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HMuernTyTa 33 MyJTHAMCUHILIHHAPHA HCTPAXKHBAKA

Yuupepsutera y Beorpany

Opnayxkom Hayusor Beha HMHcruryta 3a MyATHIMCUMIUIMHApHA HCTPaKHMBaba
VHuep3urera y beorpangy, JoHero] Ha cemnuuy oapxasoj 28. 10. 2015. rogumwue,
HMEHOBAaHH CMO 33 WIaHOBE KOMHCH]e 3a OIEHY HMCHIYyHhEeHOCTH ycioBa Ap Mapuje
Bunosuh, HcTpaxkyuBaua-capaiHiKa OBOT HHCTHTYTa, 32 M360p y HayuHo 3ame Hayunu
capaJHuK.

Ha ocHoBy aHanuse HayyHOMCTPaXXMBauKOT paja KapAuAata M yBHIa Y

NPMIOKEHY AOKYMEeHTalMjy ap Mapuje Bunosuh, noaHocuMo HayusoM Behy cnenehu

HU3BEINITAJ

1. Buozpadcku nodayu:

Mapuja C. Bupnosuh poljena je y Beorpany, 20. janyapa 1981. rogune. OcHoBHY
mkony u Ilery Georpancky ruMHasujy 3apmunia je y beorpany. Jmmnomupana je 2008.
roguHe Ha XeMmujckoM Qaxynrery YHusepsurera y Beorpany, oncex buoxemuja ca
NpoceyHOM oneHoM 9.21 y Toky cryauja W omeHoM 10 Ha JNUIJIOMCKOM MCIHTY.
Hokropcke crynuje Ha Karenpu 3a 6H0xeMij Xemujckor ¢akynrera ynucana je 2008.
rojuHe noj MenropctBoM ip Come Bemoruh Jopanopuh u npod. ap Jbybe Manauh.

VY nepuoay ox 2008. 1o 2010. roguHe, MOYETKOM JOKTOPCKHX CTyAujaM, Omia je
cruneHaucrTa Munpucrapctea Hayke Penybnuxe Cpbuje. Pebpyapa 2010. roaune
3anociera je Ha MHCTUTyTy 3a MyATHIMCLMIUIMHAPHA MCTpakUBama Y HUBEp3HUTETa Y
Beorpany, va oacexy Hayxa o sxuBum cuctemuma. Centem6pa 2010. rogune u3abpasa je
y 3Bame MCTpaXKHBay-capaJHUK. JIOKTOpCKY  JucepTanyjy [0l  Ha3UuBOM:
»AHTHOKCHIATHEHY MeTabonusaM Oenor ¥ 3e1€HOT TKMBA JIMCTOBA HAaHAIIMpaHe
mymixarie (Pelargonium zonale) n TanaHHKe (Plectranthus coleoides) - ytuuaj 3pauersa

u3 BupKEe 1 YB-b obnactu™ onbpanuna je 29. centem6pa 2015. rogune. ¥ nepuoxy



ox 2010. mo 2011. roaume Omia je aHraxkoBada Ha HalMOHAJIIHOM Hay4YHO-
UCTpa’kuBaykoM mnpojexty 6p. OM  143020: ,Perymanmja aHTHOKCHAATHBHOT
MeTabon3Ma OMsbaka y TOKY pactera, HH(EKIHje aTOreHuMa | JeioBarba abHOTHYKOT
cTpeca: MEXaHU3MH TPaHCIopTa, CUrHam3anuje u otnoproct™, Tpenytno (ox 2011. r.)
je aHraxosaHa Ha HaiwouamHoM rpojexty 6p. MHUKM 43010: ,Momuduxanuja
aHTHOKCHIATHMBHOI MeTabonmsMa Omibaka ca IW/keM TMoBehara ToJIEpaHIUje Ha
abHOTCKM cTpec M uAeHTU(UKAIHja HOBUX OHoMapKepa ca NPUMEHOM Y peMeIvjaliujy 1
MOHUTOPHHTY JIETpaMpaHiX CTAHHIITA” ca JIeceT MEeCeIM TOJIMILE, a Ha NpojekTy Op.
OU 173045: ,Pube xao OMOUHJIMKAaTOPU CTaka KBalMTeTa OTBOpeHuX Bona Cpbuje” ca
JIBa Mecela rogummsse. Y nepuony oj 2011. no 2014, ropuxe 6wiia je anra)xoBaHa Ha JiBa
npojexta puHaHcupaHa o ctpane QoHJa TPaJICKOr CEKPEeTepPHjaTa 3a 3alUTUTY HKUBOTHE
cpenvHe rpaja beorpapa: ,HcnutmBame yTuuaja (OuspHUX) Ouoduirepa y 30HaMa
BeJIMKOr 3arahema Ha Tepuropuju rpana beorpapa” u llpumena OGuounimkaropa
OKCHJIATHBHOT cTpeca KoJi OM/paka y NPOLEHH €KOTOKCHKOJOIIKOT pHU3MKa y 30HaMa

BUCOKOT 3arahema Ha TepuTopHju rpaja beorpaja”.

¥ toky 2013. 1. ($ebpyap) yuecTBOBaNA j€ HA CEMUHAPY NOJ HA3UBOM: ,, [raining
School on Phytochemical Analysis“ y opraHuzanujn ApHcToTell YHHUBEpP3UTETa Y
Conyny, Kao ¥ Ha ceMuHapuma ,Integration of chromatographic data™ u ,,The selection
of the "vight" column® y opranmsanuju ,,Cluster” u.0.0., beorpan. Toxom maja 2015 r.
TPUCYCTBOBANA je Kypey ,.J[lkona mpomeomuxe - Teopujcku u mpakmudynu 0cHoO8U",
oJpxaHo] Ha XemujckoM daxynrery y beorpany.

AxTyenHe obnactu ucrpaxusama Mapuje Bunosuh cy merabonuzam heHOMHUX
jenumera M aHTHOKCUIAHATA Y OJHOCY Ha (POTOCMHTETCKY aKTUBHOCT Y MaHAIKMPAHUM

OuipKamMa.

KanauaTkumba roBopy, YATA U NUIIE EHTTIECKH U PPaHLyCKH je3HK.
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radiation and high PAR intensity. Plant Physiology & Biochemistry 93, 44--55.
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Caonumiremsa Ha cevnosuma mefiyvaapoasor 3uanaja, mramnoang xao nisoan (M34

=0.5)
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book of the final network conference of COST-Action FA0906 - UV4Gr0Wth, Pp.
60. ISBN 978-961-6822-21-3. o |

5. Vidovié M., Mili¢ S., Zechmann Z., Albert A., Winkler J.B., Veljovié Jovanovié S.
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11.

Vidovi¢ M., Morina F., Mili¢ S., Winkler J.B., Albert A., Veljovi¢ Jovanovié S.
(2013) Combined effect of UV-B irradiation with high or low light on
photosynthesis in variegated plant species. 1* International Conference on Plant
Biology, 20™ Symposium of the Serbian Plant Society, 04-07. 07. 2013. Subotica,
Serbia. In: Programme and Abstracts book pp. 41.

Zivanovié B., Vidovi¢ M., Milié S., Morina F., Veljovié Jovanovié S. (2013)
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role of cell wall peroxidases. 1st International Conference on Plant Biology 20th
Symposium of the Serbian Plant Society, 04-07. 07. 2013. Subotica, Serbia. In:
Programme and Abstracts book pp. 32.
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Different intra-organ antioxidant defence strategies towards UV-B irradiation in
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OxopaneHa noxkropcka mucepranuja (M71 = 6)

Bunosuh M. (2015) AHTHOKCUAATUBHY MeTaboIM3aM GEJIOr U 3eJIEHOr TKHBA JIMCTOBA
naHamupadHe Mymxkarie (Pelargonium zonale) wn TaMjanuke (Plectranthus
coleoides) - yrunaj 3pauema u3 BuubuBe M YB-B obnactu, Xemujcku dakynrer .

VYuusepsuteta y beorpany. -

3. Ananusa HAY4YHOI paja

Hayunu pan np Mapuje Bunosuh nornaga nox o6nact 6uoxemuje U pusuonoruje
6wraka. KanpupaTkuma je pesyinrare WCTpaxuBama ofjaBmiia y MeT pajoBa 'y
MelhjyHapoJHuM yaconucumMa u 20 caonimTemna Ha Mel)yHapoJTHUM KOH(pepeHIHjama.

INanammpane OwpHe Bpcre, Mymkaria (Pelargomium zonale) W TaMmjaHUKa
(Plectranthus coleoides) cy nocityujie Kao €KCIIEpUMEHTATHA MOJIECIIM Y HAYYHOM pajy
ap Mapuje Bunoruh. 3eneHo-6eno nmaHamupaHH JHCT NpeJCTaBiba OUIMYaH MOJEN

CHCTEM 3a MpoydyaBame yTHIaja (OTOCHHTE3e Ha AaHTHOKCHIATHMBHM M MeTabosm3am
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(deHONMHUX jeumerma, Kao U 3a UCTPaXKUBame MeTabONMUYKUX MHTepakiidja usMelhy
ayToTpodHOI U XeTepoTpod)HOTr TKUBA YHYTap UCTOT JIUCTA.

IloueTHu npeaMer ucTpaxkuBama Ap Mapuje Buposuh 6uo je oxpehuBame
KOHCTUTYTHBHUX KOMIIOHEHATa aHTHMOKCUJATHBHOI CUCTeMa M HHMXOBe yHyTaphenujcke
AMCTPUOYIHje Y (OTOCHHTETCKH aKTHBHOM M ()OTOCHHTETCKM HEAaKTHBHOM TKHUBY
JMCTOBA NMaHAIMpaHKUX BpcTa. JIoOujeHn pe3ynTaTy ykasyjy jaa ce Koj bwpaka P. zonale,
rajeHMx MpU ONTHMAJHEM CBETJIOCHUM YCIIOBUMA, 6€0 TKMBO JIUCTOBA BUINE OCJIaHk-a Ha
rnyratiuoH (GSH), ensume ackopbart-riyraTioHckor (Asc-GSH) nuknyca u Cu/Zn u Mn
CYTIepOKCH-AUCMYTa3e, JIOK Cy Y 3€€HOM TKHMBY Cajpiaj ASC, akTMUBHOCTH KaTanase
(CAT) )7} TUIAKOWAHE -  ackopbar-nepokcunase (APX) JOMUHAHTHHU.
HMyHOIMTOXEMUMjCKUM  aHaju3aMa, y3  IoMoh  TpaHCMHUCHOHE  ENEeKTPOHCKe
MMKPOCKOIIHje, TIOKa3aHo je jJa je ASC 3aCTYIULeHHjH Y IHMTOCoNy Me3odmwinux henuja
fenor TKUBa, y OJHOCY Ha 3€JIeHO, IITO 3ajeH0 ca NoBehameM aKTUBHOCTH IUTOCOJHE
APX wu 1,4—ranéKToJIaKTOH-)lexmLporeHase yKasyje Ha 3HayajHy yjnory Asc y
OJjp)KaBamby pEJOKC XOMeocTase y OBOM henmjckoM ofes/bKy. TokoM cTHMyJanuje
Menepose peakiiyje y 6usbakama P. zonale, oiroBop eH3uMcKkux komroHneHata Asc-GSH
1MKiIyca 6enor Tkupa je 610 M3paXKeHHjU y OJHOCY Ha 3eJieHO, INTO yKazyje Ha mobpy
aZlanTUpaHOCT OeNor TKMBa MPOTHB OKCHJATUBHOr CTpeca. AKTyelHa TeopHja
peTporpagHoOr CUrHajMHra M3 xjoporyiacta W mehyhenujcka penokc KOMyHMKaluja
Moria 6u Ja MMa IEHTPaIHY YJIOry y OAroBopy 6ejior TKHBa JIMCTOBA HM3JIONKEHHX
TOBUIIIEHOM MHTEH3UTETY CBETIOCTU U TPETMaHy NMapaKkBaTOM.

3HayajaH Jeo paja KaHIUMJATKUEKe Ce OJHOCH M Ha HCIMTHBaHmE CHeLUpHUIHUX
yTHIaja ambujenTanHux gosza YB-B 3padema (0.90 W m™>) M BHCOKOr HHTEH3HTETa
doTocHHTeTCKH axTuBHOT 3pademsa (PAR, 400-700 nm; 1350 pymol m™ s') Ha
()OTOCUHTETCKY aKTHBHOCT, Ka0 M Ha AHTHOKCHJATHBHM M MeTaboym3aM ()eHONHHX
jenumema maHamMpaHMx JucToBa P. coleoides w P. zonale 6wwaka. IlozHato je na
onropop Owraka Ha YB-b 3paueme 3aBucu on ogHoca YB-b: VB-A: PAR, anu u on
HHTEH3UTETa M CIEKTPAJIHUX KapaKTepHCTHKA CBUX KOMIIOHEHTH 3padyera. Kako 6u ce
u30ernu yclnoBH KOjU HE OJrosapajy NpPHPOJHHMM, EKCIIEpUMEHTH - Cy H3BoheHH y
CHMyJIaTOpHMa CYHYeBOI 3padera y MMHXeHy, N0J KOHTPOJMCAaHHM YCJIOBHUMA.

IlokazaHo je na edexar YB-b 3payema Ha ¢orocuHTesy M MeTaboiauzaM (eHONHUX



jeIHmbeHa 3aBUCH 01 OHIBHE BPCTE, aJM M OJ UHTeH3uTeTa nosaauHckor PAR-a. Ilo npeu
nyr, Koj 6umwaka P. coleoides, je nokazano na YB-b 3paueme cramynume Op3uHy
acumunanuje CO, u nosehasa npoBoJUEMBOCT cToMa. MelyTuMm, Koa 6uikaka P. zonale,
YB-b 3padyeme Huje yrunaio Ha ¢oTocuHTe3y, Behi je npeko Tpexajio3HOT CHrHalHOT
IyTa M3a3Ballo Jerpajaijy ckpoba ¥ caxapose, ¥ CTUMYJIMCAJIO TPAHCIOPT YIJbEHHUX
XuupaTa U3 3eneHor y Gemo Tkuo. Kako je y obe ucrutmpade OubHe Bpere YB-B
3pader-e JOBENO JI0 NojayaHe akyMyJlanyje TIMKO3Uaa XHIAPOKCHIIHHAMUYHUX KMCETHHA
¥ ¢dnaBoHOMIA (3aje[HMO ca AHTOLMjaHUMAa), U TO YIJIaBHOM y OeloM TKHBY JIHCTOBA,
Ipe/UIOKEHa CY J(Ba pa3IHyuTa MEXaHU3Ma KOja KOMIIEH3Yjy HEAOCTaTaK (OTOCHHTERE U
nojadyape aHaOoONH4YKE 3aXTE€Be y OBOM TKMBY. Pe3ynTaTé paja KaHIMUATKHEBE CY
nokasanu jJa YB-b 3paverme vMa ¥ NO3UTHBAH CHHEPTHCTMUKK eexaT ca BHCOKUM
nareTH3uTeToM  PAR-a  Ha  aHTHOKcupatuBHM — MetabonusaM  (akymynauuja
tdenunnponaronga 1 GrABOHOMNA ca Orfo-AUXUIPOKCU-CYIICTUTYHCAHUM b IpcTeHOM,
ackopbata u nopact aktuBHOCTH APX u CAT) HMCK/BYYUBO y 3€JIeHOM TKHUBY JIUCTOBA
MYIIKaTIE,

PesyntaTé paja KaHIMAATKHIGE  JONPHHOCE  pasyMeBamy  MeXaHU3Ma
IIOBE3aHOCTH (POTOCHHTECKE AKTUBHOCTH U GHOCHHTE3e (IaBOHOMIA, M TO Y YCIOBHMA
nopumeHor uHteHsuTera PAR-a u amOujentannux posza YB-b 3pauema. Cem
tdyHaamMeHTaHOr 3Ha4aja, pe3yaTaTd HaydHor pasa Jap Mapuje Buposuh mory umaru
NpakTHYHH 3Ha4a] 3a NOJBONpPHBpPENY, IpeXpaMOCHy WMHIYCTPUjy M (DapMaxonorujy.
TokoM nocnenmbe AeNEHMje TOKa3aHo je Ja GHIBEKe Koje Cy rajeHe y CliojballiHoj CpeuHH,
Nox npﬁpoAHHM VYB-b no3zama uMajy MHOTO BMIIY HYTPUTHBHY M (apMakoJIOHIKY
BpEAHOCT 0| Ouibaka Koje cy rajeHe y CTaKJeHHIMM W IUIACTEHUIMMA KOJU He
nponywtajy  YB-b  3paueme. Ilojavasa wHAYKIMja CEeKyHAapHMX MerabonuTa
(pnaBoHOM M, GEHUNNPONIAHOMAM, TEPNCHOMAM) M AaHTHOKcHAaHaTa (BuTamMMH LI,
Butamud E, riyration) nosehasa oTHOpHOCT Guspaka M Ha Apyre, NPUMAapHO LITETHE,
YyTUIAje CIOJbHE CpeJMHe, MONyT cyme, wHpeKMje NaTOreHuMa U BHCOKHX
temneparypa. OBa yHaKpcHa TOJNEpaHIMja, OTIOPHOCT Ha BHINEe A0HOTHYKMX M
OnoTHYKKX (pakTopa, Koja ce pasBuja KOJ Omibaka usnaranux YB-B spauemy Taxohe

MOJXe Jia UMa 3Hayaj y NMOJLONPHBPENH.
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TToceban neo pama np Mapuje Bunosuh oqHOCH ce Ha ONITUMH3ALH]Y H KPEHPame
aHANMMUYKUX MeToja 3a npaheme peloKc akTHBHOCTH y henujama, ca LubeM Ja ce
u3berdy unu ymame Moryhu apredakt. Y TOM CMHCIHY ONTHMHU30BAHH Cy YCJIOBH
eKCTpakLMje ¥ ycIocTaBjbeHe cy xpomatorpadcke wmerone (HPLC) 3a  Tauno
onpeluBame KOHUEHTPANKja ASC U BHIIE KNaca HEHONHMX jeNHHera IPUCYTHHX KO

NOMEHYTHX OHWLHUX BpCTa.

4. KBaHTHTATHBHA OlEHA PE3YATATA HAVIHONCTPAKHBAYKOr paja

Kpanuter u BpegHOCT HaydYHOHCTpaXKMBAaYKoT paja aAp Mapuje Bunosuh cymapno

cy npukazanu y Tabenu 1.

Ta6ena 1. Ilpuxas BpcTe M kBaHTHGHKALje OCTBAPEHHX HAYYHOHCTPAKHBAYKHX pe3yJrara

- .

23

Panoru y Haqﬂo Pany ;pxyncxom M21 8 4 32

JacoIuCy MehyHaponoM

mMehynapoaHux YACOHHCY

3na4aja, M20 Pan y melynapoaaom M23 3 1 3
YacoIucy

30opHuImM ~ Caommureme ca M34 0.5 20 10

mehyraponHux MeljyHaponHor ckyna

HAayYHHX CKYNOBa, IUTaMIAHO Y M3BOAY
M30
Ounbpamena M71 6 1 6

JIOKTOpCKA

JucepTanyja

T
E

VYkynuo: 51 (nponucany MUHUMYM = 16)

Yxynan HD = 17,669.
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HCH}’PB&HOCT KBAaHTUTATHBHHX 3axXT1¢Ba 34 H360p Y 3Bamk¢ HAY4YHH CapaliHHK JIp

Mapuje Buposuh 3a 061acT OpHPOJHO-MaTeMaTHUKMX M MEIMLIMHCKMX HayKa, npema

HpaBHHHHKy O IOCTYIIKY % Ha4yvHy BpciHoOBard, W KBAaHTUTATHBHOM HCKasNBamhy

HAyYHOUCTpaXKMBayKKUX pesynrata uctpaxusaua (Cn. I'macHux, 6p 38, 14. 04. 2008)

npoxasaHa je y Tabenu 2.

Ta6ena 2. OcrBapene BpeHOCTH Koeduiujenara M

M11+MI12+M21+M22+M23+M24e

YKYITHO

M10+M20+M31+M32+M33+M41+M 42

MI10+M20+M31+M32 40
M33+M41+M42+M51>

MI11+M12+M21+M22+M23+M24

+M31+M32+ M41+M42 > 2
YKYITHO 48

+M51> %0
M11+M12+M21+M22+M23

+M24+M31+M32> ’ »
YKYIHO 65
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5. KBaauTaATHBHU HOKA3ATE/HH HAVIHOUCTPAKHBAYKOT paza

5.1. HoxazaTe/bH ycHexa y HAY9HOM pagy
Jp Mapuja Bupopuh je Oumna wiaH Hay4yHO-OpraHusamuoHor onbopa Jlpyre
roauinme KoHpepennuje ,,COST-Action FA0906-UV4growth” y MukynoBy y Uenikoj

PenyGnuny, opaxane 14-16. anpna 2013. 1.

Kanpupatkuma je of moderka NOCHEAMIVIOMCKMX CTyauja Gopapuia je BHIE
yTa Ha MCTpaxXHBaykoM pajy y wuHoctpaHcTBy. l'omune 2008. Gopasuia je Ha
TPOMECeYHOM ycappmapamy Ha ITossonpuspentom dakynrery YHusepsutera y I1ajosuy,
Wranuja Tokom anpuia 2011. r. u maja 2012. r. Gopasuna je y “Helmholtz Zentrum
Miinchen”, Hemauxa (y oxsupy npojexta: ‘COST’ Axumje FA0906: ,,UV-B radiation: A
specific regulator of plant growth and food quality in a changing climate (UV4growth)”.
Toxom jyna 2012. r. 6opaBuiia Ha ycaBpiiaBaky Ha MIHCTHTYTY 3a Hayke o GuwnkaMa y
oxBupy Karl-Franzens Yuusepsurera y I'pany, Ayctpuja.

5.2. KpaauTer Hay4YHHX Paj0OBA-IATHPAHOCT

Pagoen y kojuMa je np Mapuja Bumoeuh koaytop murupanu cy 23 myra (6e3
ayTolnMTara) y HayuHuMm vaconucuma ca ISI nucre (u3Bop: Web of Knowledge):
Pan: ,,Comont D., Martinez Abaigar J., Albert A., ... Vidovi¢c M., et al. (2012)
Physiologia Plantarum 145, 604-618“ uutupaH je 5 MyTa U TO y:

1.  Bornman, LF., Barnes, P.W., Robinson, S.A., Ballare, C.L., Flint, 8.D., & Caldwell, M.M. (2015).
Solar ultraviolet radiation and ozone depletion-driven climate change: effects on terrestrial
ecosystems. Photochemical & Photobiological Sciences, 14(1), 88-107.

2. Rechner, O., & Poehling, H.M. (2014). UV exposure induces resistance against herbivorous insects in
broccoli. J. Plant Dis. Protect., 121, 125-132.

3. Comont, D., Winters, A., Gomez, L. D., McQueen-Mason, S. 1., & Gwynn-Jones, D. (2013). Latitudinal
variation in ambient UV-B radiation is an important determinant of Lolium perenne forage production,
quality, and digestibility. Journal of Experimental Botany, 64(8), 2193-2204.

4. Hideg, E., Jansen, M. A., & Strid, A. (2013). UV-B exposure, ROS, and stress: inseparable companions
or loosely linked associates? Trends in Plant Science, 18(2), 107-115.

5. Jansen, M.A., & Bornman, JF. (2012). UV-B radiation: from generic stressor to specific
regulator, Physiologia Plantarum, 145(4), 501-504,

Pam: ,,Morina F., Jovanovié Lj., Mojovié M., Vidovi¢ M., et al. (2010) Physiologia
Plantarum 140: 209-224% uutupad je 18 nyta U 10 y!

1. Manzetti, S. & van der Spoel, D. (2015) Impact of sludge deposition on biodiversity. Ecotoxicology
DOI 10.1007/s10646-015-1530-9,

2. - Anwaar, S.A., Ali, S, Ali, 8., Ishaque, W, Farid, M., Faroog, M. A, ... & Sharif, M. (2014). Silicon
(Si) alleviates cotton (Gossypium hirsutum L.) from zinc (Zn) toxicity stress by limiting Zn uptake and
oxidative damage. Environmental Science and Pollution Research, 22(5), 3441-3450.

3. Ramakrishna, B., & Rao, S.S.R. (2014). Foliar application of brassinosteroids alleviates adverse effects
of zinc toxicity in radish (Raphanus sativus 1..) plants. Protoplasma, 252(2), 665-677.

4, Chen, L., Gao, S., Zhu, P, Liu, Y., Hu, T., & Zhang, J. (2014). Comparative study of metal resistance
and accumulation of lead and zinc in two poplars. Physiologia Plantarum, 151(4), 390-405.
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5. Islam, F., Yasmeen, T., Ali, Q., Ali, S., Arif, M.S., Hussain, S., & Rizvi, I1. (2014). Influence of
Pseudomonas  aeruginosa as PGPR  on oxidative stress tolerance in wheat under Zn
stress. Ecotoxicology and Environmental Safety, 104, 285-293.

6. Shahid, M., Pourrut, B., Dumat, C., Nadeem, M., Aslam, M., & Pinelli, E. (2014). Heavy-metal-
induced reactive oxygen species: phytotoxicity and physicochemical changes in plants. In Reviews of
Environmental Contamination and Toxicology Volume 232 (pp. 1-44). Springer International

Publishing.
7. Vuletié, M., Had#i-Taskovi¢ Sukalovi¢, V., Markevxc K., Kravié, N., Vuini¢, Z., & Maksimovié, V.

(2014). Differential response of ant10x1dat1ve systems of maize (Zea mays L.) roots cell walls to
osmotic and heavy metal stress. Plant Biology, 16(1), 88-96.

8. Cuypers, A., Remans, T., Weyens, N., Colpaert, J., Vassilev, A.'& Vangronsveld, J. (2013) Soil-plant
relatlonshlps of heavy metals and metallmds In: Alloway, B.J. (ed) Heavy metals in soils. Springer,

Dordrecht, pp 161193,
9. Ramakrishna, B., & Rao, S.5.R. (2013). 24-Epibrassinolide maintains elevated redox state of AsA and

GSH in radish (Raphanus sativus L.) seedlings under zine stress. Acta Physiologiae Plantarum, 35(4),

1291-1302. ;
10. Yuan, N., Wang, Y.H., Li, K.J,, Zhao, Y., Hu, X., Mao, L., ... & Zheng, W.J. (2012). Effects of

. exogenous zinc on the cellular zinc distribution and cell cycle of A549 cells. Bioscience, Biotechnology,

and Biochemistry, 76(11), 2014-2020.
11. Lin, Y.F., & Aarts, M.G. (2012). The molecular mechanism of zinc and cadmium stress response in

plants. Cellular and Molecular Life Sciences, 69(19), 3187-3206.
. 12. Oyama, T.M., Saito, M., Yonezawa, T., Okano, Y., & Oyama, Y. (2012). Nanomolar concentrations of
zinc pyrithione increase cell susceptibility fo oxidative stress induced by hydrogen peroxide in rat

thymocytes. Chemosphere, 87(11), 1316-1322.
13. Shanmugam, V., Tsednee, M., & Yeh, K. C. (2012). Zinc tolerance induced by iron 1 reveals the
importance of glutathione in the cross-homeostasis between zinc and iron in Arabidopsis thaliana. The

Plant Jourral, 69(6), 1006-1017.
14. Seth, C. S., Remans, T., Keunen, E., Jozefczak, M., Gielen, H., Opdenakker, K., ... & Cuypers, A.
{2012). Phyloextraction of toxic metals: a central role for glutathione Plant, Cell &

Environment, 35(2), 334-346.

15. Achary, V.M.M,, Patnaik, A.R., & Panda, B.B. (2012). Oxidative biomarkers in Ieaf tissue of barley
seedlings in response to aluminum stress. Ecotoxicology and Environmental Safety, 75, 16-26.

16. Sukalovi¢, V.H.T., Vuletié, M., Markovi¢, K., & Vuéini¢, Z. (2011). Cell wall-associated malate
dehydrogenase activity from malze roots. Plant Sczence 181(4), 465-470.

17. He, I, Qin, J,, Long, L., Ma, Y., Li, H., Li, K., ... & Luo, Z.B. (2011). Net cadmium flux and
accumulation reveal tissueOspecific oxidative stress and detoxification in  Populusx

canescens. Physiologia Plantarum, 143(1), 50-63.
18. Song, A., Li, P, Li, Z, Fan, F., Nikolic, M., & Liang, Y. (2011). The alleviation of zinc toxicity by
silicon is related to zinc transport and antioxidative reactions in rice. Plant and Soil, 344(1-2), 319-333.

6. 3axiby4ak M npeaor A

Y CBOM Hay4HOMCTPaXXHBAUKOM pazly Jp Mapuja Bupgosuh ce 6aBuna
H3y4yaBamkeM YyTulidgja (OTOCHHTE3e HA AaHTHOKCHIATHBHM H CEKyHJapHH MeTabonmzam
naﬁamnpénﬂx OwbHuX Bpcta. OBaj OAHOC je I1OCeOHO MCIUTHUBAH IOJ YCIOBHMA
nopumeHor uHrensutera PAR-a m ambujentannux moza YB-B épaqefba, Kako Ha
OnoxeMujcKOM, Tako W Ha (usHoNomKkoM HUBOY. [TocebaH 3HaYaj paja KaHAUJATKHE-E
orefa ce W y oipehuBamy nucTpubylMje aHTHOKCHJIAHATA HA XHCTOJIOINKOM M
LUMUTOJIOIIKOM HHBOY, y3 yHOTpeOy axkTyeJllHHX MeToJa HMYHOLUMTOXEMH]CKOT
ofenexaBara ¥ TPAHCMHUCHOHE eJIeKTpoHCKe MUKpockoruje. C 063upoM na Pelargonium

zonale n Plectranthus coleoides 1o cajia HUCY TPOYYaBaHY Ca OBOI" ACIEKTA, Pe3yITaTH
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pala KaHIMIATKUEE CY OPUTHHAIHM Hay4yHH JonpuHoc. Takolhe cy 3HayajHu pe3yntaru
KOjU ce OJHOCe Ha yHanpeheme MeToJa 3a KapakTepusalijy ackopbata ¥ (eHONHHX
- jenumema xopunihieleM HaupeIHuX TEXHUKA TeyHe Xpomarorpaduje.

Pezynraru pana np Mapuje Bunoenh o6jasssenu ¢y y S yaconuca MelyyHapoHor
3Havyaja (o Kojux 4 y BpxyHckum MehyHaponsuM uyaconmmcuma-M21). Vikynna
ocTBapeHa BpeaHocT Koeduiumjenta M je 51, ykynan U® je 17,669 u 6poj uurara je 23
(6e3 ayrouMTaTa) IMTO MOKA3yjy KBaJUTET pafa KOjH CTOJH M3a oDjaB/bEHHX pesynrara
KaHIUIATKHUIBE, ‘

Ha ocHoBy cBHX HaBeIeHMX NOJAaTaka, aHAJM3E W OlEeHe HayuHOHCTpaXXKMBauKe
nenarHocTy Ip Mapuje Buyosuh, unanoBu xomuchje cMatpajy Aa je KaHIHIAT CBOjUAM
Joca/laliibM  paJioM, KOjH ce oriiesa y 06jaBIbeHuM paﬁosmwa Y MHOCTPaHHM H
JomaliuM yaconucuMa Hayqﬁnm CKYNOBMMA, Ka0 W 3HAYajHOM AaHraXoBamy Ha
Hay4HHM IPOjeKTHMA, HCMYHHJIA cBe ycoBe 3a H3bop y 3Bame Hayunu capagHuk u
npeagjaxxemo Hayunom Behy MHcrnTyTa 32 MyJATHAMCHMILIMHADHA ‘nc"rpamnnarba
Ja NPUXBATH OBAj H3BEIITA] M JOHece OMIYKY O MpeAIory 3a u3dop xanpmaara y

3Baibe HAYYHH CApAJIHHK.

¥ Beorpany, 23. 10. 2015.

Komucuja:

(%

ap Coma Bemosuli J osanoBHh (IpenceHHK KOMHACH]e)
Hay4HH caBeTHHK MHCTHTyTa 3a MyJNTHAMCUHMILIMHApHA HCTPaKHBama, YHHBEp3UTETa ¥

Beorpany

s /évwav

np ®unuc MopurHa (47aH koMHuCH]e)
Hay4yHH capapgsux Hucraryra 3a MyATHAUCHHMIUIMHAPHA WHCTPAXHBama, YHUBEp3MWTETa Y

Beorpany

'//;4/74 Vo s

spana Ipoxuh (unan komucuje)
Jouent Hossonpuepennor daxynrera, Yuupepauteray beorpaxy
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http:Kopmnhea.eM

3a npHpoano-MaTeMATHYKE H MEAUIIHHCKE HAYKe

HudepeHiumjanum ycuo-

Opn npsor usbopa y HpPeTXOHO 3Bame 10

u3bopa y 3Bame..........

noTpe6HO je fa KaHIMIaT uMa HajMame XX noeHa,
Koju Tpeba Jia mpunajajy cienehum xareropujama:

Heonxonro OctBapeHo
XX= P
Hay4unu capagnux YKynHO 16 51
MI0+M20+M31+M32+M33 45
M41+M424M51 2 10
M21+M224M23+M24 2 5 35
Bumy Hay4ysn capaJHuK YKynHo 48
MI0+M20+M31+M32+M33
MA1+MA2+MST+MI0HMO0 > 40
M21+M224M23+M24+M314M32 > 28
Hayunu cagerHux YxynHo 65
MI0+M20+M31+M32+M33 50
M4 1+M42+M51+M80+M90 >
M21+M22+M23+M24+M31+M32> 35

3a n300p y HaydHOI CaBeTHHKA je norpe6Ho Ha je myGIMKOBAH jelaH pajl KaTeropuja
M41-45 M51-52 Ha cprickoM je3suKy MM je3ULMa HalMOHATHHX MambyHa.




