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13.00 - 13.30 | PerucTpanmja u noctaB/bame nmocrepa / Registration and posters mounting

13.30 - 14.00 | OrBapame Cummo3ujyma / Symposium opening

Ilpegceguuwminieo / Chairpersons
Ipogh. gp Jywan Kosauesuh ([lowotupuspegnu axyniteii, beoipag)
Ipog. gp Crasuya Jenauuh (I[lomotipuspegnu gaxyaitieii, beoipag)
IIpo. gp bojan Crauiiewesuh (Paxyniiein aipobuotiexnuukux snanociuiu, Ocujex)
IIpog. gp 3opan Jososuh (buowiexnuuxu gaxyniiei, [logiopuya)
/lp bpanxa Kpecosuh, nayunu caseiunux (Mnciiuityi 3a Kykypys, 3emyH tiome)

YBOJHA ITPEJJABAIbA / Plenary session

Ilpegceguuwmniieo / Chairpersons
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Bojan CtunemeBuh, bojana Bpo3osuh, lannjex Jyr, Upena Jyr, bopuc Byphesunh
14.00 —14.20 | MHoBanuje y TeXHOJIOTHjH Tajea KyKypy3a KOKH4apa
Innovation in popcorn maize cropping technology

3opan JoBoBuh, Bepa ITonoBuh, Ana Besimmuposuh, Kesbko lonujanosuh

14.20 -14.40 | IpousBoama JeKOBUTOT OWba y LIpHoj [opH 110 MPUHIMITIMA OPTAHCKE TPOU3BOJIELE

Production of medicinal plants according to the porinciples of organic production in Montenegro
Pajko Muoaparosuh, 3opan Museycauh, He6ojma baaah

14.40 —15.00 | CaBpemeHe MeTOAE IPUKYIUbatba I0JaTaKa 3a IPUMEHY y IPEU3HO0] PaTapCKOj IPOU3BOABU
New methods for data collecting applicable in precise agriculture farming

3opan bpohuh, Mupko MuinnkoBuh, UBana MomumwioBuh, [{oopuBoj Ilomruh, Jacmuna
Ospaua, bubana BesbkoBuh, Jlparo Musiomesuh
15.00 —15.20 | IIpousBoama OE3BUPYCHHX MHHH KPTOJa KPOMITHpa y CpOHMjH MPUMEHOM AEpOMOHHK CHCTeMa
rajema
Production of virus-free potato minitubers in Serbia by application of aeroponic cultivation systems
15.20 — 15.50 | Kade nay3a / Coffee break
Ilpegcegnuwinieo / Chairpersons
Ipog. gp 3opa Hajuh Ciiesanosuhi (Ilomoupuspegnu gaxynimei, beoipag)
Ipog. gp Creaxcana Omaua (I[lowoupuspeguu gpaxyniuein, beoipag)
Ipog. gp Crasen IIpogarosuh (Ilomoupuspegruu gaxyninein, Beoipag)
Qyman Kosauyesuh, He6ojina Momuposuh, ’Kesbxo Jloaujanosuh
15.50 - 16.10 | 3nauaj cucrema oOpaje 3eMJBUILTA y IPOU3BOMGH MIICHHUILIE
The importance of tilage system in wheat production
WNnunka Ilehunap, /Jparana Panumh, CrteBa JleBuh, Credan Kosamumnam, AJiekcaHapa
Topouna, Muona besoBnh, Cirahana CaBuh, Bopuc3s I3ekyc
16.10 - 16.30 PamanoBa crekTpockonuja kao Op3a TeXHHKa 32 OJpehuBame XEMHjCKOI cacTaBa ILUIOIOBa/ceMeHa
MOJOIIPUBPEIHO BYKHUX BPCTa
Raman spectroscopy as fast tool for determination of chemical profile of fruits/seeds of agricultural
important species




16.30 — 16.50

Bbusbana PadpenoBuh
3Hauaj TeHOTHUITA Y MPOU3BOIHH XJIaJHO TIPECOBAHOT yJba ceMeHa yibaHe Tukse (Cucurbita pepo L.)
The importance of genotype in the production of cold-pressed pumpkin oil seed (Cucurbita pepo L.)

Harama Ayayk, Mapuna Jlazapesuh, UBana Buuo
Tpynex aykoBuIa NpHOTr Jiyka y ckimagumTuMa y CpOMju M OMAacHOCT O KOHTaMHUHAIH]je

16.50 - 17.10
MHUKOTOKCHMHHUMA
Postharvest onion bulb rot in Serbia and the hazard of mycotoxin contamination
17.10—17.30 | Inckycuja / Discussion
17.30-18.00 | IIpeacraBbame nonatopa Cumno3ujyma / Presentation of the donors of the Symposium
18.00 Beuepa / Dinner

IETAK, 18. OKTOBAP 2019 / Friday, October 18, 2019

YCMEHE ITPE3EHTAIINJE / Oral presentations

Ilpegcegnuwminieo / Chairpersons

Ipog. gp Tomucnas JKusanosuh (Ilomoupuspegnu ¢axynitiei, beoipag)
IIpog. gp Jacna Casuh (Ilomouipuspegnu gaxyniiiein, beoipag)
Jp Munena Cumuh, nayunu casewinux (Muciuidyi 3a KyKypy3, 3emyH tioswe)

9.00 - 9.10

Py:xuna CtpuueBuh, Asexkcangap Cumuh, Mupjam ByjanunoBuh
YTHiaj KIUMaTCKUX MPOMEHa Ha MOTpede MPUPOIHNX TPABHAKa 32 BOIOM
Impact of climate change on water requirement of grassland

9.10-9.20

Becna JlparmyeBuh, Mmuiaena Cumuh, Mwuiaan Bbpankos,
HonujanoBuh, Munena Musienkouh

Craryc aHTHOKCHIaHaTa y KyKypy3y paziandure 0oje 3pHa
Antioxidant status in maize with different grain colour

Bpanka Kpecosuh, Kemko

9.20-9.30

Oyman Ypomesuh, Beceimnka 3eueBnh, I'opnana BbpankoBuh, Anexcangap Ilaynosuh,
Januna Muhanosuh, lanujena Konauh, lecumup KnexeBuh

I'enernuka u (heHOTHUIICKA BapUjabHIHOCT TeXHHE Kiaca kox mmenuie (Triticum aestivum L.)
Genetic and phenotypic variability of ear weight in wheat (Triticum aestivum L.)

9.30-9.40

Jbyouma Kosapuh, Mapuna Tommh, Jacna Casuh, Jbyouma KuBanosuh, Jena MUxanosuh,
Jesiena INonnjan, Bepa Ilonmosuh

[IprHOC M KBAIUTET CYHIIOKPETA ¥ arpOCKOJIONIKIM yCIOBAMA jyKHOT baHarta

Yield and quality of sunflower in agroecological conditions of south Banat

9.40 — 10.00

Huckycuja/ Discussion

10.00-10.20

Kade nay3sa / Coffee break

Pasruename mocrepa / Poster exhibition

Ilpegcegnuwitieo-mogepaiiopu / Chairpersons-moderators

IIpog. gp Jbyouwa XKusanosuh ([lomoupuspegnu gpaxynitiein, Beoipag)
IIpogh. gp Anexcangap Cumuh (Ilomoupuspegru gpaxynitei, beoipag)

Jp Jlo6pusoj [owiuuh, suwu nayunu capagnux (Mnciauitiyin 3a 3auiiuitiy Ouma u sHcusoiiny cpequny, beoipag)

10.20-10.40 | duckycuja o moctep cekuuju / Poster discussion session

10.40-11.00 | Jmckycuja u 3aksbydnn Cummno3ujyma / Discussion and conclusions
11.15 N3aer — OIIJL PagmusioBan / Excursion
13.30 KoxkTea / Cocktail




MOCTEP NPE3EHTAIINUJA / POSTER PRESENTATIONS

Janko Yepsenckn, Ciiahana Meauh-Ilan, lapno Janojesuh, Anexcanapa Casuh, lymanka Byrapcku
3Hayaj poTaluje yceBa y HHTEH3UBHO] IPOM3BOIBH MTOBpha y 3amTHNEHOM IIPOCTOPY
The importance of crop rotation in intensive vegetable production in a greenhouse

Kusko hypuuh, Muxajio hupuh, Hana I'paxoBan, Ceeriiana Konauh, 3opuna Crojanosuh, Kcenuja
Tamku-Ajaykosuh, I'opan Jahumosnh

Pa3Boj cucrema 3apyKeHOT rajema IiehepHe perne u Maka

Development of the combined growing system of sugar beet and poppy seed

Kemko lonujanosuh, lyman Kopauesuh, CHe:kana Osbaua, 3opan Joposuh, Hemama I'pmnh
HpI/IHOC AJITCPHATUBHUX BPCTA O3UMC IIICHUIIC Y 3dBUCHOCTH O HAYMHA I’)y6peH>a
Grain yield of alternative types of winter wheat depending on methods of fertilization

Hemamwa I'puunh, Jenena [lonoBuh—bBophesuh, Bophe MopaBueBuh, Anura Kiayc,
Tamapa Ayuh, Unuja Bpueckn

KBanurer Bone 3a HaBoAmHaBame y jykHOM Cpemy, Permyommka Cpouja

Quality of irrigation water in southern Srem, the Republic of Serbia

Jena Ukanosuh, Huxona Pakanryan, Bepa IlonoBuh, I'opaana [{pa:xkuh, Jbyouma Konapuh, Tujana
Mnunanosuh, Jbyonma Kusanosuh

bromaca cupka y npou3BOABH aNTEPHATUBHIX TOPUBA

Biomass of sorghum in the production of alternative fuels

Jena Uxanosuh, lasmoop Jonunh, Cama Yekpauja
VYnpaBibamke MapKETHHIOM y (DYHKIMjU KOHKYpeHTHOCTH buX mpousBohaua paTapckux npou3Boia
Marketing management in the function of the competitiveness the producers of agricultural products in BiH

Jparana UBanosuh, Henan Bypuh, dejan Joaur, Becna Kanauh, Jacna Casuh
buodoprudukanuja muennne donujapaum hyoOpemeM IUHKOM
Biofortification of common wheat with zinc trough foliar zinc fertilization

Aunexca JlunoBan, Mapuja hocuh, HeBenka Byposuh, Py:xxuna CtpuueBuh,
Aanexcannap Cumuh, Bophe MopaBueBuh

VYTHiraj pexxuma HaBO[haBaka U pOKa CETBE HA TEMIEpaTypy OMJFHOT MOKpHBaYa Macysba
Influence of irrigation and sowing period on canopy temperature of common bean

Ankuna MakcumoBuh, /lejan IibeBbakymuh, CiaBuna Jeinaunh
IMpunoc jucra aprudoke (Cynara scolimus) y Cpouju u Penmy6aumm Cpnckoj
Yield of artichoke leaf (Cynara scolimus) in Serbia and Republika of Srpska

10.

Jenena Munagunosuh, Kaxknnna Mapjanosuh, Jenena Ilonoeuh-bBophesuh, Byk Makcumosuh, Jenena
MaxkcumoBuh-JIparummh, Kcenuja Panornh Xapumanunh, Anexcangap HBophesuh

MukopH3HH OTEHITH]all Pa3IHIUTHX BPCTa TapTy(a y MHOBATUBHO] INIAHTAXKHO] TIPOU3BOJEHH

Mycorrhizal potential of different truffle species in innovative plantation production

11.

Muiiena Musenkosuh, Musnena Cumnh, Jlejan Oncenuna, Tomucinas Toctu, Munan bpankos,
Jesena Mecaposuh, Becna JIparuuesuh

EnunuropHu yTHIIA] TeTpaokcaHa Ha pacT U mehepHu npodui KiiMjaHama KyKypy3a

Elicitors influence of tetraoxanes on growth and sugar profile of maize seedlings

12.

Mupcaag MyjkoBuh, Epaa Cxenepouh

KapaxkTepu3aiyja Kputepujyma neppopMaHCH U OCTBAPUBALE CICIJUBOCTH MEPEHA 3a PA3IMYUTE TEXHUKE Y
¢uronujarnoctuim Ha Temesby MCO/ MEILL 17025 n EINIIO IIM 7/98

Characterization of performance criteria and establishing traceability of measurement for different techniques in
phytodiagnostics based on ISO / IEC 17025 and EPPO PM 7/98

13.

HNaunnka [ehnnap, CteBa JleBuh, Anexcanapa Topouna, Muona beinoBuh, 3opa [lajuh CteBanoBuh
Moryhnoctr npumeHe PamaHoBe crieKTpocKomnuje y AETEKIHjH pa3iinKa y y30pIuMa eKCTPYAUPAHOT U TEPMUYKH
obpahenor OpamHa

A Potential of Raman spectroscopy application in the detection of differences in extruded and thermal treated
flour samples

14.

Bepa Ilonosuh, Capo ByukoBuh, Kemko /losmjanosuh, Jbyonna Illapuesnh-Tonocujesunh,
Jbyouma Kusanosuh, Jbyouma Konapuh, 3opan Jopanosuh, Jena Ukanosuh

VYTHiaj JoKkanuTeTa rajema Ha MpOyKTUBHOCT U puHOC Mena copte ¢anenuje HC IIpropa
Effect of locality on the productivity and honey yield of the phacelia cultivar NS Priora

15.

Canapa [lonouh, Ana ByjomeBuh, Hophe MopaBueBuh, CaBo Byukosuh, Bopuc /lopouh
3Hayaj ¥ 3aCTyIJbEHOCT 1Beha y MCXpaHu JbYIU
Importance and representation of flowers in human nutrition




16.

Ho6pusoj Iomtuh, 3opan bpohuh, Patuéop LlItpéanoBuh, Jacmuna Osbaua, UBana MomunsioBuh,
Kempko Jonujanouh, Page CtanncaBbseBuh

VYTHiaj Mace MHHU KPTOJIE HAa KBAJTUTET KJIMjaHala KPToJie

Impact of weight classes minitubers on quality of sprout tubers

17.

Hpena PagunoBuh, Cama BacusbeBuh, Bpanko Munomesuh, Pamagan Cajiem Axcyee,
T'oppana lllypsaan-Momuposuh

JMcKpUMUHAIIOHA CIIOCOOHOCT MOP(OJIOMIKHX 0COOMHA IIPBEHE JIETEINHE

The discriminatory capability of red clover morphological characteristics

18.

Hpena Pagunosuh, Cama BacusbeBuh, I'opgana Bpankosuh, Bpanko Musiomesuh,
Tomucaas ’Kusanosuh, Ciasen Ilponanosuh

Onnoc CCP monekynapHe 1 MOp(OJIOIIKE BapHjaHCe TEHOTHIIOBA IIPBEHE ETEINHE
Relationship between SSR molecular and morphological variation of red clover genotypes

19.

Becna Panojuunh

YTHiaj THIa ¥ KOHIEHTPAaIKje OBIaKUBava IIPUMEHEHUX Ipe TEPMIYKE 00paje Ha MpoMeHe GU3NIKIX 1
XEMH]jCKHX KapaKTEePUCTHKA JlyBaHa U yBaHCKOT AuMa

Influence of humectants type and concentration applied before thermal treatment on physical and chemical
properties changes in tobacco and tobacco smoke

20.

Muanua PagocasibeBuh, Mapuja Munammunosuh-Illepememnh, Jenena Cpauh,
Jdymanka Tep3uh, Basjentuna Hukosmh

XeMHjCKH 1 TIPOTEUHCKH CacTaB 3pHA Pa3IMYUTHX FEHOTUIIOBA KyKypy3a KOKHYapa
The chemical and protein composition of grains of various popping maize genotypes
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HNHoBanuje y TeXHOJIOTHjH rajelba KYKypy3a KOKH4apa
bojan Ctunemesuh, bojana bpo3osuh, lanujen Jyr, Upena Jyr, bopuc HBypheruh

Daxkynitietni aipoouoittiexnuuxux snanoctuu Ocujex
B. Ilpenoia 1, 31000 Ocujex, Xpsaiticka

Kykypy3s kokuuap (Zea mays L. everta Sturt.) je noce6Ha moaBpcTa KyKypy3a-TBpAyHall, 4yuje
3pHO ycien 3arpeBama myna ("koka'), dopmupajyhu 13B. "kKokuiy". MoaepHa apxeoJsomika
UCTPaXKMBamka 3aKJbydyjy Jla jé KOKHYap HajBEpOBaTHHjE MpPBH KYKypy3 YHNOTpeOJbeH Y
Jbyacko] ucxpann. Cama TeXHOJIOTHja Tajemha HWMa CIHCHUPUIHOCTH Yy OJHOCY Ha
MEpPKAHTUJIHU KYKYypy3. 300T CUTHHjer, OKpyIJIMjer 3pHa, Tpeba MpHUIaroiuTH Cejaluly U
nyOuHYy ceTBe 3a IUTO MPELU3HHjOM CETBOM 300r yjeIHAuYEHHJEer HUIalkha U PaBHOMEpHU)E
ryctune. CeTBa ce Mmoxe obaBsbatu 1 NO-till cejanuama, mro je npeosnalyyjyhu HaunH ceTBe
koknvapa y CAJl 'y ApreHTHHH, YuMe yiiarama y arpOTeXHHUKY JpXKe Ha HUBOY OJ HajBUIIIC
1/3 ynarama koje uma eBporcku npousBohau. HoBuju xubpuau kpeupanu cy 3a rymihe
CeTBe, T€ Ty y 003Mp J0J1a34 U CETBa T3B. ,,twin row " cejanumama, Koje cejy aBa "muk-max"
pena, Tume omoryhyjyhu Behu BeretanimoHu npocTop 1o jeinHoj Ousbly, na ce Opoj Ousbaka
Moxe moBehatn u 10 120 xmipana no xa. bynyhu na je xopen ciaduju, a crabibuKa 4ecTo
Tamba 0/ MEPKaHTHIIHOT KYKypy3a, MOJIepHa puMeHa hyOpuBa TOKOM Bereranuje npeaHocT
naje ¢oiMjapHOj MPUMEHH, TJA€ C€ XpaHWBa J0JaJy IUPEKTHO MPEKO JHCHE Mace, a
npedepupajy ce ¢onujapHa hyOpuBa Koja cajapike BHILE XpaHUBA, HE caMO a3oT.
Hajxkputnanuju 1eo mpousBome je cama OepOa, re 6epbda y 3pHO MOpa MOYETH TEK Kaj je
Biara 3pHa ucrnoj 16-17%, jep ce npu Behoj Bia3u MamuHCKOM 0epOoM KOMOajHHMa MOXeE
OLUTETUTH EMHUKAapI, MITO yTUYE Ha cllabuje KoKame. 3anpeMuHa KOKamba 3aBUCH Of Biare, Te
je HajBeha mpu 13-14% Brnare 3aTo je M3y3€THO Ba)XKHO MOCTUNM W OJpXKaBaTU Ty BIary.
HoBu, 13B. "camocymehu" cuiiocu, ¢ ayTOHOMHOM KOHTPOJIOM CYIIEHa, MPETnopyKa Cy 3a
CylIeHe U KOHAMIIMOHUPake Bare KoJ KyKypy3a KOKHYapa.

KibyuHe peum: KyKypy3 KOKHYap, JUpPEKTHa CETBa, LIMK-LIAK CeTBa, (onujapHo hyOpeme,
BJIara 3pHa.



Innovation in popcorn maize cropping technology
Bojan Stipesevi¢, Bojana Brozovi¢, Danijel Jug, Irena Jug, Boris Purdevi¢

Faculty of Agrobiotechnical Sciences Osijek
V. Preloga 1, 31000 Osijek, Hrvatska

Popcorn maize (Zea mays L. everta Sturt.) is a special type of the flint corn, the grain of
which, when heated, expands (“pops™), forming the so-called "flake". Modern archeological
research concludes that popcorn is probably the first maize used in human consumption. The
cultivation technology itself has specificities with respect to mercantile maize. Because of the
smaller, rounder grain, the sowing equipment and the depth of sowing should be adjusted as
precise as possible, for a more even emergence and a plant stand. Sowing can also be done
with no-till seeders, which is the predominant method of sowing popcorn in both the USA
and Argentina, keeping investment in agritehnics at the level of at most 1/3 of the investment
held by a European grower. Newer hybrids have been created for denser populations, and this
is why is under consideration sowing with "twin row" planters, which plant two "zig-zag"
rows, thus allowing more vegetation space for each plant within the plant stand, so the
number of plants can be increased up to 120 thousand per ha. Because the root is weaker and
the stem is often thinner than mercantile maize, modern fertilizer application during
vegetation prefers foliar application, where nutrients are added directly over the leaf mass,
and foliar fertilizers which containing more nutrients, not just nitrogen, are preferred. The
most critical part of production is the harvest itself, where harvesting into the grain has to
start when the grain moisture is below 16-17%, because at higher moistures combines can
damage the epicarp, resulting in poorer popping. Furthermore, as the volume of popping
depends on grain moisture and is highest at 13-14% humidity, it is extremely important to
achieve and maintain that grain moisture. New, so-called "self-drying" silos, with
autonomous drying control, are a recommendation for drying and conditioning grain moisture
in popcorn corn.

Keywords: popcorn corn, direct sowing, zigzag sowing, foliar fertilization, grain moisture.
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Haunnn pasmunubama ce yOp3aHO MeEmajy Ia Jedewme KOoje je J0 CKOpO CMaTpaHo
NPUMUTHBHUM JaHAc IMOCTaje cBe 3HauajHuje. Kao mocnenuia Hapacie €KOJOLIKE CBECTH,
pactyher >KMBOTHOr cTaHIapia, ald W MOryhMX HEXEJbeHHX IMOCIeanla KOje HEKH
MIPOM3BOJIM CHHTETUYKOI TOPEKJIa MOTY M3a3BaTH Ha 3/IpaBJbe JbYAHM CBE BHIIEC MOTpOIIada
JaHac OIpelesbyje Cce Jla KOH3yMHpa JIGKOBE OpraHCKor mopekia. [lomro Tpaxma 3a
JICKOBUTOM CHPOBHHOM TPOW3BEJCHOM MO MPHHLUUIUMA OPraHCKe IPOMU3BOJIHE
KOHTUHYHPaAHO pacTe TO je ¥ motpeda 3a yOpuBrHMa OpraHcKor mopekia cBe u3paxenuja. 13
THX pa3jiora 3amo4era Cy UCTPaKHMBamba Ca IUJBEM J1a C€ Y YCIOBHMA OPTaHCKE MPOU3BOIHE
WCIIATA YTUIIA] pa3InuuTuX hyOprBa Ha KBAJUTET CATHOT MaTepujajia U MPUHOC XepOe KO
HEKHUX BaXHHJHX JICKOBUTUX Onsbaka y LlpHoj [opwu.

Oprancka hyopusa Guano, Chap liquid, Biofert ucnoseunm cy Beoma 3HauajaH yThIlaj Ha
KBAJIUTET CaJHOI MaTepujaja CMHJba W JlaBaHJEe: BUCHHA OWMJbKE, Maca HaJ3eMHOT Jeia
OWJbKe M Macy KOpeHa. 3HayajHe pa3jiMKe Y Mach HaJ3eMHOT Jiea OuJbKe W Macu KOpeHa
YCTaHOBJbEHE Cy U mopehemeM MpoydaBaHMX OpraHcKux yOpuBa ca opraHo-MHHEpaTHUM
hyopusom Campo enuxup. Ilenerupane dopmynanuje Chap liquid-a u Biofert-a cy, 6e3
003upa Ha HAYMH NpUMEHe (rpaHyJie WIK BOJACHU PacTBOP), Takole MO3UTUBHO JI€IOBAIN Ha
Mpoy4yaBaHe TapaMeTpe KBAJIUTETa, ¢ THM IITO Cy HEMITO OOJbH PE3yNTaTH IMOCTUTHYTH
MPUMEHOM HHXOBOT BOJICHOT PacTBOpA.

Oprancko teuno hyopuso Chap liquid maso je oqmnune pesynrarte ¥ y IUIAHTaKHOM Tajeby
cmmba. [Ipocedan Opoj u3gaHaka v HUXOBA BUCHHA, Ka0 M MPUHOC XepOe OMIIN Cy 3HayajHO
Behu y nopehemy ca koHTposoMm, 0e3 003upa Aa JiK je arIUIUpPaHo jeHOM WM JiBa MyTa.
OcTtBapeHu pe3yaTaTd Cy OWJIM HAa HUBOY OHUX JOOHjeHMX MPUMEHOM OpPraHO-MHUHEPAIHOT
hyopusa Campo emuxup. Y gpyrom wucrtpaxkusamy Chap liquid, Guano, CnaBoa wu
Bepmuxomnoct (jabyuna mynna 60% u rosehu crajmak 40%) ycnoBUIM Cy BeoMa 3Ha4ajHO
noBehamwe BUCHHE TpMa JiIaBaH/ie, Opoja BETHUX M3/1aHaKa U IPUHOC CBEXKET IIBETA.

KibyuHe peun: 1exoBUTO OHMIbe, OpraHcKa MpOU3BOAa, opraHcka hyopusa.
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Production of medicinal plants according to the principles of organic production in
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Public perception is changing rapidly, and curing, which until recently was considered
primitive, is becoming increasingly important today. As a result of increased ecological
awareness and living standards, and the possible unintended consequences that some
synthetic products can cause to human health, more and more consumers today are opting to
consume medicines of organic origin. As demand for medicinal raw materials produced
according to the principles of organic production is constantly increasing, the demand for
fertilizers of organic origin is increasing as well. For these reasons, researches started with
the aim of investigating the influence of different fertilizers on the quality of planting
material and herb yield in some important medicinal plants in Montenegro under organic
production conditions.

Organic fertilisers Guanao, Chap liquid, Biofert expressed a very significant influence on the
quality of the planting material of the immortelle and lavender: plant height, above ground
part of the plant and root weight. Significant differences in the weight of the above ground
part of the plant and the root weight were also found by comparing the studied organic
fertilizers with the organic-mineral fertilizer Sapro elixir. Pellet formulations of Chap liquid
and Biofert also had a positive impact on the studied quality parameters, regardless the
application formulation (granules or water solution), with slightly better results achieved with
the application of water solution.

Chap liquid, organic liquid fertilizer, had also excellent results in plantation cultivation of
immortelle. The average number of shoots and their height, as well as the herb yield, was
significantly higher compared to the control, whether applied once or twice. The results
achieved were at the same level of those obtained by applying the organic-mineral fertilizer
Sapro elixir. In another study, Chap liquid, Guano, Slavol and Vermikompost (apple pulp
60% and beef manure 40%) caused a very significant increase in lavender bush height,
number of flower shoots, and fresh flower yield.

Keywords: medicinal herbs, organic production, organic fertilizers.
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CaBpeMeHe MeTo/le IPUKYIJbaka M0aTaKa 32 NPUMEHY Y NPENU3H0j paTapcKoj
MPON3BOIHHT

Pajko Muonparosuh, 3opan Muneycuuh, He6ojma banah*

Howotupuspegnu gaxyniteid, Ynusepsuiieili y beoipagy, Hemaruna 6, 3emyn, Cpouja
*e-mail: nebojsa.balac@agrif.bg.ac.rs

[Ipenm3na nmosronpuBpena o0jeumbyje CBE 0 cajl NMO3HATE TEXHOJIOTHjE Y jeAHY, M Ha Taj
Ha4YMH J00MjaMO CaCBUM HOB MIPHUCTYI paTapckoj MPOU3BOMHU, KOja C€ Y MHOTOME Pa3UKyje
0]l KOHBCHIIMOHATHE TIPOU3BOke. CaM NPUCTYT ce TeMeJbH Ha MocMaTpamy U CEeJICKTHBHO]
o0paiu WM TpeTHpamy MaluxX MOBpIUIMHA YHYTap HEKOT moJba. CyIITHHA Mperu3He
paTapcke MPOU3BOILE j€ Y NU(PEPECHIINjATHOM JI03UPay: XPAaH/BUBUX MaTepHja (BEIITAYKUX
hyOpuBa), cemena, cpectaBa 3a mobOosplnaBame Ph BpemHOCTH 3eMIBHINTA, XEMHUCJKHX
CpeJcTaBa, BOJIE UT]I.

Kako Ou ce mpuKynuiu NpUMEHJbUBH MOJAIM 32 MIPELU3HY MOJBONPUBPENLY, OCTOje ypehaju
KOJH C€ KOPUCTE Ha TepeHY (KOHTAKTHU M OC3KOHTAKTHU CEH30PH) M ypehaju KOju KOpHCTE
BapHjaHTy JaJbHHCKE JIETEKIIH]e.

JlaJbMHCKA JACTEKIIHja TPeCTaB/ha BEOMa BaXKHY KapUKy Y JIAHITY MPEIU3HE MOJBOIPUBPETHE
MPOU3BOJE jep Ce HEeHUM KopullhemeM omoryhyje moOujame TayHe CIHKE O CTamy
3eMJBHINTA U yCEeBa Tj. TUIAHOBA 3a CEJICKTUBHO IMPCKamke KOPOBa M MHCEKaTa, yOJlaKaBame
OowbHUX OoyiecTH, oApehuBame KOJIMUYMHE a30Ta, pacnopehuBame HaBOAWaBama. BehuHa
BpCTa KaMmepa M CIWYHUX HMHCTpyMEHATa KOje €€ KOPHUCTE Kao CEH30pPH Yy JaJbUHCKO]
JETEeKINjU, Oclamajy ce Ha mpuHIUN ¢oTorpaducama eHepruje cyHIa Koja ce peduekryje
0]l TIOBpIIMHE OOjexkara Ha 3eMJbH. EHepruja ce mpeHocw, amcopOyje win pediekTyje y
3aBHCHOCTH O]] CBOjCTaBa MaTepujajia Ha Kora Jenyje.

[Topen crekTpamHOT CHUMama yCeBa, KOjU CE YIJIABHOM MpUMEHYje y TPUXPAHU YyCeBa,
MOCTOjU BUIIE THUIIOBA CEH30pa KOju ce Takohe Oa3mpajy Ha OE3KOHTAKTHOM MPHUHIIUITY
nerexkmnuje. [lopen Mepema HUBOa Xjopoduiaa MOXE C€ BPIIMTH JAeTeKiHja oapeheHnx
napaMmeTrapa y 3eMJbUIITY Kao IITO j€ eJIeKTPOMPOBOABHBOCT 3eMJBHUIIITA.
EnexTponpoBoA/bUBOCT 3eMJBUINTA HAM J1aj€ YBU O: TEKCTYPH 3eMJBHINTA (CaapiKajy TIUHE
W MUHEPOJIOIIKOT cacTaBa, MOPO3HOCTH, CAOMjEHOCTH 3eMJbHINTA, JyOWHH TUTY)KHOT hoHa),
HUBOY BJIAKHOCTH 3€MJBHINTA, HUBOY CAMHUTETA 3€MJBHUINTA, TEMIEPATYPU 3EMJBHINTA, TE
Ce Ha OCHOBY Tora Mory ¢opmuparu ofpeheHe MEHAIMEHT 30HE, HEOMXOAHE 3a MPEIU3HY
MOJHONIPUBPEIHY MPOU3BOJIY .

KibyuHe peuun: mpenu3Ha mojp0npuBpeia, JaJbHHCKA JIETEKIN]a, eIeTPONPOBOJBHBOCT
3emspumTa, ['MC.



New methods for data collecting applicable in precise agriculture farming
Rajko Miodragovi¢, Zoran Mileusni¢, NebojSa Bala¢*
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Precision agriculture combines the technologies known so far into one, and thus we get a
whole new approach to crop production, which is very different from conventional
production. The approach itself is based on observing and selectively processing or treating
small areas within a field. The essence of precision crop production lies in the differential
dosage of: nutrients (fertilizers), seeds, systems for improving the Ph value of soil, chemical
agents, water, etc.

In order to collect applicable data for precision agriculture, there are devices used in the field
(contact and contactless sensors) and devices that use a variant of remote detection.

Remote detection is a very important link in the precise agricultural production chain,
because its use allows to obtain an accurate picture of the condition of the soil and crops, ie.
plans for selective spraying of weeds and insects, mitigation of plant diseases, determination
of nitrogen, scheduling irrigation. Most types of cameras and similar instruments used as
sensors in remote sensing rely on the principle of photographing the sun's energy reflected
from the surface of objects on earth. Energy is transmitted, absorbed or reflected depending
on the properties of the material it is acting on.

In addition to spectral imaging of crops, which is mainly used in crop nutrition, there are
several types of sensors that are also based on the contactless detection principle. In addition
to measuring chlorophyll levels, certain soil parameters such as soil electrical conductivity
can be detected.

Soil electrical conductivity gives us an insight into: soil texture (clay content and
mineralogical composition, porosity, soil compaction, plow sole), soil moisture level, soil
salinity level, soil temperature. In according to that data the necessary management zones are
forming for precise agricultural production.

Keyword: precise agriculture, remote sensing, electrical conductivity, GIS.



IIponsBoama 6e3BMPYCHUX MMHH KPTOJa Kpomnupa y Cpouju npumMeHoM
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V Ilentpa 3a kpomnup y I'yun u RZ-plantu y toky 2017. u 2018. ronuHe ucnuTHBaHa je
MpPUMEHAa aepOoNOHUK CHUCTEMa Tajela y TPOU3BOAKH OE3BUPYCHHMX MHUHU KpTOJa
kpomnupa.lctpaxuBame je oOyxBaranuio 5 coptu kpommupa: Jecupe, Kenebek, Arpua,
Kneonatpa u CuHopa, Koje Cy TrajeHe y CYICTpaTy M aepolOHMK CHUCTEMY IPOHM3BOJIHC.
OuemBanu cy mapameTpu Opoja MHUHH KpTOja MO OWJBIIM W HHMXOBA IMPOCEYHA Maca y
3aBHCHOCTH OJ1 CHCTEMa rajema U copre. besBupycHe MUHU KpTOJie Cy MOYETHH MaTepUjaiu
3a TPOU3BOJKBY CEMEHCKOT KpoMmmupa ©Oe3 Oosiecth. Y KOHBEHIIMOHAIIHOM CHCTEMY
MPOU3BOIE, MUHU KPTOJIE C€ MPOW3BOJE OJ MH BUTPO OMIbaKa y PA3IUYUTHM UBPCTUM
MeanjuMa. Hu3ak cTerneH MyJITHIDIMKOBaka Kao M HEYjeIHAYeHOCT BEJIWYHMHE MUHH KPTOJIE
cMaTpajy ce TJaBHUM OrpaHHYeHhHMMa OBOT cucTema mpousBoame. [louerkom 20. Beka
ucnuTyje ce MOryhHOCT TNpHUMEHe AaepOIOHCKOT CHCTEMa IPOW3BOAKE MHUHH KpTOJA.
AEpOINOHCKH CHUCTEM C€ OJHOCH Ha IpOoLEeC Tajerma Ousbaka y Ba3lyXy HIH Y OKPYXKEmY
Marie 6e3 yrnorpede 3eMJBHIITA WU OO Kojer Apyror cyrcrpara. OBaj cuctem omoryhasa
npon3BoAmky 20-50 MUHM KpTOJa MO OMJBIIM Ca HEKOJIMKO TEPMHUHA XKeTBe. BenmnunHna MuHU
KpTOJIa je YHU(OPMHH]ja Y OBOM CHCTEMY 300T CYKIIECHBHE )KETBE.

VY 2017. ronquHU 'y a€pONOHUK CUCTEMY rajema Hajpehu nmpoceuan 6poj MUHU KpTOJIa MMala
je copra Jlecupe (15,55), nok cy HajMamwu Opoj mane copre Cunopa u Kineonatpa (10,66 u
10,52). HajBeha mpoce4yHa maca jeJHe MUHH KPTOJI€ MO OHMJBIM YCTaHOBJbEHA j€ KOJ COpPTE
Arpua (8,97 g), 3atum kox copre Keneo6en (7,61 g), ogrocuo copre Kneomatpa (6,36 Q).
HajcutHuje MmuHM KpTOJIe u3Mepene ¢y koa ko coptu Jlecupe u Cunopa (5,32 ru 4,83 9). V
aepornoHuK cuctemy nobujex je 4,08 myra Behu 6poj MUHU KpTOJla y OJHOCY Ha CYICTpaT.
[Ipoceuyna O6poj MUHU KPTOJIa KOje CMO JOOWIIH y OrJiey ca cyncrparoM omio je 2,91.

TokoMm uctpaxuBama y 2018. roqMHN TPUMEHOM aepOTIOHUK CHUCTEMa rajema J100mjeo je y
npoceky 17,87 munu kprtona, mro je 5,39 myta Behu O6poj Hero y cyncTpaty. Taj ogHoC je
ouo Hajehu kox copre Kenebek (6,46), 3atum xon copre Arpua (5,71), u Hajmamu KOJ
copre Kieomatpa (4,01). CopTte ca ay>KOM BETETaljOM Yy acpOTOHUIIM 1ajy Behu Opoj MuHK
KpTona no omibiu. CyKIlecCMBHA XeTBa MUHHU KPTOJa Yy aepoNOHUK cucTeMy omoryhaBa ma
OHE JIOCTHUTHY JKeJbeHY BEIMYMHY Mace npeko 8 g. [[poceyHa Maca MUHU KPTOJia Y CYIICTpaTy
je owmta Beha 3a 3,49 g y o1HOCY Ha aepOTIOHCKH CHCTEM.

Kiby4He peun: ceMeHCKH KpOMITHD, IN Vitr0, MUHK KPTOJIa, aePOTIOHUK CUCTEM.
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The application of an aeroponic cultivation system in the production of virus-free potato
minitubers was researched at Potato Center in Guca and RZ-plant in 2017 and 2018. The
study included 5 potato varieties: Desiree, Kennebec, Agria, Cleopatra, and Sinora grown in
the substrate and an aeroponic production system. The parameters of the number of mini
tubers per plant and their average mass were evaluated depending on the cultivation system
and variety. Virus-free minitubers are the starting materials for the production of disease-free
seed potatoes. In the conventional production system, minitubers are produced from in vitro
plants in a variety of solid media. The low degree of multiplication as well as the uneven size
of the minitubers are considered to be the main limitations of this production system. At the
beginning of the 20th century, the possibility of applying an aeroponic mini tuber production
system was examined. The aeroponic system refers to the process of growing plants in the air
or in the mist environment without the use of soil or any other substrate. This system allows
the production of 20-50 mini tubers per plant with several harvest dates. The size of the mini
tubers is more uniform in this system due to the successive harvest.

In 2017, the highest average number of mini tubers in the aeroponic cultivation system was in
the Desiree variety (15.55), while the lowest number was given by the varieties Sinora and
Cleopatra (10.66 and 10.52). The highest average mass of one mini tuber per plant was found
in the Agria variety (8.97 g), followed by the Kenebbec variety (7.61 g), or the Cleopatra
variety (6.36 g). The smallest tubers were measured in the Desiree and Sinora varieties (5.32
g and 4.83 g). In the aeroponic system, 4.08 times the number of mini tubers compared to the
substrate was obtained. The average number of mini tubers obtained in the substrate
experiment was 2.91.

During research in 2018, using an aeroponic cultivation system, it obtained on average 17.87
mini tubers, which is 5.39 times higher than in the substrate. This ratio was highest in the
Kenebec variety (6.46), followed by the Agria variety (5.71), and the lowest in the Cleopatra
variety (4.01). Varieties with longer vegetation in aeroponics give more mini tubers per plant.
The successive harvest of mini tubers in the aeroponic system allows them to reach the
desired mass size of over 8 g. The average mass of mini tubers in the substrate was 3.49 g
higher than in the aeroponic system.

Keywords: seed potatoes, in vitro, minitubers, aeroponic system.
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3Hauaj cuctema odpaje 3eM/bHIITA Y IPOM3BO/ILM MILIEHULIE
Hymian Koauesuh, He6ojma Momuposuh, Xespko Jonujanosuh
Yuuesepsuiiieii y beoipagy, Ilomwotipuspegnu ¢axynitieii, 3emyH

VY MHTEH3WBHO] paTapcKoj MPOM3BOAKU 00paja 3eMJBHILTA je O/ BEJIHKOr 3Hadaja. CucreM
oOpazie 3eMJbUINITa YTUYE HA MHOTe (PU3UYKE, XeMHjCKe U OUOJIOMIKE OCOOMHE 3€MJBMIITA.
Cuctem o0Opaje 3eMJbUIITA HA MMOCPEaH HAYMH MPEKO 3€MJBHINTA yTUYE HA PAacT U MPUHOC
rajeHux yceBa y KBAaHTUTATHBHOM M KBalIUTaTUBHOM cMmuciy. Hajuemhm Hemoctanm
nperepaHe o0paje 3eMJbUIITA CY: MOTOPIIAKBE CTPYKTYPE HAPOUUTO y pajay MpU eKCTPEMHUM
yCIIOBUMa BIIAXKEHHa; TO/ICTHIAKE epO3Hje Ha HATHYTHM TEPEHHMA; ONaJamke HUBOA XyMyca;
ryOuTaK BpeMeHa M BUCOKH €HEPreTCKH TPOIIKOBH.

CBeTcka HayyHa Ca3HaWba M WHTEH3UMBAH TEXHOJIOUIKM DPAa3BOj 3aXTEBAIN Cy W BEIHKO
MHTCH3MBHPAakhEe KOHBEHLMOHAJIHE TOJBONPHBpPEAE. YcCaBplIaBambe NpPUMEHE CBHUX
arpoTeXHUYKHX Mepa, moceOHo o0pajae 3eMJBbHINTA, IOCTaje cBe n3azoBHUje. CTaiHa kesba
3a CTBapameM MTO OO0JbUX YCJIOBa Y 3eMJBUINTY 32 pacT U pa3Boj] OWIbaka MOXe OWUTH
3a70BOJbEHAa caMo edukacHOM o0pagoM 3emsbuinTa. MHTeH3MBHO hyOpeme, mpumena
NECTULUAA U HOBUX BUCOKOPOJHUX COpTH Hamehy mmnepaTuB ay0sbe M HWHTCH3UBHH]E
OCHOBHE W JIONyHCKE oOpajZe 3eMJbHINTa, jep caMO HHTEpakidja oBUX (akTopa [aje
MaKkcuUMaliHe npuHoce. Bennku O6poj nmpoxoaa pa3aIuuuTHX MOJbOIPUBPEIHIX MAIIMHA UMAjy
HeTaTHBaH YTHIAj Ha CTPYKTYPY, 3alIPEMHHCKY Macy, YKyIHY U Au(epeHIHjaTHy MTOPO3HOCT
¥ 30MjEeHOCT 3EeMJBMINTA KAO M HA TMOBELAHE TPOIIKOBE. JlaHaC Cy MOTpebHA palMOHAIHA
periema 3a Te mpodiaeme.

[TpumeHa KOH3epBaIMjCKUX CHCTEMa 00paje 3eMJpHINTa MOXe rmoehaTu caapikaj opraHcke
MaTepuje M CTaOMIHOCT 3€MJBHMIIHUX arperara, moOoJbIIaTH ONTHMAJIHHM Caapikaj BOAE U
BazJyxa, TEMIIEpaTypy, OHMOJIOIIKM PEXUM W CaJpkaj XpaHUBa, IITO CBE IPEJCTaBJbaja
OCHOBHE €JIEMEHTE Yy CIIpeyaBamy €po3Hje, OUyBamby 3€MJBUINTA Ka0 TEIIKO OOHOBJHUBOT
pecypca U BOJE, a ca TUM BOAM Ka YCHEIIHH]jO] 3allTHUTH U OYyBamby >KUBOTHE CpEIMHE.
CucteMu 00paje 3eMJBHINTA Cy Ce Pa3BHjaly y [Ba MpAaBI: MpeMa BEIOj TyOHHH paga u
noBenamy 6poja MPOXoAa y CaMOM IT0Jby. YIIPaBO TAKO BENHMKH Opoj HPOXoja M ymorpeda
CBE TeXe MEXaHU3allhje IOBEIN CYy JIO MOTopIIama Mpe CBUX, GU3NIKHX 0COOMHA 3eMJBUINTA
Koje ce HajBuule oriena y nosehanoj kommakuuju. Benuku Opoj nmpoxona u ayboka obpaia
noBehaBajy TpOIIKOBE eHEpryje y KOHBEHIIMOHAIHO] MPOU3BO/IHU MIICHHULIE.

HenoBosbHM METEOPOJIOUIKH YCIOBH Y CBE €KCTPEMHHUJUM T'OJMHaMa J1ajy 3a IpaBo yBOhemYy
palMoOHATHUX CUCTeMa o0paje 3eMJBHINTAa Y TPOW3BOAGU IMIICHUIE. Y TOAWHAMa ca
MOBOJFHUM DAcIOpeIoM TaJlaBUHA, CBE NMPEJHOCTU Cy HAa OCHOBY OBHMX HCIHUTHBAWbA Y
TpeTMaHNMa ca  KOHBEHIIMOHATHHM CHCTEeMHMa oOpajae 3eMJBHINTA. 3a palfoOHAIHY
TEXHOJIOTHjy Tajema 03UMe MILIEHHUIIe H300p copTe je MoceOHO BajkaH, HOCEOHO y ToAnHamMa
ca eKCTPEMHUM METEOPOJIONIKIM yCIOBHMA.

KibyuHe peun: cuctemu obpajie 3eMJbHINTA, 0COOMHE 3eMJBbUIITA, KOPOBHU, MIICHULIA.
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The importance of tilage system in wheat production
Dusan Kovacevi¢, Nebojsa Momirovi¢, Zeljko Dolijanovi¢
University of Belgrade, Faculty of Agriculture, Zemun

In intensive field crop production tillage system is of great importance. Tillage system have
an effect on many physical, chemical and biological properties of soil. Tillage system
indirectly through soli affects the growth and yield of cultivated crops in quantitative and
qualitative terms. The most common disadvantages are: deterioration of the structure that
occurs when operating in extreme humidity conditions; encouraging erosion on sloping
terrain; depletion in humus; loss of time and high energy costs associated with tillage.systems
and their impact on soil properties.

World-wide scientific knowledge and intensive technological development also required a
great intensification of agriculture. Improvement of all cultural paractices, especially soil
cultivation, was becoming more and more prominent. The continuous desire to create the best
possible conditions for plants in the soil could only be satisfied by efficient soil tillage.
Intensive fertilization, application of pesticides and new high-yielding varieties have imposed
in themselves deeper and more intensive basic and preesowing tillage methods because the
interaction of all factors resulted in maximum yields crops.

Multiple passes of different agricultural machinery have negative effect on structure, bulk
density, total pore space and compaction as well as increased expencives. Today there is need
rational solutions for that problems. Conservation tillage practice can increase the organic
matter content, aggregate stability, and improve optimal soil water content, air, temperature,
biological regime and nutrient cycling that represent basic elements in erosion control, soil
and water conservation and environment protection and preservation.

Tillage systems has evolved in two directions: towards greater depth and increasing the
number of passes in fields. Exactly such a large number of passes and the use of increasingly
heavy machinery have led to the deterioration of soil physical properties as a consequence of
increasing compaction. A large number of passes and deep processing increase energy costs
in field production.

Unfavorable meteorologically conditions in dry year, winter wheat low-input technology with
conservation soil treatment was more effective than conventional. In the year with favorable
rainfall, all the advantages were on the other side in treatment with conventional tillage
systems. A higher dose of nitrogen in top dressing in winter wheat was more effective than a
rational dose and in control variant without nitrogen in top dressing. For rational (low-input)
technology of winter wheat, the choice of cultivar is particularly important, especially in
years with extreme meteorological conditions.

Keywords: tillage systems, soil properties, weeds, winter wheat.
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PamaHoBa ciekTpocKonuja kao 0p3a TeXHHKa 3a ogpehnBame XeMHjCKOr cacTaBa
MJI0/10Ba/ceMeHAa MO/bONPHBPEIHO BaKHUX BPCTa

Wnunka [Mehunap*!, Jlparana Panuuh®, Ctepa Jlesuh?, Crepan Konammunan?,
Anexcanzpa Top6uua?, Muona Benosuh?, Cnahana Casuh®, Bopucs Lizexyc®

'Vuusepsuter y Beorpany, ITossonpuspensn paxynter, Hemamuna 6, 11080, Beorpax, Cpbuja
>Yuusepsuter y Hoom Cany, Hayunun uacTHTYT 32 Ipexpambene Texnonoruje, byn. Iapa Jlasapa 1,
21000, Hou Can, CpOuja
® Merarpenn Yausepsurer, ®axynrer 3a 6uopapmunr, Bynesap mapmana TonGyxuna 8, 11070
Beorpan, Cpouja
*e-mail: ilinka@agrif.bg.ac.rs

TpeHyTHO ce PamaHOBa CHEKTPOCKONHMja KOPHCTH Kao BEOMa MOIHA M KOPHCHA
MHCTPYMEHTalIHa MeToja 3a Op3y aHauM3y XEeMHjCKOI cacTaBa IUIOAOBa/ceMeHa. PamaHoBa
CIIEKTPOCKOIMja j€ HeleCTPYKTHBHA, BeoMa Op3a M OCETJbUBA TEXHMKA, KOJ KOje ce y30pLu
MOTy aHanu3upatu 6e3 Oojerma M CKyle HpuIpeMe, W rjae ce MHpopMaluje 0 XeMHjCKOM
cacTaBy U CTPYKTYpH MOTry JTOOWUTH M3 y30pKa y NPUPOAHOM (OCHOBHOM) cramy. Hara
NPEeTXO/Ha UCTpakKMBama Cy IOKa3aja YCHeIIHy MpuMeHy PamaHOBe cnekTpockomuje y
aHaM3u CKpoOa W MPOTEHHA Y IUIOAOBHMA/CEMEHMMA Pa3IMYUTUM JKATapula (jedam, pax,
TpUTHKale, OBac, INPOCO, CHpPaK) U AITEPHATUBHOI JKUTa (KBMHOja), Kao U Yy
nudepeHLrjalnji  pa3IuuuTUX THUIIOBA KapoTeHOuJa Yy IUIOJ0OBUMA OOraTUM OBHUM
NUTMEHTHMa, Kao IITO Cy IIUMAaK, Mampuka M THapaaaj3. AHaiauze y3opaka PamanoBoMm
criekTpockonjom cy pahene kopumihemem ,,XpPIORA“ Paman crekTpoMeTpa/MUKpOCKOIA
(Horiba Jobin Yvon) Ha y3ay)XHUM mpecernmMa io1oBa/ceMeHa. PaMaHOBY crieKTpu ceMeHa
KUTApHIa cajipke BUOparmje y crekTpamHoMm peruony ox 400-800 cm? koju motuuy ox
-1I-O u I-1I-1] aedopmanuoHnx BubGpamuja, ca KapakTepuCTHUYHOM TpakoMm Ha ~470 cm™
KOja yKa3yje Ha TMUPAaHO3HHM TPCTeH y Tpahu amMmiio3e W aMHUIIONEKTHHA, Ka0 W Tpake y
criekTpanHoM pervoH o 850 mo 1120 cm™ koje ykasyjy na LI-O, LI-11 u 1I-X BuGpanuje y
CKpoOy. PamMaHOBH CIEeKTpW ceMEHa aTepHATHBHOT )KUTa- KBHHOja CaJpiKe MPETEIKHO TpakKe
KOje MOTHYy O] mojucaxapuaa, Hacraine ycien Budpanuja 1[-X, 11-O, [I=0 y cnekrpanHom
peruony oz 800 10 1500 cm™, xao u Bubparmje 11-H, H-X y cnekrpansom pernos ox 630 10
1660 cm™ koje notuuy ox nporenna. [11o10Bu GoraTu KapoOTEHOMAMMA MOKA3Yjy JBE TPaKe
BHMCOKOT MHTEH3MTETa Ha CIEKTpalHUM Tosunujama ~1156 u 1510 cm™?  koje motuuy on
JHMKOIeHa U B-kapoTeHa a ykasyjy Ha BuOpauuje L[-1] n II=I1 Be3a, kao u Tpaka cpeamer
pHTeH3uTeTa y perron o 1000-1020 cm™ koja motude ox LIX3 Bese. Byyia ncrpakuBama
Ou Moryia Ja YK/byde aHalu3y IUJI0JI0Ba/CEMEHa JApYruxX BpcTa, Kao M yBoheme
MYJTHBapHjaHTHE aHAJH3€E Y IIHJbY Pa3IMKOBamba TeHOTHITOBA.

Kibyune peun: PamaHoBa MHKpPOCIEKTPOCKOIH]ja, paXk, IIUMypaK, MampuKa, CKpoo,
MPOTENHH, KAPOTECHOUH.

Uciupaosicusarmwe je ¢unancupano og ciipane Munuciiapciiea 3a uUpoceeitly, HAyKy u
wiexnonowiku pazeoj Peityonuxe Cpouje (TP31007, TP31005 u MHH 46001).
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Raman spectroscopy as fast tool for determination of chemical profile of fruits/seeds of
agricultural important species

Ilinka Peéinar!, Dragana Rancié?!, Steva Levié!, Stefan Kolaginac!, Aleksandra Torbica?,
Miona Belovié¢?, Sladana Savi¢®, Borisz Czekus®

University of Belgrade, Faculty of Agriculture, Nemanjina 6, 11080, Belgrade, Serbia
2University of Novi Sad, Institute of Food Technology, Bul. Cara Lazara 1, 21000, Novi Sad, Serbia
¥ Faculty of Biofarming, Megatrend University, Bulevar mar3ala Tolbuhina 8, 11070 Belgrade, Serbia
e-mail: ilinka@agrif.bg.ac.rs

Currently Raman spectroscopy is used as highly powerful and useful tool for the rapid
evaluation of fruits/seeds chemical composition. The Raman spectroscopy is hon-destructive,
very fast and sensitive technique; the samples can be analyzed without staining and expensive
preparation, where the chemical and structural information can be gained in the native state.
Our previous studies demonstrated the successful application of Raman spectroscopy in
starch and protein analysis in different cereal (barley, rye, triticale, oats, millet, sorghum) and
pseudo-cereal crops (quinoa), as well as in differentiation of carotenoids in carotenoids-rich
fruit species such as rosehip, paprika and tomato. Raman spectroscopy analyses were
performed using a Raman spectrometer/microscopy system XploRA from Horiba Jobin Yvon
on the longitudinal sections of fruit/seed samples. Raman spectra of cereal grains contain
vibrations in the region 400-800 cm™ that are in general due to C-C-O and C-C-C
deformations, with the marker band at ~470 cm™ characteristic to pyranose ring in amylose
and amylopectin, as well as bands from 850 to 1120 cm™* related to the C-O, C-C and C-H
stretching vibrations of starch. The Raman spectra of pseudo-cereal, quinoa seeds contain
predominant bands of polysaccharides arising from vibrations of the C-H, C-O, C=0 in the
region between 800 and 1500 cm™, as well as vibration of C-N, N-H from proteins in the
spectral region from 630 to 1660 cm™. Carotenoids-rich fruits at ripe stage exhibit two strong
bands of lycopene and B-carotene at ~1156 and 1510 cm™, related to stretching vibrations of
C-C and C=C respectively, as well as medium intensity band of CHs groups, in the region
from 1000-1020 cm™. The future investigation could include fruits/seeds analysis from other
species as well as introducing multivariate analysis in order to differentiate between the
genotypes.

Keywords: Raman microspectroscopy, rye, rosehip, pepper, starch, protein, carotenoids.

The study was financed by the Ministry of Education, Science and Technological
Development of the Republic of Serbia (Project grants TR31007, TR31005 and 111 46001).
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3Hayaj reHOTHUIIA Y IPOM3BOIHLHU XJIATHO MIPECOBAHOT Y/ba CEMEHA Y/baHe THKBE
(Cucurbita pepo L.)

bussana Pabpenosuh

Yuueepsuitiewi y beoipagy, Tomoiupuspeguu gaxyniieini, Hemarouna 6, 3emyn
e-mail: biljanar@agrif.bg.ac.rs

VYipana THKBa je BapujereT obomuHe TukBe Cucurbita pepo L., koja ce y3raja 30or cemeHa
Ooratum yJbeM, a MECHATH JI€O0 TI0/IA j€ CropeaHu mpou3Boj. CeMe yhaHe TUKBE CE jaBJba y
nBe Qopme: kKao cemMe OOJIOKEHO YBPCTOM CEMEHAaYoM — JBYCKOM M CEME Ca MEKOM
ceMemauoM, MO3HaTuje Kao ,,romuua’. llopea TEXHHMUYKO-TEXHOJIOMIKUX KapaKTepUCTHKA
CEMEHa, KOje Cy 3HadajHe 300T uyBama U mpepaje, Kao 1 300T KBATUTETa U EKOHOMUYHOCTH
mpoleca H3[ABajamka yJba, HYTPUTHBHA M YHNOTpeOHa BPEAHOCT CEMEHAa YJhaHE THUKBE
3aCHOBaHa je Ha BUCOKOM CaJpikajy yJba U IpoTerHa. MicnuTuBaHo je ocaM y30paka ceMeHa
yJbaHUX THKBU TOJIMIIA U ca JbyckoM nomahux u mHoctpanux renorumnona: Olinka, SB,
Olivija, Daki 802, OlinkaxG F1, Olinkax371B Fi, Gleisdorfer Express Fi i Gleisdorfer
Diamant Fi1. On TeXHUYKO-TEXHOJIOMIKMX KapaKTePUCTHKA ojpeljeHa je 3alpeMHHCKa Maca
cemena, Maca 1000 3pHa u onpeheH je yaeo Jbycke KOJA CeMeHa YJbaHUX THKBHU Ca JbYCKOM.
[TapameTpu OCHOBHOT XEMHjCKOT CacTaBa, KOjU Cy Y AMPEKTHO] KOPEJIAlUjU ca KBaJIHUTETOM
CeMEHa yJbapHulle, Kao IMITO Cy Caapiaj yJba M MPOTEHHA, CaJpKaj MHHEPATHUX MaTepHja u
HeNysio3e, Kao W Ocanpikaj Biare oapeheHH cy craHmapaHUM Merojnama. 300T BHCOKOT
cajipkaja yJba M MPOTEHHA, KOjU Cy Ce KOJ UCTIMTHBAHUX y30paka kpetanu ox 43,23-54,78%
u 32,67-38,19%, pecneKkTuBHO, UCHHUTHBAHE COPTE YyJbaHE THKBE IMPEACTaBJbajy A00pYy
CHPOBHHY 3a MPOU3BOJIbY XJaTHO MPECOBAaHMUX yJba. Mako je caupikaj yjba OMO BHIIH KOJ
COPTH CEMEHa ca JbyCKOM, Ca TEXHOJIOIMIKOT acleKTa COPTE TOJUIIEC Cy TIOTOHH]jE 3a MPepaLy
c 003WpoM J1a je HMCKJbYUYeH TOCTyNaK JhyIITeHma ceMeHa. [lorada koja 3aocTaje HaKOH
W3/Bajarba yiba U KOja ce JI0 CKOpa KOPUCTHIIA Ka0 KOMITOHEHTa XpaHe 3a oMahe JKUBOTHILE,
JaHac ce CBe BWINE ymoTpeOJbaBa Kao OCHOBA 3a J0OWMjame OWJbHUX Hamasza “‘myTepa’,
MPOTEHHCKUX IIEJKOBA, a CaMJIEBEHA JI0 TpaHyJalrje OpaliHa 1 Kao [oJaTak xjieoy.

K.Tby‘—lHe pe4m: Irc¢HOTUII, yJbaHa THKBA, CEME Ca JbYyCKOM, I'OJinla, TEXHUYKO-TECXHOJIOIIKE
KapaKTCPUCTUKE, XJIAJTHO IMTPECOBAHO YJbE.

14


mailto:biljanar@agrif.bg.ac.rs

The importance of genotype in the production of cold-pressed pumpkin seed oil
(Cucurbita pepo L.)

Biljana Rabrenovi¢

University of Belgrade, Faculty of Agriculture, Nemanjina 6, Zemun
e-mail: biljanar@agrif.bg.ac.rs

Oil pumpkin is a variation of the common pumpkin, Cucurbita pepo L., which is cultivated
because of the oil-rich seeds and the fleshy part of the fruit is a by-product. Pumpkin seed
comes in two forms: like a seed with husk and seed without husk, known as "naked seed". In
addition to the technical and technological characteristics of seeds, which are important for
storage and processing, as well as for the quality and economy of the oil extraction process,
the nutritional and usable value of pumpkin seeds is based on high oil and protein content.
Eight genotypes — of both naked and husk seed pumpkins: Olinka, SB, Olivija, Daki 802,
OlinkaxG F1, Olinkax371B F1, Gleisdorfer Express F1 i Gleisdorfer Diamant F1 that being
grown in our country — was examined. From the technical and technological characteristics,
the bulk density (kg/m3) of the seed and 1000 kernel weight (g) was determined, and the ratio
of the husk in the pumpkin seeds was determined. The parameters of the basic chemical
composition, which are directly correlated with the quality of the oilseeds, such as oil and
protein content, mineral and cellulose content, as well as moisture content, were determined
by standard methods. Due to the high content of oils and proteins, which range from 43.23-
54.78% and 32.67-38.19% in the tested samples, the pumpkin oil varieties tested represent a
good raw material for the production of cold-pressed oil. Although the oil content is higher
for husked seed varieties, from a technological standpoint, naked seed varieties are more
suitable for processing because the husking process is excluded. The cake that has been left
behind after oil extraction and, until recently, used as an ingredient in pet foods, is nowadays
increasingly used as a base for making vegetable spreads from butter, protein shakes and
granulating flour, and as a bread additive.

Keywords: genotype, pumpkin, seed with husk, naked seed, technical and technological
characteristics, cold pressed oil.
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TpyJiex JykoBuna HpHOr Jyka y ckjaaaumrTuma y Cpouju u onacHocT o
KOHTAMHHAaLMje MUKOTOKCMHUMA

Harama Jlynyx, Mapuna Jlazapesuh, MiBana Buro

Yuusepsuiieini y beoipagy — Iomotpuepegnu paxyniiieii, beoipag, Cpouja
e-mail: natasadukic@yahoo.com

Lpuu nyk (Allium cepa L.) je 3HauajHa moBpTapcka OMJbKa KOja CE€ MIMPOKO KOPHCTH Y
UCXpaHH Jby . JIyKOBHIIE LIPHOT JIyKa c€ MOTY 4yBaTH 70 12 Mecenu 300T 4era cy JOCTYITHE
Ha TPXKUIITY TOKOM Iiesie roauHe. TokoM dyBama JYKOBHIE Cy MOAJIOXKHE HH(DeKIujama
¢uTOMaTOreHnM rijbMBaMa KoOje IOBOJE IO TOjaBe €KOHOMCKH 3HayajHUX 00o0Jbema Mmehy
KOjUMa Cy Haj3HayajHHuje O0JecTH TUIa TpyJiexkH. Y UCIUTHBAakUMa cripoBeaeHuM y Cpouju
Kao MpOy3pOKOBAaYM IUIABE TPYJESKHM JIYKOBHIA IPHOT JIyKa Y CKJIAJUIITHMA
unentudukoBane cy Bpcre poma Penicillium: Penicillium polonicum, P. glabrum u P.
expansum. Kao JoOMUHAaHTaH MPOY3pPOKOBAuY IPHE TPYJIEKH JYKOBUIA LPHOT JIyKa Yy
ckmaauimntuma uaeHtudukoBana je A. welwitschiae (Aspergillus sekcije Nigri). HaBenene
BpPCTE CE OJIUKY]y HM3Pa3HTUM BHUPYJICHTHUM IOTEHIMjaJIOM 300T Yera IojaBa TPYJICHKHU
JYKOBHIIA JIOBOJIM JIO 3Ha4ajHUX CKOHOMCKHX ILITETa TOKOM 4YyBama. [Ipomajame yKoBuUIla
upHOr Jyka crmopaauuHo u3asuBa u A. flavus (Aspergillus sekcija Flavi) mpoyspokoBau
3eJIeHe TPYJIEXKHU. 3HAuajaH acMeKT eKOHOMCKHX IITeTa KOje M3a3uBajy I'JbUBE U3 POJOBA
Penicillium u Aspergillus je u muxoBa CHOCOOHOCT Ja CTBapajy MHUKOTOKCHHE, YHME
KOHTAMHHUPAjy OWJbHE TPOW3BOJIE M YMHE WX TOKCHYHUM 32 JbYACKY, KaO M HCXpaHy
nomahux >xuBoTHma. J[Be ox Tpu Penicillium Bpcre koje cy uaeHTH(UKOBaHE y HAIIO]
3eMJbH Kao MaTOTeHH JIYKOBHIIA IIPHOT JyKa Cy TOKCUTeHe ribuBe. P. polonicum cuntetuiie
TPEMOPOTOKCUYHU BEPYKO3UIMH, HEDPOTOKCHYHE TJIHMKOIENTHIE KOjU Cy Y BeE3H ca
OaJKaHCKOM CHJEMCKOM HedpomaTtujoM, TNEHUIWINHCKY KHCEIHUHY, NUKIOMHA30HCKY
KHUCEIMHY, TAaTyJIMH W Jpyre MHUKOTOKCHMHEe. P. expansum crtBapa BHUIIE pPa3IMYUTUX
MHUKOTOKCHHA OJ1 KOjUX je Haj3HAYajHUjU MATyJIUH, ald U APyre MUKOTOKCHHE Kao IITO CY:
IIUTPUHKH, [UKJIOMUA30HCKA KUCEIMHA, MEHUTpeM A, xetorsiobo3ud A u b, komyHesuH b,
pokdoptun Il u ekcranconuau A u b. Takohe, unentuduxosane Bpcre poma Aspergillus
crmajzajy y rpymy Tokcurenux ribuBa. lllupoko pacmpoctpamena Bpcra A. welwitschiae
CHHTETHUIIIE MUKOTOKCHHE OXpaTOKCHH W (hymMOoHM3UH, oK je A. flavus mo3nat no cunresn
aduatokcuHa. IIpucycTBO TOKCHreHMX Bpcra u3 pomgoBa Penicillium u Aspergillus na
JyKOBUIIamMa LpHOT Jyka y CpOuju yka3yje Ha OIMacHOCT O] MOTEHIMjajJHe KOHTaMHHAIH]je
JYKOBHIIA IIPHOT JTyKa MUKOTOKCHHUMA TOKOM CKJIQ/IUIITCHA.

Kibyune peun: Penicillium, Aspergillus, mocTkeTBeHH MaTOreHH, LIPHH JTYK.
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Postharvest onion bulb rot in Serbia and the hazard of mycotoxin contamination
Natasa Duduk, Marina Lazarevi¢, Ivana Vico

University of Belgrade — Faculty of Agriculture, Belgrade, Serbia
e-mail: natasadukic@yahoo.com

Onion (Allium cepa L.) is an economically important vegetable crop which is widely used for
human comsumption. Onion is available all year long as this vegetable can be stored for up to
12 months. During storage onion bulbs become susceptible to postharvest fungal pathogens
which cause diseases among which the most important is rot. During the investigation of
postharvest onion bulb decay in Serbia three Penicillium species were identified: Penicillium
polonicum, P. glabrum and P. expansum as causal agents of blue mold. As the dominant
causal agent of black mold A. welwitschiae (Aspergillus section Nigri) was identified.
Obtained isolates of these species had high virulence potential which is the reason why the
occurrence of onion bulb rot can cause economically important postharvest losses. Also, on
onion bulbs green mold caused by A. flavus (Aspergillus section Flavi) was sporadicaly
observed. Important aspect of economic losses due to rots caused by Penicillium and
Aspergillus species is their ability to produce mycotoxins, which contaminate produce and
make them toxic for humans and animals. P. polonicum produces tremorgenic verrucosidin,
nephrotoxic glycopeptides, which may play a role in Balkan endemic nephropathy,
cyclopiazonic acid, penicillic acid and other mycotoxins. P. expansum produces several
mycotoxins among which the most important is patulin, and also citrinin, cyclopiazonic acid,
penitrem A, chaetoglobosins A and B, comunesin B, roquefortine C and expansolids A and
B. On the other hand, Aspergillus species identified as causal agents of onion bulb rot are
also toxigenic. Widespread A. welwitschiae is fumonisin and ochratoxin producer, while A.
flavus is a well-known aflatoxins producer. The presence of toxigenic postharvest pathogens
from Penicillium and Aspergillus genera on onion bulbs in Serbia, implies the potential
hazard of onion bulbs contamination with their mycotoxins during storage.

Keywords: Penicillium, Aspergillus, postharvest pathogens, onion.
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YTHuuaj KIMMaTCKUX MPOMeHa Ha noTpede NPUPOIHUX TPABHaKa 32 BOOM
Pysxxuna CtpuueBuh, Anekcangap Cumuh, Mupjam Byjagunosuh

THomwoupuspeguu ¢axyniteiti, Ynusepsuiieii y beoipagy, Hemaruna 6, 11080 3emyn, Cpouja

[lo3Haro je na TPHUPOJHHM TpaBHAM  WMajy MEXaHHM3aM IIPEKHUBIbaBakba CTPECHUX
aOMOTHYKHUX yCJIOBa, MOMYT BUCOKUX TeMIepaTypa Wi cyuie. Yciea nosehama temmneparype
BazJyxa, CBE y)KET BETETAlMOHOT MEPHUO0/Ia U MPOMECHJbUBUX KOJMYMHA TTaJaBUHA TTOCIICHE
JIBe JIelleHHje, TpaBHATe MOBpIIMHE, MOMYT JIMBAJa W Nallmkaka, cBe yemhe ocrajy 0e3
JIOBOJAHO BOJIE JO HHBOAa Koja WM oHeMoryhyje pereHepanujy. Ilo mnpojexkuujama
pPETMOHANIHUX KIMMATCKUX MOJeJia, O4YeKyje ce IOropliame YCIoBa 3a pacT Ouibaka
yMEpEHO-KOHTHHEHTAIHOT moapyyja. [luss oBor pama je ma ce cariena y KoM crerneHy he
KJIMMATCKE [IPOMEHE YTHIIATH Ha PAcIOI0kKHUBOCT BOJIE 32 MPHUPOHE TPaBHaKe Ha MOAPYY)Y
P. Cpbuje. U3zabpano je net nokanurera (Pumcku lllanuesu, BasmeBo, Kparyjesan, Herotun
u JleckoBan). 3a ananu3y Oyayhe mpomene knmmarckux ycnoa y CpOuju xopuiiheHu cy
pe3yaTaTu ancaMOa o1 1eBeT pernoHaTHuX kiaumaTckux mojena u3 EURO-CORDEX 6aze.
3a HajBepOBATHHU]y BPEIHOCT y3€Ta j€ MelujaHa pe3yiraTa JOOMjeHHX 3a CBaKd YJaH
ancamOinia. Pedepentan nepuon je 1986-2005., 6yayhu nmepuoau cy: 2016-2035. (6rucka
ovgyhnociit), 2046-2065. (cpeguna éexa) n 2081-2100. (kpaj eexa). Ananuze cy ypahene no
7IBa CIIeHapHja eMucHja racoBa ctakieHe o6amre: RCP4.5 u RCP8.5. Bereranuja npupoaHux
TpaBmaka he 6uTn n3noxkeHa noehanoMm pusuky on cyma. Hegocrarak Boje ce ouekyje Beh
KpajeM Maja, KaJa ce UCIPIE 3aJIUXe BOJIe Y 3€MJBHINTY, U Tpajahe cBe M0 MPBUX KHUIIA y
centemOpy. [1o 00a cuieHapHja, OYeKyje ce CMambEeHhe PACIIONIOKUBUX BoJa 10 7 % MOYETKOM
Beka. [1o cierapujy RCP4.5 o cpemHe 10 Kpaja Beka odeKyje ce moBehame neduimra Boje
uzmely 10,7 u 24,2%. HenoBosbHMju, Masa BepoBaTtHUju cueHapuo RCP8.5 mpukasyje na he
noBehame HeIOoCTaTKa BOJE CPEAMHOM Beka Bapupatu oa 4 — 14 %, a xpajeM Beka uzmely
28,4 — 419 %. Kako mpupojHU TpaBm-allM TNPEACTaBbajy CKYIN Ppa3IHYUTHX BpCTa, Y
OynyhHOCTH ce OYeKyje peakiiija TpaBa Ha CyIIHe TIEpHOJie, Kao JOMHUHAHTHUX MPECTaBHUKA.
[IpunynHO NeTHEe MHUpOBame TpaBa he OMTH MPOy’KaBaHO YCIEJ XOPMOHCKE peryJalgje.
HoBuja uctpaxuBama ykazyjy na he ce OTHOPHOCT TpaBmaka Ha CYIIy pPa3BHUjaTH KpoO3
MPUPOJIHY Pa3HOBPCHOCT U LIMPEH-E BPCTa OTIIOPHUX HA BUCOKE TEMIIEpaType U HEAOCTAaTaK
BOJIC.

Kiby4He peun: npupoaHu TpaBmalll, AEPUIHUT BOJE, KIUMATCKE IPOMEHE.
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Impact of climate change on water requirement of grassland
Ruzica Stricevi¢, Aleksandar Simi¢, Mirjam Vujadinovi¢

University of Belgrade, Faculty of Agriculture, Nemanjina 6, 11080 Zemun, Serbia

It is well known that permanent grasslands have developed mechanism of survival of abiotic
stresses such as hight air tepmerature or droughts. Due to air temperature increase, longer
growing seasons and erratic rainfalls in last two decades, natural grasslands like meadows or
pastures grow in unfavourable climatic condition, that disable regeneration. According to the
regional climate models less favorable conditions for plant growth are projected in many
regions. The aim of this work is to assess the impact of climate change on water requirement
of grasslands in Serbia. Five locations were selected: Rimski Sanéevi, Valjevo, Kragujevac,
Negotin and Leskovac. To analyse future climatic conditions, results of ensembles of nine
regional climate model from EURO-CORDEX database were used. As the most probable
value, the median of scores obtained for each ensemble member were considered. Period
1986-2005 was used as the reference. The time slice in future periods are: 2016-2035 (near
future), 2046-2065 (mid century) and 2081-2100 (end of century). Analsyes were made for
two scenarios of GHG emmisions RCP4.5 and RCP8.5. Permanent grasslands will be more
prone to drought risks in future. Water shortage could be expected at the end of May, when
water stored in the soil depleted with duration of drought till the September's heavy rains.
According to the both scenarios, increment of water requirement of 7 % could be expected in
a near future. Scenario RCP4.5 projects increase in water requirement in the range of 10.7 -
24.2 % from mid to end of century. Less favourable, but more realistic scenario RCP8.5
projects water needs increment in range of 4 — 14 % in mid century and 28.4 - 41.9 % toward
the end of century. As permanent grasslands are a collection of different species dominated
by grass representatives, the expected responses to droughts in the future will come the most
likely from them. Forsed summer dormancy will be prolonged due to hormonal regulations.
Recent research indicates that drought resistance will be developed through natural diversity
and the spread of species resistant to high temperatures and water scarcity.

Key words: permanent grasslands, water shortage, climate change.
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Craryc aHTMOKCHIAHATA Y KYKYPY3y pa3ju4ure 0oje 3pHa

Becna Jlparnuesuh?!, Munena Cumuh?, Munan Bpaunkos?!, Bpanka Kpecosuh?,
Kespko JomujanoBnh?, Munena Munenkosuh®

YUncmauimyia 3a xyxypys ,, 3emyn Iowe “, Beoipag, Cpbuja
2V ueill y beoi, Howoi ueiti, Beoipag, Cpbuj
nusepsuitieiti y Beoipagy, Iomwoupuspegruu gakyniteit, beoipag, Cpbuja

3pHO KyKypy3a je BajkaH M3BOp HYTpHMjeHaTa y JbyJACKOj McXxpaHH. Pasnuke y caapxkajy u
OJTHOCY T10jeIMHUX HYTpHjeHaTa, Kao IITO Cy KapOTEeHOU/IM, aHTOLIMjaH! U CJI. yTUYE KaKO Ha
000jeHOCT 3pHa, TAaKO M Ha HEroB HyTPUTHUBHU KBaiuTeT. Llusb excnepuMeHTa je 6uo na ce
UCIHTA YTHULA] pa3IMYUTUX cucTeMa hyOpewa (MuHepasHo lyOpuBo — ypea, OpraHcko
hy6puBo — Peprop u Muxpodbuonouko hyopuBo — Team micoriza plus) Ha mpuHOC U
IPOMEHE Yy CaJp)Kajy HEeH3MMCKHMX AaHTHOKCHAaHaca: (UTHHA, (EHOIHUX jelUIberba,
rilyTaTHOHA, KapoTeHouaa u kananurera peaykuuje X pagukana TokoMm BeretanuoHe
ce3one 2017. u 2018. rogune. Tokom 2017. 610 je 3abenexeH pelaTUBHO CyIIaH IEePUO]] O
jyHa mo aBrycta, nok je 2018. mmayia penaTMBHO paBHOMEpaH pacrope]] MajaBUHA TOKOM
Beretanuje. CTora je U IpocedyaH MPUHOC 3pHa GUO CKOPO AYILUIO MakH, 3a 4,6 t ha™, y 2017.
y onnocy Ha 2018. roguny. [lapaneno, mymio Behu HUBO ¢eHONa U KapoTeHOWAA OWO je
npoceuyHo Behu y 2017. I1ITo ce THYe HCIUTHBAHUX T'€HOTUIIOBA, HAJHWKH caljaj GUTHHA, KAo
n HajBehe Bpemnoctu (enona um kamamurera peayknuje AIIX Oumne cy xox xubpuma
L[PBEHOI 3pHA, JIOK je KOA XuOpuaa >KyTor 3pHa OMO HajBehu caaprkaj KapoTeHOUyJla U
rilyTaTuoOHa. Y MpPOCEKYy, MUPOOMOJIOMKO lyOpHBO c€ MOBOJHHO OJPa3WiI0 HAa CMAambECHE
¢uTtnHa 1 noBehame GeHona y 3pHy KyKypy3a, 0K je ypea MO3UTHBHO yTHIlaja Ha noBehame
caJipikaja KapoTeHouaa M rimyTaTHoHa. KopenanuoHa aHanmusa je Mokasaja J1a ce CMambeme
HUBOA (PUTHHA U KapOTEHOM/a 3HAYAJHO U MMO3UTUBHO OJjpaxkaBa Ha nosehame nmpuHOca 3pHa
KyKypy3a, oK (eHonmu y HajpeheM cTemeHy MO3UTUBHO KOPEIUpajy ca KamaluTeToM
penykiuje AIIIX paaukana. Ha oBaj HauMH je moka3aHo Jia ce IMPEKO yClIoBa rajemha MOXe
YTUIIATU Ha IPOMEHE Yy HUBOY aHTHMOKCHJaHATa y 3pHY KyKypy3a U TO IOCEOHO LIPBEHOT
KyKypy3a, Koje moce/yje 3HaTHO Behr aHTMOKCHJIATHBHU KalalUTET y OJHOCY Ha XKYTO WIH
0eJ10 3pHO.

Kibyune peun: 60ja 3pHa KyKypy3a, TN hyOpuBa, MpuHOC 3pHA, aHTHOKCHIAHCH.
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Antioxidant status in maize with different grain colour

Vesna Dragi¢evié¢!, Milena Simi¢!, Milan Brankov!, Branka Kresovié¢?,
Zeljko Dolijanovi¢?, Milena Milenkovié?

Maize Research Institute ,, Zemun Polje”, Belgrade, Serbia
“Belgrade University, Faculty of Agriculture, Belgrade, Serbia

Maize grain is an important source of nutrients in human diet. The differences in content and
relations between certain nutrients, like carotenoids, anthocyanins, etc. impacts grain colour
and its nutritional quality. Objective of experiment was to examine the influence of different
fertilization systems: mineral fertilizer — urea, organic fertilizer — Fertor and bio-fertilizer —
Team micoriza plus, on grain yield and variations in content of non-enzymatic antioxidants,
such as phytate, phenolic compounds, glutathione, carotenoids and reduction capacity of
DPPH radical, during 2017 and 2018 vegetation seasons. Relative dry period was present
during Jun-August of 2017, while 2018 had relative uniform precipitation distribution. Thus,
the average grain yield was almost two times lesser in 2017 (to 4.6 t ha) in comparison to
2018. In parallel, double higher level of phenols and carotenoids was noticed in 2017. When
examined genotypes were considered, the lowest phytate content and the highest values of
phenols and DPPH reduction capacity were present in red kernel maize, while in yellow
kernel maize, the highest values of carotenoids and glutathione occurred. In average, bio-
fertilizer expressed the positive impact on phytate reduction and phenols increase in maize
grain, while urea increased content of carotenoids and glutathione. Correlation analysis
showed that reduction in phytate and carotenoids level was significantly and positive related
with grain yield increase, while phenols correlated highly and positive with reduction
capacity of DPPH radical. Thus, it was shown that changes in production conditions, such as
fertilization, could affect antioxidants status in maize grain, particularly in red coloured
maize, which possess remarkable higher antioxidative capacity in regard to yellow and white
coloured maize.

Key words: maize grain colour, fertilizer type, grain yield, antioxidants.
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I'eneTnuka u peHOTHIICKA BAPUjaOUIHOCT TesKMHE KJIaca KO NMIIeHuIle
(Triticum aestivum L.)

Jyman Ypomesuh!, Becenunka 3euesuh’, l'opnana Bpankosuh?, Anexcannap Ilayrosuh?®,
Janura Muhanosuh?, Jlannjena Konguh®, Jlecumup Knexepnh®*

"Meiaitipeng Yuusepsuitieii, beoipag, ®axynitieii 3a Buogpapmuni bauxa Toiona, Cpbuja;
2Vuueepsuitieini y Beoipagy, Ilomoupuspeguu gpaxyniieiii Beoipag-3emyn, Cpbuja;
® Vuusepsuitiei y Kpaiyjesyy, Aiponomcku gaxynigiei, Lapa Jywana 34, 32000 Yauax, Cpbuja
*Ipuspegna Komopa Cpbuje, Pecasckal 5, beoipag, Cpbuja,

*Vuueepsuitieini y bara Jlyyu, Ilomoupuspeguu gpaxynieit, Peiiybnuxa Cpiicka, BuX
$Vuusepsuitiein y Hpuwigiunu, Iowotpuspegnu gaxyniteit, Kocoscka Muitiposuya-Jlewax, Kocoso u
Meitioxuja, Cpouja
*e-maun: deskoa@ptt.rs

BapujabunHoct TexuHe Kiaca KOJ TNIIEHULE je AeTepMUHHCAHA €(PEKTOM TI'€HETHUYKUX
¢dakTopa, (axkropuma CHONAJUIBE CpPeAMHE Ka0 M Y HHTEpakUUju TE€HOTHUII/CIOJballliba
cpenuHa. TexxuHa Kilaca je MoBe3aHa ca BpPEAHOIINY OHOJIONIKOT M €KOHOMCKOT IMPHHOCA.
[{usb oBor paja je u3ydyaBame BapHjaOMIIHOCTH TEKUHE KJlaca KOJ COPTHU MIIEHUIIE TajeHux y
Pa3NUYUTAM EKOJIOIIKMM YCJIOBUMA. JleceT TeHEeTWYKH AMBEPTEHTHHX O3WUMHX COPTH
nieHule je oOyxBaheHO HCTpaKMBambMMa Y €KCIEPUMEHTY Yy TOKY JIB€ TOJIMHE.
ExcriepuMeHT je nu3ajHUpaH 1o ClIydyajHOM OJIOK CUCTEMY Y TpH IOHaBJbama. CemMe COpTH je
cejano Ha pactojawy 0,10 m y pegosuma nyxxune 1,0 m ca pazmakom usmely penosa 0,20 m.
3a aHanmu3y TeXHHE Kiaca kopuirheHo je 20 6uibaka mo moHaBbawy (yKymHO 60 Ousbaka) y
¢a3u nyHe 3penoctu. JlobujeHu pe3ynTaTH KOpUIINeHU Cy 3a aHaJlU3y BapujaHce IMoMohy
MCTAT 11 (5,0 Bep3uja), a 3Ha4ajHOCT pa3IMKa U3MEJJy BPEAHOCTHU j€ OICHheHA HAa OCHOBY
®-tecra u JIC/ (0,01; 0,05). Pezynratu cy mokaszanu Jia MoCcToje 3HaUajHE Pa3IuKe U3MEIy
COPTH TIIEHWIIE 32 TEXKHWHY Kjaca. Y TPBOj] TOAWHU EKCIIEPUMEHTATHOT HCTpPaKWBamba
IpoceyHa TeXWHA Kiaca je Bapupana usmenjy 3,3 g kon copre Mopasa u 4,07 g koa coptu
Combopka m Cacanka, JOK je y JIpyroj TOJAWHHM Bapupaia mmenjy 2,78 g Koa coprte
Kocmajka u 3,64 g xoxn copre Combopka. Ilpoceyna TexxuHa kjiaca KOJl CBUX COPTH Yy NPBOj
ronunu (3,75 g) 6una je Beha Hero y apyroj roaunu (3,29 g). Pasnuke u3menjy copT 3a
TeXHUHY KJlaca Oujie Cy IMoJ| yTHIajeM JelloBamba TeHETHUKUX (hakTopa, (hakTopa CIOJballbhe
CpeAMHE W WHTEpaKIHje TEeHOTHUI/CIOJballlha CPeldHAa MPH YeMy je IPEoBIagaBao yIeo
(akTopa croJballmbe CPeHHE.

KibyuHe peun: nieHuia, copra, BapujabUIHOCT, KJIac, CIOJballbha CPEAUHA.
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Genetic and phenotypic variability of ear weight in wheat (Triticum aestivum L.)

Dusan Urosevié!, Veselinka Zecevi¢!, Gordana Brankovi¢?, Aleksandar Paunovié?,
Danica Mi¢anovi¢?, Danijela Kondi¢®, Desimir Knezevic®”

tUniversity Megatrend, Belgrade, Faculty of Biopharming Backa Topola, Serbia;
2University of Belgrade, Faculty of Agriculture Belgrade-Zemun, Serbia;
$University of Krgujevac, Faculty of Agronomy Cacak, Cara Dusana 34, 32000 Cacak, Serbia
*Serbian Chamber of Commerce and Industry, Resavskal5, Belgrade, Serbia;
*University of Banja Luka, Faculty of Agriculture, Republic of Srpska, Bosnia and Herzegovina
SUniversity of Pristina, Faculty of Agriculture, Kosovska Mitrovica-Lesak, Kosovo and Metohija,
Serbia

*e-mail: deskoa@ptt.rs

The variability of ear weight in wheat cultivars determined by influence of genetic and
environmental factors as well by interaction genotype/environment. Ear weight related to
biological and economic yield value. Aim of this work was study variability of ear weight of
wheat cultivars which grown under different environmental conditions. In study were
included 10 genetically divergent winter wheat cultivars in experiment carried out in two-
years conditions. Field experiment set up in randomized block design, in three replication.
The seeds of varieties were sown at the distance of 0.10 m in rows of 1.0 m length with the
mutual distance of 0.2m. For analysis of ear weight were used 20 plants per replication in full
maturity stage. Obtained results used for analysis of variance by MSTAT C (5.0 version) and
significant differences between values were estimated by F-test and LSD (0.01; 0.05). The
results showed significant differences among wheat varieties for ear weight. In the first year
of experiment the average weight of ear varied between 3.3g in Morava and 4.07g in
Somborka and Sasanka, while in the second year variate between 2.78g in Kosmajka and
3.64g Somborka cultivar. The average weight of ear for all varieties was higher in the first
year was (3.75g) than in the second year (3.29 g). The differences between cultivars for ear
weight were affected by genetic and environmental factors their interaction G/E, with prevail
impact of environmental factors.

Key words: wheat, variety, variability, ear, environment.
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IIpuHOC ¥ KBAJIMTET CYHIIOKPETA y arpoeKOJIOIIKUM ycJI0BUMA jy;kHOr banara

Jby6uma Konapuh!, Mapuna Tommh?, Jacaa Casuh?, Jby6uma XKusanosuh?,
Jena Uxanosuh?, Jenena Ionmjan?, Bepa ITonosuh?

YVuusepsuitieini y Beoipaqy, Iomoiipuspegnu ¢paxynitiei, Hemaruna 6, 3emyn-beoipag, Cpbuja
2 Unciiuiiyisi 3a paiiapciiiéo u iospiiapciiso, Maxcuma Fopxoi 30, Hoeu Cag, Cpbuja

HcnutuBama yTHiaja XuOpua Ha MPUHOC U KBAIUTET CyHIIOKpETa BpIIEHA Cy Ha OrJIeIHOM
noby “HMucturyta Tamumr” y 2019. roguan. Y 0By CBpXY MOCTaBJbEH je Makpooriesn ca 15
onabpanux XxuOpHAa CYHLOKpeTa U3 TpHu cenekuuone kyhe Tto: MHCTUTYT 3a patapcTBoO U
nosprapctBo y HoBom Cany (5 xubpuna: HC-Koncrantun, HC-Kpyna, HC-Pomeo, HC-
Ponun nu HC-Benec), 3atum JIumarpaun (5 xubpuna: JII' 56.65 M, JII" 50635 TJIIL, JIT" 56.63
LJL, JIT 50479 CX u JII' 5478) u KWC (bapono PO, [paron, Cuntpa, Konpuaenc u
[IpoBunenc). JlumeHsuje Makpooriena 3a CBakd XUOpUI Cy H3HOCHIE: AyXuHA 45 m u
mmpuna 4,2 m (6 penosa x 0,7 m usmely penosa). CBU UCIUTHBAHU XUOPUAU Cy TOCEjaHU
npeMa IpernopykamMa rnpeAcTaBHuKa KoMIaHuja y rycTuau o 64.400 6usbaka 1o ha.
Pesynratu uctpaxuBama cy MOKa3ajlu pas3iMKe Kao y IMOIJIEAYy IPHUHOCA CEMEHAa Tako U y
Morjiely KBaJuTeTa CeMEHa HMCIHUTHUBAHUX XUOpUIA CYHIIOKpPETa, OHOCHO cajpiKaja yJba U
IIpOTEUHA.

Kiby4He peun: npuHOC, KBaJIUTET, CYHLIOKPET, YJbE, IPOTEUHHU.

25



Yield and quality of sunflower in agroecological conditions of south Banat

Ljubisa Kolarié*, Marina Tosict, Jasna Saviét, Liubisa Zivanoviét,
Jela Tkanoviét, Jelena Golijan, Vera Popovié?

tUniversity of Belgrade, Faculty of Agriculture,, Nemanjina 6, Zemun-Belgrade, Serbia
?Institute of Field and Vegetable Crops, Maksima Gorkog 30, Novi Sad, Serbia.

The influence of hybrids on the yield and quality of sunflower was tested in the 2019 on
Tamis Institute experimental field. For this purpose, a macroexperiment of 15 selected
sunflower hybrids from three selection houses was set up: Institute of Field and Vegetable
Crops in Novi Sad (5 hybrids: NS-Konstantin, NS-Kruna, NS-Romeo, NS-Ronin and NS-
Veles), Limagrain (5 hybrids: LG 56.65 M, LG 50635 CLP, LG 56.63 CL, LG 50479 SX and
LG 5478) and KWS (5 hybrids: Barolo RO, Dragon, Sintra, Konfidens and Providens).
Macroexperiment dimensions for each hybrid were: 45 m long and 4.2 m wide (6 rows x 0.7
m between rows). All tested hybrids were sown according to the recommendations of
company representatives in the density of 64,400 plants per ha.

The results of the study showed differences in seed yield and seed quality of tested sunflower
hybrids (oil and protein content), as well.

Key words: yield, quality, sunflower, oil, proteins.
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3Hayaj poranuje yceBa y HHTEeH3MBHOj Npou3BoAmbu nospha y 3amruhenom npocropy

Janko Yepsencku', Cnahana Memuh-Ilan, Japuo Jlanojesuh,
Anekcanapa Casuh, [lymanka byrapcku

Unciuuinyi 3a patiapcitieo u nospiuapciiso, Maxcuma I'opxoi 30, 21000 Hosu Cag, Cpbuja
“e-mail: janko.cervenski@ifvcns.ns.ac.rs

MHTeH3uBHAa MpOU3BO/AKA MOBpha JaHAac MpENCTaB/ba BEIUKOr '"MOTpolraya" eHepruje.
[IpousBohauu riemajy camo €KOHOMCKY CTpaHy OBE IMPOHM3BOIE, ITO Hajuyemhe OuBa u
M3rOBOD 3a BEHY TPEHYTHY peanu3auujy. MiHTeH3nBa npousBojama nospha je qaHac cBeeHa
Ha Trajeme HEKOJIMKO IOBPTapCKUX BpcTa ajdu cBe uemthe y MOHOKYJITYypu. OBakBUM
CHCTEMOM DPa3MHIIUbakha U Tajema MoBpha y MOHOKYITYpPH, JOBOJUMO LENTy MPOU3BOAKY Y
HEOJIP>)KUBY CHUTyalujy. 300r Tora Mopamo IMpOu3BOJmY MoBpha y 3amTuheHoM mpocTopy
OpPraHU30BaTH CUCTEMOM Tajema NpPeAKYIType, IJIaBHE KyJIType M HaKHaJHE KYJIType.
WuTen3uBHa mnpou3BoAma MoBpha Moapa3ymMeBa MaKCUMaJIHO J00pO OpPraHU30BAHO
Kopuiheme pacloyioKUBOI 3eMJbUIITa M pecypca. To 3HauM mNpaBuiaH IUIOAOPEN U
arpoTexXHUKa, T€ IO03HABalb€ TP)KUIITA, Ka0 MOTyhHOCTHM IIacMaHa BHIIKA MPOU3BOIIHE.
Jlo6poM opraHu3aiyjoM poTalyje yceBa ca BPEMEHCKMM CMEHUBABEM yCeBa, 3alllTHheHd
IIPOCTOp IPETBApaMo y KOPUCTaH MPOCTOP 3a MPOU3BOIY MOBpha.

Kiby4He peun: MOHOKYJITYpa, IJI0J0pEA, TOBPTAPCKE BPCTE, OpraHcka MaTepHja.
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The importance of crop rotation in intensive vegetable production in a greenhouse

Janko Cervenski®, Sladana Medié-Pap, Dario Danojevi¢,
Aleksandra Savi¢, Dusanka Bugarski

Institute of Field and Vegetable Crops, Maksima Gorkog 30, 21000 Novi Sad, Serbia
“e-mail: janko.cervenski@ifvcns.ns.ac.rs

Intensive vegetable production nowadays is a large “energy consumer. Producers look only
at the economic side of such production, which is most often the excuse for its current
realization. Intensive vegetable production is now reduced to cultivating several vegetable
species, more often in single-crop system. With this system of thinking and cultivating
vegetables, we bring the entire production into an unsustainable situation. Therefore,
vegetable production in a greenhouse should be organized by growing preceding crop, main
crop and stubble crop. Intensive vegetable production implies maximally well-organized use
of available land and resources. This includes proper crop rotation and cultivation practices,
as well as knowledge of the market, as a possibility of placing excess production. With good
organization of crop rotation with timely replacement of crops we can transform a
greenhouse into useful place for vegetable production.

Keywords: single-crop system, crop rotation, vegetable species, organic matter.
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Pa3Boj cucrema 31pyKeHOr rajema mehepHe pene u Maka

JKusko Rypuunh?, Muxajno hupuh®, Hana I'paxosa, Ceetsnana Konmuh?,
3opura Crojanosuh?, Kcennja Tamku-Ajaykosuh?!, T'opan Jahumosuh®

YWncmumyin 3a paitiapcinieo u iospiiapciiso, Hosu Cag, Maxcuma Iopxoi 30
*Texnonowku gaxynitieits, Ynueepsuitiein y Hosom Cagy, Byneeap Ilapa Jlazapa 1
$Monotipuspegnu gaxynities, Ynusepsuitiei y Hosom Cagqy, Tpi Jocuitieja O6pagosulia 8

AKTyeIIHH CHUCTEMHU Tajema Ou/baka y MHOTHM pErHOHMMa CTBapajy OpOjHE EKOJIOIIKE
npo0OyieMe TPBEHCTBEHO Je3epTUdUKALMje U Jerpajalnje 3eMJbHINTa, moBehaBajy edekara
CTaKJIeHe OaImTe W JOBOJIE JIO 110jaBe KOpOBa PE3MCTEHTHUX Ha xepOunuzae. OBoO cy pa3inosu
KOJU yKa3yjy Jla CUCTEMH MOHOKPOIIMHTA HE MPEACTaBJba)y HajO0JbE pEIICHE y MOTIeay
OJIP)KUBOCTH M CUTYPHOCTH NPUXOJAA IOJHONPUBPEIHUKA TE€ Ja CE€ MOpa IMPEHCIUTATH
BUXOBO Jajbe Kopuimheme. CHUCTEMU 3IpYKEHOT rajema yceBa (MHTEPKPOIMHT) HYJE
QITEPHATHBY 3a OJIPKUBY TMOJHOTNPUBPEIHY IPOU3BOABY Ca CMAkEHHM CHEPIeTCKUM U
€KOHOMCKHM yJlarakbhMa, CTAOWIMHUJUM MPUHOCOM Y3 OYYBaHkE )KMBOTHE CPEIUHE OJHOCHO
3eMJBUINTA U JAPYTUX MPUPOJHUX pecypca. [IoBOJbHM arpoeKONIONIKH YCIOBUA OWIH CY jeiaH
Ol TpeAycioBa 3a AYTy Tpaaulujy rajema miehepHe pere m Maka y CpOuju, koja je
MOCJICIIbUX TOJMHA je JOBEJCHA y THUTamke, HUCKUM IleHama 3a 00c¢ OWJbHE BpPCTE Kao U
110jaBOM TPYJIe)KH KOpeHa pere. Y TaKBUM OKOJHOCTHMA YIPY’KEHO rajerme OBa J[Ba yceBa
Jeyje Kao pellehe KOjUM OH ce PelIMIN aKTyelIHH NpoOjJeMH Mpou3Bohaya u yHaIrpemia
MIPOM3BO/IKba OBUX OWJbaka. Y MPOILIOCTH Cy CE€ OBE JIBE KYJIType Tajuiie 3ajeJHO aa Ou ce
yMambuiIe MITETe O] MUIE U JAPYTruX IITETHUX MHCEKAaTa Ha OWsbKama pere, JO0K je pernuHa
JIMCHA po3eTa Mpy’kaja je MOAPIIKY [BETOHOCHOM cTa0ily mMaka. M3a30BH y OBaKBOM BHIY
MIPOM3BOJIK-E CE YCIENIHO MpeBasuiiase, Ma jeé TaKo pelieH MpodJieM BUXOBE HCTOBPEMEHE
MAaIIIMHCKE CeTBE. XEMHjCKa 3allITUTa MaKa M perne oJ] KOpoBa je u jajbe mpobiem. YTBphene
Cy MoJaTHe MOTYNHOCTHM Kao M HOBOHACTAIM MPOOJIEMH Y OBAaKBOM 3aj€HUYKOM Tajerhy
yceBa. lIpenHocTH 3ApYy>KEHOT Tajea OBa JBa yceBa Cy: HMCTO BpeMe ceTBe (IoYeTak
Bereraiyje), 00Jba MOKPOBHOCT 36MJBHIITA, OYYBaHE 3€MJBHIIHE BIIare, pa3iIHuuTa JTyKHHA
BereTanmoHor mnepuojaa mehepHe perne W Maka, epukacHUje Kopuitheme 3eMJBUINTA U JIp.
Takohe ytBphenu cy u mpobiieMu Koje OBakBa MPOHM3BO/AKA HOCHU: WHKOMIATHOWIHOCT Yy
noryieqly cy3omjama KOpoBa W HEMOTYNHOCT MamIMHCKe >KeTBe Maka mTo nosehaBa yneo
py4yHOr paja W TpomkoBe. JloOWjeHH pe3ynTaTtd TpeicTaBibajy 1T00OpYy OCHOBY 3a Jajba
UCTPaXXMBama, KOja Cy y TUIaHy Jia ce CIIPOBEY Y HApeIHUM TOIMHaMA.

KibyuHe peun: 31pykeHO rajeme, mehepHa pena, Max.
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Development of the combined growing system of sugar beet and poppy seed
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Prevailing plant cultivation systems in many regions create numerous ecological problems,
primarily desertification and soil degradation, increase the greenhouse effect and lead to
development of herbicide-resistant weeds. These reasons indicate that monocropping systems
are not the best solution in terms of sustainability and safety of farmers' income and that their
further use must be re-examined. Combined crop breeding systems (intercropping) offer an
alternative to sustainable agricultural production with reduced energy and economic
investment, more stable yields while preserving the environment, land and other natural
resources. Favorable agroecological conditions have been one of the requirements for the
long tradition of growing sugar beet and poppy in Serbia. Recently growing of sugar beet and
poppy has been called into question mainly because of low prices for both plant species and
the occurrence of sugar beet root rot. In such circumstances, the combined growing of these
two crops could be a solution for solving the current problems of the growers and to improve
the production of these plants. In the past, these two cultures were grow together to reduce
damage from beet weevil and other harmful insects on sugar beet plants, while the beet
canopy provided support to the poppy floral stem. The challenges in this production are
successfully overcome, so the problem of their simultaneous machine sowing is solved.
Chemical protection of poppy and beet crops is still a problem. Additional opportunities were
identified as well as new problems in such common crop cultivation. The advantages of the
combined cultivation of these two crops are: the same sowing time (beginning of vegetation),
better soil cover, preservation of the soil moisture, different length of the vegetation period of
the sugar beet and poppy, more efficient use of the soil. Problems of such production are also
identified: incompatibility with regard to weed control and inability of mechanical harvest of
poppy, which increases the share of manual labor and costs. The results obtained represent a
good basis for further research, which are planned to be carried out in the coming years.

Keywords: intercropping, sugar beet, poppy seed.
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IIpuHoC anTepHATHBHHUX BPCTa 03MMe IIIEHUIIE Y 3aBHCHOCTH 0/ HaYuHa lyyOpema

XKeswko Jonujanosuh’, Iyman Kosauepuh', Cuexana Ospaual,
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YVuusepsuitieiti y Beoipaqy, Iomoiipuspegnu @axynitieit
2Vuusepsuitieini y ITogiopuyu, Buoiiexnuuxu paxyniteii

VY rpynu antepHaTMBHHMX paTapcKux Ousbaka HajOpOjHHU]jE Cy BPCTE U3 paTapcKe IpyIie JKUTa,
KOje Cy YyjelHO W Haj3acTyIJbCHH]€ Y OPraHCKOM CUCTeMy rajema. Ca pa3BojeM cHucTeMa
OpraHCKe NPOW3BOAE, MOBehaBajy ce MOBpPIIMHE MO OBUM Bpcrama. [IpuHOcH cy Beoma
BapMjaOMIIHU, 3aBHCHO O] METEOPOJIOUIKUX YCJIOBA U NPUMEH-CHE TEXHOJIOTHjE rajema, mpe
cBera hyopema.

[usp oBOr paja jecte Ja ce€ WCHOUTA NMPUHOC PA3IMYUTUX alTEepHATHMBHUX BpCTa JKUTA
(xpynuuk Hwupsana — Triticum aestivum L. ssp. spelta),, nypym nmenuna lypymxo —
Triticum durum L. u Onucej — Triticale) u jenne xneGHe copTe OOMYHE MEKE MIICHHIE
NS 40S — Triticum aestivum ssp. vulgare y 3aBucHocTH 0/ HaurHa hyOpema. Mcnutuama cy
0o0aBjbeHa Ha EKCIEPUMEHTAJIHOM orieaHoM a00py IloseompuBpeanor daxynrera
“PagmuiioBar”’. YceBU Cy rajeHH y MHPHUPOJHOM BOJHOM PEXKUMY, Ha 3€MJBHUILITY THIMA
U3IyXKeHu yepHo3eM. [lopen KOHTpOJHE BapHjaHTE€ WCHUTHBAaHE Cy jOII JBE BapHjaHTe
hyOpema: oprancko hyOpuBO y jeceH 3ajeTHO ca MPEACETBEHOM MPUIPEMOM 3E€MJBHINTA U
MUKpoOHoNomKo hyOpuBO y mpuXpamHBamby M JIpyra BapHjaHTa caMO MUKPOOHOJIOIIKO
hyOpuso y nposnehe. [lpumena opranckux hyOpuBa y KoMOMHAIM]U ca MUKPOOHOJIOIIKUM, Y
OJTHOCY Ha caMy MpUMeHy MHKpoOuosomkor hyOpusa, goBena je 10 noBehama npuHOCca 3pHa
CBUX aJTePHATUBHUX BpcTa. HajBehm mpuHOC OIl CBUX WCIIMTHBAHHUX BPCTa yCTAHOBJHEH je
rajeeM KpYIHHUKaA ca IPUMEHOM y KOMOMHALMJU OPraHCKOT W MUKpoOHonomkor hyopua
(7920,00 kg hal). Xne6na copra NS 40S je copra 3a HIKa yJarama, aqu y cucteMy hyopema
Yy OpraHckoj ITpOM3BOANKM Jana je Mamu TmpuHoc (6418,89 kg hal) y ommocy na
antepHatupHa sxuta (Hupsana: 7251,11 Omucej: 6418,89 u Jlypymko: 7580,00 kg ha't).

KibyuHe peum: antepHaTUBHA XuTa, hyOprBa, MPUHOC 3pHA.

32



Grain yield of alternative types of winter wheat depending on methods of fertilization

Zeljko Dolijanovi¢!, Dusan Kovadevié!, Snezana Oljaga’, Zoran Jovovié?, Nemanja Grsi¢t
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In the group of alternative field crops, the most numerous species are from the cereal grain
group, which are also the most represented in the organic cropping system. With the
development of organic production systems, the areas under these types are increasing. The
yields are highly variable, depending on meteorological conditions and applied cultural
practices, primarily fertilization.

Three of them were chosen for specific usage in food technology compact wheat spelt
Nirvana (Triticum aestivum L. ssp. spelta), durum wheat Durumko (Triticum durum L.), and
Odisej (Triticale) and one comercial cultivar NS40s (Triticum aestivum ssp. vulgare) in
dependent on method of fertilization. The investigations were carried out on Experimental
field of Faculty of Agriculture "Radmilovac”. Crops are grown in non-irrigation regime, on
leached chernozem. Besides the control variant were examined two variants of fertilization:
organic fertilizer in the fall together with soil preparation and microbiological fertilizer in top
dressing and second variant only microbiological fertilizer in the spring. Combination with
organic and microbiological fertilizer have good effect on the grain of yield of different
species alternative small grains compared with only organic fertilizers. The highest grain
yield of all investigation species was found in growing of spelt with application organic and
microbiological fertilizer (7920 kg ha). The commercial variety NS 40s is a variety for low-
input, but in the fertilization system in organic production yield (6133.33 kg ha') was less
compared to alternative small grain (spelt: 7251.11 Odisej: 6418.89 and durum: 7580,00 kg
ha?).

Keywords: fertilizers, alternative small grains, grain of yield.
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['mobamHe kiIMMaTcKe TPOMEHE YCIOBHWIE Cy Ja CBake TOAWHE HMaMoO Crenu(puvHe
MeTeopoomnike yciaoBe. CBe BHILE Cy M3PAKEHHU €KCTPEMH, BIAXKHHU MEPUOAU ca OOMMHUM
najlaBiHaMa M jako CYyIIHH T[EPUOAM Y TOKY JIETHHX Mecerd. 300r Tora CHCTEM
MOJHONIPUBPEIHE MPOU3BOHE Y KOME C€ OCTBAPYjy CTAOMIHU U BUCOKU IMPUHOCH JIaHAC CE
HE MOXeE 3aMHCIHTH 0e3 HaBOAmaBama. KBamWTeT BOJE 3a HABOIMHABAKE MMa JUPEKTHU
yTHIIA] HA XEMHUJCKHA CacTaB 3€MJbMILNTA Ha KOME CE OJ[BHja MPOU3BOJHA KA0 U KBAIUTET
MOJBOTIPUBPETHIX TIPOU3BOIA.

[ums paga OMO je MCNUTHUBAKE XEMHUJCKOT CacTaBa M MHUKPOOHOIOIIKOT KBAJIUTETa BOJE
Y30pKOBaHe y KaHairy Koju je neo pexe Case (ceno ['pabosun, jyxuu Cpem). Bonga u3 kanana
KOPHCTH C€ 3a HaBOJABaWke IMOJFONPUBPEIHUX TMOBPIIMHA OJf CTPaHE JIOKAIHUX
npousBohaua. AHaANM3UPaHO je YKYNHO 27 enemMeHara y aBa y3opka Boze. [IpBu y3opak Bone
y3eT je y HaceJbeHOM JIeNy cella, T/Ie je OKO KaHalla 3acTyIJbeHa MPETEeKHO MOBpPTapCKa
Mpou3BOMIKHa. J[pyru y30pak BoJie Y3€T je BaH HACeJLEHOT JIelIa, T/Ie j€ MMPETEKHO 3aCTyIheHa
paTapcka Mpou3BOIma. 3a oiapehuBame caapikaja eilemMeHara KopuIilheHa je aHAIUTUYKa
TEXHHKA WHIYKTHBHO KYIUIOBAaHA IUIa3Ma ca ONTHYKOM eMUCHOHOM criektomeTpujom (ICP—
OES).

Pesynratu anamusa mokasaau cy ga cy Al, B, Ba, Ca, Cu, Fe, K, Mg, Mn, Na, Sr u Zn
JIETEeKTOBAHU Y CBUM UCIUTHBAHUM Yy30pIIMa, JOK je Sn JETEKTOBaH CaMO Y y30PKY y3€TOM
y HacesbeHOM geny cena. Ocranu ananusupanu enementu (Ag, As, Bi, Cd, Co, Cr, Hg,
Mo, Ni, Pb, Sb, Se, Tl u V) 6w cy wucnon numuta netekiuje. Cpenme BPEIHOCTH
KOHIICHTpalldja HWCIUTHBAaHUX e€JeMEeHaTa Yy Yy30pouMa Bojae Owimd cy y HH3Y:
Ca>Mg>Na>K>Mn>Sr>Fe>Ba>AlI>B>Cu>Zn>Sn.

Mukpo6uosonika aHaiu3a Mmokasaja je /1a cy y oba y3opka Boje Ouje mpucyTHe OakTepuje:
Proteus spp., Escherichia coli u Salmonella spp. V y3opuuma Bome Hucy mnponalene
oaktepuje: Pseudomonas aeruginosa, Staphylococcus aureus, Listeria monocytogenes u
ynduropenykyjyhe kioctpuamje.

Kibyune peun: Boga, MukpoOuonoruja, xemujcku cacras, [CP-OES.

HUctapasicusarwa cy geo tpojexamia TP 31037 u 46009 xoje punancupa Munucitiapciugo
upocseiie, Hayke u wexnonowkol pazeoja Peityonruxe Cpouje.
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Quiality of irrigation water in Southern Srem, the Republic of Serbia
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Global climate changes have caused specific meteorological conditions that occur every year.
Extremes, humid periods with heavy rainfall, and very dry periods during the summer months
are becoming more and more pronounced. An agricultural production system with stable and
high yields cannot be imagined without irrigation today. Therefore, the quality of irrigation
water directly affects the chemical composition of the production land as well as on the
quality of agricultural products.

The aim of the study was to examine chemical composition and the microbiological quality
of water sampled in a channel which is a part of the Sava River (Grabovci village, the
Southern Srem. Water from channel is used for the irrigation purpose by the local agricultural
producers. A total of 27 elements were analyzed in two water samples. The first sample of
water was taken in a populated part of the village, where mainly vegetable production takes
place around the channel. The second sample of water was taken outside the populated area,
where the crop production is mostly taking place. Inductively coupled plasma with optical
emission spectrometry (ICP-OES) was used to determine the content of the elements.

The results of the analyzes showed that Al, B, Ba, Ca, Cu, Fe, K, Mg, Mn, Na, Sr and Zn
were detected in all studied samples, while Sn was detected only in sample taken in the
village. Other analyzed elements (Ag, As, Bi, Cd, Co, Cr, Hg, Mo, Ni, Pb, Sh, Se, Tl, and V)
were below the limit of detection. The mean values of the concentrations of the examined
elements in the water samples were as follows: Ca> Mg> Na> K> Mn> Sr> Fe> Ba> Al> B>
Cu> Zn> Sn.

Microbiological analysis showed that following bacteria were present in both water samples:
Proteus spp., Escherichia coli and Salmonella spp. Pseudomonas aeruginosa,
Staphylococcus aureus, Listeria monocytogenes and sulphite — reducing Clostridia were not
detected in water samples.

Keywords: water, microbiology, chemical composition, ICP-OES.

Research was done within the projects TR 31037 and 46009 financed by the Ministry of
Education, Science and Technological Development of the Republic of Serbia.
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Buomaca cupka y npou3BoJbu aJITePHATHBHUX FOPHBA
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Jla Ou ce yOnaxkuie IITETHE MOCIEAUIE CMambemha CBETCKE NMPOU3BOAKE XpaHe, Behu Opoj
3eMajba OIpelebyje Ce 3a MPOM3BOJIbY OHOCHEPTHje TajelheM BPCTa W TEHOTHUIIOBA
paTapckux Omsbaka, Koju Hemajy Behu 3Hauaj y ucxpanu jbyau. Cupak kao OMJpbHA BpCTa MMa
cnerrduiane GU3MOIONIKE MTPESAUCIIOZUIU]E 32 TOJICPAHIIN]Y ITPeMa HETIOBOJLHUM YCIIOBHMA
’KHBOTHE CPEJIMHE, T€ je KeroBa OMTHA MPEIHOCT Y OJIHOCY Ha OCTaJIe arpOeHEPreTCKE yCeBe
TO IITO MOKE Ja M3JP>KU BHUCOKE TEMIIepaType M LITO je OTHOpaH Ha cymry. To omoryhyje
CHpPOMAITHUM 3€MJbaMa M3 TPOIICKOT KJIMMara Jia MPOU3BOAKOM cupka miehepria ao0mjy
CHpPOBHHY 3a COIICTBEH H3BOp OHMO-TOpHBA, AW je 3HAYaJHO M Yy YCJIOBHMA KIMMATCKHX
MPOMEHa Koje Mpatu riaodaiHo nosehame Temmeparype.

VY pany cy ucnutuBaHe cy Mop¢oJiommke ocoOnHe aBa reHotumna cupka mehepra Dale u HC
mehepar], TOKOM JIBOTOJMIIBAX UCTPAKWBamka U TO: BHCHHA OWMIbKe, OpOj JIMCTOBA M Maca
ctabna. Pesynratu cy mokasanu J1a TEHOTHII U MHTEPAKIMja TEHOTHI U TOAWHA UMM Cy
CTaTHCTUYKM 3HAauyajaH yTHIIa] Ha Macy cTabje, Koje je OCHOBa 3a MPOU3BOMAKY OHOropHBa.
I'opuna xao akTop HHje UMana CUTHU(UKAHTAH yTUIA] HA UCTIMTUBAHU IapaMeTap. Y MpBoj
UCIUTUBAHO] TOJWHU ocTBapeHa je Beha maca crabma 3a 4,6%. Ilpoceuna maca crtabna
WUCIUTHUBAHUX T'eHOTUTIOBAa m3HOcuna je 179,18 g, u Bapupana je y mpoceky oxn 175,15 g no
183,21 g. I'eHoTumn, roguHa W WHTEpPaKlMja TEHOTUIl TOJUHA HUCY HMMAajM CTATUCTHYKHU
3HaYajaH yTUIa] Ha BUCHHY OuJbaka u Opoj JTUCTOBA.

KibyuHe peun: arpoeHEepreTcKy yceBu, Onomaca, OMOropruBO, TEHOTHII, KIIMMATCKE POMEHE,
MopdoJtorike ocoorHe, cupak meheparr.
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In order to mitigate the adverse consequences of reducing global food production, a large
number of countries are decided to do the production of biofuels by cultivating species and
genotypes of herbaceous plants, which have no greater relevance in human nutrition. As a
plant species, sorghum has specific physiological predispositions for tolerance to adverse
environmental conditions, so its significant advantage over other agro-energy crops is that
can withstand high temperatures and drought-resistant. This allows for tropical climate poor
countries  to, by producing sweet sorghum, get a raw material for their own source of
biofuels, but it is also important in climate change conditions that is accompanied by a global
increase in temperature.

The morphological traits of two genotypes of sweet sorghum Dale and NS Sweet (NS
Seéerac), during two years of research, were examined: height of the plant, number of leaves
and mass of the stem. The results showed that the genotype and the interaction of the
genotype and year had a statistically significant effect on the mass of stem, which is the basis
for the production of biofuels. The year as a factor did not have a significant impact on the
tested parameter. In the first tested year, a larger mass of stalk for 4.6% was recorded. The
average mass of the stalk of the investigated genotypes was 179.18 g, and varied on average
from 175.15 g to 183.21 g. The genotype, the year and the interaction of genotype and year
did not have a statistically significant effect on plant height and the number of leaves.

Keywords: agro-energetic crop, biomass, biofuel, climatic changes, morphological
characteristics of sweet sorghum.
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VcTpaxkuBame TpXKHUILTA MpEeACTaB/ba HEONXOJaH YCJOB 3a JOHOIICHE MPABOBPEMEHUX U
palMoOHaIHUX MapKETHHI OJJIyKa Yy TPXKHUIIHOM IpuBpehuBamwy npuBpenHux cyOjekara.
[Mupa pajga je aHanM3a akTyelHE IOCIOBHE CHTyallMje Y KOjeM ce Hajase Mpou3Bohaun
patapckux npous3Boja y buX ca pasBojem u MpUMEHOM KOHIIENTA YIPaB/bakha XOIUCTHIKUM
MapKeTUHIOM Kao Mojeia yHampehema KOHKYPEHTHOCTH Ipou3Bohada paTapcKux
npousBoaa y buX.

Mertoponoryja npuMemeHa y paay je KOMOMHOBaHAa KBAJIMTAaTHBHA W KBaHTUTAaTHBHA
TEXHHUKA UCTpakuBama. O]l KBaJIUTATUBHUX UCTPaKUBaHba KOPUCTU c€ NJYOMHCKU WHTEPBjYH
a O]l KBAaHTUTATUBHUX MCTPAXHBamka aHAIM3a YBO3a, M3B03a, MPOMU3BOJHE M IPOMETA U3
NOCTYIHHUX CTaTUCTUYMX 3aBoja. PesynraTtu ykasyjy /a je moTpedHa HOBa CTpaTeruja pa3soja
NIPOM3BOJI-E paTapckux npousBoaa y buX ma Ou ce oaroBopuso Ha M3a3oBe Koje Hamehe
nocioBamke 21. Beka. Y HOBOM MOJIeNy pa3Boja MpeUlaXke Ce J1a XOJIUCTHUYKHU MPUCTYII
MapKEeTUHTy MMa HEHTpaJHy yJory. XOJMCTUYKH MapKeTHHI ca CBOJUM €JIeMEHTHMa UMa
MOTEHIIM]jaJl J]a yHanpeau KOHKYPEHTHOCT Ha JoMaheM TP>KUIITY U J1a CTBOPH MPETIOCTABKE
CTaOMIIHOT pa3Boja MPOU3BOAE PaTapCcKUX Nnpoussoa y buX.

Kibyune peum: ymnpaBsbame, XOJIMCTHYKHM, MAapKETUHI, KOHKYPEHTHOCT, Npou3Bohauw,
paTapcku MPOU3BOIH.
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Marketing management in the function of the competitiveness the producers of
agricultural products in BiH
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Market research is a necessary condition for making timely and rational marketing decisions
in market economy business entities. The aim of this work is to analyze the current business
situation that involves the producers of agricultural products in BiH, their development and
the use of holistic marketing management concept as a model for improving the
competitiveness the producers of agricultural products in BiH.

The methodology enforced in the paper is a combination of qualitative and quantitative
research techniques. Among the qualitative researches, the in-depth interview is being used,
and when it comes to quantitative researches we use the analysis of import, export,
production, and trade from the available bureau of statistics. The results indicate the need for
a new strategy concerning the development of the production of agricultural products in BiH,
in order to meet the challenges set by the management in the 21st century. In the new
development model, it is suggested that the holistic approach to marketing plays the central
role. Holistic marketing, with all its elements, has the potential to promote the
competitiveness on the domestic market and to create the conditions for a stable development
in the production of agricultural products in BiH.

Keywords: management, holistic, marketing, competitiveness, producers, agricultural
products.
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buodoprupuxanuja mmennue gpoanjapaum hyopemem nmHKOM

Jlparana Usanosuh', Henan Bypuh?, llejan Joaur®, Becna Kanauh®, Jacua Capuh®”

Yowoiipuepegnu gpaxynitieit, Ynueepsuitieit y Beoipagy
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“e-mail: jaca@agrif.bg.ac.rs

TokoM MpoOTEeKIMX MeT AEleHHja 3HATHO je nmoBehaH MpUHOC 3pHa MNIIEHULE LIUPOM CBETa,
IITO je JOBEJO JI0 CMameha KOHIICHTPAIlHje eCeHIINjalIuX eIeMeHaTa Kao IITOo je HMUHK (Zn).
[usp ucTpakuBama je 0uo aa ce mpoydd yTuiaj ¢goiarjapHor hyopema MMHKOM Ha HETOBY
KOHIEHTpAlM]y Yy 3pHY meT coptu obuune mmenune (Parapuma, Tamac, duka, NS 40S u
Cumonnna). Ilosscku ormemu cy msBeneHu y 3emyH llospy (CpOuja) TOKOM JIBE CE30HE
2015/2016. u 2016/2017. romuue, ca nBa TpeTMaHa: KOHTpojia u ¢oiujapHO hyOpeme
IMHKOM. Zn je mpuMemeH y obmuky 0,5% Boaenor pactBopa ZnSO4 aBe ceaMHIlE HAKOH
nBetama. Oriies je u3BeJeH Ha KapOOHATHOM uepHo3eMy. PesynraTu Cy mokasanu za je y
KOHTPOJHM KOHIEHTpanuja Zn y 3pHY y IPOCEKy 3a CBE COpTe OWjia BpJIO HHUCKA, M TO
15.6 mg kg* u 16.6 mg kg, mo cesonama, 1ok je ponujapHuM hyOpemeM IUHKOM OHA
3Hauajoo mosehana ma 20,5 mg kg u 20,1 mg kgt, mo pexy, mrro je mano nosehame HUBOA
HKa y 3pHY 10 37%. [loBehame HMBOA NIMHKA y 3pHY HHjE 3a0€JIeKEHO JeIMHO 33 COPTY
Patapumna y apyroj ce3oHH, KOJA KOj€ je MCTOBPEMEHO 3a0eNekeH W HajBHIIM MPUHOC Y
OJHOCY Ha octaie copre. McTpakmBame ykasdyje Ha HHU3aK HHMBO IIMHKA y 3pHY CBHX
TECTUPAHUX COPTH, 3HATHO HIKU OJ OMIITeNpuxBaheHWX TMPOCEYHUX BPEIHOCTH 32
NpOM3BOHA TIOZpPYYja y cBeTy, Koje ce kpehy omx 28-30 mg kg?. Taxobe, donujapro
hyOpeme NUHKOM TOCHe I[BEeTama Ce IMOKa3aJl0 Ce Kao YCIEIIHa Mepa Koja JIOBOIU 1O
noeharba HHMBOA IMHKA y 3pHY mineHure. [Tmennuyno OpamHo ce y CpOuju KopHCTH 3a
UCXpaHy JbyJH Yy BEIMKUM KOJWYMHAMA, CTOTA je& MOTPEOHO Ja Ce TOCBETH MMaXKmbha
ouodopTrudUKaIyju MIIEHUIE [TUHKOM.

Kibyune peun: 6nodopruduxanmja, niuenuia, GonujapHo hyopeme HUHKOM.
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Biofortification of common wheat with zinc trough foliar zinc fertilization
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Over the past five decades there have been marked increases of wheat grain yield. This
caused decreases in grain concentration of essential nutrients such as zinc (Zn). The aim of
research was to investigate the effect of Zn foliar application in five common wheat cultivars
(Ratarica, Talas, Dika, NS 40S and Simonida) on their Zn grain concentration. Field
experiments were conducted in Zemun Polje (Serbia) over 2015/2016 and 2016/2017
cropping season with two treatments: control and Zn foliar fertilization. Zn was applied as
0.5% water solution of ZnSOa4two weeks after anthesis. Experimental soil was was a slightly
calcareous Chernozem. Results showed that in both seasons average grain Zn concentrations
across all cultivars were very low 15.6 mg kg™ and 16.6 mg kg* for control, whilst foliar Zn
fertilization significantly increased grain Zn concentration to 20.5 mg kg and 20.1 mg kg™,
respectively, resulting in increase in grain Zn up to 37%. The increase was not recorded for
cv. Ratarica in the second season and this might be attributed to the highest yield obtained
among all cultivars. Study revealed for all tested high yielding bread wheat cultivars low
level of grain Zn bellow the globally accepted average values of 28-30 mg kg?. Zn foliar
fertilization performed after anthesis has been shown as efficient tool to increase Zn level in
wheat grain. In Serbia, wheat flour is consumed in large quantities. Therefore, there is a need
for studies dealing with biofortification of wheat with Zn.

Keywords: biofortification, wheat, foliar zinc fertilization.
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YTHuuaj pexxuMa HaBoIkbaBakba M POKA ceTBe HA TeMIlepaTypy OM/bHOT MOKPHBaya
nacy/ba

Anekca JlunoBan*, Mapuja hocuh, Hesenka Byposuh, Pyxuna Crpuuesuh,
Anexcanaap Cumuh, HBophe Mopasuesuh

Howotupuspegnu gaxynitieit, Ynugepsuiieiii y beoipagy, Hemarouna 6, 11080 3emyn, Cpouja
“e-mail: alipovac@ agrif.bg.ac.rs

[Ipouiena TemmepaType OWMJBHOT TOKpHBaua je OJ] KJbYYHOT 3Hauaja 3a mpaheme BOJHOT
pexumMa OWJbaka | YIpaBJbakba CHCTEMHMa HaBoAmaBama. Crtora je y OBOM pany
NpeJCTaBbeHA aHalM3a Mepema TeMIepaType Haa3eMHX [elioBa OuJbKe MacyJba
KopunthemeM TepMOBH3HjCcKe Kamepe. [[BodakTopujamHu orjie] je MOCTaB/beH Ha OTBOPEHOM
MoJbY y OKBHpPY MoJspornpuBpenHor aodpa Hampemak a.n. y Crapoj ITasoBu (44° 59’ N;
19° 51° E; 80 mHB.) Ha 3eMJbUINTY THIA KapOoHAaTHU 4epHO3eM. [IpBu dakTop je pexum
HABO/IbaBama (TPH HUBOA HABOJKaBama), a IPYTH POK CeTBE (TpU poka ceTre). Bapujante
ca myHuM HaBoJmaBameM (D) rae je nokpuseno 100% ETc (eBanoTpancnupaiuja KyiaType)
W JIBa HHBOA PEAYKOBAaHOT HaBOJmaBama, P rae je mokpuBeHo 80% ETc u C rae je
nokpuBeHo 70% ETc. PokoBu ceTBe macysba: penoBHa ceta (I) usBpiiena je 16. ampuna u
ase noctpHe cetse; npea (II) 30. maja, a apyra (II) 5. jyna. KnumaTcku nogauu npukynbaHu
Cy ca ayTOMAaTCKe METECOpPOJIOIIKE CTAaHMIIEC MTOCTABJLEHE Ha CaMOM Orjieny. TOKOM Tpajama
oryiefla M3BPIIEHO jeé MEpEeme TeMIlepaType OMJBHOT IMOKpHBaya Macysba TEPMOBH3H]CKOM
kamepom (FLIR, T335) Ha cBUM ncniuTUBAaHUM BapHjaHTama. Ha 0CHOBY aHallM3a TepMalHUX
dororpaduja mM3padyHaTa je TMpOcCeUHa TeMmIeparypa Owbaka M HWHIEKC OWJLHOT BOJHOT
crpeca (eHr. crop water stress index - CWSI). IIpoceune Temneparype OMJBHOT TOKpHBaya
Ha CBMM BapajaHTaMa HaBO/HaBama M pOKOBHMMA ceTBe Bapupaie cy ox 30,35 no 27,37°C.
AHanu3oM nojaraka yTBpheHo je na cy Ha @ BapujaHTama y cBa TpH poKa ceTBe 3a0esexeHe
HajHIKE BPEIHOCTH MpoceuHe Temmeparype, 29,46, 28,83, 27,37°C penom, 3aTuUM cleje
owpke ca Bapujante P, 30,28, 29,22, 27,73°C pemom, IOK Cy HajBUIIE BPEIHOCTH
3abenexene Ha C Bapujantama, 30,35, 29,54, 27,83°C, penom. Kana je y nutamy pok ceTse,
HaJBHIIIE TPOCEUHE TemIepaTrype cy 3adernexxeHe y pemnoBHO] cetB (l), Mok cy HajHM®KE
BpenHocTH 3abenexene y Tpehem poky cerse (III), 30,03, 27,64°C, pemom. HajBuie
Bpearoctu CWSI 3abenexene cy Ha C TpeTMaHy TOKOM JIPYTOT pOKa CETRBE.

Kibyune peuu: temmneparypa OMJbHOT TOKpHUBaya, WHIEKC OMJLHOT BOJHOT CTpEca, PEXUM
HaBO/IHaBakha, POK CETBE.
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Influence of irrigation and sowing period on canopy temperature of common bean
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Estimation of the plant canopy temperature is very important for monitoring the water regime
of plants and irrigation scheduling. Therefore, this paper presents the results of measuring the
temperature of the plant above ground parts using infrared cameras. The bifactorial
experiment was set up in the open field on carbonate chernozem soil in Stara Pazova (44° 59’
N; 19° 51” E; alt. 80 m a.s.l.). The first factor was the irrigation regime (three irrigation
levels) and the second was the sowing period (three sowing periods). Full irrigation
treatments (F) ensuring 100% of ETc (crop evapotranspiration) and two deficit irrigation
treatments; R with 80% of ETc and S with 70% of ETc. Sowing time: Regular sowing (I) was
carried out on April 16th, while two late sowings were carried out on May 30th (I1) and July
5th (111). Climate data were obtained from the automatic meteorological station adjacent to
the experimental field. During the experiment, the temperature in all treatments was
measured using a thermal camera (FLIR, T335). Based on the analysis of thermal images,
average plant temperature and crop water stress index (CWSI) were estimated. Average
temperatures of plants in all irrigation treatments and sowing periods varied from 30.35 to
27.37 °C. Data analysis showed that the lowest values of average temperature among sowing
periods were registered in F treatments, 29.46, 28.83, 27.37 °C, respectively, followed by R
treatments, 30.28, 29.22. 27.73 °C respectively, while the highest values were obtained in the
S treatments, 30.35, 29.54, 27.83 °C, respectively. Regarding the sowing period, the highest
average temperatures were recorded in the regular sowing (1), while the lowest values were
recorded in the third sowing period (I11), 30.03, 27.64 °C, respectively. The highest CWSI
values were calculated in the S treatment in the second sowing period.

Keywords: temperature of canopy cover, crop water stress index, irrigation regime, sowing
period.
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IpuHoc aucra apruyoke (Cynara scolimus) y Cpouju u Peny6aumu Cpnckoj
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2 Uucitiuiiyisi 3a poyyasarse nexosuitioi 6uma ,, JJp Jocug) Hanuuh*, Tageywa Kowhywxa 1, 11000
beoipag, Cpouja
*e-mail: ankica991@gmail.com

Jluct apruyoke (Cynarae folium) je mmpoko pacmpocTpameHa OHJBHA Jpora ca Jyrom
TPaJULMjOM y HapOAHO] MEIHMLMHHU, anu je Takohe W o¢uIMHAIHA Apora Mo E€BPOICKO]
(hapmakorieju. YTIaBHOM C€ KOPHUCTH 3a J00H]jamhe MEAUIIMHCKUX IIpernapara KOju ce KOPHUCTE
3a CHIJKaBambe HHUBOA XOJIeCcTeposia y KpBU. Y Tpo(akTOPHjaJHOM IOJBCKOM OIJIeLy
ouemUBaHK Ccy mpuHOcH Jsmcta aptuyoke (Cynara scolimus var. cardunculus L.).
WNunykoBanu ¢akTtopu OWIM Cy: JIOKQJIUTET, TEHOTUN M rycTHHa cerBe. llosbcku ornen je
HJEHTUYHO TIoCcTaBJbeH y anpuiny 2017. ronune Ha nBa nokanuteta: Pagmuiosan (CpOuja) u
barkyma (Pemy6nuka Cprcka). 'eHOTUIOBH mocejaHu Ha orjeny cy Oounu MHcTHTyTCKAa,
I'peen robe, Buoner u Ilapmoon. [lu3aju ornema je Ouo naTUHCKH KBaapatr 4x4, ca
Mehypennum pasmakoM ox 70 cm W BapupameM TI'ycTHHE Owsbaka y peay Ha 10, 20, 30 u
40 cm. Hamm pesydraté cy MoKaszaid Ja j€ NPUHOC JIMCTa apTUYOKE Ha JIOKAJIHTETY
PagmunoBary y mpBe JBE JKETBE IeHEPAIHO OWO BHUIIM OJI PUHOCA JIUCTA HA JIOKAIHUTETY
barkyma, rae ce y mpBoj >keTBu mpuHOC Kperao ox 1,34-3,89 t/ha m 0,83-1,99 t/ha y
Pagmunosny u barkymm, nmomryjyhu penocien. Takohe, y Apyroj ®eTBu NpUHOC JIMCTA HA
Panmuosity ce kperao ox 1,68-3,15 t/ha, nok ce mpuroc nucra y batkymm kperao ox 1,34-
3,67 t/ha. Hacynpor Tome, y Tpehoj KeTBH TPWUHOCH JHCTAa apTHYOKE HA JIOKAIHUTETY
Panmuosan kperanu cy ce ox 0,51-1,98 t/ha, a na mokanmurery barkyma oz 0,69-2,24 t/ha.
Ha nokanurery PammuioBan Hajpehu mpuHOCH TUCTA Cy MTOCTUTHYTH NPH TYCTHHU CETBE OJ1
10 cm y peny, 10K Cy ocTaje BapujaHTe OWJIe JIOIIHje, aay 0e3 OunriieIHe JTMHEapHE JOTHKE.
Ha nokanurery batkyma ¢akTop rycTuHE ceTBe HUje MMao CTaTUCTUYKU 3HAYajaH yTUIA] Ha
MPUHOC JIUCTA APTHUYOKE.

Kibyune peun: apruuoka, Cynara, 1MCT, ApOTra, IPUHOC.
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Yield of artichoke leaf (Cynara scolimus) in Serbia and Republic of Srpska
Ankica Maksimovié¢™ Dejan Pljevljakusi¢?, Slavica Jelagi¢’
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?Institute for Medicinal Plants Research ,, Dr Josif Panci¢*, Tadeusa Kosc¢uska 1, 11000 Belgrade,
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*e-mail: ankica991@gmail.com

Artichoke leaf (Cynarae folium) is a widespread herbal drug with a long tradition in folk
medicine, but it is also an official drug of the European Pharmacopoeia. It is mainly used to
obtain medicines used to lowers blood cholesterol. The yield of artichoke leaves (Cynara
scolimus var. cardunculus L.) was evaluated in the three-factor field experiment. Induced
factors were: locality, genotype and density of sowing. The field experiment was identically
set in April 2017 in two localities: Radmilovac (Serbia) and Batkusa (Republic of Srpska).
The genotypes sown on the experiment were Institutska, Green Globe, Violet and Cardoon.
The design of the experiment was a 4 x 4 Latin square, with a row spacing of 70 cm and
varying the plant density in a row at 10, 20, 30 and 40 cm. Our results showed that the yield
of artichoke leaves in the Radmilovac locality in the first two harvests was generally higher
than the yield of the leaves in the Batkusa locality, where in the first harvest the yield ranged
from 1.34 - 3.89 t / ha and 0.83 - 1.99 t/ha in Radmilovac and Batkusa, following the order.
Also, in the second harvest, the yield on Radmilovac ranged from 1.68 - 3.15 t/ha, while the
yield in Batkusa ranged from 1.34 - 3.67 t/ha. In contrast, in the third harvest, yields of
artichoke leaves at Radmilovac site ranged from 0.51 - 1.98 t/ha, and at Batkusa site from
0.69 - 2.24 t/ha. At Radmilovac locality, the highest leaf yields were achieved at a sowing
density of 10 cm in order, while other variants were inferior, but without obvious linear logic.
At the Batkusa site, the sowing density factor had no statistically significant effect on
artichoke leaf yield.

Keywords: artichoke, Cynara, leaf, drug, yield.
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MuKkopH3HHM NOTEHIHUjAJI Pa3JINYUTHX BpcTa TapTy(a y HHOBATHBHO]j IJIAHTAKHO]
NPON3BOAKHU
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Byk Makcumosuh?, Jenena Makcumosuh-JIparumuh?,
Kcenuja Pagotuh Xayumanuh!, Anexcangap Bophesuh?

1Hch7umym 3a MYAHUGUCYUITUHAPHA uctupadxcusarsa, YHusepsuiteiu y beoipagy,
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VY Peny6muuum Cpbuju je 10 caja perucTpoBaHo 6 jecTUBUX BpcTa TapTyda, o] KOjux 5 uMa
TpxuiHy Bpeanoct (T. magnatum, T. eastivum, T. brumale, T. macrosporum, T. borchii).
TpeHyTHO CBe OBe BpCTE c€ CaKyIlbajy M3 INPUPOAHUX CTAHMIITA, IITO MPEICTABIbA BEIUKY
OIAaCHOCT IO HUXOB Jajbu orncraHak. Ha teputopuju P. CpOuje mocroje aBa riaBHa THMA
CTaHWIITa TapTyda: EKTOMHKOPH3HE NIyME Ha KpeymaluMa U TUTUTKUM 3eMJBUIITHMA U
rajepujcke IIyMe BEIIMKHX peKa Ha alyBHjyMuUMa. Y OKBUpPY OBa JIBa JOMHHAHTHA THIIA
CTaHWINTA, pa3IMYUTe BpcTe TapTydha Cy HEjeTHAKO 3acTYIUbeHE ca IMPOMEHJBHBOM
nomuHanjom. O ko0joj rom BpcTd Tapryda Ja TOBOPUMO, JEAHO j€ CHUTYPHO—FHLHUXOBA
CTaHUIIITa Cy YIPOXKEHA, YTIIaBHOM 300T OrpOMHE ceve apBeha—mUX0oBUX Onsbaka jomMahuHa,
aJy 1 HempoECUOHATTHOT CaKyIlJbamka OJ1 CTpaHe pactyher Opoja Taprydapa.

Hajedbukacuuju HaymH 3amTuTe OpOAYKIMje TapTyda je HUXOBO IUlaHTaxupame. OBa
aktuBHOCT y P. CpOuju je MuHUMamHa 300T HEMPUKIATHUX 3aKOHCKHX Kiay3ylia Koje
yMHOTOME yHUINTaBajy oBy oOehaBajyhy rpany mpuspene. C 003upoM da je MpOU3BOJIHbHA
TapTyda y pazIMuyuTHM JEOBHMa CBETAa yCIOBJhEHA KOMOMHAIM]OM EKOJIOMIKHX (hakTopa
crienn(UIHUX 32 CBAKy TEPUTOPH]Y, HEOMTXOIHO j& IETEPMUHICATH SKOJIOIIKE 3aXTEBE CBAKE
Bpcre TapTyda y ycinouma P. CpOuje. [la Ou ce oBO mocTurio, uzydaBaiu cMo 4 BpcTe
Taptyda (IBe MO THIY CTAHWINTA) ca IUJbEM Ja J00HjeMO MpBE TMOJATKE O HHUXOBUM
CIIOCOOHOCTHMA yCBajama M MeTa0oIM3Ma pasInIUTHX HYTPHjeHAaTa Kako Ou ce neduHmcao
crienu(pUIHA MUKOPH3HH MTOTEHITH]aJl.

VY 0BOM pajy IMpencTaB/baMO pe3ysiTaTe KOju yKa3yjy Ha pa3iuuuTe MOTYNHOCTH yCBajama
€CeHIMjalIHUX eJeMeHaTa 3a JBe Koxabutupajyhe BpcTe y rajepujckuM IIymama,
T. magnatum u T. brumale, kao u pasnuke y cyncraHiiama Koje O MOTJie 03HAYUTH Pa3JIUKy
y €HEepPreHTCKOM MeTaboM3My u3Mel)y Be BpcTe Koje Jelie CTaHUINTE Y OpACKHM IIymMama
T. eastivum u 7. puberelum. 3a b cMO moCTaBUIM JePUHUCAE TPEIU3HUX EIOJIOIIKHX
KapaKTepUCTKa Koje Ou (haBopu30Balie TPOHM3BOIHY KeJbeHe BpcTe TapTyda Ha oxpeherum
TUTIOBMMA 3€MJBHIITA, & KPamkbU b je TePUHUCAE arpo-TEXHUYKUX Mepa Koje Ou ce MorJe
IPUMEHHUTH y MOTEHIMjaTHUM IUTaHTaxama y CpOuju.

Kibyune peun: Exonoruja Taptyda, MUKOpU3HU MOTEHIM]jall, Iu1aHTaxke Taptyda y Cpouju,
JIOKAJIHO CHenU(pHIHE arpOTEXHUIKE Mepe.

Uciupasicusarwa cy ypahena y oxeupy upojexaiia opoj OM173017, 31006 u 46009 koje
Gunancupa Munuciiapciugo iipoceeiiie, Hayke u wexHo10uKol pazeoja Peilyonuxe Cpouje.
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Mycorrhizal potential of different truffle species in innovative plantation production
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Six edible truffle species have been recorded in the Republic of Serbia so far; 5 of which with
a market potential (T. magnatum, T. eastivum, T. brumale, T. macrosporum, T. borchii). At
the moment, all of these species are collected from natural habitats in the R. Serbia, which are
under a great threat for their future existence. Two main truffle habitat types in the R. Serbia
are ectomyecorrhizal forests on limestone with shallow soils and riparian forests around large
rivers on alluviums. In these two main habitat types, different truffle species are unevenly
distributed with changing dominance. Whatever is being said about truffles, one fact is
common for all of them — their habitats are endangered mostly due to vast timber harvesting
of their plant hosts and unprofessional harvesting by the rising number of truffle hunters.
Plantation establishment is the most efficient way to preserve production of truffles. In the R.
Serbia this activity is minimal due to the very inconvenient legislation that is literally
destroying this promising green sustainable industry. However, as the truffle production in
different parts of the world is connected to local environment characteristics, it is necessary
to determine ecological demands of each truffle species under the conditions in the R. Serbia.
To achieve this, four truffle species were analyzed (two per every habitat type) in order to
obtain first data on their uptake and metabolic characteristic that could determine their
specific mycorrhizal potential.

In this paper, we provide evidence for clear differentiation of essential elements uptake
potential between cohabiting in riparian forests T. magnatum/T. brumale, as well as
differences in substances connected to potentially different energy metabolism between
cohabiting in hills T. aestivum/T. puberulum. The work aimed to define precise ecological
characteristics that would favorize production of wanted truffle species for different soil
types, with the final goal of defining agricultural practices that could be applied in potential
plantations in R. Serbia.

Keywords: Truffle ecology, mycorrhizal potential, truffle plantations in Serbia, site-specific
agricultural practicing.

Research is a part of the projects Nos. 01173017, 31006 i 46009 financed by the Ministry of
Education, Science and Technological Development of the Republic of Serbia.
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EnnnuTopHy yTunaj TerpaokcaHa Ha pacT U mehepHu npogui kiujanana Kykypysa

Munena Munenkosuh'”, Munena Cuvuh?, Jlejan Oncenmma?, Tomucnas Toctr®,

Munan Bpankos?, Jenena Mecaposuh', Becna [Iparuuesuh’

YWncmuimyi 3a kykypys ., 3emyn Iowe , Cnobogana bajulia 1, Beoipag, Cpbuja
2 Unciauimyin 3a xemujy, iiexnonoiujy u meidanypiujy, Llenitiap 3a xemujy, Ciiiygeniticku Tpi 12-16,
beoipag, Cpouja
$Xemujcxu paxynitieini, Yrusepsuitiei y Beoipaqgy, Ciiygeniticku Tpi 12-16, Beoipag, Cpbuja
“e-mail: mmilena@mrizp.rs

Illehepn cy BaXHM MeETAabOIMTH U CIYyXK€ Kao XpaHJbUBE MaTepuje M peryjaaropu
¢dbu3noNnomKuX mporeca Koa Omibaka. FbuxoBa KOHIIEHTpalja 3HATHO yTWYE HA pPacT U
pa3Boj OMJBHHUX OpraHa y pa3nuuutuM (eHodazama. Y OBOM HCTpaKuMBamy j€ HCIUTAH
VTHIIQ] TEeT pa3IMYUTUX TETPAOKCaHa Ha CEeMEeHa CaMOOIUIONHE JIMHHje KyKypy3a ca
ontumanHoM (> 90%) u Huckom (< 40%) xnmjaBomhy. Ilapamerpu pacra (cBexa U cyBa
Maca), koeduimjeHt xuaponuse - Hy, koepumnujent ouocunrese - Bs, 3ajeqno ca mehepaum
npopuwioM KOpeHa W H3JaHKa, cy oapeheHn u ymnopeheHu y I1Hiby IpOHAIAXKEHA
HajIIpUKIagHujer enuuuropa. loOujenu pesynraru cy nokasanu nosehame 6MoMace KopeHa
U M3/1aHKa y OJIHOCY Ha KOHTPOJY, ca 3HA4ajHUM pa3jiMKaMa KOJ CeMeHa cllabuje KIIMjaBOCTH.
[Toehame cyBe Mace KopeHa je, Mel)yTHM, TOCTUTHYTO KOJT CaMo JIBa TpeTMaHa. Y CKJamy ca
HaBE/JICHUM pe3yJTaThMa, J[Ba UCTa TETpAaoKcaHa Cy JoNpuHena BHIIO] Bs BpenHoctu y
omHocy Ha napyre. lITo ce Tnue Hy, CBM NMprMemeHN eTUIIMTOPH Cy YTUIATU Ha noBehame
xugaponuse. Caxaposa, Koja je 0AroBopHa 3a Au(epeHIjalujy U ca3peBame, Ouia je HuxKa
KO/ TOTOBO CBHX TPETHPAHMX KOpPEHAa W H3JlaHaKa, JOK Cy HUBOHM TIYKO3€ U (PPYKTO3e
Bapupaiu u3Mel)y Tpermana. J[Ba TeTpaokcaHa Koja Cy MCKasaja IMOBOJbHUJU yTHIA] Ha Bs
“Maja cy cimuaH edekaT Ha HUBO TJIyKo3e M (PpykTo3e, ToceOHO KO/ CeMEHa ca YMambeHOM
ciocoOHomhy Kiujama, MTO MOXe OMTH OJ] BEJIMKOr 3Hauyaja 3a Jajba HCTPaKMBamba U
Moryhy npumeny.

Kibyune peum: ceme KyKypysa, KiHMjame, XHApOJIN3a, OMOCHHTE3a, caxaposa, TIIyKo3a,
bpykTo3a.
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Elicitors influence of tetraoxanes on growth and sugar profile of maize seedlings

Milena Milenkovi¢!”, Milena Simi¢!, Dejan Opsenica?, Tomislav Tosti?,
Milan Brankov?, Jelena Mesarovi¢!, Vesna Dragicevié?

Maize Research Institute ,, Zemun Polje*, Slobodana Baji¢a 1, Belgrade, Serbia
?Institute of Chemistry, Technology and Metallurgy, Department of Chemistry, Studentski Trg 12-16,
Belgrade, Serbia
SUniversity of Belgrade, Faculty of Chemistry, Studentski Trg 12-16, Belgrade, Serbia
“e-mail: mmilena@mrizp.rs

Sugars are important metabolites that serve as nutrients as well as regulators of physiological
processes in plant. Their concentration greatly affects growth and development of source and
sink in different phenophases. In this study, the influence of five different tetraoxanes on
maize inbred line with seeds from lots with optimal (> 90%) and low (< 40%) germination
ability was examined. Growth parameters (fresh and dry weight), coefficient of hydrolysis -
Hy, coefficient of biosynthesis - Bs, in addition to sugar profile of shoot and root, were
determined and correlated in order to find out the most favorable elicitor. Obtained results
showed an increase in biomass of root and shoot relative to control, with significant
differences in seed from lot with poorer germination. Increasing of root dry weight however
has obtained only in two treatments. In accordance with these results, the same two
tetraoxanes contributed to higher Bs values, compared to the others. Relative to Hy, all
applied elicitors influenced on increasing trend of hydrolysis. Sucrose, which is responsible
for differentiation and maturation, was lower in almost all treated shoots and roots, while
glucose and fructose levels varied among treatments. Two tetraoxanes which expressed more
favorable influence on Bs had the similar effect on glucose and fructose levels, especially in
seeds lot with lower germination ability, which can be of great importance for further
researches and possible use.

Keywords: maize seed, germination, hydrolysis, biosynthesis, sucrose, glucose, fructose.
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Kapakrepusanuja kpurepujyma nepgpopMaHCH H OCTBAPUBaK€ CJIeIJbHBOCTH MEpeHha
3a pa3jiiyuTe TeXHUKe Y (PUTOAMJATHOCTHIIM HA TeMeJby
ISO/IEC 17025 u EPPO PM 7/98

Mupcan Myjkosuh?, Epna Ckenneposuh?

Y\@egepannu 3asoq 3a iomoipuspeqy, Byimimupcka yeciia 40, 71210 Huupa, Bocna u Xepyeiosuna
2Uucitiuiiyisi 3a axpequiiuparbe bocne u Xepyeiosune, Bynesap Mewe Cenumosuha 95/11, 71000
Capajeso, bocna u Xepyeiosuna

Pa3Boj cucrema ynpasibama KBAIUTETOM I0/IpasyMeBa puMeHy Mel)ynapoano npuxsaheHux
J1a00paTOPHjCKUX aHATUTHYKUX METO/a, KOje Cy BaIMAUpaHe W/Wih BepupUKoBaHEe, Kako On
Ouse y CKiaay ca MpUHIMINMA 3a ocurypame kBajaurera (QA) u koHtposy kBamutera (QC).
EPPO crangapa PM 7/98 Specific requirements for laboratories preparing accreditation for
a plant pest diagnostic activity, ykipyuyje momaTHe 3axTeBe 3a jJabopaTopHje y MOCTYIKY
npunpeme 3a akpeautanujy. On ce remessu Ha ISO / IEC cranmapay 17025 u moTpeOHO Ta je
kopuctutu 3ajeano ca EPPO PM 7/84 Basic requirements for quality management in plant
pest diagnostic laboratories.

[Ipe mpoBohema mocTynka Balualuje Win Bepudukamnuje, iadbopatopuja Tpeda mpoBECTH
aHaJIM3y pU3MKa Kako OU ce yTBPMO MHTEpBaJl Baluallije W/ Bepudukaiuje.

Jla Ou yTBpamia Koje Kpurepujyme mnepdopmanHcu Tpeda MOTBPAWTH, U y KOjO] MEpH,
naboparopuja Tpeba a CipoBeie aHAIN3y PU3HKa 32 CBaKW KpUTepujyM nepdopmancu na ou
UACHTU(PUKOBANIA OHE KOJU Cy KPUTHYHH, KaKo OM ce JOOMO Moy3/aH pe3yTaT HCIIUTHBAKbA
(PM 7/98).

AKpeuTOBame y MOAPYYjy JHMjarHOCTHKE 3paBJba Onsbaka mpoJia3y Kpo3 3HauajHe IMPOMEHe
o6jaBom HoBor ISO/IEC 17025:2017 ¢ TporoaummsuM MpeIa3HuM MepruooM AehUHUCAHUM
on ctpane ILAC-a. O6jaBom HOBe Ypenbe EY 2017/625 mocraje o6aBe3HO na ciyxkOeHe
UCIIUTHE JJabopaTtopuje y OBOM NoJpydjy Oyay akpeautoBane npe 29. anpuia 2022. roguHe.
VY uuspy 6aroBpeMeHOr OTKpUBama U Mpeay3uMama oJropapajyhux mepa npoTuB yHOIICHA
U IIUpeHka KapaHTHHCKUX M €KOHOMCKHM INTETHHX OpraHu3ama, BeoMa je BakHa Op3a u
Moy3JaHa JeTeKIfja U uIeHTU(HUKaAlMja IPUCYCTBA UCTUX BATUAMPAHUM METOJamMa BUCOKE
cnenu(UIHOCTH, CEH3UTHMBHOCTH W Op3wHE wu3Bohema. Y OBOM paay je HU3BpIICHA
KapakTepHu3aluja Kpurepujyma neppopmancu Merona y ¢uroaujarnoctuuu (3a IF, ELISA u
PCR Texnuke) W mpuKa3aHU Cy HAYWHU OCTBapHBamka MEpHE CIECIJBHMBOCTH pe3yiTaTa
WCIIUTUBAbA.

KibyuHe peun: KapaHTHHCKM OpraHU3MU, Banuaanyja, sepudukanuja, ELISA, PCR.
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Characterization of performance criteria and establishing traceability of measurement
for different techniques in phytodiagnostics based on
ISO/IEC 17025 and EPPO PM 7/98

Mirsad Mujkovic?, Erna Skenderovic?

Federal Institute for Agriculture, Butmirska cesta 40, 71210 Ilidza, Bosnia and Herzegovina
2Institute for Accreditation of Bosnia and Herzegovina, Bulevar Mese Selimovica 95/1I, 71000
Sarajevo, Bosnia and Herzegovina

The development of a quality management system involves the application of internationally
accepted laboratory analytical methods, which are validated and / or verified, to comply with
the principles of quality assurance (QA) and quality control (QC). EPPO standard PM 7/98
Specific requirements for laboratories preparing accreditation for a plant pest diagnostic
activity, includes additional requirements for laboratories in the process of preparation for
accreditation. It is based on 1SO / IEC standard 17025 and should be used in conjunction with
EPPO PM 7/84 Basic requirements for quality management in plant pest diagnostic
laboratories.

Before performing the validation or verification process, the laboratory should perform a risk
analysis to determine the extent of validation and / or verification.

To determine which performance criteria need to be validated, and to what extent, the
laboratory needs to conduct a risk analysis for each performance criterion to identify those
that are critical in order to obtain a reliable test result (PM 7/98).

Accreditation in the field of plant health diagnostics is undergoing significant changes with
the release of the new I1SO / IEC 17025: 2017 with a three-year transition period defined by
ILAC. After publication of the new EU Regulation 2017/625, it becomes mandatory for
official testing laboratories in this area to be accredited before 29 April 2022.

In order to detect and take appropriate measures against the introduction and spread of
quarantine and economically harmful organisms in a timely manner, rapid and reliable
detection and identification of their presence by validated methods of high specificity,
sensitivity and speed of implementation is very important. This paper characterizes the
performance criteria of methods in phytodiagnostics (for IF, ELISA, and PCR techniques)
and presents ways to establish the metrological traceability of test results.

Keywords: quarantine organisms, validation, verification, ELISA, PCR.
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Moryhnoctu npumene PamaHoBe crieKTpocKkonuje y 1eTeKIHMjH pa3inKa y y30puuma
eKCTPYAMPAHOT U TepMUYKH oOpal)eHor Opamina

Wnnnka HehHHapl*, CreBa Jleuh?, Anekcanjpa T0p61/1ua2, Muona Benosuhi?,
3opa Jlajuh CreBanosuh!

YVuueepsuitieiti y beoipagy, Ilomoupuspegnu gpaxynitiei, Hemaruna 6, 11080, Beoipag, Cpbuja
*Vuueepsuitieini y Hosom Caqy, Hayunu unciuitiyiai 3a ipexpambene ifexnonoiuje,
byn. Lapa Jlasapa 1, 21000, Hosu Cag, Cpouja
“e-mail: ilinka@agrif.bg.ac.rs

Jlo cana cy KOpHIILEHE PasIMYUTe METOJIe BUOPAIHOHE CIIEKTPOCKOIIH]e 3a IeTEKIHjy HU3a
(YHKIMOHATHUX TpyHa KapaKTepUCTUYHHUX 33 IOJHCAaXapuae/pOTeMHE Ha OCHOBY
KapakTepUCTUYHHUX aTCOPIIIIMOHUX Tpaka y HaTUBHUM 3pHHMa, OpamHy, Tecty U Xxjiely. Y
OBOj CTynuju, aHanmu3a PamaHOBOM crekTpockomujoM je u3BeneHa ymorpebom XploRA
Raman cnekTpockona Ha HATUBHUM (HETPETUPAHUM) y30pLuMa OpalllHa pa3Iu4yUTHX BpCTa
(jeuam, pax, TpUTHKaJe, 300, IPOCO, CUPAK), Y30pLIUMa TPETUPAHUM BUCOKOM TEMIIEPAaTypOM
U eKCTpyAupaHuM y3opauma. AHanuza riaaBHUX KomnoHeHTH (PCA) wusBpuieHa je y
creKkTpanHoM Tozapydjy of 250 mo 1550 cm™. PamanoBu crnekTpu Opamina ykasyjy Ha
MIPUCTYCTBO (DYHKIIMOHAHUX TPyTa KapaKTePUCTHYHHX 3a CKPOO M MPOTEHHE KOjH ce Haslaze
y €HJOoCHepMy KUTApHIIa, TJI€ je Haj3acTyIJbeHUjH NMPOTEHH IIyTeH. Bubparuje y peruony
400-800 cm™!' macrajy ycnen nmepopmammja C-C-O u C-C-C Besa, koje ce oiHOCe Ha
TIIMKO3MIHE Je(opMaluje CKENeTHOr MpcTeHa, ca TpakoM Ha ~470 cm™! cnenuduanom 3a
KapakTepu3allyjy MUPaHO3HOT NMPCTEHA Y aMUJIO3U ¥ aMHJIONIEKTUHY. Y PamMaHOBOM CHeKTpy,
Ha IUCYyI(MIHM PErHOH yKasyje Tpaka JolupaHa Ha oko 510 cm™, mro name ykasyje Ha
NPUCYCTBO LHCTEMHA, OJHOCHO Ha riayTeH. CrhekTpannu omcer onx 850 mo 1120 cm? je
MO3HAT U Kao ,,(MHIepIPUHT, TOMITO caJp>ku BehrHy PamaHoOBUX Tpaka Koje ce KOpHcTe 3a
JENIUHCTBEHY WACHTH(UKAIM]Y Y30pKa, Kao W pasiuke u3Mmel)y y3opaka. MynTtuBapujaTHa
aHanmu3a, 3acHoBaHa Ha PCA, mpumMemeHa je na OM ce mokaszaine pasnuke usMmely yzopaka
6pamHa u Tpermana. IIpema PC1, y cnextpansom omcery ox 800 1o 1200 cm™, ce Hamase
HajBaXHHUje BapHjaliie 3a pa3/iBajame €KCTPYAMPAHMUX y30paka CUpKa, TPUTHKAJeE, jeuMa U
TepMuukn oOpal)eHMX y30paka OBCEHOr OpammHa y mopehemy ca octamum y3opiuma. To
onBajame je Moryhe OGjaCHATH BeLUM IMPOLEHTOM aMUIO3¢ Y MOMEHYTHM Y30pLUMA.
[TpenuMuHApHU pe3yNTaTH yKa3yjy Ha yCIEUIHYy MPUMEHY CIIEKTPOCKOIICKE METOJe 3a Op3y
JeTEeKLIN]y pa3jiiKa y XeMHjCKOM cacTaBy M3Mely HCIMTUBAHUX Y30paKa OpalliHa U BUXOBHX
TpeTMaHa.

Kibyune peun: PamanoBa ciekTpockomnuja, pax, Cupak, jedam, ckpoO, rimyTteH, PCA.

HUctupasicusarwe je ¢hunancupano og ciipare Munuciiapcitiea 3a Upoceeilly, Hayky u
wiexrnonowkuy paseoj Peiyonuxe Cpouje (TP31007, TP31005).
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A potential of Raman spectroscopy application in the detection of differences in
extruded and thermal treated flour samples

Ilinka Peéinar'”, Steva Levi¢!, Aleksandra Torbica?, Miona Belovi¢?, Zora Daji¢ Stevanovi¢!

tUniversity of Belgrade, Faculty of Agriculture, Nemanjina 6, 11080, Belgrade, Serbia
2University of Novi Sad, Institute of Food Technology, Bul. Cara Lazara 1, 21000, Novi Sad, Serbia
“e-mail: ilinka@agrif.bg.ac.rs

Up to now, vibrational spectroscopy methods were used to detect a range of functional
groups of polysaccharides/proteins based on the characteristic absorption bands within the
non-treated grain, flour, dough and bread. In this study, Raman spectroscopy was performed
by using a XploRA Raman spectrometer on native (non-treated) flour samples from different
species (barley, rye, triticale, oats, millet, sorghum), flours treated with high temperature and
extruded flours. Principal component analysis (PCA) was carried out in the spectral region
from 250 to 1550 cm™®. Raman spectra of flours represent the bands of starch and proteins
found in cereal grain’s endosperm, where the most abundant protein is gluten. Vibrations in
the region 400-800 cm™ are in general due to C-C-O and C-C-C deformations, which are
related to the glycosidic ring skeletal deformations, with the marker band at ~470 cm™ to
characterize pyranose ring of glucose in amylose and amylopectin. In Raman spectra,
disulphide region showed by a band located at about 510 cm™, suggests the presence of
cysteine as well as gluten. The region from 850 to 1120 cm™ is also known as the
“fingerprint”, containing the majority of the Raman bands used to uniquely identification of
sample as well as differences between samples. Multivariate analysis, based on PCA, was
applied to differentiate the different flour samples and the treatments. According to PC1 the
spectral range from 800 to 1200 cm™ has the highest loadings and the most important
variables for separation between extruded samples of rye, sorghum, triticale, barley and
thermal treated oat flour samples from all others type of samples. That separation could be
explained by a higher percentage of amylose then in other samples. Preliminary results
suggest on the successful application on the spectroscopic method for fast records on
chemical composition between investigated flour samples and treatments.

Keywords: Raman spectroscopy, rye, sorghum, barley, starch, gluten, PCA.

The study was financed by the Ministry of Education,Science and Technological Development of the
Republic of Serbia (Project grants TR31007, TR31005).
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YTHaj I0KATUTEeTA rajerha Ha MPOJAYKTUBHOCT M IPUHOC Mea
coprte ¢paunenuje HC Ilpuopa

Bepa IMonosuh!", CaBo Byuxosuh?, Xessko JlonujanoBuh?,
Jby6una Ilapuesuh-Toxocujesuh®”, Jby6uma KXupanosuh?, Jby6urmna Komapuh?,
3opan Joparnoenh?, Jena Mkanosuh?

Yncmuinyia 3a paitiapciieo u iospitiapcitico, Hosu Cag, Cpbuja
2onoipuspegnu Gaxynitiei, Yuusepsuiiei y Beoipagy, Cpéuja.
SB3CIIICC "Bucan", Beoipag, Cpbuja;

“e-mail: vera.popovic@ifvcns.ns.ac.rs
“e-mail: ljsarcevic@gmail.com

Phacelia tanacetifolia Benth. je jegnoromumma 3espacta, KpMHAa OWIbKa, M3 HOPOAUIIE
Hydrophillaceae, nopexiom u3 CAJl. Koprcti ce y HIMPOKOM pacloHy KIMMATCKUX PErHOHa
U MPWIATOJbUBA j€ PA3IMYUTUM KIMMATCKUX YCIOBUMA U TUIIOBUMA 3eMJbuinTa. Darenuja
cnaga Mely HajmoxkespbHHjEe OMJbKE 32 MEIOHOCHO ITYENIApCTBO M3 TpH pasziora: 1. mma
MOXKeJbaH IBET 32 MEJOHOCHE Imyesie U o0e30el)yje moseH u HeKTap OUIMYHOI KBaJHMTETa.
I[BeTa YaK W y JIOIIMM BPEMEHCKHM YCJIOBHMA; 2. I[BETa JYyro W OOWMIIHO, HM3Y3E€THO je
IpUBJaYyHa 3a I4ele W JApyre KOPUCHE HHCEKTe, KOjU Cy JAparoleHd OIpalluBayuu;
3. 00e30ehyje Benmke KOJMMYHMHE HEKTapa; TO je Jpyra Owbka, Tocje Oarpema, Koja naje
HajBuIle HekTapa. Panenuja je OusbKa Ayror JaHa v NOTPeOHO joj je HajMambe TPUHAECT CaTh
JTHEBHE CBETJIOCTH JIa 3allOvHE IBeTame. [I4enumu mpou3Boan (Mel, MpOTOoiIHC, MATHIHA
MIIeY, NNy WIM IBETHU Mpax, MUeIUbU OTPOB M BOCAK) CYy CBPCTAHH y BPXY JIECTBHIIE
3IpaBCTBEHO Oe30e/IHe XpaHe.

V¥ 2019. rogunu u3Benenu cy orienu ca coptoM ¢anenuje HC Ilpuopa Ha aBa nokanurera: y
3ajewapy (JI1; oH 43°55°, AE 22°18°, 134 mam) u y baukom IlerpoBiyy, Ha maprenama
WuctutyTta 3a parapctBo u nosptapcto (JI2; oH 45°20°, AE 19°40°, 89 mum). CetBa je
o0aBJpeHA CPEIMHOM ampuja a )KeTBa KpajeM aBrycra Mecela, Ha 00a jJokanuTeTa. [[BeToBm
copre HC Ilpuopa cy y 1nBactuMa U y HMjaHcama JbyOuuacte Ooje. JlokanureT je umao
CTaTUCTHYKY 3HaYajaH yTHIAj] HA WCHOUTHBaHE MOP(OIONMIKO-NPOUAYKTUBHUX ITapaMerapa
danenuje, p>0.05. Bucuna Ousbaka je Bapupasna og 60 cm (JI1) no 68 cm (JI2), Texuna
owspaka ox 2,60 g (JI1) mo 3,21 g (JI2), danenuja je nserana ox 7 Henesba (JI12) no 8 Hemespa
(JI1) nok je mpuHOC cupoBe OGuomace Bapupao ox 8,55 t ha (JI1) mo 10,05 t hal (JI2).
[Ipoceuan mpunOC Mefa, nzHocuo je 720 kg ha, y HemoBo/sbHOj TOAMHM 32 TIPOU3BOMLY.
Pesynratu uctpaxkuBama cy nokasanu na coptra HC Ilpuopa nMa oanuuaH moTeHIMjal 3a
MpuHOC Oromace u mMea.

Kbyune peum: Phacelia tanacetifolia, mokxamurer rajema, MOp(}OJONIKO MPOAYKTHHE
0COOWHE, TPUHOC MeJIa.
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Effect of locality on the productivity and honey yield of the phacelia cultivar NS Priora

Vera Popovi¢!”, Savo Vuckovi¢?, Zeljko Dolijanovié¢?, Ljubica Saréevié-Todosijevi¢®™,

Ljubisa Zivanovi¢?, Ljubisa Kolari¢?, Zoran Jovanovi¢?, Jela Ikanovi¢?

YInstitute of Field and Vegetable Crops, Novi Sad, Serbia; vera.popovic@ifvens.ns.ac.rs
University of Belgrade, Faculty of Agriculture, Serbia;
*High Medical - Sanitary School of Professional Studies "Visan", Belgrade, Serbia;
“e-mail: vera.popovic@ifvcns.ns.ac.rs
“e-mail: ljsarcevic@gmail.com

Phacelia tanacetifolia Benth. is annual, herbaceous, forage plant, from the family
Hydrophillaceae, originally from the USA. It is used in a wide range of climate regions and is
adaptable to different climatic conditions and soil types. Phacelia is one of the most desirable
plants for honey beekeeping, from three reasons: 1. it has the preferred flower for honey bees
and provides pollen and nectar excellent quality, flowering even in bad weather conditions. 2.
it flowers long and abundantly; it is extremely attractive to bees and other beneficial insects,
which are valuable pollinators; 3. it provides large quantities of nectar. This is the second
plant, after acacia, which gives the most nectar. Phacelia is a long day plant and it takes at
least thirteen hours of daylight to begin flowering. Bee products (honey, propolis, royal jelly,
pollen, bee venom and wax) are ranked at the top of the ladder of health sefe food.

In 2019 experiments were carried out with a variety phacelia NS Priora in two localities: in
Zajecar (L1, , N 43°55’, AE 22°18’, 134 m asl) and in Backi Petrovac, on the plots of the
Institute of Field and Vegetable Crops (L2, oN 45°21°, AE 19°35°, 86 m asl). Sowing was
done in the middle of April and the harvest at the end of August, at both localities. NS Priora
flowers are in blooms and in shades of purple. The locality had a statistically significant
effect to the investigated morphological-production parameters of phacelia, p> 0.05. The
height of the plants varied from 60 cm (L1) to 68 cm (L2), plant weight from 2.60 g (L1) to
3.21 g (L2), facelia bloomed from 7 weeks (L2) to 8 weeks (L1), while crude biomass yield
varied from 8.55 t ha® (L1) to 10.05 t ha* (L2). Average honey yield was 720 kg hal in the
unfavorable year for production. Research results have shown that variety NS Priora has
excellent potential for yield of biomass and honey.

Keywords: Phacelia tanacetifolia, growing locality, morphologically productive traits,
honey yield.
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3Hayaj U 3acTymubeHOCT nBeha y ncxpanm jbyan

Canjpa [Tonosuh!", Ana Byjomesuh!, Bophe Mopapuenuh?,
CaBo Byuxosuh?®, Bopuc Jlop6uh?

Yowotpuspegnu gaxynitieisi, Ynusepsuitieii y Beoipagy, Hemaruna 6, 3emyn
2Beneyuumuuitie "Mapko Mapynuh”, Ieiipa Kpewumupa IV 30, 22300 Knuun, Xpsaiticka
“e-mail: sandrapopovic93@gmail.com

[IBeTHEe BpcTe MMajy OoraTy MCTOPH]y ymoTpebe y KyJuHapcTBY. bpoj, o caga ucnuTaHuX
[BETHUX BPCTa, MaKO HHjE BEIUKHU yKa3yje Ha HbHXOB OOraT XeMHjCKH cacTaB, KOjU CE OrJie/a
y IPUCYCTBY: YIJbCHUX XHUJpaTa, IPOTEUHA, BUTAMUHA, TAHUHA, €TAPCKUX YJba, MUHEPAITHUX
MaTepuja. Y TOCIeIme BpeMe ce CTaBjba CBE BehM akleHaT M Ha Cajp)kaj OMOAKTUBHHX
Marepuja y IIBETHHUM BpcTamMa, M BHUXOB (QuroTepanujcku edekar. Mmajyhu y Bumy
YUCHAUIIE J1a 1Behe HeMa caMo jAekopaTHBHY yjory, Beh na je meroBa ImpUMEHa MHOTO
mupa, ub pana OMo je Ja ce caryiefia CBeyKyIlaH 3Hayaj 1Beha y vcxpaHu u Ja ce Kpo3
J0ca/lalliba MCTPAKMBAmbha IMPHUKAKE M TPEHYTHO CTame MOHyAe IBeha Ha momaheM wu
CBETCKOM TP)KHIITY Ca aCIIEeKTa UCXPaHe.

Kibyune peun: nsehe, xpana, putorepanujcku epekar, TPKHUILITE, 3HAUA].
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Importance and representation of flowers in human nutrition

Sandra Popovi¢!”, Ana Vujosevi¢!, Dorde Moravéevié!, Savo Vuckovi¢t, Boris Dorbi¢?

Poljoprivredni fakultet, Univerzitet u Beogradu, Nemanjina 6, Zemun
2Veleuciliste "Marko Maruli¢", Petra Kresimira IV 30, 22300 Knin, Hrvatska
“e-mail: sandrapopovic93@gmail.com

Flower species have a rich history of use in cooking. The number of flower species so far
tested, although not large, points to their rich chemical composition, which is reflected in the
presence of carbohydrates, proteins, vitamins, tannins, essential oils, mineral matter. Lately,
an increasing emphasis is placed on the content of bioactive substances in floral species, and
their phytotherapy effect. Bearing in mind the fact that flowers do not only have a decorative
role, but that its application is much wider, the aim of the work was to look at the overall
importance of flowers in the nutrition and to present the current state of supply of flowers in
the domestic and world market from the aspect of the previous research nutrition.

Keywords: flowers, food, phytotherapeutic effect, significance, market.
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YTuuaj mace MUHH KPToJie HA KBAJUTET KJAHjaHaa KPToJe

Jo6puBoj [omrruh!”, 3opan Bpohuh?, Patu6op Iltp6anosuh?, Jacmuna Opaua?,
NBana Momumiosuh®, YKesbko Honuj anosuh?, Pane Cranucapibeuh’

YWncmuimyin 3a sawitivity 6uma u scusoiiny cpequny, Teogopa Jpajzepa 9, beoipag, Cpbuja
2Vuusepsuiiieiti y Beoipaqy, Iomoiipuspegnu ¢paxynitiei, Hemarouna 6, 3emyn, Cpéuja
3Vuueepsuitieiti y Beoipagy, Mncitiuiiiyiti 3a 6uonowa uciipascusaroa ,, Cunuwa Citianxoeuh *, Byn.
HecuomaCiiechana 142, beoipag
“e-mail: pdobrivoj@yahoo.com

Munn-kprone (MK) cy npousBenene €X VIitro oj akiumMaTH30BaHUX Ousbaka J00UjeHHX IN
VItro wim o1 yMHOXXEHUX MUKPO-KpToja. tbiuxoBa BenruuHA je Mama 01 KOHBEHIIMOHATHUX
KPTOJIa CEMEHCKOT KpoMIiupa, ai je Beha ox in Vitro kproja npou3BeICHUX Y aCeNTHYHUM
ycJoBMMa Ha BemTaykuM Mmeaujuma. Bemwmumna MK ce obuuno kpehe omx 5 go 25 mm.
AEpOnoHUK CHCTEM 3a MPOU3BOAY IMPEIOCHOBHOI ceMmeHa kpommupa (OezBupycHe MK)
MOY€0 je J1a Ce MpUMEmYje modeTkoM 2 1. Beka.

[{uss oBor paga Oumo je aa ce yrBpam yTHiaj pazmumuute Bemmuune MK (1,50-2,99 g,
3-5,99 g, 6,0-11,99 g u 12-22 g) na mopdosomke ocoontne MK copre Desiree. Y3opak cBake
¢bpakuje MuHU-KpTona caapxkao je mo 40 MK (10 kproma X 4 moHaBkama). MK cy
MIPOU3BE/ICHE y aepONOHUK cucteMy rajema y Llentpy 3a xpommup y I'yun u P3 mmanty
tokoMm 2017. Y3opiu cy uyyBaHm y XJjaamauun Ha Temmepatypu on 3°C. Kpajem mapra
(29.03.2018.) yzopum MK cy mnpebadueHn y KiIumMa KOMOPY TA€ Cy OWIM H3JI0XKEHU
TeMIepaTypHoj UHAYKIHju TokoMm 7 aaHa (1o 05.04.2018.) (moueTHa TemmepaTrypa y HpBOj
nenesbu to= 10-12°C, 3aBpmHa Temmepartypa on Japyre 1o 4eTBpre Heaesbe ti= 18-20°C,
RH=90-95% y mpaky). Mopdoomike ocoonne MK oremuBane cy EBporickoM ctanaapIHOM
METOJIOM HakiujaBama. Hakon detupu uenesbe (mo 05.05.18.) makmujaBama HM3BpINEHA je
omeHa cneaehux mopdonomkux ocobmna MK: Opoj oxama, Opoj kimuia, ae0/bUHA KITUIE
(mm) u gy>kKuHa Hajay>Xe KIuie (mm).
CTaTUCTHYKOM aHAM30M KOHCTaTOBaH je 3HauajaH (p<0,01) yrumaj Benmumae MK Ha cBe
ucriutuBaHe Mopdosomke ocoomHe MK. Cse onemuBane Mopdoiomnike ocoomne MK
pactyca noBehamem kpymHohe MK. MoskeMo koHcTaToBat Aa ce MK moHammajy cimaHo
Ka0 ¥ KOHBEHIIMOHAJIHE CEMEHCKE KPTOJIe.

K.Tby‘—lHe pe4un: CEMCHCKH KpOMIINP, MUHHU-KPTOJIa, aCPOIIOHUK CUCTEM.

Pag je peanuzosan y oxsupy upojexiia TP 31018, Munucitiapciiea obpazosarea, Hayke u
wexnonowkol pazeoja Peityonuxe Cpouje.
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Impact of weight classes minitubers on quality of sprout tubers

Dobrivoj Posti¢", Zoran Bro¢i¢ 2, Ratibor Strbanovié¢!, Jasmina Oljaca?,
Ivana Mom¢ilovié3, Dolijanovié¢ Zeljko?, Rade Stanisavljevié?

YInstutute for Plant Protection and Environment, Teodora Drajzera 9, Belgrad, Serbia
2University in Belgrade, Faculty of Agriculture, Nemanjina 6, Belgrad, Serbia.
University in Belgrade, Institute for Biological Research "Sinisa Stankovi¢",Bul. Despota
Stefana 142, Belgrade, Serbia.
“e-mail: pdobrivoj@yahoo.com

Minitubers (MT) are producedex vitro from acclimatized plants obtained in vitro or from
multiplied microtubers. The aeroponic system for the production of pre-basic seed potatoes
(virus-free minitubers potato) began to be used at the beginning of the 21st century.

The objective of this study was to determine the influence four MT weight classes (MTC)
(1,50 to 2,99 g, 3 to 599 g, 6,0 to 11,99 g and 12 to 22 g) on the morphological
characteristics of MT cultivar Desiree. Each samples of 40 MT (10 tubers x 4 repetition). MT
were produced in the aeroponic system at the Potato Research Center and RZ plant in Guca
during 2017. MT were stored in cold storage (3°C). At the end of March (29.03.2018), the
samples MT were transferred to a growth chamber where they were exposed to thermal
induction for 7 days (05.04.2018.) (initial to=10-12°C to the finale t1=18-20°C, RH 90-95 %
in the dark). Morphological traits of MT were assessed by the European standard sprouting
method. After four weeks (05.05.18) sprouting estimated following morphological traits MT:
number eyes, number of sprouts, sprout diameter (mm) and length longest sprout (mm).
Analysis of the morphological characteristics MT showed significant (p<0.01) differences
under weight of mini tuber. All evaluated morphological traits of MT increase with
increasing size of MT. We can conclude that MT behave similarly to conventional seed
tubers.

Keywords: seed potatoes, minitubers, aeroponic system.
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JIMCKPpUMHHALTHOHA CIIOCOOHOCT MOP(OJIONMIKIX 0COOMHA IPBEHE TeTeTnHe

Upena Pagunosuh!, Cama Bacussenuh?, Bpanko Munomesuh?, Pamagan Cazem Axcyee?®,
T'opnana Ilypnan-Momuposuh?

L Iowotipuspegnu paxynitieisi, Ynusepsuitiein y Beoipagy, Beoipag, Cpbuja
HUncmuiiyin 3a paiiapciieo u ospitiapcinigo, Hoeu Cag, Cpouja
$El-Gabel El-Garbe University, Faculty of Natural Sciences, Tripoli, Libya

Lpena nerenuna (Trifolium pratense L.) je mocie jyiepke apyra mo 3Havajy KpMHA
KyJITypa U OJJIMKYje C€ BUCOKUM MPUHOCHMA U TOOPOM XpaHJBMBOM BpEIHOIINY ycien uera
je 3HayajHa 3a CTOYapCKy mpom3BoaAmy. CeMeHCKH MaTepujan 46 y30opaka [pPBEHE JIETEIIUHE
KOJH Cy C€ KOPHUCTHJIU 3a MPOIeHy MOPQOJIONIKOT AUBEp3UTETa je 1obujeH oa MHcTtuTyTa 3a
patapctBo u moBprapctBo y Hoom Cany, PemyOmuka Cp6uja. Mopdoromka
KapakTepu3alja ogabpaHor Marepujaia je paljeHa Ha OCHOBY OwsbHOT orjiena Tokom 2011.
TOJIMHE, KOjH je TIOCTABJbEH MpeMa MOTITyHO CIy4ajHOM OJIOK CUCTeMY y TpH MoHaBJbama (10
Ousbaka 1o MoHaBJbamy). Mopdoionika kapakrepusaiyja npema mnporokoiay YIIOB (2001)
onpehena je 3a mer kapaktepuctuka: Bpeme 1Betama (BLI), popma pacra (DP), mamaBoCcT
ctabspuke (MC), 60ja mucra (bJI) u unrensurer ob6ojenoctu nere Ha aucty (UOID). ¥V uuspy
onpehuBama AUCKPUMHHAIIMOHE MOhH MOP(OJIOIIKAX MapKepa I[PBEHE JCTEINHE, ITOIAIH CY
obOpahenn momMohy BHIIECTpyKEe KOPECHOJCHTHE aHaju3e. YKyIHa BEPHOCT MpHKa3a
BapHjaOMITHOCTH KaTErOpHUYKHX Mojaraka y obe numensuje u3Hocwna je 71,2%. IIpBom
nuMeH3ujom ce oOjammaBa  38,4%, g0k ce apyrom obOjammaBa  32,8%  yKymHe
BapujabmiHocTH. CBaka oA TMeT MOP(OIOMKHX KapaKTepUCTHKA je aHalIu3upaHa u
JMCKYTOBaHA Y CMHCIY HeHE NUCKpUMHUHanuoHe mMohu m MoryhHocTH na Oyne KOpUCTaH
MOp(}OIOIIKK MapKep TEHOTHUIIOBA [IPBEHE JIETEIUHE.

Kibyune peunm: wmopdonomka AUCKpUMHMHAIM]A, IpBEHA JETEJIMHA, BHIIECTPyKa
KOpPECIIOJICHTHA aHaJIM3a.
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The discriminatory capability of red clover morphological characteristics

Irena Radinovi¢?, Sanja Vasiljevié?, Branko Milosevié?, Ramadan Salem Ahsyee?®,
Gordana Surlan-Momirovié?

! Faculty of Agriculture, University of Belgrade, Belgrade, Serbia
2 Institute of Field and Vegetable Crops, Novi Sad, Serbia
% EI-Gabel El-Garbe University, Faculty of Natural Sciences, Tripoli, Libya

Red clover (Trifolium pratense L.) is the second important forage crop after alfalfa and it is
characterized by high yield and good nutritive value which makes it appropriate for dairy and
livestock production. The seed material of 46 red clover accessions for morphological
diversity assessment was obtained from the Institute of Field and Vegetable Crops in Novi
Sad, Republic of Serbia. Morphological characterization of the selected material is
determined on the basis of a plant trial during 2011, using a randomized block design with
three replications (10 plants per repetition). Morphological characterization according to the
protocol of UPOV (2001) was performed for the five characteristics: time of flowering
(TFL), growth habit (GHA), density of hairs (DOH), leaf color (LCO), intensity of white
marks (IWM). In order to determine the discriminatory capability of red clover
morphological markers, the data were processed by multiple correspondence analysis (MCA).
The total fidelity of the variability for the categorical data in both dimensions was 71.2%.
The first dimension explains 38.4%, while the second explains 32.8% of the total variability.
Each of the five morphological characteristics was analyzed and discussed in terms of its
discriminatory power and possibility to be a useful marker for morphological distinctiveness
of red clover genotypes.

Keywords: morphological discrimination, red clover, multiple correspondence analysis
(MCA).
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Oanoc SSR Mosieky1apHe 1 MOP(OJIOIIKe BapHjaHCe TeHOTUIIOBA IPBEHe AeTe/INHe

Upena Pagunosuh!, Cama Bacussenuh?, I'opnana bparkosuh!, Bparko Munonreuh?,
Tomucnas XKusanosuh®, Cnasen Ilponanosuh’

L Iowotipuspegnu paxynitieisi, Ynusepsuitiein y Beoipagy, Beoipag, Cpbuja
Hncmuiiyin 3a paiuapciieo u oepitiapcingo, Hoeu Cag, Cpbuja

Lipeena nerenuna (Trifolium pratense L.) je BakHa KpMHa JIeTyMHHO3a aJanTUpaHa 3a
rajeme mupom ceeta. Kopucha je Bpcta y pukcupamwy a3oTa Uy CHCTEMHUMa poTallije yceBa
3a oborahuBame Tia. LlpBeHa neTenuHa ce raju Kao 4UCT YCEB WM y CMeIlaMa ca JIpyruM
BpcTamMa Aajyhu BUCOKOKBAJIMTETHO CEHO WJIM CHIIaXy. YHamnpeheHne nep3ucTeHTHE copTe ce
MOTY KOPHUCTUTH 3a ucnamy. L{pBeHa gerenuHa je ajoramMHa BPCTa U BUCOKO je 3HayajHa y
MIpUBJIaYeHy KOPUCHUX OMpalirBada. Y OBOM HCTpakuBamwy KopuuiheHo je 46 reHoTuoBa
L[PBEHE JIETeNIMHE KOjU Cy J1e0 Kosekuuje MHCTUTyTa 3a paTapcTBO U NOBpTapcTBo y HoBoM
Cany. Mopdoiomka cBojcTBa cy Omia okapakTtepucana npema mnpotokoinry YIIOB (2001):
¢dbopMa pacta, BpeMe IBeTama, 00ja TUCTa, MaJbaBOCT CTAOJHHKE U MHTEH3UTET 000j€HOCTH
nere Ha Jjucty. Mctux 46 reHoTtunoBa LpBEHE JETeNMHE KOjU cy KopuiiheHu 3a
MOpQOJIONIKY KapaKTepHu3alujy ucnuTano je kopumhewmem 14 SSR (SSR-simple sequence
repeats) mapkepa. AHaimza MosiekynapHe Bapujance (AMOVA) je u3BpiieHa ga Ou ce
youMja pacrojena IeHeTHuKa BapHjaHce u3Mel)y W yHyTap 4yeTHpH KiacTepa Koja Cy
nobujeHa Ha OCHOBY MOpPQOJIONIKUX OCOOMHA TeHOoTurnoBa. SSR aHammza MoiekynapHe
BapMjaHce 3a 46 TEHOTUIIOBA I[PBEHE JIETENIMHE TIPYNHCAHUX IpeMa MOP(OJIOMIKUM
ocoOMHaMa HMje YyKa3ajla Ha IIOCTOjakbe CTaTHUCTUYKM 3HadajHe MehyrpymHe
nudepeHnyjanyje u Takohe je mokasajna HUCKY FeHeTHUKy audepeHuujanmjy usmely rpyna,
mTO cyrepuuie ga je BehuHa yKynHe IeHeTH4Yke BapujaOuiaocTu Ouia MpUCYTHA YHYTap
nomynanuja. Taxohe, omabpanum SSR Mapkepm Hucy OwiIM aJeKBaTHH MapKepu 3a
CeJIeKTOBaHE MOP(OIIOIIKE OCOOMHE, all HEKU JIPYTH MapKepw MOTy OWTH KOPHUCHH]HU 3a Te
HaMeHe.

Kibyune peun: npsena nerenuna, SSR mapkepu, mopdoiorike ocoonne, AMOVA.
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Relationship between SSR molecular and morphological variation of red clover
genotypes

Irena Radinovi¢!, Sanja Vasiljevi¢?, Gordana Brankovi¢!, Branko Milosevi¢?,
Tomislav Zivanovié!, Slaven Prodanovié!

L Faculty of Agriculture, University of Belgrade, Belgrade, Serbia
2 Institute of Field and Vegetable Crops, Novi Sad, Serbia

Red clover (Trifolium pratense L.) is an important forage legume widely adapted to
cultivation throughout the world. It is useful species as nitrogen-fixer, being used in crop
rotation systems to enrich the soil. Red clover can be grown alone in monoculture or in the
mixtures with other species, giving the high-quality hay or silage. Improved persistent
varieties could be used for grazing. Red clover is allogamous species and thus important
high-value insectary plant which attracts beneficial pollinators. 46 red clover genotypes were
used in this study and this is part of the collection of the Institute of field and vegetable crops
in Novi Sad. The morphological traits that were characterized according to the protocol of
UPQV (2001) were growth habit, time of flowering, leaf color, density of hairs, and intensity
of white marks. The same 46 red clover genotypes that were used for morphological
characterization were examined using 14 simple sequence repeats (SSR) markers. The
analysis of molecular variance (AMOVA) was carried out to partition the genetic variance
between and within four clusters obtained based on the morphological traits of genotypes.
SSR analysis of molecular variance for the 46 red clover genotypes grouped according to
morphological traits did not show the existence of statistically significant inter-group
differentiation and it also discovered low genetic differentiation among groups, suggesting
that most of the total genetic variation was present within-population level. Also, picked
SSRs were not the markers of choice for selected morphological traits, but some other types
of markers could be more useful for that intent.

Keywords: red clover, SSR markers, morphological traits, AMOVA.
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YTunaj Tuna U KOHIEHTPAlKje OBJIAKMBA4Ya NPUMEHCHHUX NpPe TepMUYKe 00paje Ha
npoMeHe (PU3UYKHUX H XeMHjCKHX KaPAKTePUCTHKA IyBAHA M JyBAHCKOI AUMAa

Becna Pagojuunh

Tomotupuepegnu gpaxynitieiti, Ynugepsuitieiti y beoipagy

[TocToju mMpoOK criekTap OBJIaXKKBaya (XyMEKTaHaTa) KOjH C€ KOPUCTE NIPU U3paH IIUrapeTa,
YHjH je OCHOBHU 33/1aTaK Jia JyBAHCKO] CHPOBUHHM /1ajy oJpeheHu CTeleH eNacTUYHOCTH U /1a
je 3a7pKe y IITO JTy>)KEM BPEMEHY y Pa3IMuUTHM YCIIOBHMA BIQKHOCTH U TEMIIEPAType, KaKo
Kpo3 cBe ¢ase mporeca, TaKO M y TOTOBOM NPOU3BOAY. Ymorpeba OMEKIHMBada je
OrpaHUYeHa, KaKo MPOICHTOM yuenrha y MemaBUHH, Tako U cBe Behum pactom neHa. [ub
pana je Ouo UCIUTHBaKE MOTYNHOCTH HaHOLICHA OBJIAXHBAaya HA JYBAaHCKY CUPOBUHY IIpe
tepmuyke oOpame (Ridraing mocrtymak), kpo3 yrBphuBame (GHU3MUKHX M XEMHjCKHUX
KapakTepucTtuka odpahene cupoune. Kao onaxkuBaun xkopumihenu cy copouton (2%, 4%,
5%, 6% u 10% Bogenu pactBop) u riauueput (2%, 3%, 4%,5% u 7% BoaeHu pacTBOp), KOjU
Cy nojmatu y KonuumHU oJ 2% Ha Mmacy nyBana tuma bepnej. Hakon paBHOMepHOT
HaHOIIICHa, CBUX jemaHaect y3opaka (10 ekcnmepuMeHTAIHMX W jedaH pedepeHTHH) cy
ojayexaBanu 24 yaca a 3aTUM Cy MPOIYIITEHU KPO3 TYHEN 3a TepMHUKYy oOpamy. TyHen ce
cacToju OJl TPU 30HE: 30HA HCYIIWBama, 30Ha Xjalema W 30HA Blaxema. [IpBa 30Ha MMa
4eTHpU cerMeHTra ca Temmeparypama: 60—70°C, 82-93°C, 116-120°C u 82-93°C. Hakon
TepMuYKe 00pajie, y30pIH Cy OJJICKABAIM JIECET JiaHa, Ma je M3BpUICHO je oapehuBame
(GU3MYKHX U XEMHUJCKHUX CBOjcTaBa ayBaHa. OJ CBUX y30paka HampaBJheHE Cy IHTapeTre Ha
MWIOT TIOCTPOjelbY W M3BPIICHA aHajuM3a JuMa. Pe3yiTaTd ekcriepuMeHTa Cy IMOKa3ald Jia
IpUMEHa OBJIa)KMBaya HEMIOCPEIHO Mpe TepMHUYKE 00paje MMa MO3WTHBAH yTHIA] HA calaj
BJIare ¥ BOAOAPIKHY CIIOCOOHOCT JyBaHa, MTO oBehaBa BEroBy €IacTUYHOCT U OTIOPHOCT Y
nTaJbuM Tporecuma padpukanuje. HUKOTHH U yKyIHH a30T y yBaHy Cy HE3HATHO CMamEHH a
VKyITHa peAyKirja mosehana, ynme ce koe(uIujeHT kBajaurera cupoBruHe nosehao. [Ipumena
OBJIQ)XKMBa4ya MMajla je YTHId] M Ha (pU3NUYKe KapaKTEpPUCTHKE LUTapeTa M XEMHjCKe
KapaKTepUCTUKE IuMa. TeXHHa [urapere, OTIOp Ha yBiadewe W konmuuHa TAP-a cy
HE3HAaTHO ToOBehaHuW, JIOK je cajpka] HUKOTMHA Yy JUMY EKCIEpUMEHTAIHUX LUTapeTa
cMmameH. Hajoosbe KapakTepuCcTUKe UMaJ Cy eKCIIEPUMEHTATHU y30PIH KOJH CY TPETUPAHU
3% pactBOpOM TiuLiepuHa U 5% pacTBOPOM COpOUTOIIA.

KibyuHe peum: oBnaxuBauu, COpOUTOJ, TJIULIEPUH, TEPMHUUKA 00paaa, TyBaH, JUM.
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Influence of humectants type and concentration applied before thermal treatment on
physical and chemical properties changes in tobacco and tobacco smoke

cey e

Faculty of Agriculture, University of Belgrade

There is a wide range of humectants used in the manufacture of cigarettes, whose primary
task is to give a certain degree of elasticity to tobacco raw material and to retain it for as long
as possible in different conditions of humidity and temperature, through all stages of the
process and in the final product. The use of humectants is limited, both due to the percentage
share in the mix and the constant rise in prices. The aim of the study was to investigate the
possibility of humectants applying to the tobacco raw material before the thermal treatment
(Redrying process), through determining the physical and chemical characteristics of the
processed raw material. Sorbitol (2%, 4%, 5%, 6% and 10% water solution) and glycerin
(2%, 3%, 4%, 5% and 7% water solution) were added as humectants in an amount of 2% to
the weight of Burley tobacco type. After uniform application, all 11 samples (10
experimental samples and one as control) were aged for 24 hours and then passed through a
Redrying tunnel. The tunnel consists of three zones: a drying zone, a cooling zone and a
wetting zone. The first zone has four segments with different temperatures: 60-70°C, 82-
93°C, 116-120°C and 82-93°C. Upon completion of thermal treatment, the samples were aged
for 10 days, so the tobacco physical and chemical properties were determined. From all the
samples, cigarettes were made at the pilot plant and smoke analysis was performed. The
results of this experiment showed that humectants application just before the thermal
treatment has a positive effect on the moisture content and equilibrium moisture content of
the tobacco, which increases its elasticity and resistance in further fabrication processes. The
nicotine and total nitrogen in tobacco were slightly reduced, but the total reduction increased,
thereby increasing the raw material quality coefficient. The humectants use had an impact on
both the physical characteristics of cigarettes and the chemical characteristics of smoke.
Cigarette weight, draw resistance and TAR content were slightly increased, while the nicotine
content of experimental cigarettes was reduced. Experimental samples treated with 3%
glycerol solution and 5% sorbitol solution had the best characteristics.

Keywords: humectants, sorbitol, glycerin, thermal treatment, tobacco, smoke.
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XeMHjCKH M POTEeMHCKH CACTAB 3PHA Pa3JIMYUTHX FeHOTUIIOBA KYKYpPY3a KOKHYapa

Mumuma Pagocassesnh!”, Mapuja Munamusosuh-Ilepemenh?, Jenena Cpauh?,
Jymanka Tepsuh!, Banentuna Huxonuh!

YWncmuimyi 3a xykypys ., 3emyn Iowe *, Cnobogana bajulia 1, Beoipag, Cpbuja
2Hayunu unciiiuitiyid 3a ipexpambene iiexnonoiuje y Hogom Caqy, Byneeap yapa Jlazapa 1, Hosu
Cayg, Cpouja

“e-mail: rmilica@mrizp.rs

Kykypy3a xokuyap je crmenujaiHa BpcTa TBpAyHIA. [ TaBHO CBOJCTBO MO KOME c€ KOKHUYAp
pasiuKyje Off OCTaJuX TUIIOBA KyKypy3a je (opMHUpame KPYIHE MaxyJbe WIN KOKHIIE MOCTe
eKCIUIO3Hje 3pHa Kao OJroBOp Ha 3arpeBame. HajBakHUje CBOJCTBO KBalUTETa KOKHYapa
KOj€ CeJeKIMOHep Mo0oJpIIaBa je 3alnpeMruHa KOKHMYaBOCTH. KyKypy3 KOKH4Yap mocTaje
KoMepIHjanHa KynaTypa kpajeM 19. Beka. [lomynapHocT u moTpolima My ce Hariio nosehasa
40-ux ToMHA MPOULIOT BeKa Kaja ce 10jaBJbyjy MPBU XUOPUAN KyKypy3a KOKH4Yapa. ¥ CBETY
ce KOKHMYap raju Ha MamHM MOBpIIMHAMAa OJ KyKypy3a CTaHJapJHOT KBaJlUTeTa 3pHA.
[Tpou3Boama U MOTPOIIHA KOKWYapa 3Ha4ajHO ce nmosehasa mocnenpux TpuaeceTak roiuHa.
CBeTckH TPEHJOBU Yy MPOU3BOJBU U TOTPOUIM OpPTraHCKe, OMOJOIIKA BHUCOKOBPEIHE U
(GyHKIIMOHATHE XpaHE HAMETHYIM Cy Ja [poy4yaBamba HYTPUTHBHOT KBAaJUTETa 3pHA
KOKHMYapa JaHac 1o0ujy u3y3eTHH 3Hauaj, KaKo y HaIIOj 3eMJbU TaKO U Y CBETY.

Y pany cy npuKazaHU pe3yJiTaTH UCIUTHBAama XEMHUJCKOT U MPOTEHHCKOT cacTaBa 3pHa 12
pa3IMYUTUX TEHOTHIOBAa KyKypy3a Kokuuapa y ¢aszu myHe (Qu3MoJomKe (TEXHOJOIIKE)
3penocTd. XEeMHJCKH CcacTaB 3pHa oOJa0paHMX TEHOTUIIOBA KOKMYapa HWCIUTHBAH je
oapehuBameM caapikaja MPOTEMHA, yJba, cupoBe meiyiose, memena u NDF (Neutral
Detergent Fibers — BnakHa HepacTBOpHAa y HEYTpPaJHOM JETEPUCHTY KOje UHHE
XeMHIIeNy103a, [ENyI03a U JIMTHUH), Ka0 U caJipikaja HECTPYKTYPATHUX YIJbEHUX XUApaTa
(NFC—non fiber carbohydrate) u 6e3a3otHux ekcrpaktuBaux marepuje (BEM). IIpoTenHcku
cacTaB 3pHa O0Ja0paHUX TEHOTUIOBA KOKMYapa HCIUTUBaH je oapehuBameM caapxkaja
andymuHa, rI00ynvMHa, 3eMHa u riayTenuHa (% pacTBOPJBMBUX TIPOTEMHA W HWHJEKC
pactBopspuBoCcTH). Cazpikaj CyBe MaTepHje 3a HCIUTHBAHE TEeHOTHIIOBE KOKUYapa KpeTao ce
on 89,49 no 90,53%. Pesynratu ucnuTHBama XEMHJCKOT cacTaBa 3pHa oOJadpaHUX
TeHOTUIIOBA KOKHMYapa Cy MOKa3aliH Ja Cy Ce€ CaJpiKaju MpOTEeHHa, yJba, CUPOBE IIENyN03e,
neniesia u NDF xperanu y cnienehum nnatepsanuma:10,32—-12,11%; 4,43-5,65%; 2,06-2,65%;
1,27-1,49% u 9,86-13,55%. Canpxxaj NFC xperao ox 68,14 no 72,63% u BEM ox 78,71 no
81,27%. Unnekc pacTBOpsbUBOCTH ayioymuHa je 6uo ox 7,09 mo 11,21%, rmobynuna ox 5,60
1o 8,76%, 3euna ox 17,51 no 26,93% u rmyrenuna ox 20,95 no 26,45%.

KibyuHe peun: KyKypy3 KOKHYap, XeMH]CKH U IIPOTEUHCKH CaCTaB.
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The chemical and protein composition of grains of various popping maize genotypes
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Popping maize is a special type of flint maize. The principal traits distinguishing this type
of maize from all other types is a formation of a large flake after puffing up when heated.
Popping volume/expansion is the most important trait of quality of this type of maize.
Popping maize became a commercial crop at the end of 19" century. Its popularity and
consumption abruptly increased during the 1940s, when the first popping maize hybrids
were developed. Globally this crop is grown on much smaller areas than maize with
standard grain quality. In the past 30 years, the production and consumption of this type
of maize have been significantly increased. Global trends in the production and
consumption of organic, biologically highly-valuable and functional food, resulted in
higher importance of studies of nutritive quality of popping maize grain in both the world
and our country.

This paper presents results of chemical and protein compositions of grains of 12 different
popping maize genotypes in full maturity stage. The chemical composition of grains of
selected popping maize genotypes was analysed by determining the content of proteins,
oil, crude fibre, ash and NDF (Neutral Detergent Fibre — fibres insoluble in neutral
detergent made of hemicellulose, cellulose and lignin) as well as the content of non-
structural carbohydrates (NFC - Non-Fibre Carbohydrate) and nitrogen free extracts (NFE).
The protein composition of grains of selected popping maize genotypes was analysed by
determining contents of albumin, globulin, zein and glutelin (% of soluble proteins and
the solubility index). The dry matter content ranged from 89.49 to 90.53% in observed
popping maize genotypes. Results obtained on the chemical composition of grains of
selected popping maize genotypes showed that contents of protein, oil, crude fibre, ash
and NDF ranged in the following intervals: 10.32-12.11%; 4.43-5.65%; 2.06-2.65%;
1.27-1.49% and 9.86-13.55%, respectively. The contents of NFC and NFE varied from
68.14 to 72.63% and from 78.71 to 81.27%, respectively. The solubility index of albumin,
globulin, zein and glutelin ranged from 7.09 to 11.21%, 5.60 to 8.76%, 17.51 to 26.93%
and from 20.95 to 26.45%, respectively.

Keywords: popping maize, chemical and protein composition.
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JlekoBHuTE 0COOMHE M 3IpaBCTBEHO Oe30e1HA MPUMeEHA MYeJTHIBLUX POU3BOAA

Jby6umna Ilapueuh-Tonocujesuh!”, Bepa ITomosuh?™,
Capa Xac!, Jby6uma XKusanosuh®

'B3CIIICC "Bucan", Beoipag, Cpbuja; mcapyesuy@imau.yom
ZHHcmumym 3a pamiapciieo u uospiapciuso, Hosu Cag, Cpouja;
*Momonpuspegnu paxynitiemss, Ynusep3uitiei y Beoipagy, Cpbuja.

“e-mail: ljsarcevic@gmail.com
“e-mail: vera.popovic@ifvens.ns.ac.rs

VY BpXy JIECTBHIIE PUPOJIHE 3/IpaBe XpaHe, Haja3e Ce MUESIUbHI MTPOU3BOAN. Y ITUECIUHE
npou3Bose ce yOpajajy: Meid, MPOIOJUC, MAaTUYHM MJled, MEeNIyJ I LBETHH Mpax,
MYEMBH OTPOB U Bocak. KopumhemeM Mena, mosieHa, MAaTHYHOT MJleda U MPOIIOJUCa, Y
OpraHu3aM ce YHOCE BHUCOKO XPaHJbUBE U JIEKOBUTE MaTepHje KOje MMajy E€HEeprercky,
IpaJIMBHY ¥ 3aIITHHY YJIOTY; YTJb€HU XUAPATH, BATAMUHU, MHHEPAJH, €H3UMH, XOPMOHH,
OMOJIOIIKM aKTHUBHE MaTepHje Koje XpaHe U jiede. M3 Tor pasnora, muearmbU TPOU3BOIU
ce OJyBEK Hajla3ze Ha TPaHMIM XpaHe M Jieka. YoBeK ce JaHac, mopen MPEeBEHTUBE, CBE
BUIIIE OIpeJesbyjeé M 3a HEKHM O] HauuHa Jeuema JOIMYHCKOM M alITepHATUBHOM
MEJUIIMHOM. JedaH o/ MOMEHYTHX HauyWHa CBAKaKO IPENCTaBha M aluTeparuja, Koja
IpoyyaBa JI¢jCTBO MUETUHUX MPOU3BOJIA Ha 3/1paBibe. ANUTepantja oJlaKiliaBa J1eJ0Bamke
(dapmarieyTCKux JieKoBa, jadajyhm uMyHHTET opraHu3ma. [luenmmu MpOM3BOIM TaKO
M0CTajy CBE BaXHHUjU, HAPOYUTO y OOpOM NMPOTUB XPOHMYHHX OOJECTH, jEAHOM O
HajBehuX jaBHO 37paBCTBEHMX IpoOJieMa y pa3BHjEeHUM, ajll U HEPa3BHJEHUM 3eMJbaMa.
Ca acnekTa 37apaBcTBeHE 0€30€HOCTH U MpaBWIIHE MPUMEHE, 3HaYajHO j€ HArJacuTH Ja
CBEXKH, OPTaHCKH MYEIWbU MPOU3BOIM UMa]y BHUIIECTPYKO 00Jbe edeKTe Ha opraHu3aM
YOBeKa 0] MHYCTPUjCKU oOpal)eHux.

Kibyune peum: muenumd MPOU3BOAM, MeEH, amnuTepaiuja, 3ApaBCTBEHO Oe30enHa
MPUMEHA.
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Medicinal properties and health safety application of bee products
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At the top of the list of natural healthy foods are bee products. Bee products include: honey,
propolis, royal jelly, pollen, bee venom and wax.By using honey, pollen, royal jelly and
propolis, highly nutritious and medicinal substances are introduced into the organism, which
play an energetic, building and protective role; carbohydrates, vitamins, minerals, enzymes,
hormones, biologically active substances that nourish and heal. For this reason, bee products
have always been at the border of food and medicine. Man is today, besides prevention,
increasingly opting for some of the methods of treatment with complementary and alternative
medicine. One of these methods is certainly apitherapy, which studies the health effects of
bee products. Apitherapy facilitates the action of pharmaceutical drugs, enhancing the
organism's immunity. Bee products are thus becoming increasingly important, especially in
the fight against chronic diseases, one of the biggest public health problems in developed and
underdeveloped countries. From the point of view of health safety and proper application, it
is important to emphasize that fresh, organic bee products have many times better effects on
the human body than industrially processed ones.

Keywords: bee products, honey, apitherapy, health safe use.
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KonnenTpanuja 0/10Ba M1 KAAMHjyMa Y OPraHCKOM M KOHBEHIIMOHAJTHOM noBphy

Jacna Casuh

Howotupuspenu gaxynitiein, Ynugepsuitieiti y Beoipagy
“e-mail: jaca@agrif.bg.ac.rs

[{usbs uctpakuBama je 610 Ja ce ynopenae kKoHueHTpanuje onosa (Pb) u kagmujyma (Cd) y
cepTU(UKOBAHOM OPraHCKOM U KOHBEHIMOHAJHOM IMOBphy ngocTymHOoM Ha Jomahem
TP)KUIITY. Y30pLU Cy CaKyIUb€HHU Yy CylepMapKeTHMa U Ha 3eleHuM nujanaMa y beorpamy
TokoM Mapta 2016. rogune. bpoj y3opaka 3a qBa THHa mpous3Bojaa je OMO HCTH, M TO 3a
kpommup (Solanum tuberosum L) — 5, mpkBy (Daucus carota L.) — 5, usekiy (Beta vulgaris
L. ssp. vulgaris) — 4, upuu ayk (Allium cepa L — 3 u unuoky (Helianthus tuberosus L.) — 2.
Konuenrpanuje onoBa u kaamujyma y ceexoj macu (CM) cy onpehene meromom AAS.
V3MeHepeHe KOHIIEHTpAIMjeé MeTajla y CBUM Y30pIHMa Cy OWiie HIDKE O]l MaKCHMAalTHO
JI03BOJBEHUX BpelHOCTH ojapehHux gomahoM 3akOoHCKOM peryiatuBoM. IIpoceune
xoHnentparuje Pb u Cd 6une cy 0,056 mg kgt CM u 0,076 mg kg? CM 3a oprascku
kpommup, 1 0,021 mg kgt CM u 0,037 mg kg™t CM 3a koHBeHIMOHATHI KpoMIup. CIHYHK
pe3yaTaTu Cy J100HjeHu u 3a MPKBY; KoHIeHTpaije Pb u Cd cy Ouse ckopo /Ba myTa BHIIE y
opranckum (0,018 mg kg? CM u 0,010 mg kg? CM, mo pemy) y nopehemy ca
xoHBeHIHoHanHuM npomssoguma (0,010 mg kgt CM u 0,003 mg kgt CM, mo peny).
HacympoTr oBome, Hucy 3alenexene pasnuke y HuBoy Pb m Cd wusmelyy oprancke u
KOHBECHIIMOHAJIHE IIBEKJIC, JIOK OBM METaJM HHUCY JCTEKTOBAaHW y I[PHOM YKy W YHYOKH.
Pesynratn ykasyjy na je morpeOHO Aa ce crhpoBele cBeoOyXBaTHHMja CTyAMja ca IIMJbEM
npoyyaBama pa3liika Yy KOHIIGHTPalWju TEMIKMX MeTajga wu3Mel)ly OpraHckor H
KOHBEHIIMOHAJHOT MoBpha.

KibyuHe peun: oprancko nosphe, KOHBEHIIMOHAIHO NOBphe, 010BO, KaMH]jyM.
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Concentration of lead and cadmium in comercialy available organic
and conventional vegetables

Jasna Savié
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The aim of study was to compare the concentrations of lead (Pb) and cadmium (Cd) in
certified organic and conventional vegetables commercially available on domestic market.
Samples were collected from supermarkets and farmers markets in Belgrade during March
2016. For each product, the same number of samples were collected for both organic and
conventional type: potato (Solanum tuberosum L.) — 5, carrot (Daucus carota L.) — 5, red
beet (Beta vulgaris L. ssp. vulgaris) — 4, onion (Allium cepa L.) — 3 and Jerusalem artichoke
(Helianthus tuberosus L.) — 2. Pb and Cd concentrations in fresh plant material were
determined by AAS. Measured concentrations in all samples were below the maximum
allowable limits established by national legislation. In organic potato, mean Pb and Cd
concentrations over all samples were 0,056 mg kg™ FW and 0,076 mg kg FW, respectively,
compared to 0,021 mg kg* FW and 0,037 mg kg FW, respectively, in conventional potato.
Similar results were obtained for carrot; Pb and Cd concentrations were almost two-fold
higher in organic (0,018 mg kg FW and 0,010 mg kg? FW, respectively) than in
conventional carrot (0,010 mg kg FW and 0,003 mg kg* FW, respectively). In contrast,
there were no differences in Pb and Cd concentrations between organic and conventional red
beet, whilst these metals were not detected in onion and Jerusalem artichoke. Results imply
that more broad assessment is needed for comparison of heavy metals in organic and
conventional vegetables.

Keywords: organic vegetables, conventional vegetables, lead, cadmium.
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I'ajeme kykypy3a y MOHOKYJITYpPH noBehaBa 3aK0pOB/bEeHOCT IMB/BMM CHPKOM
(Sorghum halepense (L.) Pers.)

Munena Cumuh”, Becna Jlparuaesuh, Munaun Bpankos

Uncruiiy 3a xkykypy3 3emyn Homwe, C. bajuha 1, 11080 3emyn-beoipag, Cpouja
“e-mail: smilena@mrizp.rs

JuBieu cupak (Sorghum halepense (L.) Pers.) je yect kopoB y yceBuma Kykypy3a y CpOuju.
To je mpobnemaTnvHa, BUIIETOAMIIHA, TPAaBHA BPCTA KOja MMa CIWYAaH XUBOTHHU IHKIYC U
norpede 3a OCHOBHUM EKOJIOIIKMM (akTopuma kao U KyKypy3. IloBehana 3actymsbeHoct
JUBJBET CHpPKa 3HAYajHO CMamyje MPUHOC KyKypy3a. 3a HEroBo Cy30Hjame Hajuemhe ce
KOpHUCTE XepOULIUAM, aliil je€ HbUXO0Ba Jyrorouiima MpUMeHa JloBena 1o nojase Beher 6poja
pesucteHTHX Oumorturnona. Crora je KJby4yHO 3a CTpaTerujy epukacHor cy3Oujama JHUBIHET
CHpKa MPUMEHUTH BHUIIE PA3IMUUTHX MEpa UMM C€ CHpAaK I10jaBU Y MOJbY M HE YEKaTu Jia ce
ajmanTpa W TOpeHaMHOXH. [ajee Kykypy3a Yy MOHOKynTypd TnioBehaBa HHBO
3aKOPOBJBEHOCTH JUBJBMM CHUPKOM M IOTIIOMa)K€ HETOBO BEre€TaTUBHO U TE€HEPATUBHO
pa3MHOXKaBambe 300T yera oBy Mepy Tpeba eTMMUHUCATH U3 TEXHOJIOTHje rajemha KyKypy3a.
HctpaxuBama cy cmpoBeaeHa y MuctutyTy 3a Kykypy3 3emyH Ilosse, Beorpan Tokom
2009-2018. rogune. Oryien je MOCTaBJbEH ca IHJBEM Ja Ce UCITUTA KAKO Pa3IMYUTH CUCTEMHU
rajema yTHUy Ha MPOAYKTUBHOCT M HHMBO 3aKOPOBJHEHOCTH KYyKYypy3a, MOCEOHO IMBIHUM
cupkoM. [IpoyuaBaHa je BapHjaHTa ca rajelbeM KyKypy3a y MOHOKYJITYpH ca U 0e3 MpuMeHe
xepounuaa nzokcaduryton + metonaxiuop (750 + 960 g a.m.). Xubpun xykypysza 311 606 je
nocejan y ryctuan 59.500 6mmpaka hal. 3acTynmibeHOCT CBMX KOpOBa M TOCEOHO JMBIBET
cupka je opehuBana 45 Hejiesba 1ociie TPETUPaba MEPEHEM CBEKE HaI3eMHE Mace Mo m2,
Caexa Maca KOpOBa ce 3HauajHO MEHala y 3aBUCHOCTH OJf arpo-eKOJIONMIKUX YCIIOBa TOJIHE
U IpUMeHe XepOuiuaa, Kao W MHTepakiuje oBa JBa (akropa. [IpoceuyHo 3a cBuX nmecer
rojlHa, YKYITHA CBEa Maca KopoBa Ha KOHTpONH je Oomma 2614,00 g m? a yaeo auBIber
cupka 37,91%, 10K je Ha TpeTUpaHO] MOBPIIMHYU yKyIHA Maca Koposa 6una 543.00 g m? a
yaeo nuBsber cupka 45,05%, mrTo ykazyje Aa XepOuIuau He MOTY OWTH jelMHa Mepa 3a
cy30ujame TUBJBET CHpKa y KyKypy3y. CBexka maca TuBJber CHpKa ce rnoBehaBama TOKOM
rOJIMHA Tajelha KyKypy3a Y MOHOKYJITYPH HaKo je IPUMEHa XepOHuInaa, y MPOCeKy, CMambuIa
CBEXYy Macy oBe BpcTe 3a 75,31%. YMmecTo rajema KyKypy3a y MOHOKYJITYpU Tpeba yBecTu
TUIo/Iope]l Kako OW ce CMamuia 3aKOPOBJBEHOCT AMBJBMM CHPKOM W KOPHCTWIIC Mambe
KOJINYMHE XepOuIuia.

Kibyune peuun: Sorghum halepense, kykypy3, MOHOKYITYpa, 3aKOPOBJLEHOCT.
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Johnsongrass (Sorghum halepense (L.) Pers.) is very common weed in maize fields in Serbia.
It is a troublesome, perennial grass weed that has similar life cycle and demands for growth
conditions as maize. Dense Johnsongrass infestations severely limited maize production. The
most common measure for its control is chemical treatment, but after many years of
continuous herbicide application, different types of Johnsongrass resistance have been
developed. The key tools to manage this weed are to implement multiple control strategies
when Johnsongrass is first observed and not wait until it is firmly established. Maize
production in continuous cropping increases level of Johnsongrass infestation, supporting it’s
vegetative and seed propagation, so this measure is needed to be excluded from maize
cultivation technology.

The investigations were conducted in the MRI Zemun Polje, Belgrade during 2009-2018.
Field trial was established with the aim to examine how different cropping systems influence
maize weed infestation and productivity. Treatments with maize continuous cropping and
herbicides application (isoxaflutole + metolachlor, 750 + 960 g a.i.) as well as untreated
control were examined. Pre-emergence were applied. Maize hybrid ZP 606 was sown with
density of 59.500 plants ha™. The level of complete weed and Johnsongrass infestation was
evaluated 4-5 weeks after herbicide application by measuring fresh biomass per square meter.
The fresh biomass of weeds was highly dependent on agro-ecological conditions of the year,
herbicide application and their interaction. In average for all ten years, total fresh biomass of
weeds was 2614.00 g m in the control and Johnsongrass participated by 37.91%, while on
the treated plot total fresh biomass of weeds was 543.00 g m and Johnsongrass participated
by 45.05%, which implicates that herbicides could not be the only measure for Johnsongrass
control. Herbicide application, in average, reduced Johnsongrass fresh biomass by 75.31%
even though fresh biomass of Jonsongrass has increased trough years. Maize continuous
cropping should be replaced by rotation in order to prevent Johnsongrass prevalence and
conduct weed control by lower usage of herbicides.

Keywords: Sorghum halepense, maize, continuous cropping, weed infestation.
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Ocurypame KBaIuTeTa J1a00pPaTOPHjCKUX HCIIUTHBAKA XpaHe: OcHeUTH U U3a30BH Y
HMILJIEMEHTALIMjU HOBOT u31ama ctanaapaa IOS/IEC 17025

Epna CKeH,Z[GPOBI/Ihl, Enun Xanuh®

YUncmuimyin 3a axpeguitiupare Bocne u Xepyeiosune, Bynesap Mewe Cenumosuha 95/11, 71000
Capajeso, bocua u Xepyeioguna
2Gegepannu 3a60q 3a iomoipuspeqy, Byimimupcka yeciiia 40, 71210 Hnuua,
bocua u Xepyeiosuna

JlaGopaTopHjCcKO HCIIUTHBAKE j€ jellaH O KJbYYHUX KOpaka y MOTBphUBamy KBaJUTETa U
cUrypHOCTH XpaHe. CHCTEMH OCUTyparmba KBAIUTETA y HCITUTHAM JIadopaTtoprjama TeMesbe ce
Ha 3axteBuMa Mehynapoasor cranaapnaa ISO/IEC 17025 xoju je 2017. roguHe 3HauajHO
M3MHUEHEH U uMa TpaH3uiyjcku nepuoy a0 30. HoBemOpa 2020. Ilojenan HOBH 3aXTEBHU
JoHOce OeHepuTe KOju MOTYy OJIAaKIIATH MMILJIEMEHTALU]y CUCTEMa YIpaBibakba KBATUTETOM
(Hmp. jelHOCTaBHMjE YyIpaBJbalkbe JOKYMEHTAlMjoM, yBoheme aHalu3e pH3UKa YMECTO
MPONKCAaHUX MPaBUJIA), JIOK HOBU 3aXTEBU 3a MPOIICHY MEPHE HECHUTYPHOCTH Y30pKOBamba H
yBoheme npaBuiia OJTyYrBamka MPEACTaBIbajy N3a30B 32 UMILIEMEHTANH]Y Y JabopaTropujama
3a UCTIUTUBAE XPaHe.

JlaGopaTopuje 3a UCIUTUBAKE XpaHe Hajuyemhe MpoBOJEe MCIUTHBAKA (PU3MUKO-XEMH]CKUX
napameTapa y CBpXy IMOTBphUBama KBaJUTETa XpaHe, KAa0 U UCIIMTHBamka KojuMa ce yTBphyje
CUTYpPHOCT XpaHe, HIIp. UCIIUTUBAIE OCTaTaka MEeCTUIU/Ia, KOHTaMUHAHAaTa (MUKOTOKCHHH,
Metanu). JlabopaTopuje Mory OUTH OATOBOPHE U 32 Y30pKOBame, a Hajuenrhe ce 3axTujena Ja
HAa OCHOBY pe3yjiTara HWCIUTUBama JadopaTopuje u3ajy wu3jaBy o yckiaheHoctu ca
cnenu(UKajoM WM 3aKOHCKH TIPOMHCAHMM TpaHuWmaMa. 300Tr HEIOCTYITHOCTH
MelyHapoaHo npuxBaheHe METO/I0JIOTHje 3a MPOIeHy MEpHE HECHTYPHOCTH KOja MOTHYE OJ1
y30pKOBama, JabopaToprje MOTY MMAaTH MOTEMIKOhe Yy WMIUIEMEHTAIlMjU HOBOT 3aXTeBa
CTaHJapAa Koju WX o0aBe3yje Ja M3BpIIC NPOIEHY MEpHE HECUTYPHOCTH Y30pKOBama.
Taxohe, npuirkoM u3gaBama u3jaBe o yckiaheHoctu, naboparopuje cy obaBe3ne ogadbpatu
MPaBWJIO OJTyYMBarma Ha OCHOBY Kojer he omryuntd na am je y3opak yckiaheH ca
cnenudukamyjoM. [locmeaniie MOTPEMIHUX OJJTyKa JOHECEHHX Ha OCHOBY pe3yJTara
UCIUTHBamka XpaHe MOTy OUTH BeoMa CKyIe, Ma ce Mopa IMOCBETUTH MOCeOHA MaXmba
NPUIMKOM W300pa MpaBHja OJTyddBama. Y OBOM pajy IMpHKa3zaHa cy Moryha pemiema y
UMIUIEMEHTAIlMj ONHMCAHUX 3aXTeBa Ha TNpuUMepuMa (PHU3MUKO-XEMH]CKHX HCIUTHBAMbHA
pe3ujya MecTHInIa U KOHTAMUHAHATA Y XPaHH.

KibyuHe peun: KBaJIUTET XpaHe, CUTYPHOCT XpaHe, HCIIUTHUBAE, TabopaTtopHja.
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Laboratory testing is one of the key steps in confirming the quality and safety of food.
Quality assurance systems in testing laboratories are based on the requirements of
international standard ISO/IEC 17025 which has undergone significant changes in 2017 and
the transition period ends November 30, 2020. Certain new requirements are beneficial for
the laboratories and make the implementation of quality system simpler (e.g. simplified
control of documentation, introduction of risk analysis instead of prescribed rules), while
some new requirements can be challenging to implement in laboratories performing food
testing.

Food testing laboratories often carry out testing of physico-chemical parameters intended to
confirm food quality, as well as tests to determine food safety, e.g. testing of pesticide
residues, contaminants (mycotoxins, metals). In some cases, laboratories may be responsible
for the sampling, and very often it is required that laboratories issue a statement of
conformity to a specification or regulatory limit, based on the test results. Due to the
unavailability of an internationally accepted methodology for estimating measurement
uncertainty arising from sampling, laboratories may have difficulties in implementing a new
standard requirement that obliges them to estimate measurement uncertainty arising from
sampling. Furthermore, when issuing a statement of conformity, laboratories are obliged to
select the decision rule to be applied in decision making whether the sample is compliant
with the specification or not. The consequences of wrong decisions in food testing can be
very costly, so special care must be taken when choosing the decision rules. In this paper,
possible solutions in implementation of the above mentioned requirements were presented on
examples of physico-chemical testing of pesticide residues and contaminants in food.

Keywords: food quality, food safety, testing, laboratory.
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3Hauaj ynorpede OpraHnckor 6MOCTUMYJIATOPA y MPOU3BOKU cajiaTe

Mununa Crojanosuh'?", Bophe Mopapuesuh®, Jenena ITonosuh-Byjuh’

YIceberg Salat Centar, Bunoipagcka 40, 11271 Cypuun, Cp6uja
2Qaxynitieit 3a 6uopapmuni, Meiaitipeng Yuueepsuitiei, Bynesap mapwana Tonbyxuna 8, 11070
beoipag, Cpouja
$Momoiipuspegnu Gaxynitieis, Yuusepsuiteid y beoipagy, Hemarouna 6, 11080 beoipag, Cp6uja
“e-mail: mimal384@hotmail.com

Canara je jeqHoroauiImba BpCTa, MPOXJaJHe KIMME, Koja MpuUIaaa rpynu JIMCHATOr moBpha
u3 pamunuje Asteraceae. Llusb oBor uctpaxkupama OMO je 1a ce yTBpAU edekaT reHoTUra u
OpraHcKor OMOCTHUMYyJIaTOpa Ha pa3Iu4uTe MOPQOJIOIIKE M IPOU3BOJAHE OCOOHMHE casaTe.
CarnaTa je rajeHa Ha OTBOpeHOM moJsby kKomnanuje lceberg Salat Centar, Tokom maja u jyHa
Mecena (rpeko pacana). McnutuBane cy 1BE cOpTe, jeIHAa y THILy XPacTOBOT JIMCTA, 3€JICHE
0oje u npyra y tumy lollo rose, upsene 6oje nucra (Pleasance - Bejo Zaden i Orville - Rijk
Zwaan). Camate cy rajeHe y rycTuHH on 10 Om/paka/m? y3 TpUMeHy CTaHIapiHe
arporexHuke. Oprancku O6uocTuMynaTop ca noBehaHuM caJp’kajeM XYMHUHCKUX KHCEIMHA
(Cytohumat-Agrofarmica) mpuMmemeH je y 3eMJBHINTE Ipe Caame Oubaka W JBa IyTa
(donujapHO TOKOM BETeTAlMOHOI Tepuoja. AHanu3a JeUHHCAHUX NapameTrapa KBaJUTeTa
cajaTe W3BpIICHA j€ HAa Kpajy MPOU3BOJIHOT IMKIyca, TOKOM OepOe yceBa. CTaTHCTUYKH
BEOMa 3HAuajaH yTHULA] MPUMEHEHOI OMOCTHMYJaTopa 3a0enexeH je KoJ 00e HCIUTHBaHe
copTe W TO MOCceOHO KO/ Tapamerapa Opoj JUCTOBAa y PO3ETH M Maca JINCHE po3eTre. Y
BapHjaHTH ca NPUMEHEHUM OMOCTUMYJIATOpOM Opoj JIHcToBa KoJ copTe Pleasance y mpoceky
je m3Hocuo 43,5, a kox copre Orville 26,67. Y koHTpOsIHO] BapHjaHTH O0Baj TapaMmeTap je Koj
o0e wucrnuTHBaHe copTe Ouo 3Hawyajuo Hwxku (37,17 u 21,33). Maca mnucHe posere y
KOHTPOJIHOj U TPETUPaHO]j BapujaHTH Kox copte Pleasance usnocuna je 324,33 u 440 g, a
kon copre Orville 132,5 u 229,17 g. V mnornexny mnpeyHuWKa JIMCHE pO3ETE COpPTE ce
CTaTUCTHYKW HHUCY PA3JIMKOBaJe, alli y OKBHPY HCTE COPTE TPETMaH OMOCTUMYIATOPOM je
3HA4YajHO YTHUIIA0 Ha OBaj mapamerap. Ha OCHOBY cBera MoKeMO HM3HETH 3aKJbydak Ja
MpUMEHa OPTraHCKOT OMOCTHMYJIaTopa MMa OIpaBamka y MPOU3BOIGH callaTe.

Kibyune peum: canara, 6nocTUMysaTop, CBEXa Maca po3eTe, Opoj JIMCTOBA, MPEUYHUK PO3ETE.
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The impact of organic biostimulant usage in lettuce production

Milica Stojanovié™?*, Porde Moravéevié®, Jelena Popovi¢-Bujig?

lIceberg Salat Centar, Vinogradska 40, 11271 Surcin, Serbia
2Facully of Biofarming, Megatrend University, Bulevar marsala Tolbuhina 8, 11070 Belgrade, Serbia
SFaculty of Agriculture, University of Belgrade, Nemanjina 6, 11080 Belgrade, Serbia
“e-mail: mimal384@hotmail.com

Lettuce is an annual, cool season, leafy vegetable crop from Asteraceae family. The aim of
this study was to examine the effects of genotype and organic biostimulant on different
morphological and production characteristics. Lettuce plants were grown from the seedlings
in the open field, at the company Iceberg Salat Centar, from May to June. Two lettuce
cultivars were examined (green oak cv. Pleasance- Bejo Zaden and red lollo rosso
cv.Orville- Rijk Zwaan). Plants were grown on a density equivalent to 10 plants/m2 with
application of regular growing practices. Organic biostimulant based on humic acids
(Cytohumat-Agrofarmica) was applied in the soil before transplanting and two times foliar
during vegetation period. The analysis of lettuce quality parameters was carried out at the end
of the vegetation period, during harvest. The impact of biostimulant was statistically
significant in both cultivars, especially in parameters number of leaves per plant and rosette
fresh weight. The average number of leaves per plant with applied biostimulant was (43.5
Pleasance and 26.67 Orville). In control treatment this parameter was significantly lower in
both cultivars (37.17 and 21.33, respectively). Rosette fresh weight in control and
biostimulant treatment in Pleasance was 324.33 and 440 g, and in Orville 132.5 and 229.17g.
There wasn’t significant difference between cultivars in rosette diameter but within the same
cultivar application of biostimulant significantly affected this parameter. To conclude, we can
recommend the usage of organic biostimulant in lettuce production.

Keywords: lettuce, biostimulant, rosette fresh weight, leaf number, rosette diameter.
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dosMjapHa NPUMEHa IMHKA y IPOM3BOKBHM CeMEHA IPBEHe AeTeJJMHe HA KHCeJIOM
3eMJBHIITY

Jlaimu6op Tomuh!*, Bnanera Creposuh!, JIparan Byposuh!, Munomupka Majuh?,
Jumutpua [etkosa?, Jacuuna Kuexesuh®, Bophe Jlasapesuh®

YYnueepsuiueiu y Kpai jesyy, Aiponomcku ghaxyniieni, Llapa Jywana 34, 32000 Yauax, Cpouja
P Y Rpatyjesyy, Aip Y. pa Ly P
2 Institute of Agriculture and Seed Science “Obraztsov Chiflik” Rousse, Bulgaria
$Vuusepsuitieini y Ipuwitiunu, Homoipuspegnu gaxyniieis, 38219 Jlewax, Cpbuja
*Uncimuiyii 3a kpmno 6une, Inobogep, Kpywesay, Cpouja
*e-mail: dalibort@kg.ac.rs

[{uHK je BaXkaH MUKPOEJIEMEHT KOjU yJia3u y cacTaB OpOjHUX €H3uMa M IMpoTenHa y OMbHOM
1 )KUBOTHE-CKOM CBeTy. Ha kucenum 3eMibHIITUMA, KOja y JyroucTouHo] EBponu 3ay3umajy
BEJIMKE IMOBPIIMHE, PACTBOPJHUBOCT LIMHKA Y 3€MJBUIIHOM PACTBOPY j€ YIJIaBHOM BHCOKA.
Mehytum, y TakBUM YycCIOBMMa J0Ja3d JI0 T'yOUTKa OBOT €JIEMEHTa W3 3E€MJbMILTA
UCIHpamEeM, LITO J0BOJH 0 HEroBOI HeJocTaTKa y Ousbkama. L{use oBor ucrpaxuBama 010
je ma ce aHamu3Wpa yTunaj ¢oyMjapHe MpPUMEHE IMHKA Ha KHCEJIOM 3E€MJBHMINTY Ha
HajBa)XHUJ€ KOMIIOHEHTE IPHUHOCA W TPUHOC CEMEHa OAa0paHuX TIE€HOTUIIOBA I[PBEHE
nerenune (Trifolium pratense L.) u3 Cp6uje u Byrapcke. [Tosbcku ornen je mocraBiben 2012.
roguHe y Yauky Ha 3eMJBMINTY THIA JIECHBHpPaHa CMOHUIA kucene peakuuje (pHHzo 4,8).
bumke cy rajene Ha pactojamy 70x40 cm. KopumheHno je yeTwpu Te€HOTHNA LPBEHE
JaTe’avHe, TPU TeHOTUIA M3ABOjJEHUX M3 JIOKAJTHMX momynanuja u copta K-39. I[Ipumemena
Cy JIBa TpeTMaHa: KOHTpojia — Huje yOpeHo u ¢onujapHu TpeTMaH ca LUHKOM y (QopMHU
ZnSOs X 7H20, y xonuentpauuju 0,2%, y3 kopumheme 1000 1 hal Boge y dasu
WHTEH3UBHOT pacTa Ousbaka. EKCIIEpUMEHT je TTOCTaBJ/bEH MpeMa CIIy4ajHOM OJIOK CUCTEMY Y
IIeT TMOHaBJbaka. 32 aHAIN3E je KOpUIIheH APYru OTKOC y APYroj roJAuHHU rajema. donujapHa
MpUMeHa IMHKA je€ MMajia TMO3WTHBAaH YTUIIA] Ha Opoj M3/IaHako Mo OuJbIH, Opoj I[BACTH IO
M3JaHKy, Opoj 1BacTy Mo OMsbIM U Opoj 1BeToBa mo 1BacTu. Heratusan ytunaj ¢onujapue
MpUMEHe IUHKa je 3a0eJIeXeH Ha Macy XWUJbaly 3pHa U (ePTHIIHOCT 1BETOBA KOJI TEHOTHIIOBA
nopekinoM u3 byrapcke. 3HauajHo moBehame MpuHOCAa ceMeHa MO OWMJbLM IMOJ YTHIAjeM
dbonujapHe MpuMEHe NHUHKA je 3abenexxeHo jeauHo xkoxa copte K-39, koja je nHaue mmana
HajBehu npuHOC.

KibyuHe peun: 1jpBeHa JeTenuHa, UHK, (GonujapHo hyOpeme, mpuHOC ceMeHa.
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Foliar application of zinc in the production of red clover seed on acid soil

Dalibor Tomié!", Vladeta Stevovié!, Dragan Purovié!, Milomirka Madi¢?, Dimitria Petkova?,
Jasmina Knezevi¢®, Porde Lazarevié?*

YUniversity of Kragujevac, Faculty of Agronomy, Cara Dusana 34, 32000 Cacak, Serbia
2Institute of Agriculture and Seed Science “Obraztsov Chiflik” Rousse, Bulgaria
3University of Pristina, Faculty of Agriculture, 38219 Lesak, Serbia
4 Institute of Forage Crops, +38137251 Globoder, Krusevac, Serbia
*e-mail: dalibort@kg.ac.rs

Zinc is an important microelement that enters into the composition of hundreds enzymes and
thousands proteins in the plant and animal world. On acid soils which in Southeastern Europe
occupy large areas of zinc solubility is generally high. However, in such conditions comes its
loss from the soil by leaching, and this leads to its deficiency in plants. The aim of the study
was to analyze effect of foliar application zinc an acid soil on the most important yield
components and seed yield of selected red clover (Trifolium pratense L.) genotypes from
Serbia and Bulgaria. The experiment was established in 2012 in Caak (Serbia) on
loessivized vertisol soil type acid reaction (pHH20 4.8). Sowing was done at a distance of
70x40 cm. Were used four different genotypes of red clover, three genotypes which are
isolated from the local population and variety of K-39. Two treatments were used: control -
no fertilization and foliar treatment with zinc in the form of ZnSO4 x 7H20, at a
concentration of 0.2%, using 1000 I ha water, at the stage of intensive plant growth.
The experiment was set up by a randomized block design with five repetitions. For the
analysis was used the second cut in the second year of cultivation. Foliar application of zinc
had a positive effect on the number of stem per plant, the number of inflorescences per stem,
the number of inflorescences per plant and the number of flowers per inflorescence. The
negative effect of foliar application of zinc has been reported on the thousand grains weight
and the fertility of flowers at the genotypes originating in Bulgaria. A significant increase in
seed yield per plant, under the influence of foliar application of zinc, was observed only in
the variety K-39, which otherwise had the highest seed yield.

Keywords: foliar fertilization, red clover, seed yield, zinc.
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YTnuaj 00JIMKA U KOJHYHMHE a30TAa HA KOMIIOHEHTe NpUHOCA U MPUHOC 3pHA NMIICHUIe

Jby6uma XKusanosuh?', Jena Mxanosuh!, Jby6uma Konapuh®, Jenena onujan?,
Bepa I[Monosuh?, Jby6una Illapuesuh-Toxocujesuh®

YVnusepsuiiieiti y Beoipaqy, Iomoiipuspegnu ¢paxynitieis, Hemarwuna 6, beoipag, Cpbuja
Unciiuiiyisi 3a paiiapciiiéo u iospiiapciiso, Maxcuma Fopxoi 30, Hoeu Cag, Cpbuja
$ B3CILICC ,,Bucan “, Towwun 6ynap 7a, 3emyn, Beoipag, Cpbuja

Y npousBoaHoj 2018/19. ronuHu BpIIeHa Cy UCIIUTHBAKA YTUIIAja OOIHKA ¥ KOJTMYMHE a30Ta
Ha Ba)KHUje KOMITOHEHTE MPHUHOCA U MPHHOC 3pHA O3UME MIieHuIle copre Sosthene. ¥V opum
UCTpaXKMBabUMa 3aCHOBaH je ABo(aKkTopujasiHu oriies y cienehenM BapujaHTama: KOHTPOJIa
(6e3 hyOpemwa), YPEA donujapro 3 nyra (y konuentpauuju 10%) y KOIUYUHH O]l YKYITHO
50 kg ha! N, u munepanuna hyopusa y o6muky u konmumuuan: YPEA (46% N), KAH (27% N)
u CAH (34% N), kao u 50 kg ha® u 100 kg ha™.

HcnutuBama cy o0aB/beHa IMyTEM IOJHCKUX MHUKPOOTJIENA Y arpOeKOJIOMIKHM YCIOBHMA
[TomopaBsba Ha MPUBATHOM ra3auHCTBY. OTJien Cy M3BEICHU HA 3EMJBUINTY THIIA TajHava
(eyTpuuHU KaMOMCOI), TIO TUIAHY TOJE/FEHUX Mapiiena (CIUIUT IJI0T) Y YeTUPH MMOHABJhAbA.
JloObujeHn pe3yaTaTd Cy TIOKa3ald 3HavyajHEe pa3iuke Yy TMOrJeqy Iapamerapa
MPOAYKTUBHOCTH IMIICHUIIE Y 3aBUCHOCTH OJ1 O0JIMKA U KOJMYMHE a30Ta.

KJ'by‘lHe pe4un: a3oT, KOMIIOHCHTC MPHUHOCA, IPUHOC 3pHAa, NIICHUIIA.
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The influence of form and amount of nitrogen on yield components and grain yield of
wheat

Ljubisa Zivanovié¢t, Jela Ikanovi¢!, Ljubisa Kolarié!, Jelena Golijant, Vera Popovié?,
] ] p
Ljubica Sar¢evié-Todosijevi¢?

tUniversity of Belgrade, Faculty of Agriculture,, Nemanjina 6, Zemun-Belgrade, Serbia
’Institute of Field and Vegetable Crops, Maksima Gorkog 30, Novi Sad, Serbia
® High Medical-sanitary School of Professional Studies, ,, Visan ", Tosin bunar 7a, Zemun, Belgrade,
Serbia

During the production 2018/19 year the testings were done in order to determine the
influence of form and amount of nitrogen on yield components and grain yield of wheat._In
these studies, a two-factor trial was based on the following variants: control (without
fertilization), UREA foliar, 3 times (at a concentration of 10%) in an amount of 50 kg ha™* N,
and mineral fertilizers in the following form and amount: UREA (46% N), KAN (27% N)
and SAN (34% N), as well as 50 kg ha* and 100 kg ha™.

The testings were done through field microexperiments in agroecological conditions of
Pomoravlje on a private estate. Experiments were carried out on eutric cambisol soil type,
using a split method in four replications. The obtained results showed significant differences
between the parameters of wheat productivity depending on form and amount of nitrogen.

Keywords: nitrogen, yield components, grain yield, wheat.
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