)Ke Behy 3a cry.[(Hje rrpH YHHBep3HTeTY y BeorpMY ,Il,a 
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rrpHXBam oBaj H3BeIIITaj H JhUJhaHU KOCTUIi KpaBJhaHau; o.uo6pu U3pa.uy .uOKTOpCKe 

.uHCepmUHje rro.u HaCnOBOM: "Mo.uyJ1upalbe pmocfIlepHux npou;eca U npUJ1aroljaBalbe 

nmeHuu;e pa3J1U'1UTUM MepaMa nonpaBKe 3eMJhUmTa omTelieHUX PYAHU'1KOM 

jaJ10BUHOM". l1cTOBpeMeHO, KOMHcHja rrpe.una)l{e .ua ce 3a MeHTope OBe .uHcepmUHje 

HMeHyjy .up MHpocnaB HHKonHll, HaylffiH caBeTHHK l1HcTHTym 3a MynTHAHcUHrrnHHapHa 

HCTpa)l{I1BaH>a (HaytIHa 06nacT: ¢H3HonorHja HcxpaHe 6HJbaKa) H .uP AnKcaH.uap nop~eBHll, 

pe.uOBHH rrpo¢ecop IIoJDorrpHBpe.uHor ¢aKYnTeTa (HaYlffia 06nacT: rre.uonomja). 

QJ1aHOBU KOMucuje: 

At.1I//~1,.."c:. 
1. 	 .up MHpocnaB HHKOJIIlll, HaylffiH caBeTHK, l1HCTHTYT 3a 

MynTH,UHCUHrrnHHapHa HCTpa)l{HBaH>a (¢H3Honomja 

HcxpaHe JDaKa) / 

~~c· 
2. 	 AnKcaH.uap nop~eBHll, pe.uOBHH rrpo¢ecop, 

IIoJDorrpHBpe.uHH ¢aKynTeT (rre.uonomja) 

3. 

4. 	 .up a Ha CaBHll, .uoueHT, IIoJDorrpHBpe.uHH ¢aKynTeT 

(pa apcTBo) 

5. 	 I1P Jel~~ Capa)1HHK, HHCTlITyr 3a 

MoneKynapHY reHeTHKY H reHeTHtIKO HH)l{eH>epCTBO 

(MoneKynapHa 6Honomja 6HJDaKa) 
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nO,11;AI(H 0 MEHTOPY 

3a KaH.n;H.n;aTa JhHJbaHy KocTHIi KpaBJbaHan 

liMe Hnpe3HMe MeHTopa: MHpOCJIaB HHKOJIHIi 
3BaFhe: HayLIHH caBeTHHK 

CnHcaK pa.n;oBa KOjH KBaJIH<pHKyjy MeHTopa 3a BoljeFhe .n;OKTOpCKe .n;HcepTaU;Hje: 

1. 	 Pavlovic 1., Samardzic J., Masimovic V., Timotijevic G., Stevie N., Laursen K.H., 
Hansen T.H., Husted S., Schjoerring 1.K., Liang Y., Nikolic M. 2013. Silicon 
alleviates iron deficiency in cucumber by promoting mobilization of iron in the 
root apoplast. New Phytologist 198: 1096-1107. (IF 6.736) 

2. 	 Nikolic M., Cesco S., Monte R., Tomasi N., Gottardi S., Zamboni A., Pinton R., 
Varanini Z. 2012. Nitrate transport in cucumber leaves is an inducible process 
involving an increase in plasma membrane H+-ATPase activity and abundance. 
BMC Plant Biology 12: 66. (IF 4.354) 

3. 	 Nikolic N., Nikolic M. 2012. Gradient analysis reveals a copper paradox on 
floodplain soils under long-term pollution by mining waste. Science of the Total 
Environment 425: 146-154. (IF 3.258) 

4. 	Dragisic Maksimovic J., Mojovic M., Maksimovic V., Romheld V., Nikolic M. 
2012. Silicon ameliorates manganese toxicity in cucumber by decreasing 
hydroxyl radical accumulation in the leaf apoplast. Journal of Experimental 
Botany 63: 2411-2420. (IF 5.242) 

5. 	 Nikolic M., Nikolic N., Liang Y., Kirkby E.A., Romheld V. 2007. Germanium-68 
as an adequate tracer for silicon transport in plants. Characterization of silicon 
uptake in different crop species. Plant Physiology 143: 495-503. (IF 6.367) 

B) Y crryqajy H3pa.n;e .n;OKTopcKe .n;HcepTaD;Hje npeMa paHHjHM rrponHcHMa 3a KaH.n;H.n;aTe 
KOjH cy CTeKJIH aKa.n;eMCKH Ha3HB MarHcTPa HaYKa MeHTop Tpe6a .n;a HMa neT pa.n;oBa 
(pe<pepeHU;H) Koje ra, KBaJIH<pHKyjy 3a MeHTopa o.n;HocHe .n;HcepTaU;Hje. 

r) Y cJIyqajy .n;a y YlKOj HayqHoj 06JIaCTH HeMa KBaJIH<pHKoBaHHx HacTaBHHKa, 
npHJIOlKHTH O.n;JIyKy Beha .n;OKTOPCKHX cTy.n;Hja 0 HMeHoBaFhY pe.n;oBHor rrpo<pecopa 3a 
MeHTopa. 

):(aTYM 21.02.2014. M.rr. 


