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13.00 — 13.30

IIPOI'PAM / PROGRAMME

Perucrpanmja u nocraBbame nocrepa / Registration and posters mounting

13.30 — 14.00

OtBapame Cumnosujyma / Opening session

Mpeacennnmrso / Chairs
Jacna Casuh, CpOuja
Bnanan Ilemmh, Cpouja
Kespxo [lommjanosuh, Cpouja

Ilnenapua npenaBamwa / Plenary presentations
Mpencennumtso / Chairs
Cnagen [Ipomanosuh, Cpbuja
Canppa IBejuh, Cpbuja

14.00 - 14.30

Alexander Kilchevsky, Olga Babak
I'eneTnyke OCHOBE OIIEMEHUBAbA TMOBPTApPCKUX BPCTa HOMOhHI/IHa
Genetic bases of breeding of solanaceous vegetable plants

14.30 - 15.00

Nidal Shaban, Abdullah M. Al-Nuaimi, Vladan Pesi¢, Eman Kadhum
OnpkrBO yIpaBJbamke MPOU3BOAHOM MTapajaj3a 3a npepamy
Sustainable management of tomato production for processing

15.00 - 15.30

HBan lomrapuh, 3opa Jajuh CreBanosnh
[IprMeHa MoJIeKyTapHIX MapKepa Y HCTPAKUBAKY JICKOBUTOT U apOMATUIHOT OMJba
Molecular marker in medicinal and aromatic plants research

15.30 - 16.00

Ilay3a 3a kady, pasriueaame nocrepa / Coffee break, poster viewing

Yemena uznarama / Oral presentations
Mpencennumtso / Chairs
Henan Bypuh, Cpouja
Tomucnas JXKusanosuh, Cpouja

16.00 - 16.15

Camngpa LBejuh, bomko Jdeauh, Anexcanapa Pananosuh, Jesena Jouxosuh, Hemamwa hyk,
Comwa I'Bozaenan, Munan Jouxosuh, Cunuma Jouuh, Iparana Munaagunosuh

Mosxe (1)6HOTPIHH3aL[I/Ija KOpC€Ha CYHIIOKpETa Yy pU30TPOHUMA OTKPUTH 0COOMHE TEeHOTUIIOBA
OTIIOPHUX Ha CylIy?

Can phenotyping sunflower roots in rhizotrons reveal traits of drought tolerant genotypes?

16.15-16.30

Topnana Bpankosuh, Upena Pagunosuh, Tomucnas Kusanosuh, lecumup Knexesnh
IIpoBepa ayTEHTUUHOCTHU paTapCKUX MPOU3BOAA MOIEKYIapPHO-T€HETUUKUM METOAaMa
Verification of the authenticity of cereal products by molecular genetic methods

16.30 — 16.45

Henan Bywan, Makcum bakosuh, Biaagan IHemuh
JluctoBu u ceMe amMapaHTa — AMHHOKUCCITUMHCKH PO T
Amaranth leaves and seeds - amino acid profile

16.45-17.00

3opan Bpohuh, Jacmuna Osbaua, [lanujes Ilantenuh, Jenena Pynuh, {lo6pusoj Ilomruh,
HNBana MomuusioBuh

AeporoHcKa IPOM3BO/IHba MUHUKPTOJIA KPOMITUPA: YTHIA] HOPEeKIIa CaJHOT MaTepHjalia U FeHOTHUIIa
Potato minituber production by aeroponics: effects of plant origin and genotype

17.00 - 17.15

Muuan Bpankos, Musiena Cumuh, Mapujenka Tadakosnh, Musiena Illenk, Haranuja
IHaBnoBuh, Becna JIparuuyesuh

MoryhHocTH a ce cMarbe KOJIMYMHE MPUMEHe XepOuLuaa 101aTkoM aljyBaHTa

Possibilities to reduce herbicide application rates adding an adjuvant into the tank

17.15-18.00

Ianes auckycuja
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IInenapua npenaBama / Plenary presentations
Ipeacennumrso / Chairs
XKerpka 3ropenern, XpBarcka
Musiena Cumuh, CpOuja

09.30 - 10.00

Christos Dordas

JluBep3udrkoBaHN CHCTEMHU Tajerba ca 3PYKEHUM YCeBHMa XKHUTA U JIETYMHUHO3a 33 O9yBambe
OIP)KUBOCTH

Diversified cropping systems with cereal and legume intercropping to maintain sustainability

10.00 -10.30

Jenena Jopmunh-Ilerposnh, Mununa /Iparojesuh, Upena Tonoposuh, Bepa Kapyiuuuh,
Baaxo Jlaaesuh, Urop Kibyjes, Bepa Panuesuh

Pusocdephne OakTepuje U3 MpUPOIHO OTIIOPHUX CpearHa Kao obehaBajyhie perieme 3a ONpKUBy
parapcKy MpoU3BOBY

Rhizosphere bacteria from naturally resistant environments as a promising solution for
sustainable crop production

10.30-11.00

Jbyouma Kosapuh
JlonpuHOC HayKe U CTpYKe Yy yHamnpehemy mpou3Boimbe coje
The contribution of science and the profession in the improvement of soybean production

Yemena uznarama / Oral presentations
Mpencennumtso / Chairs
3opan Aumos, PC Maxkenonuja
Cuexana Ospaua, CpOuja

11.00-11.15

Mnunan Mupocassesuh, Bnagumup Ahun, Cama Mukuh, l'opan Jahumosuh

VYrarpel)erme TpoayKTHBHOCTH jeuMa U IMIICHHUIE ONTUMH3ALN]OM aKyMyJalije CyBe MaTepuje
a30Ta y pa3IM4UTUM POKOBHMA CETBE

Improvement of barley and wheat productivity by optimizing dry matter and nitrogen
accumulation across various sowing dates

11.15-11.30

Aunexca JlunoBan, Py:xuna Crpuuyesuh, Mapuja hocuh, lyma Coronnua, bpanuciasa
Jlaauh

COST mpojexkar FAIRNESS — Pa3Boj mpexe MHKPOMETEOPOJIOIIKHX MEpermha HaMEHEHHX 3a
MOJBOTIPUBPEAHY POU3BOIY

COST project FAIRNESS — Development of Network of micrometeorological measurements
for agricultural purpose

11.30-12.00

Ilay3a 3a kady, pasriename nocrepa / Coffee break, poster viewing

12.00 - 12.15

Cexuuja nocrepa / Poster session
Mooepamopu | Moderators
Anexcanmgap Cumuh, Cpbuja

3opa Hajuh Credanosuh, Cpbduja




IIOCTEPH / POSTERS

Ana Mapjanosuh Jepomena, ®enepuka 3aneru, Aukuna Konauh Inuka, bussana Kunposcku, Coma
I'Bo3nenan, /Iparana Pajkosuh, JIparana Munagunosuh, Auapea MonTn

KAPunara u kamenlIHA y cpeaniurty naxmsme eBporicke 0noda3upane eKOHOMHU]Ee

CARinata and CamelINA in Focus for Europe's Bio-Based Future

Ana ByjomeBuh, Cangpa Bykosuh
Haunnu noGoJpinarma yrpasibamba MPOM3BOIKBHOM U IJIaCMaHoM IiBeha
Ways to improve the management of flower production and marketing

Kebko loaujanosuh, bubana [llesuh, Musnena Cumuh, Becna JIparuueBuh, He6ojma Momuposuh,
Henan Bypuh

YTHiaj rajema MOKpOBHUX yceBa U ITpUMeHa 0o epTIiin3aTopa Ha capikaj MpoTenHa, CKpoda 1 yJba y 3pHYy
KyKypy3a kokuuapa (Zea mays L. everta Sturt )

The influence of cover crops and the biofertilizer on the protein, starch and oil content of popcorn grain
(Zea mays L. everta Sturt)

Bopucaas IlerkoBuh, Bojo Pagnh, Mnnja Komsenosuh, 3opan Jososuh
Bapupame pa3suha 1npsene njerenune (7rifolium pratense L.)
Variation in the development of red clover (7rifolium pratense L.)

Cue:xana bpajesuh, Kesbko [lenerosuh, l'opnana Auapejuh, Ypomr Asiekcuh, Hukosna Munanosuh,
Aanexcannap Cumuh

VYeBajame 1 akyMylialyja TeIIKuX MeTalla y MoJA3eMHUM U Ha/I3eMHHM OpraHuma BpcTa u3 poaa Festuca
Heavy metals uptake and accumulation in below- and above-ground plant organs of Festuca species

Angpejuh T'opnana, bpajesuh Cuexxana, Ajexcuh Ypoum, Munanosuh Huxomna, Cumuh Anexcanaap,
IJeaerosuh Kesbko, Pakuh Tamapa

IIprHOC OMOMace MHUCKaHTyCa TajeHOT Ha OJUIATaIHIITY (IOTAIFOHE jaJJOBUHE

Miscanthus biomass yield grown on flotation tailings

Xesiena MajcropoBuh, Maja Cynuman, bornan I'apasiejuh, badka Jan
31paBCTBEHH acIeKT KBAJIMTETa ITOBPTAPCKUX NMPON3BOa Ha Tepuropuju I'pana [Tanuesa
The health aspect of the quality of vegetable products on the territory of the city of Pancevo

Xesiena Majcroposuh, Maja Cynuman, bornan I'apanejuh, Badka Jan
31paBCTBEHHU acNeKT KBAJIMTETa PaTapcKHUX Mpou3Boa Ha Teputopuju I'pana [lanyesa
The health aspect of the quality of agricultural products on the territory of the city of Pancevo

Jena UkanoBuh, Jbyouma Kusanosuh, Jbyouma Konapuh, Bepa ITonoBuh, Cuesxkana Jankosuh,
Harama Jbyouuuh, JIusna Cumuh

VYruiaj xubpua u JIOKaIUTeTa Ha MPOLYKTUBHOCT KyKypy3a

Influence of hybrid and locality on maize productivity

10.

Jenena MakcumoBuh, 3opan {lununh, Mapuna JoBkoBuh, Jacna Casuh, Pagmuia ITusuh, lapko
Japama3s, Kamenko bBparkosuh

[IpoueHa pu3nka 1o 37paBibe O TEMIKUX METaja y JINCTOBUMA JIUBJBET 3eiba (Rumex crispus L.) cakymibeHOT
Yy OKOJIMHU TepMoelieKkTpaHe ,,Hukona Tecna®

Health risk assessment of heavy metals in leaves of curly dock (Rumex crispus L.) collected from the area
of thermal power plant “Nikola Tesla”

11.

JInguja Munenxosuh, 3opan C. Hinh, Jbyoomup lllynuh, Iparana Jlanesnh
VYTHmaj poka caame Ha pacT U IPUHOC CIIAaTKoT Kpomrupa ([pomoea batatas L.)
Effect of planting date on growth and yield of sweet potato (Ipomoea batatas L.)




IHOCTEPH / POSTERS

12.

Cangpa Bykosuh, /Iprana Panunh, Codpuja Kuanodapaa, Uannka Ilehunap
Raman analysis of single Apiaceae fruits-evaluation of the essential oil content

PamanoBa aHa/u3a Ha IUIO0BMMA NpeACTaBHUKA (paMuiuje Apiaceae — mpolueHa caapaja eTapckor yba

13.

JuBHa Cumuh, CHexxana JankoBuh, Bepa IlonoBuh, Jeaa Ukanosuh, Ciahan CrankoBuh, CBeto
Pakuh, ITerap CreBanoBuh

Canpkaj azora u pocdopa y 00pagrBOM MOJBOIPUBPEIHOM 3EMIBUIITY CpOHje

Investigation of nitrogen and phosphorus content in arable agricultural land in serbia

14.

Coduja Kuaudapaa, Canapa Byxosuh, Anexcanaap 7K. Koctuh, Bophe MopaBueBuh, CraBuna
Jenaunh

[Ipernen ekoBUTHX CBOjCTaBa qUBJbE pyKose-Diplotaxis tenuifolia (L.) DC.

Overview of health promoting properties of wild rocket-Diplotaxis tenuifolia (L.) DC

15.

Coma Bypuunn, Enuke I'peropuh, Cnahana Casuh, I'oprana Marosuh, OsinBepa Josanosuh
IIpoduTadmTHOCT OpraHCcKe MPOU3BONEE KpymHUKA (Triticum spelta)
Profitability of organic farming of spelt (7riticum spelta)

16.

Tumea Xajuan Japapu, Iparana Cramenon, Cumonua Bypuh

[Ipmmena 6unodeprunmszaropa Ha 6a3u OakTepHrja Ha IOYETHH pacT uyopa (Satureja hortensis L.) n mepiryHa
(Petroselinum crispum)

Application of bacteria based fertilizers on initial growth of savory (Satureja hortensis L.) and parsley
(Petroselinum crispum)

17.

Cama Jlasmh, Bpanka I'oBenapuna, Urop Byphuh, Anexcej Jlyknn, Becna Mununh, Tatjana Kpjykosa
YTHnaj cynepancopOeHTa u cOpTe Ha MPUHOC KPOMITHpa
Influence of superadsorbent and variety on yield of potato

18.

Bojo Paguh, Nnnja Komsenosuh, Bopucaas IlerkoBunh

Kopemnarije Mop¢omomKko-arpoHOMCKIX 0COOMHA U KOMITOHEHTH KBaJINTETa CMIBKUTE (Lotus corniculatus L.)
Correlations of morpho-agronomic characteristics and quality components of birdsfoot trefoil (Lotus
corniculatus L.)

19.

Kesbka 3ropenen, Jlesba Buresuna, Mapuja rannh, UBa Xpemsa, Anexkcanapa [lepuun, UBnna Kucuh,
HNBana JakoB/beBuh, l'opaana IexHen

Ksamuter ypbanor 3emspniTa y MakCHMHPCKO] YITHIN Y Tpaxy 3arpely u BHUXOB MOTSHIIN]AT 32 KOPHIITNeHe
The quality of urban soils and their potential for use in Maksimirska Street in the city of Zagreb

20.

3opan lumos, Urop UboBcku, Une [lanes, 31aTtko ApcoB

MoryhHOCTH 32 TPOU3BOAY CTEBHjE Ka0o alTepPHATHBHOT yCeBa y MPOM3BOTHOM TONpy4jy QyBaHa y PC
Maxenonuju

Opportunities for stevia production as an alternative crop in tobacco-producing regions in RN
Macedonia

21.

Mupjana [{emuHn, Jopanka Jlaauunh-Ilerponujesuh, Jlazap Ilejuh, Mukuna CteBanoBuh, Anexkcanapa
hupkoBuh, Busbana Padépenosuh

Texnomomka n (GyHKIHOHATHA CBOjCcTBa OparrHa kBuHoje (Chenopodium quinoa Will.) pa3muauTix cOpTH
Technological and functional properties of different varieties of quinoa flour (Chenopodium quinoa Will.)

22.

Muuian bu6epuuh, Jeaena CrojusbkoBuh, Bepa Bexuh, Cama bapah, [Iparana Jlanesuh, Munomupka
Maanh

YTHIaj KIMMaTCKUX YCJIOBa TOAWHE U TYCTHHE OMJbaka Ha MPUHOC KyKypy3a

Influence of year climate conditions and plant density on maize yield

23.

Cangpa Bykosuh, Anexcangap K. Kocruh, Ana ByjomeBuh, Wimmnka Ilehunap, Copuja Kunndapna,
Bophe MopapueBuh

Bruodoprudukannja: arporexHuuKa Mepa y IpoU3BOAIKLYT (PYHKIIMOHATIHE XpaHe

Biofortification: an agrotechnical measure in the production of functional food




Maja Cynuman, Ceet1ana PosseBuh Hukonnh, Cersiana bagamesuh Tyouh, Kembko Jonaujanosuh,
Xenena Majcroposuh, Cannpa bBornanosuh

24. | Ananmza ynorpebe cepTr(UKOBaHOT ceMeHa Ha IOPOAMIHUM IT0JHOIIPUBPEAHUM T'a3JUHCTBUMA y PEIyOIHIIN
cpbuju

Analysis of the use of certified seeds on family farms in the republic of serbia

Mapuna Mauyykanosuh-Jounh, Iparana Panunh, Maja Tep3uh
25. | Mukpomopdooruja moIeHOBHX 3pHa 3eneHe canare (Lactuca sativa L.)
Micromorphology of lettuce (Lactuca sativa L.) pollen grains

Huxosa MunanoBuh, Jbyouma Kusanosuh, Anexcangap Cumuh, Kesbxo Ilenerosuh, l'oparana
Anjgpejuh

VYTHIaj rycTHHE ceTBe M XHOpHIa Ha IPOAYKTUBHOCT CYHIIOKpETa

The influence of sowing density and hybrids on sunflower productivity

26.

Mapujenka Tabakosuh, Muiaan bpankos, Becna /Iparnuesnh, Munena llenx

OrneHa yTuiaja OMOIOMIKUX TPETMaHa CEMEHA KyKypy3a Ha MOP(OJIOIIKE KapaKTePUCTHKE KIIMjaHa U
27. | x1IMjaBOCT ceMeHa

The evaluation of the influence of biological treatments of maize seeds on the morphological
characteristics of seedlings and seed germination

Harasuja [TaBaosuh , Kebko lonujanosuh, Muinena Cumuh, Becna /Iparuuesuh, Munan bpankos
28. | Yrumaj hybpema u xepouiuia Ha 3aKOPOBILEHOCT M MPUHOC €aMaMe coje
Impact of fertilization and herbicides on weed control and yield of edamame soybean

Muuiena llenk, Musnena Cumuh, lymanka Munojkosuh-Oncennuna, Musian bpankos, Becna Ilepuh,
Mapujenka Tabakouh, Becna [Iparnuesuh

YTHuaj 3apyKrBamba coje U poca Ha H3HOLICHE eJIeMeHaTa ca IPUHOCOM

Impact of soybean-common millet intercropping on element land equivalent ratio

29.
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/InBep3u(UKOBAHN CUCTEMH rajea ca 3IPYKEeHUM yCeBa )KUTA U JIeTYMHHO3a
3a OUyBam-€ OIPKUBOCTH

Xpucroc Jlopaac

JIaGoparopuja 3a arponomujy, [lossonpuspennu dakynrer, Apuctoren Yauepsurer y Conyny,
54124 ConyH, I'puka
email: chdordas@agro.auth.gr

[TosponpuBpeaa ce mocneampuX ToJIMHA CyouaBa ca jeIHUM O] HajBaXXHUJUX M3a30Ba, jep MOCTOjU
norpebda 3a MPOU3BOKHLOM BHUIIIE MPOU3BOJIA Y3 HUXKE TPOLIKOBE M HA OP>KUB HaYMH. JenaH ofl
HeJl0CTaTaKka CaBpeMEHUX CUCTEMA rajera je ryourak Ouoansep3ureTa. Crora je BaKHO IPOMOBHCATH
OuoauBep3UTeT J1a Ou ce ouyBajia OJPKUBOCT EKOCUCTEMA. Je1aH OJl MPUCTYIIA KOJU CE& MOXKE CIEUTH
je yBoheme cuctema 3apyKeHHX yceBa, KOju MOTy MaKCUMaJIHO Aa nosehajy npuHoce epukacHUjUM
KopuihemeM pacnoiIoKUBUX pecypca KUBOTHE CpeiuHe, ¥ TUMe NoBehajy npuxoe y mosb0npuBpean
1 1000JbIIa]y OMOAMBEP3UTET arpoOeKOCHCTEMA.

[{nsb oBOr HcTpakuBama OMO je Jja ce IpOLeHe JBa pa3InuuTa CUCTeMa 3/pYy’KHUBamba yceBa, U TO
xJIeOHe MIIEHHIIE ca TPALIKOM, 1 XJIeOHe nieHuIe ca 606o0M. ExcriepuMeHTH ¢y CIipoBEAEHH Y IEPUOLY
o1 2017. no 2022. ronune Ha ¢papmu Apucrorten YuusepsuteTray ConyHy. YTBpheH je yTuiaj kopuiihema
Pa3IUUUTUX T€HOTHUIIOBA HA MPOJYKTUBHOCT CHCTEMa 3IpYKEHHUX yceBa nopehemeM ca oarosapajyhum
YHCTUM YCEBHMMA, Ka0 U MPUMEHE pa3IMUUTHX HHUBOA HaBOAMKAaBamka. TOKOM BEreTaliMoHOr eprojia
npahene cy mopdooike, GU3NOIOLIKE U arpOHOMCKe 0coOuHe Oousbaka, kao 1 LER unnekc (Land
Equivalent Ratio; epuxacHocT kopunrhema 3eMIbHINTA), omniTa criocodHoct Memama (GMA; General
Mixing Ability) u cnenupuuna cnocodHoct memama (SMA; Specific Mixing Ability). Ha ocHoBy
aHaJIM3e MojaTaKka MOXKe ce 3aKJbYUMTH Jla IOCTOje CopTe MIIeHUIIe, I'palika u 600a koje cy 60Jbe
npusaroheHe cucTeMuMa 3pyKUBamba yceBa O OCTAIUX COPTH, U J1a € MPABUIHOM KOMOMHALIN]OM
OBHX COPTH MOJKe OCTUNHM BHCOKa MPOJYKTUBHOCT CUCTEMA 31py>keHuX ycesa. [lopen Tora, cuctemu
37py’KMBamba yceBa ce MOT'y IPUMEHUTH Y MOJpyyjuMa Oe3 HaBO/IlbaBama, jep uMajy Behy eukacHoCT
kopuihema Bojie U TONPUHOCE OAPKUBUM CUCTEMHUMA I'ajeha yCeBa.

KibyuHe peuun: 6uomaca, mpuHOC, KOMIIOHEHTE IPUHOCA, e(hUKacHOCT uckopuithaBama Boae, LER
3axBajTHHIIA
OBgaj npojekar ¢puHaHcHpa [‘eHepamHu cekpeTapHjar 3a UCTPAKUBabE U TEXHOIOTH]y MUHUCTapCTBa

3a pa3Boj ¥ uHBecTHLHM]je Y okBUpY [Iporpama PRIMA. PRIMA je Art.185 unuiujatuse nojapxase u
cypunancupane y okBupy Horizon 2020, [Iporpama EBporicke YHuje 3a ucTpaKuBambe 1 HHOBALIH]E.
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Diversified cropping systems with cereal and legume intercropping to maintain
sustainability

Christos Dordas

Laboratory of Agronomy, School of Agriculture, Aristotle University of Thessaloniki, 54124 Thessaloniki,
Greece
email: chdordas@agro.auth.gr

Abstract:

Agriculture is facing one of the most important challenges in recent years as there is the need to produce
more products with lower cost and in a sustainable manner. One of the disadvantages of modern
cropping systems is the loss of biodiversity. Therefore, it is important to promote biodiversity to
maintain ecosystem sustainability. One of the approaches that can be followed is the inclusion of
intercropping systems which can maximize yields by making more efficient use of available environmental
resources, increasing agricultural income and enhancing agroecosystem biodiversity. The aim of this
study was to evaluate two different intercropping systems of bread wheat with pea and also bread
wheat with faba bean. The experiments were conducted during the period of 2017 to 2022 at the
University farm of the Aristotle University of Thessaloniki. It was determined the effect of using
different genotypes on the productivity of the intercropping system compared with the respective
monocrop and also using different levels of irrigation. During the growing season, morphological,
physiological, and agronomical characteristics of the plants were recorded, as well as the LER index
(Land Equivalent Ratio) and also General Mixing Ability (GMA) and Specific Mixing Ability (SMA)
were determined. Based on the data analysis, it could be concluded that there are cultivars of wheat,
pea and faba bean that are better adapted to intercropping systems than other cultivars and the proper
combination of these cultivars should be used to achieve high productivity of the intercropping system.
In addition, intercropping systems can be in rainfed areas as they have higher water use efficiency and
contribute to sustainable cropping systems.

Keywords: biomass, yield, yield components, water use efficiency, LER
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I'eHeTH4Ke OCHOBE OIIEMEHUBAKHA MOBPTAPCKUX BpcTa noMohHuna

Anexcannap Kumuescku', Onra babak

WuctutyT 3a reHetuky u muronorujy HAH benopycuje
‘email: kilchev@presidium.bas-net.by

VY pany je nat 3HauajaH AONPHUHOC Pa3BOjy E€KOJIOLIKE U TEHETCKE OCHOBE OIJIeMEemhUBamba Onsbaka.
Kpeupat je MeTon 3a MpolieHy aIaliTUBHOT KalaluTeTa i eKOJIOIIKe CTAOMIHOCTH T'eHOTUIIOBA, CPEIMHE
Kao OCHOBE 3a cenekuujy. [1o mpBu MmyT je CpoBeeHO CHCTEMATCKO MPOoyyaBame MpoliieMa HHTepaKIuje
n3Mmelhy reHoTuna u )KMBOTHE CpeIMHE Y CBUM (ha3ama OIlJIeMemHBamba, To je oMmoryhuio na ce
MOTKperne NPUHLUIN EKOJIOIIKe ONTUMHM3alHje nporeca cenekurje. [To npBu nmyT je cBeoOyXBaTHO
IpoyyaBaHa reHeTHKa akymynanuje 3aral)yjyhux marepuja (HUTpaTH, TEIIKU METaJIU, PAAUOHYKIICH]IN )
y THOBPTapCKUM KYyJITypaMa U MOKa3aHo je Ja ce 01a0upoM I'eHOTHUIIOBA Y3 MUHUMAIIHO YKIIakhambhe
3aral)yjyhux marepuja BUXOBO HaKyIlJbame y MPOU3BOAKBU MOXKE CMambUTH 3a 2-5 myTta. Takohe cy
JlaTa MHOBAaTUBHA pelliekha 32 IPUMEHY OMOTEXHOJIOTH]e y OIJIEMEHhHUBakhy COJTAHOIIEHO3HOT MoBpha.

K.]'by"ll-le pevun: reHeTUYKa OCHOBA, OIJIEMEHLUBAKLE 6I/IJ'baKa, CKOJIOIIKa OHTI/IMI/ISaI_II/Ija, 6I/IOTeXHOJIOFI/Ija.
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Genetic bases of breeding of solanaceous vegetable plants

Alexander Kilchevsky”®, Olga Babak

Institute of Genetics and Cytology of NAS of Belarus
‘email: kilchev@presidium.bas-net.by

In article made a significant contribution to the development of the ecological and genetic basis of
plant breeding. A method was created to assess the adaptive capacity and ecological stability of
genotypes, the environment as a basis for selection. For the first time, a systematic study of the problem
of the interaction between the genotype and the environment was carried out in all stages of selection,
which made it possible to substantiate the principles of ecological optimization of the selection process.
For the first time, the genetics of the accumulation of pollutants (nitrates, heavy metals, radionuclides)
in vegetable crops was comprehensively studied and it was shown that by selecting genotypes with
minimal removal of pollutants, their accumulation in production can be reduced by 2-5 times. Innovative
solutions for the application of biotechnology in the breeding of solanaceous vegetable plants are also
given.

Key words: genetic basis, plant breedimg, ecological optimization, biotechnology.
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DATADCKO] W MOBPTADRCKO] MPOM3BOMHM

Onp:xuBo ynpaB/bame NPOM3BOAHK-0M 1apajiaj3a 3a mpepamy

Hupgan [laban", Aoxynax M. An-Hyanmu?, Bnagan [lemuh °, Eman Kagym®

'Arponomcku ®akynret, Yauepsuter 3a [llymapcto, Coduja, P. Byrapcka
2dabpuka 3a mpepajy napanajsa ,,bankan‘, ITazapuuk 4400, P. byrapcka
‘MoswonpuBpeanu Dakynret, Yausepsutet y beorpany, beorpan, P. Cpouja
TlossonpuBpenta Axanemuja, Coduja, P.byrapcka

*email: shaban.nidal@gmail.com

[IpousBoama napanaj3a 3a npepaay NpeacTaBiba jeaH o1 HajJUHTEH3UBHUJUX 00NMKa Kopulrhema
3eMJBHUIITA Ca acleKTa OJP>KUBOT ra3oBamba — MOTPOIIKHE BOJIE U UCXpaHe Ousbaka. Y MOCIeAnh0]
JIEIIeHUj U, Y MHOTHM €BPOICKUM 3eMJbama Kao u 'y Cjenumenum [[pxxaBama, cmepuuie MM I'moGan
Crangapza Koje ce mpuMenYjy U Ha UCXpaHy OuJbaka U CMamkemhe YHOCA a30Ta y yCeBe, MocTale cy
obaBe3He. Pa3BujeH je Benuku Opoj HajOOJbUX MPAKCH yTIpaBJbaka, IPABHIIA U ajlaTa KOjH yecMepaBajy
Mpou3Bohaue mapaaj3a Ka npakcama op>KuBeE mosbornpuspezae. Kyarype Benrke moTpoume, 01 KOjux
je mpepaja mapajzaj3a jeqHa ol HajBaKHHMJHX, Calla Ce CyoyaBajy ca HOBUM INIOOAIHUM BaHPEIHUM
CUTyaljama: KJIMMaTCKUM MPOMEHaMa — KatacTpodama, HeCTalIuIoM BoJie, MoIjlaBama, 0JIyjoM ca
rpajgoM u aeseprudukanrjom. [lorpomaun 3axreBajy cepTu(UKOBaH KBAIUTET U 0€30€THOCT XpaHe,
XpaHJbUBE HAMUPHUIIE U E€KOJOIIKU MPUXBAT/FUBY NMPOU3BOAKY. CBETCKA 3ajeqHuUIIa, MpepaluBauka
uHAycTpHja u hapMepu Mopajy Aa ce GoKycHupajy Ha pallioHaIHO KopulThemne MPUPOAHHUX pecypea:
OuyBam€ BOJIE, pallMOHANIHA UCXpaHa OnJbaka ca MUHMMAJHUM OCTalliMa O yIoTpeOe mecTuuuaa
Ouhe €0 HOBUX O3HAKa KBAJIUTETa IPOU3BO/IA.

KibyuHe peun: op:KHBO yIIpaBibame, MPOU3BOba Mapaaaj3a, kimmarcke npomene, MM rnobanHu
CTaHaap.
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Sustainable management of tomato production for processing

Nidal Shaban'*, Abdullah M. Al-Nuaimi?, Vladan Pes$i¢?, Eman Kadhum*

'Faculty of Agronomy, University of Forestry, Sofia, Bulgaria
’Balkan Tomato Processing Factory, Pazardzik 4400, Bulgaria
*Faculty of Agriculture, University of Belgrade, Belgrade, Serbia
*Agricultural Academy, Sofia, Bulgaria

*email: shaban.nidal@gmail.com

Cultivation of processed tomatoes represents one of the most intensive forms of land use in terms of
sustainable management-water consumption and plant nutrition. In the last decade, in many European
countries and in the United States, ICM Global Standards guidelines also applied to plant nutrition
and reduction of nitrogen input to crops has become mandatory. A large number of best management
practices, rules and tools been developed to guide tomato producers towards sustainable farming
practices. High consumption crops, of which tomato processing is one of the most important, now
have to face new global emergencies: climate changes- disasters, water scarcity, flooding, storm of
hail and desertification. Consumers demand certified food quality and safety, nutraceutical foods and
environmentally friendly production. World community, processing industry and farmers must focus
on the rational use of natural resources: water conservation, rational plant nutrition with minimized
residuals from using pesticides will be part of new product quality labels.

Key words: sustainable management, tomato production, climate changes, ICM Global Standards.
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Pusocdepne 6akTepuje u3 NnpupoaHO OTIOPHUX CpeAUHA Kao odehaBajyhe
peleme 3a OIP;KNUBY PATAPCKYy NPOU3BOILY

Jenena JoBuuuh-Ilerpouh, Munuia [Iparojesuh, Mpena Tonoposuh,
Bepa Kapnuuuh, bnaxo Jlanesuh, Urop Kibyjes, Bepa Panuesuh

IossonpuBpenuu dakynret, YHusep3uter y beorpany, beorpan, Cpouja
“email: jelenap@agrif.bg.ac.rs

IIpousBoama parapckux yceBa ce cyodyaBa ca CBe BMIIE M3a30Ba KOjU 00yxBarajy nosehane norpebde
CTAaHOBHMILITBA 32 XPAHOM, KJIIUMAaTCKe poMeHe, O0JIECTH yceBa, HapylllaBamhe KBaJIUTeTa 3eMJbUIIITA
1 )KUBOTHE CPEJIMHE Y LIEIOCTH. 3aBUCHOCT MPOU3BO/IHE OJ] arpOXEeMHUKaIIH]ja y3 HICTOBPEMEHO CYOUaBame
ca rnocjeauIaMa NpruMeHe UCTUX JI0BeNIa je 710 moTpede J1a ce mpoHal)y onpkuBHja periema. Pusocdepan
MHUKPOOHOM 3/IpaBUX Onsbaka je Hocuial OpojHUX (YHKIIMja KOje Y BEJIMKO] MEPU MOTY MOCTIEUINTH
OTIOPHOCT OMJbaKa Ka pa3IMUUTUM (paKTOpUMa aOMOTHYKOT ¥ OnoTHYKor cTpeca. Koeponynuja Ousbaka
1 MUKPOOpraHu3aMa JOBela je 10 YCIOCTaBJbamba CI0KEHUX UHTEPAKIIMja KOje ce HapyllaBajy Moj
yTHIajeM YOBEKOBUX aKTUBHOCTHU. Y OBOM pajly Cy NpeCTaBJbeHa UCTPaXKHMBamba Koja MoKa3yjy Ja cy
OMIJbHO-MUKPOOHE MHTEpaKlMje (OpMHUpPAHE Y EeKOCUCTEMUMA Y KOjUMa je IpuMeheHO yCIeHO
NIpeBa3UIaKeHE CTpeca 0] cTpaHe OMJbaka BajkaH pecypc 3a pa3Boj MUKPOOHMX MHOKYJIAHATa.
Mertone npuMemeHe y HCTUTHBakY pU30CchepHOr MUKpPOOHOMa MPEeICTaBbajy KOMOUHAIIU]Y
MOJIEKYTapHUX METO/Aa Ka0 U METO/1a N30JIallfje COjeBa Ha CEJIEKTUBHUM XPaHJBUBHUM MOAJIOramMa 1
HUXOBE JIaJbe CeJIEKI[Hje TECTUPABEM CBOjCTaBa cTuMynaiuje ousbHor pacta (PGP). Mely kopucaum
PGP cBojcTBMMa TecTHpaHu Cy: IPOAYKIMja aMOHHKjaKa, cuaepodopa, er3ononrcaxapusia, Comyonm3anmja
docdopa, MHKA U KaJIMjyMa, aHTaroHW3aM pemMa OMJbHUM NaToreHrMa U IPOyKInja HHAOI-CUpheTHe
KHCEJIMHE.

Pesynraru nokasyjy aa 6MJbHO-MUKpOOHE MHTEpakiuje (hopMUpaHe y MPUPOIHUM ClIaTUHAMa
NIPEJICTaBJbajy 3HaYajaH pe3epBoap KOPUCHUX OakTepHja koje omoryhasajy npeXuBJbaBame OUsbaka
y yci0BUMa cTpeca coiu. Pesynraru ykasyjy Ha MOryhHOCT yCHIETHOT CMamkebha eekTa cTpeca Colu
KOl jeuMa y3 MPUMEHY 0/1abpaHuX MUKPOOHHMX MHOKYJIaHaTa U3 rpyle CTUMYJIaTopa OMJBHOT pacTa.
buonpajmMuHr ogabpanuM cojeBUMa, peAcTaBHULIMMA pojoBa Bacillus n Halomonas nosehao je
knujaBocT cemeHa jeuma pu 100 mM NaCl 3a 19 u 16% y ogHOCy Ha HEMHOKYJIUCAHY KOHTPOITY.
Amnann3za 3eMJbHUIITA KOja C€ OJIMKY]y IPUPOIHOM OTIOpHOUIhy yceBa npema OM/bHUM MaTOreHNuMa
(cympecuBHa 3eMJBHINTA), HEABOCMUCIIEHO yKa3yje Jia jeé KJbyd IMPUPOJHE OTIIOPHOCTH YNIPABO Y
3ajeIHUIM pUu30CcHepHUX MUKpOOpraHu3aMa. 3HayajaH MpoLeHaT n3ojara JOOMjeHUX U3 CyIpPEeCUBHOT
3eMJBUIIITA, KA0 U U3 MPUPOJHUX CJIATHHA [T0KA3a0 je CeT MEXaHHW3aMa CTUMYJaluje OMJBHOT pacTa,
npezacTaBibajyhu Ha Taj HAYUMH MYITU(QYHKIIMOHAIHO M €KOJIOLIKH ITPUXBATIBHBO PELICHE Y OJIP’KUBO)
paTapckoj MPOU3BOJIHH.

KibyuHe peun: Gaktepuje cTUMYIaTOpu OMIJBHOT pacTa, OMJbHO-MUKPOOHE HHTEpaKIyje,
puzocdepa, CympecuBHO 3€MJBHILTE, 3aCIabEHO 3eMIBHUILTE
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Rhizosphere bacteria from naturally resistant environments as a
promising solution for sustainable crop production

Jelena Jovici¢-Petrovi¢®, Milica Dragojevic, Irena Todorovic,
Vera Karlici¢, Blazo Lalevi¢, Igor Kljujev, Vera Raicevi¢

Faculty of Agriculture, University of Belgrade, Belgrade, Serbia
“email: jelenap@agrif.bg.ac.rs

Crop production is facing numerous challenges including the increasing food demand of the human
population, climate change, plant diseases, and soil and environmental degradation. The dependence
of crop production on agrochemicals while dealing with the consequences of their use has led to the
need to find more sustainable solutions. The rhizospheric microbiome of healthy plants is a carrier of
numerous functions that could significantly improve plant resilience to various abiotic and biotic
stresses. Coevolution of plants and microbes has resulted in complex interactions that are disrupted
by human activities. In this work, we present research showing that plant-microbe interactions formed
in environments where plants successfully cope with stress are an important resource for the development
of microbial inoculants.

The methods used in the study of the rhizosphere microbiome represent a combination of molecular
methods as well as methods based on isolation using selective media, and further selection by testing
plant growth promoting (PGP) properties. Tested PGP properties include: production of ammonia,
siderophores, exopolysaccharides, solubilization of phosphorus, zinc, and potassium, antagonism to
plant pathogens, production of indole-acetic acid.

The results indicate that plant-microbe interactions occuring in naturally saline soils provide a significant
reservoir of beneficial bacteria that enable plant survival under salt stress conditions. The results
indicate the possibility of successfully mitigating the effects of salt stress in barley through the application
of selected microbial inoculants belonging to plant growth promoting microbes. Biopriming by selected
strains, representatives of the genera Bacillus and Halomonas, increased barley seed germination
percentage in the presence of 100 mM NaCl by 19 and 16%, respectively, compared to the non-
inoculated control. Analyses of soils that are characterized by natural resistance of crops to plant
diseases (suppressive soils) clearly demonstrate that microbial communities in the rhizosphere represent
a key of the natural suppressiveness. A significant proportion of isolates obtained from suppressive
and naturally saline soils, showed a range of mechanisms of plant growth stimulation, representing
multifunctional and environmentally acceptable solution for sustainable crop production.

Key words: plant growth promoting bacteria, plant-microbe interactions, rhizosphere, suppressive
soil, saline soil
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IIpuMena MoJIeKyJIapHUX MApPKepa Y HCTPAKUBAY JIEKOBUTOT
U APOMATUYHOT OWiba

Wean [lomrapuh’, 3opa [Jajuh CreBanosuh

VYuusepsuret y beorpany — Ilossonpuspeanu ¢axynrert, beorpaa, Cpouja
*email: sostaric@agrif.bg.ac.rs

VY nocnenme BpeMe Y CBETY pacTe MOTPakiba 3a JEKOBUTUM U apOMaTHYHUM OUJbeM, 300T lbUXOBOT
MOBOJHHOT yTHIIAja Ha 3/]paBJbe U, CKOPO, 3aHEMapHBUX Hyc-e(ekaTa. CBETCKa 3paBCTBEH OpraHHU3alH]ja
npouemwyje 1a oko 80% CBETCKOr CTAaHOBHUILITBA CE€ MPEBACXOTHO OCJIambha Ha JIEKOBE OMJBHOT MOpPEKIIa
U J1a je y ynotpeou mupom ceeta oko 50000 paznuuntux 6usbHUX Bpeta. Ol yKyImHOT 6poja KOMEepInjaaHo
kopuinheHux BpcTa y3raja ce csera 10% a ocrane ce cakynsbajy u3 npupoje. Mimajyhu oo y Bumy,
KaKo OM ce 3alTUTHO OMOANBEP3UTET U MPOAYOMIIO MO3HABAE JIEKOBUTHX BPCTA, HEOIIXO/IHO j€ P3BUTH
M0y3/1aHE TAKCOHOMCKE Mapkepe. Y MOCIeHbUX TPUAESCT ToAMHA MOJIEKYJIapHU MapKepu U TEXHUKE
3acHoBHE Ha PCR nocranu cy Hajuemrhe kopunthenu y npoyuaBamwy BapujaduiaHoCTH Mel)y u yHTap
HoIyJalyja Kao 'y pa3iuKoBamy BpcTa. C TUM IIMJbEM pa3BUjeHU Cy OpOjHH MOJIEKYTapHU MapKepH.
Cexgenue xnopormactae JIHK cy nobap u3Bop nogaraka y npoydaBambHMa MOJIEKYJIapHE CUCTEMAaTHKE.
[TapoBu mpajmepa 3a Hekoaupajyhe pernone, kao wrto cy trnl-trnF u trnK/matK, cy ce mokasanu kao
n00ap U3BOP MoJaTaka y mpoyyaBamy TAKCOHOMCKUX OJHOCA KO/l HEKUX BPCTa, JIOK Cy apoBH frnHoVC-
psbA, rpoB-trnCo | trnDYC-trnTC°Y, utn., namm noOpe pesynrare U Ha HIKUM TaKCOHOMCKHM
HuBouma. Cexsenlie jenapse /IHK ce Mory KOpucTuTH Ha pa3iMuyuTUM TaKCOHOMCKHM HUBOHMMA,
M3y3€THO KOH3epBaTUBHU peruonu kao 18S u 26S p/IHK ce mory kopucTuTi Ha HUBOY paMuiInja u
BUIIIMM HUBOMMA, 0K Op30 eBostynpajyhu pernonu xao ITS ce kopucTe 3a mpoyyaBame BpcTa O1MCKO
cponHux ponosa. Octaiie Texnuke 3acHoBane Ha PCR cy RAPD, AFLP u SSR. RAPD mapkepu nmajy
NPUMEHY y IPOLIEH! HUBOA U JUCTpUOYLMjU reHeTHuKor auBep3ureta. AFLP mapkepu cy kopunrthenu
3a Manupame F'eHOMa U OBa TEXHUKA MMa MOTYhHOCT mpuMeHe y NMpoydaBambe MoImyaluja oJucko
cpoaHMX TakcoHa. SSR Mapkepu UMajy, reHepaiHO, BUCOK HUBO BapujaOUIHOCTH U KOUpIIheHH Cy 3a
MpOyYaBamke FTeHETUUKE CTPYKType MOMyNalyja, aHaIu3y FeHETHUYKOT IUBEP3UTETa, TEHETUUKO MalUpamhe
U IIpU MOJIEKYJIapHOj ccenekurju. CBe MOMEeHyTe METO/Ie MOJIEKYIapHUX MapKepa MOTY C€ KOPUCTUTH
3a 60JbHM YBUJ Y TEHETUUKH JUBEP3UTETE JEKOBUTHX U ApPOMATUUHUX OMIbaKa.

KibyuHe peun: nexkoBute OMIbKe, MOJIEKyIapHU MapKepu, OMOAMBEP3UTET, BapHUjaOUITHOCT
normyJanyja
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Molecular markers in medicinal and aromatic plants research

Ivan Sostari¢*, Zora Daji¢ Stevanovié
9

University of Belgrade — Faculty of Agriculture, Belgrade, Serbia
*email: sostaric@agrif.bg.ac.rs

In recent years there is constant growth in demand for medicinal and aromatic plants because of their
health benefits and almost negligible side effects. World Health Organization estimates that 80% of
world population relies primarily on herbal drugs and that around 50.000 plant species are used
worldwide as medicinal species. Only 10% of commercially used medicinal species are cultivated
while the rest is collected from wild. In order to protect biodiversity and to deepen knowledge on
medicinal plants it is necessary to use reliable taxonomic markers. In recent decades molecular markers
and PCR based methods became tool of choice in research of infra- and interpopulation variability
and species delimitation. In order to achieve these goals numerous molecular marker are developed.
Chloroplast DNA sequences are a source of data for plant molecular systematic studies. Primer pairs
for noncoding regions like trnL-trnF and trnK/matK have provided adequate information to resolve
species relationships in some taxa and primer pairs like trnHV%-psbA, rpoB-trnC°“, trnDVC-trnTY,
etc. give better resolution at low taxonomic levels. Nuclear DNA sequences can be used on different
taxonomic levels, highly conserved regions like 18S and 26S rDNA are useful at family level and
above, while fast evolving regions such as ITS are used for comparing species and closely related
genera. Other PCR based methods are RAPD, AFLP and SSR. RAPD markers have application in
measurement of levels and distribution of genetic diversity, etc. AFLP markers have been applied for
genome mapping and the tehnique have potential in population studies of closely related taxa. In
general SSR markers have high polymorphism level and have been used to study population structure,
for genetic diversity analysis, genetic mapping and marker assisted selection. All of mentioned molecular
markers can be used to obtain better insight in genetic diversity of medicinal and aromatic plants
species.

Key words: medicinal plants, molecular markers, biodiversity, population variability

19



M YSELTREM
KOJ NMPOM3BOAFHM

JlonpuHOC HAyKe U CTPYKe y YyHanpehewy npousBoame coje

Jbybouma Konapuh
VYuusepsuret y beorpany, [losmonpuspennu ¢akynret, beorpazn, Cpouja
email: kolaric@agrif.bg.ac.rs

WHTponykija coje y Lupy KOMEpLHjaaHy IPOU3BOAY Y HAIlIO] 3eMJbH TT0YeNa je paHUX 0CaMJIeCeTUX
rojiuHa npoiuior Beka. OJ] MOYeTHUX CKPOMHUX MOBPILIMHA OJ] HEKOJIMKO JECETHHA X1ibaJla XeKTapa,
TOKOM JIEBEJIECETUX TO/IMHA U TIOYETKOM OBOT BeKa MOBPIIMHE Cy C€ MOCTeNneHo nosehasasie u JOCTHUIIE
nospimHe u3mehy 100 u 150.000 xexrapa.

Excnansuja y rajemy coje rnodesna je y nocle[ihoj AeLleHNujU Kaaa cy nopuuHe npemie 200.000
XeKTapa ca JJOCTUTHYTHM aIllCOyTHUM MakCUMyMoM Y npouuioj 2022. roaunu (IpoLemheHe MOBPIINHE
oz 260.000 xekrapa). Ha oBaj HauMH, coja U CYHIIOKpPET Cy Kao MHAYCTpHUjcKe OUIbKe 3ay3ere Tpehe
MECTO Y CETBEHOj CTPYKTYPH paTapCcKUX yCeBa Hallle 3eMJbe OJIMax U3a KyKypy3a U MIIeHULIE.

OBOj YMLEHUIIM HAPOUUTO j€ JIOTPUHENA CUTYalllja Ha TPKULITY Yy MOIVIeLy LIeHEe 3pHa Coje Kao U
MIPUMEHA HajCaBPEMEHUJUX arpOTeXHUYKHUX Mepa Koje Cy 3HaTHO rnoBehalsie MpUHOCE MO jeAMHHUIIN
MOBPILIMHE KA0 IITO Cy: KBAJUTETHA I0pajia CEMEHKOT MaTepHujalia, aJiekBaTaH u300p copTe 3a KOHKPETHO
noJpyyje rajewma (IpaBUiIHa pejoHN3alN]ja), MPUMEHa TEYHUX MHOKYJIaHaTa y MPUIPEMHU CEMEHa 3a
CETBY, KBa/IpaTHa ceTBa (ceTBa Ha Mame Mehypeano pacrojame 20-30 cm). OcTBapeHH IPUHOCH 3pHA
COje NPUMEHOM MHOBATHBHE arpOTEXHUKE Y HAILIUM arpOEKOJIOIIKUM YCIOBUMA Y TIOBOJBHUM IOJJMHAMA
kpehy ce nmpeko 3 t ha!, a He peTko u mpeko 4 t ha'.

KibyuHe peun: coja, UHTPOJYKIIM]ja, KOMEPIIMjaJHa TPOU3BO/IHHa, arPOTEXHUUKE Mepe.

20



Nth SYMPOSIUM WITH INTERNATIONAL PARTICIPATION
Innovations in Field and Vegetable Crops Production

The contribution of science and the profession in the improvement
of soybean production

Ljubisa Kolari¢

University of Belgrade, Faculty of Agriculture, Belgrade, Serbia
email: kolaric@agrif.bg.ac.rs

The introduction of soybean into wider commercial production in our country began in the early
eighties of the last century. From the initial modest areas of several tens of thousands of hectares,
during the nineties and the beginning of this century, the areas gradually increased and reached areas
between 100 and 150,000 hectares.

The expansion in soybean cultivation began in the last decade when the area exceeded 200,000 hectares
with the absolute maximum reached in the last year 2022 (estimated area of 260,000 hectares). In this
way, soybeans and sunflowers, as industrial plants, took the third place in the sowing structure of field
crops in our country, right behind corn and wheat.

This fact was particularly contributed by the more favorable situation on the market in terms of the
price of soybean, as well as the application of the most modern agrotechnical measures that significantly
increased yields per unit area, such as: high-quality processing of seed material, adequate variety
selection for the specific growing area, application of liquid inoculants in the preparation of seeds for
sowing, square sowing (sowing at a smaller inter-row distance of 20-30 cm). Achieved yields of
soybean using innovative agricultural techniques in our agro-ecological conditions in favorable years
exceed 3 t ha'!, and not infrequently over 4 t ha™

Key words: soybean, introduction, commercial production, agrotechnical measures.
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Mosxke i GeHOTHNIN3ANUja KOPEHA CYHIIOKPeTa Y PU3OTPOHUMA OTKPUTH
0COo0OMHE reHOTUIIOBA OTIIOPHMX HA Cyuny?

Cannpa Lejuh*, bomko [lenuh, Anexcannpa Paganosuh, Jenena JoukoBuh,
Hemama hyk, Coma ['Bo3nenarn, Munan JorikoBuh,
Cunuma Jonuh, JIparana MuraguaoBuh

Wucrutyt 3a parapctBo u noBprapctso, Hosu Can, CpOuja
*email: sandra.cvejic@ifvens.ns.ac.rs

TemesbHO McUTHBaEkE MOPGOITOIIKHUX 0COOMHA KOPEHA j€ KIbYUHO 3a 071a0Mp T€HOTHIIOBA CYHIIOKpETa
ca oxroBapajyhumM ocobunama kopeHa 0oJbe npuinaroheHuM ycnosuma cyie. Opa cTynuja, 1eo SmartSun
npojekTa koju ¢puHancupa ®ounx 3a Hayky Penyonuke CpOuje, nma 3a IIMJb Jja IPOLIEHH MOTEHIH]jall
MOCTOjehNX TeHOTUIIOBA CYHIIOKPETa J1a TOJEPHIILY CYIIHE YCJIOBE KOpUIINemheM BUCOKO MPOIyCHE
(eHOTHIIN3ALIM]E KOPEHA y PU30TPOHUMA. PU30TPOHM Cy IPOBUIHU KOHTEJHEPU KOjU oMoryhasajy
HEIeCTPYKTHUBHO MIOCMaTpamke pacTa U pa3Boja KOpeHa y peajHoM BpeMeHy. Mopdorolke ocoorHe
KOpEHa y CTYIUjH Cy MpolLelheHe KopullhemeM pu30TpoHa MoJ| J00po HaBOAKEHOM KOHTposioM (70%
3alPEMUHCKOT caJprKaja Bojie) U cTpecoM of cyme (41-50% 3anpeMHuHCKOT cajipkaja Bojie), mpaheHo
aHaJIM30M JAUTUTaNIHE ciauke kopeHa nmomohy WinRhizo ckenepa. Ctynuja je oTkpuia 1a HEKOJIUKO
MOp(OJIOUIKUX 0COOMHA KOpeHa, YKJbYUyjyhu CBEXy U CyBy Macy KOpeHa, IIUPUHY KOPEHa, T1yKUHY
MIPUMApHOT KOpEeHa, YKYTHY J1y’)KHHY KOPEHOBOT CUCTEMA, 3alIPEMUHY, OBPIINHY U MPEYHHUK, MOTY
yKa3uBaTH Ha Pa3IMYUT OATOBOP Ha CyIy. [ eHepaaHo, UCTIUTUBAHU F€HOTUIIOBH Cy UCTIOJbUITH CMAbEHY
Op3MHYy pacTa M 3Ha4ajHO CMalbEeHhe MEPEHUX MapameTapa, OCUM MPOCEUYHOT MPEYHNKA KOPEHOBOT
CHUCTEMa, Y YCIIOBUMA CMameHe JIOCTYIHOCTH BOJIEe y TIopehemy ca pacToM noj 100po 3aIMBEHOM
KOHTposioM. PEHOTUITH3AIMjOM KOpEHa CYHIIOKpeTa y pU30TpOHUMA U 0/1abupoM ojrosapajyhux
0CcOOMHA KOpEHa, MOTYy c€ UIEHTH(PHUKOBATH FT€HOTUIIOBHU TOJIEPAHTHU Ha CYIITy KOJU MOTY J1a U3/IpKe
yCIIOBE BOJICHOT CTpeca, ycMepaBajyhu Hanope omieMemHBama ka Behem okycy Ha oBe ocoOuHe.

KibyuHe peun: cyHIIOKpET, Cyllla, pu30TPOHH, (peHOTUITU3AIH]a

3axBajTHHIIA

OBoO ucTpaxkuBame Mnojip:kaBa MUHUCTAPCTBO HAayKe, TEXHOJIOLIKOT pa3Boja U MHOBanuja PemyOnuke
CpOuje, 6poj yrosopa 451-03-68/2022-14/200032, ®onnx 3a Hayky Penybnuke Cpouje kpo3 [Iporpam
NJEJE “Creating climate smart sunflower for future challenges” (SMARTSUN), 6poj rpanta 7732457,
EBponcka Komucuja kpo3 Twinning Western Balkans project CROPINNO, 6poj rpanta 101059784,
IenTap n3y3eTHUX BPEHOCTH 3a MHOBAIMje Yy OIIEMEHhHBaky OMIbaka TOJEPAHTHUX HA IPOMEHE
knume, MHeTuTyT 32 parapcto u nosprapctso, Hoeu Can, CpOuja u 3acHoBaHo je Ha pagy COST
Actions PlantEd (CA18111) u EPI-CATCH (CA19125), xoju je noapxao COST (European Cooperation
in Science and Technology). www.cost.eu.
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Can phenotyping sunflower roots in rhizotrons reveal traits
of drought tolerant genotypes?

Sandra Cvejié*, Bosko Dedié, Aleksandra Radanovié, Jelena Jockovié, Nemanja Cuk,
Sonja Gvozdenac, Milan Jockovi¢, Sinisa Joci¢, Dragana Miladinovi¢

Institute of Field and Vegetable Crops, Novi Sad, Serbia
*email: sandra.cvejic@ifvens.ns.ac.rs

Investigating root morphological traits thoroughly is crucial for selecting sunflower genotypes with
suitable root traits better adapted to drought conditions. This study, a part of the SmartSun project
funded by the Fund of Science in the Republic of Serbia, aims to assess the potential of existing
sunflower genotypes to tolerate drought conditions using high-throughput root phenotyping in rhizotrons.
Rhizotrons are transparent containers that allow non-destructive real-time observation of root growth
and development. Root morphological traits in the study were assessed using rhizotrons under well-
watered control (70% volumetric water content) and drought stress (41-50% volumetric water content),
followed by root digital image analysis using a WinRhizo scanner. The study revealed that several root
morphological traits, including fresh and dry root mass, root width, primary root length, a total length
of the root system, volume, surface area, and diameter, can indicate a differential response to drought.
Generally, the tested genotypes exhibited a reduced growth rate and a significant decrease in measured
parameters, except for the average diameter of the root system, under reduced water availability
conditions compared to growth under well-watered control. By phenotyping sunflower roots in rhizotrons
and selecting appropriate root traits, drought-tolerant genotypes that can withstand water stress conditions
can be identified, directing breeding efforts towards a greater focus on these traits.

Key words: sunflower, drought, rhizotrons, phenotyping
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YHanpelhewe NPpOIyKTUBHOCTH jedMa M MIICHUIEe ONTHUMHU3ANUjOM aKyMyJanuje
CyBe MaTepuje M a30Ta y pa3JIH4UTHM POKOBHMA CETBe

Munan MupocasibeBuh', Bragumup Ahun', Catba Mukuh!, Topan Jahumosuh?

"MuctutyT 3a parapctBo u noBprapctBo, Hoeu Cax, Cpouja
TossonpuBpenuu dakynrer, Yausepsuter y HoBom Cany, Hosu Cax, Cpouja
*email: milan.mirosavljevic@nsseme.com

Kaxo 6u ce yHanpeauia npou3BOmka CTPHUX JKUTA, HEOMIXOAHO je 00Jbe pa3zyMeTH (U3HOJIOIIKE
IpoLIECE KOjU Cy TOBE3aHH Ca HAKYIUbAaeM CyBe MaTepHje, yCBajambeM a3oTa U eukacHouhy ynorpede
azoTa. Yciel Tora, IBOTOUIIKH OIIE]] ca IECT COPTU 03MMOT jeuMa U IMIIEeHUIIE U3BEJIEH je Ha
JokanuTeTy PUMcKku maHueBH Kako OM ce yTBpAMO YTHLA] COPTE U AaTyMa CETBE Ha HAKYIUbamba CyBe
MaTepuje U yCBajama a30Ta, U J1a OM ce NCIMTA0 HAYMH Ha KOjU OBU (pakTOpH AonpuHOce onpehuBamy
MIPUHOCA 3pHA U a30Ta.

Axymynaigja cyBe MaTepuje 1 a30Ta y [IBETamby U 3peJIOCTH C€ 3HaUajHO CMambuila IOMEpameM JaTyma
ceTBe, orpaHnyaBajyhu KarmanuuTeT yceBa MIIEHMIIE U jeuMa 3a TPAHCIOKaIUjy CyBe MaTepuje U3
BEreTaTMBHOT JIeJIa y 3pHO HAKOH LiBeTama. KacHa ceTBa 031MMe MIIEHUIIe U jeuMa pe3ysIToBaja je y
HEraTMBHOM YTHIIa]y Ha IPUHOC 3pHA U a30Ta, ILITO C€ MOXKE MPUIKMCATH TPOMEHaMa y aKyMyJIaluju
Ouomace M a30Ta y [jBeTamy U 3pesiocTi. CMameme epukacHOCTH ynoTpede a3oTa je Takohe 3abeneskeHo
koJl nueHune. Cmameme e(hUKacCHOCTH yIoTpede a30Ta je YIJIaBHOM OWIIO MOCIEINIIA CMakhemha
e(pUKacCHOCTH yCBajama a30Ta, ¢ 003upoM Ja nosehame epukacHOCTH UCKopHIllhaBama a30Ta HUje
MOTJIO JIa HAQJIOMECTH CMabEhe €(PUKACHOCTH yCBajama a30Ta.

Pesynraru uctpaxkupama ykasyjy /1a Cy Cpellibe paHe COpTe OCTBapuIIe HajBUIIM NPOCEYaH MPUHOC
3pHa y pa3IMuuTUM yciaoBUMa ceTBe. To je yrmaBHOM O6uiio 300r Beher HakyIsbama CyBe MaTepuja
TOKOM IEepHO/a MPE I[BETamba, ITO je OMOI'YhHIO0 T0/IaTHU KalaluTeT CKIauIlTemha azota. Ctora, y
obnactu [TaHOHCKe HU3Hje, TOJBONIPUBPEIHHU POoU3BOhaun Ou Tpedaso 1a 1ajy NpeaHOCT Cpelibe
paHKUM copTama jedma M MILIEHHIIE KOje ce O/UINKY]y moBehaHUM HaKyIJbamkeM OHoMace Mpe [BeTamba.

3axBajTHHIIA

OBO HCcTpaXMBaE j€ MOAPKAHO 0J] CTpaHe MHUHUCTAapCTBA HAayKe, TEXHOJOLIKOT pa3Boja U MHOBAIKja
Peny6nuke CpOuje, 6poj yroBopa: 451-03-47/2023-01/200032 1 JlyropouHOr OKpajuHCKOT MTPOjeKTa:
“YHanpeheme epukacHocTu ynorpebde azora y Bojoaunn” 6poj yroopa: 142-451-2552/2022-01/03.
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Improvement of barley and wheat productivity by optimizing dry
matter and nitrogen accumulation across various sowing dates

Milan Mirosavljevi¢!”, Vladimir A¢in'!, Sanja Miki¢!, Goran Ja¢imovi¢?
b

Tnstitute of Field and Vegetable Crops, Novi Sad, Serbia
?Faculty of Agriculture, University of Novi Sad, Serbia
“email: milan.mirosavljevic@nsseme.com

To increase small grain production, it is crucial to gain a better understanding of the physiological
processes related to dry matter accumulation, nitrogen uptake, and nitrogen use efficiency. To this end,
a field trial was conducted with six two-rowed winter barley and six winter wheat cultivars, grown
under four different sowing dates during two growing seasons. The trial aimed to determine dry matter
and nitrogen accumulation in plants and examine how these factors contributed to grain and nitrogen
yield determination.

The study found that delaying sowing dates reduced dry matter and nitrogen accumulation at anthesis
and maturity, restricting crop capacity for dry matter translocation in barley and wheat under Pannonian
plain conditions. Late sowing of winter barley and wheat cultivars resulted in negative impacts on
both grain and nitrogen yield due to changes in biomass accumulation and nitrogen uptake at anthesis
and maturity. A decrease in nitrogen use efficiency and nitrogen uptake efficiency was also observed
in wheat. The reduction in nitrogen use efficiency was primarily due to a decrease in nitrogen uptake
efficiency, as the increase in nitrogen utilization efficiency could not compensate for the decrease in
nitrogen uptake efficiency.

The study’s findings suggest that mid-early cultivars produced the highest average grain yield under
different sowing conditions. This was mainly due to greater biomass accumulation during the pre-
anthesis period, which provided additional nitrogen storage capacity. Therefore, small grain producers
in the Pannonian Plain region should prioritize mid-early cultivars characterized by increased pre-
anthesis biomass accumulation
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COST npojexar FAIRNESS — Pa3zBoj Mmpe:ke MUKPOMETEOPOJIOIIKHUX
Mepermha HaMeHheHHUX 32 MOJ/bONPUBPEIHY NPOU3BOAY

Anekca Jlunosan'”, Pyxuna CrpuueBuh', Mapuja hocuh', Jlywa Coronuna',
bpanuciasa Jlanuh?

TlossonpuBpenuu pakynrer YauBep3urera y beorpany, Cpouja
TMossonpuBpenuu dakynter Yausepsutera y Hosom Cany, Cpouja
‘email: alipovac@agrif.bg.ac.rs

MUKpOMETEOPOJIONIKE CTAHUIIE UMA]y BaXKHY YJIOTY Y MOJbONPUBPETHO] TPOU3BOIBU, TAKO LITO
Npy’kajy BpeaHe HHpOopMalyje o JJIOKAJIHOM BpEMEHY M YCIOBHUMA KUBOTHE CPEIMHE KOJU CY KIbYUHHU
3a pacT U pa3Boj rajeHux ousbaka. OBe HHPOpMaIIKje MOTY C€ KOPUCTUTH 32 ONITUMU3ALN]Y TUIAaHUPambha
HaBOJI-aBama, MpuMeHe hyOpuBa u cTpareruje 3alThTe yceBa of Mpa3a, TOIUIOTHOT y/iapa, INTeTOYnHA
u cauuHo. [Topen Tora, Ha OCHOBY IoJaTaka JOOMjEHUX ca MUKPOMETEOPOJIOIIKE CTAaHUIIE
MOJbONPUBPETHUIIA MOTY JIAKIIEe JOHOCUTH OJUTYKE O MOMEHTY CETBE, O/IPETUTH ITOBOJbAH MOMEHAT
KETBE WIM 00pajie 3eMJbUIIITA, 3aTUTE 0/ Mpa3za. OHe y MIMPEeM KOHTEKCTY MOTY, PYKUTH BaKHE
uH(pOpMaIMje 3a BpeMEHCKY ITPOTHO3Y U MpeBHrl)ame eKCTPEeMHUX BPEMEHCKHX Joral)aja momyT cyiie
WM TOIUTOTHUX Tajlaca. CBeyKyIHO, MUKPOMETEOPOJIOIIKE CTAaHHIIE CYy BaXkaH ajlaT y CaBPEeMEHO)]
MOJBOIIPUBPEH, KOJU IIPYXka BpeaHe HHPOpMalije 3a ONTUMHU3YaIU]yy MOJbONPUBPEIHE TPOU3BOIHE,
yMamyjyhy Ipu ToMe HeraTuBHE yTUIlaje Ha )KUBOTHY cpeuHy. Mel)yTum, MeTeoposoky nojgamnu y
pEaIHOM BpEMEHY YIIaBHOM HUCY JOCTYIIHH 32 yNoTpedy CBUM MoJbonpuBpeHuiiMa. OmoryhaBamem
MPUCTYTIa MUKPOMETEOPOJIOIIKUM MOAllMMa, ITOJbOTIPUBPETHUIIU UCTE MOTY KOPHUCTUTH 3a JTOHOILIECHE
MIPaBOBPEMEHUX OJUTyKa Y MOJbONPUBPEIHO] MpakcH. OBO MoXke OUTH MOCEOHO KOPUCHO 32 TAKO3BaHE
Majie MoJbONPUBPEIHNKE KOJU YECTO HEMA]y pecypce Jla MHBECTUPAJy Y CBOjy OIpemy 3a
MHUKPOMETEOPOJIOIIKa MEPEha WM aHTaXy]jy clielrjann3oBate KoHcyaTante. Crora je mokpenyt EU
COST mpojekar “FAIRNESS” (CA20108) ca uu/peM ycnocTaBbalkha MPEXKE JOCTYITHUX
MHKPOMETEOPOJIOLIKMX MEpeka U HoCcHIala nojaraka mupoM EBporne, kao u pa3Boja mardopme 3a
JieJbee 3Hamba 0 MUKpoMeTeoposoruju (Micromet KSP) y pypanaum u ypObanum noapydjuma.
ITpojexar 3a 1Jb MMa YCIOCTaBIbabe MPEKE Ay TOMATU30BAHUX METEOPOJIOIIKMX CTAHHULA U3 PYyPATTHUX,
nepu-ypOaHux 1 ypOaHUX MOJpydja Koje KOPUCTE Pa3InuuTe OpraHu3allije Ha JJOKATHOM 1 PETHOHAIHOM
HUBOY. JelaH of] IUJbEBa MPOJEKTa je Ja ce CTBOPU OecIuIaTHAa Mpeka OHIMHE MUKPOMETEOPOIOLIKUX
nojiaTaka Kao MONHO CPe/ICTBO 3a yHanpehemwe MosboIpuBpeie U MPOMOBUCAE OIP’KUBOCTH.

Kibyune peun: mukpometeoposomke cranuiie; FAIRNESS npojekar; mpexxa mepema; niardopma
3a pa3MEHY 3Hama
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COST project FAIRNESS — Development of Network
of micrometeorological measurements for agricultural purpose

Aleksa Lipovac!”, Ruzica Stricevi¢!, Marija Cosi¢!, Dunja Sotonica',
Branislava Lali¢?

'Faculty of Agriculture, University of Belgrade, Serbia
?Faculty of Agriculture, University of Novi Sad, Serbia
*email: alipovac@agrif.bg.ac.rs

Micrometeorological stations play an important role in agriculture, as they provide valuable information
about the local weather and environmental conditions that are crucial for crop growth and development.
This information can be used to optimize irrigation scheduling, fertilization practices, and plant
protection strategies against frost, heat stress pests and more. In addition, micrometeorological stations
can help farmers make decisions about planting/sowing and harvesting dates. In a broader context,
they can provide important information for weather forecasting and predicting extreme weather events
such as droughts or heatwaves. Overall, micrometeorological stations are an important tool in modern
agriculture, providing valuable information that helps farmers optimize crop production while minimizing
environmental impacts. However, real-time data from micrometeorological stations is generally not
accessible for all farmers. By making micrometeorological data available, farmers of all sizes and
backgrounds can access the same information and use it to make timely decisions about crop management
practices. This can be particularly beneficial for small-scale farmers who may not have the resources
to invest in their own micrometeorological equipment or hire specialized consultants. Therefore, the
EU COST project “FAIRNESS (CA20108) has been initiated to establish a network of available
micrometeorological measurements and data holders across Europe, as well as developing a
micrometeorological knowledge sharing platform (Micromet KSP) in rural and urban areas. The
project will assemble Automated Weather Stations from rural, peri-urban, and urban areas used by
different organizations at the local and regional level. One of the objectives of the project is to create
a free network of online micrometeorological data as a powerful tool for improving agricultural
outcomes and promoting sustainability in the farming sector.

Keywords: micrometeorological stations; FAIRNESS project; measurements network; knowledge
share platform
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IIpoBepa ayTEeHTUYHOCTH PATAPCKUX MPOU3BOIA
MOJIEKYJIAPHO-TeHeTHYKNUM MeT0AaMa

I'opnana bpaukosuh'*, pena Pagunosuh!, Tomucnas J)KuBanosuh',
Hecumup Kuexesuh?

"Vuugepsurer y beorpany, [Tossonpuspennu paxyniret, beorpan, Cpouja
*VuusepauteT y [Ipumtuau, [Tossonpuspentu dakynret, 3youn [Totok, Cpouja
“email: gbrankovic@agrif.bg.ac.rs

AyTEeHTUYHOCT XpaHe je TEPMUH KOjU C€ OHOCHU Ha MOAYapame cacTaBa U cajpikaja XpaHe 1 IPOU3BO/a
o7l XpaHe ca Jeknapanujom (onucom). [IpeBape y noreny ayTeHTUYHOCTH XpaHe c€ MOTY IpyInucaTu
y TpH Kareropuje: 1) 3aMeHa ayTeHTHYHOT cacTojKa ca APYrUM je(DTHHUJUM HeayTeHTHUYHHM CaCTOjKOM
XpaHe; 2) 10/1aBambe HeIeKJIapucaHor HeayTeHTUYHOT CacTojKa; 3) yKiambame ayTeHTUUHOT CacTOjKa
xpane. /IHK je ormopHuja Ha MHIYCTpUjCKY Mpepay (BUCOKa TeMIieparypa, ekcrpemMuu pH) y onHocy
Ha IPOTEUHE U ceKyHapHe MeTabonute. 3a pa3nuky oa nporeusa, JJHK (umm ¢pparmentn IHK) mory
Jla ONICTaHy HAKOH MHTEH3UBHE Mpepajie u3arameM Temneparypama u 1o 120 °C (crepunusanyja npu
KOH3epBUPamY), U MOTY J1a Oyay JeTeKToBaHU MeToaama uaeHtudukauuje. [Ipopunu nporenna ce
pasnuKyjy y 3aBHCHOCTH o7 BpcTe TkuBa 1ok je JIHK y3era u3 6mio koje henuje opranusma ucra, na
ce OMJI0 Koje TKMBO MOKE KOPHCTUTH 32 UIICHTU(HKAILN]Y. 3a pa3IMKOBam-E JeIMHKU U copaTa (Bapujerera)
xutapuna (JAHK ¢unrepnpuntunr) ciayxe JIHK cexBeHIe koje MMajy BUCOK HUBO MOJIMMOpPPHU3MA
Mely jeMHKaMa U MomyaiujaMa, a y Koje crajiajy MUHucareiauTu, SSR Mapkepu (MUKpOCaTeInTH)
u SNP mapkepu. Real-time PCR metoze y3 kopuiherme aHanu3e KpuBe TOIbeHa CITyKe 32 IUCKPUMHUHALIA]Y
MIIEHUIIE, paXH, jedMa 1 OBCA Y Y30plLiiMa XpaHe Ha OCHOBY TapreT I'eHa 3a: -IHjaauH (MIIeHUIa);
®-CeKaIMH (paxk); XOpJeHH (jedam); aBeHHH (0Bac); U 3a TUCKPUMHUHALIM]Y PakKU U TPUTHKAJlea Ha
OCHOBY TapreT reHa -ceKajiuHa, 1 trnL ”HTpoHa XJI0pOIIACTa, IITO je BaXKHO 3a MPOBEPY ayTEHTUYHOCTH
npexpaMOeHHUX NMPOU3BO/IAa KOjU Cy O3HAUEHHU Jia He cajpke niyTeH. Kopumhewem nymiexkc PCR
METOJIe ca TeHOM ITyPOMH/OJIMHOM b Kao TapreToM y TECTEHUHH OCYIIEHO] Ha BUCOKUM TeMIeparypama
oMoryhena je uctoBpemeHa jierekiuja ooe Bpcre nienute-7. durum u 1. aestivum ssp. aestivum ca
rpanunom aerekuuje ox 0.2% (w/w). Hajuenthu ckpununr tapretu 3a Real-time PCR nerexuujy I'MO
cy: mpoMoTop 35S MO3auyHOT BUPYC KappHoia, CHHTETUUKH KOHCTPYKT U3 Bacillus thuringiensis,
CrylA(b) cuHTETHYKH I'eH, TPOMOTOpP 35S MO3aUYHOT BUpyca CTPYHHUKA, T'€H 32 HEOMUIIUH

docdorpancepasy II.

KibyuHe peun: ayTeHTHYHOCT XpaHe U npexpambenux npoussoaa, JJHK mapkepu, PCR, xxutapure,
myteH, MO
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Food authenticity is a term that refers to the matching of the composition and content of food and food
products with the declaration (description). Food authenticity fraud can be grouped into three categories:
1) replacing an authentic ingredient with another cheaper non-authentic food ingredient; 2) adding an
undeclared inauthentic ingredient; 3) removing the authentic food ingredient. DNA is more resistant
to industrial processing (high temperature, extreme pH) than proteins and secondary metabolites.
Unlike proteins, DNA (or DNA fragments) can survive intensive processing by exposure to temperatures
up to 120 °C (sterilization during preservation), and can be detected by identification methods. Protein
profiles differ depending on the type of tissue, while DNA taken from any cell of the organism is the
same, so any tissue can be used for identification. For distinguishing individuals and varieties of cereals
(DNA fingerprinting), DNA sequences that have a high level of polymorphism among individuals and
populations, which include minisatellites, SSR markers (microsatellites) and SNP markers, are used.
Real-time PCR methods with the use of melting curve analysis serve for the discrimination of wheat,
rye, barley and oats in food samples based on target genes for: w-gliadin (wheat); ®-secalin (rye);
hordein (barley); avenin (oats); and for the discrimination of rye and triticale based on the target gene
o-secalin, and the trnL intron of the chloroplast, which is important for verifying the authenticity of
food products labeled as gluten-free. Using the duplex PCR method with the puroindoline b gene as
a target in pasta dried at high temperatures enables the simultaneous detection of both types of wheat-T.
durum and T. aestivum ssp. aestivum with a detection limit of 0.2% (w/w). The most common screening
targets for Real-time PCR detection of GMOs are: Cauliflower mosaic virus 35S promoter, synthetic
construct from Bacillus thuringiensis, CrylA(b) synthetic gene, Scrophularia mosaic virus 35S promoter,
gene for neomycin phosphotransferase II.

Keywords: authenticity of food and food products, DNA markers, PCR, cereals, gluten, GMO
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AeponoHCKa NPOU3BOAHa MUHUKPTOJIa KPOMITMPA: YTHIIA]
NMOpeKJIa CaAHOT MATEePHjaJia U TeHOTUIIA

3opan bpohuh!®, Jacmuna Ospaua', Jlanujen [Manrenuh?, Jeaena Pyauhi?,
Jloopusoj [Tomtuh®, UBana Momummosuh?

"Vuugepsurer y beorpany, [Tossonpuspennu paxyniret, beorpan, Cpouja

*YuusepauteT y beorpaay, UHctutyT 3a Onosnomika uctpaxusama ,,Cuauma Crankosuh”, beorpar,
CpOuja

SUHCTHTYT 3a 3alITUTY OMJba U KHUBOTHY cpeauny, beorpan, Cpouja

‘email: brocic@agrif.bg.ac.rs

AeponoHUKa je caBpeMeHa TeXHOJIOTHja rajema Ousbaka 0e3 3emJbe Koja omoryhasa epuxkacHy
MIPOU3BOJIEbY 3/IPaBOI IIPEAOCHOBHOI CEMEHCKOT KpoMIHpa y GOpMU MUHUKPTOJIA. Y aepOIOHCKOM
CUCTEMY, KOPEHOBH U CTOJIOHU OMJbaKa KPOMIIMPA pacTy YHYTap 3aTBOPEHUX OOKcoBa (Moayna) y
Mariy Karbuiia XpaHJbUBOT pacTBOpPA KOjU LIUPKYJIHUIIE Kpo3 cucteM. Kao pesynrar oBakBor rajema,
3HayajaH Opoj kprona Behux ox 1 cm Moxe ce hopMHUpaTH HAa CTOJIOHMMA OMIJbaKa TOKOM BETeTAI[IOHOT
nepuozaa. L{nsb oBor uctpaxuBama OO je a ce mpoleHe e(eKTH reHOTUIa KpOMITMpa U MopeKia
ca/IHOT MaTrepujajia Ha MPOU3BO/IlbY MUHUKpPTOJIA y 00jekTy ca aepornoHukoM y ['yun, Cp6uja. Hama
cTynuja je odyxsatuia Tpu copte kpomnupa: Cleopatra, Kennebec u Désirée, u aBe Bpcte cagHor
MarepHjajia: akiuMaTu30BaHe MUKpOOUIJbKe U OUJbKe 100MjeHe U3 MUHUKPTOIIA (PO U3 MPETXOAHE
ce30He). bubke cy y3rajane aepononcku y ce3onu 2019. (kpaj maja-zienemoap) ca TyCTUHOM Ca/ibe
oz 24 Ouibke 0 m? U HHTEpBaMMa xeTBe o1 ~14 nana. Hajsehu Opoj Mmunmkprosa mo ousbiu (19,9)
dopmupana je copra Désirée, 3atum Kennebec (15,7) u Cleopatra (11,1). [Ipoceuna maca MHHUKpTOIIA
CBUX MCIIUTUBaHMUX COpPTH Omia je 3HayajHO Beha Koy Ousbaka JOOMjEeHUX U3 MUHUKPTOJIA HETO KOJI
ousbaka in vitro nopexna. Hajsehu nmpunoc munukprona, 10,27 kg m?, ycraHOBJbEH je KoJ OMibaka
copte Kennebec y3rojennx u3z munukproina. [lopexa Tora, 6usbke mopekaioM U3 MUHUKPTOJIA Cy OCTOjaHO
(opmupae KpTojie TOKOM YMTABOT NIEPUO/A I'ajeha Y aepPOIIOHCKOM CHUCTEMY.

KibyuHe peun: aeponoHuka, COpTe KpOMIHUPA, CEMEHCKU KPOMIIUP, MUHUKPTOJIE
3axBajTHHIIA

OBo uctpaxuBame pruHaHcHpa MUHUCTAPCTBO HayKe, TEXHOJIOMIKOT pa3Boja U MHoBauuja Penyomnmke
Cp0uje, 6poj yrosopa: 451-03-47/2023-01/200116 u 451-03-47/2023-01/200007.

31



Tith SYMPOSIUM WITH INTERNATIONAL PARTICIPATION
Innovations in Feld and Vegetable Crops Production

Potato minituber production by aeroponics: effects of plant origin and genotype
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Aeroponics is modern, soilless technology for potato cultivation that promotes the production
of a large number of healthy minitubers (pre-basic seed potatoes). In aeroponics, roots and underground
stems (stolons) of potato plants grow inside closed boxes (modules), suspended in the fine mist of a
nutrient solution that recirculates through the system. As a result, a significant number of tubers larger
than 1 cm can be formed on stolons during the growing period. The aim of this study was to evaluate
the effects of the genotype and origin of planting material on the production of minituber in an aeroponic
facility in Guca, Serbia. Our study encompassed three potato cultivars: Cleopatra, Kennebec and
Désirée, and two types of planting material: acclimated microplants and plants originated from the
previous season’s minitubers. Plants were aeroponically cultivated in the 2019 season (late May-
December) with a planting density of 24 plants per m? and ~14-day harvest intervals. The largest
number of minitubers per plant (19.9) was recorded for cultivar Désirée, followed by the Kennebec
(15.7) and Cleopatra (11.1). The average mass of minitubers of all the cultivars under consideration
was significantly higher in the plants originating from minitubers than in plants of in vitro origin. The
highest yield of minitubers, 10.27 kg m2, was recorded for Kennebec plants of minituber origin.
Besides, the plants originated from minitubers steadily tuberized during the entire cultivation period
in the aeroponic facility.

Key words: aeroponics, potato cultivars, pre-basic seed potato, minitubers.
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JIMCTOBM U ceMe aMapaHTa-aMUHOKUCEJIUHCKH PoPu

Henan Bymai, Makcum bakosuh, Biagan ITemuh’”
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AMapaHT ce OJUIMKYyje BUCOKHM CaJip’KajeM eCEHIUjalHUX aMMHOKHCEeInHa. Bucoke BpeqHOCTH CY
noOujeHe 3a cajpikaj €CEeHIMjaTHUX aMUHOKHCEINHA JIM3MHA M1 METHOHHMHA. Y JIUCTY Ce CaapiKaj
nu3uHa Kpetao on 3,9 (4. caudatus - 45/1) no 7,0 (A. cruentus 16) u (A.molleros) Bpennoctu 7,0.
Canp:xaj nu3uHa y 1BeTy kpetao ce ox 4,2 (A. naynaryc - 45/1) no 6,7 (A. monnepoc - 18). Canpikaj
MEeTHOHHHA ce KpeTao of 3,1 (4. caudatus - 45/1) no 7,4 (A. mantegazzianus - 14) y A1cTy, OTHOCHO
2,9 (A. caudatus - 45/1) no 6,7 (A. mantegazzianus - 14). ) y usery. Takohe cmo noOunu BUcoke
BPEIHOCTHU CaJpiKaja 3a JIpyre eceHlMjaHe aMMHOKucennHe. J{oOujenn pe3ynraTy nokasyjy BeoMa
BHCOKE BPEIHOCTH YKYIHHUX MPOTEHHA U €CEHIINjATHUX aMUHOKHCEIIMHA 32 HCIIMTHBAHE T€HOTHIIOBE.
To 3Haum 1a ©”MaMo BeoMa 100ap MoJIA3HU MaTepujall, KOju HaM Ipy’ka OJJIMYHY M0Ja3Hy OCHOBY 3a
JlaJbM TPOIIEC pajia Ha CEJIEKIMjH OBE 3a HaC HOBE MOJbONPUBpEAHE KynType. [lasbe, 1inib oBor
UCTpaXxKMBama je OMo Aa ce yTBpAM HyTPUTHBHA BPEIHOCT YETHPHU T'eHOTUNa amapaHTa: 4.molleros,
A. caudatus, A. mantegazzianus n A. cruentus. HacneqHOCT HCIUTHBaHUX 0COOMHA Kao ILTO j€ CaApiKaj
IpOTeHHa U MUHEpasa y ceMeHy U JuIIhy U cajipikaj yjba y CeMeHy OUn Cy Tako BUCOKH. MakcuMmaiHe
BPEIHOCTHU CaJipKaja MpOTenHa y ceMeHy u3Hocuie cy 16,55% (A4. cruentus), y nuctoBuma 20,10%
(A. caudatus), a munepana y cemeny 2,73% (A.molleros), y nucroBuma 18,76% (A. mantegazzianus).
) a cazipxaj yjba y ceMeHy U3Hocuo je 6,16% (A.molleros). Caapikaj yJba y ceMeHy IpeMa BpeJHOCTUMA
TeHEeTUYKE BapHjaHCce MpeMa yKyIHO] (pEeHOTHIICKO] BapHjaHCH 3HOcUIa je 72%, a Takohe nMa 3HadajaH
yTHUIa) U eKosomKku pakropu. CeMe U IMCTOBU BpcTa AMapaHTa ce€ MO)Ke KOPUCTUTH Kao U3BOP
MPOTEUHA U IPOU3BO/IHU OpalllHa o1 ceMeHa amapaHTa 0e3 nryTeHa. OBa CTy/uja JONPUHOCH IUIaHUPay
Oynyhux akTHBHOCTH BE3aHUX 32 aMapaHT, a IPE CBEra OHO IITO TUBEPreHTHU T€HOTUIIOBH MOTY JIaTH
Ka0 POANTEJHH 3a JJajba YKPIITAHE.

KibyuHe peun: AmapaHnTyc, aMUHOKHCENIMHE, XeMH]CKa CBOjCTBa, IPOTEHH, JHIIhe, ceMe.
3axBajIHHIIA
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Amaranth leaves and seeds - amino acid profile
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Amaranthus is distinguished by its high content of essential amino acids. High values were obtained
for the content of essential amino acids lysine and methionine. In the leaf, the lysine content ranged
from 3.9 (4. caudatus - 45/1) to 7.0 (4. cruentus 16) and (4. moleros) values 7.0. The content of lysine
in the flower ranged from 4.2 (4. caudatus - 45/1) to 6.7 (A. molleros - 18). The methionine content
ranged from 3.1 (A. caudatus - 45/1) to 7.4 (A. mantegazzianus - 14) in the leaf, that is 2.9 (4. caudatus
-45/1) to 6.7 (A. mantegazzianus - 14). ) in flower. We also obtained high values of content for other
essential amino acids. The obtained results show very high values of total proteins and essential amino
acids for the examined genotypes. This means that we have a very good starting material, which
provides us with an excellent starting point for further process and work on the selection of this new
agricultural crop for us. Further, the aim of this study was to determine the nutritional value in four
genotypes of amaranth: A. molleros, A. caudatus, A. mantegazzianus and A. cruentus. The heritability
of the studied characters as protein and mineral content of seeds and leaves, and oil contents of seed
were so high. Maximum values of protein content of seeds was 16.55% (4. cruentus), in leaves was
20.10% (A4. caudatus), and the mineral of seeds was 2.73% (A. moleros), in leaves was 18.76% (4.
mantegazzianus) and the oils content of seeds was 6.16% (A. moleros). Oil content of the seeds
proportion of genetic variance to total phenotypic variance was 72%, and it has a significant impact
of ecological factors. Seed and leaves of Amaranthus species can be used as sources of protein and
rich amaranth leafy and gluten-free amaranth seeds production studies. This study has a contribution
to plan for future activities related to Amaranth, an above all what separate divergent genotypes may
serve as parents for further crossing.

Key words: Amaranthus, amino acid, chemical characters, protein, leaves, seeds
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MoryhHocTH 12 ce cMambe KOJIMYMHE IPUMeHe XepOuuuaa 101aTkom al)yBanra

Munan bpankos®, Munena Cumuh, Mapujenka Tabakosuh, Munena IlleHk,
Haranuja [1aBnosuh, Becna Jlparnuesuh

WHucTutyT 32 KyKypy3 ,,3eMyH Ilosbe®, beorpan, CpOuja
“email: mbrankov@mrizp.rs

JenaH on HOBMjUX M3a30Ba y MOJBOIPUBPEIHO] IPOU3BOJIIBHU j€ /1a CE CMambU KOJIMYMHA ITPUMEHE
necruiua (yjenHo u xepouumaa) 3a 50% no 2030. roguse, a mTo je y ckiaxy ca EBponckuM 3eneHuM
norosopoM (EU Green Deal). Ca jenne cTpaHe, HayuHe TBp/bE YKa3yjy Ja MIPUMEHa HIKUX KOJTMUYUHA
OJ1 IPETOPYYEHUX MOXKE M3a3BaTH MyTallHje Be3aHa 3a M0jaBy PE3UCTEHTHOCTH, a ca Ayre CTpaHe
IIPEoBIIaala je TeXHa JaBHOCTH J1a C€ MIaK UJIe Y MpaBIly Ha CMalbEHme IPUMEHE, a OU Y HapeTHOM
KOPaKy HACTYIHJIO TOTAIHO €TMMUHHUCAKE NECTULM/IA U3 TPOU3BO/IHE. 3a MOYETaK, HOCTOjH HEKOIUKO
HauMHa J1a CMamke KOJIMYMHE IPUMEHe XepOuluaa, a JeJHO O]l lbUX MOXKe OMTH Ja ce j1o/1a aljyBaHT
MIPUITMKOM caMe MPUMEHe S 003UpoM Jia al)yBaHTH MOCTIENTyjy yCBajambe Xepounuaa y camy OUJbKy.
Toxom 2023. ronnHe MOCTaBJBEH j€ OIJIe]l Ha OMNIeTHOM NoJby MHCTUTYTa 3a KyKypy3 y KOME je
UCIUTHBAaHA €(PUKACHOCT XepOuIMIa Me30TprUoHa U popaMcyadypoHa y KyKypy3y, [10jeTUHAYHO U
3ajeJIHO, Y 3aBHCHOCTH O] KOJJMYMHE MTPUMEHEe U jojator aljyBanra. XepOUuuau cy NpuUMEHEHT Y
npernopydeHoj kononynau (120 g ha' 3a mezorpuon u 45 g ha'! 3a popamcyndypon), aBocTpyko
yMamweHoj (72) u ueTBopocTpyko yMameHoj (V/4). Kopuuthenu cy cienehu alyyBanTu: HejOHCKH Cyp(akTaHT
(NIS abysant, Dash, BASF) u metunucano 6ussHO yibe (MSO, npenapar y peructpauuju, Fertico)
(1 L ha!). XepOunmau u al)yBaHTH Cy NIPUMEHEHH Ka/ia je KyKypy3 pa3Buo 5-6 JIncToBa y3 momoh
nehne CO, npckanuue 3a 4 musne. EdukacHocT je onemena 21 1an nocie npuMeHe BU3YEIHO, MEPERmEM
nokpoBHocTH (momohy CANOPEO amnukanuje) u npeko cyBe mace. Ories je yKiby4uBao U HETPETUPaHy
KOHTpPOJIy ¥ KOHTpoiy 0e3 kopoBa. EukacHocT je onewmunBana camo 3a Bpcre Chenopodium album
(CHEAL) i Ch. bybridum (CHEHY)) (3actymbeHocT y nosby npeko 90%). ¥V Bpeme nprmMene xepOuuuia,
kopoBU cy Beh umanu 6-8 nmucrosa (10-15 cm BucuHa). 3ajelHMUKA MPUMEHA XepOuLUIa y CBUM
KOMOUMHaIMjaMa BeoMa cy e(hUKacHO CMamHIN CyBy Macy o0e BpcTe U To npeko 95% y onHocy Ha
HeTpeTupaHy KoHTpoiy. Ca pyre cTpaHe, IojeIMHAYHO MPUMEHEHN XePOULUIN Cy UMAJIU Maby
e(ukacHocCT, a YemMy je y BEeJIMKO] MepH JomnpHHena ¢as3a pa3Boja KOpOBa Yy TPEHYTKY IpPHUMEHE.
MesoTtproH 6e3 noarka al)yBaHTa CMamwHO je CyBy Macy 00e BpcTe 3a 87% y 0lHOCY Ha KOHTPOITY.
Hern xepOunua npumemeH y ¥4 konuuuae Huje umao aejctBa Ha CHEAL, nok CHEHY Genexu
cMmameme cyBe Mace 3a 70.9%. Ca nonarkom NIS aljyBanTa nosehaBa ce peaykuuja cyBe Mace KoJ
CHEAL u T0 32 15%, 3a paznuky on MSO ahyyBanra rae epukacHoct uznocu 74%. OuekuBano Beha
e(UKACHOCT je MOCTUTHYTA MPUMEHOM 72 konnurHe Mme3oTpuona: CHEAL 3a 65% u CHEHY 3a 65%.
Canuna edukacHoCT Ko 00e BpcTe je nodujeHa nonarkoM NIS, oqnocHo MSO aljyBanTta y uzHocy
o1 mpubImkHo 86%. Ca npyre ctpaneMm ¢opamMcyadypoH IPUMEHEH Y NPEnopydeHo] KOIMUUHU
cmamyje cyBy Macy CHEHY 3a 97%, 3a pasnuky on CHEAL — 70%. Cnu4HO ka0 ¥ KOJl ME30TPHOHA,
edexat npu npuMeHH 4 konnunHe usoctaje kog CHEAL, anu kox Bpcte CHEHY nznocu 79%. Edexar
ahyBaHTa je HajOosbe OO BUAJBUB YIPABO Ha Y4 konuuuHe Gpopamcyndypona: 3a NIS al)yBanT uzHocu
90% 3a CHEHY u 94%, onnocno 3a MSO aljyBanra 78% 3a CHEHY 93%. Tpermanu koju cy YMHUIN
> xonmuuuHe Gopamcyndypona umanu cy eduxacHoct Behy ox 95%.

Kibyune peun: arpoxemukanuje, EU GREEN DEAL, cmameme npuMeHe
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One of the more recent challenges in agricultural production is to reduce the amount of pesticides
(including herbicides) used by 50% by 2030, which is in line with the European Green Deal). On the
one hand, scientific claims indicate that the application of lower doses than the recommended can
cause mutations related to the emergence of resistance, and on the other hand, the prevailing public
desire is to go in the direction of reducing the application, with the aim to totally remove pesticides
frm agriculture. There are several ways to reduce herbicide application rates, and one of them may be
to add an adjuvant into the tank since adjuvants promote the absorption of herbicides into the plant.
During 2023, an experiment was set up on the experimental field of the Maize Research Institute. The
effectiveness of mesotrione and foramsulfuron in maize was tested, individually and together, depending
on the amount of application and the added adjuvant. The herbicides were applied in the recommended
rates (120 g ha'! for mesotrione and 45 g ha'! for foramsulfuron), double reduced (‘%) and quadruple
reduced (%4). Adjuvants used in the study were: nonionic surfactant (NIS adjuvant, Dash, BASF) and
methylated seed oil (MSO, preparation under registration, Fertico) (1 L ha™'). Herbicides and adjuvants
were applied when maize developed 5-6 leaves using a 4-nozzle CO, backpack sprayer. The effectiveness
was assessed 21 days after application visually, by measuring the canopy cover (using the CANOPEO
app) and by dry mass. The trial included both an untreated control and a no-weed control. Two species
with participation of over 90% in the field were subject of efficacy - Chenopodium album (CHEAL)
and Ch. bybridum (CHEHY). At the time of herbicide application, the weeds had 6-8 leaves (10-15
cm high). Application of herbicides, either without adjuvants or in combination with them, very
effectively reduced the dry weight of both species by over 95% compared to the untreated control.
Even in combination with % of the recommended dose of application. On the other hand, individually
applied herbicides were less effective, which was largely contributed to by the stage of weed development
at the time of application. Unadjuvanted mesotrione reduced the dry weight of both species by 87%
compared to the control. The same herbicide applied in 4 amount had no effect on CHEAL, while
CHEHY recorded a decrease in dry mass by 70.9%. With the addition of the NIS adjuvant, the reduction
of dry mass in CHEAL increases by 15%, in contrast to the MSO adjuvant, where the efficiency is
74%. The expected higher efficiency was achieved by applying /2 the amount of mesotrione: CHEAL
by 65% and CHEHY by 65%. Similar efficiency in both species was obtained with the addition of
NIS, that is, MSO adjuvant in the amount of approximately 86%. On the other hand, foramsulfuron
applied in the recommended amount reduces the dry mass of CHEHY by 97%, in contrast to CHEAL
- 70%. Similar to mesotrione, the effect when applying /4 amount is absent in CHEAL, but in CHEHY
it was 79%. The effect of the adjuvant was best visible precisely at % of the amount of foramsulfuron:
for the NIS adjuvant it is 90% for CHEHY and 94%, that is, for the MSO adjuvant 78% for CHEHY
93%. Treatments consisting of /2 the amount of foramsulfuron had an efficiency of more than 95%.

Key words: agrochemicals, EU GREEN DEAL, reduction of application
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KAPunara n kameallHA y cpennmry nasxkme eBporncke 0nodasupane eKOHOMHUje

Amna Mapjanosuh Jepomena'®, denepuka 3anern®, Aukuia Konauh Hlnuka',
bussana Kunposcku', Coma I'Bo3aenart!, JIparana Pajkouh’,
Jlparana Munaagunosuh!, Auapea MonTn?

"MuctutyT 3a parapctBo u noBprapctBo, Hoeu Cax, CpoOuja
2JlemapT™aH 3a noJronpuBpenHe u npexpamoene Hayke (JJUCTAJT), Vausepsutet y bonomu, Utanuja
‘email: ana.jeromela@ifvens.ns.ac.rs

EBpornckn OMOEKOHOMCKH CEKTOp TeHEpHILe TOAMIIELH TPOMET O/ OKO 2 TPHIIMOHA €Bpa ca BUIIE O]
17 munuona 3anocnenux. Mehytum, y EY noctoju Herocrarak antepHaTHBHUX yCeBa, KOjU OU MOTIIN
JIaKo Jia ce yBeny y noctojehe miuogopesae u Aa 06e36ee BpeaHe CUPOBUHE 32 BULLIECTPYKY YHOTPEOY.
PazHoBpcHOCT 1 uBep3nuKalija HOJFOIPUBPEIHUX CUCTEMA MOXKE JIOTIPUHETH OJIPKHBO] €BPOIICKO]
O6roexoHOMUjU 00e30ehuBameM CTaOMITHUX MTPUXO/IA 3a MOJHOIPUBPETHUKE, CMAbEHEM HEraTUBHUX
yTHIIaja Ha )KMBOTHY CPEIUHY U noBehameM OTIIOPHOCTH Ha KIIMMATCKE, EKOHOMCKE U OHOJIOIIKE
pusuke. KapruHara u kamenauHa cy OJUIMYHU KaHAUJATH KOju OM MOIVIM J1a 3a]I0BOJbE€ HABEJICHE
cneunpuyHe norpede Kaja ce jeTHOM UHTErpHUIlly Y HOJbONPUBPEAHE CUCTEME Ca TPAJAULIMOHATHUM
IaBHUM yceBuMa. KamennHa je OMsbHa BpcTa MO3HATa y €BPOIICKO] MOJbOTIPUBPEAM jOII O BbeHUX
MOoYeTaKa U JOCTYIHOCT 03UMHUX U MposiehHUX TeHOTUIOBAa oMoryhaBa HbEeHO Irajeme y TOTOBO CBUM
€BPOIICKUM KJIMMAaTCKUM YCJIOBUMA.

KapuHara je yjpaHa BpcTa y pa3Bojy, ca BUCOKOM TOJIEPAHLIMjOM Ha TOIUIOTHU CTPEC U CTPEC CyIlle, U
Moyke OUTH OJJIMYHO PELIeHhE Y CUCTEMUMa MPOU3BO/IHe Ka0 HAaKHAJHU yCeB KacHOr mpojeha/nera
Ha nojipy4jy MeauTepaHa, Kao U INIaBHU yCEB HA MAPTUHAIHUM U €1a00 MIIOAHUM 3eMJBUIITHMA KOJU
Cy moj pu3uKoM oJ1 ne3eptudukanuje. Ox 06e BpcTe ce Mory J0OUTH pa3IMYUTH IPOU3BOAM ca
Pa3HOBPCHUM IOTEHIIMjaJIOM IIPUMEHE: yJbe — Ka0 CUPOBHUHA 32 “3e€JIeHy” XeMHM]y; roraya dorara
MIPOTEHHUMA - Ka0 cacTojak XpaHe 3a JjoMahe KUBOTHUH-€ TUPEKTHO MM Ka0 KOHLEHTPAT MPOTEHHA,
Ka0 ¥ MHOIITBO BUCOKOKBAJIUTETHUX KOIIPOM3BOJIA Ca JAOATHOM BpeaHouIhy, To0OHjeHUX mpepasioM
CeMeHa U U3 ocTaTka buomace.

CARINA, npojexar XopuszoHnt EBpona mporpama, ¢pokycHupa ce Ha HOBE OJIp>KMBE U Pa3HOBPCHE
MOJHOIIPUBPEHE CUCTEME YCBajal-eM OBE JIBE yJbaHe OUJbHE BpPCTE KOje 32 OMOEKOHOMM]Y MOTY Jia
06e30ene cuposuHe ca HUCKUM pu3ukoM 1ILUC (enr. Indirect Land Use Change - unanpeKkTHa IpoMeHa
kopuihema 3emspuiTa). CARINA 1Ma 3a 1iyub 1a OJICTaKHe TPAH3UIM]y Ka BULIE TUBEP3U(DUKOBAHIM
MOJBOTIPUBPEIHUM CHCTEMHUMA, KPO3 aHT'aKOBamke apMepa U APYrux 3aMHTEPECOBAHUX CTPaHA y
3ajeJTHUYKOM pa3Bojy pelema 3a nossonpuspeny. CARINA he nomohu fa ce nmopcrakHe eBporicka
OMOEKOHOMM]ja Ha JIOKAJIHOM HUBOY, Ka0 U J1a € OCTBapH IyHU MOTEHIUjall U IPEIHOCTU LUPKYJIapHe
€KOHOMMj€ Y CMHCIIY KOHKYPEHTHOCTH MOJbOIIPUBPEAHUX MTpou3Bohaua U UHIYCTpHje, 31paBor
3eMJBUINTA U YIITE/E BOJE.

https://www.carina-project.eu/

KibyuHe peun: 6noexkoHomuja, Brassica carinata, Camelina sativa, pa3HOIUKOCT IPOU3BOIHE,
LUpKyJapHa OMOEKOHOMHU]a
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Innovations in Field and Vegetable Crops Production

CARinata and CamelINA in Focus for Europe’s Bio-Based Future

Ana Marjanovié Jeromela'*, Federica Zanetti?, Ankica Kondi¢ Spika',
Biljana Kiprovski', Sonja Gvozdenac', Dragana Rajkovic',
Dragana Miladinovi¢!, Andrea Monti?

Tnstitute of Field and Vegetable Crops, Novi Sad, Serbia
2Dept. of Agricultural and Food Sciences (DISTAL), University of Bologna, Italy
‘email: ana.jeromela@ifvens.ns.ac.rs

The European bioeconomy sector generates an annual turnover of around 2 trillion EUR with more
than 17 million persons employed. However, in EU there is a lack of alternative crops, which could
easily fit the existing rotations and produce valuable feedstocks for multiple end-uses. The diversity
and diversification of farming systems can contribute to a sustainable European bioeconomy by securing
stable revenues for farmers, lowering environmental negative impacts and increasing resilience to
climatic, economic and biological risks.

Carinata and camelina are perfect candidates to meet all these specific needs once integrated in
agricultural systems with traditional staple crops. Camelina is a mature crop for European agriculture
and the availability of winter and spring types makes it quite easily adapted to all European climates.
Carinata is an emerging oilseed crop with high tolerance to heat and drought stress and can perfectly
act as a late spring/summer double cropping in Mediterranean Europe as well as a main crop in marginal
and poorly fertile soils with desertification risks. From both camelina and carinata different products
could be obtained with a variety of potential uses: oil — as a feedstock for green chemistry; protein-rich
cake - as animal feed ingredient directly or as protein concentrate, and a multitude of high added-value
co-products, derived both from seed processing as well as from residual biomass.

The H-Europe CARINA project focuses on new sustainable and diversified farming systems by adopting
these two oilseed crops able to provide low iLUC (indirect Land Use Change) feedstocks for the
bioeconomy. CARINA aims to foster the transition towards higher diversified farming systems through
engaging farmers and other stakeholders in jointly developing agricultural solutions. CARINA will
help to foster the European bioeconomy at local level, unlocking the full potential and benefits of the
circular economy in terms of farm and industry competitiveness, healthy soil and water saving.
https://www.carina-project.eu/

Key words: bioeconomy, Brassica carinata, Camelina sativa, diversified farming, circular
economy
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Hauunu noGosbuiama ynpasbama NPOU3BOAKHLOM U IJIaCMaHOM 1Beha

Amna Byjomesuh’, Canapa Bykosuh

VYuusepsuret y beorpany, Hemamuna 6, beorpaz, Penmy6nuka Cpouja
‘email: ana@agrif.bg.ac.rs

Kao HajanHaMuyuHuja MHIYCTpUja Ha CBETY, IPOU3BO/IHba 11Beha Urpa BeUKy yJI0ry Y eKOHOMCKOM U
JIpYLITBEHOM pa3Bojy. L[Behe nocTaje HajMomepHMje MOTPOILIAYKO T00PO 3a HAPOJ, Ca BEIUKUM
pa3BojHUM noTeHujanoM. [IponsBonma 1iBeha yopaja ce y HHTE3UBHY MOJBOIIPUBPEIHY ACTATHOCT a
HEHO TEXHUYKO yCaBplIaBamke U CTULAKE TPOo(UTa 3aXTeBa HAyYHO yrpaBibame. Ja Ou ce mocturao
BHCOK KBAJIUTET U BUCOKA €(PUKACHOCT y OBOj IPOU3BOAHU, OTPEOHO j€ MOCTAaBUTH BUCOKE 3aXTEBE
y HoIviey MPOU3BOJIbE U yIpaBbama. Y 1HJbY N000JbIIaka YIPaB/bakha OBOM IIPOU3BOIHOM,
HEOIIXO/IHO j€ carvie/laT HEKOJIMKO BeOMa BaKHHX TOJIa3HUX YHMEEHMIIA: T03HABAE 110J10%aja 1iBehapcke
MIPOM3BO/IIHE II00ATHO aJIM U JIOKJIHO Y 3€MJbH IJI€ C€ 0BA MPOU3BO/IHha JKEJIN YHAIIPEAUTH, MOTyhHOCT
HEHOT Pa3B0ja Ha HAyYHOj OCHOBHU U oJiroBapajyhe npomoBucame 1iBehapcke MHIYCTpHje Tj. CTpaTertje
niacmana 1seha. EpukacHuM ynpaBibamkbeM MOTy c€ YHITEIETH PeCypCcH, CMambUTH TPOILLIKOBU U
nosehaTu MPUHOC U KBAJIUTET KOJU BOJH 10 JOOPOT MO3ULMOHUPAHA HA TPIKUIITY.

Kibyune peun: unaycrpuja 1ipeha, MeHalIMEHT, M3/IBOjeHA TPXKHILTA, Wb U NO3UIIMOHUPAHE
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Innovations in Field and Vegetable Crops Production

Ways to improve the management of flower production and marketing

Ana Vujosevi¢®, Sandra Vukovié

University of Belgrade, Faculty of Agriculture, Belgrade, Republic of Serbia
‘email: ana@agrif.bg.ac.rs

As the most dynamic industry in the world, flower production plays a major role in economic and
social development in many countries. Flowers are becoming the most modern consumer good for the
people, with great development potential. Flower production is considered an intensive agricultural
activity and its technical improvement and profit-making requires scientific management. In order to
achieve high quality and high efficiency in this production, it is necessary to set high requirements in
terms of production and management. In order to improve the management of this production, it is
necessary to consider several very important starting facts: knowing the position of flower production
globally and locally, especially in the country where this production is to improve, the possibility of
its development on a scientific basis and appropriate promotion of the flower industry that is, develop
flower placement strategies. Effective management can save resources, reduce costs and increase yields
and quality, leading to good market positioning.

Key words: flower industry, management, market segmentation, target and positioning
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YTHuaj rajerba NOKPOBHHUX yCeBa U NPpUMeHa 0M0epTHIN3ATOPA HA CAIPIKAj
NMPOTEeNHA, CKP00a U y/ba y 3pHY KyKypy3a Koku4apa (Zea mays L. everta Sturt)

XKesbko JJomujanosuh!, busbana lllesnh?”, Munena Cumuh®, Becna Jlparnuesuh’,
Heo6ojira Momuposuh', Henan Bypuh?

"'Vuusepsuret y beorpany, [losbonpuspennu dakynrer, beorpan, Cpouja
2 MuctutyT 3a nmoBprapcTBo, Cmenepescka [lananka, Cpouja

3MHCTUTYT 3a KyKypy3 ,,3eMyH [losbe*, beorpaa, Cpouja

“email: bsevic@institut-palanka.rs

VY pany je UCIMTUBaH yTHUIla] TOKPOBHUX yCeBa, ca U 0e3 mpumeHe ouodeprunuzatopa (bP) Ha
oapeheHa xemujcka cBOjcTBa 3pHa KyKypy3a koknuapa (xubpua ZPSC 611k FAO 600). Ormnen je
u3BezieH y THCTUTYTY 3a KyKypy3 ,,3eMyH Ilosbe* Tokom 2013/14-2015/16. ronune. I[TokpoBHe yceBe
Cy YMHMJIe YeTUPH BpcTe Ouibaka: 2 ierymuHose: V1-o0uuHa rpaxopuna, Vicia sativa L. (fam.
Fabaceae), V2-o3umu kpMuHM rpamak, Pisum sativum L. (fam. Fabaceae), 2 HenerymMuHo3He BpcTe:
V3-o03umu oBac, Avena sativa L. (fam. Poaceae) u V4-o3umu kpMHU Kelb, Brassica oleracea (L.)
convar. acephala (fam. Brassicaceae). /[Be BapujanTe ca cMeriama cy: V5-001MyHa rpaxopuiia + 03uMu
oBac ¥ V6-03MMHU KPMHH I'palliak + 03UMHU OBac U JBe KOHTpose V7-KoHTpoa (ciaama) U V8-KoHTposa
(rosno 3emspuire). [IOKpOBHU yCEBHU Cy CEjaHU y jJECEH, 3a0paBaHU KpajeM anpuia Uil Maja, HaKoH
yera je nojoBuHa napuesne Tperupana bd. CerBa Kykypy3a Kokudapa 00aBjbaHa je OJIOBUHOM Maja
y rycturu o 65.000 Gusbaka o ha. Hajeehu canpikaj nporenHa y 3pHy U3MEpEH je y BapujaHTh V4
(11,3%) y3 npumeny b® u Bapujantu V1 6e3 npumene b®d. [Tozutusan eekar bO youeH je y BapujaHTu
V6. IlocmarpaHo nojelMHaqyHo, JISTYMHHO3€ CY Y BUCOKOM CTENeHy yTulane Ha Behu cajipikaj poTenHa,
JIOK Cy CMelIe 3Ha4YajHHje yTHIIAlIe Ha aKyMyJIalijy IpoTenHa, yuMe ce nopehaBa XpaH/bHBH KBAJIUTET
3pHa. Caap:kaj ckpoba je Bapupao u 610 je Behu y BapujanTtama ca erymunosama V1 (61%), mro ce
o0jalmaBa HO3UTUBHUM OJITOBOPOM KYKypy3a Ha oOorahuBame 3emsbuinTa N. Hajsehu cagpxaj yipa
je usMepeH y Bapujantu V2 (6,6%). Ytunaj npumene b® je najuzpaxennju 'y V2,V3 u V7. Onpxusu
CHCTEMU Iajema, Mopesl MPEAHOCTH y oBehamy MOKPOBHOCTH 3€MJbUINITA U TOBehamwy NMpHUHOCA yCeBa,
3HauajHO MOTY Jla yTU4Y Ha rnoBehame HyTPUTUBHOT KBAJUTETA 3pHA.

KibyuHe peuyu: MOKpOBHH yCeBH, OMOGEpTHIIN3ATOP, KYKYpPy3 KOKHYap, 3pHO.
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The influence of cover crops and the biofertilizer on the protein, starch and oil
content of popcorn grain (Zea mays L. everta Sturt)

Zeljko Dolijanovic!, Biljana Sevic*, Milena Simic®, Vesna Dragicevic?,
Nebojsa Momirovic!, Nenad Djuric?

"University of Belgrade, Faculty of Agriculture, Belgrade, Serbia
“Institute for Vegetable Crops, Smederevska Palanka, Serbia
’Maize Research Institute ,,Zemun Polje*, Beograd, Serbia
*email: bsevic@institut-palanka.rs

The paper examined the influence of cover crops, with and without the application of biofertilizers
(BF) on certain chemical properties of popcorn kernels (hybrid ZPSC 611k FAO 600). The experiment
was carried out at the “Zemun Polje” Maize Institute during 2013/14-2015/16. years. The cover crops
consisted of four types of plants: 2 legumes: V1-common vetch, Vicia sativa L. (fam. Fabaceae), V2-
field pea, Pisum sativum L. (fam. Fabaceae), 2 non-leguminous species: V3-winter oats , Avena sativa
L. (fam. Poaceae) and V4- fodder kale, Brassica oleracea (L.) convar. acephala (fam. Brassicaceae).
The two variants with mixtures are: V5-common vetch + winter oats and V6- field pea + winter oats
and two controls V7-control (straw) and V8-control (bare soil). Cover crops were sown in autumn,
plowed in late April or May, after which half of the plot was treated with BF. Popcorn corn was sown
in the middle of May at a density of 65,000 plants per ha. The highest protein content in the grain was
measured in variant V4 (11.3%) with the application of BF and variant V1 without application of BF.
A positive effect of BF was observed in variant V6. Observed individually, legumes had a high impact
on higher protein content, while mixtures had a significant impact on protein accumulation, which
increases the nutritional quality of the grain.

The starch content varied and was higher in the varieties with legumes V1 (61%), which is explained
by the positive response of corn to soil enrichment with N. The highest oil content was measured in
the V2 variety (6.6%). The impact of BF application is most pronounced in V2, V3 and V7. Sustainable
cultivation systems, in addition to the benefits of increasing soil cover and increasing crop yield, can
significantly influence the increase in the nutritional quality of grain.

Key words: cover crops, biofertilizer, popcorn, grain.
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Bapupame pazsuha upsene ajereaune (Trifolium pratense L.)

bopucnas Ilerkosuh'*, Bojo Paguh', Mnuja Komsbenoruh', 3opan Joposuh?

TlosbonpuBpenuu paxynrer Yauepsureta y bamoj JIynu, bama Jlyka
’buorexunuku dakynrer Yausepsutera Lipue lope, [Toaropuna, Lpua F'opa
“email: borislav.petkovic@agro.unibl.org

usb oBOT HCTpaXkuBama je 61O /1a ce mpoyde MOpQOoIIoIIKe 0COONHE LPBEHE /Ij€TEINHE Y YCIOBUMA
Opackor noapyyja bamanyuke peruje. EkcriepuMeHTanHa HCIUTHBaka Cy peaii30BaHa Ha 0caM
TeHOTUIIOBA IPBEHE JjeTeIMHE Y BULIETOAUIIBeM nepuoay. Mizmely npocjeunux BpujeqHOCTH Ae0JbUHE
crabia ¥ BUCHHE OMJbKE J1Ba IIpBa OTKOCA U3 JIBUj€ TOJJMHE UCIIMTUBAbA HUje OMII0 3HAUajHUX pa3ivKa,
HajBehy BuCHHY je uMao npBu oTkoc apyre roauHe (80,0 cm). 'enotun 1 je umao HajBehy npocjeuny
BucHHy (78,0 cm) u nyxuny nucke (45,5 mm). ['eHotun 6 je Mao HajMamwy MPOCj€UHY BUCHHY OMIbKE
(74,0 cm), 6poj crabana (7,15), nedspuny crabna (3,3 mm) u gyxuny aucke (36,7 mm). Hajsehu 6poj
crabana 1o OMJBIM je UMAo T€HOTHII 3 Y IpBOM OTKocy apyre roause (10,40), kox oBOT reHOTHINA U
3a OBy 0cOoOMHY /00ujeHa je HajBeha BapujadunHocT (23,4%). [eHoTunoBu 6 u 8 cy uManu HajIIMpy
JIMCKY Y IPBOM OTKOCY JApyre roJuHe ucnutuBama (28,9 u 28,9 mm) a renorun 4 Hajeehy npocjedny
(25,2 mm). M3y3eB ocoOrHe BHUCHMHA OUJbKE KOJ KOj€ HUCY I00MjeHe 3HAaYajHe pasInke u3Mehy
TeHOTHUIIOBA, 32 CBE OCTaJle HCIIMTHBaHE 0COOMHE M3Mel)y 0TKOCa M FeHOTUIIOBA JJOOUjeHe Cy CTaTUCTUYKU
3HauajHe pa3nuke. [Ipocjeune BpujeaHocTu Opoja crabana no OMsbIM, Jy)KUHE U LIMPHHE JIHCKE TPBOT
OTKOCa MpBE U APYTOr OTKOCA JpyTe TOJIMHE HUCY OUJie CTAaTUCTUYKY 3Ha4ajHO pasnuuute. LlpBeHa
JjeTerHa je HajIpOJyKTUBHHUja Y IPBOM OTKOCY JIpyre TOJUHE KUBOTA, TO CE€ MOTBPAMIO U Y OBUM
HCTpakMBambUMa y Kojuma cy HajBehe BpujeaHoCcTH BehrHe UCIUTUBAHUX 0COOMHA T0OUjeHe y TOM
OTKOCY.

KibyuHe pujeun: npBeHa JjeTeanHa, OTKOC, TEHOTHII, MOP(OIIOIIKEe 0COOMHE, BapHjaOUIIHOCT.
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Variation in the development of red clover (7rifolium pratense L.)

Borislav Petkovi¢!", Vojo Radi¢!, Ilija Komljenovi¢ !, Zoran Jovovic?

'"Faculty of Agriculture, University of Banja Luka, Banja Luka
?Biotechnical Faculty, University of Montenegro, Podgorica, Montenegro
“email: borislav.petkovic@agro.unibl.org

The goal of this research was to study the morphological characteristics of red clover in the conditions
of the mountainous area of the Banja Luka region. Experimental tests were carried out on eight
genotypes of red clover over several years. There were no significant differences between the average
values of stem thickness and plant height of the two first cuttings from the two years of testing, the
first cutting of the second year had the highest height (80.0 cm). Genotype 1 had the highest average
height (78.0 cm) and leaflet length (45.5 mm). Genotype 6 had the lowest average plant height (74.0
cm), number of stems (7.1), stem thickness (3.3 mm) and leaflet length (36.6 mm). The largest number
of stems per plant had genotype 3 in the first cutting of the second year (10.4), with this genotype and
for this trait the highest variability was obtained (23.4%). Genotypes 6 and 8 had the widest leaflet in
the first cut of the second year of testing (28.9 and 28.9 mm) and genotype 4 had the largest average
(25.2 mm). Besides of the trait of plant height, no significant differences between genotypes were
obtained, statistically significant differences were obtained for all the other tested traits between clover
cuts and genotypes. The average values of the number of stems per plant, the length and width of
leaflet in the first clever cut of the first and second red clover cut of the second year were not statistically
significantly different. Red clover is the most productive in the first cutting of the second year of life;
this was also confirmed in these studies, in which the highest values of most of the tested traits were
obtained in that cutting.

Key words: Red clover, cut, genotype, morphological traits, variability.
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YceBajame 1 akyMyJialja TEMKUX MeTAJIa y MOJA3eMHUM U HAJ3eMHUM
opranuma Bpcrta u3 pona Festuca

Cuexana bpajesuh'™ XKespko [leneroBuh?, lopnana Auapejuh?, Ypour Anekcuh?,
Hukona Munanosuh?, Anekcangap Cumuh!

"Vuugepsurer y beorpany, [Tossonpuspennu paxyniret, beorpan, Cpouja
*YuusepauteT y beorpany, IHCTHTYT 3a IprMeHy HykJeapHe eHepruje, beorpan, Cpouja
‘email: snezabrajevic@gmail.com

Hakon excTpakiuje pyza, Ha 3eMJBHILITY Y OKOJIMHU PYJIHUKA OCTa]y BEJUKE KOJIWYMHE OTIATHUX
Marepuja - jaIoBUHE Koje UMajy JUPEKTaH YTHUIla] Ha OKOJIHe ekocucteMe. OTmnaHe MaTepuje caapxe
noBehaHe KOJIMYMHE TEIIKMX MeTajia U AETOHY]y c€ y BUly CUTHHX YE€CTHUIIAa HA MOBPIINHY 3eMJbHUILTA.
OBe yecTHIle Ce IMMyTEeM €O0JICKE epO3Uje Pa3HOCE Ha BEIUKE YIaJbeHOCTH, a Takohe (1yBUjaTHOM
€pO3HjOM MOT'Y IOCIIETH M 'y OKOJIHE BOJIOTOKOBE M JIAHIIE HCXpaHe, YUME TUPEKTHO YTUYY Ha 3][paBJbe
JbYAM M ’KMBOTHHbA. 300T TOTa C€ BEJIMKa MaXKkha MOKJIamba peMeIijalliji OBaKBUX MOBPIINHA, a jeHa
0/1 HaJeKOHOMUYHM]JUX U HajjeTHOCTaBHUX Mepa jecTe puropemenujauyja. Llnmb Hamer uctpaxupama
OMO je UCTITHUBAKE PeMeIHjallioHe CIOCOOHOCTH JiBe BpcTe U3 poaa Festuca (F. rubra — upBenu
BUjYK U F. arundinacea — Bucoku Bujyk). Ornen je nocrassbeH 01. anpuna 2021. roause y 3 noHaBbamba
Ha OIaraguIuTy (IoTalroHe jaJoOBUHE PyJHHUKA OJI0Ba, IIMHKA U Oakpa. BennunHa cBake nojejuHayHe
napiene o6una je 10 m?. VM3MepeHu caapikaj TEHIKUX MeTala y JMCTOBUMA KOHTPOJIHUX OHUJbaka H3HOCHO
je (mg kg'): Cd (1,6) <Ni (40) < Cu (49,3) <Pb (75) < Zn (285) < Mn (911) ko npBEHOT BHjyKa H
Cd (3,3) <Cu (22) <Ni (35) < Pb (88) < Zn (649) < Mn (930) ko BUCOKOT BUjyKa. AKyMyJIUpaHe
KOHIIEHTpaIlije y KopeHoBuMa Ousbaka ouie cy cienehe: Cd (4,8) <Ni (164) < Cu (175) <Pb (366)
< Zn (568) < Mn (2725) xon upsenor Bujyka u Cd (4,7) < Cu (53) <Ni (113) < Pb (226) < Zn (626)
< Mn (1396) xox BHCOKOT BHjyKa. Y KOpeHOBUMA 00e TpaBHE BPCTE U3MEPEHE CYy JIPACTUYHO BUIIIE
KOHILIEHTpAIHje TeHIKMX MeTalla y nopehemwy ca JMCcToM, 300T Yera ux MOXeMo KJIaCU(HUKOBATH Kao
eKCKIyziepe Temkux merana. O0e BpcTe MOrojHe Cy 3a MOKPUBakE J1€BACTUPAHUX MMOBPILIKHA 300T
CBOjUX HUCKUX MPOXTEBA y MOMIEAY MaKpOHYTPHjE€HATa, a 3aXBaJbyjyhu CHA)KHO Pa3BHj€HOM KUJINYACTOM
KOPEHOBOM cHcTeMy J100pO Be3yjy MOAJIOTY U CMamby]y Pa3HOLICHE OBUX YECTHUIlA ITyTEM €0JICKE U
¢biryBHjanHe eposuje.

Kibyune peun: Festuca arundinacea, Festuca rubra, puropemenujanuja, TEIKA METAIN, EKCKITYIEP
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After ore mining, large amounts of waste material — tailings -remain on the land around the mine,
directly affecting the surrounding ecosystems. The waste contains increased amounts of heavy metals
and remains on the soil surface in the form of small particles. These particles are dispersed over long
distances by wind erosion, and can also enter nearby waterways and food chains through flux processes,
directly affecting human and animal health. Therefore, great attention must be paid to the restoration
of such areas. One of the most economical and simplest measures is phytoremediation. The aim of our
research was to investigate the restoration ability of two species of the genus Festuca (F. rubra — red
fescue and F. arundinacea — tall fescue). The experiment was conducted on April 1, 2021, with 3
replications at the flotation tailings dump of a lead, zinc, and copper mine. The size of each individual
plot was 10 m?. The measured content of heavy metals in the leaves of control plants was as follows
(mg kg'): Cd (1.6) <Ni (40) < Cu (49.3) <Pb (75) < Zn (285) <Mn (911) for the red fescue, and Cd
(3.3) <Cu (22) < Ni (35) < Pb (88) < Zn (649) < Mn (930) for the tall fescue. The accumulated
concentrations in the roots of the plants were as follows: Cd (4.8) <Ni (164) < Cu (175) < Pb (366)
<Zn (568) < Mn (2725) for the red fescue, and Cd (4.7) < Cu (53) <Ni (113) <Pb (226) < Zn (626)
< Mn (1396) for the tall fescue. Significantly higher concentrations of heavy metals were measured
in the roots of both grass species compared to the leaves, classifying them as heavy metal excretors.
Both species are suitable for the reclamation of devastated areas because they have a low demand for
macronutrients, and because their strong fibrous root system binds the substrate well, reducing the
spread of these particles by wind and water erosion.

Key words: Festuca arundinacea, Festuca rubra, phytoremediation, heavy metals, excretors
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IIpuHoc OMOMace MHUCKAHTYCA TajeHOr Ha OJIATAJHMINTY (MJIOTALMOHE jaJIOBUHE

Annpejuh 'opgana!”, bpajesuh Cuexana®, Anekcuh Ypomr!, Munanosuh Hukona!,
Cumuh Anexcanmap?, [leixerosuh XKesbko!, Pakuh Tamapa®

"MHCcTUTYT 32 IPUMEHY HyKIIeapHe eHepruje, YHuBep3utet y beorpany,
Onespeme 3a paIuoeKoIorujy u arpoxemujy, beorpan, Cpouja.
TTosponpuBpeanau dakynret, Yausepsutet y beorpany, beorpan, Cpouja
‘buonomiku Qakynret, YauBep3uter y beorpany, beorpaa, Cpouja
‘email: gordanaa@inep.ac.rs

Opnaranuiura (aoTalMoHe jaJOBUHE PYIHUKA MeTaja MpPeACcTaBibajy BEIUKY MPETHY 3a )KUBOTHY
CPEIHY, jep Cy MOAJIOKHE epO3Uju U MOT'y 3araljuBaT okojHe ekocucteme. OBakBe MOBPILKHE Ce
OJUTUKY]Y OJICYCTBOM €J€MEeHaTa IJIOJHOCTH U BUCOKMM KOHIIEHTpalldjaMa TeIIKUX MeTajia Te Iyro
0CTajy HeHacesbeHe OMbKaMa. JelaH o1 HaunHa MpeBa3uiakemha OBOT MpodiieMa je rajehe MUCKaHTyca
(Miscanthus * giganteus), BUILIETOUIIET TPABHOT €HEPIeTCKOT yCeBa BUCOKO OTIIOPHOT HA HEMOBOJjHE
yciioBe cpenuHe. L{usb oBor ncrpaxkupama je npoleHa NpuHoca OuoMace MUCKaHTyca rajeHor Ha
oJ/utaraiuiITy (IoTaloHe jajgoBuHe. Pusomu muckanrtyca cy nocahenu y mapty 2016. ronuse Ha
OJNIarajuIITy (IOTAlOHE jaJOBUHE PyJHHKA OJI0BA M IIMHKA, KOjU ce€ Haja3M y eHTpanHoj Cpouju.
Ormien je MOCTaBIbEH MO CUCTEMY CIIydajHOT 010K qu3ajHa. [lopen KOHTPOIHOT, Ha YUCTO] JaIOBUHU
(K), popmupana cy jom 3 TpeTmana, u T0: fofarak 5 kg mysuunor uepnosema (T,), 106 kg/ha N, P u
K'y o6muky 16:16:16 hyopusa (T, ), kao u komOunamuja T, u T, (T, ). Y mapry 2017. n 2018.
TOJIMHE, TIPUJIMKOM JKETBE je n3Mepena 6uomaca. Hajsehu npunoc je sabenexen na T, (567 kg/ha
y ipBoj u 1455 kg/ha y npyroj ronuam), a HajMawu Ha yrctoj janoBunu (91 kg/ha y npsoj u 107 kg/
ha y npyroj roqunm), To ykasyje Ha BaXHOCT hyyOpema 3a YCIeIIHO rajehe MUCKAHTyCa Ha OfITarajIuIITy
¢ioranmone janosuHe. TokoM Apyre rogrHe MpUHOC OUoMace je 60 OYeKHMBaHO Behu y OHOCY Ha
IpBY TOAUHY KOZ CBUX TpeTtMmana usy3es T, (202 kg/ha y npsoj u 166 kg/ha y npyroj ronunm).
Hajsehe nosehame npunoca y apyroj y onHOCy Ha pBy rofuHy je youenona T, . (2,6 myra), HemTo
mamu 3a T, (2,4 myTa) 00K ko1 Ousbaka rajeHHX Ha YMCTOj jalOBUHM HUje npuMeheHo 3Ha4ajHo
nosehame npuHoca. ['ajere MUCKaHTyca Kao BUILIETOAMIILET 3acaa Ha OUIarajuIluTy (UIoTaluoHe
jaJoBHHE MOXke OUTH BeoMa KOPHCHO, jep MMa MO3UTHUBAH (PUTOCTAOMIN3AIMOHN yTHIA] HA OBAKAaB
THI MOJIOTe, MOACTUYE pa3Boj eleMeHarTa INIOJHOCTH y MPOBPIIMHCKOM CJIOjY, CIpeuaBa epo3ujy u
yOp3aBa NpUPOIHY CYKLECH]Y.

KibyuHe peun: MUCKaHTYyC, IPUHOC OMoMaca, oJularajuiuTe (GpaoTalloHe jaJlOBUHE, PEKYJITHBAIIM]a
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Mine flotation tailings pose a significant threat to the environment as they are prone to erosion and
can contaminate surrounding ecosystems. These areas are characterized by the macronutrients absence
and high heavy metals concentrations, and therefore remain uninhabited by plants for a long time. One
way to overcome this issue is by cultivating miscanthus (Miscanthus * giganteus), a perennial energy
grass crop that is highly resistant to adverse environmental conditions. The aim of this study was to
assess the miscanthus biomass yield grown on flotation tailings. Miscanthus rhizomes were planted
in March 2016 on a flotation tailings of a lead and zinc mine located in central Serbia. The experiment
was set up using a randomized block design. In addition to the control treatment on bare tailings (C),
three additional treatments were established: the addition of 5 kg of loamy chernozem soil (T,), 106
kg/ha of N, P, and K in the form of 16:16:16 fertilizer (T, ), and a combination of T, and T, (T, )
Biomass measurements were taken during harvest in March 2017 and 2018. The highest yield was
recorded in the T, treatment (567 kg/ha in the first year and 1455 kg/ha in the second year), while
the lowest yield was observed in the control treatment (91 kg/ha in the first year and 107 kg/ha in the
second year), highlighting the importance of fertilization for successful miscanthus cultivation on
flotation tailings. During the second year, biomass yield was expectedly higher compared to the first
year in all treatments except for T, (202 kg/ha in the first year and 166 kg/ha in the second year).
The greatest increase in yield between the two years was observed in the T, treatment (2.6-fold
increase), followed by T, (2.4-fold increase), while no significant increase was noted for plants grown
on bare tailings. Cultivating miscanthus as a perennial crop on flotation tailings can be highly beneficial
as it has a positive phytostabilization effect on this type of substrate, promotes the development of
fertility elements in the surface layer, prevents erosion, and accelerates natural succession.

Key words: miscanthus, biomass yield, mine flotation tailings, recultivation
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31paBCcTBEHN ACNEKT KBAJIUTETA MOBPTAPCKUX NMPOU3BOAA
Ha Teputopuju I'pana IlanyeBa

Xenena Majctoposuh’, Maja Cynumar, bornan IMapanejuh, baOka Jaun

HcTpaxupauko-pa3BojHu MHCTUTYT Tamuii, [TanueBo, Cpouja
*e-mail: majstorovic@onstitut-tamis.rs

[Tonpyuyje rpana [TanueBa 3ay3uma nospumHy o 75.500 ha ox gera je oko 64.000 ha unu 85 %
MOJbONPUBPETHO 3eMibHIITE. O TOJFONIPUBPEAHOT 3eMibHILTa BehrHa cy opanule u 6amre (58.500
ha) ca ycrocTaB/beHOM HHTE3MBHOM MOJBOIIPUBPEAHOM MPOU3BOAH0M. Kao nocnenuna nHTe3uBHe
MOJbONPUBPEAHE IPOU3BO/IHE Ca J€HE CTPAHE U MHYCTPHUjCKE 30HE KA0 U3BOPA OMACHUX U IITETHUX
MaTepuja ca Ipyre CTpaHe, HAMETHyJIa ce moTpeba carvie/iaBama 3/1aBCTBEHOI aCIIEKTa KBAJIUTETa
MOBPTapCKUX MPOM3BOJa MPOMU3BEIeHUX Ha TepuTopuju I'pana [TaHueBa. Y TOM 1MJby U3BPILEHO j€
UCTIUTHBAKE CTaba 3eMJbUINTA U yTUIIaja Ha OMJbKe Ha noApyyjy rpaja [Tanuesa unme cy oOyxBahene
CBe Karacrapcke onmTuHe rpaja Ilanuesa. McrpakuBama cy 00aBjbeHa Ha 1IE€JIOKYITHO] MOBPUIMHU
rpazna [lanueBa, ofHOCHO y KaracTapckuM omnmutuHama: [lanueso, Bojnosuna, banarcko Hoso Cerno,
Honoso, KauapeBo, CrapueBo, Omossuna, banarcku bpecrosan, BanoBo, JaOyka u [Torom.
HctpaxuBame je 00yxBaTno ykynmHo 31 nokanujy. Ca HaBeJeHHX JIOKaIija Y30pKOBAHO j€ YKYITHO
49 y3opaka noBpTapcKux Kyarypa (6enu n1yk — 3 y3opka, Opokonu — 1 y30pak, IpHHU JIyK — 2 y30pKa,
numa -1 y3opak, pedeonn — 2 y3opka, kappuoa — 1 y3zopak, kenepadba — 1 y3opak, kpacTtasai] — 3
y30pKa, KpoMIIHp — 5 y30paka, Kymyc — 2 y30pka, narnpuka — 18 y3opaka, napazaaj3 — 5 y3opaka,
nepiryH — 1 y3opak, npasmiyk — 1 y3opak, THKBHUIIA — 2 y30pKa U 3€JI€Ha cajlata — 1 y3opak) npema
KaJleHapy MyHe (pU3HOIIOIIKE 3pEI0CTH MPOU3BO/Ia. Y HABEJCHUM Y30pLiMMa UCIIMTHUBAH j€ Ca/IpKaj
TemKuX MeTana u meranouaa (As, Cu, Zn, Cd, Mn, Pb u Hg), ocraraka nectunuaa (opranodochopHux
NecTUInIa, kKapbamara, Tpua3uHa, MUPETPOUIa, OPraHOXJIOPHUX MECTUIMIA) U caJprKaj HUTpaTa U
HUTPUTA.

HcnutrBama cy nmokasasna Jia ¢y yTBpheHH caapkaju TEeHIKUX MeTaja, pe3uaya MecTUlHIa Kao U
HUTpaTa U HUTPUTA KOJI CBUX 49 y30paka MOBPTAapCKUX KYJITypa ca pa3InuUTUX JIOKAJUTETa MoApyYja
rpasna [Tanyesa Hxu on MJIK negunncanux Baxxehom 3aKOHCKOM peryaaTuBOM, LITO j€ 01 KJbYYHOT
3Hauaja 3a 3/[paBJbe CTAHOBHUILTA ca TepUTOpHje rpasa IlaHdyeBa kao MpeTeXHUX KO3yMeHara.

K.]'by‘lHe peur: MOJbOIPUBPEAHN ITPOU3BOAN, TCHIKN METAJIN, OCTAllN NIECTUIW A, HUTPATH, HUTPUTHU

3AXBAJIHUIIA: OBO ucTpaxuBame je noJpxajito MUHUCTApCTBO HayKe, TEXHOJIOMIKOT pa3Boja U
nuHoBaiyja Peny6nuke Cp6uje, rpant 6poj 451-03-47/2023-01/200054.
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The area of the city of Pancevo occupies an area of 75,500 ha, of which about 64,000 ha or 85% is
agricultural land. Most of the agricultural land is arable land and gardens (58,500 ha) with established
intensive agricultural production. As a consequence of intensive agricultural production on the one
hand and the industrial zone as a source of dangerous and harmful substances on the other, the need
to look at the health aspect of the quality of vegetable products produced on the territory of the City
of Pancevo was imposed. To that end, an examination of the condition of the soil and the impact on
plants in the area of the city of Pancevo was carried out, which covered all the cadastral municipalities
of the city of Pancevo. Research was carried out on the entire area of the city of Pancevo, that is, in
the cadastral municipalities: Pancevo, Vojlovica, Banatsko Novo Selo, Dolovo, Kacarevo, Starc¢evo,
Omoljica, Banatski Brestovac, Ivanovo, Jabuka and Glogonj. The research included a total of 31
locations. A total of 49 samples of vegetable crops were sampled from the mentioned locations (garlic
- 3 samples, broccoli - 1 sample, onion - 2 samples, melon - 1 sample, green beans - 2 samples,
cauliflower - 1 sample, kohlrabi - 1 sample, cucumber - 3 samples, potato - 5 samples, cabbage - 2
samples, pepper - 18 samples, tomato - 5 samples, parsley - 1 sample, leek - 1 sample, zucchini - 2
samples and lettuce - 1 sample) according to the calendar of full physiological maturity of the product.
The composition of heavy metals and metalloids (As, Cu, Zn, Cd, Mn, Pb and Hg), pesticide residues
(organophosphorus pesticides, carbamates, triazines, pyrethroids, organochlorine pesticides) and the
content of nitrates and nitrites were examined in the mentioned samples. Tests have shown that the
determined contents of heavy metals, pesticide residues as well as nitrates and nitrites in all 49 samples
of vegetable crops from different localities of the city of Pancevo are lower than the MDK defined by
the current legislation, which is of key importance for the health of the population of the territory of
the city of Pancevo as the predominant consumers.

Key words: agricultural products, heavy metals, pesticide residues, nitrates, nitrites
ACKNOWLEDGEMENTS: This research was supported by the Ministry of Science,

Technological Development and Innovation of the Republic of Serbia, grant number 451-03-
47/2023-01/200054
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IMonpyuyje rpaga IlanueBa je y IykeMm HEepUOAY H3JIOKEHO OpPOJjHHMM aHTPONOTEHHM YTHIAjUMa
KOJU MOTY HEraTHBHO Jla C€ OJpa3e Ha KBAINUTET MOJbONPHUBPEAHNX 3€MJBHILTA, 4 CAMUM TUM U Ha
KBAJIUTET MOJHONPUBPEAHUX MPOU3BOJIA OUIBHOT MOPEKIIA MPOU3BEICHUX Ha TOM 3eMJBHUILTY. I'pan
[TanueBo Ha mepudepuju y UHIYCTPUCKO] 30HU MMa NoBehaHy eMUCH]y KHUCENIHUX OKCHJIA, TeHIKUX
MeTaJla U IPYTUX OMAaCHUX M HITETHUX MaTepHja U BUXOBY MMOTEHIMjaIHy aKyMyJalujy y pecypcuma
npupoaHe cpenuHe. Ca apyre crpaHe mopen nocrojehe pasBujeHe MHIYCTpHje IIUpPE MOJpYydje
rpaga (oxo 85 %) ce 6aBM OCHOBHOM IOJHOIIPHUBPEIHOM MPOM3BOIAHOM KOja C€ MOpa OJBHjaTH
yCIOBMMA TAaKBUM Jia MOTY 00€30eIUTH MpPOM3BOAY 3JPaBCTBEHO 0e30€IHUX MpOHM3BoAa. Y TOM
LIUJbY U3BPLICHO j€ UCIIUTHBAE CTama 3eMJBUIITA U YTUIlaja Ha OUJbKe Ha oapy4jy rpajaa [Tanuesa
yuMe cy oOyxBaheHe cy cBe KaracTtapcke ommtuHe rpajaa [lanuesa. McTpaxuBama cy obOaBbeHa
Ha ILEJIOKYITHO] TMOBpIIMHM Tpana [laHueBa, OJHOCHO Yy KaracTapckuM ommTHHama: I[laHueBo,
Bojnosuna, banarcko Hoso Ceno, JlonoBo, Kagapero, CtapueBo, Omosbuiia, banarcku bpecronari,
WBanoBo, Jabyka u I[morows. Monutopusr je oOyxBaruo ykymHo 31 nokamujy. Ca HaBeneHUX
JIOKallMja y30pKoBaH je yKymHo 51 y3opak patapckux Kynrtypa (5 y3opaka coje, 13 y3opaka MiieHurie,
14 y3opaka cyHunokpera u 19 y3zopaka KyKypy3a) mpeMa KajeHaapy MmyHe (U3HOJIOIIKE 3PeI0CTH
NIpOU3BOJa. Y HABEJICHUM y30pIMMa MCIIUTHBAH j€ caJpiKaj TEIIKUX MeTana u Metanounna (As, Cu,
Zn, Cd, Mn, Pb u Hg), octaraka nectuuua (opranodochopHux nectuuuga, kapbamara, TpuazuHa,
MUPETPOU/Ia, OPraHOXJIOPHUX MECTULUAA W HHUTpaTa U HUTPUTA. YTBpPHEHHU cajpiKaju TEHIKUX
MeTalla, pe3uiya MecTUll1a Kao U HUTpaTa U HUTPUTA KOJ CBUX 51 y30pKa paTrapcKux KyiaTypa ca
Pa3NUYUTHX JIOKaNUTeTa noapyyja rpaja [lanuesa cy 3HatHo Hku o1 M/IK nedunncanux Baxkehom
3aKOHCKOM PETYJIaTHBOM. YIIPKOC 0XpabpyjyhuM pesynrarriMa HEOIXOAHO j€ HACTaBUTH CHCTEMATCKO
npahewme OMJBHUX MPOU3BOJa Ha Teputopuju I'pana [lanyeBa y by GopMupama U J10MyHaBambe
0a3e mojiaraka o CTENEeHy U KapakTepucTHKaMa 3aralema, Kao M BpcTaMa MPUCYTHHUX MOJIyTaHaTa.

K.]'by‘IHe peun: nmoJbOprUBpPEIAHU IMTPOU3BOAU, TCIIKHA METAIN, OCTAIU NIECTUINA, HUTPATU, HUTPUTHU
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The area of the city of Pancevo has been exposed to numerous anthropogenic influences for a long
period of time, which can have a negative impact on the quality of agricultural land and, therefore,
on the quality of agricultural products of plant origin produced on that land. The city of Panc¢evo on
the outskirts of the industrial zone has an increased emission of acid oxides, heavy metals and other
dangerous and harmful substances and their potential accumulation in the resources of the natural
environment. On the other hand, in addition to the existing developed industry, the wider area of
the city (about 85%) deals with basic agricultural production, which must be carried out under such
conditions as to ensure the production of health-safe products. To that end, an examination of the
condition of the soil and the impact on plants in the area of the city of Pancevo was carried out,
which covered all the cadastral municipalities of the city of Panc¢evo. Research was carried out on
the entire area of the city of Pancevo, that is, in the cadastral municipalities: Pancevo, Vojlovica,
Banatsko Novo Selo, Dolovo, Kac¢arevo, Star¢evo, Omoljica, Banatski Brestovac, Ivanovo, Jabuka
and Glogonj. The monitoring included a total of 31 locations. A total of 51 samples of field crops (5
samples of soybeans, 13 samples of wheat, 14 samples of sunflower and 19 samples of corn) were
sampled from the mentioned locations according to the calendar of full physiological maturity of
the product. The content of heavy metals and metalloids (As, Cu, Zn, Cd, Mn, Pb and Hg), pesticide
residues (organophosphorus pesticides, carbamates, triazines, pyrethroids, organochlorine pesticides
and nitrates and nitrites) was examined in the mentioned samples. The determined contents of heavy
metals, pesticide residues as well as nitrates and nitrites in all 51 samples of arable crops from
different localities of the city of Pancevo are significantly lower than the MDK defined by the current
legislation. Despite the encouraging results, it is necessary to continue the systematic monitoring of
plant products on the territory of the city of Pancevo in order to create and supplement the database
on the degree and characteristics of pollution, as well as the types of pollutants present.

Key words: agricultural products, heavy metals, pesticide residues, nitrates, nitrites
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360r TpaauuMje NPOU3BOJIKHE U YHOTPEeOHE BPEIHOCTH KYKypy3a Y UCXPaHHU JbYJIU, CTOKE U Y
WHYCTPHJCKO] Ipepaau, KyKypy3 JOMUHUpPA Yy CTPYKTYPH IPOU3BOAHkE Ko Hac. [Ipumapuu nusb
MIPOU3BOH-E KYKYpy3a je 1001jame BUCOKUX M CTAOMIIHUX MTPUHOCA KBAJIUTETHOT 3pHa. EBUIEHTHE
Cy KJIUMaTCKe MPOMEHE Yrje MOCIeaMIIe UMajy 3HauajaH yTUIa] Ha TOJbOIPUBPETHY POU3BOAY. 32
ycIex y Ipou3BOAKY HajBaXKHU]H je TpaBUiIaH n300p XuOpuaa koju he y KOHKpeTHUM yCIIOBUMA KIIUME
1 3eMJbUIITa OMOT'YNHMTH MOCTU3alkhe MAKCUMAIIHUX MPUHOCA, @ TUME U HajBehH npocnepureT. Y 0BOj
CTY/IWjU UCTIUTHBAH j€ yTUIla] XuOpHIa 1 JJoKaIuTeTa Ha MOp(oJIoIIKe 0COOMHE, KOMITOHEHTE TPUHOCA
U MIPUHOC 3pHA KyKypy3a. Mcnutusano je cenam BC xubpuna kykypysa, HI-BC Ridan u H2- BC
Majstor, Ha 1Ba nokanutera: [Toponun u Kyna. Behu ytuinaj Ha ncnurupane napameTpe UCIOJbUIIN
Cy UCIIMTHUBAHU XUOPHUIU y OIHOCY Ha JIoKasiuTeT. Pe3ynTaru cy mokasanu aa je Hajehe BpenHOCTH
MOp(OJIOUIKUX 0COOMHA, Ka0 U MPUHOC 3pHA KyKypy3a 3abenexeH je y xubpuaa H1, nok je xubpun
H2 nmao HajBehe BpeJHOCTH KO/ KOMIIOHEHTH NpuHOca. Takohe, 3a ucnutuBane xulpuse sehe
BPEAHOCH 3a MPOAYKTUBHE OCOOMHE PETHCTPOBaHE Cy Ha JIokaauTeTy I1opoiuH y 0OJHOCY Ha JIOKaJIUTET
Kyna, rne cy 3abenexene Behe BpegHOCTH MOP(OIOIMIKUX MMapaMeTapa 3a UCIIMTUBAaHE XUOpHIe.
I'enoTunosu ca noBehaHoMm enacTuyHolIhy mpemMa aOMOTUYKUM U OMOTHYKUM (haKTopuMa cTpeca,
UCTIOJbaBajy 00Jbe pe3yiTaTe y NPOu3BO/IHbH U IOBOJBHUJH Cy 3a CETBY Y CYLIHUM YCJIOBHMA, jep 00be
MOJIHOIIIE YTHUIIA] CyILIE Tj. KIMMATCKUX MPOMEHa.

KibyuHne peun: Kykypy3, Jlokaluja, MOpQoIIoIKke 0COOMHE, XUOPHIU, TPOJYKTUBHOCT, TPUHOC 3pHA.

3axBajIHHIIA

HcrtpaxuBame je moapkano MUHUCTAPCTBO HAayKe, TEXHOJOIIKOT pa3Boja U HHOBanuja PemyOnuke
CpoOuje (6pojeBu: 451-03-47/2023-01/200032; 200116 u 200045) u AIIB, IIpojexar 2022-2023:
AHanu3a npuMeHe a30Ta Ha MPOIYKTUBHOCT KyKypy3a paznuuute GAO rpymne 3pema IpUMEeHOM
KJIACUYHE U MOJIEpPHE TEXHOIIOTH]e.
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Due to the tradition of production and use value of maize in the diet of people, livestock and in industrial
processing, maize dominates the production structure in our country. The primary goal of maize
production is to obtain high and stable yields of quality grain. Climatic changes are evident, the
consequences of which have a significant impact on agriculture production. The most important thing
for success in production is the correct selection of hybrids which, in specific climate and soil conditions,
will enable the achievement of maximum yields, and thus the greatest prosperity. In this study, the
influence of hybrids and locality on morphological traits, yield components and maize grain yield was
investigated. The examined hybrids had a greater influence on the investigated parameters in relation
to the localities. Seven BC maize hybrids were tested, H1-BC Ridan, and H2- BC Majstor, at two
localities: Porodin and Kula, in Serbia. The results showed that the highest values of morphological
traits, as well as the yield of maize grains, were recorded in the hybrid H1, while the hybrid H2 had
the highest values for yield components. Also, for the tested hybrids, higher values for productive traits
were registered at the Porodin locality compared to the Kula locality, where higher values of morphological
parameters were recorded for the tested hybrids. Genotypes with increased elasticity towards abiotic
and biotic stress factors show better results in production and are more favorable for sowing in dry
conditions, because they better tolerate the impact of drought, i.e. climate change.

Key words: maize hybrids, locality, morphological traits, productivity, grain yield.
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IIponeHa pu3uKa 1o 3ApaBJbe 01 TEIKUX METAJIAa y JUCTOBUMA JUBJbET 3e/ba
(Rumex crispus L.) cakyllJbeHOT Y OKOJIMHU TepMoeJiekTpaHe ,,Hukosa Tecaa*
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Cakymbambe CaMOHMKINX OMJbaka ca MPUPOJAHMX CTAHUILITA U HbUXOBO KOpUIIheme y UCXpaHU U
HapOJIHO] MEIMIIMHHM, TPaJHIIKja je Koja ce HacTaBJba A0 AaHac. [losbeko 3esbe (Rumex crispus L.) je
BUILIETO/IUIIIHHA 3eJbacTa OMJbKa KOja HacesbaBa Pa3IMuuTa CTAaHUILTA, U YECT j€ KOPOB Ha MOJbOIPHBPETHUM
noBpIIMHamMa. Mitaau JIMCTOBU OMJbaka ca BUCOKOM XPaHJbMBOM BpEAHOIINY KOPHCTE C€ Y UCXPaHU
Kao noBphe, a KopeH, cTabi0, JIMCT U MJIOAOBU Y HAPOJIHO] MEIUIIMHU 32 JICUSHE Pa3HUX OOJIECTH.
Tepmoenekpane Ha yrajb cy jefjaH o] Hajehux u3Bopa 3aral)ema TEIKUM MeTaTuMa KOjU ce TaJoxe
Ha 3eMJBHIITE Y BbUXOBO] IINPOj OKOIMHU. {1k HcTpaxuBama je 61o aa ce: 1) u3amepe KOHIEHTpaluje
TEIIKUX MEeTaJla y 3eMJBUIITY U 2) IPOLIEHU MOTEHIMjaIHU PU3HMK TEIIKUX METala 10 3/{paBJbe JbY/IH,
MOBe3aH ca KopulhemeM y HCXpaHU JTUCTOBA JIMBJBET 3€Jba CAKyIJbEHUX y IIUPO] OKOIUHHU
TEPMOEJIEKTPaHE.

VY30p1u JMCTOBA U 3eMJBHIITA Cy Y3€TH ca 15 oKaluja y 30HH BUILIECTPYKE UHTYCTPHjCKE AaKTUBHOCTH
Y MHTE3UBHE MOJHONPUBPEIHE MPOU3BOAE, Ca IIHPET MoJpyyja y KOMe ce Hajia3u TepMmoenekpaHa
Hukona Tecna A u b. YkynHe koHIeHTpanyje Temkux merana/meranouna (As, Cd, Co, Cr, Cu, Ni,
Pb u Zn) y 3emibuIITY, Ka0 U BUXOBE KOHLIEHTpanuje y tuctoBuma mepere cy ICP-OES ananurnakom
TEXHUKOM. PH3HK 10 37jpaBJbe J1e1ie M OIpaciuX ycie Koprihema TUBJbET 3eba Y UCXPAHU MPOLIEHEH
je Ha OCHOBY KOJINYHMKA OMTACHOCTH, MHJIEKCA OMTACHOCTH, KaHIIEPOT'€HOT PU3HKA U YKYITHOT KaHLIEPOTeHOT
pusuka. YkynHe koHuentpamuje Co u Ni cy nmpema Ypeadu o rpaHiYHAM BpeIHOCTUMA 3aralyjyhux,
LITeTHUX U OTIACHUX Marepuja y 3emsbuity, Penyoinke Cpbuje, Ouse n3Ha L KOpUTOBaHUX T'PAaHUYHUX
BpeIHOCTH Ha 13, oqHocHO 10 MCIUTHBAHUX JIOKalKja, TUM PEIOM, all HU Ha JeHO] O]l IhUX
KOHIIEHTpalija HUje Mpela3uiia KOpUroBaHe peMeujalnone BpeJHocTH. /JJoOujenn koeduiujeHT
OIACHOCTH, MHJIEKC OMAaCHOCTHU, KaHIIEPOT€HN PU3UK M YKYITHU KaHIEPOT'€HU PU3UK YKa3yjy /1a He
MIOCTOjH 37PAaBCTBEHU PU3UK O U3JI0KEHOCTH TEIIKUM MEeTajJuMa, Kao MOCIeIuIe KOH3yMHUpamba
muiha JUBJbET 3eJba CAKyIUbEHOT Ha HIMPEM MOJAPYY]y TEPMOENIEKTPaHe.

KibyuHe pe4u: TEIIKH METAIU, TOJBCKO 3€Jb€, TEPMOETIEKTPaHa, IPOLIEHA PU3HKA 110 3/IpaBJbe
3axBajTHHIIA

OBo ucTpaxkuBame je GUHAHCUPAHO Of cTpaHe MHUHMCTApCTBa 3a HayKy, TEXHOJIOIIKH pa3Boj U
nHoBanyje Peny6nuke Cp6uje, y okBupy yrosopa 6poj 451-03-47/2023-01/200011.
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Wild plants collection from their natural habitats and using them for human nutrition as well as
traditional medicine is a heritage continuing until the present time. Curly dock (Rumex crispus L.) is
a perennial herbaceous plant grown on various habitats; it is also a weed in agricultural areas. Curly
dock young leaves with high nutritional value are used in human diet as vegetables, whilst the root,
stem, leaves, and fruits are used in traditional medicine for the treatment of various diseases. Coal-fired
power plants represent one of the most important sources of heavy metal pollution; after release from
power plants heavy metals are deposited in soil in surrounding area. The aim of the research was to
1) determine the concentrations of heavy metals in the soil and 2) assess the potential health risk
associated with heavy metals through consumption of curly dock leaves collected in the wider area of
the thermal power plant.

Leaves and soil samples were taken from 15 locations in the zone of multiple industrial activities and
intensive agricultural production, from the wide surrounding area of the Nikola Tesla A and B Thermal
Power Plant. Total concentrations of heavy metal/metalloid (As, Cd, Co, Cr, Cu, Ni, Pb and Zn) in
soil samples, as well as their concentrations in dry leaves, were measured by ICP-OES. The health
risk for children and adults consuming curly dock leaves was assessed based on the hazard ratio, hazard
index, carcinogenic risk and total carcinogenic risk. According to the Regulation on limit values of
polluting, harmful and dangerous substances in the soil, of the Republic of Serbia, the total soil
concentrations of Co and Ni were above the corrected limit values at 13 and 10 investigated locations,
respectively, but at none of those locations the concentration exceed the corrected remediation values.
Health risk assessed by the estimated hazard ratio, hazard index, carcinogenic risk and total carcinogenic
risk indicate that there is no health risk from heavy metals exposure, resulting from consumption of
curly dock leaves collected in the wider area of the thermal power plant.

Key words: heavy metals, curly dock, thermal power plant, health risk assessment
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YTHnaj poka caame Ha pacT U NPUHOC CJIaTKOr Kpomnupa (Ipomoea batatas 1..)
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OBO UCTpaXHBamkEe je CIPOBEIACHO J1a OU ce TPOIEHUIIO oAroBapajyhe Bpeme caime CIaTkor
kpomiupa (I[pomoea batatas L.). Canmwa coptu Beauregard (napanyactu tam) u O 'Henry (cBeTn
THM) U3BeAcHA je y aBa poka (20. maja u 10. jyna). HaBenene copre ce puIOreHeTCKu pPasiiuKyjy.
Copra Beauregard je y npBoM poKy caame (popmupaia kpahy riaBHy rpany (ctabio), aau Behu 6poj
O0ouHux rpa”a u Behu O6poj nucroBa y nmopehemy ca Oubkama y ApyroM poky calme. buibke copre
O’Henry cy cnimaanx Mopdoomkux ocodnHa 6e3 003upa Ha pok cajime. KoMmoHeHTe npruHoca copre
O’Henry, ykymnHa maca 3ajebJpanor kopena (2.812,4-3.176,0 g) u 6poj 3ane0sbainX KOPEHOBA 110
owsbiy (8,4-8,7), 6uite cy 3HayajHo Behe y mopehemy ca coprom Beauregard (1.764-1.895 g; 4,9-8,1
) y 06a poka canme. IIpBH poK caame MoKa3ao ce MOBOJBHHU]UM 3a copty Beauregard (37,9 t/ha),
JIOK j€ IPYTH POK cajmbe 300r O0JbET 3IpaBCTBEHOT CTama OnJbaka morogoao coptu O Henry (50,6
t/ha’!). Tp)KUIIHK TPUHOC HABEICHUX COPTH, Y 00a poKa cajiibe, Kpetao ce o 84 10 92%.

Kiby4He pedn: ciaTku KpOMITUD, POK cajlibe, copTa, MOp(hoIIoIKe 0COOUHE, IPUHOC.
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Effect of planting date on growth and yield of sweet potato (Ipomoea batatas L.)
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This research was conducted to evaluate the appropriate planting time of sweet potato ([pomoea batatas
L.). Beauregard (orange type) and O’Henry (light type) cultivars were planted in two periods (May
20 and June 10). The listed varieties are different phylogenetically. The Beauregard variety formed a
shorter main stem in the first planting date, but a greater number of side stems and a greater number
of leaves compared to plants in the second planting date. Plants of the O'Henry variety had similar
morphological characteristics regardless of the date of planting. The yield components of the O’Henry
variety, the total mass of storage root (2812.4-3176.0 g) and the number of storage root (8.4-8.7) were
higher compared to the Beauregard variety (1764-1895g; 4.9-8.1) in both planting dates. The first date
of planting proved to be more favourable for the Beauregard variety (37.9 t/ha), while the second date
of planting favored the O’Henry variety (50.6 t/ha) due to the better health condition of the plants.
The marketable yield for both varieties in both terms of planting ranged from 84-92%.

Key words: sweet potato, planting date, variety, morphological characteristic, yield.
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PamanoBa aHa/Iin3a Ha IUI00OBUMA NpeACcTaBHUKA paMuiiuje Apiaceae —
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3aunHCKe OMIbKe OJUIMKY]Y ce OoraTuM U cieun(UIHUM XEMH]CKHM CaCTaBOM U IIUPOKO Ce KOPUCTE
y pa3iauuuTe cBpxe (Kao 3a4MHM y KyJIWHApCTBY, Y HAPOJIHO] MEIUIIMHH, Y apoMarepanuju, y
nappuMepHjcKoj HHAYCTpUjH). Y OBOM pajay, PaMaHOBH CIIEKTpH CHUMJBEHHU AUPEKTHO Ca M0jeIMHAYHUX
wiogosa anuca (Pimpinella anisum L.), xuma (Carum carvi L.), xopujanaepa (Coriandrum sativum
L.) u mopaua (Foeniculum vulgare L.) n oTKpuBajy ozpel)eHe KapakTepuCTUYHE TPaKe KOJU C€ MOTY
MIPUITKUCATH TPUMApHUM OMJBHUM MeTabonuTuma. HajkapakrepucTuuHuju curiaiau Ha 1688 u 1568
cm', mocieanna cy JUTHUHA, KOjH je TNIaBHa KOMIIOHEHTa helnjCcKuX 3u/10Ba y TBPAOM MEPUKAPITY
iozioBa. OBa Tpaka MOTUYE O UCTe3aha APOMATUYHHX NPCTEHOBA (PEHOHUX jeANbEHha Koja GopMUpPajy
MOJIMMEPHY CTPYKTYpY JUTHUH. Tpaka BUCOKOT MHTEH3UTETa Ha Oko 1442 cm™' MoXke ce mpuIucaTH
CH, Bubpanujama HE3aCHIIEHNX MACHHUX KucennHa. CTeneH He3acuheHOCTH MACHHX KHCETHHA MOXKe
ce MPOLCHUTH Ha OCHOBY NOBPIIMHE MMUKOBa Ha no3uiujama 1240 u 1312 cm™, koje cy mocnenuia
=CH- BubOpanujama JbyJjbara U yBpTamba MeTujIeHa. [ eHepasHO, MOHOIIMKINYHU MOHOTEPIICHH
MoKa3yjy MHTEH3MBHE Tpake 300r BuOpanuja ucrezama C=C Be3a Ha oko 1680 cm™'. ¥V ciyuajy
JIMMOHEHA, CUTHAJI je eBuieHTaH Ha 1680 cm™' 300r v (1ukioxekcern C=C), IOK ce Tpake KapaKTePUCTUIHE
3a KapBOH jaBJbajy Ha 1670 u 1644 cm™'. BehnHa MOHOIMKIMYHUX TEpIIeHA Takole mokasyje jaKy
BUOparnjy npcrena usmehy 730 u 760 cm™', a 3a mumoHeH Ha oko 780 cm™'. I'paduuku npuka3 PC
aHanu3e ykasyje Ha jaBe rpyne ob6jekara ayx PC1 oce: mopau, KuM u aHuc, Kopujanzaep. Bapujadne
OZITOBOPHE 3a OBO pa3aBajame cy Ha 1579, 1461, 1104 u 667 cm™' Mory yka3uBaTH peOM Ha JIMTHUH,
He3acuheHe MacHe KUCeIMHe U MOHOTepIrieHe. PamaHoBa crieKTpocKomnuja ce rnmokasaia kao 0p3 u
KOPHCTaH aJiaT 3a Op30 MpoLEHUBabE CaApiKaja €TAPCKOT yiba y IJI0I0BUMA 3aUNHCKUX OMIbaKa.

KibyuHe peun: aHuc, KuM, KOpujaHaep, Mopad, in Sifu aHaJIn3a
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Spices plants are characterized by a rich and specific chemical composition and are widely used for
many purposes (as spices in cooking, in folk medicine, in aromatherapy, in the perfume industry). In
this work, Raman spectra recorded directly from individual anise (Pimpinella anisum L.), caraway
(Carum carvi L.), coriander (Coriandrum sativum L.), and fennel (Foeniculum vulgare L.) fruits
revealed some characteristic bands that can be assigned mainly to primary plant metabolites. The most
characteristic signals at 1688 and 1568 cm™' are due to lignin, which is a major component of cell
walls in the hard pericarp. This band is related to the stretching of the aromatic rings of the phenolic
compounds that form the polymeric structure of lignin. The intense band near 1442 cm™' can be assigned
as the CH, shear deformation vibration of unsaturated FA. The degree of unsaturation of FA can be
estimated from the peak area of the bands at 1240 and 1312 cm™', which are due to in-phase =CH—
symmetric rocking and a methylene twisting vibration, respectively. In general, monocyclic monoterpenes
show intense Raman bands due to stretching vibrations of C=C bonds at about 1680 cm™'. In the case
of limonene, signal evident at 1680 cm™' due to v(cyclohexene C=C), while for carvone these bands
occur at 1670 and 1644 cm™'. Most monocyclic terpenes also show a strong ring deformation vibration
between 730 and 760 cm™!, and for limonene this band is at about 780 cm™'. The score plot of PCA
indicates two groups of objects along the PC1 axis: fennel, caraway and anise, coriander. The variables
responsible for the differentiation at 1579, 1461, 1104 and 667 cm™ could indicate lignin, UFA and
monoterpenes, respectively. Raman spectroscopy showed as fast and useful tool for fast recognition
of fruits essential oil content in spices plants.

Key words: anise, caraway, coriander, fennel, in situ analysis
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usb oBe cTynuje Ono je 1a ce yTBpAM caapxkaj azora U Gocdopa y 3emspuiity CpOuje, Ha
TEPUTOPUjH KOjy CBOJUM paJioM MOoKpuBajy [losbonpuBpeiHe caBeTojaBHe U CTpyUYHE CITyKOe [IeHTpaiHe
Cpbuje (IICCC). Cryauja oOyxBaTa nogaTke o cagpikajy azora u hocdopa y 00paiuBoM MOJbONPUBPETHOM
3eMJBUINITY Ha 0a3M CHPOBEIEHUX aHaIN3a KOHTPOJIe MIOAHOCTH 3eMsbuiTa y 2020. TOIUHM KOj€ CY
criposernie [ICCC. Konrposa ruiogHocTy ypaheHa je y3 TUrMTaaHy eBUICHIH]Y Y30pKOBamba 1 cOPTBEPCKY
mardopmMy 3a aTe caBeTe o yrnorpedu hyOpuBa u mpuMeHH IPYTMX Mepa 3a OuyBame KBaJIUTETa
3eMJbUINTA. XEMHU]CKa aHAIIM3a Y3€TUX y30paka ypalheHa je y akpeiuToBaHuM jJaboparopujama. Caapxaj
azora (N) ogpehusan je metogom 1o Kotzman--y pauyHCKUM IyTeM U3 Xymyca, Ha y30pKy o 30.957
napuesna ca noppiuuHom ox 19.629,24 ha. Canpixaj pocdopa (P,0,) onpehusan je mo metonu Engenr-a
n Riehm-a, Ha y30pky on 28.944 napuena ca nospumnHoM of 18.459,96 ha. Jlobujenu pesynraru
MOKa3aJHu cy Ja je Ha 64,59% ncnutuBaHuX NOBPIIMHA OHOCHO Ha 12.678,81 ha yTBphen nobap HuBO
o6e36ehenoctu azota u To ox 0,2-0,1%. Ha oko 27,68% ncnuTrBaHUX MOBPIIMHA OTHOCHO Ha 5.108,92
ha yTBpheH je Bpio Bucok HUBO 00e36ehenoctu pocdopom u to ox 40,01-50,00 mg /100 g 3emspumITa.
Jlo6ujeHu pe3yaTatu JONpUHOCE pa3BOjy CTpaTeruja MpuMeHe XeMHUKaluja U OJp>KUBOCTHU )KUBOTHE
cpenrHe 0e3 TOKCMYHOCTH OJHOCHO NMPABUYHOM, 3PaBOM U €KOJOLIKH MPUXBATIBUBOM CUCTEMY
MIPOU3BO/IHHE XPaHe.

Kibyune peun: 3emsbuiTe, cajipikaj a3ora 1 hocdopa, KOHTpOIIA INIOJHOCTH, OUYBakE pecypca.
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The aim of this study was to determine the content of nitrogen and phosphorus in the soil of Serbia,
in the territory covered by the work of the Agricultural Advisory and Expert Services of Central Serbia
(PSSS). The study includes data on the content of nitrogen and phosphorus in arable agricultural land
based on the soil fertility control conducted by PSSS in 2020. Fertility control was done with digital
records of sampling and a software platform for providing advice on the use of fertilizers and other
measures to preserve soil quality. Chemical analysis of the samples was done at accredited laboratories.
Nitrogen (N) content was determined by using the Kotzman method and calculated from humus, on
a sample of 30,957 plots comprising the area of 19,629.24 ha. Phosphorus content (P,O,) was determined
according to the method of Engenr and Riehm, on a sample of 28,944 plots comprising the area of
18.459,96 ha. The obtained results showed that 64.59% of the areas, i.e. 12.678,81 ha, had a good
level of nitrogen (0.2-0.1%). On about 27.68% of the areas, which is 5.108,92 ha, a very high level of
phosphorus was determined (40.01-50.00 mg/100g of soil). The obtained results contribute to the
development of chemical application strategies and environmental sustainability without toxicity, i.e.
a fair, healthy and environmentally-friendly food production system.

Key words: soil, nitrogen and phosphorus content, fertility control, resource conservation.
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IIpernen JiIeKOBUTHX CBOjCTABA INBJbe
pykoJie-Diplotaxis tenuifolia (L.) DC.
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‘Bophe MopapueBuh, CiaBunia Jemaunh

IossonpuBpenuu dakynret, YHusep3uter y beorpany, beorpan, Cpouja
“e-mail: sofija.kilibarda@agrif.bg.ac.rs

Jlucuaro noBphe MMa BUTaJIHY yJory y yHanpehuBamy 100po u3baaHcupaHe U 37paBe UCXPaHE.
[IpencraBsba U3BOP XpaHIBUBUX MaTepHja Kao U OMOAKTUBHUX jeIU-CHA KOja 0J1aroTBOPHO JENyjy
Ha 371paBJbe. JluBsba pykona (Diplotaxis tenuifolia (L.) DC.) je 3esbacTa Ousbka Koja MpHIiaia mopoauiu
Brassicaceae, a y3raja ce 300r JJMUCTOBa OIITPOT YKyca KOJH C€ IIMPOKO KOPUCTE y cajlaTama u
KyJIMHapCcKUM npunpeMama. OBa 6usbHa BpcTa MMa 60raTy MCTOPH]CKY MO33AUHY Y TPaJUIIMOHAIHO]
MEIULIMHHY, I7I€ je MPHMEBHBaHA Y Pa3iIMuuTe CBPXE, IPe cBera 300r aHTUMH(IaMaTOpHOT, a/ICTPHHTEHTHOT,
JIAKCAHTHOT U TNy peTHUKOT JejcTBa. Takole, uctude ce n Kao CpesicTBO 32 YMUPEHE HEPBHE HANETOCTH,
Te JieTyje oKpersbyhe Ha opraHus3aM 1 MojicTHYe Bapeme XpaHe. CTullame yBUIa y JEKOBHTA CBOjCTBA
JIUBJbE PYKOJIE MOYKE MOCIYKUTH 32 BeHY apupmalnjy Kkao GyHKIHMOHATIHE XpaHe, OJTHOCHO
uckopuithaBama HBEHOT TIOTEHIIMjala y IPEeBEHIIN]U 00ecTH U Tepamnuju. JINCTOBU cy BeoMa XpaHJbHBU
U CIIy’Ke Kao 0oraT M3BOp MUKPO M MAaKpOHYTpHjeHaTa Kao IITO Cy KaJIl1jyM, MarHe3ujyM, reoxhe,
KaJMjyM, LIMHK U MaHrad. KoH3ymaligja JTucToBa MOXKe JIOIyHUTH U OOOJBIIATH THEBHU YHOC OBUX
BUTAJIHUX eJIeMeHara, fonpuHocehn 100po 3a0KpyKEHOM M YPaBHOTEKEHOM HYTPUTHUBHOM MTPOUITY.
Takobe, cagprke 3HauajHy KOMMYMHY BUTaMuHa L1, aHTHOKCH1aHCa, TO3HATOT 110 CBOjOj HE3aMEHJBHUBO)]
yJI031 y 3apacTamy paHa, Op’KaBamy 3/1paBjba KOXKE Kao U Yy jayarmky UMYHOT cuctema. Mako cy
MIPUCYTHH Y HIKUM KOHIIEHTpanujama, BuTaMuH E ¥ BUTaMuH A nMmajy 3HauajaH eexar Ha Jby/ICKO
37paBJbe, IPBEHCTBEHO Y OOPOU MPOTUB OKCHIATUBHOT CTpECa, IIOBE3aHOT Ca HEYPOAETeHEPATUBHUM
CTamkUMa Kao MTo je AmnmxajMeposa Oosect. KaporeHonau 1 (pr1aBoHOMIM caJipKaHU y AUBIbO] PYKOJIH
nosehaBajy HbeH YKyITHH aHTUOKCHJIATUBHM KalaluTeT U TOMPUHOCE 3APAaBOM BHUJLY , T€ IOMAXKY Y
CMamelhy pU3MKa O]l MaKyJapHe JereHepalyje noBeszaHe ca crapemeM. McTo Tako, Ha MHXUOUIH]Y
pacta u nposiudepaiyjy henmja paka HOBOJBHO JIeyjy ITyKO3UHOJIATH M BbUXOBH METa0OIUTH U30JI0BAaHU
U3 JIUCTOBA OBE OUJbHE BPCTE.

KibyuHe peun: 1uBsba pykoia, 3paBjbe, HyTpHj€HTH, ONOAKTUBHA jeIUHCHA

3axBaannua: OBaj paj je 1eo npojekara/Yrosopa, 6poj rpanta: 451-03-47/2023-01/200116 xoje
¢uHaHcupa MUHHCTApCTBO HayKe, TEXHOJIOMLIKOT pa3Boja 1 nHoBaluja PemyOnuke Cpouje.
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Leafy greens play a vital role in promoting a well-balanced and nourishing diet. They represent an
abundant source of nutrients, as well as several health promoting bioactive compounds. Wild rocket
(Diplotaxis tenuifolia (L.) DC.) is an herbaceous plant belonging to the Brassicaceae family. It is
primarily cultivated for its pungent-tasting leaves, which are widely utilized in salads and culinary
preparations. Wild rocket has a rich historical background in medicinal applications, serving various
purposes such as anti-inflammatory, astringent, purifying, diuretic, digestive, soothing, invigorating
and laxative. Gaining insights into the health-promoting properties can offer valuable knowledge
regarding its purpose as a functional food and its potential impact on disease prevention and overall
well-being. The leaves of wild rocket are highly nutritious and serve as a rich source of both macro
and microelements such as calcium, magnesium, iron, potassium, zinc and manganese. The consumption
of leaves can complement and enhance the daily intake of these vital elements, contributing to a well-
rounded and balanced nutritional profile. It also contains significant amount of vitamin C, the essential
vitamin renowned for its indispensable role in supporting immune system function, acting as a potent
antioxidant, aiding in wound healing and maintaining the health of the skin. Although present in lower
concentrations, Vitamin E and Vitamin A are also found in the leaves and have a notable impact on
human health as they combat oxidative stress which is associated with neurodegenerative conditions
such as Alzheimer’s disease. The presence of carotenoids and flavonoids in wild rocket enhances its
total antioxidant capacity and contribute to healthy vision and help reduce the risk of age-related
macular degeneration. Never the less, glucosinolates contained in wild rocket leaves and their metabolites
have demonstrated the ability to inhibit the growth and proliferation of cancer cells.

Keywords: wild rocket, health, nutrients, bioactive compounds.
Acknowledgements: This paper is part of the Projects/Agreements, Grant numbers: 451-03-

47/2023-01/200116 financed by the Ministry of Science, Technological Development and
Innovations of Republic of Serbia.
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*e-mail: sonja.djuricin@ien.bg.ac.rs

Kpynnuk (cnenrta) je 1peBHa BpcTa MIISHMIIE, KOja je Jyro BpeMeHa Ouia 3alocTaB/beHa, a
MIOHOBO je€ MoyYesa Jia ce Taju ceJamM1eCeTHX ToMHa MPOLUIOT BeKa, ca MOPACTOM EKOJIOIIKE CBECTH O
O4yBamby JKUBOTHE CpeinHe 1 MoBehamy NOTpolIke opraicke xpatne. Takohe, y Cpouju je mpous3Bomba
KPYIHHUKA y TIOCIIEAbE BpeMe y eKCTIaH3Mj| 300T U3y3eTHE HyTPUTHBHE BPEJHOCTH 3pHa U OTOJHOCTH
3a rajeme y OpraHcKOM CUCTEMY Mpou3BoAmke. VcTpaxuBame y OBOM paay 0O0yXBaTHIIO je aHATU3Y
po¢UTaOMITHOCTH OPTaHCKU MPOU3BEICHOT KpyHUKa. [IpoduTabuinHOCT oprancke nospornpuBpesie
pesyarar je komOuHanuje GIyKTyaluje IpUHOCa, CMambeha TPOIIKOBA HHITYTa U oBehamwa 1oJcTuiaja.
ExcniepyMeHTH cy CpoBeieHH Y NMOJbCKUM ycinoBuMa Ha cesepy Cpouje (Ilokpajuna Bojonuna,
bauku okpyr, rpag Ana), TokoM yeTBoporoauinmker nepuona (2010/11-2013/14). OcHoBHU 1B pajia
je 1a ce ueHTU(UKY]y ¥ KBaHTU(HKY]Y TPOLIKOBHU, IPUXOAN U MPOGUTAOMIHOCT OPraHCKe MPOU3BO/IEHE
KpyNHMKA y KIMMaTCKUM yciaoBuma CpoOuje. AHaIHN30M 4ETBEPOTOUIIIHE OPTaHCKE POU3BOJIHE
KpyHHHUKa yTBpheHo je 1a je ekoHOMCKM ucruiatuBa. Haj3Hauajuuju pasnor Behe peHTabmiIHOCTH
OpraHcKe MPOM3BO/IIbE KPYITHUKA y OHOCY Ha XJICOHY IIIEHMILY j€ 3HaTHO BHUILIA TPXKUIIIHA LI€HA.
Nmajyhu y Buay Kiimmarcke poMeHe U TPEeHI0Be IopacTa Temreparype, kao 1 cBe Behy ydecranoct
CyIIe Y peTHOHY, TOTPeOHO je mpeay3eTH Mepe Koje he qonpuHeTn yonaxapamwy BHUXOBOT HETraTUBHOT
yrunaja. C 0631upoM Ha To Aa je n300p OMIbHUX BPCTa U COPTH, TOJIEPAHTHUX HA BUCOKE TEMIIEpaType
U CyIy, je[JaH O]l HaulHa MpuiarohaBama yceBa yTUIA]y KIMMAaTCKUX TPOMEHa, OpraHCKa MPOU3BO/IHha
KpYNHHKA MOXKe OUTH o7 BeuKor 3Hadaja. Ouekyje ce na he CpOuja, Kao U CBE 3eMJb€ y PETHOHY,
MOJICTULIATH OPTAHCKY MPOU3BO/IIbY, C 003UPOM J1a je y MOPacTy MOTPaXkHa 32 OPTaHCKOM XPaHOM.

KibyuHe peun: KpynHUK, OpraHcKa MPOU3BO/Iba, MPOGUTAOUITHOCT, KIIMMATCKE IPOMEHE.
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Spelt wheat is an ancient type of wheat, which was neglected for a long time, and started to be
cultivated again in the seventies of the last century, with the increase of ecological awareness about
environmental protection and increased consumption of organic food. Also, in Serbia spelt farming
has recently been expanding due to the exceptional nutritional value of the grain and suitability for
organic crop management. The focus of this research is the analysis of the profitability of organically
produced spelt wheat. The profitability of organic farming is the result of a combination of yield
fluctuations, reduced input costs and increased incentives. The experiments were conducted in field
conditions in the north of Serbia (Vojvodina Province, Backi District, Ada City), during a four-year
period (2010/11-2013/14). The main goal of the work is to identify and quantify the costs, benefits
and profitability of organic production of spelt wheat in the climatic conditions of Serbia. An analysis
of the four-year organic production of spelt wheat found that it is economically profitable. The most
significant reason for the higher profitability of organic production of spelt wheat compared to bread
wheat is the significantly higher market price. If we have in mind climate changes and rising temperature
trends, as well as the increasing frequency of drought in the region, it is necessary to take activities
that will contribute to mitigating their negative impact. Considering that the selection of plant species
and varieties, tolerant to high temperatures and drought, is one of the ways of adapting the crops to
the impact of climate change, organic production of spelt wheat can be of great importance. It is
expected that Serbia, like all countries in the region, will encourage organic production, given that the
demand for organic food is on the rise.

Keyword: spelt, organic farming, profitability, climate change.
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IIpumena 6modepruiinsaropa Ha 6a3u OaAKTepHUja HA TOYETHH PacT yyOpa
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“email: mikrobiologija@polj.uns.ac.rs

VYnorpeba puzobdakTepuja koje moacTuay pact omsbaka (PGPR) y nponsBoamu apomaruanor 6usba je
BEOMa BaXkHa, 300r OpOjHUX HEraTUBHUX edekara npuMemeHux arpoxemukanuja. PGPR ctumynumny
pacT Onspaka Kpo3 pa3inuuTe HaduHe JeoBama. [100ospIIaHa JOCTYTHOCT XpaHJbUBHX MarepHja,
MIPOU3BO/IHha aHTHOMOTHKA, XOPMOHA pacTa U cuaepodopa Cy caMo HeKH O]l MEXaHW3aMa TIPOMOIIH]e
pacta. Y OBOM pajly Cy IpHKa3aHH Pe3yJITaTH UCTIUTHBamka KOja Cy CIPOBEIEHA Ca IIHJBEM MEperHha
yruiaja npumerne PGPR Ha kimMjaBocT ceMeHa u moueTHU pacT ayopa (Satureja hortensis L.) u meprryHa
(Petroselinum crispum). N3onatu Bacillus sp. (Bacl, Bac2 u Bac3), Azotobacter sp. (Azbl) u
Streptomyces sp. (Actl), Koju Cy c€ KOPUCTHIIN Ka0 MUKPOOHUOJIOIKY TPETMaHH, TOTUYY U3 pruzochepe
xonipuBe (Urtica dioica L.) n umajy nokazana PGP cojctBa. Edextn ogabpanux n3onara Ha KIIMjaBOCT
CEeMCEHa W TIOYETHH pacT OMJbaKa UCTIMTUBAHM CY Y in Vitro yCIOBUMA. Y THIIA] M30J1aTa Ha KIIHjaBOCT
cemMeHa MepeH je aBa mmyTa (7. u 10. 1aH HakoH HHOKYJaluje), 10K cy e(peKTH MHOKYIIalije Ha TOYETHU
pacT Ouspaka UCIUTHBAHU y UHTepBalry o 10-14-21 naH.

OBO HCTpaKUBambE je 0Ka3aJo J1a ayTOXTOHE OaKkTepHuje, MOPEKIOM U3 pu3ocdepe KOIpHUBe MO3UTHBHO
yTUYy Ha UCIUTHBaHe NapaMmeTpe pacta ousbaka. Hajseha kiujaBoct cemena uyOpa (nosehame on
58%) 3abenexeHa je kopuirhemeM u3onata Bac2, 10k je Ko nepiryHa NOCTUTHYTa yHoTpeOoM n3omarta
aktuHoOaktepuje (70% moBehame y ogHOCy Ha KoHTpoIy). Hajoospn edekar Ha pact Oubke ayopa
3a0emekKeH je ca HHOKYJIAIN]OM ceMeHa u3osiatoM Actl, e je mykuHa crabipuke u3Hocwia 55,1 mm
y omHOCY Ha KOHTpoay (16,1 mm). [ly>knHa cTaGJbUKe MepIIyHa je CTAaTUCTUYKY 3HadyajHoO moBehaHa
y CBUM TpEeTMaHMMa ca MHOKy’anujoM. Hajoosbu edekar je mocTUrHyT NpUMeHOM n3onara Actl y
OJTHOCH Ha KOHTPOIy. OBO HCTPaKMBAKE j€ TIOTBPIUIIO TIOCTOjahe MMO3UTHUBHOT €(heKTa NMHOKYJIAIIN]e
cemeHa Ombaka ca PGP 6akrepujama, mTo ykasyje Ha BbHXOB TIOTEHIIH]aJl J1a C€ KOPUCTE Y TIPOU3BOHHH
yyOpa U mepiIyHa y CBOjCTBY OMOCTUMYJIATopa.

KibyuHe peuu: puzobakTepuje, CTUMYyaIyja pacta, aydap, nepiryH, 0nodepTiimsarop.
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The use of plant growth-promoting rhizobacteria (PGPR) in the production of aromatic plants is very
important, because of numerous negative effects of applied agrochemicals. PGPR promote plant growth
trough different modes of action. Improved nutrients availability, production of antibiotics, growth
hormones and siderophors are only few mechanisms of growth promotion. This paper discusses the
results of a study conducted with the aim to measure the effect of PGPB application on seed germination
and initial growth of savory (Satureja hortensis L.) and parsley (Petroselinum crispum). Isolates of
Bacillus sp. (Bacl, Bac2 and Bac3), Azotobacter sp. (Azb1) and Streptomyces sp. (Actl), used as
microbial treatments originated from nettle (Urtica dioica L.) rhizosphere and had proven PGP traits.
The effects of selected isolates on seed germination and initial growth were examined in vitro. The
influence of the isolates on seed germination was measured twice (7™ and 10" day after inoculation,
respectively) while the effects on the plant growth were tested in 10-14-21 day’s interval.

This study confirmed that indigenous rhizospheric bacteria of nettle have had multiple positive effects
on the examined plant growth parameters. The highest germination of savory (58%) was recorded
using Bac?2 isolate. The highest germination rate of parsley (70%) was achieved with the use of
actinobacteria isolate. The best effect on plant growth of savory was observed by seed inoculation
with isolate Actl, where the stem length was 55.1 mm compared to the control (16.1 mm). Parsley
stem length was statistically significantly increased in all inoculation treatments. The best effect was
achieved using the Actl isolate related to the control. This research highlighted the positive effect of
plant seed inoculation by PGPR which demonstrates their potential to be used as a biofertiliser for
promoting savory and parsley growth.

Key words: rhizobacteria, growth promotion, savory, parsley, biofertilizer.
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Knumarcke npomjene 1oese cy 1o noehaHux norpeda 3a BOJOM y TOJbOIPUBPEIHO] MPOU3BOIY,
yTuuyh Ha pa3Boj pa3IMYUTHX MOJIeNa Y LIJbY OUyBakba BIaXKHOCTH 3€MJBHIITA U CMAbEHa IOTPOILHE
BOJIE Y MOJBONPUBPEIHO] MPoU3BOABH. Ha criocoGHOCT 3a/ipikaBama BOJIE Y 3€MIBHILTY yTHUE HU3
arpoTeXHUUYKUX Mjepa: u30op mpenycjeBa U rajeHe BpcTe ofpeheHor reHoTuIa, pok cjeTBe, 'yCTHHA,
hyOpeme, MehypeaHo KyaTUBUpamke, HAaBOHaBakEe U IPUMjEHA Mpernapara 3a KOH3epBalujy BOJE.
Kpajmu 1nib TakBUX CYIICTAHIIU, KOje Cy c€ rmodesie KopucTuTH 50-uX rouHa IpoIuior BUjeKa je
1000JbIIaKkE BOJHOT pexuMa 3emibuinTa. OBe MaTrepuje MOry 1modoJbIiaTi (pU3NUIKe U XeMHjCKe
0COOMHE 3eMJbUILTA, YTULIATH Ha CaJpKaj U JOCTYITHOCT XPaHJbUBUX MaTepHja y 3eMJBHUILTY, TO3UTHUBHO
yTUYYy Ha MUKPOOPTaHU3MeE 3€MJBHILTA U TUIOTHOCT 3€MJBHILTA.

VY nmospCKUM oriieuMa ca ceiam coptu kpommupa (Agria, Faluka, Kennebek, Marabel, Laura,
Rudolph 1 Memphis) npuMjemeHo je mecT BapujaHTH Ha 0a3u XuJApouiIHor cynepaacopOeHTa:
KOHTPOJIHA BapHjaHTa, CyMepacopOeHT, CynepaacopOeHT oboraheH CTUMyIaTopiuMa pacra, CynepaacopOeHT
oborahen Mukpoopranusmuma (Bacillus subtilis), cynepancopoeHT oboraheH MUKpoeJIeMeHTHMA U
cynepajicopoeHT oboraheH cTumynaTopuMa pacta, MUKpOOpraHU3MHMa U MUKPOEJIEMEHTUMA Y
konmunau o1 20 kg ha''. Tlosbcku orieu Cy MOCTaB/beHH y TPU MIOHABJbaa ca T'yCTHHOM 071 41666
Ousbaka o ha.

OCHOBHU LIWJb OBMX HCTpAXXUBama j€ J1a ce YTBPAM YyTHIIA] cylepajcopOeHara pa3inyuTor
cacraBa (cTBopeHor y Bopomemikom [[p;xaBHom [ossonpuspennom Yauepsurety — [at. No2574722
Pycka ®@eneparyja) Ha IPUHOC U (PPaKIIUOHY CTPYKTYpPY KPOMITUPA.

HernoBosbHM KJIIMMATCKHU yCIIOBH BUCOKUX MIPOC]EUHHX TEMIIEpaTypa Ba3ayxa U IeQUIHT MaJaBUHa
y KPUTHYHOM NEepUOY (JyHH — aBrycCT) 3a (JOpMUpPame U HaJIMjeBamke KPTojia UMAJIH Cy 3a MOCIbEeTUILY
HIDKH IpocjedaH npuHoc kproiay 2019. rogunuy, a y nopehemwy ca 2018. roqunom. Hajsehu npocjeuan
HPHHOC KPTOJIa ocTBapeH je koj copre Rudolph (34,35 tha!), a HajmMamw K pocjedan MPUHOC Cy UMaIe
copre Laura (24,72 t ha') u Kennebek (24,28 t ha!). Hajmamu nprHOC KpTOJIa OCTBapeH j€ Y KOHTPOJIHO]
BapujanTH (24,77 t ha'), a HajBehn (34,64 t ha') y BapujanTu ca cynepaacopoerToM oboraheHnM
CTUMYJIaTOPHMa PacTa, MUKPOOPTaHU3MUMa U MUKPOEJIEMEHTHMA.

Copra Faluka umana je najBume cutaux (6,11%) u xprona npeunuka 28—55 mm (32,62%).
Hajsehu npouenat kpynuux kprosa (69,06%) nmana je copta Marabel. Y KoHTposIHOj BapyjaHTH OHIIO
Jje HajBUIIIe CUTHUX KpTona (6,47%), a HajMame y BapujaHTH Y K0joj je IPUMHUjEHEeH CyNepacopOeHT
oborahen Mukpoopranuzmuma (4,88%). Hajmame kpTona npeunuka 28—55 mm O6uio je y BapujaHTH
y K0jOj je IPUMHjEEH CcynepaacopOeHT oboraheH cTUMylaTopuma pacta, MUKpOOpraHU3MHUMa U
MUKpoenemeHTuMma (24,92%), a Hajsuiue (28,99%) y BapujaHTH y K0joj j€ TPUMH]jEHEH CyIepacopOeHT
oOorahen mukpoenemenTuma. ¥ 2018. roguau OUjo je Mamkbe CUTHUX U CPEhe KPYITHUX, a BHUILE
KpYITHUX KpToJa, y nopehemwy ca 2019. roquaom.

KibyuHe pujeun: kpoMmup, copra, cynepaacopOeHT, ToAnHa, IPHHOC.
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Influence of superadsorbent and variety on yield of potato

Sasa Lali¢!, Branka Govedarica?, Igor Purdi¢?, Aleksej Lukin’,
Vesna Mili¢*, Tatjana Kriukova®

"Ministry of Agriculture, Forestry and Water Management of the Republic of Srpska, Banja Luka.
*University of East Sarajevo, Faculty of Agriculture, East Sarajevo.

*Voronezh State Agrarian University named after Emperor Peter the Great, Voronezh, Russia
*email: vesna.milic@pof.ues.rs.ba

Climate changes have led to increased needs for water in agricultural production, affecting the
development of various models aimed at preserving soil moisture and reducing water consumption in
agricultural production. The ability to retain water in the soil is influenced by several agrotechnical
measures: selection of pre-grass and cultivated species of a certain genotype, sowing date, assembly,
fertilization, inter-row cultivation, irrigation, and application of water conservation preparations. The
goal of such substances, which began to be used in the 50s of the last centuries, is to improve the water
regime of the land. These substances can improve the physical and chemical properties of the soil,
affect the content and availability of nutrients in the soil, have a positive effect on soil microorganisms
and soil fertility.

In field trials with seven commercial potato varieties (Agria, Faluka, Kennebec, Marabel, Laura,
Rudolph, Memphis), six hydrophilic variants were used: control variant, superadsorbent, superadsorbent
enriched with growth stimulators, superadsorbent enriched with microorganisms (Bacillus subtilis),
superadsorbent enriched with microelements and superadsorbent enriched with growth stimulators,
microorganisms, and microelements in the amount of 20 kg ha. Field experiments were set up according
to three replications with an assembly of 41666 plants per ha.

The main goal of this research is to determine the influence of the superadsorbents (created at
the Voronezh State Agrarian University - Pat. No2574722 Russian Federation) different composition
on the yield and fractional structure of potatoes.

Unfavorable climatic conditions of high average temperatures and rainfall deficit in the critical
period (June- August) for the formation and watering of tubers resulted in a lower average yield of
tubers in 2019, compared to 2018 year. The highest average tuber yield was achieved by Rudolph
variety (34.35 tha'), and the lowest average yield was obtained by Laura (24.72 t ha'') and Kennebec
(24.28 t ha-1). The lowest tuber yield was achieved in the control variant (24.77 t ha''), and the highest
(34.64 t ha!') in the variant with superadsorbent enriched with growth stimulators, microorganisms,
and microelements.

The variety Faluka had the most small (6.11%) and 28-55 mm diameter tubers (32.62%). The
variety Marabel had the highest percentage of crippling tubers (69.06%). In the control variant there
were the most small tubers (6.47%), and the least in the variant in which the superadsorbent enriched
with microorganisms was applied (4.88%). The fewest tubers with a diameter of 28—55 mm were in
the variant in which the superadsorbent enriched with growth stimulators, microorganisms and
microelements was applied (24.92%), and the most (28.99%) in the variant in which the superadsorbent
was applied enriched with microelements. In 2018, there were fewer small and medium-sized tubers,
and more large tubers, and compared to 2019.

Key words: potato, variety, superadsorbent, year, yield.
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Kopeaaunje Mmop¢o/10mKo-arpoHOMCKHX 0COOMHA M KOMIIOHEHTH KBAJIMTETA
cmibkuTe (Lotus corniculatus L.)

Bojo Paauh®, Mnuja Komsbenosuh, bopucnae [TerkoBuh

IMossonpupenuu dakynret, Mausep3uter y bamanynu, bamanyka, bocHa n Xepuerosuna
“email: vojo.radic@agro.unibl.org

CMusbKuTA j€ BUIIETOIUIIHA MaxXyHapKa 3a IPOU3BO/IlY BUCOKOKBAJIIMTETHE KabacTe CTOYHE XpaHe.
[ToOoJbIIame MpoAyKIHje ¥ KBAIUTETa CTOUHE XPAaHE je/laH j€ Ol CTPATEIIKUX IUJbEBA Y OIIEMEHbUBAYKIM
nporpamMuMa. I eHOTUIIOBH 3a 0Baj orvies 0jladpaHu Cy o[l MePCHEKTUBHUX MOTOMCTaBa Koja Cy
NPUKYIUbEHA U3 JIOKAJIHUX MoMynanuja Ha nospyyjy bocue n Xepuerosune. Orien ca ocaM TeHOTUIIOBA
(7 nepcrieKTUBHUX JIMHU]jA U | cOpTa) MOCTaBJbEH je MO CIIy4ajHOM OJIOK CUCTEMY Y YETHPU ITOHABIbAbA.
VY npBoM nopacTy aHaau3upaHo je 11 KOMIIOHEHTH MPUHOCA U KBAJIUTETa 3€JIeHEe Mace, a y IpyroM
JOII YeTUpH MapameTpa 3a MpoayKIHujy cjeMeHa. YTBphenu cy [lupcoHoBu koepuIjeHTH Kopealuja.
VY npBoMm nopacty yTBpheHe cy BUCOKO3HaYajHE KOpelaTUBHE Be3e n3Mel)y BUCHHE OUJbKe U yrjerna
nucra (0,85%*) kao n nmpuHoca 3eneHe Mace u cyse Marepuje (0,81**), 1ok je jaka HeraTuBHA KopeJaloHa
Be3a yrBphena usmely BEM-a u cagpxkaja cupoBux npoteuna (-0,79%*). ¥V npyrom nopacty yodeHe
Cy CTaTUCTHYKH BHUCOKO 3Ha4ajHe (p<0,01) mo3utuBHe kopenanuje uamehy caapxaja BEM-a u nenena
(0,77**). 3nauajue craructuuku (p<0,05) mo3uTHBHE Be3e cy KOHCTaTOBaHe u3Mel)y: mpuHOCa 3eeHe
Mace 1 mpuHoca cyBe marepuje (0,81%**), mpuHoca 3enene mace u nedspuHe cradsprke (0,79*), mpuHoca
cjeMeHa u Opoja maxyHa (0,83*) u canpkaja nemnynose u sucute omsbke (0,73*). Unentudukanuja
MO3UTUBHUX KOpPEJaTUBHUX BE3a 3a M0jeIMHE NPOJYKTUBHHE OCOOMHE U HYyTPUTATUBHA CBOjCTBA UMAT
he npumjeny y onieMembUBaYKUM [IPOrpaMKUMa 3a CTBapambe HOBUX COPTH ca MOOO0JbIIAHUM KBAIUTETOM
CTOUYHE XpaHe.

Kibyune peun: Lotus corniculatus L., mopdosonike ocobruHe, arpOHOMCKE 0COOMHE, KOpeTaTUBHE
Be3e.
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Correlations of morpho-agronomic characteristics and quality components
of birdsfoot trefoil (Lotus corniculatus L.)

Vojo Radi¢", Ilija Komljenovié¢!, Borislav Petkovié¢

Faculty of Agriculture, University of Banjaluka, Banjaluka, Bosnia and Herzegovina
“email: vojo.radic@agro.unibl.org

Birdsfoot trefoil is a perennial legume for the production of high-quality forage. Improving the
production and quality of fodder is one of the strategic goals in breeding programs. Genotypes for this
experiment were selected from promising offspring collected from local populations in Bosnia and
Herzegovina. An experiment with eight genotypes (7 prospective lines and 1 variety) was set up in a
randomized block system with four replications. In the first growth, 11 components of the yield and
quality of green mass were analyzed, and in the second four more parameters for seed production.
Pearson’s correlation coefficients were determined. In the first growth, highly significant correlations
were found between plant height and the proportion of leaves (0.85**) as well as the yield of green
mass and dry matter (0.81**), while a high negative correlation was found between non-nitric extract
matter (NNEM) and content of crude proteins (-0.79**). In the second increase, statistically highly
significant (p<<0.01) positive correlations between (NNEM) content and ash (0.77**) were observed.
Statistically significant (p<0.05) positive relationships were found between: green mass yield and dry
matter yield (0.81*%), green mass yield and stem thickness (0.79%), seed yield and number of pods
(0.83*) and cellulose content and plant height (0.73*). The identification of positive correlative
relationships for certain productive and nutritional traits will be used in breeding programs for the
creation of new varieties with improved fodder quality.

Key words: Lotus corniculatus L., morphological traits, agronomic traits, correlative relationships.
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KBaaurer ypéanor 3em/buiiTa y MakCMMHUPCKO] yJINIH
y rpaay 3arpe0y U lUXOB IOTEHIIMjaJ 3a Kopuitheme

XKespka 3ropenen’”, Jlesba Buresuna!™, Mapuja I'anuh!, Ba Xpempa', Anekcanapa
[Mepuun!, Usuna Kucuh', Mana Jakossesuh?, [lopmana [exuerr?

'VuuBepsuter y 3arpely, ArpoHoMcku ¢pakyaret, 3arped, XpBarcka
*MHCTHUTYT 3a MEAUIIMHCKA HCTPAKUBAbha U MEUIIUHY paja, 3arped, XpBarcka
“*Mactep CTyIeHT arpoeKooruje

‘email: zzgorelec@agr.hr

VY ypbanom neny 3arpeba n3mel)y MHOrMX CTaMOEGHHX 3Tpajia MOCToje 3elieHe MOBPIIUHE KOje ce He
kopucte. OBa 3eMJbUIITA MOTY OMTH Pa3IMYUTOr KBAJIUTETA U HMXOBA CBOjCTBA HUCY NPOyUYaBaHa,
any OM MOIVIa UMaTu BEJIMKH MOTEHIUjall 32 rajemhe MOBPTApCKUX OMJbaka of] KOjuX OM CTaHOBHMLIU
Mo 106uTH opehere konnunHe nospha 3a ucxpany. TakBa noapydja ce Knacupukyjy kao ypoana
3eMJBHILITA, UMA]y pa3IuuuTe criequduyHe 0cCOOMHE U MOTY OUTH KOHTAaMUHHPaHa Pa3HUM OPTaHCKHM
3arahjuBaurMa W/uim TekuM MetanumMa. Ctora je, mpe rajema nospha HeOnXoAHO YTBPAUTH KBAIUTET
oBHX 3eMJpuIlTa. [{1sb OBOT pasna 61O je Aa ce yTBpe OCHOBHE (PU3MUKO-XEMHU)CKE OCOOMHE, Kao U
€BEHTYaJIHU OPraHCKU U HEOpPraHCKU 3arahuBaun ypOaHUX 3eMJBHILTA Ha NOAPYYjy MakcuMupcke
yJMIle, U J1a ce€ YTBPIM Ja JIM Cy 3eMJbUIITA MOr0/IHA 3a rajeme moBpha, OJHOCHO J1a ce MpeIoKe
Moryhe mepe pemeaujanuje. McrpakeHa cy Tpu JOKajauTeTa ca ypOaHUM 3eMJBHUILTEM Ha MOJIPYY]y
Maxkcumupcke yauue. Ha cBakoj lokaluju, ca HOBPIIMHOM O[] OKO 25 m?, CakyIUbeHH Cy KOMITIO3UTHU
y30p1u 3emspuinTa ca gyoune ox 0-30 cm y Tpu noHassbama. [Ipe maboparopujcke aHanuse, y30puu
Cy NMpUIIpeMJbeHH (OCYIIIEHH Ha Ba3lyXy, MIIEBEHH U XOMOT€HU30BaHM). Ypal)eHe Cy OCHOBHE aHalIu3e
3emubmIITa (TEKCTYpa, pH, canpxkaj oprancke marepuje, CaCO, u/uim XuaponuTuyKa KUcenoct, P u
K - AL, ykynsu azot (UN)) u ogpehene cy konuentpanuje Cr, Cu, Ni, Pb, As, Co u Zn (pXRF meTonom)
u PAHs (HPLC metonom). Pesynraru cy mokasanu Ja ce KpaTKopouHe (HIp. (pru3ndke MeToie Kao IITo
Cy 3aM€Ha 3eMJBHIIITA, MM XeMH]jCKe Kao IITO je UMOOMIM3aIH]a; eIeKTPOKUHETHKA UK cTabuiIn3anuja/
conmuan¢ukanyja 3a Zn u PAHs) u nyropousne (¢purorexnonoruje, onopemenujanuja 3a Zn, Cr u PAHs)
Mepe/TEXHOJIOTH]e CaHallM]j€ 3eMJBUILTA U MOHUTOPHUHT TPENOpPyUy]y 3a HEKE JIOKAIHje, KO CE 3eMJBUILTE
KOpHCTH 3a O6amroBaHcTBO. Hajucnnatusyje peleme je 1a ce KOPUCTE 3a rajemhe YKpacHoT Onsba, Kao
U J1a ce Ha 3eMJBHILTY J00pOr KBaJuTea rpajie MoJUrHyTe Ipeulle 3a rajeme nospha.

Kibyune peun: Merany, MOMUIMKINYHE apoMaTudHu yriboBogonunu (PAHs), rajeme nospha,
ypb6ane Oarre
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The quality of urban soils and their potential for use
in Maksimirska Street in the city of Zagreb
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“Master’s student in agroecology

‘email: zzgorelec@agr.hr

In the urban area of Zagreb, there are green areas between many residential buildings that are not used.
These soils could be of different quality and their properties have not been studied, but they could
have great potential for growing vegetable plants from which residents could obtain some vegetables
for consumption. Such areas are classified as urban soils, which have different original characteristics
and may be contaminated with various organic pollutants and/or heavy metals. For this reason, it is
necessary to determine the quality of these soils before growing vegetables. The aim of this work was
to determine the basic physical and chemical properties, as well as possible organic and inorganic
contaminants of urban soils in the area of Maksimirska Street, and to determine whether the soils are
suitable for growing vegetable crops, or if not, to suggest possible remediation measures. Three sites
with urban soils in the area of Maksimirska Street were investigated. At each site, with an area of about
25 m?, soil composite samples were collected from a depth of 0-30 cm in three replicates. Prior to
laboratory analysis, the samples were prepared (air-dried, ground, homogenised). Basic soil analyses
(texture, pH, organic matter content, CaCO, and/or hydrolytic acidity (HA), P and K - AL, total nitrogen
(TN)) were performed and the concentrations of Cr, Cu, Ni, Pb, As, Co, and Zn (pXRF method) and
PAHs (HPLC method) were determined. The results showed that short-term (e.g., physical methods
such as soil replacement or chemical such as immobilisation; electrokinetic or stabilisation/solidification,
for Zn and PAHs) and long-term (phytotechnologies, bioremediation for Zn, Cr, and PAHs) soil
remediation measures/technologies, and monitoring, are strongly recommended for some sites, if the
soil is to be used for gardening. The most cost effective solution is to use it for ornamental herbs, and
to build raised beds for growing vegetables with high quality soil.

Keywords: metals, polycyclic aromatic hydrocarbons (PAHs), vegetable cultivation, urban gardens
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MoryhHocTH 32 Npou3BOAKY CTEBHje KA0 AJITEPHATHBHOI yCeBa y IPOU3BOIHOM
noapy4jy nysana y PC Makenonuju

3opan Jlumos”, Urop Uwoscku, Wie 1lanes, 3narko ApcoB

VYuausepsurer CB. Kupun u Meroauj y Cxoruby, @akyareT 3a noJbonpuBpeny u xpany, PC
MakenoHnuja
‘email: zdimov(@fznh.ukim.edu.mk

Pedopma 3ajeqHnuxe nosbONpUBpEaAHE MOIUTHKE 32 TyBaHCKH cekTop y EBporickoj YHuju MMa 3a 1iuib
MIOCTENEHO YKHUIamkhe CyOBEHIIMja 3a rajeme lyBaHa, ITo he CUTypHO YTHUIIAaTH Ha OBaj CEKTOp Y
Peny6nuuu CeBepHoj Makenonuju. Otyna je jeiHa oJ] Mepa rajeme alTepHaTUBHUX yceBa Kako Ou ce
ofip’Kalia 3ar0CICHOCT U KOHKYPEHTHOCT Ha TPKUIITY. Y Ty CBPXY CHPOBEJCHA Cy UCTPaXKHBamba ca
creBujoM (Stevia rebaudiana Bertoni) koja Moyke OUTH anTepHaTHBa IPOU3BOhauMMa JlyBaHa y 3eMJbH.
[Tosbeku ornenu cy nocraBibeHu 2019. roqune Ha Tpu nokanutera (L1 — L3) Ha cenam orieAHUX MoJba
(EF1 —EF7), u to: L1: mokanutet PamoBui (jyroucTouHu aeo 3emibe) ca 2 orieqHa nosba: EF1 — ceno
3neoBo u EF2 - PapoBuin; L2: nokanurer Benec (entpanau neo 3emibe) ca 2 orienHa nosba: EF3 -
ceno [lomxo Bpanosuu u EF4 - ceno MBankoBiy; u L3: nokanurer [lenaronuja (1eHTpaiHO-3amaiHu
neo 3emibe) ca 3 ormteana nosva: EFS - ceno lo6pymeBo, EF6 - ceno MBamesim u EF7 - ceno Kpymenu.
[Iponaramuja cTeBuje BpIlleHa je caamboM caaHuia komnanuje Semillero Saliplant S.L., yBe3eHux u3
HInanuje. Ha ocHoBy no0HjeHux pe3ynTara, npuHoc cyBe 6momace ox 4.400 kg/hau Bucuna 6usbaka
100,6 cm Ha EF7 cy 6unu 3nauajHo Behu (p<0,5) Hero Ha mpeocTaianM orieJHUM nojbuma. [lpema
JIOKaJTUTETHMA, 3Ha4ajHO BUIIM NpUHOC cyBe Ouomace nobujex je y L3 u L1 (3250 kg/ha, oqHocHo
3115 kg/ha), y mopehemwy ca L2 (935 kg/ha).

K.]'by‘IHe pedum: CT€Bua, 1yBaH, 6I/IOMaca, JIUCT, IIPUHOC
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Opportunities for stevia production as an alternative crop in tobacco-producing
regions in RN Macedonia

Dimov Zoran®, Iljovski Igor, Canev Ile, Arsov Zlatko

Ss Cyril and Methodius University in Skopje, Faculty of agricultural sciences and food — Skopje,
RN Macedonia
‘email: zdimov(@fznh.ukim.edu.mk

The reform of the common agricultural policy for the tobacco sector in the EU is aimed at the gradual
abolition of subsidies for growing tobacco, which will surely affect this sector in the Republic of North
Macedonia. Hence, one of the measures is the cultivation of crops as an alternative to tobacco in order
to maintain employment and competitiveness in the market with alternative products. For this purposes,
the investigations were carried out with stevia (Stevia rebaudiana Bertoni) as a crop that can be an
alternative to tobacco producers in the country. The field experiments were set up in 2019 in three
localities (L1 — L3) on seven experimental fields (EF1 — EF7), namely: L1: locality of Radovish
(southeastern part of the country) with 2 experimental fields: EF1 - Zleovo village and EF2 - Radovish;
L2: locality of Veles (central part of the country) with 2 experimental fields: EF3 - Dolno Vranovci
village and EF4 - Ivankovci village; and L3: locality of Pelagonija (central-western part of the country)
with 3 experimental fields: EF5 - Dobrushevo village, EF6 - Ivanjevci village and EF7 - Krusheani
village. Propagation of stevia was carried out by planting of seedlings imported from the company
Semillero Saliplant S.L. Spain. From the obtained results, yield of dry biomass of 4400 kg ha' and
plants height of 100.6 cm at EF7 were significantly higher (p<0.5) than at other experimental fields.
According to localities, significantly higher dry biomass yield was obtained in L3 and L1 (3250 and
3115 kg ha'' respectively), in comparison to L2 (935 kg ha™').

Key words: stevia, tobacco, biomass, leaf, yield
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I[ERYHAPOOHMM YHELTREM
DATADCKO] W MOBPTADRCKO] MPOM3BOMHM

Ounena yrunaja OMOJIOIIKHX TPETMAaHA CeMeHa KyKypy3a Ha Mop¢oJionike
KAPAKTEPUCTHKE KIMjaHIa U KJINjaBOCT CeMeHAa

Mapujenka TabakoBuh®, Munan bpankos, Becna JIparnuesuh, Munena Ilenk

WHucTutyT 32 KyKypy3 ,,3eMyH Ilosbe®, beorpan, CpOuja
‘email: mtabakovic@mrizp.rs

Cge Behu npo0iieM y CeMEHCKOj] U KOMEPLIMjaTHOj IPOU3BO/IbY KyKypy3a MpecTaBlkha HeA0CTaTaK
BOJIE y CETBH. Y CHCTEMY rajema yceBa 0e3 HaBOAbaBama CYIIHU MEPHOJL TPOY3POKYje BEIHKE ILTETE
cMamemeM 0poja Ousbaka 1o XeKTapy, IITO JUPEKTHO yTHYE Ha BUCHHY IIPUHOCA. Y OBUM MCTpaKUBAbUMA
MeTa0OIUYKH TPOLECH KIIHjarba U HULAaka CTUMYJIMCAHU Cy XUIPOIPpajMUHIOM ceMeHa. [loctaBiben
Jje nBo(akTOpHjaIHU OINIeN, ca YeTUpH JIUHM]je KyKypy3a JI-1, JI-2, JI-3, JI-4 u yeTupu TperMaHa
XuapornpajMuHra. TpeTMaHu yKibydyjy pa3uuuTy Ay >KHHY BpeMeHa MoTanama ceMeHa y Boau, 8 (X1)
u 16 (X2) caru, kao U pa3nuuuTy Temneparypy Bojae, 25°C (T1) u 30°C(T2). Hakon xunponpajMuHra,
ceMe je CyIIEHO Ba3IyIIHO CyBUM TpeTMaHoM Ha 35°C 24 cara. KnujaBocT, qyuHa ctabaouera,
Jy’HHa KOpeHKa, Maca ctabaolera U Maca KOpeHka ofipe)eHr cy HaKOH ce/laM JlaHa HaKJIMjaBamba
CeMEHa y KIHMjalIMIITy cTaHAapaAHoM MetoaoM. Ceme kopuutheHo y oriieauMa OMIIo je pa3induToOK
kBanurera. KnmjaBoct ce kpetana o 69-92%, nyxuna kopeHa oj 89-129 cm, nykuHa KJIMjaHIa o
70-84 cm, maca kiaujanna ox 0,5-08 g u maca kopena ox1 0,47-0,67 g. IIpMeHOM cBa 4YeTUPHU TpEeTMaHa
XHMJIPONPAajMUHTAa UMAJIO je MO3UTHBAH e(eKaT Ha TyKUHY crabaoleTa, Ty>)KUHY KOpEHKa U HBHXOBY
Mmacy. Tperman T1 yTHnao je Ha Macy KopeHka, a T2 Ha ayxuny kopeHka. [Ipumenom tpermana T2,
y KOMOMHAIM]H ca JBa BpeMeHcka TpeTMaHa (X1, X2) nyuHa KopeHka Ouiia je 3HayajHoO J1yXa y
OfIHOCY Ha KoHTpouty. Hajnyxu kopenak, 137 mm oapehen je kon JI2 y komOunanmju Tpetmana T2X1.
Hajnyxe crabaoue kiujanua omio je 98,11 mm npumenom T1X2. Takohe TpeTmanu cy aenoBaiu u
Ha nosehame mace crabaonera, Hajehy macy crabaouera 0,93 g umana je komOunanuja JI3T1X2.
[ToGosbIame MOpdosIOImKUX 0cOOMHA caHUIIA, TPUMEHOM OMOJIOIIKOT TPETMaHa, IOMaXke CEMEHY
na OyJie OTIIOpHUje Ha TEILIKe BPEMEHCKE MPUIIHKE.

KibyuHe ped: KyKypy3, XHJIPOIPajMHUHT, CTpEC, CyLIA.
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The evaluation of the influence of biological treatments of maize seeds on the
morphological characteristics of seedlings and seed germination
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Maize Research Institute “Zemun Polje”, Slobodana Baji¢a 1, Belgrade-Zemun
‘email: mtabakovic@mrizp.rs

A growing problem in seed and commercial maize production is the lack of water at sowing. In the
cropping system without irrigation, drought causes great damage by reducing the number of plants
per hectare, which directly affects yield. In these studies, the metabolic processes of germination and
emergence were stimulated by hydropriming the seeds. A two-factor experiment was set up with four
maize lines L-1, L-2, L-3, L-4 and four hydropriming treatments. The treatments included different
times of seed immersion in water, 8 (H1) and 16 (H2) hours, and different water temperatures, 25°C
(T1) u 30°C(T2). (T2). After hydropriming, seeds were air-dried at 35°C for 24 hours. Germination,
stem length, root length, stem weight, and root weight were determined after seven days of seed
germination in the germination chamber using the standard method. The seeds used for the experiments
were of different quality. Germination ranged from 69-92%, root length ranged from 89-129 cm,
seedling length ranged from 70-84 cm; stem weight ranged from 0.5-08 g, and root weight ranged
from 0.47-0.67. The application of all four hydropriming treatments had a positive effect on stem
length, root length, and root weight. Treatment T1 had an effect on root weight and T2 on root length.
When treatment T2 was applied in combination with two time treatments (H1, H2), root length was
significantly greater compared to the control. The longest root, 137 mm, was obtained at L2 in the
combination of treatment T2H1. The longest stem of the seedling was 98.11 mm in treatment T1H2.
The treatments also affected the increase in stem weight, with the highest stem weight of 0.93 g obtained
in the combination L3T1H2. Improving the morphological characteristics of seedlings through biological
treatment helps to make the seed more resistant to harsh weather conditions.

Key words: maize, hydropriming, stress, drought.a
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Yrunaj hyOpema n xepOounuaa Ha 3aKOPOB/bEHOCT U MPUHOC eaMaMe coje

Haranuja [TaBaosuh!" , XKesbko Jomujanosuh?, Munena Cumuh!,
Becna JlparnueBuh', Munan bpankos!

"Mucruryt 3a Kykypys “3emyn Ilosbe”, berpaa, Cpowuja;
*YVuusepauteT y beorpany, [TossonpuBpennu dakynrer, beorpan, Cpouja
*npavlovic@mrizp.rs

Enamame coja ce KOpUCTH y JbYZICKO] UCXpaHU Kao noBphe, jep ce 3pHO Oepe y R6 ¢da3u kana nma
HajBehy XpaHJbUBY BPETHOCT. 3a MOCTU3aHkhE€ BUCOKUX U CTAOMIIHUX MPUHOCA HEOTIXO/HA j& ONTHMAaITHA
cHa0/1IeBEHOCT XpaHUBUMA, TAKO Jla C€ MOPE] MUHEPATHUX, MOT'Y IPUMEHUBATH MUKPOOHOJIONIKA U
¢donmjapHa hyopusa. C 003upoM 1a ce KOpoBH CBpcTaBajy Mel)y miaBHe orpannydasajyhe dakrope y
MIPOU3BOJILYU COj€ BUXOBO YCIEIIHO cy301jmhe oMoryhaBa CUrypHY U cTaOMIIHY Mpou3Boamy. Lnsb
UCTpaXkMBama je OMOo J1a ce UCIUTA YTULA] IPUMEHE PA3IMUYUTUX cucTeMa f)yOpema u xepOumuia Ha
3aKOPOBJHEHOCT U MPUHOC 3pHA €1aMaMe Coje.

Toxom 2022. u 2023. roguHe raje”e cy ase copte engamame coje (Chiba Green i Midori Giant), a
TpeTMaHu hyOpemwa cy oOyxBatanu: Bl — munepanno hyopuso (N:P:K (6:24:12) u ypea); D2 —
MUHEpaHO + MUKpoOuonomko hyopuso (Bradyrhizobium japonicum); H3 — MuHEpaIHO + MUKPOOUOIOIIKO
+ donujapno hyopuso (Fitofert speed-s, 5 1/ha); X1 — npumena xepOuiuaa mocie ceTBE Mpe HUIAba
(Lord (meTpuby3un) + Dual gold (c-meTonaxiop)); X2 — npumeHna y Beretauju (Pulsar (umazamoxc)
u Focus ultra (nuknokcunnum)); X3 — KOHTpona.

V 2022. ronuHu cyBa Maca koposa je y X3 Tpermany Bapupaina 290,9 - 759.4 ¢ m? ok je y X1 Tpermany
ouna 52,2 — 175,3 g m2. ¥ 2023. roauHu cyBa Maca KOpoBa Ha KOHTPOJIHMM TapiieliaMa ce Kperaa
o1 252,4-523,8 g m?, a non tpermanoM X1 oz 1,9-38,2 g m?. Haj3actyrubeHuje KOpOBCKe BpcTe Ouiie
cy: Chenopodium album, Chenopodium hybridum, Solanum nigrum v Amaranthus hybridus. E¢pukacaoct
npuMemeHnX xepounuaa je nznocuna 100% y tpermany X2, y o06e ce30He rajema, 0K je y TpeTMaHy
X1 Bapupana je ox 61,4 no 84,2 %. EdukacHoct npumene xepounuaa y 2023. roquHu y TpeTMaHy
X1 kperana ce ox 92,7-99,2%. Kon 06e copre Hajsehu npuHocu 3a0enexenu cy 2022. ronuse y
tpermany X2bH3 (Midori Giant 7,7 t ha'! u Chiba Green 6,5 t ha'). 3Hauajan yTunaj copre ce orienao
y TIOTIIely TIPUHOCA, IITO je moceOHo 0mno u3paxkeno TokoMm 2023. ronune. Chiba Green je nmana
Hke npuHoce o1 Midori Giant y o0e ce30He rajema y CBUM TpeTMaHuMa, ocuM y X1'B1 tpermany
y 2022. roqunau Kana je copra Mugopu ['manT octBapuia HajHIKM nipuHOC o 3,7 t ha''. Hajamxu
npunoc copte Chiba Green 6uo je 2023. roqune nog tpetmanoM X3b1 (2,1 tha'). Copra Chiba Green
je umana Behe npunoce y 2022. ronunu, 10K cy koa copre Midori Giant npunocu 6unu Behu y 2023
ocuM y TpetMany X2'bH3.

N3 nobujeHux pesynarara MOXe ce 3aKJbyUHTH Jla c€ HajBehu MPUHOCH MOCTHXKY KOMOMHOBAHOM
MIPUMEHOM MHUHEpAJIHOT, MUKPOOHOJIOMKOT U (onujapHor hyopusa, moceOHO y KOMOMHAIUjU ca
xepOuIyaMMa Koju ce puMemyjy Mpe U 1ociia HUllamka coje, Koju ¢y y Hajehem creneHy yTunanm
Ha peIyKIHjy 3aKOPOBJbEHOCTH.

Kibyune peun: ¢ponujapro hyopuso, mukpoobmiiomko hyopuso, komOMHalMje Xxepouuaa, NpuHOC
3pHa, 3aKOPOBJHEHOCT
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Edamame soybean is used in human nutrition as a vegetable because its beans are harvested at the R6
stage when they have the highest nutritional value. To achieve high and stable yields, optimal nutrient
supply is necessary, so exept mineral fertilizers, microbiological and foliar fertilizers can be used.
Since weeds are among the main limiting factors in soybean production, their successful control enables
safe and stable production. The research aimed to investigate the impact of different fertilization
systems and herbicides on weed control and the yield of edamame soybean. During 2022 and 2023,
two edamame varieties (Chiba Green and Midori Giant) were grown, and the fertilization treatments
included: F1 — mineral fertilizer (N:P:K (6:24:12) and urea); F2 — mineral + microbiological fertilizer
(Bradyrhizobium japonicum); F3 —mineral + microbiological + foliar fertilizer (Fitofert speed-s); H1
— pre-emergence herbicides (Lord (metribusine) + Dual Gold (s-metolachlor)); H2 — post-emergence
herbicides (Pulsar (imasamox) and Focus Ultra (cycloxydim)); H3 — control. In 2022, weed dry weight
ranged from 290.9 to 759.4 g m™ in the H3 treatment, while in the H1 treatment, it ranged from 52.2
to 175.3 g m?. In 2023, weed dry weight on control plots ranged from 252.4 to 523.8 g m?, and under
the H1 treatment, it ranged from 1.9 to 38.2 g m™. The most common weed species were Chenopodium
album, Chenopodium hybridum, Solanum nigrum, and Amaranthus hybridus. The efficiency of applied
herbicides was 100% in the H2 treatment in both growing seasons, while in the H1 treatment, it varied
from 61.4% to 84.2%. In 2023, the herbicide application efficiency in the H1 treatment ranged from
92.7% t0 99.2%. In both varieties, the highest yields were recorded in 2022 under the H2F3 treatment
(Midori Giant 7.7 t ha! and Chiba Green 6.5 t ha!). The variety had a significant impact on yields,
especially in 2023. Chiba Green had lower yields than Midori Giant in both growing seasons in all
treatments, except in the H1F1 treatment in 2022 when the Midori Giant variety achieved the lowest
yield 3.7 t ha'. The lowest yield for the Chiba Green variety was in 2023 under the H3F1 treatment
(2.1 tha'). The Chiba Green variety had higher yields in 2022, while Midori Giant had higher yields
in 2023, except in the H2F3 treatment. From the obtained results, it can be concluded that the highest
yields are achieved through the combined application of mineral, microbiological, and foliar fertilizers,
especially in combination with pre-emergence and post-emergence herbicides, which had the greatest
impact on weed reduction.

Keywords: foliar fertilizer, microbiological fertilizer, herbicide combinations, grain yield, weed
control
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TexHosomka n QyHKIMOHAIHA CBOjCTBA OpalllHA KBUHOje
(Chenopodium quinoa Will.) pa3Ju4uTux cOpTH
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Ksunoja (Chenopodium quinoa Will.) je jenHoroaumima OujbHa BpcTa Koja je HacTajla yKpUITamheM
JMBJBUX OUJbaKa Koje cy pacie Kao crnoHTaHa ¢uopa y bonusuju, Ilepyy u Exanopy. borannuku,
KBHHOja npunaa nopoxunu nenesbyra (Fam. Chenopodiaceae), anu 300r xeMHjCKOT cacTaBa M HAYUWHA
kopuithema cBpCTaBa ce y rpyIy JaXHHUX KHUTa WIH Iceyaonepeanija. Benka renercka BapujaOUIHOCT
omoryhmuia je ajanranujy, ceJIeKkLujy 1 KyaTuBalujy KBuHoje y jy»xHoj EBponu, Cjenumennm J{pxaBama
u onpehennum nenosuma Adpuke u Asuje. Ha ormennum nossuma y CpOuju oBa BpcTa ce 1ojaBuiia
2009. ronuHe, Kazia je nmocrajia A0CTyIHA 32 HHULMjaTHa UCTPaXHBamba. TeXHoIomKa ¥ (yHKIIMOHAIHA
cBojcTBa OpamHa JBe copre kBuHOje (IIlyHo n TuTukaka) cy uCnuTHBaHa ca IMJbEM YTBphHUBama
MOryhHOCTH BUXOBE IPUMEHE Y PA3INUUTUM NPeXpaMOeHUM ITPOU3BOANMA Y BU/Y 3aMEHE 3a MIIEHUYHO
OpamHo. OnpeleHn cy OCHOBHU X€MHU)CKH cacTaB, KaaLUTET 3a/p)KaBamba BOJIE, KalaluTeT 33/ipKaBarba
yJba, KarmaureT OyOpema 1 XuIpaTucaHa ryCTHHA HHTETPATHOT MIIEHUYHOT OpaliHa, OpalliHa KBHHOje
Y BUXOBUX MEIIaBHHA y OJJHOCY Ha MIIEHUYHO OpalllHo, Kao pe(epeHTHH y30pak, y Uiby opehuBama
UjeaHOT yaena OpalliHa KBUHOje y MiIeHn4YHoM Opaiuny. [Topen Tora, MICIUTHBAH j€ U KamaluTeT
3aaprkaBama pacTBapaya (CPLI) 36or yTuiaja pyHKIIMOHATHUX MOJIMMEPHUX KOMIIOHEHTH (TIEHTO3aHa,
omrreheHor ckpoOa U IIyTeHa) y MelllaBUHaMa OpalllHa, Ha OCHOBY KOjUX ce JJe(MHUILYy CBOjCTBA TECTa
MIPUIIMKOM IeUeha U KBaJUTET TOTOBUX MTPOU3BOJIA.

Ha ocHoBy no0ujenux pesyarara yTBpheHo je 1a OpalltHo KBUHOj€ y OIHOCY Ha MHTETPAJIHO MILIEHUYHO
OpalIHO MMa BUIIM CaAprKaj MPOTEHHA, MACTHU U Merea U HUKHU CapiKaj YIJbeHUX XUIApaTa LITo
pe3yaTHpa HUKOM eHepreTckoM BpenHomhy. Hajoosba TexHomomKa U (yHKIIMOHATIHA CBOJCTBA Cy
no0ujeHa 3a MelllaBiHe MHTErPaTHOT MIIIEHUYHOT OpalliHa ca gogaTtkoM 5% OpariiHa kBuHoje. Pesynraru
3a CPL] cy ce pa3nuKkoBanu y 3aBUCHOCTH 01 KopuitheHor pacTBapaya (MJjieuHa KMCEIHHa, caxaposa,
HaTpujyM-KapOoHar 1 Boja). 3a cBe pactBapade, CPL] je 6uo Hajsehu 3a uncTo OpalHo o1 KBUHOjE U
3a MeIaBUHE ca A0/1aTKOM 5% OpalHa KBUHOJ€.

KibyuHe peun: OpaiiHo KBUHOj€, TEXHOJIOIIKA CBOJCTBA, (DyHKIIMOHAIHA cBojcTBa, CPL]
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Quinoa (Chenopodium quinoa Will.) is an annual plant species that originated by crossing wild plants
that grew as spontaneous flora in Bolivia, Peru, and Ecuador. Botanically, quinoa belongs to the ash
family (Fam. Chenopodiaceae), but its chemical composition and uses place it in the pseudocereals.
The wide genetic variability has allowed the adaptation, selection, and cultivation of quinoa in southern
Europe, the United States, and certain parts of Africa and Asia. This species appeared in experimental
fields in Serbia in 2009, when it became available for initial research. In this research, the technological
and functional properties of the flour of two quinoa varieties (Puno and Titicaca) were studied to
determine the possibility of their use in various foods as a substitute for wheat flour. To find the ideal
ratio between quinoa flour and whole wheat flour, the basic chemical composition, water retention
capacity, oil retention capacity, swelling capacity, and water density of whole wheat flour, quinoa flour,
and their blends were determined in relation to whole wheat flour as a reference sample. In addition,
the solvent retention capacity (SRC) was tested due to the influence of the functional polymer components
(pentosan, demaged starch and gluten) in the flour blends, based on which the dough properties during
baking and the quality of the final products are determined. Based on the obtained results, it was found
that quinoa flour has higher protein, fat and ash content and lower carbohydrate content compared to
whole wheat flour, resulting in lower energy value. The best technological and functional properties
were obtained for blends of whole wheat flour with the addition of 5% quinoa flour. The results for
SRC differed depending on the solvent used (lactic acid, sucrose, sodium carbonate, and water). For
all solvents, SRC was highest for pure quinoa flour and for blends with 5% quinoa flour added.

Keywords: quinoa flour, technological properties, functional properties, SRC
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YTHnaj KIMMaTCKUX YCJI0BA roJiMHe U T'YCTHHE OM/baKa HA MPUHOC KYKYpYy3a
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ITpuHOC 3pHa KyKypy3a je YCIOBJbEH U300poM XUOpH/Ia, KIMMATCKUM YCIOBHMA MOPYYja U CTEIEHOM
puMemeHe arpoTexHuke. KoimunHa najaBuHa u TemMieparype ¢y oj IoceOHOT 3Hayaja 3a POU3BOIbY
KyKypy3a. Llusb 0BUX HCTpaxuBama je 010 Ja ce aHaM3upajy IPUHOCH Pa3IMuUTUX XHOpUIa KyKypy3a
y 3aBHCHOCTH O] T'YCTHHE OMJbaKa U MOBOJbHOCTH TOJJMHE 32 H-ETOBY MTPOU3BOABY. McTpakuBama Cy
u3BenieHa TokoM 2016. u 2017. ronqune Ha Teputopuju onmuTuHe Jleckopall. Y orieny je Omiio ykJby4eHo
6 xubpuna kykypsa (ZP 434, NS 4023, ZP 555, NS 5051, ZP 666, NS 6030) u 3 ryctune 6usbaka
(71.428; 57.142 n 47.619 6upaka/ha). Oren je oCTaBIbEH 10 CIy4ajHOM OJIOK CUCTEMY Y 3 TIOHABJbakha.
VYTH1aj roaMHe Ha IPUHOC KyKypy3a Ouo je jako uspaxeH. Pa3nuke y npuHocy usmel)y noBosbHe U
HEMOBOJbHE TOIMHE, KO/l XMOpuaa Kpaher nepruona Beretaiuje, cy Mame U3pakeHe 3a pas3yIuKy Ofl
xubpuaa yKer nepuoja Bereranyje. Jlyxuna Bereraipje Xuopuia yTunaa je Ha pa3jiuke y IpuHOCY
u3Mehy ryctuHa Ousbaka. Tako je koj xubpuia koju umajy kpahy Bererauujy (ZP 434 u NS 4023),
HajBehu mpoceuan npuHOC OMo y HajBehUM rycTHHaMa, 0K KOJ XMOpUa Cpe/ibe Ty KUHE BereTaluje
(ZP 555 u NS 5051) Hucy nocrojajne CTaTUCTUUKU 3HaYajHE pa3jivKe y MPOCEUHOM IpuHOocy u3mMehy
ryctuHa Ouspaka. Kox xubpuna nysxer nepuoaa sererauuje (ZP 666 u NS 6030) najsehu npunocu cy
OCTBAapEeHU y HajMambUM M CPEIIbHM I'yCTHHAMa M OHU Cy OMJIH 3Ha4ajHO Behu HEro MpoCceYHu MPUHOCH
OCTBapeHH y HajBehuM ryctrnHama. YKOJIMKO c€ KyKypy3 I'aju y CyBOM parapemy, 3a Mpernopyky je
CejaTu HEeKOJIIMKO XUOpH/1a pa3inymuTe Ty>KUHE BereTaluje U TyCTUuHy Onusbaka MpUIaroauTi Xuopusmy,
Kako OW POU3BO/Iba OHIla CUTYpHH]a.

KibyuHe peun: Kykypy3, KIMMAaTCKU YJIOBH, I'yCTHHA OUJbaka, IPUHOC.
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The yield of maize grains is affected by the choice of hybrid, the climatic conditions of the area, and
the degree of applied agricultural technology. Rainfall and temperature are of particular importance
for maize production. These researches aimed to analyze the yields of different maize hybrids depending
on the plant density and the favorable year for its production. These researches were carried out in
2016 and 2017 on the territory of the municipality of Leskovac. The experiment included 6 maize
hybrids (ZP 434, NS 4023, ZP 555, NS 5051, ZP 666, NS 6030) and 3 plant densities (71428; 57142
and 47619 plants ha'). The experiment was set up according to the randomized block system in 3
replications. The influence of the year on the maize yield was very pronounced. Differences in yield
between favorable and unfavorable years, regarding hybrids with a shorter vegetation period, are less
pronounced than in cases of hybrids with a longer vegetation period. The length of the growing season
of hybrids influenced the differences in yield when different plant densities were in question. Thus, in
hybrids with shorter vegetation (ZP 434 and NS 4023), the highest average yield was in the case of
the highest densities, while in hybrids with medium vegetation length (ZP 555 and NS 5051), there
were no statistically significant differences in average yield between plant densities. Hybrids with a
longer vegetation period (ZP 666 and NS 6030) achieved the highest yields in the lowest and medium
densities and they were significantly higher than the average yields achieved in the highest plant
densities. If maize is grown in dry farming, it is recommended to sow several hybrids of different
vegetation lengths and adjust the plant density to the hybrid, so that production is safer.

Key words: maize, climate conditions, plant density, yield.
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doprudukanmja - nocrynak odorahuBama Mponu3BoJia €CEHIMjaTHUM HYTPUjEHTUMA IPUMEmYje ce
Beh yru HU3 roiMHa y pa3IMuYUTUM IrpaHama npexpamOeHe unaycrpuje. Mehyrum, nojam
ouodoprudukaiuja je HOBUjer JaTyMa U OJHOCH ce Ha noBehame KOHIIEHTpAIHje TOXKEJbHUX
HyTpHjeHaTa, y IpBOM pely BUTAMUHA U MUKpOEJIEeMEeHaTa, y JeCTUBUM OMJbHUM JienoBuMa. Mneja
o6uodoprudukanmje kKao Mepe y noJbONPUBPEIHO] TPOU3BOAKBH Pa3BHjeHA j€ Ca IUJbEM CMAmbEHha
nocienuua ,,CKpUBeHe MU, Koja je HapOuuTO U3pakeHa y Hepa3BMjeHUM U c1a00 pa3BUjEeHUM
3eMJbama, a OIHOCH C€ Ha HeJI0BOJbaH YHOC €CeHIIMjaTHUX HyTpHujeHara. Jlocaamima HCTpaKUBamba
yKa3yjy Jia ce HHCY(UIIHjeHIINja MUKpOeIeMeHaTa, HapouuTo 1uHka (Zn), reoxkha (Fe), cenena (Se)
U BUTaMHUHa A, jaBJba KOJI OKO JBE MHJIMjap/Je CBETCKe Mmomynanuje. Y okBupy Ouodoprudukanuje
MIOCTOjH HEKOJIMKO METO/1a KOjuMa ce MOKe 0O0JbIIATH HYyTPUTHBHA BPETHOCT OMJbHUX MTPOU3BO/IA,
U TO: TPAHCTEHE METO/IE OIIEMEHBakba (CTBAPAE T3B. TEHETCKU MOJIM(PHUKOBAHUX yCeBa), KIIaCUYHE
MeTO/Ie OIJIeMe1Bama (CeIeKIja U yKpIITame) U arpoorodoptudukanyja (nmpumena hyopusa ca
MHKpoeseMeHTuMa). Arpo6rodopTuduKarmja ce Moxke CIpoBECTH Ha HEKOJIMKO HauMHA: alljIMKaI[ijoM
hyOpuBa TUpeKTHO y 3eMJbUIITE, (POTHjapHOM IPUMEHOM yOprBa UM TPETHUPAKHEM CEMEHa Mpe
ceTBe. Arpobuodoprudukaimja je npernosHara kao euxkacHa, eKOHOMCKHM UCIUIATHBA U jJ€IHOCTaBHA
MeTo/1a Koja ce MOKe IPUMEHHUTH Ha CBUM YCEBUMA MO3HATE TEXHOJIOTH]E Iajema, y IUJby JoOHjama
¢ynkunoHanHe xpane. Cnenuduyunoct arpodbruodoprudukalyje oresna ce y no3HaBamwy apuHUTETA
OMJbHE BpCTE 3a yCBajameM ojipel)eHux ereMeHara, Kako OM ce MUHepajiHa UCXpaHa CIpoBeJia Ha
HauuH Koju 00e30el)yje onTruManaH pacT 1 pa3Boj OMibaka y3 HCTOBPEMEHY aKyMyJalljy HOKeJbHUX
eJleMeHara y jeCTUBUM JiefloBUMa. Takole, HEONXOIHO je OipeIuTH ONTUMaJHy 103y yOpuBa, Koja
Jj€ eKOJIOIIKM ¥ €KOHOMCKH OIPaBJaHa, Kao 1 ONTHMAJHO BpeMme npumMeHne hyopusa, Tj. (hasy pa3Boja
OuJbKe y K0joj Ou ycBajame XpaHHBa OMII0O MAaKCUMAJIHO.

Kibyune peun: arpobuodoprudukanuja, buopoprudukanija, MUKpOEIEMEHTH.
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Fortification - the process of enriching products with essential nutrients has been used for many years
in various branches of the food industry. However, the term biofortification is more recent and refers
to increasing the concentration of essential nutrients, especially vitamins and microelements, in edible
plant parts. The idea of biofortification as a measure in agricultural production was developed with
the aim of reducing the consequences of “hidden hunger”, which is particularly pronounced in
underdeveloped countries, and refers to insufficient intake of essential nutrients. Current research
shows that more than two billion people in the world are affected by a deficiency of microelements,
particularly zinc (Zn), iron (Fe), selenium (Se) and vitamin A. In the context of biofortification, there
are several methods that can be used to improve the nutritional value of plant products, namely:
transgenic breeding methods (genetically modified crops), conventional breeding methods (selection
and crossing) and agrobiofortification (application of fertilizers containing microelements).
Agrobiofortification can be done in several ways: soil or foliar application of fertilizers or by treating
seed before sowing. Agrobiofortification is considered as an efficient, economically justified and simple
method that can be applied to all crops with known cultivation technology, with the aim of obtaining
functional food. The specificity of agrobiofortification is reflected in the knowledge of the affinity of
the plant species for the adoption of certain elements, in order to implement mineral nutrition in a way
that ensures optimal growth and development of plants with the simultaneous accumulation of necessary
elements in the edible plant parts. In addition, it is necessary to determine the optimal dose of fertilizer
that is ecologically and economically justified, as well as the optimal timing of fertilizer application,
that is, to determine the phase of plant development when the uptake of plant nutrients is greatest.

Key words: agrobiofortification, biofortification, microelements.
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AHanm3a ynorpede cepTH(PUKOBAHOT CeMEeHA HA MOPOAUYHUM MObONPUBPETHUM
razauHcTBumMa y Penyoauumu Cpouju

Maja Cyauman'”, CBetiana PosbeBuh Huxonuh'!, CBemitana banamesuh Tyouh?,
XKeswko Nonmujanosuh’, Xenena Majcroposuh'!, Canapa bornanosuh?

"MctpaxkuBauko pa3Bojuu Mucturyt Tamum, [Tanueso, Cpouja
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‘e-mail: sudimac@institut-tamis.rs

KBanureT ceMeHa KOjuUM ce 3aCHUBA POM3BO/-A YCEeBa je/laH je O/ NIaBHUX YMHMIIAla KOju oapehyje
MIPUHOC, KBAJUTET MPOU3BO/IAa U CTAOUIHOCT NMPO3BOAKE Yy LenuHu. [Ipema paznuuuTuM npoueHama,
ynotpeba ceprudukoBaHor cemena y Penyonuuu Cpouju nocieisux rojinHa je y onajaamy, HTo ca
co0oM HOCH U OpOjHE pU3HKe y Ipou3BoAmHU. L{uib oBor pajga 610 je Aa U3BPILIM aHATIU3Y CTamba
kopuihema cepTU(PHUKOBAHOT CEMEHa MILEHHIIE, COje U JIyllepke Ha HOPOAUYHUM HOJbONPUBPEIHUM
ra3JIMHCTBUMA, aJld U Ja MPOLEHH Jia JiK je Kopuliheme cepTU(HUKOBAHOT CeMeHa Y MPOU3BOABH Y
B€3M ca (PU3MUKOM BEJIMYMHOM Ta3UHCTBA. 3a MoTpede OBOI MCTpakuBama KopultheHu cy noganu
aHKeTe Koja je crpoBeneHa TokoM 2021. u 2022. roqune, a odyxBaruia je 2.101 mosbonpuBpeaHo
ra3JJMHCTBO Koja ce OaBe MPOM3BOIKHOM IIIEHUIIE, COje U JTylepke. AHKETUPame Ta3AMHCTaBa je
BPIIECHO NpeMa CIEeHjaTHo (OPMUPAHOM YIIUTHUKY, KOJU je OMOT'YhHO METOJMYaH HauYlH NMPUKYIIJbaba
nojaTaka off HICIIMTaHUKa U3abpaHuX y MpoLecy y30pKoBama. 3a 00pay rnojaraka kopuurhene cy
METO/I€ IECKPUNTUBHE CTATUCTHUKE, a TOOMjeHH pe3ylTaTH Cy MpHKa3aHU TabelapHO U rpadUuKy.
PesynTaru uctpaxuBama cy nokasanu aa 62,5% aHKkeTUpaHUX Ta3AMHCTaBa Koja ce 6aBe MpOn3BOIHOM
TIIEHUIIE Ha CBOJUM MIPOU3BOJHUM MOBPIIMHAMA KOPUCTH CEPTU(UKOBAHO CEME OBOT yCEBa U J1a CY
TO yrnaBHOM razauHcTsa BenuunHe 50 no 100 ha. CeprudukoBano ceme coje kopuctu 52,3%, 10K
CepTU(PHUKOBAHO ceMe JIyliepke KopucTu 75,6% razauHcTaBa koja ce 0aBe MpOU3BOIHOM OBUX yCEBa,
a koja pacronaxy ca a0 50 ha, oqHocHo npeko 50 ha xkopunrtheHor nossonpuBpenHor 3emsbuiTa. Ca
npyre crpase, cera 4,4% razIuHCTaBa c€ W3JaCHWIO /1a Y IPOU3BOIU MIIIEHUIIE HE KOPUCTHU
ceprudurosano ceme, 11,2% ykynHor 6poja aHKeTHpaHUX MPoKM3Bol)aua coje He KOPHUCTH CePTUPHUKOBAHO
ceme, 0k 13,4% aHKeTHpaHMX I'a3MHCTaBa 3aCHUBA MIPOU3BOJIbY JIyLIEpKe ca HeCepTHU(PHUKOBAaHUM
cemeHoM. Ca acrnekTa BeJIMUMHE T'a3IMHCTBA, TO CY YIJIABHOM T'a3IMHCTBA Koja pacrosaxy ca o 10
ha, onHOCHO Mame o 5 ha kopuirheHor MoJ/LONPUBPETHOT 3eMJbHILTA. FICTOBpEMEHO Cy aHKETOM
aHAJIM3UPAHM U pasiio3n Kopulrhewma HecepTU(PHUKOBAHOT ceMeHa. Bucoka 1eHa ceprudukoBaHOT
ceMeHa je orpannyanajyhu ¢akrop 3a 61,8% ra3znuHcraBa koja ce 6aBe Mpou3BoAKOM mienuue, 60,3%
npousBohaua coje u 43,3% aHkeTUpaHUX Ta3AMHCTaBa KOja raje Jyuepky. pyru Haj3HauajHUjU
orpaHny4anajyhu 4MHMIAL jecTe yBepeme J1a je ceMe U3 CONICTBEHE MpOou3BoImke nienute (19,7%),
coje (13,6%) u nyuepxke (33,0%) Oosber kBanuTeTa o cepTuduKoBaHOT cemeHa. 13 nobujeHux
pe3ysTaTa UCTpakKMBamba MOXKE C€ 3aKJbYUMTH JIa TOCTOjU MoTpeda 3a e1yKalnjoM HOJbONPUBPEAHUX
npou3sBohaua o 3Hayajy ynorpede cepTU(PUKOBAHOT CEMEHa, KOjH Ce Oriie/]a Kpo3 JyTOPOYHO MOCIIOBAbE,
a He caMo KpO3 aHaJIM3Y JeIHOTOAMIIBLUX pe3ylTara Koju y HeKMM ce30Hama ykasyjy Ha Behy ymreny
n30eraBambeM yilaramba y cepTU(UKOBAHO CEME.

KibyuHe peun: cepruduxoBaHo ceme, MIISHUIIA, COja, JIyLIepKa, TOJbOIIPUBPEIHA ra3IMHCTBA,
KOpUIINEHO MOJHOMPUBPEIHO 3€MIBHIITE

3AXBAJIHULIA
OBO UCTpaXHBamkE je MOAPKaI0 MUHUCTAPCTBO HAYKE, TEXHOJIOIIKOT pa3Boja M MHOBAIIHM]a
Penryonuke CpOuje, rpant 6poj 451-03-47/2023-01/200054.
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Seed quality, which is the basis of crop production, is one of the main factors that determines yield,
product quality and production stability as a whole. According to various estimates, the use of certified
seeds in the Republic of Serbia has been declining in recent years, which brings with it numerous risks
in production. The aim of this paper was to analyze the state of use of certified wheat, soybean and
alfalfa seeds on family agricultural farms, but also to assess that the use of certified seeds in production
is related to the physical size of the farm. For the purposes of this research, data from a survey conducted
in 2021 and 2022 were used, and included 2101 agricultural farms engaged in the production of wheat,
soybeans and alfalfa. Farm surveys were conducted according to a specially created questionnaire,
which enabled a methodical way of collecting data from respondents selected in the sampling process.
Descriptive statistics methods were used for data processing, and the obtained results were presented
tabularly and graphically. The results of the research showed that 62.5% of surveyed farms engaged
in the production of wheat on their production areas use certified seeds of this crop and that these are
mostly farms with a size of 50 to 100 ha. Certified soybean seeds are used by 52.3%, while certified
alfalfa seeds are used by 75.6% of farms producing these crops, which have up to 50 ha or more than
50 ha of used agricultural land. On the other hand, only 4.4% of farms declared that they do not use
certified seeds in wheat production, 11.2% of the total number of surveyed soybean producers do not
use certified seeds, while 13.4% of surveyed farms base their alfalfa production on non-certified seeds.
In terms of farm size, these are mainly farms with up to 10 ha, or less than 5 ha of used agricultural
land. At the same time, the survey analyzed the reasons for using uncertified seeds. The high price of
certified seed is a limiting factor for 61.8% of farms that produce wheat, 60.3% of soybean producers
and 43.3% of surveyed farms that grow alfalfa. The second most significant limiting factor is the belief
that seeds from own production of wheat (19.7%), soybeans (13.6%) and alfalfa (33.0%) are of better
quality than certified seeds. From the obtained research results, it can be concluded that there is a need
to educate agricultural producers about the importance of using certified seeds, which is reflected in
long-term business, and not only through the analysis of one-year results, which in some seasons
indicate greater savings by avoiding investments in certified seeds.

Keywords: certified seed, wheat, soybean, alfalfa, agricultural holdings, used agricultural land
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MuxkpomopdoJioruja nojieHOBUX 3pHa 3ejieHe cajare (Lactuca sativa L.)
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VY pany cy onucaHe MUKpOMOpP(QOJIOLIKe KapaKTepUCTUKE TOJIEHOBUX 3pHa 3eeHe canare (Lactuca
sativa L., Asteraceae) ananusupanux nomohy cetrnocue mukpockonuje (CM) u ckeHupajyhe enekTpoHcke
mukpockonuje (CEM) y 1inspy JonprHOCA NAITMHOMOMIKAM UCTPaXUBambUMa rajeHux Ousbaka y Cpouju.
Onucanu cy MOp(OJIOIIKH MapamMeTpy Kao LITO Cy BEJIWYMHA U OOJIUK 3pHa, aneprypanuja, u
OpHaMeHTalnuja ersuHe. Mop(poMeTpHjCKu Moaaly, Koju ce ofHoce Ha nyxuny nonapue (I1) u
exBaropujaine oce (E), II/E ogHoc, npeuHuk nakyHe, 1y>)KMHY €XMHa, Kao U Je0JbUHY er3uHe 6e3
CKYJINTYPHHUX €JeMeHara cy, Takohe, mpuka3zaHu. Y TBpheHo je Ja je MoJIeHOBO 3pHO MOHAJHO,
M30T0JIAPHO, PAJIUjaJIHO CUMETPUUHO, Y KJIaCH Cpellibe BEIUKUX, 001aTHO-chepounHor oonuka (II/E
=0.94), cyOuupKynapHO Ha €KBaTOPHUjaTHOM IPUKA3y, a XeKCArOHAJIHO Ka/ia ce ocMarpa MoJlapHo ca
6 mnpaBUX KOHTYpHUX uBHIA. [lyxuHa nonapue oce (IT) usnocu 32,6 + 3,7 pm, a ekBaTropujasHOT
npeunnka (E) 34,8 + 2,7 um. C o63upom Ha 6poj, OOIHK U MOJI0XKa] anepTypa, MOJIEHOBO 3PHO je
3-30H0KONMMIOpaTHO. CBaKa CIIOKEHA arepTypa cacToju ce O] EKTOANepType Koja MpeICTaBba MEPU/IN]aTHO
U3AY’KEHH KOJIITYC ca 3a00Jb€HUM KpajeBUMa U eHoanepType y ooauky nope. OpHaMeHTalnuja ersuHe
je exunonodarHa. Jloparna (penecrparHa) moaeHoBa 3pHa, TUIIMYHA 32 pamuianjy Asteraceae, OJUTHKY]y
ce MPHUCHUCTBOM JIaKYHa, Tj. BEJIMKUX YIyOJbEHHUX MPOCTOpa KOjUMa HEI0CTaje CIoJballliha er31UHa.
CBaka JaKyHa je OKpykeHa cucTeMoM rpedeHa (Jiode) ca exrHama (MIInyacTy eneMenTH). [loneHosa
3pHa 3eJIeHe cajlate UMajy 15 JakyHa, o1 Kojux 3 mopajHe (€KBaTOpHjaIHO NOCTaBJbeHe), 6 abnopaaHuX
u 6 napanopanuux. IlonapHu pernonu cy manu, 6e3 JaKyHa, CBeIeHH Ha Tpokpaku rpebe. [Topanne
JaKyHe Cy OKpyIJie M KOMYHHUIIMPajy ca CyCeJIHUM ablopa HUM JaKyHaMma MPeKo MHTepIaKyHapHUX
cykeHux npocropa. [lapanopaiHe jlakyHe cy EHTaroHajHe, JIEKe Y ME30KOJIHjaTHOM PEerHoHy
rpanudehu ce jeTHOM CTPAHOM ca €KBaTOpUjaTHUM IrpeGeHOM. AOIOpaliHe JIaKyHe Cy OKpyIJie WK
yrinacte, mupe npema noiy. [lupuna nakyna y nmpoceky uznocu 10,8 + 2,5 pym. Ha rpe6ennma ce
Hajla3e UIIMYACcTU CKYJINTYPHU €JIeMEHTH (eXuHe) pacrnopeheHn y jeAHOM HU3Y, IPOCeuHe AyKHHE
1,9 + 0,3 pm, noHekaxa caBujeHor Bpxa. JleOspuHa exTersuHe 6e3 Uriuna, MepeHo MoJ] CBETIOCHUM
MHUKPOCKOIIOM, U3HOCHU IIpocedHo 5,7 + 0,7 um.

Kibyune peun: Asteraceae, nonen, CM, CEM
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In order to contribute to palynological studies of cultivated plants in Serbia, micromorphological
features of pollen grains of Lactuca sativa L. (Asteraceae) were examined by both, light microscopy
(LM) and scanning electron microscopy (SEM). Morphological parameters, such as grain size and
shape, apertures and exine ornamentation were described. The morphometric data such as length of
polar axis (P), length of equatorial axis (E), P/E ratio, lacunae diameter, echinae size, and thickness
of exine excluding echinae were noted. Pollen grain were found to be isopolar, radially symmetrical,
medium-sized, oblate-spheroidal in shape (P/E = 0.94), sub-circular in equatorial view, and hexagonal
in polar view with straight sides in outline. The length of the polar axis (P) is 32.6 & 3.7 um and of the
equatorial diameter (E) 34.8 £ 2.7 um. The pollen grain is 3-zonocolporate. Each compound aperture
consists of ectoaperture which is a meridionally elongated colpus with rounded ends, and pore-shaped
endoaperture. Exine ornamentation is echinolophate. Lophate (fenestrate) pollen grains, typical for
Asteraceae, are characterized by number of lacunae that appear as large window-like spaces, a depressed
area lacking ectexine. Each lacuna is surrounded by a system of echinate ridges. Lettuce pollen grains
have 15 lacunae, 3 poral, 6 abporal and 6 paraporal (polar regions are without lacunae, small, reduced
to triradiate ridge). The poral lacuna communicating with adjacent abporal lacunae via interlacunar
gaps is observed rounded in shape. Paraporal lacunae, lying in the mesocolpial region adjacent to one
side of an equatorial ridge, are pentagonal. Abporal lacunae are rounded or angular, broad towards the
pole. Average lacuna diameter is 10.8 £ 2.5 um. Lophae (ridges) are with one row of echines that are
1.9 + 0.3 um long, pointed and some are curved. The ectexine thickness excluding echines, measured
under LM, averaged 5.7 + 0.7 pm.

Keywords: Asteraceae, pollen, LM, SEM
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YTunaj ryctune cerBe M XuOpuaa Ha NPOAYKTHUBHOCT CYHIIOKpeTa
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Cynuokper (Helianthus annuus L.) je jenHa o/ Haj3HaYajHUJUX paTapCcKux KyaTypa u 3a Cpoujy je on
KpyLMjajiHE BaXKHOCTH 32 NMPOU3BO/IHbY JECTUBOT YJba. Y OBOM pajly je UCIIMTUBAH yTHIA] TYCTHHE
ceTBe M XMOpHUAa Ha MPOAYKTUBHOCT CYHILIOKpETa paju yTBphHBamka ONTHMAIHE CETBEHE HOPME Ha
noapyyjy ITomopasiba. Omien je nocraBibeH 2022. rogune y CumuheBy koz YKabapa Ha 3eMIBUIITY
THUIMa axyBUjanHa cMoHuna. Omiesn je MocTaB/beH Kao MOTIYHO CIy4ajaH IUIaH y TP IOHAB/bamka, Ha
napiieiiama BeandnHe BennurHe 10 m?. Y oBoM iBo(akTopHjaIHOM orieny kopuiiheHa cy aBa XHOpuaa
cyHuokpera: Michigan (M) u Experto (E) u Tpu cerBene Hopme: 53.000, 61.000 u 71.500 cemena mo
XeKTapy. Y OKBUPY KOMIIOHEHTH MIPUHOCA CYHIIOKpeTa UCIIMTUBAHO je cieehe: MpeyHukK riaBulle,
Opoj cemMeHa y IVIaBUIIM, Maca CeMeHa M0 [VIaBUIIM, IPUHOC CEMEHa, Ca/ipKaj Bojie y 3pHY U Opoj Onsbaka
y ’eTBHU o xekrapy. Hajsehu npeunuk rmasuue (23,85 cm), 6poj cemena no rmasunu (1.637), kao u
Maca ceMeHa no miaBuiu (81,9 g) yrBphenu cy npu HajMaw0j rycTuHU ceTBe. Ha mpuHOC 3pHa
3HaYajHUje je yTUIao Xubpua Hero ceTBeHa HopMma (M 3a 7,6% Behu ox E), a HajBehu je ocTBapen npu
cpeamoj ryctunu cetse (4,01 t/ha kox E u 4,25 t/ha xong M). Caap:xkaj Boge y ceMeHy je Ouo Hajehu
IIpU HajMaw0j ceTBeHOj HOpMHU (9,82%), a HajMawu 00pHYTO, IpU HajBehoj ceTBeHOj HOpMHU (9,07%)),
LITO TIOKa3yje Jia je cajipkaj Bojie y 3pHY y MO3UTHUBHO] KOpeslalliju ca NpedyHukoM rase. Hajsehu
npujeM Ousbaka 3a0elIe’KeH je P Cpeikh0oj TYCTUHHU ceTBe ko xubpuaa Experto (94%), ook je
HajJIoIMju 3a0esiekeH y xubpuaa Munxuras pu HajMamboj ceTBeHoj HopMH (87%). [lobujenu
pe3ynTaTi UCTPaKHMBamba MOKa3yjy Jia Cy y TOJMHU NpoyyaBama, u3Mel)y MCIUTHBAaHUX I'YCTHHA yCeBa
1 XuOpuJa OCTBapeHe 3HaYajHe Pas3jIMKe y MPUHOCY U Ja Ce Ha CIIUTUBAHOM NOJAPYYjy HajooJbe
nokaszao xubpua CY Michigan npu ryctunu og 61.000 cemena o xekrapy.

K.]'by‘IHe peun: CyYHIIOKPET, T'YCTUHA CETBE, KOMIIOHCHTE NPUHOCA, IPUHOC CEMEHA.
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Sunflower (Helianthus annuus L.) is one of the most important crops and of crucial importance for
edible oil production in Serbia. In this study, the influence of planting density and hybrids on sunflower
productivity is investigated in order to determine the optimal seeding rates in the Pomoravlje region.
The trial was conducted in 2022 in Simi¢evo near Zabari on alluvial clay soil. The trial was set up as
a completely randomised experimental design with three replicates, using plots of 10 m? in size. Two
sunflower hybrids were used in this two-factorial experiment: Michigan (M) and Experto (E), along
with three sowing rates: 53,000, 61,000, and 71,500 seeds per hectare. Within the sunflower yield
components, the following were studied: head diameter, number of seeds per head, seed mass per head,
seed yield, grain moisture content, and number of plants at harvest per hectare. The largest head
diameter (23.85 cm), number of seeds per head (1637) and seed mass per head (81.9 g) were obtained
at the lowest planting density. The hybrid had a stronger influence on grain yield than the seeding rate
(M yielded 7.6% more than E), with the highest yield obtained at the medium planting density (4.01
t/ha for E and 4.25 t/ha for M). Seed moisture content was highest at the lowest seeding rate (9.82%)
and lowest at the highest seeding rate (9.07%), indicating a positive correlation between grain moisture
content and head diameter. The highest plant emergence was recorded at the medium planting density
for the Experto hybrid (94%), while the lowest was observed for the Michigan hybrid at the lowest
seeding rate (87%). The research results obtained indicate significant yield differences between the
studied planting densities and hybrids in the study year, with the SY Michigan hybrid performing best
at a density of 61,000 seeds per hectare in the studied area.

Key words: sunflower, planting density, yield components, seed yield
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YTuuaj 3apyKuBama coje u Mpoca Ha N3HOIIEeHe eJieMeHATa ¢a MPUHOCOM
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3apyKMBame yceBa MPeICTaB/ba JeJHY O]l OJIp>KUBUX Mpakcu nosbonpuspese. [loceban 3Hauaj orena
ce y noBehamwy KBajuTeTa 3pHA, yciaea NoOoJblIaHe HCKOPUCTUBOCTH 3€MJBUILIHUX pecypca KOJ
KOMIUIEMEHTapHUX yceBa. Mepa e(rKacHOCTH OBAKBOI' CUCTEMa Haj00Jbe Ce HCKazyje MPEKo OHOCA
exBuBaseHara semspuinTa (JIEP), 1ok ce npuHoc enemenara y 3pHy Moxke nparuti nomohy E-JIEP-a
(emeMeHTapHU OJJTHOC €KBHBajeHaTa 3eMJbHIITa). [{Mib ucTpakuBama OMO je UCIIUTUBAKE YTHLA)ja
3apyxkuBama coje u npoca Ha E-JIEP (Ca, Mg, S, B, Al, Cr, Mn, Fe, Co, Ni, Cu, Zn, Se, Mo) y 3pHY
Kako OM ce yTBpAMO edeKar 1 KOMIJIEMEHTapHOCT HaBeieHuX BpcTa. Coja M Mpoco ¢y nocejanu y 3
KOMOMHaIMje: Hau3MEeHUYHU peloBH coje U npoca (C-M), Hau3MeHu4He Tpake 2 peaa coje u 2 peaa
npoca (CC-MM) u HauzMeHn4He Tpake 2 pena coje u 4 pena npoca (CC-MMMM), napaneHo ca
caMOCTaJIHUM (KOHTpoiaHUM) yceBuma, 2018. u 2020. roqune. OcuM KOMOMHOBaWa, UCIIUTUBAH j€ U
ytuuaj 6uo-hyopusa Coveron (b®). Pesynraru cy nokaszanu na je CC-MM+b® komOuHaruja
HajedukacHuja, c 063upoM fa cy Bpeanoctu E-JIEP-a 3a cBe ucnurupane enemenre Behe of 1, mro
yKazyje Ha yKynHo noBehame MpuHoca CBAKOr 071 eJieMeHaTa. ¥ 0BOj KOMOMHAIM]U HajBHIIIE BPETHOCTH
cy nodujene 3a Mn-JIEP (1.67), Fe-JIEP (1.66) u Ca-JIEP (1.60). Ynopelhyjyhu orneane komOunaiuje
6e3 6uo-hyopusa, CC-MM ce u oBzie U3BOjMIIa KAO HAJIIOTO/IHU]a, ca BUILIUM BpeaHocTiMa E-JIEP-a
y OZIHOCY Ha Jpyre JiBe KoMOuHanuje (HajBuie BpeHocTH cy nooujene 3a B-JIEP, Mn-JIEP u Fe-JIEP,
1.38, 1.34 u 1.34, pecrieKTUBHO). 3ApyKUBamkE yCeBa y APyrauujuM OJHOCHMA JIaj0 j€ BPEAHOCTH
E-JIEP-a Onu3y 1 3a Behuny enemenara. Ha ocHOBY 100MjeHUX pe3yaTaTra MOXe ce 3aKJbyUUTH Ja Cy
coja U MpOCo KOMIIATUOMITHE BPCTE 3a 37pYyKHUBamke, Kao 1 Jla KoMOuHanuja 2 peaa coje u 2 peaa npoca
00e30elyje HajBUILIN OTHOC €KBHUBAJIEHATa €JI€MEHaTa, OJHOCHO aKyMyJallHjy eJleMeHara y 3pHy
UCIHUTHBAHUX BPCTA, MO3UTHBHO CE OJpaXkaBajyhu Ha KBAJUTET 3pHA.

KibyuHe peun: koMOHUHanMje 30pyKUBamka yceBa, 0no-hyOopuBo, yKynmHHM eleMeHTapHU IPUHOC,
KBaJIUTET 3pHA.
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Impact of soybean-common millet intercropping on element land equivalent ratio
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Vesna Peri¢!,Marijenka Tabakovi¢', Vesna Dragicevi¢!

'Maize Research Institute ,,Zemun Polje®, Belgrade, Serbia
2University of Belgrade - Faculty of Chemistry, Belgrade, Serbia
‘email: mmilena@mrizp.rs

The intercropping presents prominent sustainable agricultural practice. Its particular importance is
reflected through increased grain quality due to improved use of land resources by inter, i.e. complementary
crops. The measure of efficiency of such system is expressed in the best way through the land equivalent
ratio (LER), while the yield of elements in grain can be monitored using E-LER (element land equivalent
ratio). The aim of research was to examine the impact of soybean-common millet intercropping on
E-LER (Ca, Mg, S, B, Al, Cr, Mn, Fe, Co, Ni, Cu, Zn, Se, Mo) of grain, in order to determine the effect
and complementarity of crops. Soybean and millet were sown in 3 combinations: alternating rows
(S-M), alternating strips with 2 rows of soybean and 2 rows of millet (SS-MM) and alternating strips
with 2 rows of soybean and 4 rows of millet (SS-MMMM)), together with sole crops (control), during
2018 and 2020. The impact of bio-fertilizer Coveron (BF) was also investigated. The results showed
that SS-MM+BF combination is the most efficient considering values of E-LER which are higher than
1 for all examined elements, indicating a total increase in the yield of each of the elements. In this
combination the highest values were obtained for Mn-LER (1.67), Fe-LER (1.66) and Ca-LER (1.60).
Comparing experimental combinations without BF, SS-MM also stood out as the most efficient, with
higher E-LER values compared to the other two combinations (the highest values were obtained for
B-LER, Mn-LER and Fe-LER, 1.38, 1.34 and 1.34, respectively). Other intercrop combinations gave
values of E-LER close to 1 for most elements. Based on the obtained results, it can be concluded that
soybean and common millet are compatible crops for intercropping. The combination of 2 rows of
soybean and 2 rows of millet provides the highest E-LER values, i.e. accumulation of elements in
grains, which positively reflects on grain quality.

Keywords: intercrop combinations, bio-fertilizer, total yield of elements, grain quality.

95






HNupexc ayropa

Ab6nynax M. An-Hyaumu14
Aunexcannap KuimueBckul2
Amna Byjomesuh 40

Eman Kanym 14

Omnra babak 12

Anekca JIunosan 27
Anexcannap K. Koctuh 64, 86
Anekcangap Cumuh 46, 92
Aunexcanapa Ilepunn 74
Anekcanapa Paganosuh 23
Anexcanapa hupkoBuh 82
Anekcej JIykun 70
Anekcuh Yporr 48

Amna Byjomesuh 86

Ana Mapjanosuh Jepomena 38
AHnnpea MonTu 38
Anpnpejuh l'opnana 48
Ankuna Kouguh [lnuka 38
babxa Jan 50,52

buspana Kunposcku 38
busbana Pabpenosuh 82
bumpana I1leuh 42

bnaxo Jlanesuh 16

bornan apanejuh 50,52
bopucnas Iletkosuh 44,72
Bomko Jlexuh 23

bpajeBuh Cuexana 48
bpanucnasa Jlanuh 27
bpanxka I'oBemapuna 70
Bepa Hekuh 84

Bepa Kapnuuuh 16

Bepa I[lonosuh 54, 62

Bepa Panuesuh 16

Becna [paruuesuh 35, 42, 78, 80, 94
Becna Munuh 70

Becna Ilepuh 94

Bnanan Ilemuh 14, 33

Bragumup Ahun 25

Bojo Paguh 44, 72

Bojo Paguh 72

I'opan Jahumosuh 25
Iopnana Aunpejuh 46, 92
I'opnana bpankosuh 29
I'opnana Marosuh 66
I'opnana Ilexuer 74
Hanwujen [Mantenuh 31
Hapxko Japamas 56
Hecumup Kuexepuh 29
JluBaa Cumuh 54, 62
Jo6pusoj Ilomrtuh 31
Hparana Panuuh 60
Hparana Jlanesuh 58, 84
Hparana Munaguaosuh 23, 38
Hparana PajkoBuh 38
Hparana Panuuh 90
Jparana CtameHOB 68
Hymwa Coronuua 27
Hymanka Munojkosuh-Orncenniia 94
‘Bophe Mopasuesuh 64, 86
Enuke ['peropuh 66
Kesbka 3ropener 74
Kemwko Jlonujanosuh 42, 80, 88
Kesko [leneroBuh 46, 92
3natko ApcoB 76

3opa Jlajuh CreBanoBuh 18
3opan bpohuh 31

3opan JlumoB 76

3opan Jluauh 56

3opan JopoBuh 44

3opan C. Unuh 58

NBa Xpespa 74

Wgan lomrapuh 18
NBana JakoBiseBuh 74
Npana MomuunoBuh 31

97



Npuma Kucuh 74

Urop Byphuh 70

Urop NwoBcku 76

Urop KibyjeB 16

Nkanosuh Jena 54

Nne IlaneB 76

Nnuja Komssenosuh 44, 72
Nnunka [Mehunap 60, 86
Wpena PagunoBuh 29

Upena Togoposuh 16
Jacmuna Ospaua 31

Jacua CaBuh 56

Jena UkanoBuh 62

Jenena JoBuuuh-IlerpoBuh 16
Jenena JornkoBuh 23

Jenena MakcumoBuh 56
Jenena Pynuh 31

Jenena CrojusbkoBuh 84
JoBanka Jlanuuuh-IlerponujeBuh 82
Kamenko bpatkosuh 56

Jlazap Ilejuh 82

Jlesba Butesuna 74

JIuguja Munenkouh 58
JbyOuma JXusanosuh 54, 92
Jbyoumma Konapuh 20, 54
Jby6omup Illynuh 58

Maja Cynumar 50,52, 88
Maja Tepsuh 90

Makcum bakosuh 33

Mapwuja 'anuh 74

Mapwuja hocuh 27

Mapujenka TabakoBuh 35, 78, 94
Mapuna JoBkoBuh 56

Mapuna Mauykanosuh-Jouuh 90
Muxuna CreBa"Hosuh 82
Munan bu6epyuh 84

Munan bpankos 35, 78, 80, 94

Munan Jorkosuh 23

Munan MupocassseBuh 25
MunanoBuh Huxkomna 48
Munena Cumuh 35, 42, 80, 94
Munena llenk 35, 78, 94
Mununa Jlparojesuh 16
Munomupka Manuh 84
Mupjana Jlemun 82

Haranuja [1aBnosuh 35, 80
Harama Jbyouuuh 54

He6ojmra Momuposuh 42
Hemama hyk 23

Henan bymarr 33

Henan Bypuh 42

Hupan [11aGanl14

Huxona Munanosuh 46
Huxkona Munanosuh 92
Onusepa JopanoBuh 66

[Terap CreBanoBuh 62
Pagmuna [Tusuh 56

Pakuh Tamapa 48

Pyxwuna Ctpuuesuh 27

Cannpa bormanosuh 88
Cannpa Bykosuh 40, 60, 64, 86
Cannpa LBejuh 23

Cama Mukuh 25

Cama bapah 84

Carmra Jlamuh 70

Ceetnana banamesuh Tyouh 88
Cgemirana PosreBuh Hukonuh 88
Cgeto Pakuh 62
Cumuh Anexcanmap 48
Cumonuna DBypuh 68
Cununmra Joruh 23
Cnapuna Jemaunh 64
Cnahan CrankoBuh 62
Cnahana CaBuh 66

98



Cuexana bpajesuh 46
Cuexana Jankosuh 54, 62
Coma I'Bo3genal 23, 38
Comwa bypuunn 66

Coduja Kunubapaa 60, 64, 86
Tarjana Kpjykosa 70

Tumea Xajuan Jadapu 68
Tomucnas Kuanosuh 29
VYpomr Anekcuh 46

®epnepuka 3aHetu 38

Xenena Majctoposuh 50,52, 88
Xpuctoc Hopaac 10
IIeneToBuh JXKesbko 48

929









g
syngenta.

syng'enta®

Hibridi kukuruza
Visoki i stabilni
prinosi







CIP - Katanormsauuja y nybaunkaumju HapogHa 6ubnmnoteka Cpbuje, beorpag,
633/635(048)(0.034.2)

CUMNO3UIYM ca mehyHapoaHum yyewhem MHOBaumje y paTapcKoj u
noBpTapcKoj npoussoaru (11 ; 2023 ; beorpaa)

360pHUK M3B0Aa [EnekTpoHcKmM n3sop] = Book of abstracts / XI cumnosnjym
ca mehyHapoaHum yyewhem MHoBaumMje y paTapcKkoj U MOBPTAPCKOj MPOU3BOLHMH,
Beorpaa, 12 — 13. oktobap 2023. = 11th Symposium with International Participation
Innovations in Crop and Vegetable Production, Belgrade, 12 - 13. October 2023. ;
ypeaHuum, editors JacHa Casuh, BnagaH Mewwuh. - beorpag, : YHMBep3uTerT,
MNomwonpuspeaHu dakyntet, 2023 (beorpag, : Photo Ray). - 1 USB dnew memopuja
; 6 X9 cm (u obliku kartice)

Cuctemcku 3axteBu: Hucy HaBegeHu. - Hacn. ca HacnoBHe CTpaHe AOKYMEHTa. -
Ynopeao cpn. TEKCT U eHIN. NpeBog,. - Tupa 80.

ISBN 978-86-7834-422-0
a) Mosbonpuepeaa -- ANCTPaKTy

COBISS.SR-ID 126663177




9”788678 344220”




	K1
	ZBORNIK RADOVA - 25
	K4

