Yuusep3urer y beorpany - IOJbOIIPUBPEIHU ®AKYJITET
N3bO0PHOM BERhY

Ilpeamer: M300p HacTaBHMKA Yy 3Bal-¢ M HA PaJIHO MeCTO — BaHPEIHHU NPoecop 3a YKy
Hay4Hy o0saact Exosnomka MmukpoounoJioruja

Omnykom M36opuor Beha IlossompuBpennor ¢akynrera, YHuBep3uTera y beorpamy (6poj
420/8-3/5) ox 27.06.2019. roaune mMenoBana je Komwucuja u npencenasajyhu Komucuje 3a
NPUIIPEMY H3BEIITaja 3a U300p jeTHOr HACTaBHMKA Yy 3Bame U Ha pagHo mecto BAHPEJIHOI'
[TPOD®ECOPA 3a yxy nayuny o6mact EKOJIOILIKA MUKPOBUOJIOI'UJA, y cactagy:

1 JIp Bepa PauwueBuh, pemoBuu mnpodecop, Yauepsurer y beorpany, I[lossonpuBpennu
¢dakynrer, Yxa HayuHa obnact: Exonomika MukpoOuosoruja, npeacenasajyhu Komucuje;

2. JIp bnaxo Jlanesuh, Banpemnu mnpodecop, YHuBepsurer y beorpany, IlossonpuBpenHu
¢bakynrer, Yxa HayuHa obsact: Exonomka Mukpoouosnoruja;

3. Ip Jparan KuxoBuh, penoBau npodecop y nensuju, [Ipupomno-maremaTudku (HaxkyiTer,
Kocoscka Mutposuna, ¥xa HayyHa obaact: MukpoOuosoruja.

Ha ocnoBy omnyke Jlekana IlosponpuBpenHor akynrera YHuBepsureta y beorpany (Ommyka
op. 231/6 ox 28.06.2019. roaune) pacnucan je KoHkypc Koju je 00jaB/beH y MyONUKaIuju o
3anonubaBamy HammoHamHe cimykOe 3a 3amonubaBame ,,[locmoBu gama 11.09.2019. roaune,
0poj 846. ITocne mpernena KOHKypCcHe JokyMeHTanuje, Komucuja mognocu cienehu:

U3BEINITAJ

Ha pacnucanu koHKypc 3a u300p y 3Bame u Ha pagHo mecto BAHPEIHOI' [IPO®ECOPA 3a
yxy Hayuny oOnact EKOJIOILIKA MUKPOBUOJIOI'NJA, npujaBuo ce jeaaH KaHAUIAT: AP
Jenena II. JoBuumh-IlerpoBuh, nocamammy JOIEHT 3a MCTy HayuyHy obOsact Ha Katenpu 3a
eKOJIOMKY MHKpoOuomnorujy (mpujaBa O6p 231/6 om 19.09.2019. rogune). Kanaunarkuma je
JOCTaBHJIA MOTIYHY JOKYMEHTAIM]y Y CKJIay ca yCIOBUMAa KOHKypca.

1. BUOT'PA®CKHU NIOJALIA

Hp Jenena (Ilpempar) Jouuuh-IletpoBuh pohena je 1983. romune y Basesy,
Penry6nuka CpOuja. 'mmuasmjy ommrer cmepa 3appmuia je 2002, y Jbury, a ucre roaune
ynucana IlossorpuBpennu ¢akynrer YuuBepsutera y beorpany, cmep IIpexpambGena
TEeXHOJIOTHja OMbHUX TIpousBoaa. Jummomupaina je 2007. ronure ca mpoceuynom orieHoM 10,00
u oueHoM 10 Ha aurutomckoM pany. Ha ucrom dakyntery 2007. rogune ynucana je JOKTOPCKe
crynuje [loseonmpuBpennor ¢akynrera YHuBep3uteta y beorpany Ha Kateapu 3a ekosomky
MUKpPOOHOJIOTH]Y, CTYAMjCKM TporpaM Memnunopauuje 3emibuiira. Mcrnute Ha JOKTOPCKUM
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CTyIujama TOJIOKUIA je ca mpocedyHoM oreHoM 10. JIoKTOopcKy AucepTalyjy moj HaclIOBOM:
,,] JbUBE U3 arpOMHAYCTPUJCKOT OTIMAa Ka0 aHTarOHUCTH (PUTOMATOT€HUM I'JbUBaMa‘* yCIEIIHO
je onopanmna 17.07.2014. rogune Ha [lossonpuBpennom dakynrety YHuBep3utera y beorpany
U CTeKJIa Hay4yHHM HaszuB - JlokTop OmoTexHMYKMX Hayka - OOnacT meinopaluje 3eMJbUIITA.
Kao crunenancra MuHucTapcTBa HayKe M 3alITUTE )KUBOTHE cpenuHe, y nepuoay 2007—2008.
rojvHe, OWiia je aHTa)XKOBaHAa 3a W3BOhEHE MpaKkTUYHOT Jeia HactaBe Ha Karempu 3a
eKOJIOLIKY MHKpoOuosnoryjy, Ha [Tossonpuspentom dakynrery Yuusepsurera y beorpany. On
jyna 2008. romumHe 3amociieHa je Ha YHHBep3uTeTy y beorpany, Ha IlossompuBpenHom
¢dakynTery y 3eMyHy Ha paJHOM MECTy AaCHUCTEHTa 3a YKy HayuHy oOnact Exomomika
MHKpPOOHOJIOTH]a, a y 3Bame JOICHTa Yy KOME Ce M caja Hama3zu u3abpana je 18.03.2015.
TOJMHE.

2. MATUCTAPCKE U 1OKTOPCKE TE3E

JlokTopcka aucepramuja: [JpuMBEe M3 arpoOMHIYCTPHJCKOI OTMHajJa Kao aHTarOHUCTH
¢uTonaroreHuM ribuBama. Y HuBep3utet y beorpany, Ilossonpuspeauu daxynrer, beorpan, 1-
201. Juceprauuja ondbpamena 17.07.2014. roguse.

3. OBABE3HMU YCJIOBHA
3.1. HacraBumu pajg
3.1.1. HacraBHa aKTHUBHOCT

Kangunatkuma nma ykynHo 12 roxumHa paaHor HMckycTBa y HactaBu. On mpBor
aHraxoBama 2007. roanHe, KaHAUIATKUbA j€ U3BOJMIA BexOe, o/p)kaBalla KOHCYJITalWje U
KOJIOKBHjyMe€ Ha IpeIMeTHMa!

OcHOBHE aKaJICMCKe CTY/IH]¢:

OcHoBH MHKpOOHOJOTHje 3eMJbUIITa (CcTyneHTH | roaumHe, cTyaujcku mporpam buspHa
npousBoAmwa, Moxaymu: @uromenuuyHa, XOPTUKYJITypa, ParapctBo uM  IOBPTapcTBO,
BohapcTBo u BUHOTpagapcTBo, 00aBe3aH MpeaMeET),

Mukpob6uonornja 3emspHmTa (ctyaeHTH Il rommue, cTyaujcku mporpaMm Menuoparuje
3eMJBUINTA, 00aBE3aH MPEIMET)

MuxkpoOuonoruja u xeMuja Boja, 1eo MUKpoOHosoruja Boja (cryaentu Il rogune, cTyaujcku
nporpaMm Menuopanyje 3eMJbHINTa, 00aBe3aH MPEMET),

Texnonoruja ornmagnux Boja (ctyaentu III roamue, cryaujcku mnporpam IlpexpambGena
TexHojoruja, Moaynu: TexHonorumja KoH3epBUCama M Bpewma U TEXHOJIOrMja paTapCKUX
MPOM3BOIa, H30OPHU MIPEIMET)

Mactep cryauje:

Exonomka wmukpoOGuonoruja (CTyAujcku Tporpam  3alUTUTa JKUBOTHE CpeAUHE Yy
MOJbOTIPUBPEIHU, 00aBe3aH MpPeaAMET)

buotexHonoruja y 3amITUTH OSKUBOTHE cpeauHe (cryaujcku nporpam IIpexpambena
TEXHOJIOTHja, MOTys1 MUKpOOHOJIOTHja XpaHe 1 )KUBOTHE CPEINHE, 00aBe3aH MpeIMeT)

On 2015. roguHe, HAaKOH M300pa y 3Bame noreHTa, np Jenena [1. Jopuunh-Ilerposuh je
M3BO/IMJIA HACTABY Ha cienehum npeaMeruma:

OcHOBHE akaJieMCKe CTyJd]e:
Muxkpo6uonoruja (cTyaujcku nporpam busbHa npousBonama, Mmoayn OutomeaunHa, o0aBe3aH
npeaMer Ha 1. roJuHM) — IpeiaBama 1 Bexoe
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Muxkpobuonoruja (ctynujcku nporpam brsbHa mpoun3BoImka, Moy PatapcTBo U MoBpTapCTBO,
XopTukynTypa, o6aBe3aH npeAMeT Ha 1. TOAUHH) — BeskOe

Mukpobuonornja 3emspuiiTa (CTYIHJCKH TIporpamM Menuopanuje 3emJbuINTa, 00aBe3aH
mpeIMeT Ha 2. TOIUHU) - BeXKOe

Exonomka wMukpobuonoruja (cryamjcku mporpaMm [lpexpambeHa TeXHONOTHja, MOIYI
Muxkpobuoinoruja xpane, 00aBe3aH npeaMeT Ha 4. TOJMHN) — TpeaBama 1 BexKOe
buokonBep3uja ornama mnpexpambene wuHayctpuje (cryaujcku mporpam I[Ipexpambena
TEXHOJOoruja, Moy Mukpobuonoruja xpane, n300opHu npeamet Ha 4. ['onuHn) — npenaBama u
BexkOE)

Mactep cTyauje:

Exonomka wmukpoOuosoruja (CTyAMjCKM TporpaM 3allTUTa JKUBOTHE CpEAMHE Yy
MOJHOTIPUBPEIHN, 00aBe3aH MpeIMET) —TIpeiaBama 1 Bexoe

buokoHBep3uja arpouHaycTpUjcKor otnana (cryaujcku nporpam IlpexpamOena TexHosoruja,
Moy MukpoOunosioruja xpaHe 1 >KUBOTHE CpeiMHe, N300pHU MPEMET) — NpeiaBamba U Bexoe
buorexHonornja y 3amTUTH JKUBOTHE cpeauHe (ctyamjcku mporpam I[Ipexpambena
TEXHOJIOTHja, MOAYJ MHUKpOOHOJIOTHja XpaHe W JKMBOTHE CpeauHe, 00aBe3aH MPEIMET) —
npeaBama U BexOe

JlokTOpCKe cTyauje:

Exonomka mukpoOuosnoruja (ctyaujcku nporpam [lossonpuspenne Hayke, Moy Menuopanuje
3eMJbHILTA, U300PHU MIPEIMET)

Kanannatkuma je MEHTOp | 4jlaH KOMUCH]€ BUIIIE OJ0pameHIX MacTep pajoBa, a Takohe je
U 4YJaH KOMHCHje jeHe OAO0pameHe IOKTOPCKE IUcepTalldje, MEHTOpP jeJHE MpHjaBJbeHE
JOKTOPCKE JucepTalrje Ydja u3paja je y TOKYy U MOTEHIMjaJIHW MEHTOpP jeJHOI CTYJEHTa
noktopckux cryauja. Kao ywechmk TEMPUS mnpojekra Building Capacity of Serbian
Agricultural Education to link with Society (CaSA) ycremnito je caBiamana OCHOBHE MPHHITUIIE
TICHXOJIOTHje, MEeAaroruje U METOJMKEe HacTaBe KOjU Cy MOTpPeOHUW 3a Mpumpemy, u3Boheme,
NpUMEHY M pa3B0j aKTUBHOI yuyeHa/HacTaBe HAa YHUBEP3UTETY, KaO0 W TEXHUKE INPHMEHE
€JIEKTPOHCKOT yuerwa y HactaBu ([Ipumor 15). AKTUBHO je yuecTBOBalla y HHOBUpamY BEKOU U
npeJaBama Ha MpeaMeTrMa U3 001acTH, Kpeupamy HOBUX MpenMeTa, Kao M Kpeupamy BHUIIIE
CIICHapHja 3a WHTEpaKTHUBHE dacoBe. KpeaTop je W MojepaTtop BUIlE OH-IIMHE KypceBa Ha
miatopmu 3a €JIEKTPOHCKO y4yeme ITosponpuBpeTHOT ¢dakynrer
(http://cmoodle.agrif.bg.ac.rs/).


http://cmoodle.agrif.bg.ac.rs/

3.1.2. OueHa neaaromkor paja y cTyaleHTCKHM aHKeTaMa

[Ipema npunoxennm MHAUBHIyaTHUM CTATUCTHYKUM M3BEIITajUMa O BPEIHOBAY IEArOIIIKOT
pana HacTaBHUKA YHuUBep3utera y beorpany (IIpumor 2), oniena ap Jenene Jopuunh-Ilerposuh y
npoTexsIoM u3dopHoM nepuoay usHocH 3,71 (Cryaujcku nporpam: busbHa nmpousBoama, Moy
dutomenunuHa 3a mKoyicky 2016/2017 roguny).

3.1.3. O6e3b6eheme HACTABHO-HAYYHOT MOAMJIATKA

Hp Jenena II. JoBmuwmh-IlerpoBuh Owmna je wiaH KoMmHCHje jeaHE onOpameHE IOKTOPCKE
mucepraudje (IMpunor 5A), mentop 6 u wian Komucuje 5 mactep pamosa (IIpwitor 4).
Kanaunatkuma je MEHTOp jeHe NMpHjaBJbEHE TOKTOPCKE AUCepTaldje udja u3paga je y TOKY
(ITpuitor 5B), moTeHIMjaTHH MEHTOP jeHOT CTyAeHTa gJokTopckux cryauja ([Ipuior SB). buna
je WwiaH KoMHcHje 3a u300p jeaHor Kanauaara y Hayuto 3sawwe ([Ipuor 5T).

3.14. Yubéenuuu, MoHorpaduje, npakTHKYMH, 30UpPKe 3a/1aTaKa
Kangunarkumwa, np Jenena II. JoBuuuh-IletpoBuh je koaytop jemHor ynOeHWKa H J1Ba
NpakTHKyMa M3 YK€ HayuyHe oOmactu Exosomka MUKpoOHONOTHja, OA KOJUX je jenaH

MPaKTHKyM 00jaBJbeH mocie u3bopa y 3Bame goteHra (IIpuor 3).

[Mpe u3bopa y 3Bame JOICHTA:

1. Bepa PawueBuh, bnaxo Jlanesuh, Hrop KiwyjeB, Jesena Ilerposuh, 2010.
Exonomka mukpoouomnoruja, [Tossonpuspennu dakynrer. ISBN 978-86-7834-091-8
2. Jenena Josuunh-IlerpoBuh, Urop Kimyjes, 2014. Ilpaktukym u3 MUKpOOHOIIOTH]E

3eMJBUINTA ca PaJHUM JrcToBUMA, [lossonpuBpeaan dakynrer. ISBN 978-86-7834-204-2.
ITocne u30o0pa y 3Bame JOLEHTA!

3. bnaxxo Jlanesuh, Jesena JoBuumh-IlerpoBuh, bojana Byjosuh, 2015.
buorexnonoruja y 3amrutu xkuBotHe cpeaune. ISBN : 978-86-7834-229-5

3.2. Hay4yHo-HCTPaKMBAYKHU Paj

Hp Jenena Jouumh-IlerpoBuh je cBOj HaydHO-MCTPAKMBAYKU paj peaju3oBajia y OKBHPY
Hay4yHUX Tpojekara oA Kojux je jeman y Toky (mpojexat TP31080 ¢dwunancupan o cTpaHe
MuHuCcTapcTBa MPOCBETE, HAYKE W TEXHOJIOMKOT pa3Boja Pemybmuke Cpouje). [Topen Texyher
MPOjeKTa, KaHAWJATKUIA j€ Yy MPOTEKIOM H300pHOM TMEpHOay y4YecTBOBalIa M Ha jeIHOM
Mmehynapogaom FP7 npojexTy, kao u jelHOM MHOBAIIMOHOM MPOjeTy (PMHAHCHPAHOM O] CTpaHe
®oHpa 3a nHOBaIMOHY AenaTHocT Penmybnuke Cpbouje, kojum je yjeaHo u pykosozauia (ITpumor

6).
3.21. OGjaB/beHH H CAONIITEHU HAYYHO-HCTPAKMBAYKH PAJOBH

VY cBoM pocanammem pany ap Jenena II. Jouumh-IlerpoBuh je ocTBapuna pesynrate y
HAy4YHOM pajJly Y OKBUpY YyXe HayyHe obnmactu Exonomka MukpooOuosnoruja. Kanmunatkuma je
o caga ykynHo oOjaBmia 48 HaywHmx pamoBa. On Tora je mo m3bopa y 3Bame JIOICHTA
ob6jaBuia 24 u mocne u3bopa y 3Bame forenrta 24 vayuna paga (ITpuor 1).

Hp Jenena I1. Joswumh-IleTpoBuh je om m3bopa y 3Bame JOIEHTa 0 cajla Kao KOayTop
ob0jaBuna 9 pagoBa u3 kareropuje M20, ox kojux 4 pama y mehyHapogHoM uyacommcy
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kareropuje M23, 4 pana y uctakHyToM MehyHapoaHoMm daconucy (M22) u jenaH y 4acomnucy
MehyHapoaHor 3Hauaja BepupUKOBaHOT TOCEOHOM OyTyKoM (M24). YV BpXyHCKHM YaconricuMa
HanmoHanmHor 3Hadaja (MS51) mrammana cy 2 pama. Kanaunmatkuma je KoayTop jeIHOT
TEXHUYKOT peliema 00jaBJbeHOT Tocie u30opa y 3Bame jaoineHta (M82). Ox uzbopa y 3Bame
JIOLEHTa caonmuTwia je 12 paxoBa Ha HAy4yHMM CKYNOBUMa, Off dera 9 pagoBa Ha
MehyHapoaHum u 3 paja Ha KOH(EpeHIrjama HallmoHaTHOT 3Havaja. (Tabena 1).

30up koeduuujeHata kommereHTHocTH Ap Jenene II. Jouuumh-IlerpoBuh, mpema
KpuTepujymMumMa MuHHCTapCTBa MPOCBETE, HAyKE U TEXHOJIOMIKOT pa3Boja Penmybnuke CpOuje u
npeMa [IpaBUJIHMKY O MOCTYHNKY M HAuWHY BpPEJHOBamka W KBAaHTUTATMBHOM HCKAa3UBakby
Hay4YHO-UCTpPaKUBAYKUX pe3yinrara uctpaxusada ("Ci. rmacauk PC", 6p. 24/2016, 21/2017 u
38/2017), ox u3bopa y 3Bame JOLEHTA 10 JaHac, U3HOCH 53,2, a yKynHU 30up KoeduinjeHara
KOMIIETEHTHOCTH U3HOCHU 83,6.
JletaseHu nperiies; 00jaB/beHUX U caoniuTeHux pajnosa ap Jenene I1. JoBuunh-IlerpoBuh xao u
30up KoeduIMjeHaTa KOMIETEHTHOCTH NpUKa3aH je y Tabenu 1.



TaGemna 1. Ilpernen HaydHo-ucTpaxuBaukux pesyntara ap Jenene I1. Jopuuuh-Ilerposuh

Hay4Ho-ucTpaxuBauku pe3ynrar iﬂ:gfgﬁgg;a iﬁf ;I[/Isggg?ay VYkymnHO
. Bpoj Bpoj Bpoj Bpoj Bpoj Bpoj
M Kareropuja pamoBa | bomoBa | pamoBa | 6omoBa | pamoBa | GomoBa
M10 | M14=4 [Tornassee y MOHOTpaduju 1 4 - - 1 4
Mel)yHapoIHOT 3HaJaja
Pan y ucraknyrom
M22 =5 MeljyHapOTHOM 4acoIuCy - ) 4 20 4 20
M20 M23 =3 Pan y nHayunom 4acoIHCy 1 3 4 12 5 15
MelyHapoaHOT 3Ha4aja
M24=3 |FPaayuacomicy . . 1 3 1 3
MeljyHapoaHOT 3Ha4aja
BEpUPHUKOBAHOT TOCEOHOM
OJUTYKOM
[IpenaBame mo mMo3uBy ca 1 3,5 - - 1 3,5
M31 = 3,5 | mehynapoaHor ckymna
LITaMIIaHO y LEINHH
Caomnmreme ca 3 3 3 3 6 6
M30| M33=1 MeljyHapoaHOT CKyTa
LITAMIIAHO y LEJINHU
Caommreme ca 11 55 6 3 17 8,5
M34 =0,5 | mehyrapomHOT CKyITa
LITaMIaHoO y U3BOAY
PanoBu y BpxyHCKHM 1 2 2 4 3 6
M51=2 4acoNMCHMa HallMOHAJIHOT
M50 3Hayaja
M53 = 1 Pan y HayuHom yaconucy 1 1 ) ) 1 1
M6l = 1,5 [Ipenasame mo nmo3uBy ca . 1 15 1 15 2 3
CKyTIla HAITMOHAITHOT 3Ha4aja
LITAMIIAHO y LEJINHH
M60 CaomIITene ca cKyna 1 05 1 05 2 1
M63 = 0,5 | HarMoHAIHOT 3HaYaja
[ITaMITaHO y LIEJIMHH
Caomnmreme ca cKymna 2 0,4 1 0,2 3 0,6
M64 = 0,2 | HaIMOHAIHOT 3HaYaja
LITAMIIAHO y U3BOLY
M70 | M70=6 Oz[6paH,eHa} JOKTOPCKa 1 6 i i 1 6
Hucepranuja
M80 | Mg2 =6 HoBo TexHU4KO pememe ) ) 1 6 1 6
MIPUMEHCHO HA HAIIMOHAITHOM
HUBOY
YkynHo 24 30,4 24 53,2 48 83,6

AHau3a paaoBa

Hayuno uctpaxusauxu pan ap Jenene I1. Jopuuuh-IlerpoBuh ce moxe carsienati Kpo3
o0uM U CTpyKTypy oOOjaBJbe€HHMX pajgoBa. Y oaroBapajyhum pedepatuma pasmaTpaHu cy
panoBu 00jaBJEEHU Ipe MOCIEIHET N300pa, TAKO JIa ce OBJIE Jlaje MPUKa3 pamoBa 00jaB/LEHUX
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nociie n300pa y 3Bame JOILEHTA.

VY mpoTeksIoM Tepuoay, 3HaudajaH J1e0 Hay4YHO-UCTpakuBadykor pana np Jemene II.
JoBuuuh-IletpoBuh oOyxBara WuCTpakuBamba MHUKPOOHMX HMHTEPaKIMja, IMPEBACXOTHO
aHTaroHn3Ma rJbuBa (TOTCHIMjAIHUX OWOKOHTPOJHUX areHaca) M (UTONMATOTEHUX TJHUBA.
Kannunatkuma ce 0aBWiia aHTarOHM3MOM TJbHMBa W30JIOBAHUX W3 KOMIIOCTa JOOWjEHOT U3
arpoOMHIyCTPUJCKOI OTMajza mpeMa OWBHUM T[aTOreHMMa M MEXaHU3MHUMa HErOBOT
ucroJbaBama (pagoBu noj opojesuma 6, 7, 12, 22). Ilopen aerekiuje MeTabOIUTa 331y KESHUX
3a MCIO0JhaBak¢ MHXUOUTOPHOT JesioBama (6), 6aBmiIa ce ¥ yTHIAjeM Pa3IuYuTHX YHWHUJIAIA
Ha HbUXOBO JIeNIoBamke (22, 7), Ka0 U UCIUTHBAKBEM €(UKACHOCTH MPUMEHCHUX METa0O0IUTa
(12). Jegna on cpemuHa Koja ce OMIMKYyje OOraTHM IMBEP3UTETOM MHUKPOOpPraHm3ama, Mehy
KOjHMa ce Haja3e ¥ aHTaroHUCTH OMJPHHX MATOTeHa je KOMIOCT. Y pazoBuMa noj opojem 1 u
20 xkaHIUAATKUA ce OaBmiIa OMoerpagayjomM oTnaaa, MoryhHoctiMa 1o0ujama KOMIIOCTa U
KOMITIOCTHHX TPOJYyKaTa, Kao M YTUIajeM OBUX IPOHM3BOJIA HA KIHjambe U PaHU PacT OMIbHUX
KyJTypa U Cy30ujame OMJbHUX MaTOreHa.

Jleo mcTpakuBama ce OJHOCH Ha o0nact OuopeMenujaryje ca akIeHTOM Ha 3Hauaj
MHUKpPOOHOT OMOJMBEpP3UTETa y OHopemMeanjaiju omreheHuX eKocucTemMa, Kao 1 MOTyhHOCTH
3a TpPaKTUYHYy TPUMEHY MHUKpPOOpraHM3aMa y OuopeMenujallioHUM TexXHoJorujama. Y
UCTpaXUBakbUMa KaHIUJATKUIE [1€0 pajioBa M3 OBe o0nacTu je mocBeheH HCIHUTHUBABY
MHUKPOOHOT auBep3uTeTa y omrrehenum exocuctemuma (9, 19). IMorepheHo je na auBep3uTer
MUKpOOpranuszama omreheHux exkocucreMa MMa MOTEHIHMjall 32 MPUMEHY, HApOUYMTO Kaja ce
¥UMajy y BHJy TOMyJalHje CIOCOOHE Ja aKyMUJIMPajy TEIIKE METajle U JIerpaaupajy OpraHcke
nonytante. McTpakuBamwa KaHAWJATKUIbE OO0yXBaTajy U HUCIUTUBAKE CIIOCOOHOCTU
Ouoakymynamuje 0akpa of CTpaHe 3eMJbUIIHMX KBacala U mpuMeHy PamaH MHKpockomuje y
KapakTepu3alMju W HCIWTHBaky MeXuHH3aMa Owmoakymynanuje (3, 14). Ilopen Ttora, y
UCTpaXMBalbUMa Cy HCIHMTUBAHE HMHTEPaKIMje KBacala U OakTepHja H30J0BAaHUX U3
nerpanupanux 3emspumTa (17). Pang mom Opojem 8 0aBu ce nmerpamanujoM OpPraHCKHX
MOJTyTaHaTa, a jelaH JIe0 PajioBa Ce€ OAHOCH Ha MPUMEHY MUKpPOOpraHHW3aMa y CTUMYJIAlUju
pacta Oubaka Koje HacesbaBajy omrrehene ekocucteme (2, 5, 10).

Jenena II. JoBmumh-IletpoBuh ce O6aBuima MoryhHocTMMa TpUMEHE KOPUCHUX
MHUKpOOpTaHu3ama, T3B. CTUMYyJaTopa OWJBHOT pacTa, HHUXOBOM KapaKTepHU3alUjoM H
UCIIUTHBakeM MOTYhHOCTH TpUMEHE Yy OAPXKHUBO] MoJsompuBpean. OBa HUCTpaKMBamba
npukaszaHa cy pagoBuma Opoj 13, 15, 16 u 18. YV HaBenmeHuM pajoBUMa MpPHKA3aHU Cy
pe3yaTaTtu JOOMjeHH M30J1allijOM, CEIEeKIIMjOM U KapaKTepu3allljoM cojeBa MUKpOOpraHu3ama
U3 Tpyle CTUMyJaropa OWJBHOT pacTa, Kao W e(eKTH HHXOBOT JelioBama. HaBenena
UCTpaXUBamka MMajy 3HayajaH MOTEHIMjall 32 MPUMEHY Y OJpP>KWUBOj MOJHOIPUBPEAH, IITO
notBphyje 0100peHO TEXHUYKO PEIICHe MPUMEHECHO Ha HAIIMOHATHOM HUBOY (24).

Jeman neo ucTpaxkuBama KaHIUAATKHEE OJHOCH C€ W HAa HM3yuyaBame MPHCYCTBA
naToreHnx OakTepHja y BOJCHMM EKOCHCTEMHUMa W BOAM 3a HABOJaBamke, carienaBajyhu
WHAMKATOPCKY YJIOTY MHKpPOOpPTraHHM3amMa ¥ HHXOB 3HAya] Yy MPOU3BOIMBU 3APABCTBEHO
0e30enue xpane (4, 11,21 u 23).

Hagenenu panosu ap Jenene I1. Jopuunh-IleTpoBuh u meHa mocapaiima UCTPAKUBAHA
JOTIPHHOCE TIPEBACXOHO carjiefaBamy yJIore MHKpOOPTraHW3aMa y TOJBOIPHBPEIN, OUYBabY
OPUPOJHUX pecypca W 3allTHTH >KUBOTHE cpeawHe. VcTpakuBama Cy yCMepeHa cy Ha
CaBpeMeHEe MeETO/Ie WICHTH(HKaIMje, KapakTepusalHje MHUKpOOpraHu3amMa MU HCIHUTUBAE
MeXaHHM3aMa HBUXOBE aKTHMBHOCTH, Ka0 M MEXaHHM3aMa HUXOBUX MelycOOHWX HMHTEpakiuja,
HITO Tpyka MOryhHOCTH IMpHUMEHE y MOJbONPUBPEAH U 3aIUTUTH KUBOTHE cpenuHe. CBU OBU
CETMEHTH HAyYHOWCTPAXXMBAYKOT paja KaHAWIATKUEE Y TOTIYHOCTH OJrOBapajy yxkoj
Hay4HO] obnactu Exosomika MukpoOuoioruja 3a Kojy ce oupa.

3.2.2. llutupanoct

Panosu np Jenene I1. JoBuumh-IlerpoBuh no cama cy nurupanu 28 myTa, on yera 22
nyTa 0e3 ayTolMTaTa Ha OCHOBY 0a3e murata u3 akagemcke 6asze Google Scholar (ITpuior 14).
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4. H3BOPHU YCJI0OBHU
4.1. Crpy4yHo-npodecHOHATHH JONPHHOC

4.1.1. Kanauaatkuma je y TOKY HPOTEKJIOr M300pHOT Meproja Ouia 4iaH HaydHOT
oxoopa jennor mehynapoanor ckyma (ITputor 8).

Opn n3bopa y 3Bame JI01I€HTa, caommThia je 9 panosa Ha mel)yHapoauuM (3 mtamnasa y
IeTUHU U 6 IITaMIIaHO y W3BOAY) W 3 CaoITeHha Ha HAIMOHAIHUM CKyrmoBuMa (1
IITaMIaHO y LEJIMHH, a 2 caomiurema mramnada y ussony) (IIpunor 1, Ipunor 1b u
1T).

4.1.2. TlpenceqHWk WiIM WIiaH y KOMHCHjaMa 3a W3paay 3aBpIIHMX pajoBa Ha
aKaJIeMCKUM MacTep U JTOKTOPCKHUM CTyAujaMa.

Unan xomucuje — gokropeke aucepramuje (Ipummor SA):

1. Bepa Kapmuuuh: ,,baktepuje ctumynaropu OMIBHOT pacTa Kao MOTEHIHMjall y eKOpeMeIHjann
omrehennx 3emspmmra’. Jlucepranmja omOpamwena 07.07.2017. roguHe. YHUBEpP3UTET Yy
Beorpany, [lossonpuBpeau pakynTer.

Macrep panosu - merrop (IIpuor 4):

1 Kannunat: Hesena Ilanuh (3A 130052): ,,YTunaj merabonuta OHOKOHTPOJHOI areHca
Aspergillus piperis Ha kopucHe 3emibuiiHe Oakrtepuje. Macrep pan omopawmen 04.07.2016.
TOJIUHE.

2. Kangunar: Mapwuja Pxxuh (MX 170105): ,,®opmupame Ouopuimosa nzonara Pseudomonas
aeruginosa W3 >KMBOTHE CpEIMHE Yy YCIOBMMa CTATHMYKOI MarHeTHOr mojba™. Macrtep pan
onopamen 26.09.2018. rogune.

3 Kanmummar: Mwwpana Jlykmh (MX 170106): ,,@opmupame OuoduiamoBa aepoOHHX
xerepoTpoda u3 nujahe Boje y ycaoBUMa CTaTUYKOT MarHeTHOT MoJka““. Mactep pan on0pameH
26.09.2018. rogunre.

4. Kannupnatr: Paromupka Kyu (MX 170111): ,,Mukpoopranu3Mu CTUMYJIaTOpU OMIJBHOT pacta y
conyommm3anuju pocdara‘. Macrep pan ondpamen 27.09.2018. rogune.

5 Kannmupar: Asbhenka Mujaunh (MX 160192): ,MoryhHocT koMmocTupama MyJba U3
MOCTpOjema 3a Mpepay oTnaaHux Boja““. Macrep paa ondpamen 30.09.2018. ronune.

6. Kangunar: Tamapa ['paxoBary (MX 170135): ,,Mukpobuonomika kapakTepusanuja Myjba U3
MOCTpoOjema 3a TpeTMaH OTHaHuX Boja“.Macrtep paa onOpamen 20.02.2019. rogusne.

Macrep panoBH - uiaHcTBO y komucHjama (IIpuitor 4)

1 Kannunat: Huxona Pamkxosuh (MJI 170143): ,Ekonomku cTaTyc MOJ3EMHHX BOJAa H
MoryhHOCT npumeHe y HaBoJmwaBawy . Pan onbpamen 12.10.2018. ronune.

2 Kangunar: Tamapa Bykmanosuh (MJI 170006): ,,ITaToreHn MUKpOOPTaHU3MH y MYJbY U3
MOCTpojema 3a TpeTMaH oTnaaHuX Boja“. Pax onbpamwen 29.10.2018. ronune.

3 Kanmunar: Jopana [mummh (3A 170196): ,,EdukacHocT moctpojema 3a mnpeuuninhaBame
canuTapHo-(examTHuX oTnagHuX Boja®. Pax onopamen 21.12.2018. roaune.

4. Kangunat: Upena Tomoposuh (MX 180149): ,Moryhuoct npumene mHokymyma Bacillus
megaterium u merabomura Aspergillus piperis y OuwomnpajMunry cemena . Pax onOpamen
04.07.2019. ronuue.

5 Kanaunar: Hukonuna Bykennh (MX 180128): ,,Edexar npumene xepoutmaa STOMP na
MHUKPOOHOJIOIIKY aKTHBHOCT 3eMibuinTa’. Pag ogOpamen 09.09.2019. rogune.
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413. [p Jenena JoBuuuh-IlerpoBuh TpeHyTHO y4ecTByje y pealM3alyju jEITHOT
HAIIMOHAJIHOT TpojeKTa (UHAHCHPAHOT OJi CcTpaHe MuUHHCTAapCcTBa NPOCBETE, HAyKe W
TEXHOJIOMKOT pa3Boja Pemyb6muke CpoOwuje. [lopen Tora, y nmpeTxoaHoM U300pHOM MEPUOAY j€
yUeCTBOBaJa y JIBa MpOjeKTa y Be3U ca yHampehemeM HacTaBe Ha YHHUBEP3UTETY, O] KOjUX je
jenan HarmoHaHH, a jenan mehynapoaan TEMPUS mnpojekar. [lopen Tora 6una je y4ecHHUK H
cekperap jeaHor wmehynapomnor FP7 mpojexta, ka0 M y4eCHHMK W PYKOBOJIWJIAIl jEIHOT
WHOBAIlMOHOT TIpojeKTa (HUHAHCUpaHOT oJf crpane DoHma 3a WHOBAIMOHY JEJIATHOCT
Peny6nuke Cpowuje. (ITpustor 6)

MelyHapoaHu pojeKTH:

2014-2016 - ,,Advancing Reaearch in Agricultural and Food Sciences at Faculty of
Agriculture, University of Belgrade. FP7-REGPOT-2012-2013-1, No. 316004-AREA*
([Tpwuior 6).

2013-2016 - Temmyc mpojekat: ,M3rpagma KamanuTeTa CPICKOr oOpa3oBama y 00jacTu
MOJBOTIPUBpENIC paau ToBe3WBama ca apymrBom/Building capacity of Serbian Agricultural
Education to link with Society, CaSA”, 6poja 544072-TEMPUS-1-2013-1-RS-TEMPUS-
SMHES (2013 — 4604 / 001 - 001), dunancupanor ox crpane M3Bpiine arenije EBporicke
yHHje 3a mporpame y oonactu oOpa3oBama, kynrype u meauja (EALIEA) (ITpuor 6).

Hanmonanuu npojexTu:

2011-panac - ,buoauBep3uTeT Kao MOTEHIMja]d y EKOPEMEIWjallMOHUM TEXHOJOrHjama
omrrehennx exocucrema® (TP31080) Ilpojekar ¢uuancupan on cTpaHe MuHHCTapCcTBa
MIPOCBETE, HAyKE M TEXHOJIOWIKOT pa3Boja Pemybmuke Cpouje

2018-2019 — TIlIpojexat wu3 oOnacTh yHampehema HacTaBe 3a BUCOKOIIKOJICKE YCTaHOBE
BiotehAgrodeg

PYKOBOI[I/IJIB.LI HWHOBAIIMOHOT HpOjCKTaI

2018-2019 - MuoBauuonu Bayuep “MonekynapHa HIeHTH(PHKALIK]a, YIIPABJbakhe KOJEKIIjOM U
nenoHoBame cojeBa” (Op. 212 ox 7.11.2018), ¢unancupan oxn crpane oHAa 3a HHOBAIIMOHY
nenatHocT PenmyOnuke Cpbuje.

4.1.4. Kanaugatkuma je y W300pHOM NEpUoJly peleH3Hpana TpH HaydHa pajia CaollllTeHa
Ha w™ehynaponnoj kondepenmmju 30TH SCIENTIFIC-EXPERTS CONFERENCE OF
AGRICULTURE AND FOOD INDUSTRY: Smart Agriculture Systems, Answer for
forthcoming Challenges, 2019 (TTpusor 7).

Takohe je perneHsupana jenaH paj y vacomucy MelhyHapogHOr 3Hadaja BEpHU(PHKOBAHOT
noceOHOM omnmykoM (M24), jeman pan y mehynapomHom yacomucy (M23) m aBa pama y
ucraknytom mehynapoaaom gaconucy (M22) (ITpuor 7):

Journal of Agricultural Sciences M24, 2018;

Allelopathy Journal M23, 2016;

Microbial pathogenesis M22, 2017;

Waste and Biomass Valorization M22, 2019.

KoayTop je jeaHor o100peHOT TEXHHUKOT periemha kateropuje M82 (ITpumor 1/1).
4.2. JlonpuHOC aKaJeMCKOj U IIUPOj 3ajeTHUIH

4.2.1. Kanmupatkuma je y mkosncke 2014/2015 rommne obaBibana (pyHKIHM]y cekperapa
Karenpe 3a exonomiky mukpoouosorujy (ITpumor 9)
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2019. rox. je umenoBana 3a ECIIb xoopaunaropa 3a MHCTUTYT 3a Menuopalyje 3eMJbHUINTA
(ITputor 9)

4.2.2. Toxom muzbopHor nepuosa, ap Jenena Josnuuh-IlerpoBuh anrakoBaHa je Kao TEXHUYKH
ekcriept oJ ctpane Akpeaurarmonor Texa Cpouje (ITpuor 10)

4.2.3. Ayrtop je jemHOr aKpeIWTOBAHOI TpOrpaMa CTAJHOI YycaBpllaBamkba HACTaBHUKA
CpeAmUX CTPYYHHMX IIKOJA IO/ HAa3UBOM ,JIpruMeHa MHKpOOpraHH3aMa y OJAPKHBO]
noJeorpuBpeau’ (Ipuior 11)

4.3. Capaama ca IpyruM BHCOKOIIKOJCKHM, HAYYHOUCTPAKMBAYKHM yCTaHOBaMa

4.3.1. [p Jenena II. JoBuuuh-IlerpoBuh je ocTBapmia Beoma H0Opy capaamy ca APYyTrUM
BUCOKOIIKOJICKMM W Hay4HO-UCTPAXXMBAYKUM MHCTHTynHjama. Capanma ca cieaehum
yCTaHOBaMa je JIOKyMEHTOBaHa 3ajefHUIKUM myOnmkanujama (ITpusor 1):

- lllymapcku daxynrer, YuuBep3ureT y beorpany

- MHCTUTYT sa MOJIeKylapHy TE€HETUKY U TI€HETUYKO HH)KECHEPCTBO, YHUBEP3UTET Y
beorpany

- MHCTUTYT 32 mecTULME U 3alITUTY )KUBOTHE cpeaune, beorpan

- Xemujcku (akynrer, YHuBep3ureT y beorpany

- UacTtutyT 32 BohapcTBo, Yauak

- YuuBep3uteT Enykonc, Cpemcka kamMeHuIa

- [IpupogHo-maremaTnuku ¢axkynrer, KocoBcka Murposuia

4.3.2. On HayyHuUX W CTpy4yHHX acouujanmja, Ap Jenena Il. Josuuwmh-IlerpoBuh je unan
VY npyxkerma mukpoouonora Cpouje (ITpusor 12).

4.3.3. Kanaunatkuma je oapkajia mpeaaBame mo mno3uBy Ha koH Konrpecy MIKROMED
2018 REGIO (IIpumor 1I') m mpemaBame 1o mo3WBYy Ha YHuUBep3uteTy EmykoHc Ha
temy: IlpruMeHa MUKpOOHOOMIKMX MHOKYIYMa y OJpXHUBOj nossonpuspenn. (IIpuor
13)

5.  3AK/bYYLHU U NTPEINNOPYKE KOMUCHJE

Ha ocHOBy aHaim3e MOAHETOr Marepujaja M JUYHOT YBHJIA y pajl KaHIUAATKUIbE,
Komucuja xoncraryje na kxanaunatkuma Jenena II. JoBuumh-IletpoBuh uncnymaBa yciose
npensuheHe 3akoHOM O BHCOKOM oOpaszoBamy u Ctarytom IlossompuBpennor ¢akynrera na
Oyne m3zabpaHa y 3Bamke€ W Ha pagHO MECTO BaHPEAHU Mpodecop 3a YKy HayyHy olsact
Exonomrka mukpoOuosnoruja.

3anarameM y HaCTaBH M 3Ha4YajHUM HMHOBaIlMjaMa HaCTaBHOT Ipolieca, KaHIUIaTKUbA Y
MOTIYHOCTH u3BpIIaBa cBe mnpensubene obasese. Jemena II. Josuuumh-IlerpoBuh mocenyje
BULIETOJUILIBE MENArolKko HCKYCTBO Y H3BOhEmY TEOpUjCKE M IPAaKTUYHE HAcTaBe Ha
00aBe3HUM W WM300pHUM MpeAMETHMa U3 yxke HayuHe oOnactu Exonomka MuKpoOHOJOTH)a.
HacraBHe kommeHTeHIMje je ycaBpiiaBajga Kpo3 ydemhe Ha MelhyHapoanum u aomahum
MpojeKTUMa U3 00sacTH 00pa3oBama, 0 ueMy roceayje u onrosapajyhe ceprudukare. [lonazehu
O]l YMHEHUIIE /1a j€ KaHIUJAaTKWba yKJbYyUeHa y HAacCTaBHHU IIPOLEC HA CBMM HMBOMMA CTyAHja
pa3NMUYUTUX CTyAujcKuX nporpama Ha [lossonpuBpennom ¢akynrety, YHuBep3uter beorparn,
CTEUCHA 3Hama Cy JONpPHHETIA UMIUIEMEHTALj NHTEPAKTUBHE HACTaBe y HACTABHE IIpOIiece Ha
¢dakynrery. Takohe, 3HaUajHO je AOMpUHENa y Kperpamwy HOBUX CTYAUJCKUX Iporpama. buma je
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MEHTOp 6 MacTep pajoBa M TPEHYTHO PYKOBOJHM jEJIHOM JOKTOPCKOM JHCEpTalMjoM 4YHja
npujaBa je omoOpeHa on ctpaHe buorexnmukor Beha YHuBepsutera y beorpamxy. Koayrtop je
jenHor ypOeHMKa W JiBa TPAKTHUKyMa, O KOjUX je jedaH o0jaBjbeH mocie u3bopa y 3Bame
noreHTa. O mocneamer n3dopa y 3Bame JOINEHTAa YYECHHK je 5 TpojeKkata M pyKOBOIMIIAILL
JEIHOT MPOojeKTa.

Jlocanmamma ucTpakuBama U myonukoBanu pagoBu Jemene I1. JoBuumh-IletpoBuh u3
o0nacTd MHUKpOOHOT OWOIMBEP3UTETETa Yy AaroWHAYCTPUJCKOM OTmagy u omreheHum
€KOCHCTeMHMa Kao W TPUMEHE MHUKPOOHHX IIOMyJiallhja y MHUKPOOHO] OHMOTEXHOJIOTHJU
MeICTaB/bhajy 3HauajaH JAOMPHHOC Pa3BOjy OOJIACTH EKOJIOMIKE MHUKpOOHoJoruje. Y capaimu ca
IpyruM aytopuma obOjaBuia je ykymHo 51 oubmuorpadceky jenuuuiry, ox yera je 10 HayuyHux
pajoBa MTaMIaHo y yacomucumMa kareropuje M20, 9 HakoH uzbopa y 3Bame foleHTa. Hayuna u
CTpy4YHa KOMIIETEHTHOCT KaHIU/1aTa MCcKa3aHa Kpo3 KoehuiujeHT M n3nocu ykymHo 83,6.

Kangunatkuma je  Kpo3  pa3iuuMTe BUAOBE aHTakoBama Jaja  CTPY4HO-
po¢eCHOHAIHH TIOPUHOC aKaJeMCKO] U ITUPOj APYIITBEHO] 3aj€AHHUITN, OCTBApHJIIA j€ U3Y3ETHO
I00py capamy ca IpyrM BUCOKOIIKOJICKUM, HAYYHOHCTPAKUBAYKUM yCTaHOBaMa.

Ilenehu 1enoKymTHY aKTUBHOCT KaHAWIATKHEGE U TIOCTUTHYTE PE3yJiTaTe Yy HACTABHOM U
HAay4YHO-MCTpaKMBAUYKOM pany, Komucuja ca 3amoBojbCcTBOM mpemnaxe M36opuom Behy
[ToswonpuBpennor dakynrera na ap Jemeny II. Jopuuwmh IlerpoBuh wuzabepe y 3Bame
BAHPEJTHOI [TPO®ECOPA 3a yxy nayuny oonact EKOJIOILIKA MUKPOBNOJIOTUJA.

V¥ beorpany, 10.10.2019. roaune HYIAHOBU KOMUCHUIE

np Bepa Panuesuh, penosuu npodecop, YHUBEpP3UTET y
Beorpany, [lossonpuBpenan hakynret

Vixa HayuHa oOnact: Exononika Mukpo6uosnoruja
[Tpencenasajyhu Komucuje

np bnaxo Jlanesuh, Banpeau nipodecop,
Yuusep3uteT y beorpany, [TossonpuBpenuu dakynrer
Vxa HaydHa obnact: Exomnomrka MukpoOuooruja

np Hdparan Kukosuh, penoBuu nmpodecop y neH3uju
[IpupogHO-MaTeMaTHUKu BaKyITeT,

KocoBcka Murposuna

Vixa HayuHa obnact: MukpoOuosoruja
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MPUJIOTI 1
CIIMCAK OBJABJBbEHHMX N CAOIIIITEHNX PA/IOBA

PATOBH OBJAB/BEHU /1O U3BOPA Y 3BAIBE JOIIEHTA

PagoBu 00jaB/beHH Y HAYYHHM Yaconucuma mehynapoanor 3uagaja (M20)

Hayunu pagoBu o6jaB/benn y mel)yHapoauum yaconucuma (M23)

1.Jovi€ié-Petrovié, J., Danilovi¢, G., Curéi¢, N., Milinkovié, M., Stosi¢, N., Pankovié, D., & Raigevié, V. (2014).
Coper tolerance of Trichoderma species. Archives of Biological Sciences, 66,137-142.

Iorgasba y MoHorpadguju mehynapoanor 3nagaja (M14)

2.Kopper, G., Mirecki, S., Kljujev, 1., Raicevic, V., Lalevic, B., Jovicic-Petrovic J., Stojanovski, S., & Blazekovic-
Dimovska, D. (2013). Hygiene in Primary Production. In Y. Motarjemi & H. Lelieveld (Eds.), Food Safety
Management: A practical Guide for the Food Industry, Chapter 23. (pp. 561-623). ELSEVIER, Academic Press.
ISBN-13:978-0123815 040. ISBN-10:0123815045.

30opunun mehynapoauux Hayuuux ckynosa (M30)

HpenaBaH)e IO IMO3UBY CAOIIITCHO HaA Mel)yl-[ap()}lHI/IM CKYIIOBUMa LITAMIIAHO Yy HEJIMHHA
(M31)

3. Karlicic, V., Jovicic-Petrovic, J., Radic, D., Lalevic, B., Raicevic, V., & Jovanovic, Lj. (2014). In situ
bioremediation of soil polluted with organotin substrances. ,,Soil 2014: Planning and and land use and landfills in
terms of sustainable development and new remediation technologies“. (pp. 43-50). Zrenjanin 12-13. May, 2014.
Book of proccedings.

Caonmmreme ca mel)ynapoanor ckyna mramnano y neannu (M33):

4. Jovi€i¢ Petrovi¢, J., Raievi¢, V., Sivéev, B., Kikovi¢, D, & Kljujev., 1. (2012). Fungal isolates from
agroindustrial waste as potential biocontrol agents, Proceedings of ,,International Symposium on Current Trends in
Plant Protection“ (pp. 321-324), 25" — 28th September 2012, Belgrade, Serbia.

5.Rudi¢, Z., Rai¢evié, V., Bozi¢, M., Nikoli¢, G., Obradovié, V., & Jovi¢i¢ Petrovié, J. (2014). Microbiological
indicators in the water and sediment of the shallow Panonnian lake - Lake Palic. In: Gastescu P., Marszelewski W,
Bretcan P. (Eds.), Proceedings of 2nd International Conference "Water resources and wetlands"”. (pp. 124-129). 11-
13 September 2014, Tulcea, Romania.

6. Jovicic-Petrovic, J., Karlicic, V., Radic, D., Jovanovic, Lj., Kikovic, D., & Raicevic, V. (2014). Microbial
Biodiversity in PAH and PCB Contaminated Soil as a Potential for in Situ Bioremediation. Proceedings of the 9"
Conference on Sustainable Development of Energy, Water and Environment Systems, SDEWES2014.0328, 1-10.
20.-27. September 2014, Venice/lstanbul.

Caommreme ca me)yHapoaHor ckyna mrammnano y u3sony (M34):
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ABSTRACT

Besides ecological and environmental benefits of green open spaces, horticultural waste management has
various environmental consequences. Green waste composting represents promising environmentally
friendly alternative which gives valuable products with positive soil and plants impact. Composting
products’ quality determinates their application and depends on the particular waste material and process
parameters. The aim of this paper was to estimate the chemical and microbiological quality of green waste
compost and compost products (compost tea, compost extract and the solid phase after extraction), and
their biopotential based on germination rate, germination index and inhibition of phytopathogenic fungi
growth. Higher germination rate of examined plant seeds was noticed on the solid phase after extraction,
and compost extract, compared to compost, and compost tea, respectively. Plants with low germination
rate grown on compost showed higher fresh and dry biomass. Compost products strongly inhibited
the growth of plant pathogens Fusarium oxysporum, Rhizoctonia sp., and Pythium debaryanum. Presented
results show that composted biodegradable waste from urban green spaces contribute to the plant growth

and phytopathogenic fungi suppression, and thus improve the overall environmental quality.
© 2018 Institution of Chemical Engineers. Published by Elsevier B.V. All rights reserved.

1. Introduction

The disposal of biodegradable waste represents a significant
ecological problem for local communities. The main method for
the removal of biodegradable materials (such as pruned branches,
leaves, sawdust, cut grass and weeds) from urban green spaces is
still disposal at landfills. Conversely, the biodegradable portion of
municipal waste is a potential source of plant nutrients, and appro-
priate techniques of composting can convert it to the compost with
high nutrient content and low prevalence of pathogenic microor-
ganisms (Sanasam and Talukdar, 2017).

In terms of feedstock, compost should be primarily derived from
yard, leaf, and wood waste, which will decompose more slowly,
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verar@agrif.bg.ac.rs (V. Raicevié).

https://doi.org/10.1016/j.psep.2018.09.024

as opposed to composts derived from food scraps, manure, or
biosolids (Hinman, 2009). The quality of the products depends on
their initial nutritional content, composition of bacteria population,
starting material used for its generation, the age and the process by
which it is produced (Confesor et al., 2009; Neher et al., 2013).
The composting of green waste (GW) is one of the best
approaches to reuse in horticultural production (Boldrin et al.,
2009; Suarez-Estrella et al., 2007), and a special ecological value
of this type of waste is the possibility of using the compost prod-
ucts (aerated and non-aerated compost teas) (Scotti et al., 2016).
Numerous studies have focused on the significance of using com-
post teas with regard to plant health and environmental safety
(Egwunatum and Lane, 2009; Sang et al., 2010). The application
of compost teas has been recognized as an alternative to widely
used chemical products (Marin et al., 2013; Siddiqui et al., 2009).
It has also been confirmed by some studies that aerated and non-
aerated compost teas can inhibit the growth of phytopathogenic
fungi as Pythium ultimum, Rhizoctonia solani (Dionne et al., 2012),
Phytophthora capcisi (Sang et al., 2010), Fusarium oxysporum and
Verticillium dahliae (Alfano et al., 2011), and Pythium (Pascual et al.,

0957-5820/© 2018 Institution of Chemical Engineers. Published by Elsevier B.V. All rights reserved.
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Use of overburden waste for London plane (Platanus x acerifolia)
growth: the role of plant growth promoting microbial consortia
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Introduction

Soils can be disturbed by a wide range of
factors concerning unfavorable agricultural
management, industry, mining activities,
etc. Surface mining exerts long-term nega-
tive impact on the environment, destroy-
ing large areas of natural landscapes. Dur-
ing coal exploitation geological layers
above and around the ore body are dis-
turbed, and piled up in mixtures forming
overburden deposits. The disposal of over-

Overburden waste dumps represent a huge threat to environmental quality.
The reduction of their negative impact can be achieved by vegetation cover
establishment. Usually, this action is complicated due to site-specific charac-
teristics, such as nutrient deficiency, elevated metal concentration, low pH
value, lack of moisture and lack of organic matter. Establishment of vegetation
can be facilitated by inoculation with plant growth promoting bacteria (PGPB)
which improve the physicochemical and biological properties of degraded sub-
strates and make them more hospitable for plants. In this study we selected
several strains based on the ability to produce ammonia, indole-3-acetic acid,
siderophores and lytic enzymes, and to solubilize inorganic phosphates. This
selection resulted in microbial consortia consisting of Serratia liquefaciens Z-
ARV, Ensifer adhaerens 10_ ARV, Bacillus amyloliquefaciens D5 ARV and Pseu-
domonas putida P1 ARV. The effects of PGPB consortia on one-year-old London
plane (Platanus x acerifolia [Aiton] Willd.) seedlings replanted into overbur-
den waste from Kolubara Mine Basin were examined. After seven months, in-
oculated seedlings were 32% higher with 45% wider root collar diameter and
over 80% higher total dry biomass compared to uninoculated seedlings grown
in Kolubara’s overburden. Inoculation resulted in higher amounts of total solu-
ble proteins, higher chlorophyll and epidermal flavonoids content and higher
total antioxidative capacity in the leaves. This study represents a successful
search for effective PGPB strains and shows that microbial consortia have an
important role in enhancing the growth of seedlings in nutrient deficient and
degraded substrates such as overburden waste from open-pit coal mines. Posi-
tive response of London plane seedlings suggest that inoculation may help
widening the opus of species for reforestation of post mining areas and speed
up natural succession processes and recovery of degraded landscapes.

Keywords: Plant Growth Promoting Bacteria, London Plane, Overburden
Waste, Revegetation

burden is made non-selectively, resulting in
new relief forms (Ristovi¢ et al. 2010). The
image of open-pits destructive character is
visible only 50 km southwest of Belgrade
(Serbia) at Kolubara Mine Basin (Lazarevac
district, Serbia). Currently, at this location,
mining activity occupies over 5730 ha while
overburden waste dumps cover 3395 ha.
Even though large areas of overburden
dumps are an environmental issue, causing
erosion, water and air pollution, recultiva-
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tion has been carried out on only 882 ha
(Report on the state of environment in
Branch MB Kolubara, Lazarevac - 2015).

Revegetation of overburden waste
dumps is a worldwide problem, and estab-
lishment of vegetation cover on such foun-
dations is complicated due to a numerous
problems such as nutrient deficiency, ele-
vated metal concentration, low pH value,
lack of moisture, soil forming materials and
of organic matter, high heterogeneity of
substrate, disturbed soil hydrology and
topography (Ristovi¢ et al. 2010, Karlici¢ et
al. 2016). At impoverished mine sites, en-
richment with organic matter (cover crops,
mulch, compost, hay) and encouragement
of symbiotic relationships between plants
and soil microbes makes a difference be-
tween life and death (Tredici 2007). In addi-
tion to already mentioned approaches,
inoculation with plant growth promoting
bacteria (PGPB) is emerging as a promising
technique (Ribeiro & Cardoso 2012, Karli¢i¢
etal. 2016).

PGPB reside in the rhizosphere, root sur-
face, and plant inner tissues (Glick 2012)
and stimulate plant growth through a vari-
ety of mechanisms. PGPB directly affect
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Abstract Modern, efficient, and cost-effective approach to
remediation of heavy metal-contaminated soil is based on
the application of microorganisms. In this paper, four isolates
from agricultural and urban contaminated soil showed abun-
dant growth in the presence of copper(Il) sulfate pentahydrate
(CuSO45H,0) up to 2 mM. Selected yeasts were identified
by molecular methods as Candida tropicalis (three isolates)
and Schwanniomyces occidentalis (one isolate). C. tropicalis
(4TD1101S) showed the highest percentage of bioaccumula-
tion capabilities (94.37%), determined by the inductively
coupled plasma optical emission spectrometry (ICP-OES).
The Raman spectra of C. tropicalis (4TD1101S) analyzed in
a medium with the addition of 2 mM CuSQO,4-5H,0 showed
certain increase in metallothionein production, which repre-
sents a specific response of the yeast species to the stress
conditions. These results indicate that soil yeasts represent a
potential for practical application in the bioremediation of
contaminated environments.

Keywords Yeasts - Copper - Bioremediation - Candida
tropicalis - Raman spectra - Bioaccumulation
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Introduction

Urbanization, industrialization, and intensive agricultural pro-
duction influence the biological diversity and therefore con-
tribute to loss of basic ecosystem functions. Among signifi-
cant pollutants, heavy metals represent high risk for human
and animal health due to their long period of retention in the
environment (Ali et al. 2013).

Copper (Cu) represents an important micronutrient in-
volved in a wide variety of essential biochemical processes
as an enzyme cofactor (Schwartz et al. 2013). Average Cu
concentration in the lithosphere is about 70 mg/kg, while it
is between 2 and 100 mg/kg in upper layers of soil (Baker and
Senft 1995; Lamb et al. 2012; Adrees et al. 2015). In the
aerated soils, copper is usually found in the form of cupric
(Cu®*) ions (Kabata-Pendias and Pendia 2001). In agricultural
surfaces, two most common copper sources are mineral fertil-
izers and fungicides (Wuana and Okieimen 2011). Since
1885, fungicide known as Bordeaux mixture (Ca(OH), +
CuS0,) founds its application, especially in vineyards
(Risti¢ et al. 2006). Usage of fungicides based on copper has
led to accumulation of this metal in many arable soils world-
wide, leading to copper concentrations that are much higher
than those needed for healthy plant growth (Besnard et al.
2001; Wightwick et al. 2013). Numerous studies have shown
that long-term usage of those chemicals has had harmful effect
on flora and fauna and that it can lead to phytotoxicity
(Donmez and Aksu 2001; Gant et al. 2007; Petit et al.
2012). In the European Union, allowed amounts of fungicides
based on copper are 6 kg/ha (EC 889/2008). In the Republic of
Serbia, according to regulation act regarding the allowed
amounts of dangerous and harmful matters in the ground,
irrigation waters, and methods for their assessment (RS 23/
94 1994), the maximum allowed concentration of copper is
100 mg/kg. Excess copper is toxic because it can lead to the
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1. Introduction

ABSTRACT

The microbiologically contaminated vegetables represent a risk for consumers, especially vegetables without
thermal processing. It is known that human pathogen bacteria, such as Listeria monocytogenes, could exist on
fresh vegetables. The fresh vegetables could become Listeria-contaminated if they come in touch with con-
taminated soil, manure, irrigation water.

The aim of this work was to investigate the presence of Listeria spp. and L. monocytogenes in different kind of
vegetables grown in field and greenhouse condition as well as surface and endophytic colonization plant roots of
different vegetables species by L. monocytogenes in laboratory conditions.

The detection of Listeria spp. and L. monocytogenes in vegetable samples was done using ISO and PCR methods.
The investigation of colonization vegetable roots and detection Listeria-cells inside plant root tissue was done
using Fluorescence in situ hybridization (FISH) method in combination with confocal laser scanning microscopy
(CLSM).

The results showed that 25.58% vegetable samples were positive for Listeria spp. and only one sample (carrot)
was positive for L. monocytogenes out of 43 samples in total collected from field and greenhouse. The strain L.
monocytogenes EGD-E surface and endophytic colonized carrot root in highest degree while strain L. mono-
cytogenes SV4B was the most represented at leafy vegetable plants, such at lettuce (1.68 x 10° cells/mm?® ab-
solutely dry root) and spinach (1.39 x 10° cells/mm® absolutely dry root) root surface.

The cells of L. monocytogenes SV4B were visible as single cells in interior tissue of plant roots (celery and sweet
corn roots) as well as in the interior of the plant root cell at sweet corn root. The cells of L. monocytogenes EGD-E
bind to the surface of the plant root and they were less commonly found out on root hair. In the inner layers of
the root, those bacterial cells were inhabited intercellular spaces mainly as single cells very close to the larval
vessels of root. Our results suggest that L. monocytogenes is very good endophytic colonizer of vegetable plant
roots.

humans. The common symptoms of listeriosis are: fever, muscle pain,
serious gastrointestinal problems, but infection could also catch nerve

The large risk for consumers is microbial contaminated vegetables
which are eaten in row, without thermal processing. It is known the
presence of human pathogen bacteria on fresh vegetables, such as
Listeria monocytogenes [31], Salmonella typhimurium [14], Escherichia
coli, Campylobacter spp. etc. These bacteria are known as causers of
diseases: listeriosis, diarrhea syndrome, hemolytic uremic syndrome
(HUS), salmonellosis.

The L. monocytogenes exists in intestinal tract of humans and worm-
blooded animals, soil, water, as well as on fresh vegetables [4]. The
fresh vegetables could become Listeria-contaminated if they are in touch
with soil and manure. The L. monocytogenes is able to cause listeriosis at
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system (headache, confusion, loss of balance).

There is evidence about listeriosis outbreaks [8,13] which are
caused by consumption contaminated vegetables and fruits (canta-
loupe, celery, apples).

The investigation of presence human pathogen bacteria in different
vegetable species originated from supermarkets in USA showed that L.
monocytogenes was detected in 4.7% of analyzed 127 samples in total
[34]. There were analyzed 890 fresh vegetables samples in Norwegian
and three samples were positive for presence of L. monocytogenes [24].

In the undeveloped and developing countries, the presence of
human pathogen bacteria on fresh vegetables is bigger than in other
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Abstract

Coal and lignite play a major energy supply role in many European countries, including Bosnia and

Herzegovina. Yet mining activities are a heavy source of ecosystem contamination, posing significant en-

vironmental threats. The primary goal of this study was to isolate and identify autochthonous lignite mine

spoil bacteria and evaluate their potential in bioremediation of these polluted soils. Two Bacillus species,

Bacillus simplex and a Bacillus cereus group member, were identified using conventional, molecular, and

bioinformatics approaches. This represents, to our knowledge, the first microbial characterization of mine

overburden in Bosnia and Herzegovina. A co-inoculum of autochthonous bacterial populations was used to

treat unvegetated as well as oat- and lettuce-vegetated lignite overburden samples. Our results illustrate the

potential of recovered native species to enrich soil fertility and productivity through plant growth promotion.

Keywords: Bacillus spp., soil, bioremediation, lignite spoil

Introduction

Around 40% of power generated globally is based
on hard coal and lignite', yet mining activities produce a
high volume of mine overburden and tailings [1], causing

*e-mail: smiljateodorovic@gmail.com
http://www.euracoal.org/

soil errosion, heavy metal contamination, and acid mine
drainage that leads to contamination of adjecent waters
and agricultural land, thus posing severe environmental
and health risks in vast areas surrounding mines [2].
While traditional chemical approaches to restorting
these contaminated soils are not sufficiently efficient [3,
4], phytoremediation is a cost-effective, non-invasive
strategy with promising results in the field [reviewed
in 5]. However, given that the success of this approach
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Abstract: Adding compost to soil can result in plant disease suppression through the mechanisms of
antagonistic action of compost microflora against plant pathogens. The aim of the study was to select
effective antagonists of Pythium aphanidermatum from compost, to assess the effect of its
extracellular metabolites on the plant pathogen, and to characterize antifungal metabolites. The fungal
isolate selected by a confrontation test was identified as Aspergillus piperis A/5 on the basis of
morphological features and the internal transcribed spacer (ITS) region, B-tubulin and calmodulin
partial sequences. Liquid chromatography-mass spectroscopy (LC-MS) analysis showed that gluconic
and citric acid were the most abundant in the organic culture extract. However, the main antifungal
activity was contained in the agueous phase remaining after the organic solvent extraction. The
presence of considerable amounts of proteins in both the crude culture extract as well as the aqueous
phase remaining after solvent extraction was confirmed by SDS-PAGE. Isolated Aspergillus piperis
A/5 exhibits strong antifungal activity against the phytopathogen Pythium aphanidermatum. It secretes
a complex mixture of metabolites consisting of small molecules, including gluconic acid, citric acid
and itaconic acid derivatives, but the most potent antifungal activity was associated with proteins
resistant to heat and organic solvents. Our findings about the activity and characterization of
antagonistic strain metabolites contribute to the understanding of the mechanism of interaction of
antifungal metabolites as well as fungal-fungal interaction. The obtained results provide a basis for
further application development in agriculture and food processing.

Key words: antifungal activity; antifungal proteins, Aspergillus piperis; organic acids; Pythium
aphanidermatum; compost.

INTRODUCTION
Growing concerns regarding the sustainability requirements, environmental quality, human
health and plant pathogen resistance to conventiona pesticides have resulted in the need to
find new approaches to plant protection [1,2]. Among others, an integrated approach in plant
protection involves the use of residue management and compost as a soil organic amendment
[3-5].

Many filamentous fungi are destructive pathogens of plants and are thus responsible for
enormous crop losses worldwide. Pythium aphanidermatum is a widespread soil-borne plant
pathogen and a member of the class Oomycetes [6]. It causes diseases in multiple plant
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OF Botrytis cinerea
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Jovicic-Petrovic P. J., I. M. Stankovic, A. R. Bulgjic, B. B. Krstic, D. D. Kikovic, V. B.
Raicevic (2016): Filamentous fungi isolated from grape marc as antagonists of Botrytis
cinerea.-Genetika, vol 48 , no.1, 37-48.

In this paper we report on the isolation and identification of three filamentous fungi from
grape marc, and antifungal effect of their cell-free culture filtrates on the growth of
Botrytis cinerea, causal agent of gray mold. Grape marc is a waste material that has been
used as soil amendment in sustainable agriculture. Isolates originating from grape marc
were identified on the basis of morphological features and internal transcribed spacer
rDNA or B-tubulin gene sequencing. The presence of three different species, Penicillium
paneum, Penicillium chrysogenum and Aspergillus fumigatus has been detected
expressing different effect on the growth of B. cinerea.

The effect of crude culture filtrates of selected fungi on B. cinerea growth was tested.
Heat sensitivity of the established inhibition effect was examined by autoclaving the
crude culture filtrate prior to testing. Additional aim was to determine whether antifungal
effect was influenced by previous exposure to B. cinerea in dual liquid cultures. Crude
culture filtrate of A. fumigatus K16/2 showed the lowest suppression of B. cinerea
growth. A maximal percentage inhibition achieved within the study was 38.2%, 39.8%
and 23.8 for crude filtrates of P. paneum K7/1, P. chrysogenum K11/1 and A. fumigatus
K16/2, respectively. Presence of B. cinerea in dual liquid culture induced significant
increase in antifungal capacity of the culture filtrates in comparison to pure culture
filtrates of the chosen isolates. The antifungal activity of all of the isolates’ culture
filtrates retained after heat treatment suggesting the presence of some thermostable
antifungal metabolites. The results indicate the complexity and specificity of the
interaction between filamentous fungi and B. cinerea. Grape marc is a good source for
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Izvod

Komina groZda je otpadni material koji se moZe koristiti kao dodatak zemljistu u odrZivoj
poljoprivredi. U ovom radu predstavljeni su rezultati izolacije i identifikacije gljiva iz komine
grozda koje pokazuju antagonizam prema Botrytis cinerea. Antagonisti B. cinerea odabrani na
osnovu konfrontacijskog testa, identifikovani su na osnovu morfolo3kih karakteristika i sekvenci
ITS rDNA ili B-tubulin regiona. Utvrdeno je prisustvo tri razliCite vrste - Penicillium paneum,
Penicillium chrysogenum i Aspergillus fumigatus koji pokazuju antagonizam prema B. cinerea.
Testiran je efekat filtrata teCnih kultura odabranih gljiva na rast B. cinerea. Ispitana je i stabilnost
postignute inhibicije nakon termickog tretmana filtrata. Dodatni cilj istraZivanja bio je ispitati da li
na antifungalni efekat filtrata utiCe prethodna izloZenost izolata patogenu u dvojnoj te¢noj kulturi.
Filtrati teCnih kultura odabranih antagonista doveli su do razli€ite inhibicije rasta B. cinerea, ali se
u njihovom delovanju mogu uociti i odredene sli¢nosti. Do najniZeg procenta inhibicije rasta
doveo je A. fumigatus, K16/2. U slu€aju sva tri ispitivana izolata postignuti procenti inhibicije bili
su znacajno Vvisi ukoliko je primenjen filtrate dvojne kulture, odnosno ukoliko je izolat odgajan u
prisustvu B. cinerea. Maksimalni procenti inhibicije rasta B. cinerea koji su postignuti iznosili su:
38,2% u slu€aju P. paneum K7/1, 39,8% u slu€aju P. chrysogenum K11/1 i 23,8% u slu€aju A.
fumigatus K16/2. Efekat filtrata teCnih kultura kod sva tri izolata nije izostao nakon termic¢kog
tretmana, Sto ukazuje na prisustvo termostabilnih metabolita. Komina groZda u okrviru diverziteta
gljiva poseduje potencijal za suzbijanje B. cinerea i predstavlja dobar izvor za izolaciju
antagonista ovog patogena.

Primljeno 23. I11. 2015.

Odobreno 22. X1 2015.
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Abstract

Bioremediation is promising technology for dealing with oil hydrocarbons contamination.
In this research growth kinetics and oil biodegradation efficiency of Pseudomonas luteola
PRO23, isolated from crude oil-contaminated soil samples, were investigated under differ-
ent concentrations (5, 10 and 20 g/L) of light and heavy crude oil. More efficient biodeg-
radation and more rapid adaptation and cell growth were obtained in conditions with light
oil. The 5 to 10 g/L upgrade of light oil concentration stimulated the microbial growth and
the biodegradation efficiency. Further upgrade of light oil concentration and the upgrade
of heavy oil concentration both inhibited the microbial growth, as well as biodegradation
process. Aminoglycosides stimulated biosurfactant production in P. luteola in the range of
sub-inhibitory concentrations (0.3125, 0.625 ug/mL). Aminoglycosides also induced biofilm
formation. The production of biosurfactants was the most intense during lag phase and
continues until stationary phase. Aminoglycosides also induced changes in P. luteola
growth kinetics. In the presence of aminoglycosides this strain degraded 82% of diesel for
96 h. These results indicated that P. luteola PRO23 potentially can be used in biorem-
ediation of crude oil-contaminated environments and that aminoglycosides could stimul-
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ate this process.
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Qil pollution accidents have become a common
phenomenon and have caused serious environmental
problems, such as introduction of toxic compounds in
food chains and changes in physical and chemical pro-
perties of the soil [1]. One of the highly efficient
methods in remediation of oil polluted soil is biorem-
ediation, where contaminants are degraded or trans-
formed to less hazardous compounds through biolog-
ical processes [2].

Bacteria of the genus Pseudomonas are highly cap-
able to adapt on conditions in oil contaminated sites
and can use different hydrocarbons as energy sources
[3,4]. Therefore, Pseudomonas strains are commonly
applied in ex situ bioremediation methods [5]. In these
methods the first step is to isolate and characterize
microorganisms that can use the oil contaminant as an
energy source. Another step is to define conditions in
applied bioreactors which are optimal for microbial
growth and biodegradation [6]. These conditions inc-
lude the type of oil and its concentration [7]. Some oil
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types stimulate microbial activity with an upgrade of its
concentration. This is happening until reaching a spe-
cific concentration threshold, afterwards toxic com-
pounds in oil can inhibit microbial growth and the bio-
degradation process [8]. This raises the importance of
defining optimal concentrations for specific oil types.

Furthermore, microbial activity could be stimulated
by adding chemical inducers in the bioreactors. For
defining such inducers it is crucial to know how the
strain of interest adapts to oil as its only carbon source.
In genus Pseudomonas adaptation is achieved by bio-
surfactant production and biofilm formation [9]. Bio-
surfactants allow more efficient oil emulsification,
which increases its accessibility for degradation. Bio-
surfactant production and oil degradation could be
stimulated by aminoglycosides [10]. In subinhibitory
concentrations aminoglycosides start acting as alter-
native signaling molecules, modulating gene expres-
sion, biosurfactant production and biofilm formation in
Pseudomonas [11].

The aim of this research was isolation and iden-
tification of new oil and diesel degrading bacterial
strain, and stimulation of biosurfactant production and
diesel degradation using the aminoglycosides in sub-
-inhibitory concentrations.
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Mikrobni diverzitet zemljiSta kontaminiranog visokim
sadrzajem teskih metala

IZvOD

Mnogobrojne industrijske aktivnosti, osim koristi za ljudsku populaciju, imale su za posledicu
povecanje sadrzaja teskih metala i promene diverziteta Zivih organizama u Zivotnoj sredini. Cilj
ovog rada bio je ispitivanje uticaja visokih koncentracija teSkih metala na mikrobni diverzitet
zemljiSta. IstraZivanja su obavijena na podrucju bivde fabrike “Rog” (Ljubljana, Republika
Slovenija), gde su uzeta Ccetiri uzorka kontaminiranog zemljista, dok je kontrolni uzorak
predstavijao nekontaminirano zemljiste. Ispitivanje mikrobnog diverziteta (brojnost bakterija, gljiva
i aktinomiceta) obavljeno je primenom standardnih metoda. Rezultati istraZivanja ukazuju da je
brojnost mikroorganizama zavisila od lokacije i prusustva/odsustva kontaminacije. U kontrolnoj
varijanti brojnost svih ispitivanih grupa mikroorganizama bila je veca u odnosu na ostale uzorke.
Brojnost bakterija u kontaminiranim uzorcima iznosila je od 1,21-6,88x10° CFU/g, gljiva 1,08-
30,30x10° CFU/g i aktinomiceta 302,15-381,82x10° CFU/g. U kontrolnoj varijanti broj bakterija
iznosio je 17,45x10° CFU/g, gljiva 54,02x10° CFU/g i aktinomiceta 481,91x10° CFU/g. Ovi rezultati
ukuzuju na znacaj ispitivanja mikrobnog diverziteta na kontaminiranim lokacijama i predstavijaju

osnovu za potencijalne aplikacije bioremedijacionih tehnologija na podrucju bivSe fabrike “Rog”.
Kljuéne reci: mikrobni diverzitet, kontaminacija, teski metali, bakterije, gljive, aktinomicete.

1. UvOD

Metali su zna€ajna komponenta ekosistema,
Cije koncentracije uglavnhom zavise od geoloskih i
bioloskih procesa [1]. U podgrupi teskih metala na-
laze se uglavnom elementi neophodni za Ziva bi¢a
(mikroelementi) i elementi sa nepoznatom fiziolos-
kom ulogom [2]. Efekat teSkih metala na Zive orga-
nizme zavisi od njihove koncentracije u celijama.
Neki od njih su u malim koncentracijama znacajni
za metabolitiCke procese u ¢elijama, dok su u viso-
kim koncentracijama toksi¢ni [3]. Medutim, osim u
Celijama, teSki metali izazivaju ozbiljne posledice
po Zivotnu sredinu a medu njima jedni od naj¢escih
su olovo i hrom [4].

Mnoga istrazivanja ukazuju da viSegodiSnja
kontaminacija zemljiSta teSkim metalima ima nega-
tivne efekte na mikrobioloSku aktivnost zemljiSta a
posebno na mikrobnu respiraciju [5-6].

*Autor za korespondenciju: Dora lli¢

E-mail: ilic.dora@gmail.com

Rad primljen: 10. 02. 2016.

Rad prihvacen: 13. 03. 2016.

Rad je dostupan na sajtu: www.idk.org.rs/casopis

Stetno delovanje teskih metala na aktivnost
mikroorganizama u zemljiStu pra¢eno je i smanje-
nim intenzitetom transformacije organskih materija,
redukcijom zemljiSnog disanja i inhibicijom nekih
enzima u zemljidtu [7]. Promene takode mogu na-
stati i u morfolodkim osobinama mikroorganizama,
kruZenju hranljivih materija i pigmentaciji [8]. Hemij-
ske analize ukazuju na stepen kontaminacije nekog
lokaliteta teskim metalima, ali ne odslikavaju posle-
dice njihovog prisustva za kljuéne metaboliticke
procese u zemljistu [9]. BioloSkim metodama se, sa
druge strane, dolazi do podataka o uticaju konta-
minacije na organizme u zemljiStu, $to se manifes-
tuje kroz inhibiciju rasta i njihove aktivhosti u uslo-
vima stresa [10].

Cilj ovog rada bio je ispitivanje mikrobnog di-
verziteta u zemljiStu u uslovima viSegodiSnje konta-
minacije teSkim metalima.

2. MATERIJAL | METODE

Uzorci za ova istrazivanja uzeti su u julu 2010.
godine sa lokacije Pogona za galvanizaciju fabrike
‘Rog” (Ljubljana, Republika Slovenija), iz povrsin-
skog dela zemljista (0-15 cm). U ovom Pogonu su
sve proizvodne aktivnosti vezane za hromiranje ra-
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INOCULATION OF ROBINIA PSEUDOACACIA L. AND PINUS SYLVESTRIS L.
SEEDLINGS WITH PLANT GROWTH PROMOTING BACTERIA CAUSES INCREASED
GROWTH IN COAL MINE OVERBURDEN
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Karlici¢ V., Radi¢ D., Jovici¢ Petrovié J., Golubovi¢-Curguz V., Kikovi¢ D., Rai¢evié¢ V. (2015). Inoculation
of Robinia pseudoacacia L. and Pinus sylvestris L. seedlings with plant growth promoting bacteria
causes increased growth in coal mine overburden. In: Iveti¢ V., Stankovi¢ D. (eds.) Proceedings:
International conference Reforestation Challenges. 03-06 June 2015. Belgrade, Serbia. Reforesta. pp.
42-49.

Abstract: Plant growth promoting bacteria (PGPB) inhabit plant roots and their
rhizospheres and may represent a satisfying alternative to chemical fertilizers and
pesticides. In agriculture, PGPR are commonly used, while research in forestry is much less
present. One-year-old black locust seedlings and two-year-old container-grown Scots pine
seedlings were outplanted into polyethylene bags filled with overburden from Serbia’s
Kolubara coal mine under nursery conditions. One half of the seedlings of each species
were inoculated with four bacteria that were previously characterized as PGPB by a series
of biochemical tests. Inoculum contained log 8 colony-forming units (cfu) ml™ of each
bacterial stain. Two standardized identification systems (API 50 CH and APl 20NE)
identified those bacteria as Bacillus licheniformis, Aeromonas hydrophila, Pseudomonas
putida and Burkholderia cepacia. At the end of the growing season inoculated black locust
seedlings were 16% taller and had 13% more root-collar diameter then un-inoculated
seedlings. For Scots pine seedlings, the increase of height was not significant but root-
collar diameter showed a 12% increase. These results indicate the potential for using
PGPB to enhance growth of black locust and Scots pine when outplanted into coal mine
overburden.

Key words: PGPR, black locust, Scots pine, coal mine overburden.

INTRODUCTION

Kolubara mining basin (Lazarevac district, Serbia) is the biggest and one of the
most important energy sources in Serbia. Since coal mining is a temporary use of land, the
ecosystem reclamation is obligatory. Ecosystems have ability to recover themselves
through spontaneous successions but that requires a lot of time. Consequently seedling
become usual practice in rehabilitation of post-mining landscapes (Tischew et al. 2008).

Biological reclamation demand caution in plant selection due to unfavorable
substrate conditions for many tree species (Raki¢ et al. 2011). One of the main problems
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Abstract

Excessive use of pesticides represents a growing problem in agriculture sustainability and food safety.
The use of antagonistic fungal interactions represents a promising approach to achieve reduced pesticide in-
put. Beneficial saprotrophic fungi from the genus Trichoredma are able to express different mechanisms of
antagonistic activity and effectively suppress plant pathogens. The aim of the present research was to inves-
tigate the potential use of the antagonistic effect of 7. longibrachiatum 10/5 strain against the plant pathogen
Pythium aphanidermatum. The antagonistic activity of 7. longibrachiatum 10/5 strain against P. aphanider-
matum was tested in vitro by dual culture test. A glasshouse trial was conducted with cucumber plants grown
on commercial substrate. Ten plants per container were inoculated at the cotyledon growth stage with P
aphanidermatum mycelium. The experiment was conducted in five replications. The number of inoculated
plants without symptoms per treatment was recorded. P. aphanidermatum expressed asymmetrical growth in
the dual culture test, and the colony diameter was reduced by 77% in comparison to the control. Sterile liquid
culture filtrate of 7 longibrachiatum 10/5 showed 50% efficiency in the suppression of cucumber damping-oft
caused by P. aphanidermatum. Metabolites produced by 7. longibrachiatum 10/5 showed a suppressive effect
on P. aphanidermatum damping-off, which has a potential in application in sustainable agriculture.
Key words:. Trichoderma longibrachiatum, Pythium aphanidermatum, antagonism, extracellular
metabolites, disease suppression

Pe3rome

Excren3uBHara ynorpeda Ha MECTULMAM € HapacTBalll MpoOIeM 3a YCTOWYHMBOTO 3eMeziene 1 6e30-
NacHOCTTa Ha xpaHute. [IpuaraneTo Ha aHTarOHUCTUYHUTE B3aUMOOTHOIIICHHS M1y (pyHTH e oberaBary
MOJIXO/1 32 HaMallsiBaHe Ha mpuHoca Ha nectunuaure. [lonesnute canpoduthu dynru ot poxa Trichoredma
MoOrar Jia eKCIpecupaT aHTarOHUCTUYHA AKTUBHOCT C PA3JIMYHU MEXaHU3MU U €()EKTOBHO MOATHUCKAT PACTH-
TenHuTe naroreHy. Llen Ha HACTOSIIIOTO M3CIie/IBaHE € Jla ce MPOoyYH MOTEHIMaIHaTa yrnoTpeda Ha aHTaro-
HuctTuuHusA eext Ha mam 1. longibrachiatum 10/5 cpenty pactutenHus natoreH Pythium aphanidermatum.
AHTaroHMCTHYHATA aKTUBHOCT Ha aM 1. longibrachiatum 10/5 cpemty P. aphanidermatum Gete npoBepeHa
in vitro 4pe3 IBOMHO KyaTHBHpaHe. TecToBeTe B opaHkepus Osixa MPOBEIECHU C KPAaCTaBHUIIM, KyJTUBUPAHU
BBbPXY THProBcku cyOcTpar. [lo necer pactenus: B KoHTeHHep Osixa MHOKYJIMpPAHH Ha eTara Ha KOTHJIEIOH C
munen Ha P aphanidermatum. ExciepumenTa npoBeioxMe ¢ reT noBropenusi. Perucrpupaxme 6post pacte-
HUs 6€3 CUMIITOMU cliefl TpeTupane. P. aphanidermatum nokaza acCHMETpUYEH PAacTEeX MPH TeCTa C JBOMHO
KyJATUBHUpAaHE U AUaMEThPHT Ha KoNOHUUTE Oermie penyuupan 77% B cpaBHeHHE ¢ KOHTponata. CTepusieH
¢buntpar Ha T. longibrachiatum 10/5 noka3za 50% edukacHOCT B MOATUCKAHETO HAa M3CHXBAHETO Ha KpacTa-
BULIUTE, TPHUKHEHO OT P. aphanidermatum. Metabonutaute ipoayktu ot 1. longibrachiatum 10/5 nmoka3axa
MOATHCKAI €(EeKT BbPXY H3CHXBAHETO, IPUUUHEHO OT P. aphanidermatum, koeTo coun noTeHMan 3a Ipuiio-
JKEHHE B YCTOINUMBOTO 3eMe/Ieite.
* Correspoding author: Jelena Jovici¢-Petrovi¢, Faculty of Agriculture,
University of Belgrade, Nemanjina 6, 11000 Belgrade, Serbia,
jelenap@agrif.bg.ac.rs.
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SECTION 5 - APPLICATION IN AGRICULTURE, PHARMACY AND FOOD INDUSTRY

ed collection of plant material and the preparation of extracts, using modern extraction tech-
niques such as, microwave and ultrasound, as well as using two solvents (water and 50% ethanol)
in sample to solvent ratio of 1:30. In the prepared extracts, the total content of phenols and fla-
vonoids, antioxidant and enzyme inhibitory activities were analyzed. Antioxidant potential was
analyzed using several different in vitro antioxidant assays: FRAP (Ferric lon Reducing Antioxidant
Power) ICsy = 2.024 + 0.26 umol eq Trolox mL" extract, NO (nitric oxide radicals) ICso = 73.55 + 6.23
g mL" and metal chelating 10.38 + 0.12 mg EDTAE g™ extract. Total phenolic and total flavonoid
content were determined spectrophotometrically. Enzyme inhibitory effects were tested against
lipase (41.01 £ 1.19 mg OE g extract) and tyrosinase (29.83 + 1.43 mg KAE g extract). Obtained
results revealed strong antioxidative and inhibitory enzymatic activity, as well as a high content of
total phenols and flavonoids. Thanks to the high biological activity, flower extracts might be used
as supplements for various food products. Due to its pharmacological activity, S. nigra flowers are
potentially excellent component of functional food.

Keywords: elderberry, biological activity, functional food, extraction techniques [1] Mikulic-
Petkovsek et al. (2016). Journal of Food Chemistry 200: 134-140.

Plant growth promoting characteristics of the genus Azotobacter
PP5-22

Milica Dragojevi¢, Jelena Jovici¢-Petrovic, Slavica Kerecki, Vera Karli¢i¢, Vera Raicevic¢
(dragojevicmilica@gmail.com)

Faculty of Agriculture, University of Belgrade, Nemanjina 6, Zemun

Selected strains of plant growth promoting (PGP) microorganisms represent a promising tool
in sustainable agriculture relied on soil biological processes. PGP influence manifests through im-
provement of plant nutrition, stimulation of plant growth and immune response, and inhibition of
plant pathogens. The main group of diverse plant growth promoting mechanisms is directed to-
wards increasing the availability of nitrogen and phosphorus in the soil. Azotobacter sp. was mainly
recognized as free-living bacteria involved in nitrogen fixation, but other plant growth promoting
mechanisms have lately occupied more attention. The aim of the present research was to charac-
terize the main plant growth promoting abilities of Azotobacter sp. with the specific emphasis on
phosphate solubilisation process. The ability of Azotobacter sp. to solubilise inorganic phosphorus
was tested by tracking the diameter of colonies and transparent zones on media with CasPO,
(NBRIP). The dynamics of phosphate solubilisation was monitored by pH changes in liquid NBRIP
media. Enzymatic activity of Azotobacter sp. was tested by APl ZYM test. Azotobacter sp. showed
prominent potential to improve the availability of phosphorus in soil. The phosphate solubilisa-
tion index determined after two weeks was 3.4. The enzymatic profile of Azotobacter sp. showed
positive reactions for both acid and alkaline phosphatase. Azotobacter sp. has significant plant
growth promoting potential which is expressed through plant nutrition improvement. Besides its
nitrogen fixation activity, Azotobacter sp. is capable to increase amount of available phosphorus in
the soil using two different mechanisms: solubilisation of inorganic phosphate and mineralization
of organic phosphorus compounds.

Keywords: plant growth promoting bacteria, Azotobacter, phosphate solubilisation

This research was partially supported by the Ministry of Education, Science and Technological
Development of the Republic of Serbia, Grant No. TR31080.
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Oral presentations

CHARACTERIZATION OF YEASTS USING RAMAN SPECTROSCOPY

Radi¢ Danka?, Karli¢i¢ Vera?, Jovi€i¢ Petrovi¢ Jelena?!, Kusi¢ Dragana?,
Lalevi¢ Blazo?, Raicevi¢ Vera!

Faculty of Agriculture, University of Belgrade, Belgrade, Serbia
2Institute of Physical Chemistry, Friedrich Schiller University Jena, Jena, Germany

e-mail: danka.radic@hotmail.com

Raman spectroscopy (RS), vibrational spectroscopic technique, has been used extensively to
identify samples of different microorganisms by a careful research of the vibrating modes of the
molecules in the microorganisms. Raman spectroscopy has recently gained popularity as an
attractive approach for the biochemical characterization, rapid identification, and an accurate
classification of a wide range of prokaryote and eukaryote organisms.

The Raman spectra of the microorganisms are the superposition of spectra of the biochemical
components inside the cells like e.g. protein, DNA, RNA, lipids, carbohydrates, water, as well
as a few components with minor concentrations. Whole cells represent a complex mixture
of compounds, and the fingerprints (FPs) of all the molecules are superimposed in a Raman
spectrum. For the Raman spectroscopic characterization of eukaryotes like yeasts or fungi,
different approaches are required. The main advantage of the use of Raman spectroscopy for
yeast identification is the low cost.

Soil was used for the isolation of the representative yeasts. Pure cultures were identified and
characterized by the API AUX and APl ZYM gallery (bioMéreux, France). Isolates were members
of Candida sp., Kloeckera sp., Rhodotorula sp.

Also, for the classification and characterization of yeasts, the Bioparticle explorer, at a wavelength
of 532 nm, has been used. The yeast cells were incubated at 28°C in a nutrient-rich YPD
medium. Aliquots of the cell suspension were centrifuged (3000 rpm, 2min), washed_three times
with sterile water, and finally suspended in the new aliquot of water. The obtained spectra were
analyzed using the R program.

Different chemical components can be identified in the obtained Raman spectra: the signal at
1746 cm* can be assigned to the C=0 double bond of esters, e.g., fatty acid esters. The amide
| vibration exhibits a band at 1665 cm=, which can be seen as a shoulder of the 1655 cm™ band
from a C=C stretching vibration of a cis-isomer. Aromatic amino acids and nucleic acid bases (G,
A) give rise to Raman signals at 1599 and 1582 cm?, respectively. The broad band at 1440 cm*
is probably due to CH,, CH, deformation vibrations.

Raman spectroscopy can be used in the future experiments as a tool to analyze the response of
yeasts when they are cultivated under the different nutrition conditions, or when being exposed
to various stress factors (a high concentration of heavy metals, sodium chloride, etc.).

Keywords: yeasts, Raman spectroscopy, Raman spectra

Acknowledgement: This study was supported by the EU Commission (FP7 project AREA) and
Serbian Ministry of Education, Science and Technological Development project TR 31080).
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SURFACE AND ENDOPHITIC ROOT COLONIZATION BY PLANT
GROWTH PROMOTING BACTERIA

Karligié Vera?, Radi¢ Danka?, Jovigié Petrovié Jelena?, Golubovié-Curguz Vesna?,
Lalevi¢ Blazo?, RaiCevi¢ Verat!

Faculty of Agriculture, University of Belgrade, Belgrade, Serbia
2Faculty of Forestry, University of Belgrade, Belgrade, Serbia

e-mail: karlicicvera@gmail.com

Rising concerns related to environmental damages caused by conventional agricultural practice
pave the way to new, ecologically safe approaches, such as application of plant growth promoting
bacteria as biofertilizers or biopesticides. Plant growth promoting bacteria (PGPB) are common
inhabitants of soil, rhizosphere and root surface. They use a whole range of versatile in/direct
mechanisms that raise nutrients availability, regulate plant hormonal status and help combat the
pathogens. Biochemical characterization can help in determining the presence of a particular
PGP feature in an isolate. But, the presence of the feature is not the final conformation of the
isolate potential. One of the characteristic that affects isolate successfulness is ability to colonize
and proliferate on root surface or root inner tissues.

Sterile seeds of mustard, wheat, red clover and sunflower were inoculated with 108 CFU of
Ensifer adhaerens, Pseudomonas putida, Serratia liquefaciens and Bacillus amyloliquefaciens
separately. After series of biochemical tests, those isolates were characterized as potential
PGPB strains. Inoculated seeds were sown in glass tubes filled with sterile Hoagland’s solution
and grown for two weeks. After this period, plants were taken, roots were separated from shoots
and one half of them were used for estimation of isolate presence on the surface. The other half
was surface sterilized and used for countering the number of endophytic cells.

Pseudomonas putida showed the highest potential to stick and proliferate on root surface of
mustard, wheat and sunflower. In case of red clover, cells of Bacillus amyloliquefaciens were
the most present ones. The lowest number of cells was determined in the case of Pseudomonas
putida on red clover root surface (5 x 10° CFU g* fresh root). Still, this number was enough to
cause positive effects on plant growth.

Counting of cells that penetrated and proliferated in inner root tissues revealed a different
situation. The highest number of Pseudomonas putida was noted in mustard roots. In case
of wheat those were Serratia liquefaciens cells, while Ensifer adhaerens cells were the most
successful in colonizing red clover and sunflower roots. The number of these cells was in the
range of 0.01 x 10° - 2.5 x 10° CFU g fresh root tissue.

The rhizosphere is a highly competitive habitat and one of the surviving strategies that PGPB
use is colonization of inner tissues. This strategy creates more intimate bond between the plant
and bacteria and preserves isolates from biotic stresses and competitive microbial communities.
Our results suggest that selected isolates have ability to establish themselves inside tested
plant species. This ability, together with PGP attributes, qualifies them as potent plant growth
promoting isolates.

Keywords: beneficial bacteria, Ensifer adhaerens, Pseudomonas putida, Serratia liquefaciens,
Bacillus amyloliquefaciens, endophyte

Acknowledgement: This study was supported by the EU Commission (FP7 project AREA) and
Serbian Ministry of Education, Science and Technological Development (project TR 31080).
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SECTION Il - DEVELOPMENT, METABOLISM AND NUTRITION

with mineral fertilizer NPK 15:15:15. The highest mean value was recorded for chlorophyll b (0.486 mg g') af-
ter treatment with Bactofil B 10 and the lowest mean value was recorded for carotenoids (0.165 mg g'') after
treatment with NPK 15:15:15. Research showed that the concentration of photosynthetic pigments in leaves
of walnut seedlings varied depending on the fertilizer that was applied. Based on the obtained results it can
be concluded that the proper fertilizer can increase the concentration of photosynthetic pigments in leaves
and therefore the intensity of photosynthesis which contributes to increasing the biomass production.

Keywords: walnut, fertilizer, photosynthetic pigments, leaves

Plant growth promoting characteristics of soil yeasts and effects
on red clover and wheat growth
PP2-21

Danka Radi¢, Vera Karlici¢, Jelena Jovicic¢ Petrovié, Ivana Petrovié, Vera Raicevic¢
(danka.radic@agrif.bg.ac.rs)
Faculty of Agriculture, University of Belgrade, Nemanjina 6, 11080 Zemun, Serbia

Modern agricultural practice strives for obtaining high yields and focuses on the health and quality
of foods. In efforts to lower down chemical inputs in food production, modern agriculture is moving to
eco-friendly approaches. Inoculation of plants with beneficial microorganizms has important place in these
new tendencies. While bacteria and fungi inoculatns are widely used, the yeasts as plant growth promoting
agents have been under-exploited. We researched the ability of the soil yeasts (Candida sp., Cyberlindnera sp.,
Schwanniomyces sp.) to stimulate red clover and wheat growth. Laboratory culture experiments were used
for determination of the mechanisms by which plant-yeast interaction may occur (production of indole-3-
acetic acid (IAA), solubilization of inorganic phosphates and antagonistic activity). Seeds inoculated with sin-
gle yeast strain were planted into overburden (coal mine Kolubara) and its effects on seedling (root and shoot)
length and dry biomass were recorded two weeks after sowing. The best effect on growth of both plant spe-
cies was achieved by isolate which is the member of Candida sp. Inoculation with this isolate caused an in-
crease in dry biomass by 42% in both plant species compared to control. The results that we obtained in this
research idicate that soil yeasts have the potential for plant growth promotion and validate their application
in sustainable agricultural practice.

Keywords: yeasts, plant growth promotion, red clover, wheat

Contracted stem anatomy in resurrection Ramonda serbica
and Ramonda nathaliae plants
PP2-22
Tamara Raki¢', Dragana Ranci¢?
(tamaraz@bio.bg.ac.rs)

! Chair of Plant Ecology and Phytogeography, Faculty of Biology University of Belgrade, Serbia
2 Chair of Agrobotany, Faculty of Agriculture, University of Belgrade, Serbia

Resurrection plants Ramonda serbica and R. nathaliae are tertiary relicts and endemics of the Balkan Pen-
insula. They thrive in sheltered, the north exposed sides of canyons and gorges in the Southern Balkans. The
rosette of these hasmophytic plants species have a vertical contractile stem that is positioned largely under-
ground and maintains the plant’s rosette close to the ground surface that is covered with dense carpet of
mosses. Although the age of investigated plant specimens was estimated to be more than 5 years, all vascu-
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ISOLATION AND CHARACTERIZATION OF BACTERIA AND YEASTS
FROM CONTAMINATED SOIL
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Abstract: Plant growth promoting (PGP) bacteria and yeasts play an
important role in bioremediation processes. Thirty bacterial and ten yeast isolates
were obtained from PAH and PCB contaminated soil with an aim of determining
the presence of PGP mechanisms (production of ammonia, indoleacetic acid,
siderophores and solubilization of inorganic phosphate). As a result, three bacterial
(Serratia liquefaciens, Micrococcus sp. and Serratia sp.) and two yeast isolates
(Candida utilis and Candida tropicalis) were recognized as PGP strains. Among
them, Serratia sp. showed the highest indole production (25.5 pg/ml). Analyses of
metal tolerance (Cu*?, Cr*® and Ni*®) revealed that Serratia liquefaciens,
Micrococcus sp., Serratia sp. and Candida tropicalis were capable to tolerate
significant concentration of metals. As a result of this study several bacterial and
yeast strains were attributed as potential plant growth promoters which can be
applied in future remediation activities and environmental quality improvements.

Key words: plant growth promation, microorganisms, heavy metals.

Introduction

The constant application of chemicals and mineral fertilizers in agriculture
exerted a negative impact on soil microorganism fund and environmental
conditions in general (Rodrigez et a., 2006; Smith and Read, 2008). Concern for
the environmental health has developed in paralel with the interest for plant
growth promoting (PGP) microorganisms. Plant growth promoting (PGP)
microorganisms as inhabitants of rhizosphere, root surface and root inner tissues

"Corresponding author: e-mail: karlicicvera@gmail.com
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EFFECTS OF COMPOST PRODUCTS ON SEED GERMINATION
OF VEGETABLES*

Mira MILINKOVIC, Blazo LALEVIC*, Snezana Oljaca, Vlado LICINA,
Jelena JOVICIC PETROVIC, Vera RAICEVIC*

Summary: The aim of this work is determination of influence of different compost Ieachates and teas types on vegetables
seed germination. Composts used for leachate and tea production were produced of municipal waste (MSW) and waste from
tobacco industry (TW). Results achieved with MSW products were comparable to control. Compost products derived from TW
showed significant phytotoxicity, which can be correlated with their chemical composition. Leachates from MSW compost lead to
the lower germination index in comparison to MSW compost teas, which indicates the possibilites their application.

Key words: Compost products, germination index, vegetables seed germination, waste
INTRODUCTION

Growth media, mainly comprised of organic matter, fertilizer and soil, is often used for horticultural plants
(Boldrin et al., 2010) and vegetables (Arenas et al., 2002). One of the most important highly valuable, cost-effective
and environmental friendly organic components for vegetables growth medium is peat (Herrera et al., 2009; Ingelmo
et al., 1998). However, the excessive use of peat leads to the release of CO, counted as a greenhouse gas (Boldrin et
a., 2010). Several studies have addressed the use of compost from different waste materials as an aternative to peat
for growth of vegetables (Sterrett, 2001). The application of compost improves the characteristics of growth
substrates (Keserovi¢ et al., 2012) and increases organic matter and nutrients content for plant growth (Darby et al.,
2006). Problems of waste disposal and low content of organic matter in soils can be solved by application of
composted municipal solid waste (MSW), which is suitable for agriculture due to its positive effects on soil
properties (Wolkowski, 2003). Similar effects, due to high nutrients content (Chaturvedi et al., 2008) and low content
of toxic elements (Okur et al., 2008), shows tobbaco waste (TW) and its composting is useful for agricultura
purpose (Saithep et a., 2009).
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Kontaminacija povréa i vo¢a moze biti izazvana razli¢itim patogenim bakterijama,
virusima, protozoama. Veéina gastrointestinalnih obolenja izazvanih svezim proizvodima se
povezuje sa bakterijskom kontaminacijom, posebno sa predstavnicima familije
Enterobacteriaceae.

Zdravstveni rizik koji se odnosi na prisustvo patogena na povrcu i voéu zavisi prvenstveno
od opstanka i prezivljavanja ovih mikroorganizama u agroekosistemima. Stoga je neophodno
proceniti opasnost od kontaminacije patogenima i u skladu sa tim razviti strategije za smanjenje
kontaminacije i umanjenje migracije patogena. Potencijalni izvori najce$¢e mikrobioloske
kontaminacije su: zemljiSte, feces, voda za navodnjavanje, voda koja se koristi za primenu
pesticida, insekti, neadekvatno pripremljeno organsko dubrivo, divlje i domace Zivotinje kao i
neadekvatne aktivnosti radnika, oprema za Zetvu i transport, voda za pranje kao i oprema za
preradu.

MikrobioloSke analize uzoraka svezeg povrcéa su obuhvatale ispitivanje na prisustvo
Listeria monocytogenes i Salmonellae vrsta prema mikrobioloSkim kriterijumima za bezbednost
hrane, Pravilnika o op$tim i posebnim uslovima higijene hrane u bilo kojoj fazi proizvodnje,
prerade i prometa (SL. glasnik RS br. 72/2010). Mikrobioloski kvalitet vode za navodnjavanje je
procenjen na osnovu prisustva i brojnosti: aerobnih heterotrofa, Pseudomonas sp., koliformnih
bakterija, Escherichia coli i enterokoka. MikrobioloSka analiza zemljiSta je obuhvatala
odredivanje: ukupnog broja bakterija, sporogenih bakterija, Azotobacter spp. aerobnih
heterotrofa, ali procenjen je i mikrobioloski kvalitet zemljiSta sa sanitarnog aspekta (Pseudomonas
sp. koliformne bakterije, Escherichia coli, enterokoke)

Rezultati mikrobioloskih ispitivanja zemljiSta, vode za navodnjavanje i svezeg povrca su
pokazala prisustvo potencijalno patogenih mikroorganizama u agroekosistemu na ispitivanim
lokacijama. Prisustvo koliformnih bakterija je detektovano u zemljiStu, vodi za navodnjavanje i
uzorcima sveZeg povrca. U manjem broju uzoraka povr¢a, na pojedinim lokacijama, detektovano
je prisustvo Salmonella sp. Fekalna kontaminacija je utvrdena u pojedinim uzorcima vode za
navodnjavanje, kao i u zemljiStu koje je bilo izloZeno poplavama. Ovi rezultati ukazuju na
neophodnost sveobuhvatnih analiza primarne proizvodnje povréa i sagledavnje sloZene
interakcije celog ekositema, i veze izmedu zemljista, vode za navodnjavanje i povrca.
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TRICHODERMA IZOLOVANA |Z AGROINDUSTRIJSKOG
OTPADA KAO ANTAGONISTA BOTRYTISCINEREA

Jelena Jovici¢ Petrovi¢, VeraRaicevi¢
Poljoprivredni fakultet, Univerzitet u Beogradu, Beograd, Srbija

Apstrakt: Dodatak kompostiranog agroindustrijskog otpada u zemljiste
ima niz pozitivnih efekata po useve, izmedu ostalih suzbijanje bolesti
biljaka. Potvrdeno je da u supresivnom efektu koji poseduje kompost
znacajnu ulogu ima bioticka komponenta. Cilj istrazivanja je bio da se
izvrsi izolacija gljiva iz agroindustrijskog otpada i da se izvrsi selekcija
onih koji pokazuju antagonizam prema Botrytis cinerea. Odabrani
antagonista — predstavnik roda Trichoderma je konvencionalnim i
molekularnim metodama identifikovan do nivoa vrste. Cilj istraZivanja
bilo je i in vitro i in vivo ispitivanje uticaja ekstracelularnih metabolita
odabranog izolata na B. cinerea.

Selekcija gljiva izvrSena je putem konfrontacijskog testa. Odabrani
antagonista iz roda Trichoderma identifikovan je na osnovu morfoloskih
karakteristika, kao i sekvenci ITS i TEF-1a regiona. Za odredivanje
uticaja ekstracelularnih metabolita antagoniste na B. cinerea koris¢en je
filtrat tecne kulture izolata odgagjanog na krompir dekstroznom bujonu.
Odreden je procenat inhibicije rasta micelije B. cinerea na podlozi kojoj
su dodate razlic¢ite koncentracije filtrata tecne kulture (10-100%). Sterilan
100%-ni filtrat tecne kulture koris¢en je u in vivo ogledu kako bi se
utvrdio efekat na suzbijanje pojave poleganja krastavca uzrokovanog
patogenom B. cinerea.

Jedan od izolata koji je pokazao antagonizam prema B. cinerea u
konfrontacijskom testu pripadao je rodu Trichoderma sp. Odabrani soj je
doveo do inhibicije rasta od 68% uz pojavu zone inhibicije rasta, a na
osnovu primenjenih metoda identifikovan je kao T. longibrachiatum.
Filtrat tecne kulture T. longibrachiatum inhibirao je rast patogena do
61.3%, pri ¢emu je nakon autoklaviranja zadrzao inhibitornu aktivnost. U
in vivo ogledu, sterilan filtrat tecne kulture pokazao je efikasnost u
suzbijanju poleganja krastavca uzrokovanog B. cinerea od 76% u sluc¢aju
primene slabijeg inokuluma patogena.
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Primena BART testova u ispitivanju fizioloSkog diverziteta bakterija u
podzemnoj vodi

Bojana Vujovi¢', Jelena Jovitié-Petrovi¢?, Nikola Ragkovi¢?, Tamara Vukmanovié¢?, lgor
Kljujev?, Vera Raigevi¢?

Ynstitut za vodoprivredu "Jaroslav Cerni", Pinosava-Beograd, Srbija
“Univerzitet u Beogradu - Poljoprivredni fakultet, Beograd-Zemun, Srbija, raskovicnikola90@gmail.com

Podzemne vode predstavljaju najoCuvaniji deo hidrosfere, zastiCen od globalne
degradacije kvaliteta vode, zbog Cega je Siroko rasprostranjen i Cesto koriS¢en resurs
vodosnabdevanja. lako se podzemne vode smatraju mikrobioloski slabo naseljenim
delom biosfere, transformacija organskog ugljenika, transformacija azota, gvozda i
sumpora izmedu oksidovanog i redukovanog stanja, produkcija metana i drugi
fundamentalni procesi se 1 u podzemnim vodama odigravaju mikrobioloSkom
aktivnos¢éu.' Tako bakterije koje pripadaju razligitim fizioloskim grupama nisu od
primarnog znacaja pri proceni pogodnosti vode za upotrebu, populacija "normano” ili
"prirodno" prisutnih bakterija uti¢e na organolepticka svojstva, pH, redoks potencijal,
koli¢inu kiseonika i druge karakteristike vode.® U radu su prikazani rezultati
kvalitativne 1 kvantitativne zastupljenosti gvozdevitih, sulfat redukujucih, nitrifikujucih,
denitrifikujucih, fluoresciraju¢ih i sluz produkujucih bakterija u vodi poreklom iz tri
bunara primenom BART testova (Biological Activity Reaction Tests). Takode, u radu je
prikazan i broj ukupnih i fekalnih koliformnih bakterija odreden metodom IDEXX
Colilert-18/Quanty-Tray 2000 i fekalnih enterokoka metodom Enterolert-E/Quanty-Tray
2000. Dobijeni rezultati ukazuju da postoji pozitivna korelacija izmedu biodiverziteta
razlicitih grupa testiranih bakterija, Sto ukazuje na sloZene ekoloSke abioticke 1 bioticke
odnose u podzemenim vodama i bunarima. lako je autohtona bakterijska zajednica
uslovljena geoloskim svojstvima vode, ove bakterije mogu uticati 1 limitirati upotrebu
podzemne vode u vodosnabdevanju stupanjem u odnose sa patogenim ili potencijalno
patogenim organizmima.*

1. Chapdlle, F.H., 1993, Ground-water microbiology and geochemistry, John Wiley and Sons, New Y ork.

2. Geldreich, E.E., 1990, Microbiological quality of source waters for water supply, in: G.A. McFeters
(ed.) Drinking Water Micrabiology: Progress and Recent Devel opments, Springer-Verlag, New Y ork.

Zahvalnica: Ovaj rad je finansiran od strane Ministarstva prosvete, nauke i tehnoloskog razvoja Republike
Shije, projekat TR31080.
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NPUJIOI" 9. YUnan oprana ymnpaBjbamba, CTPYYHOT OpraHa, MOMONHUX CTPY4YHUX OpraHa WA
KOMHCH]ja Ha (paKkyITeTy WIN YHUBEP3UTETY y 3€MJbU MIIM HHOCTPAHCTBY









MPUJIOT 10. Ynan cTpy4HOT, 3aKOHOJABHOT WJIM IPYrOT OpraHa U KOMHCH]a Y IUPO]
JPYIITBEHO] 3ajCHHUIIH






IPUJIOT 11. Yuemhe y HacTraBHUM akTuBHOCTUMA Koju HE HOoce ECIIb 6omoBe (mepmMaHeHTHO
o0pa3oBame, KypceBU Y OpraHu3aliju MpoeCHOHAIHUX YIPYKeHha U HHCTUTYIIHM]ja I CIL.).












MNPUJIOTI 12. YnancTBO y opraHuMa Wik NMPoPEeCHOHATHM YAPYKEHHUMa WU OpraHu3alnjama
HAIIMOHAIHOT MM Mel)yHapoJHOT HUBOA






MPUJIOT 13. I'ocToBama U MpeaBama 10 MO3UBY Ha YHUBEP3UTETUMA Y 3€MJbH HIIH HHOCTPAHCTBY






MPUJIOT 14. IIMTUPAHOCT






IPUJIOT 15. Jlokas o 3aBpiieHUM oO0ykama M3 METO/I0JI0TH]€ HaCTaBe
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