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YETBPTAK, 21. OKTOBAP 2021 / Thursday, October 21, 2021

13.00 - 13.30 | Perucrpanuja u nocraBbame nocrepa / Registration and posters mounting

13.30 - 14.00 | OTBapame Cumno3ujyma / Symposium opening

Ilpeoceonuwmeo / Chairpersons
IIpog. op JKewro [lonujanosuh (Tlomonpuspednu gpaxyrmem, beoepao)
Ilpog. op Cnasuya Jenrauuh (Ilowonpuspeonu ghaxyrmem, Beoepao)
IIpog. op Bepa Paxoray (I[lowonpuspeonu gaxyrmem, Beoepad)
IIpodh. op 3opa Hajuh Cmesanosuh (Ilomonpuspeonu gpaxyamem, beozpad)

YBOJHA IIPEJABAIbA / Plenary session

Ilpeoceonummeo / Chairpersons
Ipog. op Cueosicana Omaua ([lomonpuspeonu gpaxyrmem, beoepao)
Ilpog. op Cnasen I[Ipooarnosuh (Ilowonpuspeonu gaxyrmem, Beoepaod)
Ipogh. op Upena Jye (Laxyrimem azpobuorowkux snanocmu Ocujex)

Jbyouma Kusanosuh, Jena Ukanosuh, Jbyouma Konapuh, Jesena I'onujan, Coduja
Kunubapaa

JlomprHOC HAyKe U CTPYyKe YHanpehemy Mpou3BoImke Kykypy3a y Cpouju

Contribution of science and tecnology to the advancement of the corn production in Serbia
Hpena Jyr, bopuc Bypheuh, Bojana Bpo3osuh, Becua Bykagunosuh, bojan Ctunemesuh,
14.15 -14.30 JaBopka Kyrty3osuh Xankenoeprep, bpanumup Kyry3zosuh Xaukenoeprep, lanujen Jyr

‘ ' YTuraj KoH3epBaIjcKke 00paie Ha CpeYaBamke ICrpaIalije 3eMIBUIITa

Influence of conservation tillage on soil degradation prevention

Buna ToxopoBuh, CBjetsiana 3esbkoBuh

14.30 —14.45 | IIpumena orocTrMynaTopa y NpOU3BOAKH MOBpha M 3aYMHCKOT OMJba y yCIOBHMA aOHOTCKOT CTpeca
Application of biostimulators in vegetable and aromatic plants production under abiotic stress

14.00 -14.15

3Be3na borescka, lopaana [MoncumonoBa, Pykue Aruu, Maprapura J[JaBUTKOBCKA
14.45 — 15.00 | IIpousBoxma nospha y CeBepHoj MakenoHuju
Vegetable production in North Macedonia

15.00 — 15.30 | Kade nay3a / Coffee break
IIpeoceonuwimeo / Chairpersons

Ipog. op 3opan Bpohuh ([lomonpuepednu paxynimem, beoepao)

Ipog. op bojan Cmunewesuh (@axynmem acpoduomexnuukux snanocmu, Ocujex)
Ipog. op Hecumup Kneswcesuh (Ilowonpuspeonu gaxynmem, Jlewax)

Ana ByjomeBuh, Canapa BykoBuh
15.30 - 15.45 | IIpousBoxma npeha y CpOuju — NEPCIEKTUBE U Pa3Boj
Flower production in Serbia - perspective and development
JAparana [laynosuh, JoBana MapkoBuh
15.45 - 16.00 | [MpomeHa HYTPUTHBHUX U CEH30PHUX CBOjCTaBa MPH Mpepaay moBpha
Changes of nutritional and sensory properties during vegetable processing
Muom IMajuh
Edextr mprMeHe npenn3He MoJFONMPUBPE/IE Y XeMH]CKO]j 3aIITUTH PATAPCKHAX YCeBa
16.00 — 16.15 | Effects of application of precision agriculture in chemical protection of field crops




Wnunka Ilehunap, Iparana Panunh, Pagenko Pagomesny, Bypha Kpcruh, Cresa Jlesuh,
3opuna Josanosuh, Ciiahana Capnh
YTBphuBame HyTPUTHBHUX KapaKTEPUCTHKA JIMCTOBA M INIOAOBA ABA FEHOTHIIA KBHUHOjE: IPHMEHA

16.15-16.30 CIEKTPOCKOIICKIX METOAA Y KOMOWHAIH]H Ca MyJITHBAPHjaHTHOM aHAITU30M
Determination of nutritional characteristics of leaves and fruits of two quinoa genotypes: application
of spectroscopic methods in combination with multivariate analyzes
16.30 — 17.00 | Auckycuja / Discussion
17.00-17.30 | IpencraB/bame goHatopa Cummosujyma / Presentation of the donors of the Symposium
19.00 Beuepa / Dinner

IETAK, 22. OKTOBAP 2021 / Friday, October 22, 2021

YBOJHA ITPEJABAIBA / Plenary session

Ilpeoceonuwimeo / Chairpersons

Ipogh. op Tomucnas Kusanosuh (I[lomonpuspeonu gpaxyimem, beoepao)
IIpogh. op Buoa Toooposuh (Tlomonpuspeonu ¢paxynmem, baroa Jlyka)
Jlp Munena Cumuh, nayunu casemuux (Mucmumym 3a Kykypys, 3emyn nomwe)

Hecumup KuexeBuh, Anexcangap Ilaynosuh, 'opaana bpankosuh, Jeauua Kupuh,
Cgetiana PosseBuh Hukouuh, Jlannuna MuhanoBuh, ZKesbko Jonujanosuh

9.00-9.15 o
€PCHEKTHBE OIJIEMEHHUBAhA MIICHAIIE
Perspective of wheat breeding
Muuan bpankos, Musiena Cumuh
9.15-9.30 PacnpckuBaum u aljyBanTn: MoryhHOCTH 32 moBehame e(hMKACHOCTH XEpOHINIA U CMAhECHE
3aHOIICHA
Nozzles and Adjuvants: the possibilities to increase herbicide efficacy and reduce drift
Mupjam Byjagunosuh Manauh, 3opuna Pankosuh-Bacuh, Mapuja hocuh, XKebko
HonujanoBuh, /lejan BDypoBuh, Ajexcangap Cumuh, Anekca Jlunosain, Jbyoomup Kuoruh,
9.30 -9.45 | Ana BykoBuh Bumuh
[Iporena prusrka 011 KJIMMATCKUX MPOMEHA Ha OMJbHY MPOU3BOaKY y Cpouju
Climate change risk assessment for plant production in Serbia
Bojan CtunemeBuh, Anamapuja banaj, Bypo banaj, Upena Jyr, lanujen Jyr, bojana
9.45-1000 | oposemsh - y
VYrunaj cerBe ,, Twin row™ cejaJMIloM Ha paHU PacT U pa3Boj japux yceBa
Impact of seeding with Twin row planter at early growth and development of summer crops
I'opaana Bpankosuh, lejan Joaur, lecumup Kue:xesuh, Henag Bypuh, Cama BacusbeBuh,
10.00 — 10.15 HNpena PagunoBuh, JoBan [1aBioB .
’ ’ KBaHTHTAaTHBHO-TCHETHYKH TTAPAMETPH 3a Ca/IPKaj BIAXKHOT TIIyTeHa KO XJICOHE U TypyM IIICHHIIS
Quantitative-genetic parameters for wet gluten content in bread wheat and durum wheat
10.15-10.45 Huckycuja/ /liscussion
10.45-11.00 | Kade nmay3a / Coffee break

Pasriename moctepa / Poster exhibition

IIpeoceonumimeo-mooepamopu / Chairpersons-moderators

IIpog. op T'opoana bpanxosuh (Ilomonpuspeonu ¢paxynmem, Beozpao)
Ipog. op Anexcanoap Cumuh ([lomonpuepeonu gaxynimem, beoepao)

Jp Hoopusoj [lowmuh, suwu nayunu capaonux (Uncmumym 3a sawmumy 6usma u dcusomuy cpeduny, beoepad)

11.00-11.20 | Iuckycuja o moctep cexiuju / Poster discussion session
11.20-12.00 | duckycuja u 3akspy4unu Cummno3ujyma / Discussion and conclusions
12.00 M3aer (cX0aHO enmuaeMHOJI0MIKOj cuTyamuju)/ Excursion

14.30

Koxteua / Cocktail




MOCTEP NPE3EHTAILIUJA / POSTER PRESENTATIONS

Jloopusoj Ilomruh, Patuoop IllTtpoanosuh, 3opan Bpohuh, ’Kebko Joaujanosuh, Henag Bypuh,
Jacmuna Ospaua, Page CranucaB/beBuh

= OaroBop pa3IMIUTHX COPTH MAMPUKE HA TPETMaH CEMEeHa OHONpenapaTomM
The response of different varieties of peppers to the treatment of seeds with a biostimulator
Jparana Jlagesuh, Bpanuciaas MuinaguaoBuh, JJuguja Musienkouh, Musian bu6epuuh, 3opan C. Himnh,
5 Anexcanaap Bykosuh
" | YTunaj copre U pa3inuiYKuTHX 1032 a30Ta Ha IPUHOC 3pHA U ca[paj IPOTeHHa y 3pHY TPUTHKaJea
The effects of varieties and different doses of nitrogen on the grain yield and grain protein content of triticale
Epna Ckenneposunh, Mupcag Myjkosuh, Ennn Xapnh
3. | buo - npon3Boau 011 OCTaTaKa y NOJFONPUBPEAN - IEPCIIEKTHBE OLCHUBaba YCarilallleHOCTH
Bio-based products from agroresidues — conformity assessment perspectives
I'opnana Bpankosuh, [lejan J{oaur, lecumup Kne:xxesuh, Henan Bypuh, Upena Pagunosuh, Cama
BacusbeBuh, JoBan I[IaBiioB
4 KommnoHeHTe ()eHOTHIICKE BapHjaHCEe W OYCKHMBAHA TEHETHYIKA JOOUT 32 caapikaj MPOTEHHA KOJ XJICOHE U TypyM
TMIIIICHATIE
Components of phenotypic variance and expected genetic advance for protein content in bread wheat and durum
wheat
Jeaa Ukanouh, Huxouaa Ipaxuh, Hukosa Pakamhan, Bepa ITonosuh, 3apaBka IlerkoBuh, Jbyonma
5 JKupanoBuh, Jbyouma Kosapuh
" | IIpomykTHBHOCT OHOMace W Ouoraca MIIeHUIE i PaKA Ha YePHO3EMY
Productivity of biomass and biogas of wheat and rye on chernozem
Jesena Ionmjan, Asnexkcanaap K. Koctuh, Janujea . Muannunh, Paausoj IlerponujeBuh, CiraBosbyo
6 Jlexuh
" | lIpodmun mehepa opranckor ¥ KOHBEHIIMOHATHOT CEMEHA CIIENTe
Sugar profile of organic and conventional spelt grains
Mapuja Bajarnh, Bojun Bykuh, Bojun IBujanosuh, Mupociaas HenessxkoBuh, I'oppana /lozer
7. | Crumynalmja ceMEHa eJICKTPOMAarHETHUM ITOJjeM HUCKUX ()PEKBEHIIM]ja Ha HEKE OCOOMHE COje
Stimulation of seeds by low frequency electromagnetic field on some properties of soybean
Mapuna Mauykanosuh-Jouuh, JIparana Panunh
8. | Mopdoromxke kapakTepHCTHKE MOJICHOBUX 3pHA ciaTKor rpamka (Pisum sativum var. saccharatum, Fabaceae)
Palynomorphology of Sugar pea (Pisum sativum var. saccharatum, Fabaceae)
Mapuna Mauykanosuh-Jouuh, /Iparana Panunh
9 Mopdorolike KapakTEpHUCTUKE MOJIEHOBUX 3pHA IMapazaj3a copre “Bomoscko cpie” (Lycopersicon esculentum
" | Mill., Solanaceae)
Palynomorphology of tomato variety “Bull's Heart” (Lycopersicon esculentum Mill., Solanaceae)
Musiena Cumuh, Becna /IparnueBuh, Kebko Jloaujanouh, Musomup ®@uiaunosuh, Musian bpankos
10. | 3aKOpOBIBEHOCT KyKypy3a y OJIPYKMBOM CHCTEMY Iajerha
Weed infestation of maize grown in the sustainable system of cultivation
Mmunena Cumuh, Kembko Jonujanosuh, Mapuja Ilejosuh, Munan Bpankos, Munomup ®@uaunosuh,
11 Becna JIparnuesuh
" | TIpogyKTHBHOCT KyKypy3a Yy OAp’)KUBOM CHUCTEMY rajerma
Maize productivity in sustainable system of cultivation
Muauna PagocaBsesuh, Mapuja Muinammnnosnh-Illepememnh, lymanka Tep3uh, 2)Kusora Josanosuh,
12 Banentuna Hukoauh, Muse Ceuancku
" | Xubpumu kykypy3a 6enor 3paa @AO rpyma 3pema 500 n 600 - cBojcTBa 1 cacTaB
White-seeded maize hybrids of the FAO maturity groups 500 and 600 - traits and composition
Henap I1asioBuh, Jenena Mutagenosuh, Musiom Mapjanosuh, Jacmuna 3apaskosuh
13. | AHTHOKCHIATMBHM MOTEHIMja] U mpepaja usekie (Beta vulgaris ssp. rubra)
Antioxidant potential and processing of beet (Beta vulgaris ssp. rubra)
Canapa Bykosuh, Bophe MopaBueBuh, Jeanna I'Boznanosuh-Bapra, lanujen JI. Muannunh, Ana
14 ByjomeBuh, Wnunka Ilehunap, Credpan I'opaannh, Codpuja Kmaudapaa, Anexcanaap 7K. Kocruh
" | Edekar pa3muunTHX TEXHHKA €KCTPAKIIMjE Ha CaApikaj YKYIHHX MoirneHoIa U (hIIABOHOMIA Y MIIAANM JTyKOBHMa
Effect of different extraction techniques on total phenolic and flavonoid content of spring onions
Credan I'opnanuh, Iparoja Pananosuh, Capa Muxkuh, Cuexxana Mphan, Braguvup ®@ununosuh,
15 Kesbana [Ipujuh, Tatjana MapkoBuh

VY1uriaj opranckux GHOCTUMYIIATOpa Ha MPHUHOC IBeTa jJekoBuTe OmibHe Bpcte Calendula officinalis
Influence of organic biostimulators on flower yield of medicinal plant species Calendula officinalis




16.

Bepa Ilonosuh, 3opan JosoBuh, CaBo ByukoBuh, Maja Urmaros, Jbyonma ’Kusanosuh, Jbyonma
Konapuh, Jesa Uxanosuh

3Hauaj ¥ IpuMeHa 0e3rIyTEHCKOT ICeYI0KuTa Xeibae - Fagopyrum esculentum Moench

Significance of the use of gluten-free pseudocereal buckwheat - Fagopyrum esculentum Moench

17.

Becna JIparnueBunh, Musiena Cumuh, Musan bpankos, MusioBan Cronssxouh, Henan Jleauh, Muoapar
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JlonpuHoc HayKe U cTpyke yHanpelewy npousBoame kykypysa y Cpouju

Jby6umma YKusanosuh?, Jena Mkanosuh!, Jby6uma Konapuh?, Jenena I'onujan?, Coduja
Knnn6apz[a1

Yowonpuspeonu gaxynmem, Ynusepsumem y beoepady, Hemarsuna 6, 11080 3emyn, Cpbuja
*e-mail: ljuba@agrif.bg.ac.rs

VYcnea BeTMKOr NMPUBPEIHOI 3Hayaja, MOBPIIMHE MOJA KyKypy30M C€ M3 TFOJUHE y TOJUHY
noBehaBajy ¥ MpPOM3BOJKA CE€ IIMPH HAa HOBa reorpadcka moapydyja. HajanoBuju momaru
MOKa3yjy /a ce y JaHallll€ BpeMe y CBEeTY KyKypy3 raju Ha noBpuuHu o 197.204.250 xa ca
YKYIHOM TOJMIIKBOM Mpou3BoAmoM 1 148 487,291 ToHa u mpoceyHUM MPUHOCOM 3pHa OJ1
5,82 t hal. Ilpema Tome, KyKypy3 je TPEHYTHO y CBETy MO 3acejaHUM MOBpIIMHAMA Ha
JIPYroM MECTy, a MO YKYIHO] MPOM3BOAKHM M MPUHOCY 3pHA IO jeAMHULHU IOBPILMHE Ha
IIPBOM MECTY.

Y CpOuju, KyKypy3 je Haj3acTyIUbeHHja parapcka OuWibKa, HeomxoiHa 3a obOe30ehuBame
nomahux norpeba, a Takohe, 1 Kao CTpaTELIKH MPOU3BOJl HaMemheH U3B03y. Y 2020. roguHu
MOCejaH je Ha MOBpIIKMHU o7 996 527 xa ca yKynmHOM IPOU3BOAKHOM 011 7,87 MUJIMOHA TOHA U
IIpOCceYHHUM IpuHOCOM 3pHa o 7,90 t ha™l. Tlopehame ykynmHe MpPOU3BOAEE U IPOCEUHOT
IpUHOCAa 3pHA IO JeJIMHUIM NOBpILIMHE, Yy HajBehoj Mepu ocTBapeHO je 3axBajbyjyhu
pe3yaTaTuMa HayYHHMX UCTPaXMBama Ha MOJbY OIUIEMEHHMBaka U Kpeupama HOBUX XUOpuaa
KyKypy3a Beher TeHeTHYKOr MOTEeHIMjajla POJAHOCTH y3 HCTOBpeMeHO mnoBehame
TOJIEPAaHTHOCTH MCTUX IIpeEMa CTPECHHM YCIIOBUMa CcHoJbHE cpeauHe. C apyre cTpaHe,
OCTBApEH j€ BEJIIMKM HallpelaKk y CEMEHApCTBY, MPBEHCTBEHO Yy KBAJIMTETHO] JOpaju
CEeMEHCKOT MaTepHjajia, a Takohe, BUIJbUB je HalpeaaK y 00JbUM TEXHOJIOIIKUM pelIehuma y
arpoTeXHUIM M eAyKalMuju Npou3Bohaya. Y OBOM pady cy MpHKa3aHE U IMPE3EHTOBaHE
uHoBanmje 3a mepuoz 2000-2020. roguHe M3 JOMEHA KapaKTepUCTHKAa HOBUX XUOpuaa
KYKypy3a, Ka0 M HOBUX TEXHOJIOIIKHX pellemha M3 00JIACTH TEXHOJOTHje MPOU3BOIE, a
pe3yaTar cy AocTurHyha y Hayly U CTpyLH.

KibyuHe peun: KyKypy3, HayKa, TEXHOJIOTH]a.

3axBaauuna: OBaj paa je jgeo mpojekata/YroBopa, OpojeBu rpanrta: 451-03-9/2021-
14/200032 xoje ¢uHaHcMpa MHHHCTAPCTBO MPOCBETE, HAyKEe M TEXHOJIOMIKOT pa3Boja
Pemry6muke Cpouje.
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Contribution of science and tecnology to the advancement of the corn production in
Serbia

Ljubisa Zivanovi¢™ Jela Tkanovi¢!, Ljubisa Kolari¢!, Jelena Golijan!, Sofija Kilibarda®

Faculty of Agriculture, University of Belgrade, Nemanjina 6, 11080 Zemun, Serbia
*e-mail: ljuba@agrif.bg.ac.rs

Due to the considerable economic importance, the areas under corn are increasing from year
to year and the production is expanding to new geographical regions. The latest data indicate
that currently in the world corn is grown on an area of 197,204,250 ha with a total annual
production of 1 148 487,291 tons and an average grain yield of 5.82 t hal. Consequently,
corn is at the moment in the second place in the world in terms of sown areas, and in the first
place regarding total production and grain yield per unit area.

In Serbia, corn is most prevalent crop, essential for providing domestic needs in addition to
being a strategic product intended for export. In year 2020. it was sown on an area of 996 527
ha with a total production of 7.87 million tons and an average grain yield of 7.90 t ha™. The
rise in total production and average grain yield per unit area is mainly due to the results of
scientific research in the field of breeding and creation of new maize hybrids with higher
genetic yield potential while simultaneously increasing their tolerance to environmental
stress. Nevertheless, notable advance has been made in seed production, primarily in the seed
processing quality, in addition to visible progress in greater technological solutions regarding
agricultural technology and education of producers. This study exhibit and presents
innovations for the period 2000-2020. in the domain of characteristics of new maize hybrids,
furthermore new technological solutions in subject area of production technology, resulting in
accomplishments in science and profession.

Keywords: corn, science, tehnology.

Acknowledgements: This paper is part of the Projects/Agreements, Grant numbers: 451-03-
9/2021-14/200032 financed by the Ministry of Education, Science and Technology
Development of Republic of Serbia.
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YTuuaj kouzeppanujcke o0paje Ha cipedaBame Jerpajanuje 3eM/bHIITA

Upena Jyr'?, Bopuc Byphesuh?, Bojana Bpososuh?, Becna Bykagunosuh?!, Bojan
Crunemesuh!, JlaBopka Kyrysosuh Xanken6eprep?, bpannmup Kyrysosuh Xanken6eprep?,
JHannjen Jyrt

Y\daxynmem azpobuomexnuuxux suanocmu, Yuusepzumem y Ocjexy, Braoumupa Ilpenoza 1, Ocujex,
Xpeamcka
200cex 3a buonozujy, Yuusepsumem y Ocujexy, Yauya yapa Xaopujana 8/4, Ocujex, Xpsamcka

*e-mail: ijug@fazos.hr

KoHBeHIIMOHATTHE TIpakce WHTCH3MBHE TIOJHONPHUBPEIHE TPOM3BOIEC JOBEIE CY [0
Jerpajanyje 3eMJbMINTA KOja Ce OrJieAa Kpo3 Jerpajaudjy (u3nykux, XEeMHUjCKUX U
OMOJIOIIKKX CBOjcTaBa 3eMJpHINTa. KOH3epBalMjcKa MOJBONPHUBpPEAA CBOJUM HPUHIMITAMA
(mnogopen, CTalHM MOKpUBA4 3€MJBMINTA M KOH3EpBalMjcka oOpaja) cmpedaBa U / WIK
yOnakaBa IOCIEAMIIE JIerpajialldje 3eMJbUINTAa Kao YCJIOBHO HEOOHOBJBMBOT IMPHPOIHOT
pecypca. Jeman oI HajBaXHUJUX acleKaTa KOH3EpBAallMjCKEe TOJbONPUBpEAC  je
KOH3epBaIMjcka o0paaa 3eMJbHUINTA KOja MMa 3a IIUJb OpPHUTy O KUBOTHO] CPEIUHH, 3PaBIbY
3eMJBHINITA, TPOAYKTUBHOCT U pacT Omsbaka. KoH3zepBamujcka oOpana, OCHM IITO CIpedyaBa
Jerpajainujy 3eMJbUINTa, Takohe pe3yiThpa BUIICCTPYKUM IO3UTHBHUM IpPOMEHaMa Y
3eMJBHINTY, Ka0 IITO Cy: CIpedyaBame epo3uje, TYOMTaK OpPraHcKe Marepuje, MO0O0JbIIAmkE
CTpyKType, cMameme emucuje CO2 y atmocdepy, odyBambe BOAC y 3EMJBUIITY, CMAbCHE
TemmepaType abepaiije, MOBelame OMOAMBEpP3MTETa 3eMJBMINTA, HTA. Kom3eppammjcka
o0paja uMa 1MoceOHO BaXKHY yJIOTY Y CIIpevyaBamy WK yOaakaBamby KIMMATCKHX IPOMEHA U
HLUXOBOT TIpoleca JIerpajaluje )KUBOTHE cpeauHe (Kao mTo je ae3eprudukanmja). Jeana o
TNIaBHUX TPETHOCTH KOH3EpBAallMjCKEe 00paje je cMameme OTHIaja KOju ca co0oM Hoce
OCTaTKe arpoxeMHKaihja U ceauMeHara Tia. KoH3epBaTHBHa 00paja 3eMJBHINTA CMambyje
M3JI0KEHOCT HEMUHEPAITM30BaHUX OPTaHCKHUX CYIICTAHIIM MUKPOOHHM IPOILIECHMA, YHUME CE
CMamyje pasiiarame OpraHCKOT yrijbeHuKka y 3emibu M emucuja COz. YcmocraBibameM U
CrIpoBOlEE-EM CTpATETH]e 33 OIPIKHBO YIIPABIbAHE 3EMIBHIITEM, IIPOU3BOIEA XPaHe 1e OUTH
yCHelnHrje yckialjeHa ca mopactoM CBETCKE MOIMyNalHje Y3 O4yBame MPUPOJIHUX pecypca
U3 Tpolieca Jierpajaaiuje.

KibyuHe peum: koH3epBainujcka oOpaja 3eMJbUINTA, KOH3EpBAllMjcKa IOJHONPUBPENA,
Jerpajanmja 3eMJbHUINTA, KITUMAaTCKe IPOMEHE.

11


mailto:ijug@fazos.hr

Influence of conservation tillage on soil degradation prevention
Irena Jug™?, Boris Durdevié!, Bojana Brozovi¢!, Vesna Vukadinovi¢!, Bojan Stipesevi¢?,
Davorka Kutuzovié¢ Hackenberger?, Branimir Kutuzovié¢ Hackenberger?, Danijel Jug!

'Faculty of Agrobiotechnical Sciences Osijek, University of Osijek, Vladimira Preloga 1, Osijek,
Croatia
?Department of Biology, University of Osijek, Ulica Cara Hadrijana 8/A, Osijek, Croatia

*e-mail: ijug@fazos.hr

Conventional practices of intensive agricultural production led to soil degradation which is
reflected through the degradation of physical, chemical and biological properties of the soil.
Conservation agriculture by its principles (crop rotation, permanent soil cover and
conservation tillage) prevents soil degradation and / or mitigates the consequences of soil
degradation as a conditionally non-renewable natural resource. The one of the most important
aspects of conservation agriculture is conservation tillage with purpose to care environment,
soil health and productivity and plant growth. Conservation tillage, in addition to preventing
soil degradation, results in multiple positive changes in soil such as: prevention of erosion,
loss of soil organic matter, improve soil structure, reduction of CO2 emissions into the
atmosphere, conservation of soil water, reduction of temperature aberrations, increase of soil
biodiversity, etc. Conservation tillage has special important role in prevention or well as in
mitigation of climate change and its environmental degradation process (such as
desertification). One of the main benefits of conservation tillage is the reduction of runoff
that carries with it the remnants of agrochemicals and soil sediments. Conservation tillage
reduces the exposure of non-mineralized organic substances to microbial processes, thus
reducing the decomposition of soil organic carbon and CO2 emissions. By establishing and
implementing a strategy for sustainable land management, food production will be more
successfully harmonized with the growing world population while preserving natural
resources from the process of degradation

Keywords: conservation soil tillage, conservation agriculture, soil degradation, climate
change.
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IIpnmena GuocTUMYyJIATOPa y NPOU3BOIK-H NOBPha U 3aYHHCKOT 0M/ba Y YCJI0BHMA
abmoTckor crpeca

Buna Togoposuh™, Cjernana 3espkosuh?

tPoljoprivredni fakultet Univerziteta u Banjoj Luci, byzesap 6ojeode I1. Bojosuha 1a, 78000 Banja
Luka, Republika Srpska, BiH
*e-mail: vida.todorovic@agro.unibl.org

HoBuja ucTtpakupama y MOJbONPUBPEIU Cy TPEHYTHO Opj€HTHCAHA Ka HMMIUIEMEHTalUju
HOBHMX TEXHOJIOTHja, KOje He caM0 JAa JjgoBoje Ao nosehama mnpuHOca Owibaka Yy
yCJI0BUMa a0MOTCKOT CTpeca, HETo U JI0 N000JbIIaBakha lbUXOBOI HYTPUTUBHOI' KBAJIUTETA Ca
HarjJackoM Ha OMOaKTHBHA jelum-ema. JedaH o] HayuHa YyOsiaxkaBama IOCIEIUNa
pa3IMYUTUX CTPECHUX YCIOBa KON OWJbaka je Kopuiiheme OWJbHHX OHOCTUMYyJaTtopa
(PBS). busbHu 6uocTuMynaTopu ce neUHUITY Kao MaTepuje Koje caipike CyNCTaHIe U/HiIH
MUKpOOpPraHu3Me uHja je (yHKuMja Ja CTUMYJMUIYy HPHUPOJHE Ipolece Kako Ou ce
1no00JbIIA0 YHOC U e(heKaT NpUMEHe XpambUBUX MaTepuja, TOJIEPAHLIU]y Ha aOUOTCKH CTpeC U
yTHIIa) Ha KBAJUTET NpousBoa. BaxkHo je uctahu na ce OnocTuMynatopu He MOTY cMaTpaTu
O6uno kakBoM BpcroM hyOpuBa. IlpuMeHoM Ouoctumynaropa IOCTHXKE C€ IPEKHU
JIOPMAaHTHOCTH CE€MeHa, OOJpbM pPa3BOj KOPEHOBOI cHcTeMa, mnoBehaBa ce aKTUBHOCT
(OTOCUHTETCKMX M JPYI'MX BEreTaTMBHHUX TKHBa, MOOOJbIIaBA CE€ BHUTAIHOCT  (BUTODP)
Owpaka W yjeaHadueHOCT xabutyca. [IpuMeHoM OmocTHMMynaTOopa MO3WTHBHO yTHYE W Ha
peryinucame  I[BeTama, CTUMYJIHCAkE pPa3Boja U Ca3peBambe IJI0JJ0BA, CMameHa je
OCETJFMBOCT Ha 0O0JIECTH W IITETOYMHE, a TUME je CMameHa ynoTpebda gynrunuma. Takole,
npUMeHa OMOCTHMYyJIaTOpa MMa MO3MTHBAH YTHUIA] U HA 3AIUTUTY KUBOTHE CPEIUHE KPO3
€(UKaCHOCT U €KOHOMHYHOCT KopHIhema XpamHUBHX MaTepuja, Ia ce MOTy cMmarpaTh
€KOJIOLIKM TMPUXBATJ/BUBU NPOU3BOAM Yy TMOJBONPHUBpeAH. bHocTHMMynaTopu MMajy W T3B.
MIPOY>KEHO JeJIOBake Yy OWJbLIM, T€ YyTHUy Ha paHUje ca3peBambe M BehW yKyImHH MPUHOC.
[Toceban 3Hauaj npuMeHe OMOCTUMYJIATOpa j€ MPU MPOU3BOAKU pacaja moBpha U 3a4MHCKOT
Owba, Tle ce JUPEKTUM YHOIIECHEM AaKTUBHUX MaTepHja, Kao IUTO Cy MOJIHCaxapuiu,
NPOTEUHHU, AMUHOKHCEIMHE U TJIMKO3UIM, CTBapajy MpeaycioBu 0oJbe afanTalyje Ha CTpec
HakoH npecahuBama. Edextn npumene OuoctumynaTopa ce CHEHU(PUYHM Kako 3a Aary
BPCTY, TaKO M 3a Kpajibu MPOU3BOJ (IO, TJIaBULIA, JIUCT), IPU YeEMY MOTY OUTH pa3iIudUTH
HAaYMHU BHUXOBE arumikaiyje (GpoarjapHo uiau npeko kopena). OTyaa je U musb OBOT pajaa aa
ce mpuKaxy OeHepUTH NpUMeHe OuoCTUMyJaTopa y YyCJIOBHMMa aOHMOTCKOI CTpeca Npu
MPOM3BOKU MOBpha M 3a4MHCKOr OMJba, KPO3 TpErie]] UCTpaKUBama I/ j€ MCIUTHUBAH
BUXOB yTHIAQ] Ha MoOpdoiomke U (GU3MONIOIIKE MapamMeTpe, MPOJYKTUBHOCT M KBAJTUTET
MIPOU3BO/JIA.

Kibyune peun: OnoctumMyatopu, abDUOTCKH cTpec, moBphe, 3a4nHCKO Oube.
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Application of biostimulators in vegetable and aromatic plants production under abiotic
stress

Vida Todorovi¢™, Svjetlana Zeljkovié!
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*e-mail: vida.todorovic@agro.unibl.org

Recent research in agriculture is currently oriented towards the implementation of new
technologies that have focus on increase yields in abiotic stress conditions and to achive
better nutrition quality with a focus on bioactive compounds. One way to overcome the
consequences of various stressful conditions in plants is to use plant biostimulators (PBS).
Plant biostimulators are defined as substances that contain substances and / or
microorganisms whose function is to stimulate natural processes in order to improve the
intake and effect of nutrient application, tolerance to abiotic stress and impact on product
quality. It is important to point out that biostimulants cannot be considered any type of
fertilizer. The application of biostimulators achieves the interruption of seed dormancy, better
development of the root system, increases the activity of photosynthetic and other vegetative
tissues, improves the vitality (vigor) of plants and uniformity of habitus. The use of
biostimulators has a positive effect on the regulation of flowering, stimulating the
development and maturation of fruits, reduced susceptibility to diseases and pests, and thus
reduced the use of fungicides. Also, the application of biostimulators has a positive impact on
environmental protection through the efficiency and economy of nutrient use, so they can be
considered environmentally friendly products in agriculture. Biostimulators also have a so-
called prolonged effect in the plant, and affect earlier maturation and higher overall yield.
The special importance of the application of biostimulators is in the production of seedlings
of vegetables and aromatic plants, where the direct introduction of active substances, such as
polysaccharides, proteins, amino acids and glycosides, creates the preconditions for better
adaptation to stress after transplanting. The effects of biostimulator application are specific
for a given species as well as for the final product (fruit, head, leaf), where there may be
different ways of their application (foliar or over the roots). Hence, the aim of this paper is to
present the benefits of biostimulators in conditions of abiotic stress in the production of
vegetables and aromatic plants, through a review of research where their impact on
morphological and physiological parameters, productivity and product quality was examined.

Keywords: biostimulators, abiotic stress, vegetable, aromatic plants.

14



IIponssoama nospha y Cesepnoj Maxkenonuju

*
3Be3na borescka ', I'opnana IMoncumonosal, Pykue Aruit, Maprapura Jlaputkosckal

YVuusepsumem Ce: Kupun u Memoouj, ®@axynmem 3a 3emjodencku nayku u xpaua — Cxonje, 16.
Maxeooncka bpuecada, 1000 Cronje, Cesepna Maxedonuja
*e-mail: zvezdabogevska@gmail.com

Ca JIONPHHOCOM OJ jeHe TPEelLHHE YKYITHO] BPEJHOCTH MOJHOIPHBPEIHE IPOH3BOImHe, 900
XWJba/la TOHA MPOCEYHOI TOAMIIIEr 00MMa Mpou3BOAmE U Ipeko 50 Xuibaga oOpaauBUX
XeKTapa, IOBpLE IPEJICTABbA HAJBAXKHUjH IOJCEKTOP Yy YKYIHOj IOJHONPHBPEIHO]
MPOM3BOKU. YKYIMHA BEIWYMHA OOpaJMBOI 3€MJBMINTA Ca TajeHHMM IOBpheMm Bapupa y
3aBHCHOCTH O] yceBa. Bojieln yceBH Cy Namnpuka, mapajiajs, lyOeHuIa, Kylnyc i KpacTaBall
KOjH 4nHE CKOpo 68% yKyIHE Mpom3Boame moBpha. I1oBeraBa ce MPOM3BO/bA MAPUKE H
KyIlyca HaMEmEHHUX Ipepajd, a CMamyje ce NOBpIIMHA MOJ YCeBUMa IOMyT Mapajaaj3a U
KpacrtaBarna. [J1aBHU pa3iio3w Ccy HEJAOCTaTak pajgHe CHare, BETUKH Opoj copTh U XuOpuaa
HEYjeJJHAYeHOI' KBaluTeTa, TIyOuIM Yy TpOM3BOAMBM pacajna (OACYyCTBO IIEHTapa 3a
MPOM3BObY pacaja), HeJOCTaTaK YyrOBOPEHE MPOU3BOKE U HeoroBapajyha mpakca HaKOH
oepoe.

[Ipou3Boa Ce OJBMja y 3AIITULECHMM NPOCTOPHMA (CTAKICHHMIM M ILUIACTCHHIH KAao
CTallMOHAPHU O00jJEKTH, U TYHEIM Kao MOKPETHU O0jeKTH) U Ha oTBOpeHoM. lIpousBoama y
CTaKJICHWIIUMA j€ omaja y MoApydYjuMa y KojuMa je HEONMXOJHO 3arpeBame oljekara y3
OroBapajylle CMamemhe IPOU3BOImHe. [10CTOj| 3HAUajaH PacKopak y yBolemwy M MpHMEHH
HOBHX M €()UKAaCHHX TEXHOJIOTH]ja y CEKTOPY MPOU3BOIbE Y CTakiIeHHIuMa. [IpakTnyHo Hema
CpeZcTaBa 3a UCTPAXHUBAKE M Pa3BOj CKOPO JCLEHHU]Y IITO pPe3yiTHpa HeePUKACHOM, PaIHO
WHTEH3MBHOM IIPAKCOM Ca HUCKUM MPHHOCHMA.

VY nocienme BpeMe IMOCTOJM BeNUKAa MOTpPaKka 3a CBEXHM OpPraHCKMM IoBphewm,
MIPOM3BEACHNM Yy TIPaBUM eIadCKUM M KIMMATCKUM ycioBuMa. [loBpIIvHA 1Mo OpraHCKUM
noBphem y 2020. roxmuu u3Hocuiaa je 129 xa (opraHcka M y KOHBEP3HjH) OJl YKYITHO
cepTu(UKOBaHEe MOBPIIMHE O] opraHcKkuM noBphem (3957xa) niu 0,2% ykynHe MOBpLIMHE
noj noBphem. ['1TaBHM MOBPTAapCKH YCEBH Y OPTraHCKO] MOJHONPUBPENU Cy Macysb, OyH/eBa,
mucHato nosphe. ITOBPIIMHA MO IIOJOBUTHM TIOBPLEM je OrpaHHUEeHa, 360r moTermkoha y
TpoLIeCy Y3roja MpareHnX HEeJ0CTATKOM OAroBapajyler 3Hama. C Jpyre CTpaHe, MOTPakKiba
3a opraHckuM noBpheM ce craimHo noBehasa. Takole MOCTOjM BeJMKa MOAPIIKA BiIa/ie Koja je
YITIABHOM OpHjEHTHMCAHA HA JMPEKTHA IIALlAKa M MPOJajy, al¥ HE M HA HCTPAKHBAKBE U
pa3Boj.

Y 3aKJbyuKy, TOpe] JAMPEKTHHUX IUIAlara, BIaja 6 Tpebano 1a pasMOTPH IyTOTrOHIIEE
MHTETPUCAaHE TPOjeKTe 32 MHTEH3WBUPAIE JIOKAJHE MPOU3BO/AIE cBexer mospha. To Owm
MMaJIo NMO3UTHUBAH YTHUIlQ] HA EKOHOMM]Y Y CMUCITY CMambEHha yBO3a.

Kibyune peun: nosphe, 3amrihenu mpocTop, oprancka mpou3BO/Iiha, UCTPAKUBAKE H
pa3Boj.
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Vegetable production in North Macedonia
Zvezda Bogevska™, Gordana Popsimonova?, Rukie Agic!, Margarita Davitkovska®

YUniversity of "Ss. Cyril and Methodius", Faculty of Agricultural Sciences and Food-Skopje, 16
Makedonska brigade, 1000 Skopje, North Macedonia
*e-mail: zvezdabogevska@gmail.com

With a contribution of one third to the total value of agricultural production, 900 thousand
tons average annual production volume and over 50 thousand arable hectares, vegetables
represent the most important sub-sector in the total agricultural production. The total size of
arable land with cultivated vegetables varies depending of the crops. Leading crops are
pepper, tomato, watermelon, cabbage and cucumber which account for almost 68% of the
total vegetable production. There is an increase in production of processing peppers and
cabbage, and a decrease in areas under cash crops such as tomatoes and cucumbers. The main
reasons are lack of labor, a large number of cultivars and hybrids of not uniform quality,
losses in the seedling production (absence of seedling production center), lack of contract
production and inappropriate post-harvest practices.

Production takes place in protected areas (glasshouses and plastic houses — as stationary
structures, and walk-in tunnels as mobile structures) and outdoors. Glasshouse production
decreased in the areas that are heated with a corresponding reduction in production. There is a
considerable gap in the introduction and implementation of new and efficient technologies in
the greenhouse sector. Practically there are no funds for research and development for almost
a decade which results in inefficient, labor intensive practices with low yields.

Recently there is a great demand for fresh organic vegetables, produced in right edaphic and
climatic conditions. The area cultivated with organic vegetables in 2020 was 129ha (organic
and in conversion) out of a total certified organic area (3957ha) or 0.2% of the total area
under vegetables. Major vegetable crops in organic farming are beans, pumpkins, leafy
vegetables. The area with fruit vegetables is limited, due to difficulties in the cultivation
process accompanied by a lack of adequate know-how. On the other hand, the demand for
organic vegetables is continuously increasing. There is also large support from the
government that is mainly oriented towards direct payments and sales, but not for research
and development.

In conclusion, in addition to the direct payments, the government should consider long year
integrated projects to intensify the local production of fresh vegetables. That would have a
positive impact on the economy in terms of import reduction.

Keywords: vegetables, protected houses, organic, research and development.
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IIponseoama nuseha y Cpouju — nepcnexkTuse u pa3Boj
Amna Byjomesuh*!, Cannpa Bykosuh!

YVuusepsumem y Beoepaoy, Iowonpuspeonu paxynmem, Hemarouna 6, 11080 3emyn, Cpéuja
*e-mail: ana@agrif.bg.ac.rs

[IBehapcka mnpousBoama yOpaja ce y Hajwiahe TpaHe TOJHONPUBPEIHE MPOU3BOIILE.
HcTopujcku rieaaHo, rajewme IBeha cTapo je KOJMKO M JbyJACKH poa. Mnak, mpousBoama
useha y o0JuKy KOju JaHac M03HajeMo, 3anounmbe o cpenuHe XX Beka. [IpousBonmwa nseha
CBPCTaBa C€ Yy XOPTHKYJITYpHY IPOHM3BOJY, Ka0 HAjUHTECH3UBHU]Y TOJOIPUBPEIHY
JEeaTHOCT, KOja ©Ma BEOMa Ba)KHO MECTO Y CaBPEMEHO] IMOJbONPUBPEIHO] MPOU3BOIBI U
npomery. Y Cpbuju, npousBojama 1peha mociaenmux roanHa Oenexu pacT U 3ay3uMma CBe
3HaYajHUje MEeCTO. | TaBHU PETHOHU MPOU3BOIHE CKOHIIEHTPUCAHM Cy OKO BEJIMKHX TPaJIOBa.
Obum nomahe mpou3BojmE HE 3a/70BoJbaBa Norpede, ma je yBo3 mBeha u nasme Behu on
n3Bo3a. Pasmor Tome HUje HeAOCTaTaK CTPYYHOCTH, Beh 3acTapenocT objexkaTta M TEXHUIKUX
CpeAcTaBa, HE3aJ0BOJbaBajyhu KBaJUTET NPOM3BOJA, HEPA3BUjEHO TPXKUIITE Kao U
HE/IOBOJbHA TIOBE3aHOCT HAyKe W TIpakce. lemaHo Ha IyXu pok, pa3Boj 1mBehapcke
npousBome y Cpbuju, 6e3 003upa Ha MOTeHLMjalle Koje uMa, Huje Moryh 6e3 nasser pasBoja
UHPPACTPYKTYpe M JbyIACKUX pecypca. Ilopen moOpe exykamuje KaapoBa U IIyHE
nocBeheHocTr, MOTpeOHO je | TnpmiarohaBame CaBpEMEHMM TEXHOJOTHjaMa y IUJbY
obe30ehema TPOM3BOAKE BHUCOKE PEHTAOMIHOCTH Y3 J00ap KBaJIUTET MPOU3BO/IA,
KOHKYPEHTHOT Ha TPXMIITY, Ka0 M YKJbyYMBame€ CBHUX Iparehux cTpykTypa oI cTpaHe
apKaBe, Kpo3 CyOBEHIIHje U MporpaMe ca MUJbeM IMOJICTHIAka U yHaIpelema mpon3BoIbe.

Kibyune peun: nehapctBo, mpou3Boamka, MEPCIEKTHURE, pa3Boj, Cpouja.
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Flower production in Serbia - perspective and development
Ana Vujosevi¢*!, Sandra Vukovi¢?

'Faculty of Agriculture, University of Belgrade, Nemanjina 6, 11080 Zemun, Serbia
*e-mail: ana@agrif.bg.ac.rs

Flower production is one of the youngest branches of agricultural production. Historically,
the cultivation of flower crops is as old as the human race. However, the production of
flowers in the form we know today began in the middle of the 20" century. Flower
production is classified in horticultural production, as the most intensive agricultural activity,
which has a very important place in modern agricultural production and trade. In Serbia, the
production of flowers has been growing in recent years and occupies an increasingly
important place. The main regions of production are concentrated around large cities. The
volume of domestic production does not meet the needs, so the import of flowers is still
higher than the export. The reason for that is not the lack of expertise, but the obsolescence of
facilities and technical means, unsatisfactory product quality, underdeveloped market as well
as insufficient connection between science and practice. In the long run, the development of
flower production in Serbia, regardless of its potential, is not possible without further
development of infrastructure and human resources. In addition to good staff education and
full commitment, it is necessary to adapt to modern technologies in order to ensure high
profitability with good product quality, competitive in the market, as well as the involvement
of all supporting structures by the state, through subsidies and programs aimed at
encouraging and improvement of production.

Key words: development, floriculture, production, perspective, Serbia.
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IIpomeHa HyTPHTHBHHX M CEH30PHUX CBOjCTaBa MpHU mpepaau nospha
Jparana [aynosuh !, Jopana Mapkopuh?

YVuusepsumem y Beoepaoy, Iowonpuspeonu paxynmem, Hemarouna 6, 11080 3emyn, Cpéuja
*e-mail: draganap@agrif.bg.ac.rs

[ToBphe npezacraBiba GoraT U3BOpP BUTAMHMHA, MUHEPATHUX MaTepuja U AUJETHUX BJIAKaHA, a
JETYMHUHO3€ CaJpXKe M 3HayajHe KOJMYMHE NpPOTEHHA BHCOKE OMOJIOIIKE BPEIHOCTH.
Konzymupamem cBesxer nospha o6e36eleH je yHoc 6pojHux OMOaKTUBHUX KOMIIOHEHTH KOje
uMajy MO3UTUBaH e(eKkaT Ha JbYACKO 371paBibe. MehyTtum, Behuna nospha ce Mopa Ha HeKu
HAYMH TPEPaIuTH, C IHJbeM MoBehama MCKOPHCTUBOCTU W CBApPJHHBOCTH, Ka0 U MOOHjama
NOTPeOHUX TEXHOJIOIIKUX KapakTepucTUka. [Ipu TomiaoTHOj oOpaau aonaszu 10 Aerpajanuje
TEpMOJaOUITHUX KOMIIOHEHTH, IITO Y OCHOBH 3HauH Ja he ce npu onepanyjama OJaHIIMpamka
U KyBama, yClIeJl eKCTpakifje, CMambUTH cajpxaj XuapocosyOuwnHux ButamuHa (LI, b-
KOMIUIEKC), a /a he ce mpH orepaiyjaMa MpKEHha CMABUTH CaApXkKaj JTUMOCOTYyOUITHUX
ButamuHa (A, JI, E, K). Ha crabunHocT BuTamMuHa mpu npepajy, OCUM TeMmIieparype, yTudy
u pH BpenHoct, caapxaj MUHEpaIHUX MaTepuja, MPHUCYCTBO KuceoHMKa M nejctBo UV
3pauera. KaporeHouau cy rpyna XeMujCKUX jeIUbEbha KOja MPeCTaBibajy 00jeHe MUTMEHTe
noBpha u Boha (MpKBa, mapajaj3, THKBa, MApUKa U 1p). Y OBy IPYIly CHANajy U jeIUbCHA
KOja MMajy IMPOBUTAMUHCKY aKTHBHOCT, O] KOjHX je Haj3HA4ajHUju [-KapOTeH, MPOBUTAMHH
BUTaMMHa A. YTBpheHO je ha ce caapika] YKyNHHX KapOTCHOWJA y THKBH, MOABPTHYTO]
pa3IMYMTUM HauMHUMa TOIUIOTHE 00pajie, 3Ha4ajHO CMambUO Y OAHOCY Ha cUpoBy (3a 61,5 —
68,5%), a ma je mpu omepanyju KyBama ryoutak msHocuo 7 — 10% Buime y ogHocy Ha
TOIUIOTHY 00pajly Y KOHBEHIIMOHAIIHO] U MUKpoTanacHoj nehuuiu. TokoM TornoTHe oOpane
noBpha nemasajy ce oapeheHe mpomMeHe W Ha AMjETHUM BJIakHMMa. YTBpheHo je na ce
KyBaHO noBphe siakme u Opke Bapu y OJHOCY Ha cupoBo. IIpu KyBamy Kynyca UM MpKBeE,
JUTHUH M XEMHUIIEeNyJio3a OCTajy HENMpPOMEHEHHU, JOK ce 3HayajHa TMpOMEHa JemaBa Ha
LEJNyJI0O3d M TMEKTHHY. TomjaoTHOM oOpanoMm moBpha y BIaXHO] CpeAMHH, A0JIA3U 10
JAeTUMHUYHE XUAPOIU3€ MOJIeKyjJa TpOTONEKTHHA, HacTaje TNeKTHH, KOoju moBehaBa
BHCKO3UTET pacTBopa. BiiakHa, koja Cy HepacTBOpJbUBA Yy BOJM, JEIMMHUYHO CE Pa3Naxy, a
nocJenuIa OBUX MPOMEHa je OMEKIIIaBame MoA0oBa. [lopen mpoMene KOH3UCTEHIH]e, TOKOM
npepaze moBpha, ofBHjajy ce M OpojHE XEMHJCKE peakllhje E€H3UMCKOT U HEEH3MMCKOT
NoTaMbMBamka, KOje JONMpPUHOCE MpoMeHH 0oje, yKyca W Mupuca mnpousBoia. lIpema
JOCTYITHUM JIUTEpaTypHUM IOJalKMa, TOIUIOTHA 00pajia He Mopa Hy>KHO J1a 3Ha4l CMambeHhe
HYTpHj€HaTa Yy HAMUPHUIIM, & CAMUM THM M HyTpUTHBHE BpeaHocTH. Haume, yTBpheHo je na
ce TOIUIOTHOM 00pasoM mapajaj3za noBehaBa OHOJOIIKA JOCTYIMHOCT JIMKONEHA, a Jla ce
HAKOH BJIAYKHE TOIUIOTHE 00pajie cmanaha mosehasa caipikaj Kaimujyma.

Kibyune peuu: mosphe, ToruiotHa oOpajga, BUTAMHHH, KapOTEHOWIH, AMjeTHA BIIaKHA,
NOTaMIbUBAE.
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Changes of nutritional and sensory properties during vegetable processing

3 (%
Dragana Paunovi¢™, Jovana Markovi¢?

'Faculty of Agriculture, University of Belgrade, Nemanjina 6, 11080 Zemun, Serbia
*e-mail: draganap@agrif.bg.ac.rs

Vegetables are a rich source of vitamins, mineral matter and dietary fibers, and leguminoses
in addition contain significant amount of high biological value proteins. Consumption of
fresh vegetables ensures the intake of numerous bioactive compounds that have benefits for
human health. However, most vegetables must be processed in some way, with the aim of
increasing bioavailability and digestibility, as well as obtaining the necessary technological
characteristics. Thermolabile compounds degrade during heat treatment, which basically
means that the content of water-soluble vitamins (C, B-complex) will be reduced during
blanching and cooking operations, due to extraction, and that the content of fat-soluble
vitamins (A, D, E, K) will be reduced during frying process. Besides temperature, the
stability of vitamins during processing is also affected by pH value, mineral matter content,
the presence of oxygen and the effect of UV radiation. Carotenoids are a group of chemical
compounds that represent colored pigments of vegetables and fruits (carrots, tomatoes,
pumpkins, peppers, etc.). This group also includes compounds that have provitamin activity,
among which the most important is R-carotene, the provitamin of vitamin A. It was found that
the content of total carotenoids in the pumpkin, subjected to various heat treatment methods,
significantly decreased in relation to unprocessed one (by 61.5 — 68.5%). Also, during the
cooking the loss of carotenoids was increased (7 — 10%) in relation to baking in a
conventional and microwave oven. During the heat treatment of vegetables, certain changes
also occur in dietary fibers. It has been determined that cooked vegetables are easier and
faster to digest than raw ones. During cooking cabbage and carrots, lignin and hemicellulose
remain unchanged, while a significant change occurs in cellulose and pectin. By cooking of
vegetables, partial hydrolysis of protopectin molecules occurs, resulting in the pectin
formation, which increases the viscosity of the solution. The fibers, which are insoluble in
water, partially decompose, resulting in the fruits softening. In addition to the change in
consistency, during the vegetable processing, numerous chemical reactions of enzymatic and
non-enzymatic browning occur, which contribute to the change of color, flavor and aroma of
the product. According to the available literature data, heat treatment does not necessarily
mean a reduction of the nutrients in food, and thus the nutritional value decrease. Namely, it
was found that applied heat treatment increases the bioavailability of lycopene in tomatoes,
also increases the calcium content in spinach.

Keywords: vegetable, heat treatment, vitamins, carotenoids, dietary fibers, browning.
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EdexTn npumMene npenu3He no/b0NpuBpe/e Y XeMHjCKOj 3alITHTH PATAPCKHUX yceBa
Musnom Iajuh*™?

YVuueesumem y Hoeom Cady, Uncmumym Buocenc, [p 3opana Bunhuha 1, 21000 Hosu Cao,
Cpouja
2Vuusepsumem y beozpaoy, Iowonpuspeonu gpaxynmem, Hemaruna 6, 11080 3emyn, Cpbuja
*e-mail: pajic@biosense.rs; paja@agrif.bg.ac.rs

Edextu npuMmeHne npenusHe MoJjbONPUBPEE CY BUIJBUBU KPO3 €KOHOMUYHOCT NPOU3BOMIHE,
panroHaIHO Kopuilheme HHIyTa Y IPOU3BO/IbH, CMakhEeHhe aHIAXKOBaha JbYICTBA U TEXHUKE
U KOHTUHYHMpaHy 3allTUTYy >KUBOTHE cpeauHe. [IpaBUiHO cnpoBeleHa XeMHjCKa 3alliThuTa
MOXE y 3HA4yajHO] MEpU YTHLATH Ha MO0jaBy W MHTEH3UTET LITETOYMHA Ha PaTapCKUM
yceBuMa, Ia TUME U Ha oOuM xemujcke 3amtute. [lpecynan ¢dakrop Ha edexar xemujcke
3alITUTE paTapCKuX KyJTypa jecte ogabup oarosapajyher mecTuiyia, HEroBO palMoOHAIHO
Kopuiheme U paBUIHA aluIMKallyja.

CaBpeMeHe TEXHOJOIHMje IMpelM3HE IMOJbOIPUBpENE KOje Ce JaHac KOpPHUCTE Yy paTapckoj
MIPOM3BO/IBY [O/Ipa3yMeBajy KOpUIINehe pa3IuuUTUX TEXHUKA Y XEMHU]JCKO] 3alITUTH yCeBa:
KOHTpOJIa CeKLHja, JUHAMUYKH MPOTOKOMEp, NMPUMEHA BapujaOMIHUX HOPMH TPETUpPambA -
VRT, npumeHa najbUHCKE IETEKIM]e MTETOYNHA y YCEBY, TpUMEHA OCCITUIIOTHUX JICTEIUIA Y
XEMH]jCKOj 3aITHTH yCeBa, CEJIEKTUBHA XEMH]jCKa 3aIuThTa — SPot Spraying u ap.

Y pangy je aHamu3upaH edekar MNPUMEHE TWHAMHUYKHX IPOTOKOMEpPa KOJ paTapCKuxX
IpcKaauna U edexkar NpuMeHe OeCHHJIOTHUX JIeTeNUla Y XEMH]CKOj 3allTHUTH paTapcKuX
yceBa. [IpumMeHOM AMHAMUYKOT IPOTOKOMEpPA j€ YCTaHOBJLEHO OJICTYNAWkE O]l 337aTe HOpMe
TpeTHpama M J03BOJLEHOT OJCTYNama Koj parapckux npckanuma (200 1-hat £ 10%) na
6,95% TpeTHpaHUX TOBpIIMHA, IITO je 3a Tocleauily mmano Behe TporkoBe HaOaBKe
xemujckux cpeacraBa 3a 10,33%. Cama mnpuMeHa OecHMIOTHE JIeTEIHIAa y XEMH]jCKOj
3aINTUTH MIIEHHIE Opu Op3uHH jleta of 3 m-s™ je omoryhuna 32% Behu npuHOC Y 0JHOCY Ha
Op3uny sera o 5 m-s?t, u 15% Behu nmpuHOC y OJHOCY HA KOHBEHIMOHAJHY XEMHjCKY
3aIITUTY paTapckoM TmpckanuioM. OBaj pe3yiarar je OCTBapeH Ha OCHOBY 00Jbe
MOKPUBEHOCTH  TpeTUpaHor yceBa Kopumhewem OecrimiotHe Jjerenuue  (23,4%
MMOKPUBEHOCTH) Y OJHOCY Ha aruluKaIujy ChpoBeleHy parapckoM mpckamuiom (10,7%
nokpuBeHocTH). [IprMeHa TexHoIOTHja Mpelu3He NOJbONPBPEE y CETMETY 3alITUTE OHba
HaM omoryhaBa KOHTpOJy KBajJMTETa 3alliTUTE YyCeBa, ONTUMHU3ALU]y TNPOU3BOAEKE U
KOHTPOJY KBaJUTE€Ta paja PyKOBaolla Ha HA4YMH KOjU je 10 cafga OMO MOTIYHO HOB U
HEIOo3Har.

KibyuHne peuu: AMHAMUYKH TPOTOKOMEp, OECIMIIOTHA JIETEIHIA, paTapcKe IPCKAIHUIE,
MIPUHOC, TOKPUBEHOCT yCeBa.
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Effects of application of precision agriculture in chemical protection of field crops
Milog Paji¢™?
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2University of Belgrade, Faculty of Agriculture, Nemanjina 6, 11080 Zemun, Serbia
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The effects of the application of precision agriculture are visible through the economics of
production, the rational use of inputs in production, the reduction of human and technical
engagement and the continuous protection of the environment. Properly implemented
chemical protection can significantly affect the occurrence and intensity of pests on field
crops, and then the scope of chemical protection. The decisive factor on the effect of
chemical protection of field crops is the selection of the appropriate pesticide, its rational use
and proper application of pesticide.

Contemporary technologies of precision agriculture used in crop production include the use
of various techniques in chemical crop protection: section control, dynamic flow meter,
variable rate technologies - VRT, remote sensing in pest detection, application of unmanned
aerial vehicles - UAV’s in crop protection, selective chemical protection - Spot Spraying et
al.

The paper analyzes the effect of the application of dynamic flow meters in field sprayers and
the effect of the application of UAV’s in the chemical protection of field crops. The
application of a dynamic flow meter revealed a deviation from the set treatment norm and the
allowed deviation of field sprayers (200 I-ha? + 10%) on 6.95% of treated areas, which
resulted in higher costs for the purchase of pesticides by 10.33%. The application of UAV’s
in the chemical protection of wheat at a flight speed of 3 m-s* provided 32% higher yield
compared to the flight speed of 5 m-s?, and 15% higher yield compared to chemical
protection with a field sprayers. This result was achieved on the basis of better coverage of
the treated crop using an UAV’s (23.4% coverage) compared to the application carried out by
a field sprayer (10.7% coverage). The application of precision agricultural technologies in the
plant protection segment enables us to control the quality of crop protection, optimize
production and control the quality of work of the operator in a way that has been completely
new and unknown until now.

Keywords: dynamic flow meter, UAV, field sprayer, yield, coverage of plants.
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YTBphuBame HyTPUTHBHUX KaPAKTePHCTHKA JHUCTOBA U IJIO/I0BA /IBA T€HOTHIIA
KBHHOje: IPUMEHAa CTIEKTPOCKONCKUX MeT01a Y KOMOMHAIUjU ca MYJITHBAPHjaHTHOM
aHAJIU30M

WUnuuka Iehunap™, Jlparana Pamuuh?®, Pagenxo Pagomesuu?, Bypha Kpctuh?, Crea
Jlesuh?!, 3opuria Jopanosuh?, Cnahana Casuh?

Yomonpuspeonu paxynmem, Yuusepsumem y Beoepady, Hemaruna 6, 11080 3emyn, Cpbuja
Xemujcku paxynmem, Yuueepsumem y beoepady, Cmydenmcku mpe 12-16, 11158 Beozpao, Cpbuja
*e-mail: ilinka@agrif.bg.ac.rs

[{nsp oBOT HCTpaXKKBama je OMO Ja ce UCIUTA CTPYKTypa JINCTA | IUI0Aa KBUHOJE, Kao U Ja ce
YTBPAM KBJINTATHBHU CACTaB PE3EPBHUX KOMIIOHEHTH JIMCTOBA U IUIO/IOBa (ceMeHa) JiBe
copre (Puno u Titicaca) npumerom komruieMeHTapaux Texauka (Fourier Transform Infrared
- FT-IR u PamanoBe cmnekrpockonuje). ExkcriepuMeHT je CIpoBeJeH TOKOM BeEreTalloHe
ce3one 2016. rogune Ha ceBepy CpOuje. Y3opim miuesenor jucta C. quinoa y Tpu pa3BojHe
daze oxapaktepucanun cy ATR (Attenuated Total Reflectance) FT-IR cnextpockonom
(IRAffiniti-1, Shimadzu, Japan). PamamoBa crexrpockonuja ypalena je momory XploRA
criektpockona (Horiba Jobin Ivon) Ha y3myxHEM mpecenuma IUI00Ba. AHainu3a TIIABHHX
kommnoneHntu (PCA) je m3Bemena momohy PLS ToolBok-a, v.6.2.1, 3a MATLAB 7.12.0
(R2011a). IIpema pesynraruma gobujenum nmomohy FT-IR y kombunanuju ca PCA, nmpomene
y CIIEKTpHMa KOje Cy Y BE3H ca cajpKajeM MPOTeHHa, YIJbeHUX XHUIpaTa 1 JUTHUHA [TOBE3aHe
Cy ca MpoMeHaMa XeMHjCKOT cacTaBa y JJUCTOBUMA TOKOM BETreTaTHBHE, TeHEpAaTUBHE U (a3e
3pema U yKa3yjy Ha KapakTepUCTUYHE T'CHOTHIICKE pa3liuke TOKOM pasBuha. BapujaGie
Hajseher uHTeHsuteta ayx PCl oce Ha mosummjama 1541 u 1620 cm? cy wnajsume
OJITOBOPHE 3a pa3iuKe m3Mel)y reHOTUIIOBa y BereTaTUBHO] (ha3m, a MPUITUCY]y Ce caapiKajy
Amidu Il u cexynmapuoj crtpyktypu Amid | rpyme. AHamu3oMm pesyirara TJIaBHHX
KOMIIOHEHTH Ha OCHOBY PaMaHOBHX CHEKTpa OTKPHUBEHE Cy JBE pa3jHyuTe Tpyme, a
kinacuukoBaHe Tpema pa3nukaMma u3Mel)y TeHOTHIOBa, youeHe Ha o0a Jena ceMeHa,
nepucnepMy U KOTHIIeTOHMMA. AHAIM30M BapHjaliiM MCTaKHyTa je Tpaka Ha mo3unuju 472
cm?, koja ykasyje Ha cajpikaj aMHJIONEKTMHA y perju mHepucrepMa. Y KOTHIEIOHHUMA,
crextpanan permoH ox 1000 mo 1650 cm? ykasyje Ha Bapmjabme ca Hajsehum
HHTEH3UTETHMA KOje YKJby4dyjy Tpake Amida I, Il rpyne u ¢putnHa, Koje HajBUIIE TONPUHOCE
pasnBajamy usMely reHorumnoBa. FT-IR u PamanoBa crekrpockonuja y KOMOWHAIUjU ca
MYJITHBApUjaHTHOM aHAJM30M MOTY C€ KOPHCTUTH Kao YCHeNmaH ajaT 3a HCIUTHBAHkE
OMOXEMHjCKUX POMEHA JINCTOBA U IJI0[0BA PA3TUYUTHX T€HOTUIIOBA KBHHO]E.

Kibyune peun: Puno, Titicaca, cactas nucroBa u tionaa, Paman, ATR FT-IR, PCA.
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Determination of nutritional characteristics of leaves and fruits of two quinoa
genotypes: application of spectroscopic methods in combination with multivariate
analyzes

Ilinka Pe¢inar %, Dragana Ranci¢!, Radenko Radosevi¢!, Purda Krsti¢?, Steva Levié!, Zorica
Jovanovi¢!, Sladana Savié¢t

YFaculty of Agriculture',University of Belgrade, Nemanjina 6, 11080 Zemun, Serbia
2Faculty of Chemistry, University of Belgrade, Studentski trg 12-16, 11158 Belgrade,
Serbia
*e-mail: ilinka@agrif.bg.ac.rs

The aim of this study was to investigate the quinoa leaf and fruit structure, as well as to
determine the qualitative composition of leaf and fruit (seed) reserves of varieties (Puno and
Titicaca) using two complementary spectroscopic techniques (Fourier Transform Infrared-
FT-IR and Raman). The experiment was carried out during the 2016. growing season in the
north Serbia. The milled leaf samples of C. quinoa at three developmental stages were
characterized by ATR (Attenuated Total Reflectance) FT-IR wusing a spectrometer
(IRAffinity-1, Shimadzu, Japan). Raman spectroscopy was performed by using an XploRA
spectrometer (Horiba Jobin Yvon) on the longitudinal fruit sections. The Principal component
analysis (PCA) was performed by means of PLS ToolBox, v.6.2.1, for MATLAB 7.12.0
(R2011a). According to the results of FT-IR analysis combined with PCA, the changes
associated with proteins, carbohydrates, and lignins content are related to interchanges in leaf
growth during vegetative, generative, and mature stage are observed in division into two
groups. The highest intensity loadings along PC1 at 1541 and 1620 cm™ are mostly
responsible for the differentiation among the genotypes at vegetative stage, and they are
attributed to Amide Il and | secondary structure content, respectively. The analysis of the
scores of the principal components based on the Raman spectra revealed two groups,
classified according to genotype differentiation observed on both seed compartment. The
analysis of the loadings highlighted the band at 472 cm™, probably related to the amylopectin
content in the perisperm region. In the cotyledons, the spectral range from 1000 to 1650 cm*
has the highest intensity loadings, including bands from Amide I, 1l and phytin, the most
responsible for genotype separation. FT-IR and Raman spectroscopy combine with
multivariante analysis can be used as a successful tool to examine the biochemical changes
within the quinoa genotypes of their leaf and fruit samples.

Keywords: Puno, Titicaca, leaf and fruit composition, Raman, ATR FT-IR, PCA.

24



HepcneKTnBe OIlVIECMEHUBaKA NMMILICHUIE

Jecumup Knexesuh*!, Anexcannap Iaynosuh?, I'opnana Bpankosuh®, Jenuua Kusuh?,
Ceernana Possesuh Hukonuh®, Jlanumna Muharosuh®, Xemko Jonujanosuh®

YWnueepsumem y Mpuwmunu ca npuspemenum ceouwmem y Kocoeckoj Mumposuyu,
Homonpuspeonu gaxyrimem, Jlewax, Konaonuuxa 60., 38228 Jlewax, Kocoso u Memoxuja, Cpouja
2Vuusepsumem y Kpaeyjesyy, Aeponomcku paxyimem y Yauxy, Lapa Jywana 34, 32000 Yauax,
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3Vuusepsumem y Beozpady, ITowonpuspeonu gpaxyimem, Hemaruna 6, 11080 3emyn, Cpéuja
*Bucoxa Iomonpuspedno-npexambena wiona, Rupuna u Memoouja 1, 18400 Ipokynwe, Cpbuja
*Uncmumym 3a Exonomuxy nomonpuepede, ya. Boneuna 15, 11060 Beozpao, Cpbuja
®Ipuspeona Komopa Cpéuje, Pecascka 15, Beozpao, Cpbuja
*e-mail: deskoa@ptt.rs

[Tmenuna je BakHa BpCTa JKUTapULa KoOja C€ KOPHUCTU 3a IMPOU3BOMAKY IMpeXpamMOCHUX
MPOM3BOJIA, aTKOXONHUX muha, papmaneyTckux mpou3Boaa, ouoropusa. [lmeHnuno ceme je
jemaH oj HajBAXHUJUX H3BOpa IMPOTEHMHA, KA0 W YIJbCHHX XHIparTa, MAacTH, BUTAMHHA W
MUHEpaHUX €JIeMeHaTa y XpaHu 3a Jbyle U HCXpaHy. EBOIyIMOHM pa3BoOj TMILIEHUIIE
KapakTepHIly IMpOMeHe MOpP(OIIOIMKO aHATOMCKHX OCOOMHA, MPOMEHE TI'eHOMa Koje Cy
MOBE3aHe ca aJalTHBHOIINY HAa Pa3IMYUTE EKOJOIIKE YCIOBE M TMOBE3aH ca MpoMeHama
OMOJIOMIKOT M €KOHOMCKOT TpHUHOCAa M OCOOMHa KBaymTeTa. TokoMm mepuona ox mpe 10
XWJbaJla TOMHA JI0 JaHAC, YOBEK je CBOJUM OIUIEMEHMBAYKUM PAJOM U CTBAPAHEM HOBUX
TCHOTUIIOBA YTHIIA0 Ha TIPOMEHE Y OWJBHO] AapXUTEKTYpPH, NPUHOCY, KBAIUTETY U
MPUIATOJJbUBOCTH OMOTCKUM M aOMOTCKUM ycnoBuma. [IpuHOCH KuTapuiia Cy ce 3Ha4ajHO
noBehany Mmie3NeceTux W CelaMJIeCeTUX TOJMHA MPOIUIOT BeKa, jep cy (apmepu Op30
YCBOjWJIM HOBE COPTE M METOJIe y3roja TaKO3BaHE ,,3eJeHe peBosynuje’. OrieMenuBaun cy
CTBOPHJIM M MOTY KpewpaTH y OyAayhHOCTH HOBE T€HOTHIIOBE MIICHHUIE Ca MOOOJHIIAHOM
edukacHomhy y ynorpedbu H, mro he nonpunetn noctuzamy Beher u ctabuiHOr mpHUHOCA,
O0oJper KBaNUTETAa 3pHA M 3aIITHTH XUBOTHE cpeauHe. [lopen oBor mpwucryma, maaHac
OIJIEMEHUBAYH CTBapajy COpTE ca MalldM CaApXkKajeM pe3epBHUX MpoTenHa, ca Behom
edukacHomhy ycBajama a3oTa, MpuiaroljeHe Ha Mame J03€ HCXpaHe a30TOM W BehoM
e(UKaCHOIIly YCBajama a30Ta y IJbY CMambeha HEMCKOPUIITNEHOT a30Ta U 3allITUTE KUBOTHE
cpenune. CaBpeMeHEe OHMOTEXHOJOIIKE METOJe MOTYy JONPHHETH OuYyBamy H ToBehamy
TeHeTUYKE BapHjaOMIHOCTH, e(DUKACHH]EeM OIUIEMEHHBAkY COPTH, KOje Cy €KOHOMUYHE Y
MIPOU3BOJIHHM, Ca TMOXKEJBHUM TEXHOJOMIKMM W HYTPUTUBHUM KBAJIUTETOM 3a TPOHU3BOIBY
3JIpaBe XpaHe.

KJ’by'{He peun: nucHnuIa, OorIeMEBbUBAKBE, IIPUHOC, KBAJIUTET, OTPaHUYCH:A.
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Perspective of wheat breeding
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YWniversity of Pristina in Kosovska Mitrovica, Faculty of Agriculture, Kopaonicka bb., 38228 Lesak,
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2University of Kragujevac, Faculty of Agronomy in Cacak, Cara Dusana 34, 32000 Cacak, Serbia
University of Belgrade, Faculty of Agriculture, Nemanjina 6, 11080 Zemun, Serbia
* College of Agriculture and Food Technology, Cirila i Metodija 1, 18400 Prokuplje, Serbia
®Institute for Agricultural Economics, Volgina Street 15, 11060 Belgrade, Serbia
®Serbian Chamber of Commerce and Industry, Resavskal5, Belgrade, Serbia

*e-mail: deskoa@ptt.rs

Wheat is an important cereal species which use for production of food products, alcoholic
beverages, pharmaceutical products, biofuels. Wheat seed is one of the most important source
of protein as well as carbohydrate, fat, vitamins and mineral elements in food for human and
nutrition. The evolutionary development of wheat is characterized by changes in
morphological and anatomical characteristics, changes in the genome that are associated with
adaptability to different environmental conditions and changes in biological and economic
yield and quality traits. During the period from 10 thousand years ago until today, man,
through his breeding work, and creating new genotypes, has influenced the changes in plant
architecture, yield, quality and adaptability to biotic and abiotic conditions. The grain yields
significantly increased in the 1960s and 1970s because farmers rapidly adopted the new
varieties and cultivation methods of the so-called “green revolution”. Breeders have created
and can create in the future new wheat genotypes with improved efficiency in the use of N,
which will contribute to achieving higher and stable yields, better grain quality and
environmental protection. Today, breeders have choice of two direction. In addition to this
approach, today breeders create varieties with low content of storage proteins (gluten), with
higher efficiency of nitrogen uptake, adapted to lower doses of nitrogen nutrition and higher
efficiency of nitrogen uptake in order to reduce unused nitrogen and environmental
protection. Modern biotechnological methods can contribute to the preservation and increase
of genetic variability, more efficient breeding of varieties that are economical in production,
with the desired technological and nutritional quality for the production of healthy food.

Keywords: wheat, breeding, yield, quality, limitations.

26


mailto:deskoa@ptt.rs

PacnpckuBaun u al)yBantu: moryhHocru 3a nopehame epukacHOCTH XepOuIUIA U
CMamebe 3aHolIeHha

Munan Bpankos !, Munena Cumuh?

YUnemumym 3a kyxypys ,, 3emyn Iowe *, Cro6odana Bajuha 1, 11185 Beozpao, Cpbuja
*e-mail: brankovmilan@gmail.com

[Ipumena xepOuuuAa y CKJIONY HHTEIPUCAHOI CHUCTeMa cy30Mjama KOpoBa Mopa OUTH
ypaheHa Tako na ce TOCTUTHE HajBuIIa Moryha e(pUKacHOCT W CMamd IOTEHIWjajiaH
HEraTUBaH YTUIA] HA JKUBOTHY CpeAMHYy U cycenHe Owsbke. Ha Taj HaumH je moryhe
MPOJY>KUTH KUBOTHU BEK XepOuuuaa, ¢ 003MpoM Ha BeoMa Majiu Opoj HOBUX XepOuuuia Ha
Tpkuity. M360pom oparomapajyher aljyBanta Memajy ce (U3NUYKO-XEMHjCKE OCOOMHE
pacTBopa, 4nMMe ce ToBehaBa ycBajame XepOWIHIa Ol CTpaHe OWJbKE IPEKO CMambCHa
MOBPIIUHCKOT HAOHA MU UHTEPAKIMjoM ca KyTukynoM. [lojequnau aljyBaHTH yKpYIHaBajy
Kalubulle XepOuuuaa yjenHo cmamwyjyhu apudt. PacnpckuBauu, Kao 3aBpLIHM €IEMEHTU Y
OpUMEHH Xxepouuuzaa, ojpelyjy HOKPOBHOCT M 3aHOIIEHE XepOuuuaa. YKOJIHKO CYy
MPOU3BEJCHE Karsbhile Mamke o 100 Mmukpomerapa, OHE Cy BeOMa IMOJI0KHE OJHOUIEHY ca
MPUMapHOT MECTa MOJ yTULajeM BeTpa U oOpHyTo. bpojHuN nuTepaTypHu mogay yKasyjy Ha
3HauajHO TmMoBehame ePuKacHOCTH XepOWmHIa YKOJIWKO TPUMEHY TpaTd J0JaBambe
aJjyBaHaTa. YKOJMKO pacHpCKHMBaud HEMAjy YTHIIaja Ha eUKacHOCT xepOuimaa, moryhe je
Jla ce KOPUCTE OHM PaCIpCKUBAYH KOjU IPpou3Bojie rpyoe karspuile (Behe ox 600um), anme ce
CIpeyaBa 3aHOIICHE XepOUlluIa Ha CyCe/IHE yCEeBe.

Pesynratn Hammx HWCTpakWBama Yy KOHTPOJIMCAHUM YCIMBAMA YyKaszyjy Ja JoAaTak
ahyBanaTa y xepounuanu pactBop nosehasa eduxacHoct o 18,7 no 38,3 % y ogHoCcy ucte
xepouluaHe TperMaHe Oe3 ajajyBaHara. MCTO Tako, y JIBOTOJUINGEM MOJHCKOM OTJIETY
noBehaHa je edukacHOCT HUKOCYNI(ypoHa Kajga je MpUMEHY MpaTHO J0JaTaK HEjOHCKOT
cypdakraHnTa Kao ajajyBanTa 3a 6,8 %. [la 3aHOmIIeHe XepOUllnIa MPeICTaBba MOTSHIIH]aTHY
OMACHOCT MO CycenHe OuJbKEe MOKa3ao je Oryie]] Y KOHTPOJUCAHHM YyCIOBHMa y KOME je
cumynupan Apudt. Mukpo mosze amkambe, riaudocara, ME30TpUOHA U HUKOCYIPypoHA
3HAYajHO CY OILITETHIIE CYHIIOKPET, COjY, yJbaHy TUKBY, yJbaHy PENUILy, Napajiaj3, marnpuKy u
3eneHy canaty. M300p pacmpckrBada HUje 3HAYAjHO YTUIA0 HA e(PUKACHOCT ME30TpHOHA U
pumcyndpyoHa ca TudeHcynypoH-METHIOM KOJ YETHPHU O]l IIeCT TECTUPaHUX KOpOBa Y
KOHTpoOJHcaHuM ycioBuma. Ca apyre cTpaHe, Y MOJbCKOM JIBOTOJIMWIIILEM OTIIEAY Kaja je
HUKOCYJN(YpOH MPUMEHEH TOTOBO Ja HHje MOCTojaja pa3liuka y cCMambeHy Onomace KopoBa
omno XR (mpousBonu ¢uHe karsbuie) wiv 1 11 qu3Hom (Beoma KpyrHe Karsbuile). Jlooujenu
nmojaly yka3yjy JAa MOCTOju MoryhHOCT mpuMeHe XepOulMaa M pachpcKUBauMMa KOjU
MIPOM3BOJIE KPYIHE KalbUIE, C TUM Ja je HBHX MOTPEOHO KOPUCTHTU Kaja Cy MojadaHa
Ba3/yIllIHA CTPYyjamba.

KibyuHe peun: epukacHOCT, IPUMEHA, 3aHOIICHE, XEPOULIHUTH.
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Nozzles and Adjuvants: the possibilities to increase herbicide efficacy and reduce
drift
Milan Brankov™, Milena Simi¢!

"Maize Research Institute “Zemun Polje”, Slobodana Bajic¢a 1, 11185 Beograd, Serbia
*e-mail: brankovmilan@gmail.com

Herbicide application as a part of an Integrated Weed Management system must be done
correctly in order to achieve the highest possible efficacy and decrease potentially negative
effects on the environment and neighbour crops. This approach makes it possible to prolong
herbicide usage, because of a limited portfolio for weed control on the market. The choice of
the appropriate adjuvant may changes the physico-chemical properties of the solution, which
increases the uptake of the herbicide by the plant through a reduction in surface tension or
interaction with the cuticle. Some adjuvants enlarge the herbicide droplets while reducing
drift. Nozzles, as the final elements in the applications, determine the coverage and drift. If
the produced droplets are smaller than 100 um, they are prone to an off-target movement
from the primary site under the influence of wind and vice versa. Numerous literature data
indicate a significant increase in the effectiveness of herbicides if the application is
accompanied by the addition of adjuvants. If the nozzles do not affect the effectiveness of the
herbicide, it is possible to use those nozzles that produce coarse droplets (larger than 600um),
which prevents the herbicide from spreading to neighbouring crops.

The results of our research in controlled conditions indicate that the addition of adjuvants to
the herbicidal solution increases the efficiency by 18.7 to 38.3% in relation to the same
herbicide treatment without adjuvants. In a two-year field trial, the efficiency of nicosulfuron
was increased when the application was accompanied by the addition of a non-ionic
surfactant as an adjuvant by 6.8%. That herbicide drift represents a potential danger to
neighbouring plants was shown by an experiment in controlled conditions in which drift was
simulated. Micro doses of dicamba, glyphosate, mesotrione and nicosulfuron significantly
damaged sunflower, soybean, pumpkin, canola, tomato, paprika and lettuce. The nozzle
selection did not significantly affect the efficacy of mesotrione and rimsulfuron with
thifensulfuron-methyl in four out of six weeds tested under controlled conditions. On the
other hand, in a two-year field trial when nicosulfuron was applied, there was no difference in
the weed biomass reduction with either XR (fine droplet products) or TTI nozzle (very coarse
droplets). The obtained data indicate that there is a possibility of application of herbicides
with nozzles that produce large droplets, when wind velocity is higher.

Keywords: application, efficiency, drift, herbicide.
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IIponena pu3uka oA KIMMATCKUX NPOMEHA HA OM/bHY pou3BoAmy y Cpouju

Mupjam Byjaaunosuh Manauh™, 3opuna Pankosuh-Bacuh!, Mapuja hocuh?, XKemko
JHomujanosuh?, Jlejan Byposuh?, Anexcannap Cumuh?, Anekca Jlunosan?, Jby6omup
JKusortuh!, Ana Byxosuh Bumuh'

YVuusepsumem y Beozpaoy, ITowonpuspeonu gpaxynmem, Hemarouna 6, 11080 3emyn, Cpbuja
*e-mail: mirjam@agrif.bg.ac.rs

ExcrpemMHn BpeMeHCKHM M KJIMMarcku jgorahaju Beh rogmHama JOHOCE IITETE U T'YyOUTKE
MOJHONIPUBPEIHO] Tpou3BoaAKU y CpOuju.

Kako O6u ce mpoleHWIN pU3HIM O] KIMMATCKUX MPOMEHA Yy CEKTOpYy MOJHOIPHUBpPENE, Y
OKBUPY wm3pane HamwonamHor mporpama mnpuiarohaBama KIMMATCKHM ITpOMEHaMa,
W3JIBOj€HU CY BPEMEHCKHU U KJIMMATCKH €KCTPEMH U T0jaBe KOje MOTY UMAaTH 3Ha4ajaH yTHIA]
Ha pa3BOj rajeHnX OmJbaka, Ka0 M BHUCHUHY W KBaIHTET mpuHoca. OBe mojaBe oOyxBaTajy:
BHUCOKE JIETH€ TeMIlepaType, HHUCKE 3HMMCKe TeMmIeparype, mpoinehHu Mpa3, Cyy,
WHTEH3UBHE TaJaBUHE, MOIUIaBe, Tpajl, aJld U MPOMEHE KOje Ce CIOpPO OJIBHjajy Kao IITO Cy
YHYTaproJuiima mpepacno/iena najiaBuHa u nosehame temmeparype Bazayxa. Ha ocHOBY
W3JIBOjEHUX TOTEHIUjATHO ONMACHUX I0jaBa (OpPMYIHCAHU Cy OMOKIMMATCKUA HHJIEKCH 32
paznuunte BohHe BpcTe, BUHOBY JIO3Y, CTPATEIIKHA BaXKHE paTapcKe KyJIType, Kao U JINBAJC U
MaIIbaKe.

[Ipouena cremeHa W3IOKEHOCTH OJa0paHUM I0jaBaMa U3BpIICHA je 3a TMPOILIOCT,
camammbocT U OyayhHOCT, Ha OCHOBY aHalM3e¢ JHEBHHUX I0JaTaka O TeMIlepaTypu |
nagauHama u3 €OBS 06a3e wuHTepnonmucanumx ocMmatpama (3a mepuon 2000-2019) u
npojeKiirja 8 pernoHATHUX KJIMMATCKUX MOJIEIa O/ CIICHAPHUjOM EMCHje TacoBa ca e(heKToOM
craknene Oamre RCP8.5, 3a mepuome 1986-2005, 2021-2040, 2041-2060 u 2081-2100.
[TpoiieHa pamHUBOCTH U3BPIICHA je€ HA OCHOBY MPOICHE TEKUHE COLMO-CKOHOMCKHX
Mmoclieniia Koje TOTEHIMjaTHO pH3WYHE II0jaBe MOry Jia HMajy, Ha HHBOY
aIMHUHUACTPATUBHUX OKpyra M Ha HUBOY Iieiie Teputopuje PemyOmuke CpoOuje. IMporena
pU3MKa je U3BPIICHA Ha OCHOBY MPOIICHECHUX CTETICHA U3JI0KEHOCTH U PAFUBOCTH.

KibyuHe peun: kimmMaTcKe IpoMeHe, KIMMATCKe MPOjeKInje, OMOKIMMATCKU UHAEKCH,
PamUBOCT, IIPOLIEHA PU3HKA.
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Climate change risk assessment for plant production in Serbia
Mirjam Vujadinovié¢ Mandi¢™?, Zorica Rankovi¢-Vasi¢?, Marija Cosi¢!, Zeljko Dolijanovic?,
Dejan Purovié!, Aleksandar Simi¢!, Aleksa Lipovac?, Ljubomir Zivoti¢!, Ana Vukovié
Vimi¢!

tUniversity of Belgrade, Faculty of Agriculture, Nemanjina 6, 11080 Zemun, Serbia
*e-mail: mirjam@agrif.bg.ac.rs

Extreme weather and climate events over the past years have been bringing damage and
losses to agricultural production in Serbia.

As a part of the development of the National climate change adaptation plan, weather and
climate events and extremes that may significantly influence the growth of agricultural plant,
their quality and yields, were defined as a first step in the climate change risk assessment
within the agriculture sector. Such events included: high summer temperature, low winter
temperature, spring frost, drought, intense precipitation, floods, hail and storms, but also
slow-onset changes such as inter annual redistribution of precipitation and rising air
temperatures. Based on the selected potentially dangerous phenomena, bioclimatic indices
were formulated for various fruit species, grapevine, strategically important field crops,
meadows and pastures.

The degree of exposure to selected weather and climate events was assessed for the past,
present and future, based on the analysis of daily data on temperature and precipitation from
the eOBS gridded observations dataset (2000-2019) and projections of 8 regional climate
models under the RCP8.5 greenhouse gases emission scenario, for the periods 1986-2005,
2021-2040, 2041-2060, 2081-2100. The wvulnerability assessment was done for the
administrative districts and the entire territory of the Republic of Serbia based on the
valuation of the severity of socio-economic consequences that considered events might have.
The risk assessment was done combining the estimated levels of exposure and vulnerability.

Keywords: climate change, climate projections, bioclimate indices, vulnerability, risk
assessment.
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YTHuaj cerse ,, TWiNn row* cejajuimoM Ha paHHu pacT U pa3Boj japux yceBa

Bojan Crunemesuh !, Anamapuja banajl, Bypo Banaj!, Upena Jyr!, Janujen Jyr!, bojana
Bpo3osuh!

Y*@axynmem azpobuomexnuuxux snanocmu, Yuusepsumem y Ocjexy, Braoumupa Ipenoea 1, 31000
Ocujex, Xpsamcka
*e-mail: bojans@fazos.hr

TexHonoruja mupoKOpeaHUX "OKOomaBUHA", MOMYT CYHILIOKpETa M KyKypy3a, y CBOjOj
MIPUMEHU BMa "KOHCTPYKIIMJCKO'" orpaHnYeHne Opoja OMspaka y mpocTopy, jep ce moBehamem
Opoja 6uibaka MO jeAMHULM MOBPIIMHE CMamyje pa3Mak u3mely Ousbaka yHyTap pena, ITO
JIOBOJIM IO Tora Aa ce ryctuHoM ceTBe u3Haa 70.000 Ousbaka mo XeKTapy CMamyje pacTojame
u3Mely Ouspaka ucnoa 20 v, mto nosehaBa Mel)yCOOHY KOHKYPEHLM]y CyCeTHUX OMbaka
KaKo 3a HaJI3EMHH PacT TaKko U 3a yKOpemwaBame. Ynorpedbom ,,Twin row” cejanuie, momohy
KOje ce ceMe MoJjaxe y ABOCTpyKe penose ca pazmakoM o 20 M (1j. 10 M 1eBo U 1ecHO 0
,,IICHTPATHOT"* pe/ia), WK y NUK-11aK popmu, OnIbKe nMajy Behu BereTanmoHu IpocTop, ma ce
y HaBesieHoM ckjiomy o 70.000 Ouspaka 1o XeKTapy, 3a MOjeAuHY OWJbKY YIa/beHOCT O/
omwbke 10 Ombke moBehasa ce Ha 28 M, omHOCHO 32 20% BUIIIE BereTalyjcKor mpoctopa. 13
Tora Ttakohe mpousuiaszu ga teopercko noehame ckiona Ha 100.000 6mibaka Mo XeKrapy y
JIBOCTPYKUM PEOBHMA TpEACTaB/ba WACHTUYHY KOHKYpPEHIH]y Mel)y Omibakama, KakBy Ou
nMane Owpke y ckiomy ox 70.000 mo xekrapy, IMOC€jaHe CTaHIAPJAHOM CEjaJIUIIOM.
[TpenMHUHApHU pE3yNTaTH HMCTPAXKUBAKA 3aNOYETHX CETBOM CYHIIOKpETa M KyKypy3a Ha
ornenHoM nosby Pakynrera arpoOHMOTeXHMYKHX 3HAHOCTH Ocujexk MmoTBplhyjy Teopujcke
MPEJHOCTH ,, IWin row” HauWHa CeTBE KaKO Ha WIECHTHYHY, TaKO M Ha mosehaHy ryctuHy
CKJIOIIa OBa JIBa yCeBa.

KibyuHe peun: cejanuiia, BereTallmoHH MPOCTOP, PaCT, pasBoj.
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Impact of seeding with Twin row planter at early growth and development of summer
crops

Bojan Stipesevi¢™t, Anamarija Banaj!, Puro Banaj?, Irena Jug?, Danijel Jug®, Bojana
Brozovi¢!

'Faculty of Agrobiotechnical Sciences Osijek, University of Osijek, Vladimira Preloga 1, 31000
Osijek, Croatia
*e-mail: bojans@fazos.hr

Technology of wide-row crops such as sunflower and maize in its application has
,,construction“ limit of plant population density in the space, because incrementation of plant
density is decreasing within-the-row spacing between neighbouring plants, which leads
toward the situtation that plant density above 70000 plants per hectare decrease space
between plants below 20 cm, which is increasing competition between neigbouring plants
both for above growth and root proliferation. By usage of ,,Twin-row* seeder, where seed is
laid in double rows with between-the-row space of 20 cm (i.e. 10 cm left and right from
,central“ row line), and in zig-zag pattern, plants have increased vegetative area, so in
described plant population of 70000 per hectare, space between neigbouring plants is
increasing at 28 cm, i.e. vegetative area is 20% larger. Furthermore, theoretical increment of
the plant population of 100000 plants per hectare in Twin-row pattern is representing the
identical competition between plants as they would have in 70000 plants per hectare density
established by standard single-row seeder. Preliminary results of research started by seeding
sunflower and maize at the Faculty of Agrobiotechnical Sciences Osijek Experimental
Station are confirming theoretical advantages of twin-row seeding practice, as of for
identical, also for increased plant densities of these two summer crops.

Keywords: planter, growth, development, vegetative area.
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KBaHTHUTATMBHO-TeHETHYKH MapaMeTPH 32 CA/IPKaj BJAKHOI IJIyTeHA KO/ XJeOHe 1
AYPYM NIIEHHULe

T'opnana bpaukosuh™, Jlejan Joaur?, Jlecumup Kuesxesuh®, Henan Bypuh*, Cama
Bacmbesuh®, Hpena Panunosuh!, JoBan I1aBnos?

YVuueepsumem y beozpady, Iowonpuspeonu gaxynmem, 11080 3emyn, Cpbuja
2Hnemumym 3a kykypys ,, 3emyn Iomwe *, Cno6ooana bajuha 1, 11185 Beoepao, Cpbuja
*Vuusepsumem y Hpuwmunu, ITowonpuspeonu gpaxyamem, 3y6un Iomox, Cpbuja
*Mezampeno Yuusepzumem, @axynmem 3a 6uogpapmune, 24300 bauxa Tonona, Cpbuja
*Uncmumym 3a pamapcemeo u nogpmapcmeso, Maxcuma Iopkoz 30,

21101 Hosu Cao, Cpouja
*e-mail: gbrankovic@agrif.bg.ac.rs

['myTen je mpoTenHCKH KOMIUIEKC OpalHa mineHuIe u3rpalen o pe3epBHUX MpOTEerHA 3pHa
IJyTeHUHA M TIUjajiiHa, KOjU OCTaje HAaKOH MCIUpama TECTa BOJOM Y LUJbY YKIamama
CKpOOHHX TpaHyJia U cacTojaka pacTBOPJHMBHUX y Boau. [lekapcka mHIyCcTpHja ponucyje aa
OpaiHo noceayje nepUHUCAHE OCOOMHE KBAJIMTETA 3a CajpiKaj NPOTEHHA, BIaKHOT U CyBOT
TJIyTeHa, peosomike ocoonre. OMHOC 3a caapikaj BIAKHOT IIyTeHa W IpoTenHa oxa 2,7 1o 3
1ocezyje TECTO ca ONTHUMAIHUM MEKapCKUM KapakTepucTukama. [{usbeBu oBor paja cy Omu:
MyJITUBapHjallliOHa aHalu3a BapHjaHce, oApehuBame KOMIIOHEHTH (EHOTUIICKE BapHjaHCe,
xepuTtabunnocTu y mupeM cmuciy (h%), ouekusane renernuke nooutu (GAM) za canpixaj
BiaxxHor riyTena (WG) kox 30 renorunosa (G) xiaeOHe U IypyM MIICHHIIE.

[Mosecku ornenu cy Bpmenn Tokom 2010-2011. u 2011-2012 Bereraunone ce3one (S) Ha Tpu
nokamutera (L): Pumcku IllanueBu, 3emyn Ilosbe, u IMamuncka Ckena. Cagpxaj WG je
onpehen NIR cnekrpomerpujom Ha ananuzatopy Infraneo (Chopin Technologies,
®paniycka) crangapaHom Metogom kanmmoOpamuje NF EN I1SO 21415-2. BapujaOuiiHocT
caapxkaja WG je 6una y omncery 22,83%-30,31% xox xnebne mmenwure, u 28,87%-36,33%
KoJ typyM nienune. bpoj xomorenux noarpyna 3a WG ytsphenux Ha ocHoBy Tukey (HSD)
TecTa je 6uo 9 xon xyieOHe MIIeHUIe W 7 KOJA IypyM MieHune. YTBpheHa je xujepapxuja
3HAa4YajHOCTH M3BOpa Bapupama 3a WG: S>L>G>L xS>GxS>LxSxG>GxL3a
xnebny mmenuny, 1 S>L X S>G>GxL>L>GxS>L xS x G 3a1ypyMm NIIeHUIy.
Konmnyank reHeTHYKe KOMIIOHEHTE BapHjaHCe W KOMIIOHEHTE BapHjaHCe ycJell MHTEPAKIIHje
TeHOTHUIl X CpeluHa je u3Hocuo 2,9 kon xyebHe mumeHune, u 0,7 Koj AypyM IIICHUIE.
KBaHTHTaTHBHO reHeTHdKH mapametpu h’y u GAM cy mMamu BeoMa BHCOKE, M BHCOKE
BpeaHoctu 93,6% u 18,4%, xox xneOHe MIICHHUIE, U CPeIke BUCOKEe BpemHocTH 79,7% u
10,2% xon aypyM TNIIEHHIEC, aHTUIUMHPajyhu ycrex y celeKnuju XjieOHe MIICHUIe Ha
Bucok WG.

Kbyune peum: Triticum aestivum ssp. aestivum, Triticum durum, BiaXXHH TIyTeH,

KOMIIOHEHTE (EHOTUIICKE BapHjaHCe, XEpUTAOMIIHOCT Yy IIUPEM CMHCIYy, OYEeKHBaHa
TeHeTHYKa JOOUT.
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Quantitative-genetic parameters for wet gluten content in bread wheat and durum
wheat

Gordana Brankovi¢™, Dejan Dodig?, Desimir Knezevi¢®, Nenad Purié¢*, Sanja Vasiljevi¢®,
Irena Radinovié!, Jovan Pavlov?

YUniversity of Belgrade, Faculty of Agriculture, 11080 Zemun, Serbia
Maize Research Institute “Zemun Polje ”, Slobodana Bajica 1, 11185 Belgrade, Serbia *University of
Pristina, Faculty of Agriculture, Zubin Potok, Serbia
*Megatrend University, Faculty of Biofarming, Backa Topola, Serbia
*Institute of Field and Vegetable Crops, Maksima Gorkog 30, 21101 Novi Sad, Serbia
*e-mail: gbrankovic@agrif.bg.ac.rs

Gluten represents protein complex of storage seed proteins glutenins and gliadins, remaining
after dough washing with water to remove starch granules and water soluble constituents. The
baking industry requires flour with defined quality characteristics including protein content,
wet and dry gluten, rheological properties. The ratio wet gluten (WG) content/protein content
of 2.7-3.0 have dough with optimal baking characteristics. The aims of this research were:
multivariate analysis of variance, determining components of phenotypic variation,
heritability in a broad sense (h%), expected genetic advance (GAM) for WG content of 30
genotypes (G) of bread wheat and durum wheat. The field experiments were conducted
during 2010-2011. and 2011-2012 vegetation seasons (S) at the three locations (L): Rimski
Sandevi, Zemun Polje, Padinska Skela. WG content was determined by Near infrared
spectrometry with the Infraneo analyser (Chopin Technologies, France), using calibration NF
EN ISO 21415-2. WG content varied from 22.83% to 30.31% for bread wheat, and from
28.87% to 36.33% for durum wheat. The Tukey (HSD) test determined 9 and 7 homogenic
sub-groups for WG in bread wheat and durum wheat. The hierarchy of importance of sources
of variationwas: S>L>G>LxS>GxS>L xS xG>G x L for bread wheat, and S > L
XxS>G>GxL>L>GxS>L xS x G for durum wheat. The ratio genetic component of
variance/component of variance genotype x environment interaction was 2.9 for bread wheat,
and 0.7 for durum wheat. The values of quantitative genetic parameters h% and GAM were
93.6% and 18.4%, very high and high, respectively, for bread wheat, and 79.7% and 10.2%,
moderately high, for durum wheat, anticipating success of selection for high WG in bread
wheat.

Keywords: Triticum aestivum ssp. aestivum, Triticum durum, wet gluten, components of
phenotypic variance, heritability in a broad sense, expected genetic advance.
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OaroBop pa3jJIMYUTHX COPTH NANPUKe HA TPETMAH ceMeHa OuonpenapaTom

Jlo6puBoj [omrruh™, Patu6op IlItp6anosuh’, 3opan Bpohuh?, XKesbko
Jlonnjanosuh?, Henax Bypuh®, Jacmuna Ospaua?, Pane Cranucapbenh!

YUnemumym 3a sawmumy 6unva u scusommy cpeouny, Teooopa Jpajzepa 9, 11000 Beozpao,
Cpouja
2[Tomonpuspeonu gaxynmem, Yuusepsumem y beoepady, Hemarouna 6,11080 3emyn,
Cpouja,
S®axynmem 3a 6uogpapmune, Mapwana Tuma 39, 24300 Bauxa Tonona, Cpbuja
*e-mail: pdobrivoj@yahoo.com

[Mup ucTpaxuBama je OMO Ja ce W3BpIIM OllEHA YTHIQja COpPTEe M TPEeTMaHa CeMaHa
dbopMynanujoM MHUKOPH3E Ha JIBa Haj3HAYajHUja TOKa3aTe/ba KBAIMUTETA CEMEHA IMaIpuKe.
Kao marepuwjan y wucrpakuBamuMa KopuiiheHe cy aBe nomahe copre y tumy 06alype
[Hopokmrapy u ComOopka. YTBphuBame BpEIHOCTH IIOKa3aTe/ba KBAIUTETa (CHEPTHje
KIIMjamka U YKYITHE KJIMjaBOCT) ceMeHa marnpuke u3BeaeHo je 2017. rogune y JlabopaTopuju
3a UCTIUTUBAKE KBAIUTETA CEMEHA MOJHOTNPUBPETHOT OMsba MHCTHTYTA 3a 3alITUTY OWiba U
KHUBOTHY cpenuHy y beorpamy. Tperman cemeHa M3BpIIEH je OMOJOIIKAM WHOKYJIAHTOM -
I{oBepon, koju y ceou caapxku (Glomus mosseae, Glomus intraradices u Trichoderma
atroviride).

AHanmu3a eHepruje Kivjamka M KJIMjaBOCTH CEMEHa IalpuKe IoKaszajia je BpJIO 3HAdajHe
pasnmuke (p<0,01) monx yrumajemM mojeauHavyHux ¢akropa copre (paxTop A) M TpeTMaHa
cemeHna (¢dakrtop b). UHTepaknuja ucnutuBanux (akropa A X b 3HadajHO je yTuIaiga camo
EHepruje KiIHMjamba CeMeHa Ianpuke, JIOK je FHEeH YTHUIQ] Ha YKYIHY KJIHjaBOCT H30CTao.
TpermanoMm cemeHa mampuke (GopmynanujoM MuUKopuze yTBpheHO je moBehame eHepruje
kjaba oa 3% xox copre Illopokmapu no 12% xon copre ComOopka, y OJHOCY Ha
BapHjaHTy KoHTpoja. [loBehame ykymnHe KiIMjaBOCTH KpeTano ce y uHTepBainy on 4 no 7%
kox copte Lllopoxkmmapu, ogHocHO Ko copTe ComO0opKa MPUMEHOM UCTOT TPETMaHa CEMEHa.
3a nobujame JKMBOTHO CIIOCOOHUjUX (Beher BUropa) KiMjaHala caMUM TUM pacajia i MiIaJnux
Omsbaka manpuke ceMe Mpejl CeTBY Tpeda TpeTHpaTu OMOIOIIKUM HHOKyTaHToM COveron-om.
Moskemo joIr KOHCTAaTOBaTH Ja je edekar TpeTMaHa ceMeHa OWOJIONIKUM mpernapaTtoM Behu
KOJI CEMeHa cl1abuje AKHUBOTHE CIOCOOHOCTU Ca MAalOM €HEPIUjOM KIlHjamba.

Kibyune peun: nanpuka, Glomus sp., Trichoderma sp., mukopusa.
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The response of different varieties of peppers to the treatment of seeds with a
biostimulator
Dobrivoj Posti¢™, Ratibor Strbanovié?, Zoran Bro¢i¢?, Zeljko Dolijanovié?,
Nenad Duri¢?, Jasmina Olja¢a?, Rade Stanisavljevic¢!

YInstitute for Plant Protection and Environment, Teodora Drajzera 9, 11000 Belgrade, Serbia
2Faculty of Agriculture, Nemanjina 6, 11080 Zemun, Serbia
$Megatrend University, Faculty of Biofarming, M. Tita 39, 24300 Backa Topola, Serbia
*e-mail: pdobrivoj@yahoo.com

The aim of the research was to evaluate the influence of variety and seed treatment by
mycorrhiza formulation on the two most important indicators of pepper seed quality. As a
material in the research, two domestic varieties Sorok$ari and Somborka were used.
Determining the value of quality indicators (germination energy and total germination) of
pepper seeds was performed in 2017 in the Laboratory for testing the quality of agricultural
plant seeds at the Institute for Plant Protection and the Environment in Belgrade. Seed
treatment was performed with a biological inoculant - Coveron, which contains (Glomus
mosseae, Glomus intraradices and Trichoderma atroviride).

Analysis of germination energy and germination of pepper seeds showed very significant
differences (p < 0.01) under the influence of individual factors variety (factor A) and seed
treatment (factor B). The interaction of the examined factors A x B significantly affected
only the germination energies of pepper seeds, while its influence on the total germination
was absent. Treatment of pepper seeds with mycorrhizal formulation showed an increase in
germination energy from 3% in the cultivar Sorok3ari to 12% in the cultivar Somborka, in
relation to the control variant. The increase in total germination ranged from 4 to 7% in the
cultivar Soroksari, i.e. in the cultivar Somborka using the same seed treatment.

In order to obtain more vigour seedlings and young plants of pepper seeds should be treated
with the biological inoculant Coveron before sowing. We can also state that the effect of seed
treatment with a biological preparation is greater in seeds of poorer viability with lower
germination energy.

Key words: pepper, Glomus sp., Trichoderma sp., mycorrhiza.
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YTHnaj copTe U Pa3IMYNTHX 1032 a30Ta HA MPUHOC 3PHA U CAIP/Kaj MPOTENHA Y 3PHY
TpPUTHKAIea

Hparana Janesuh™?, bpanucnas Munaguaosuh?, Jlunuja Munenkosuh?, Munan EH6epm/1h1,
3opan C. Wnuh', Anexcannap Bykosuh'

YVuueepsumem y Hpuwmunu — Koc. Mumposuya, Ilomonpuspeonu gpaxynmem, Konaonuuxa 66,
38219 Jlewax, Cpouja
2Vnpasa 3a wyme Lpne I'ope, Munowa Towwha 4, 84210 Iweswa, Lpna Topa
*e-mail: dragana.lalevic@pr.ac.rs

[up oBoOr paja je Ja MpPEACTaBU pe3ysTaTe UCTPAXKHMBama y TOIJeNy yTHULdja COpTe U
pa3IMYUTHX J103a a30Ta HA TIPUHOC 3pHA M CajpkKaj MPOTEUHA Y 3pHY O03UMOT TpuTukaiea. C
TUM Yy Be3H, TOKOM JIBE€ TOJIMHe, Ha Teputopuju ommruHe bujeno [Nosbe (ceno bucrpuma), Ha
ceepy Llpue 'ope, ucnuruane cy dyetupu copre ozumor tputukaiea (Dasoput, Tpujymad,
Tanro u Oxucej) kako OM ce yTBpAWIN MOTyhH yTHILIAjU pa3IUuUTHX HUBOA hyOpema a3o0ToM
Ha MPUHOC 3pHA M Cajpkaj mporewHa y 3pHy. Ilpumemene cy cienehe mose azora: NO
(xonTpona-6e3 hyopema), N1 (60 xr hat), N2 (80 kg ha!), N3 (150 kg hat), npu uemy je 1/3
TUTAHUPaHEe KOJMYMHE YHETa 3ajeJHO Ca CETBOM, a OCTaTaK J0 NpeaBul)eHe KOJIMYHHE JaT je Y
NpUXpaHU Ha TMo4YeTKy mnposieha. Pesynratu wucTpaxuBama IMOKa3zald Cy Ja Cy copre
pa3IMYNTO pearoBaje Ha MPUMEHY pa3IMYUTHX 1032 a3ota. Hajsehu mpuHOC 3pHA OCTBapeH
je mpu ynorpebu Hajsehe xonmumme aszora (150 kg hal). Copra Tanro ce y obe romuHe
WCIIUTHBamka TOKa3ajia Kao HAjIIPUHOCHHWja W ca HajBehuM cajpkajeM TPOTEHHA Y 3pHY.
Hajmamu npunHoc 3pHa nMana je copra @aBopuT, a HajMamu CaAp)Kaj MPOTEHHA Y 3pHY
3abenesxeH je ko1 copte Tauro.

KibyuHe peun: Tputrkane, mpuHOC 3pHa, caJip:kaj MPOTEHHa, a30T.
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The effects of varieties and different doses of nitrogen on the grain yield and grain
protein content of triticale

Dragana Lalevi¢™, Branislav Miladinovi¢?, Lidija Milenkovi¢', Milan Biberdzi¢?, Zoran S.
1li¢*, Aleksandar Vukovi¢!

1University in Pristina, Faculty of Agriculture, Kopaonicka bb, 38219 LeSak, Serbia
2Forest Administartion of Montenegro, Milosa Tosi¢a 4, 84210 Pljevija, Montenegro
*e-mail: dragana.lalevic@pr.ac.rs

The aim of this paper is to present the results regarding the effects of varieties and different
doses of nitrogen on the grain yield and grain protein content of winter triticale. In this
respect, during two years, four winter triticale varieties (Favorit, Triumph, Tango and
Odissey) were conducted on the territory of the municipality of Bijelo Polje (Bistrica village)
in the north of Montenegro to research the possible influences of different levels of nitrogen
fertilization on grain yield and grain protein content. Nitrogen level application included: No
(control-without fertilization), N1 (60 kg ha*), N2 (80 kg hat), N3 (150 kg hat), where 1/3 of
the planned amount was used together with sowing, and the rest of the planned amount in top
dressing in the early spring. The results of the research showed the differences between
varieties in response to a variation in nitrogen level.

The highest grain yield achieved with the application of the highest amount of nitrogen (150
kg ha). In both years of testing, the Tango variety proved to be the most productive and with
the highest protein content in the grain. The lowest grain yield was in the variety Favorit, and
the lowest protein content in the grain was recorded in the variety Tango.

Keywords: triticale, grain yield, protein content, nitrogen.
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Buo - npousBoau 01 ocTaTaka y no/bONPUBPEIN - MEPCHEKTHBE OllelHUBaIba
ycarJjameHocTH

Epna Ckenneposuh™t, Mupcan Myjkosuh?, Equn Xaymh?

YUnemumym 3a axpeoumosare Bocne u Xepyeeosune — BATA, Bynesap Mewe Cenumosuhia 95/11
Jlamena L], 71000 Capajeso, bocna u Xepyezosuna
2@edepannu 3a600 3a nomonpuspedy, Bymmupcra yecma 40, 71000 Capajeso, Bocna u Xepyezosuna
*e-mail:_erna.skenderovic@bata.gov.ba

[Tpou3Bou Ha OHOJIOIIKOj OCHOBH, MPOU3BEICHN U3 OOHOBJHBMBHX M3BOpA Kao alTepHATHBA
HaTHUM cupoBHHaMa, Beh cy mpucyTHu Ha TpxuimTy EY (MrHOUIETYI03HH OHOETaHOI
MIPOU3BECH O] MIICHUYHE CllaMe, pacTBapavyud Ha OMOJIOIIKO] OCHOBH, Ma3WBa, CMOJIE UTI.).
[TpousBohauu u3jaBibyjy Ja Cy TaKBU MPOU3BOAM OMOJIOIIKOT MOPEKJIA U Ja j€ MPOU3BOIHU
nporec oapxkuB. Y Onuckoj OyayhHocTH ce odekyje cBe Behe MHTepecoBame 3a MOTBPIY
Tpehe cTpane, Kako O ce CTEKJIO MOBEpEHhe KOPUCHUKA Y KBAJUTET HOBUX Ipou3Boja. Heku
eBPOITICKHM CTaHIApJM KOjU C€ OJHOCE Ha KPUTEPHjyME OAPKUBOCTH M MPOICHY JKUBOTHOT
UKITyca Ouo-mpousBoja Beh cy 00jaB/beHH, Ka0 U HEKe IeMe cepTudukanmje.

HNako neke 3emibe 3amamHor bankana moxkna yckopo Hehe mmatu Ouopadunepuje, 300r
BEIIMKUX yJlarama, MOXE C€ OYCKHBATH MPUCYCTBO TAKBUX MPOU3BOJIA HA TPXKHUIITY, IITO je&
NpUIKKa 32 Tela 3a OlCHHMBAKE ycarialnieHOCTH (Jlaboparopuje 3a UCIHUTUBAE, Tea 3a
cepTu(dUKanmjy) 1a MPOIIKPE CBOjE MOCIOBAKE HA Ta] CETMEHT.

[Topen noka3uBama TOpEKJIa M OAPKHBOCTH OHWO-TIPOM3BOAA, Moctojahe morpeda 3a
noBehameM MPEno3HAT/FUBOCTH M O3HAYaBama TAaKBUX MPOHM3BOJA, IITO CE MOXKE MOCTUhH
Kpo3 1meme ceprudukammje. Jla 61 ce CTEKIIOo MOTIYHO MOBEPEHe Y MPOLEHY TPEIUX CTPaHa
u 00e30eqmia mMehyHapoaHa NMpUXBATIEUBOCT, aKTHBHOCTH OLICH-MBAka YCArIallleHOCTH 32
Ouo-mpon3Bo/ie Tpebda aa Oyay akpeaIuTOBaHE.

Y 0BOM pany Cy MNpelCTaB/beHE AKTHBHOCTH OICHUBAMmba YCarjameHOCTH KOje Ce MOTy
OYCKUBATH 3a OWO-TNPOW3BOJC, TOTCHIMjalHA OTPaHWUYCHha M PH3UIM Ca CTAaHOBHUINTA
npolieHe Tpehux crpaHa, Kao 1 MOTYhHOCTH 3a aKTepe y OleHhHBAY YCArIalleHOCTH.

Kibyune peun: OHO-IpOM3BOAM, KpyKHAa €KOHOMHja, aKpeIuTaluja, OlCHHBAKE
ycariaueHoCTH, CTaHAapAH.
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Bio-based products from agroresidues — conformity assessment perspectives
Erna Skenderovi¢ ™, Mirsad Mujkovic’z, Edin HadZzi¢?
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Sarajevo, Bosnia and Herzegovina
’Federal Institute of Agriculture Sarajevo, Butmirska cesta 40, 71000 Sarajevo, Bosnia and
Herzegovina
*e-mail:_erna.skenderovic@bata.gov.ba

Bio-based products, produced from renewable sources as an alternative to petroleum raw
materials, are already present in the EU market (lignocellulosic bioethanol produced from
wheat straw, bio-based solvents, lubricants, resins, etc.). Producers declare that such products
are of bio-based origin and that the production process is sustainable. In the near future, a
growing interest in third-party confirmation is expected, in order to gain user confidence in
the quality of new products. Some European standards regarding sustainability criteria and
life-cycle assessment of bio-based products have already been published, as well as some
certification schemes.

Although some Western Balkan countries may not have biorefineries soon, due to high
investment, presence of such products on the market can be expected, which is an opportunity
for conformity assessment bodies (testing laboratories, certification bodies) to expand their
business to that segment.

In addition to proving bio-based origin and sustainability, there will be a need to increase the
recognition and labeling of such products, which can be achieved through certification
schemes. In order to gain full confidence in third-party assessment and ensure international
acceptability, conformity assessment activities for bio-based products should be accredited.
This paper presents the conformity assessment activities that can be expected for bio-based
products, potential limitations and risks from a third-party assessment point of view, as well
as the opportunities for actors in conformity assessment.

Keywords: bio-based products, circular economy, accreditation, conformity assessment,
standards.
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KoMmnioneHTe heHOTHIICKE BapHjaHCce U OYEKHBAHA TeHETHYKA JOOMT 3a caJpiKaj
NPOTEeMHAa KO/ XJieOHe M IypPyM NIIeHHuLe

T'opnana bpaukosuh™, Jlejan Joaur?, lecumup Kuexenuh®, Henan Bypuh®, Hpena
Pamunosuh!, Cama Bacwbesuh®, Joran [TaBios?

YVuueepsumem y Beozpady, Iowonpuspeonu gaxynmem, 11080 3emyn, Cpbuja
2Hnemumym 3a kykypys ,, 3emyn Iomwe *, Cno6odana bajuha 1, 11185 Beoepao, Cpbuja
*Vuusepsumem y Hpuwmunu, ITowonpuspeonu gpaxyamem, 3y6un Iomox, Cpbuja
*Mezampeno Yuusepzumem, @axynmem 3a 6uogpapmune, 24300 Bauxa Tonona, Cpbuja
*Uncmumym 3a pamapcmeo u nogpmapcemeso, Maxcuma Ioproz 30,

21101 Hosu Cao, Cpouja
*e-mail: gbrankovic@agrif.bg.ac.rs

[IpoTenHn cy BaKHU y IETEpMUHHCAKy HYTPUTHUBHE BPEAHOCTH NIIEHHIE, a Mel)y muma je
HajBRXHUJU TIyTEH jep ojpehyje mekapcku KBaJUTET XJeOHEe MIIEHHWIE U TEXHOJIOIIKE
ocobuHe TecTeHUHe nypyM miueHune. Caapxaj npoTerHa je BakaH (akTtop 3a oapehuBame
[ICHE TIIICHUIIC Ha TPXKUIITY, ¥ OOMYHO je BHIIA [IeHa TBpJE MiIeHuIe ca Behum caapxkajem
MpPOTEWHA M MEKe MIICHHUIIE ca HIKUM canpkajeM mporewHa. On 3Hayaja je oapehuBame
TCHETHYKUX TapaMeTapa 3a cajaprkaj MPOTEHHA, jep yKa3yjy Ha MoryhHocT moOoJblnama
cenekuyjoM. LlipeBH OBOr HCTpakuBama Ccy oOyxBaTalu: yTBphuBame BapHjaOMIHOCTH
campkaja  mporeuna (PC), oxpehuBame  KOMIOHEHTH  (DEHOTHUIICKE  BapHjaHCe,
xeputabunnoctu y mmpeM cmuciay (h?), odekusane remermuxe nooutu (GAM) xox 30
TCHOTHUIIOBA XJICOHE W JIypyM TineHuIne. [10JbCKHM EeKCIePHUMEHTH Cy IMOCTaBJhEHH TOKOM
Bereraionux ce3ona 2010-2011. u 2011-2012. na Tpu nokamurera: Pumcku Illanuerw,
3emyH [loswe, u Ilaguncka Ckena. Cagpxkaj PC je oapehen NIR cmextpomerpujom Ha
anaimmzatopy Infraneo (Chopin Technologies, ®panirycka) cTaHIapJAHOM METOJOM
kanuoOpanuje 1SO 16634-1. Bapujabunnoct caapxaja PC je 6una y untepsany ox 12,35% no
15,40% xox xne6ne nmenune, u ox 14,33% mo 17,07% xox mypym mmenune. bpoj
xoMorenux noarpymna 3a PC yrBphenux Ha ocHoBy Tukey (HSD) tecra je 6uo 10 kox xneOne
nmenunie U 11 kox aypym mmenune. Koedurmjent renermuke Bapujaumje (CVQ) u
koepunujeHt Qenoruncke Bapujaumje (CVp) cy msnocumu 6,28% u 6,44% xox xmneOHe
nmennte, u 4,12% wu 4,58% xon nypym mnmeHurie. KonWMUHUK TeHETHYKE KOMIIOHEHTE
BapHjaHCEe W KOMIIOHEHTE BapHjaHCE ycClie]] MHTEepaKIije TeHOTUIl X cpeArHa 3a caapxaj PC
je m3nOoCHO 3,2 Koz XyeOHe murenue, u 0,7 koA aypyM mmenune. Bpensoct h? (94,9%) n
GAM (12,6%) 3a cagpxkaj PC je 6una Beoma BUCOKa, M Cpefliha, KOJ XJIeOHE MIIEHUIlE, ca
npensuljeHHM yMepeHnM To0osbIameM ceneknujoM. Bpemroct h? (80,7%) u GAM (7,6%)
3a caapxkaj PC je 6una ymepeHo BUCOKa, M HUCKA, KOJ IyPyM TIIEHUIIE.

Kibyune peum: Triticum aestivum ssp. aestivum, Triticum durum, caapskaj mporeuHa,
KOMITOHEHTE BapHjaHCe, OUeKHBaHA T€HETHYKA JTOOUT.
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Components of phenotypic variance and expected genetic advance for protein content in
bread wheat and durum wheat
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Proteins have major contribution to the nutritional value of wheat, and among them gluten
determines the baking quality of bread wheat and pasta-making technology properties of
durum wheat. Protein content significantly determines wheat price on a market, with higher
prices of higher protein content in hard wheat, and of lower protein in soft wheat. It is
essential to obtain genetic parameters for protein content, as they can predict possible
improvement through selection. The study objectives were: assessing variability of protein
content, components of phenotypic variation, heritability in a broad sense (h?%), expected
genetic advance (GAM) for protein content (PC) of 30 genotypes of bread wheat and durum
wheat. The field trials were set during 2010-2011. and 2011-2012 vegetation seasons at the
three sites: Rimski Sanéevi, Zemun Polje, and Padinska Skela. PC content was determined by
the use of Near infrared spectrometry (NIRS) with the Infraneo analyser (Chopin
Technologies, France), using standard method of calibration 1SO 16634-1. PC content varied
in the interval 12.35%-15.40% for bread wheat, and in the interval 14.33%-17.07% for durum
wheat. The Tukey (HSD) test determined 10 and 11 homogenic sub-groups for PC in bread
wheat and durum wheat, respectively. The coefficient of genetic variation (CVg) and
coefficient of phenotypic variation (CVp) were 6.28% and 6.44%, respectively, for bread
wheat, and 4.12% and 4.58%, respectively, for durum wheat. The relation genetic component
of variance/the component of variance due to the genotype x environment interaction for PC
content was 3.2 for bread wheat, and 0.7 for durum wheat. The value of parameters h?
(94.9%) and GAM (12.6%) for PC content were very high and medium, respectively, for
bread wheat, anticipating medium success of selection for high PC in bread wheat. The value
of parameters h?% (80.7%) and GAM (7.6%) were medium high and low, respectively, for
durum wheat.

Keywords: Triticum aestivum ssp. aestivum, Triticum durum, protein content, components of
phenotypic variance, expected genetic advance.
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VYnorpeda ETBEHUX W CBUX JPYrMX OMJBHMX OCTaTaka 3a MPOM3BOJAKY Ouoraca mnopen
no0Mjama eHepruje UMa U BEeJIMKY BPEAHOCT 300T MPUMEHa OJIP’KUBOI HAYMHA IPOU3BOIIHE.
buorac je cmema racosa uujy 3alpeMHHY YHMHE OKO JBe TpehuHe MeTaH W jeaHy Tpehuny
YIJbEH TUOKCHU[. Y OBOj CTYAMjU MCIMTHUBAHA Cy JIBa 03UMa XKHUTA, MIIEHUIA U Pax, TOKOM
2019/2020 rogune y muiby nobujama Ouoraca u3 6momace Omsbaka. [losbcku MUKpooriien je
[IOCTaBJbEH IO CIy4yajHOM OJIOK cucTeMy y 5 moHaBibama y JloJoBy, ca BEIMYHHOM
OCHOBHMX maprena 10 mM? Ha 3eMJbMINTY THMa uepHO3eM. IIpeMeT HcTpakuBama Ouma cy
JiBa O3MMa JKUTa: MIIEHHLA U paxX. Tokom u3Bohewma oriena npuUMemeHa je CTaHIapAHa
arpoTEXHHKA 3a Tajermhe 03UMHUX kuTa. McnuTtaH je mpuHoc OGmomace u mpuHOC Ouoraca. 3a
aHaIU3y NPOJYKTHBHHUX OCOOMHA Yy3MMaHU Cy Y30pLHM M3 IMOKOIIEHe Ouomace M3 CBHUX
MOHABJbAA. Pe3ynTaT HCTpakMBama Cy MOKa3aJIM /1a j€ CTATUCTHYKHU 3Ha4ajHO Behu yTHIa]
Ha MPOJYKTUBHOCT OMomace M Ouoraca mMajia copra miueHune - MiuHa y ogHoCy Ha pax,
copty Tayo, p<0,5. Ilpunoc Ouomace mnmenuue copre Mnuna 6uo je Behu 3a 22,17% y
OJTHOCY Ha Ha pax, copTy Tayo oK je mpuHOC O6uoraca y copte Mnuna sehu 3a 74,42% y
onHocy Ha copty Tayo. V3Hamaxkeme ONTUMATHOT pelieka 3a KOpUITheme ciame >KUTa
Tpebarno 6u na OyJe mpeaMeT JajbuX UCTPAKUBAbA.

Kibyune peun: >xuta, niieHuna u pax, copre Mnuna u Tayo, npuHoc 6uomace u Ouoraca.

3axBaanuna: OBaj paa je jgeo mpojekata/YroBopa, OpojeBu rpanrta: 451-03-9/2021-
14/200032 u 200116, koje puHAHCMpa MHUHHCTAPCTBO MPOCBETE, HAYKE M TEXHOJIOIIKOT
pa3Boja PemyOmuke CpOuje m OmnmatepanHor mpojekra PemyOmmke CpoOuje u Llpae T'ope,
2019-2021: ,,AnTepHaTHBHA XUTa W yJbapHIle Kao HM3BOP 3IPaBCTBEHO Oe30eaHE XpaHEe U
Ba)XHA CUPOBHHA 32 IPOU3BO/IY OHOTrOprBa‘.
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Productivity of biomass and biogas of wheat and rye on chernozem
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Ljubi$a Zivanovié¢!, Ljubisa Kolari¢!
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Use of harvest and all other plant residues for biogas production in addition to obtaining
energy it also has great value due to the application of sustainable production methods.
Biogas is a mixture of gases, whose volume is about two thirds of methane and one-third
carbon dioxide. In this study, two winter cereals were examined, wheat and rye, during
2019/2020 in order to obtain biogas from plant biomass. The field micro-survey was set up
according to a random block system in Dolovo, in 5 repetitions with the size of the basic plots
10 m? on chernozem type land. The subject of research was two winter cereals: wheat and
rye. It was applied during the experiment standard agrotechnics for growing winter cereals.
Biomass yield and biogas yield were examined. For the analysis of productive traits samples
were taken from the cut biomass from all replicates. The results of the research showed that
statistically significantly higher impact on the productivity of biomass and biogas had a
variety of wheat — Ilina in relation to rye, variety Tayo, p<0.5. Yield biomass yield of Ilina
variety was higher by 22.17% compared to rye, the Tayo variety while the yield of biogas in
the varieties Ilina is higher by 74.42% compared to the Tayo variety. Finding the optimal
solution for the use of grain straw should be the subject of further research.

Keywords: cereals, wheat and rye, varieties Ilina and Tayo, biomass and biogas yield.

Acknowledgements: This paper is part of the Projects/Agreements, Grant numbers: 451-03-
9/2021-14/200032 and 200116, financed by the Ministry of Education, Science and
Technology Development of Republic of Serbia and Bilateral Project Republic of Serbia and
Montenegro, 2019-2021: ,,Alternative cereals and oil crops as a source of healthcare food and
an important raw material for the production of biofuel*.
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IMpogua mehepa oprancKor ¥ KOHBEHUMOHAJIHOI CEMeHa cIeJiTe
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Beh nyrum Hu3 roamHa npou3BOAMmAa OpraHcke xpaHe Oenexu cBe Behe HMHTepecoBame
MOTpOIIaYya MUPOM CBeTa. 300T U3pAKEHUX XPAaHJPUBHUX BPETHOCTH 3pHA, CKPOMHHX 3aXTEBa
y TIOTJIe/ly arpOTeXHHKE, OTHOPHOCTH Ha INTeTounHe U OonectH, cnenra (Triticum spelt L.)
3ay3uMa jeIHO of Bojehux mecta Mmel)y KuUTOM y MpOW3BOIHM 37paBe OpPraHCKe xpaHe. Y
by yTrBphuBama moryhux pasmuka usmely oprancku (OC) u xonBeHuuonanHo (KC)
MIPOM3BENICHOT ceMeHa cmente, oapeher je mpodun mehepa momohy aHanmuTUYKe METOAC
HPLC-RI. Y3opuu cnenre copre HupBaHa y3rajaHu Cy M CakyIJb€HH Ha OIJICHOM IOJbY
HNucturyTa 3a Kykypy3 ,,3emyH [losse” Tokom Tpu cezone (2015-2017). JloOujenu pesynratu
(cagpxaj meHTO3a, XeKco3a, HepeayKyjyhux u peaykyjyhux aucaxapuua) U3paxeHu Cy Kao
% yxynHuxX pactBopsbuBHX Iiehepa. Canpikaj yKynHHUX NojelnHayHUX Iiehepa kperao ce y
pacniony of 3,26% (KC-17) no 4,74% (OC-15). Hajuwxku caapxaj neHTo3a 3abesexeH je y
opranckoj cnenatu u3 2017. rogune (0,97%), MoK je HajBUIIM caapkaj OMO Yy OpraHCKH
npousBeneHoM cemeny wu3 2015. rogune (1,41%). Cangpikaj xekco3a OMO je y pacloHy Of
0,73% (KC-17) mo 1,36% (OC-15). IlITo ce Thue caapxaja qucaxapuaa, mpumeheHo je aa cy
Hepeaykyjyhu mucaxapumu (1,15 (IIC-17) - 1,42% (1IC-16)) 3actymbenuju y nopehemy ca
penykyjyhum aucaxapuanma (0,052 (IIC-17) - 0,63% (11C-16)). Hema 3HauajHe pasiuke
(p<0,05) y campxkajy mneHTo3a wu3Mel)y cemMeHa TMOpPEKIOM W3 TPUMEHEHUX HaynHa
npou3Boamke TokoM 2016. u 2017. rogure. [Ipumehene cy cezoncke Bapujanuje (2016/2017)
y caapkajy MEHTO3a M XEKCO3a, Ka0 M CMameme cajapikaja MeHTo3a M Xekcosza y 2017.
ronuau. Huje 3a0enexeHa 3HayajHa pa3ivKa y caapxkajy peaykyjyhux u Hepemykyjyhux
JHcaxapyuia y CBUM ce30HaMma, JIOK ce calipkaj peaykKyjyhux u Hepenykyjyhux nucaxapuaa
3HauajHo pasnukoBao (p<0,05) m3mely koHBeHIMOHANHOT cemeHa TokoMm 2016. u 2017.
roaune. Ceme cniente UMaio je HajBehu caznpikaj HepeayKyjyhux nucaxapuma.

KJ’by'{He peun: creira, OpraHCKO CEME€, KOHBECHIMOHAIHO CEME, mehepH.

3axBaanuna: OBaj pan moapkaino je MHUHHCTapCTBO TMPOCBETE, HAYKE M TEXHOJOMIKOT
pa3Boja Penyonuke Cpouje (I'pant 6p. 451- 03-68 / 2020-14 / 200116).
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Sugar profile of organic and conventional spelt grains
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For many years organic food production has been gaining increased globally consumer
interest. Due to the pronounced nutritional values of grains, modest requirements in terms of
agrotechnics, resistance to pests and diseases, spelt (Triticum spelt L.) occupies one of the
leading places among cereals in the healthy food organic production. In order to determine
possible differences between spelt grains grown under organic (OS) and conventional (CS)
production system sugar profile was determined by HPLC-RI analytical technique. Samples
of the Nirvana spelt variety were grown and collected at the experimental field of Maize
Research Institute (Zemun Polje, Serbia) during three seasons (2015-2017). The obtained
results (content of pentoses, hexoses, non-reducing and reducing disaccharides) are expressed
as % of total soluble sugars. The content of total individual sugar was in range from 3.26%
(CS-17) to 4.74% (OS-15). The lowest content of pentoses was recorded in organic spelt
from 2017 (0.97%) while the highest content was in organic grown grain from 2015 (1.41%).
Hexoses content was in range from 0.73% (CS-17) to 1.36% (OS-15). Regarding
disaccharides content it was observed that non-reducing disaccharides (1.15 (CS-17) - 1.42%
(CS-16)) were more represented compared to reducing disaccharides (0.052 (CS-17) - 0.63%
(CS-16)). There is no significantly difference (p< 0.05) in content of pentoses between grains
originated from applied production systems during 2016 and 2017. Seasonal variation
(2016/2017) in content of pentoses and hexoses was observed, as well as decrease in content
of pentoses and hexoses in 2017. There is no significantly difference in content of reducing
and non-reducing disaccharides in all seasons while the content of reducing and non-reducing
disaccharides significantly differs (p< 0.05) between conventional grains during 2016 and
2017 seasons. Spelt grain had the highest content of non-reducing disaccharides.

Keywords: spelt, organic seed, conventional seed, sugars.

Acknowledgements: This work was supported by the Ministry of Education, Science and
Technological Development of the Republic of Serbia (Grant no. 451- 03-68/2020-14/200116).
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Crumyianuja ceMeHa eJIeKTPOMAarHETHUM I10JIjeM HUCKHX (peKBEHIMja HA HeKe
0coOHHe coje
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Pa3Boj Hayke ¥ TEXHOJIOTHjE TOBOAM JI0 CTBapama HOBUX MPHUCTYIA Y OIUIEMEHHBakYy yceBa
U Pa3IUYUTUX METO/Ia 3a MOACTUlame noBehama NPoyKTUBHOCTH BULIMX OMUJbaka. JeaHa on
HAJHOBUJUX METOJla j€ HMIUIEMEHTalllja €KOJOIIKU IPHUXBAaT/bUBE TEXHUKE Kopulhema
nyicupajyher enexkTtpomarHeTHOr mnosjba HuckuxX ¢pexBenuuja (IIEMII). YV pagy cy
MPUKa3aHU pe3yJITaTH yTUIaja JICKTPOMArHeTHE CTUMYJIallje CEMEHa coje Ha Opoj 3pHa Io
Oousbiu, Macy 1000 3pHa M MPUHOC 3pHA y Pa3IMYUTHM arpoekosIomkuM ycioBuma. Coja
3ay3uMa Ba)XHO MECTO Y TMOIJIeIy HMCXpaHe JbYIU U KUBOTHHbA, J€P CEMe coje oOumiyje
Ooratum caJip’kajeM yJba, IPOTeHHA U MacTU. Y TPOTOJUIIBEM UCTPAXKUBAY Y MEPHOAY O]
2013-2015 xopumhena je copra coje BasjbeBka, rajeHa mnpu pa3IMUUTHM KOJIMYHMHAMA
OpPraHCKOI TpaHyJIMpaHOI >XUBUHCKOr lyOpuBa ¢dopmynanuje 4:4:4 (koHTposa — 0e3
hyopema, 750 kg.ha' u 1300 kg.ha). Ipe cetse, ceme je GO MOABPTHYTO CTUMYNAIH]H
eNIeKTPOMArHeTHOT To/ba HHUCKHX (peksennuja (IIEMII) y crnemermm KoH(Urypammjama:
KOHTpoJIa - 6€3 cTUMyJalyje U CTUMYJalyja Hau3MeHMYHUM MarieTHuM nossem (ITIEMII) ca
uaayknujoM ox 30 mT u BpeMe excnio3uiuje oa 15 muH. YTBpheHo je na je BapujabuiIHOCT
WCTIUTHBAHUX IapaMeTapa 3aBHCHIIA OJ CBa TPU ()aKTopa M TO HA CTATHCTUYKH 3HAYajHOM
HUBOY 011 1%. VICTOBpEMEHO, BPeHOCTH MCIIMTUBAHMX NapameTapa je 6uia Hajsena y 2014,
roauHu y3roja y onnocy Ha 2013. u 2015. ronuny (M3y3eB Mace 3pHa 1Mo OWJbIM Koja je Ouia
najseha y 2013) npu hyopemy oa 1300 kg.ha™ u crumynanuju cemena ca IIEMIL. Ipoceyan
Opoj 3pHA MpU CTUMYJANHjU ceMmeHa Ouo je 3a 32,64% (77,82) Bumm Hero 6e3 ITEMII
(58,67). Maca 1000 3pna ca I[IEMII je uznocuna 155,99 g, mro je 6uno Bume 3a 2,06% y
onHocy Ha BapujanTy 6e3 [IEMII (152,83 g). [Ipoceuan mpuHOC 3pHA COj€ 3a CBE TPH T'OJIMHE
HCTPaKUBamba ca CTHUMYyNAlUjoM ceMeHa je 6o 4,85% (3481,25 kg.hal) Bumm Hero 6e3
IIEMII (3320,14 kg.hal). Ctumynauuja cemana ca ITEMII uMa eKOHOMCKY ONpaBJaHOCT,
003UpOM Ha pacT LieHa coje Ha cBeTckoj Oep3u. Pesynraru cyrepumry na [TEMII tperman
CeMEHa coje uMa MOTEeHIMjall Y KBAJIUTETHO], 6e30€/1H0j U BUCOKO POJHOj MPOU3BOAKBU U Aa
ce CyNpOTCTaBH HEXEJjeHUM eeKTHUMa MOIYT CyIlle U HepocTaTka hyopusa.

Kibyune peun: coja, nmyncupajyhe enexktpomarseTHo mnossbe, Mmaca 1000 3pHa, npuHOC.
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The development of science and technology leads to the creation of new approaches in crop
breeding and various methods to encourage increased plant productivity. One of the latest
methods is the implementation of an environmentally acceptable technique of using a pulsed
low frequency electromagnetic field (PEMP). The paper presents the results of the influence
of electromagnetic stimulation of soybean seeds on the number of grains per plant, weight of
1000 grains and grain yield in different agroecological conditions. Soybeans occupy an
important place in terms of human and animal nutrition, because soybean seeds are rich in
oil, protein and fat. In a three-year study in the period from 2013-2015, the soybean variety
Valjevka was used, grown with different amounts of organic granular poultry fertilizer
formulation 4: 4: 4 (control - without fertilization, 750 kg.ha' i 1300 kg.ha). Before
sowing, the seeds have been subjected to the stimulation of low frequency electromagnetic
field (PEMF) in the following configurations: control - without stimulation and stimulation
alternating magnetic field (PEMF) with the induction of 30 mT and exposure time of 15 min.
It was found that the variability of the examined parameters depended on all three factors at a
statistically significant level of 1%. At the same time, the values of the examined parameters
were the highest in 2014 in relation to 2013 and 2015 (except for the mass of grain per plant,
which was the highest in 2013) during fertilization of 1300 kg.ha® and stimulation of seeds
with PEMP. The average number of grains during seed stimulation was 32.64% (77.82)
higher than without PEMP (58.67). The weight of 1000 grains with PEMP was 155.99 g,
which was 2.06% more than the variant without PEMP (152.83 g). The average yield of
soybean grain for all three years of research with seed stimulation was 4.85% (3481.25 kg.ha
1 higher than without PEMP (3320,14 kg.hal). Stimulation of seeds with PEMP has
economic justification, given the growth of soybean prices on the world stock market. The
results suggest that PEMP treatment of soybean seeds has the potential in quality, safe and
high-yield production and to counteract the adverse effects such as drought and the lack of
fertilizer.

Keywords: soybeans, pulsed electromagnetic field, mass of 1000 grains, yield.
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Pisum sativum var. saccharatum, BapujeTeT MO3HAT Kao CJAaTKH Tpaliak, 3a Pa3iduKy O
CTOYHOT ¥ OOMYHOTI TpallKka, MMa JeCTHUBE MaxyHe y YMjUM 3UJI0BUMA HEAOCTaje BIAKHACTU
cj10j OoraT JIMTHUHOM M KOj€ C€ y HCXpaHH KOpPHUCTE Iiesie, He3pese, CHPOBE WM 0Jiaro
CKYyBaHe.

OcHoBHE MOP(]OIIOIIKE KapaKTEPUCTHKE TOJICHOBHX 3pHA CIATKOT Ipalllka Cy aHaJU3WpaHa
y3 nomoh cBetnocHor (LM) u ckenupajyher enexkrpoHckor mukpockona (SEM), y nusby
JOTIPUHOCA NAJIIMHOJIOMIKUM MpoyYaBambuMa rajeHux ouspaka Cpouje.

Anamuzom CEM  wmukporpaduja, yYCTaHOBJBEHO j€ Jla Cy IIOJIEHOBa 3pHa MOHAJHa,
W30TIOJIApHA W PaJlijalIHO CHUMETPUYHA, a C 003UPOM Ha BEIMYUHY, Ha TpaHUIM u3Mely
Kjace cpelmux M Benukux. [yxuna nomaphe oce (P) mpoceuno usznocu 50,8+1,2 um, a
exBaropujanHor npeuynuka (E) 22,5+1,8 pum. Opnoc (P/E) y mpocexky wusHocu 2,3+0,2
yka3zyjyhu Ha mnepnpoiatHu oOnauk. EkBaTopujagHO moOCMaTpaHo, 3pHAa Cy CKOpO
MIpaBOyraoHOr O00JIMKa, 3aTyNacTO-KOHBEKCHA Ha MOJOBHMA, JIOK j€ HBUXOB OOJHUK, MOJApHO
[IOCMAaTpPaHO, Mambe-BUILE OKPYIJIACTO-TPOpPEeKeBUT. llpema Opojy, Tumy M MOJOXKajy
aneprypa, 3pHa cy 3-30HOKOJIIIOpaTHAa. AMNEpType THUIA EKTOKOJINU (IPOCEYHE IYy>KUHE
38,3+2,0 um) ca ycko-3alIMJbeHUM KpajeBuMa pacropehene cy MepuanoHaIHO, a Takohe cy
jacHO BWIJBMBE, YECTO KPYITHE, Mame WM BHUIIIE HCTAaKHYTE €HIOTOPE KPY)KHOT OOJIHKA.
OpHameHTaIyja er3uHe Ha MEe30KOMIHMjyMy je PEeTHUKYyJIaTHO-ieppopaTHa, a Ha aloKOINUjyMy
ncwiaTHa. JIyMHUHE peTHKyiyma Cy MOJUTOHAJIHE, OKPYTJacTe WM HENpaBWIHOT OOJIHKa,
paznuuute BenuduHe, ox 1,1 1o 3,4 um y mpewHuky, ca TankuM mypuma (0,71£0,12 pm).
[lepdopanmje tyMuHe cy pa3lInyuTe BEJIUYUHE, OKpYyTJe WM oBaiHe, npoceuno 0,19+0,05
MM y mpedyHuKy. PeTko miM rycro 3pHAacTH €IeMEeHTH NMPHUCYTHU Cy Ha MEMOpPaHU KOJIIH.
[Ipoceuna neGspMHA €r3WHE, CHUMaHE W MepeHe MOMONy CBETIIOCHOT MHKPOCKOIA W3HOCH
1,2+0,4 pm.

KibyuHe peun: rpamax, nosiex, LM, SEM.
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A variety of pea P. sativum var. saccharatum, also known as Sugar pea, unlike field and
common peas, have edible pods that lack inedible fibrous layer, which are eaten raw or
blanched while still unripe.

The main morphological features describing pollen grains of Sugar pea have been examined
by both, light microscopy (LM) and scanning electron microscopy (SEM), in order to
contribute to palynological studies of cultivated plants in Serbia.

The analysis of SEM microphotographs revealed that the pollen grains are isopolar, radially
symmetric and dispersed as monads. The size of pollen grains is on the border between the
middle and large class. The length of the polar axis (P) is 50.8+1.2 um, and of the equatorial
diameter (E) 22.5+1.8 um. The P/E ratio is 2.3 £ 0.2 indicating perprolate shape. The grain
shapes in equatorial view are almost rectangular-obtuse-convex, whereas their shape in polar
view is more or less circular with three-lobed egauatorial outline. Grains are 3-zonocolporate
with narrow, acute-ending ectocolpi arranged meridionally (mean length 38.3+2.0 um) and
clearly visible endopori often large, with distinct margins, protruding or not, and circular. The
exine ornamentation at the mesocopium is reticulate-perforate, but psilate at the apocolpium.
The lumina is polygonal to rounded, or irregular in outline, different in size, from 1.1 to 3.4
um in diameter, with thin muri (0.71£0.12 um). The perforations within luminae are different
in size, round or oval, averaging 0.19+0.05 um in diameter. Sparsely or densely granular
elements are present on the colpal membrane. The exine thickness, measured under LM,
averaged 1.2+0.4 pm.

Keywords: pea, pollen, LM, SEM.
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MopdoJiomke kKapakTepucTHKe MOJEHOBUX 3pHA napaaaj3a copre “BosioBcko cpue”

(Lycopersicon esculentum Mill., Solanaceae)
Mapuna Mauykanosuh-Joruh ?, JIparana Panunh!

Yomonpuspeonu paxynmem, Yuusepsumem y Beoepady, Hemarouna 6, 11080 3emyn, Cpbuja
*e-mail: marmajo@agrif.bg.ac.rs

HcTpaxkuBame je 00yxBaTHIIO aHaau3y Mopdosoruje mojieHa copre mapazaajsa (Lycopersicon
esculentum Mill.)) mosnare mnonm HasuBoM ,,BojoBcko cpre”, y 1MBbYy JONpUHOCA
MaJMHOJIONIKO] 30upIy rajeHux Ousbaka CpoOuje. C 063upom Ha TO 1a hopMupa 1mioa mace
500 g unm BuILE, OBO j€ jelHa O]l HajKPYIIHUJUX COPTH Napajaj3a koja ce y CpOuju raju seh
nyra HU3 roauHa. Ilapanaj3 je camooruiogHa OusbKa, ajid paau epuKacHUjer oruiohemwa u
IUIO/IOHOLIEHA, [IBETOBH 3aXTeBajy BUOPALIMOHO OINPALIMBAmbE, Tj. COHUKAIU]Y KOjy 00aBsbajy
Ooymbapu (Bombus sp.) miu Heke comutapHe muene (Xylocopa sp.). OBu HMHCEKTH UMajy
CIOCOOHOCT 13, MPHJIMKOM CaKyIUbamka (DJIOpaJHOr HEKTapa, BUOpHpAjy yHyTap I[BETa Ha
onpehenoj ppexkBeHIrju mMTO U3a3uBa ociiobahame MOJICHOBOT IMpaxa U3 aHTepa.

[TonenoBa 3pHa cy aHanu3upana y3 nmomoh ceriocHor (SM) u ckeHupajyher eneKTpoOHCKOT
mukpockorna (SEM). HcrtpaxuBame je OOyXBaTWIO OINUCHUBAKC W MEPEHE OCHOBHUX
MOpPQOJIOIIKUX KAapaKTepUCTHKA Kao IITO Cy: BelIWYMHA, OOJMK, OpHaMEHTalyja,
amepTypaija, MoJapHOCT, CHUMETpHja, AY>KWHA TOJapHE U EKBATOpPHjalHE OcCe, TyKMHA
KOJIIY, IIMPUHA ME30KOJIIUjyMa 1 1e0Jb1Ha er3UHe.

[ToneHoBa 3pHa Cy MOHaJHa, y KJIAacH CpEIbE BEIMKHUX, H30MOJapHA W PajHjaTHO
CUMeTpUYHa. Y TMOrjeny amepTypauuje Ccy TPUKOJIOpaTHa, ca 3 y3aHe MEpPHUANOHAIHO
pacniopehene exrokonme (mpoceune ayxuHe 26,1+1,9 um) u 3 cmabo yousbUBE €HIOTOpE.
MewmbOpana konme je rpanynucana. [lykuna momapue oce (P) msnocu 30,1£1,2 pum, a
exBaTopujamHor aujametpa (E) 15,9+1,1 um. Oxgnoc ose nse oce (P/E) uznocu 1,9+0,1, mTo
yka3yje Ha nposaTHM oOnuk. IlomapHo mocmarpaHo, MOJEHOBa 3pHa Cy OKpyrjiacra U
TPOPEKEHCBUTA, a SKBATOPHjaJHO IOCMATPAHO Cy EJNWITHYHA Ca 3aIIUJBEHHM II0JIOBHMA.
[upuna Me30KoMNMjyMa y €KBAaTOPHjallHOj 30HM ImpoceuyHo wu3Hocu 11,0+0,3 pm.
OpwmanenTanyja er3uHe je ckabpatHa. CKyINTYpHHU €JIEMEHTH Cy HElpaBUJIHO pacropelheHw,
ca mpe4yHuKoM y OazaimHoMm aeny mamuMm ox 1 um (0,12+0,03 pm), a muxoB Opoj 1o
jemuauim moBpmmEe m3HocH 12,1£1,2 mo pum?. Jle6bMHA ersuHE, KOJ eKBATOPHjalHO
MOCTaBJBEHUX 3pHA IIOCMAaTPAHUX CBETJIOCHUM MHUKPOCKOINOM, H3MepeHa Y CpeIuHU
ME30KOJITUjyMa, U3HOCH y Tipoceky 0,9 + 0,2 pum.

Kibyune peun: manmuaomopdonoruja, SM, SEM, conukanmja.
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Palynomorphology of tomato variety “Bull's Heart” (Lycopersicon esculentum Mill.,
Solanaceae)

Marina Macdukanovié-Joci¢ ™}, Dragana Rangi¢!

'Faculty of Agriculture, University of Belgrade, Nemanjina 6, 11080 Zemun, Serbia
*e-mail: marmajo@agrif.bg.ac.rs

This study was undertaken to investigate the pollen morphology of a tomato variety known as
‘Bull's Heart', in order to contribute to the palynological collection of cultivated plants in
Serbia. It belongs to the group of oxheart varieties that have been grown in Serbia for many
years and was appropriately named for its large heart-shaped fruits, the weight of which
reaches 500 g or more. The tomato plant is self-fertile, but to ensure more efficient
fertilization and fruiting, flowers require “buzz” pollination performed by bumble bees
(Bombus sp.) or solitary bees (Xylocopa sp.) capable of vibrating at a specific frequency
while collecting nectar, causing anthers to release pollen.

The pollen descriptions were made based on both light (LM) and scanning electron
microscopy (SEM). Parameters such as: size, shape, sculpture pattern, apertures, polarity,
symmetry, length of polar (P) and equatorial axis (E), length of colpi, mesocolpium and exine
thickness were recorded.

The pollen grains are medium-sized, isopolar and radially symmetrical and are shed in
monads. Grains are tricolporate with 3 narrow sunken ectocolpi arranged meridionally (mean
length 26.1+1.9 um) and 3 endopores that are poorly visible. The colpal membrane is
granulate. The length of the polar axis (P) is 30.1+1.2 um, and the equatorial diameter (E) is
15.9£1.1 um. The grains are prolate in shape (P/E 1.9+0.1). In polar view, grains are circular
and trilobate, in equatorial view are elliptic with pointed apices. Mean value of mesocolpium
width in equatorial zone is 11.0+0.3 um. Exine ornamentation is scabrate, pattern irregular.
Sculptural elements are less than 1 pm in diameter, averaging in the basal part 0.12+0.03 pm,
while their number per unit area of 1 um? is 12.1+1.2. The exine thickness, measured under
LM in equatorial view in mesocolpial region averaged 0.9+0.2 pum.

Keywords: pollen morphology, LM, SEM, oxheart variety, buzz-pollinated flowers.
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3aKOpOBJ/bEHOCT KYKYPY3a y OAP’KHBOM CHCTEMY rajema

* .
Munena, Cumuh™?, Becna Iparunuesuhil, XKemko J{onujanosuh?, Musomup Ounumnosuh?,
9 9 9 2
Munan Bpaunkos!

YUnemumym 3a kyxypys 3emyn Home, Cno6ooana bajuha 1, 11185 3emyn-beozpao, Cpbuja
2[omonpuspednu paxynmem, Yuusepsumem y Beoepady, Hemarouna 6, 11080 3emyn, Cpéuja
*e-mail: smilena@mrizp.rs

Jenan on moctynara OAPKMBOCTH TOJHOIIPUBPEEIHE TPOHM3BOIIEC jECTe Tajele yceBa y3
Mamwy ynorpeOy xepOunmma u (aBopu30Bame APYyrux Mepa ((PU3NYIKuX, OHOJNOMIKUX U
EKOJIONIKUX). Y TOM CMHCIY, TOKPDOBHHM YCEBH M CHCTEMH 0O0Opaje 3eMJBHIITa MOTY
JONPUHETH 3HAYajHOM CMambelhy 3aKOPOBJBEHOCTH KyKypy3a, OJpKamby MU IMOOO0JbIIALY
IUIOJIHOCTH 3eMJbuinTa. McTpakuBama cy cropoBeneHa y WHCTHTYTy 3a KyKypy3 3eMyH
[Tosbe, beorpan, ca muibeM aa ce yTBpAM pasiuka u3Mel)y oApKMBOI cHcTeMa rajema (ca
MOKPOBHHM YyceBUMa) y Tiopehery ca KOHBEHIIMOHAIHUM/EKCTCH3UBHUM M WHTCH3HBHUM
CHCTEMOM Tajerha y MIOJHOCTH 3eMJBHINTA, KOHTPOIH KOPOBA M MPOJAYKTUBHOCTH KYKYypYy3a.
Oruen je moctaBibeH 2020. roarHE W YMHE Ta TPY CUCTEMA Tajerma KyKypy3a:

- ©KCTCH3MBHHU CHCTEM: TOCIIE JKE€TBE O3UME MIIEHUIIE, 3eMJBHINTE j& OCTal0 HeoOpaheHo,
TOKOM JI€Ta je TMPUMEHCH TOTaJHU XEepOWIUI paau cy30Hjamba KopoBa, a y mpoiehe je
IUPEKTHOM CETBOM IIOCEjaH KyKYypYy3;

- HHTEH3UBHU CHCTEM: TIOCJIC KETBE 03UME TIICHHIIE, CTPHUILTE j& TUTUTKO 320paHO0, KaCHU]e
Cy NMPUMEHOM TOTAJIHOT XepOWIMAa Cy30MjeHH HW3HUKIN KOPOBH, Y jECEH j€ 3EMJBHIITE
ny0oko y3opaHo a y mpoisiehe je o0aB/beHa IpeIceTBeHa MpPUIIPEMa 3eMJbHINTA (Pe3oM U
CeTBa KyKypy3a;

-OJP)KMBH CUTEM: ITOCIIC )KETBE O3UME TIIIECHHIIe CTPHUIITE je IUTUTKO 320paHO HAKOH Yera Cy
MOCEjaHH O3WMHU TIOKPOBHU YCEBH — O3UMH OBacC, O3UMH CTOYHH KE€Jb M O3UMH CTOYHU
rpaiiak; MOKpOBHH yCEBHU Cy Y Tpoliche MOKoIIeH! 1 Kaja ce OMomMaca JejoM pasrpajauia,
JTUPEKTHOM CETBOM j€ MOCejaH KYKypy3.

CeTBa BHCOKOPOJHOT XHOpHUAa KyKypy3a HajHOBHU]e TreHepanuje, ZP5601 je o6aBmeHa 6. maja
2021. y ryctunu ox 60 606 Ousbka mo ha. Y HaBeACHMM CHUCTEMHMa rajema KyKypysa
aHaJM3UpaHa je 3aCTYIJbEHOCT KOopoBa y (hazu 5-6 IrcTOBa KyKypy3a.

Beh y npBoj ronuHu ucTpakuBama je 3Ha4ajHO MamK Opoj BpcTa M Maca KOpoBa yTBpheH y
CBUM BapHjaHTaMa MMOKPOBHUX yCEBa Tj. Y OJPKUBOM CHUCTEMYy Tajema KyKypy3a, JIOK je
HajBehy 3acTyIJBEHOCT KOpOBa HMMA0 KOHBEHIIMOHAIHW/UHTEH3UBHU CHCTEM Trajema
KyKypy3a. Ha moBpIuHM ca eKCTCH3MBHHM CHCTEMOM Tajeiha, KOPOBH HUCY WMAJIA BEJIHKY
3aCTYIJBEHOCT HU y TIOTieqy Opoja BpcTa HUTH y TIOTJIey OMOMace ajid je KyKypy3 Ouo y
¢dazu BBCH 15, mito je 3HauajHO Mame HEero y Jpyra JBa cucrema rajema (BBCH 17).
OnpXuBU CHUCTEM Tajema KyKypy3a je Ouo eQuKacHHjU y TOTJIEAYy OJAp)Kama IUIOJAHOCTU
3eMJBHIIITA U KOHTPOJIE 3aKOPOBJHEHOCTH.

KibyuHe peun: mOKpOBHHU yCEBH, Maca KOpPOBa, 3eMJBUIIITE, a30T, YTIbEHUK, XEPOUIIHIH.
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Weed infestation of maize grown in the sustainable system of cultivation
Milena Simi¢™, Vesna Dragi¢evi¢!, Zeljko Dolijanovi¢?, Milomir Filipovié¢?, Milan Brankov?
Maize Research Institute, Zemun Polje, Slobodana Baji¢a 1, 11185 Belgrade, Serbia

2Faculty of Agriculture, University of Belgrade, Nemanjina 6, 11080 Zemun, Serbia
*e-mail: smilena@mrizp.rs

The crop cultivation with the herbicide application as lower as possible and favouring other
measures (cultural, biological, ecological) is one the postulates of sustainable agriculture.
Therefore, cover crops and tillage systems may contribute to a significant reduction in maize
weed infestation, maintenance and improvement of soil fertility. The trial, set up at the Maize
Research Institute, Zemun Polje in 2020, was aimed at determining differences between a
sustainable growing system (with cover crops) and a conventional/extensive and intensive
growing system in soil fertility, weed control and maize productivity. The trial encompassed
three maize growing systems:

- extensive system: after winter wheat harvest, the field was left uncultivated; during summer,
a total herbicide was applied to suppress weeds; in spring, maize was directly sown;

- intensive system: after winter wheat harvest, stubble field was shallowly ploughed; then a
total herbicide was applied to suppress emerged weeds; in autumn, soil was deeply ploughed:;
in spring, pre-sowing cultivation was done by a cultivator and then sowing was performed,;
-sustainable system: after winter wheat harvest, stubble field is shallowly ploughed and then
winter cover crops were sown: winter oats, winter fodder kale and winter field pea; cover
crops were mown in spring and when biomass was partially decomposed, maize was sown by
direct sowing.

The high-yielding maize hybrid of the latest generation, ZP5601, was sown on May 6, 2021,
at the density of 60,606 plants ha™. In the stated maize growing systems, the presence of
weeds was analysed at the 5-6-leaf stage of maize.

A significantly lower number of species and biomass of weeds were determined in all
variants of cover crops (sustainable cultivation) already in the first year of investigation,
while the highest presence of weeds was recorded in the conventional/intensive maize
growing system. The number of weed species and biomass were the lowest on the area with
the extensive maize growing system, but maize was in the lower BBCH 15 stage in
comparison to remaining two growing systems (BBCH 17).

A sustainable maize growing system was more efficient with respect to the maintenance of
soil fertility and weed control.

Keywords: cover crops, crop cultivation system, weed biomass, herbicides.
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XulOpuan kykypy3sa oeqaor 3pHa PAO rpyna 3pema S00 u 600 - cBojcTBa M cacTaB

Mununa Pagocasmesuh ™, Mapuja Munamusosuh-1lepememuh?, Tymanka Tepsuh?,
JKuBota JoBanosuh!, Banentrna Hukomuh!, Mune Ceuancku®

YUnemumym 3a kyxypys 3emyn Home, Cno6ooana bajuha 1, 11185 3emyn-beozpao, Cpbuja
2Hayunu uncmumym 3a npexpambene mexwonozuje y Hosom Caoa, Bynesap Llapa Jlazapa 1, 21000
Hosu Cao, Cpouja
*e-mail:_rmilica@mrizp.rs

[Tox xykypy3oM Oeror 3pHa ce cMaTpa OHaj THI KyKypy3a YHju €HJIOCIIEPM MMa jacHy Oeiry
60jy, 6e3 nmpumeca NUrMeHTa xyTe 0oje. 3Hayaj KyKypy3a Oesior 3pHa ce BpeMEHOM MEHao y
pasHUM 3eMJbaMa U KyJTypama. AKO ce uMa y BHIY IJI00aHa paclpoCTpameHOCT KyKypy3a
OeJIor U )KyTOT 3pHa, 3araxa ce J1a KyKypy3 *KyTOr 3pHa MMa y CBETY allCOIyTHO JIOMHUHAHTHY
ynory. Kopumheme kykypys3a Oenor eHmocrepma 3Ha4ajHO C€ MPOMEHUJIO y TMOCIEIEHUX
HEKONUKO JeueHuja. [IpakThyHO mpecrana je meroBa ymnoTrpeba y ucxpanu pomahux
KUBOTHIHA, JIOK j€ UCTOBPEMEHO MOBehaHO HEroBO KOpUIINEHmE 3a J00Ujame CIEerjaTHuX
IIPOM3BOJIA 33 JbYACKY MCXpaHy M Yy MIMHCKO] Ipepaau. 300T Tora cy CBOjCTBa KBaJIUTETa
3pHa TOCTaJIa jJaKO Ba)KHA W Y CEJCKIIMOHOM IPOLECY TOKJIama MM Ce UCTa MaXKma Kao U
caMOM NPUHOCY 3pHA.

[Husp oBor pajma O6WO je Ja ce M3BPIIM KapakTepusamuja XuOpuaa KyKypysa Oenor 3pHa y
norieny Mopdonomke rpahe, pasnUUUTHX (UINIKUX CBOJCTBA M OCHOBHOT XEMM]jCKOT
cacraBa 3pHa Kao IMOKa3aTeshba BUXOBE YIOTpeOHE BPEIHOCTH W KBaiurtera. [lopen Tora, y
pany Ccy UCHHUTHBaHE U (PU3NYKE KapaKTEPUCTUKE KIIUMA. 3a UCIUTUBAka je 0JabpaHo je meT
3eMYHIIOJbCKUX XHUOpUIa KyKypysa (Tpu xulpuaa Oeior u aBa xubpuaa >xytor 3pHa GAO
rpyne 3pewma 500 u 600). JdobujeHu pesyinraTH Cy IMOKa3alid Ja C€ 3pHO HCHUTHBAHUX
xuOpuga Kykypysa Oenmor enmocmepma y mpoceky cactoju on 6,11% mepuxapma, 79,24%
ennocnepma u 14,65% xiune. IIpoceune BegHocTu xekronaurtapcke mace, mace 1000 3pHa,
T'YCTHHE, WHACKC (IIOTalnuje, OTIOPHOTH Ha MIIEBEH-E U yJena TBpae (pakiuje enmocnepma
6une cy 273,16 g, 778,60 kg/m?, 1,28 glcm3, 27,70%, 12,85 s u 56,26%, penom. Y mpocexy
3pHO Xxubpuna Genor ennocnepma caapxu 70,55% ckpoba, 9,38% mporeuna, 6,31% yiba,
2,31% cupose nenynoze u 1,35% mnenena. Y ogHocy Ha XUOpUAE KYTOT 3pHa MCIUTHBAHU
XuOpuau Oemor 3pHa Cy y MPOCEeKy MMalii Behu ynieo Kimia u TBpJe Pppakije eHaocnepma,
BUIIM CaJpKaj yJba M BUIY OTIOPHOCT Ha MelBewe, a Mamwy Mmacy 1000 3pHa, mHIEKC
(dbnotanuja, Macy KJIMITAa U Macy 3pHa Ha KIIUITY.

Kibyune peun: xubpuan KyKypysa, 3pHO, KJIUII, CBOJCTBA, CACTaB.
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White-seeded maize hybrids of the FAO maturity groups 500 and 600 - traits and
composition
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Valentina Nikoli¢!, Mile Se¢anski®
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?Institute of Food Technology in Novi Sad, Bulevar Cara Lazara 1, 21000 Novi Sad, Serbia
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White-seeded maize is maize with the endosperm of clear white colour, without the addition
of the yellow pigment. The importance of white-seeded maize has changed over time in
various countries and cultures. The comparison of the global distribution of white- and
yellow-seeded maize shows that the latter one has an absolutely dominant role in the world.
The use of maize with the white endosperm has changed significantly in the last few decades.
Its use in livestock feeding has practically ceased, while at the same time its use for obtaining
special products for human consumption and in mill processing has increased. Therefore, the
grain quality traits have become very important and they are given the same attention as the
grain yield itself in the breeding and selection process.

The aim of this study was to characterise white-seeded maize with respect to the
morphological structure, different physical traits and basic chemical composition as a
parameter of the use value and quality of grain. In addition, physical traits of ears were
observed. Five ZP maize hybrids (three with white and two with yellow kernels of the FAO
maturity groups 500 and 600). The obtained results showed that the grain of observed white-
seeded maize hybrids consisted, on average, of 6.11% pericarp, 79.24% endosperm and
14.65% germ. The average values of test weight, 1000-kernel weight, density, flotation
index, milling response and the proportion of hard endosperm fractions amounted to 273.16
g, 778.60 kg/m?, 1.28 g/cm?®, 27.70%, 12.85 s and 56.26%, respectively. On average, the
grain of white-seeded hybrids contains 70.55% starch, 9.38% proteins, 6.31% oil, 2.31%
crude fibres and 1.35% ash. Compared to yellow-seeded hybrids, the observed white-seeded
hybrids had on average a higher proportion of germs and hard endosperm fraction, higher oil
content and higher milling resistance, while 1000-kernel weight, flotation index, ear weight
and kernel weight on the ear were lower.

Keywords: maize hybrids, grain, ear, traits, composition.
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AHTHOKCHIATHBHH NOTeHnujaa u npepaaa usekiae (Beta vulgaris ssp. rubra)
Henan [TaBnosuh ™, Jenena Mitagenosuh?, Mumorm MapjaHOBI/Ihl, JacmuHa 3,Z[paBKOBI/Ihz
YWnueepsumem y Kpazyjesyy, Aeponomcku gpaxynmem, Lapa Jywana 34, 32000 Yauax, Cpéuja

2Hnemumym 3a kpmuo 6ume, Ino6odep 66, 37000 Kpywesay, Cpbuja
*e-mail:_npavlovicpb@gmail.com

[{Bekia mpumnaaa rpynu TPaAULMOHATHOT NOBpha MUpPOM CBETa M BPJIO j€ Majlo 3aXTEBHA Y
MoTJIely yciioBa Tajema. MehyTum, 1Bekna Moxe OWTH OJJIUYaH H3BOP OMOXEMH]jCKUX
jenumbema Koja MMajy jako BUCOKY aHTHOKCHIIATUBHY BPEIHOCT M CaMHUM THUM OCHE(UT 1O
JbYJICKO 3/IpaBJbe. JlaHAIIHU MOTPOIIAYH XKeJle XPaHy U3 MOy3AaHuX (GapMUHT CYCTEMC KOjH
HEMajy JIOII YTHLIAj Ha )KUBOTHY CpeinHy. 300T TOra, y OBOM HCTPaKUBAay aHAU3UPAHU CY
y30pIM IBEKJIE KOja je rajeHa MO KOHIICNTY OpraHcke OWJbHE IMPOU3BOAE. Y CBEXKHM
y30pLIMa, MTACTEPU30BAaHOM COKY M YMIICY I[BEKJIE oapehuBaH je yKymaH cajipkaj BUTaMUHA
C, ykynHH (eHONM W YKyIHAa aHTHOKCHUIATHBHA aKTHUBHOCT. [lo CBMM aHaJM3MpaHUM
napameTpuMma yTBEHO je na Ha IHHXOB CaAp)Ka] jako yTHYE HAYMH Npepaje CHUPOBUHE.
Hajpehu ryOuny anaim3upanux OMOXEMHUJCKUX TTapamMeTpa YTBphEeHU Cy y YHIICY O] LIBEKJIE,
JIOK je HBUXOB capkaj y coky Omo Behu. ['eHepanHo, mpepaga IBEKJIEC YTHYE HA CMamyje
BEHUX HYTPUTUBHY BPEIHOCT y OJHOCY Ha CHUPOBY, aJId y EHMa CE jOII yBEK 3aJp)KaBa
BHCOK cajipXaj HyTpUTHjEHaTa T€ je W OBa] HAUYMH KOH3YMHUpPama KOPUCTAH 3a JbYICKY
UCXpaHy.

Kibyune peum: unBekna, mnpepaga, ButamuH C, yKynHH (EHONIM, aHTHOKCHJIATUBHA
aKTUBHOCT.
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Antioxidant potential and processing of beet (Beta vulgaris ssp. rubra)
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L University of Kragujevac, Agricurtural faculty, Cara Dusana 34, 32000 Cacak, Serbia
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*e-mail: npavlovicpb@gmail.com

Beet belongs to the group of traditional vegetables grown all over the world and it doesn’t
need special growing conditions. On the other hand, beet can be an excellent source of
biochemical compounds that has a very high antioxidant value and benefits human health.
Consumers today want food from reliable farming systems that environment friendly.
Therefore, we analysed samples of beets grown according to the concept of organic plant
production. In fresh samples, pasteurized beet juice and chips, the total content of vitamin C,
total phenols and total antioxidant activity were determined. According to all analysed
parameters, it was determined that their content is strongly influenced by the method of raw
material processing. The largest losses of the analysed biochemical parameters were found in
beet chips, while its content in the juice was higher. In general, the processing of beet reduces
its nutritional value comparing to fresh consumption, but it still retains a high content of
nutrients, so this method of consumption is also useful for human diet.

Keywords: beet, processing, vitamin C, total phenols, antioxidant activity.
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Mitagu JTyKOBH TPEICTaBJbajy TOMyJapHO MoBphe Koje je BeoMma 3acTyIUbEHO Yy HCXPaHU
Jbynu TokoM pano-mipoiehuux mecenn. Ha tpxumty Cpbuje, y monyau ce, y BehuHH
Mmapkera, Hajgasze miaaud pau (Allium cepa) m Genm ayk (A. sativum), mok je y GoJbe
CHa0ZICBEHUM MapKeTHMa y acOpTHMaHy 3acTYIUbeH M A. ypCHUHYM, y HapoJy IHO3HAT Kao
IMBJBH JIYK, CPEMYyII WM MenBehu Jyk. Y OBOM pajy HCIHUTUBAH j€ YTHUIQ] JBE TEXHUKE
excrpakije, y3 mnpumeny 80% MeraHona (KJacMYHAa eKCTpakildja pacTBapadueM |
yATpa3By4YHA E€KCTPAKIMja) Ha CaApiKaj YKymHUX mojudeHona u (iaBoHOUIA y y30prHuMa
mitaaux aykosa (A. cepa i A. ursinum). [uss paga Ouo je U3HaaKEHa TEXHUKE SKCTPAKIIN]e
Koja Om obe30emmia mTo e(UKACHU]Y H30JaIM]y CEKYHIAapHUX MeTa0oJiuTa, yuMe Ou ce
oMmoryhuiia U mpelru3Hrja OIleHa KBAJIMTETa WCMHUTHUBAHUX JiykoBa. OnpehuBame caapxkaja
ykynHux nojudenona (TPC) u3BpiieHo je MpUMEHOM CTaHIApAHE CIEKTPO(OTOMETPH]CKE
Folin — Ciocalteu merome. JloOujenu pesyntaTv NpHKa3aHH Cy Kao MQ EKBHUBAJCHTE
depymuncke kucenuHe (FAE) mo g cBexxe mace y3opka. Canapkaj yKynmHuX (iaBoHOUAA
(TFC) onpehen je nmpumenom crannapane cnekrpoporomerpujcke AlCls metoze, a modujeHn
pe3yaTaTu Cy m3pakeHH Kao Mg ekBuBajeHTe kBeprernHa (QE) mo g cBexke mace y3opka.
Hajmamu canpxaj TPC (0,79 mg/g FAE) u TFC (0,10 mg/g QE) 3abenexeH je koz Bpcte A.
cepa MpUMEHOM TEXHHUKE SKCTpaKIlMje pacTBapaveM, MOK je Hajuinu caapxaj TPC (4,32
mg/g FAE) u TFC (0,64 + 0.01 mg/g QE) octBapen kox Bpcte A. ursinum, TPUMEHOM
yITpa3By4HE eKcTpakiuje. Miaau JIyKoBU 3acTyIJbeU Ha Tpxkuiuty CpoOuje, ocuM MITO Cy
MoIyJIapHe 3a4MHCKe OWJbKe, Takohe cy u j1o0ap M3BOp OMOMOJIEKyJa ca MOTCHIMjaTHUM
(buTOTEpANH]CKUM JETOBAHEM.

Kibyune peun: ¢raBoHOUIM, MITaId TyKOBH, TIOJTU()EHOIH.
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Spring onions are a popular and very common vegetable in the human diet during the early
spring months. In the Serbian markets there are an offer of green onion (Allium cepa) and
spring garlic (A. sativum), while in better supplied markets the assortment also includes A.
ursinum, popularly known as wild garlic, ramsons or bear’s garlic. In this paper, the influence
of two extraction techniques, with application of 80% MeOH (solvent extraction and
ultrasound-assisted extraction (UAE) on the content of total phenolics (TPC) and flavonoids
(TFC) in samples of spring onions (A. cepa and A. ursinum) was investigated, with the aim to
find an extraction technique that would ensure more efficient isolation of these bioactive
compounds, which would enable a more precise assessment of the quality of the examined
plants. Total phenolic content (TPC) was determined using the standard spectrophotometric
Folin-Ciocalteu method. The obtained results are expressed as mg of ferulic acid equivalents
(FAE) per g of fresh weight. The content of total flavonoids (TFC) was determined by the
standard spectrophotometric aluminum chloride method, and the obtained results were
expressed as mg of quercetin equivalent (QE) per gram of fresh weight. The lowest content of
TPC (0.79 mg/g FAE) and TFC (0.10 mg/g QE) was determined in A. cepa using solvent
extraction, while the highest content of TPC (4.32 mg/g FAE) and TFC (0.64 mg/g QE) was
obtained in A. ursinum, by using UAE. Spring onions available in the Serbian market, in
addition to being popular vegetables, are also a good source of bioactive compounds with
potential phytotherapeutic effects.

Keywords: spring onions, total flavonoids, total phenolics.
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V nokymiajy aa ce modoseiia npunoc 1eeta Calendula officinalis, y mapty 2021. mocraBibeH
je ekcriepuMeHT y MHCTUTYTY 3a mpoyuaBambe JIEKOBUTOT O6usba ,,Jlp J. Ilanunh® y I1anueny.
[up excnepumenTa je 6uo yTBpaAUTH eekaT opraHCKUX OMOCTHMYJaTOpa MPUMEHCHUX Ha
cemeny Ha nopact u npuHoc nsera C. officinalis. Ilpe cerBe, ceme C. officinalis je 6uno
notorbeHo Ha 10 MuHyTa y cienehuM TeUHHUM OpraHcKuM Oumoctumysiaropuma: Ecobusterl
(xonuentpamuje 1% u 5%) u SlavolomS. Ceme y KOHTpOTHOM TpeTMaHy HATOILUBEHO je
JIECTUIOBAaHOM BOJOM. Tako TpeTupaHa CeMeHa Cy MOTOM II0CEjaHa Yy CTHPOIIOPCKE
KOHTEJHEPE UCITYE-ECHE MEIIaBUHOM TpeceTHe MaxoBuHe (Gramoseed). YkymHo 15 cakcuja o
JeIHOM TpeTMaHy CTaBJBCHO j€ y TOJYKOHTPOJMCAHE YCIIOBE BEIITAYKOI OCBETIhCHA H
npoceune temrneparype ox 23°C (Grow box). IlojaBom mnpBor mpaBor JjmcTa, OWIBKE Cy
npecaljene y miactuuHe cakcuje (3anpemuse 0,8 |) ucnymeHe HCTUM CYTICTPAaTOM a TIOTOM CY
NPEHEeTe Yy IUIACTEHHK, TJe Cy TrajeHe y 3aJMBHOM CHCTEMY Kaml 10 Kall U Ha MPOCEYHO]
temmeparypu of 25° C, ca qaHeBHOM BeHTHIajoM. bepOa 1iBeta je paleHa y TpeHyTKy Kajia
je Bumie on 2/3 Owsbaka OWUJIO y IBETY, a CIPOBOJWIA CE Y TPU MOHaBJbama. HakoH Opama
I[BETOBA Ca CBaKe OWJBbKE TOjeIMHAYHO, 3aIMCHBaH je Opoj BETOBA MO OWJBIIM M MEpeHa je
TeXHMHA BHUXOBe cBexe Mace (g). EKCIepuMEHT je mokasao 1a Cy HajBeld MpocedaH 6poj
seToBa (5, 22) u Hajseha TexxuHa nBerosa (5,6 g) mobujenn npumeHom SlavolS-a; o6a osa
CBOjCTBa Omyia Cy CTaTHCTUYKM 3Ha4yajHO Beha O/ CBUX OCTaluX TpeTMaHa, MOCEOHO O
KOHTpoJie (mpoceuan Opoj 1BeToBa O6mo je 3, 0, mpoceuHa cBexa maca Owmia je 2.62 ().
Camuno CnaBoniC-y anu WIaKk CTaTUCTHYKY 3HAYAJHO HIDKU Cy OWIIM Pe3yJTaTH Y TPETMaHy
ca 5% Ecobusterl (mpoceuan 0poj mBeroBa 6uo je 4,38, mpocedyna cBexa maca 4,46 ().
Jlobujenu pesynratu cyrepuily aa ou 6unoctumysaropu SlavolS, a takohe u 5% Ecobusterl,
MOTJIM YCIIEIIHO JIa Ce€ MpHUMEY]y palu MmocTuiama Beher Opoja mBeToBa W MpHUHOCA I[BETA
nexosute OuspHe BpcTe Calendula officinalis.

Kibyune peun: et HeBeHa, puHoc, Ecobusterl, SlavolS, tperman cemena.
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In attempt to improve the yield of flowers of Calendula officinalis, the experiment was
established in early March 2021, in the Institute for Medicinal Plant Research "dr J. Pan¢i¢"
in Panc¢evo. The aim of this study was to examine the influence of different seed treatments
with organic biostimulators on number and yield of C. officinalis flowers. Prior to sowing,
the seeds of C. officinalis were 10 min soaked in following biostimulators: Ecobusterl (conc.
1% and 5%) and SlavolomS. Seeds in control treatment were soaked in distilled water. The
seeds were sown in Styrofoam containers filled with a mixture of peat moss (Gramoseed).
There were 15 pots per treatment which were left inside the polyethylene tent with artificial
lighting and average T 23°C (Grow box). With the appearance of the first true leaf pair, the
seedlings were transplanted into the plastic pots (volume 0.8 I) and transferred to the
greenhouse (average T 25°C, daily ventilation, a drip system for watering). Harvesting began
when 2/3 of the plants bloomed, in triplicates. The number of flowers was counted per each
plant and their fresh weights were measured. The experiment showed that the highest
average number of flowers (5.22) and the highest weight of flowers (5.6 g) were obtained
with the use of SlavolS; both properties were significantly higher from those obtained in all
other treatments, particularly from the control treatment (average number of flowers was 3,
average fresh weight was 2.62 g). Similar to SlavolS but significantly lower were results
obtained with 5% Ecobuster 1 (average number of flowers was 4.38, average fresh weight
was 4.46 g). The obtained results suggest that SlavolS as well as 5% Ecobuster 1 might be
successfully used as a seed biostimulators in order to gain more flowers Calendula officinalis
and higher flower yield.

Keywords: flower Marigold, yield, Ecobuster, SlavolS, seed treatment.
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Xesmay (Fagopyrum esculentum Moench) rajumo paau 1io10Ba oOpamiia Koje KOpUCTUMO y
UCXpaHU 300T MOBOJEHOT CacTaBa 3pHA, KOje MMa IPEBEHTHBAH eekar Ha 3/IpaBJbe JbYIH:
CHIDKaBa KPBHU HPUTHCAK, KOPHCTU CE€ y NMPEBEHIMjU apTEPOCKIEPO3e W OICTHmanuje. Y
CpbOuju je Haj3acTymbeHHja copTa xespae ,,HoBocaacka®. 3pHO Xesbae CaapkKHu: YrJbeHE
xunapare (85%), nporeune (12%), mactu (2%), munepane (kamujym, 218 mg; docdop, 254
mg; KanuujyM, 21 mg; maraesujym, 85 mg; reoxhe, 3,2 mg; HaTpujyM, ceieH, Gayop, Kao u
MUKpOEJIEMEHTE: jOJ, IMHK, OpoM u ap.), 3aruMm Butamuue (Bl, B2, P, E), nmjerercka
BJIaKHa, (PUTOCTEPOJIE, caapku OMOo(]IIaBOHOU] PYTHH (KOjU TMO3UTHBHO JENyje Ha KPBHH
CHCTEM) M JIM3UH (€CEHIMjaTHy aMHUHOKUCEINHY BaXXHY 32 PACT KOCTH]y U OOHABJbamkh¢ KPBH)
Ka0 U arpuMuH (CMamyje PU3UK OJ CTEPUIIHOCTH). LIBeT Xesbie MoXke /1a ce KOPUCTHTH Kao
JIeK MPOTHB Kalllyba JIOK CBEXH JIMCTOBU MMajy M3PAaXEHO OAKTEPHLMIHO J€jCTBO. Benmuku
Opoj cTyauja je Mmoka3ao jJa cTabspMKa XeJbJie MMa (apmarieyTcKy BPEIHOCT, jep CaapiKu
CYIICTaHIly PYTHH, KOja moBehaBa OTHOPHOCT Kamuiapa M KOPHUCTH C€ Kao CPEICTBO 3a
3ayCTaBJbamhe KpPBapCHA.

VY o0Boj cryauju aHanmu3upaHa je u MoryhHocT kopumihema XETBEHHX OCTaTaka XeJble.
JXeTBeHu ocrary MOTy Jia ce yrnoTpede Kao: CTouHa XpaHa, Maid, 3a CIIPaBJbabe KOMIIOCTA, Y
7aJb0j HMHIYCTPHUJCKO] Tpepaad, 3a MPOU3BOJAKY OHOrOprMBa M 3a NPOHM3BOIY IENeTa.
HajmoxkerbHuje je OmoMacy KOPUCTHTH Kao 3eleHHIIHO hyOpuBo. 3aopaBame Ouomace
XeJbJIe, aKO je IUJb Tajema CUjepallija, U3BOJMMO TOCTe IBeTama Oubaka Kako OMCMO je
WCKOPUCTHIIM ¥ 3a IPOM3BO/IbY Meaa. BeretatnBHa Oromaca 3aopaHa y ¢a3u nperBeTaBamba
Op30 ce y 3eMJbH MHUHEpalln3yje Tako Ja HapeIHH YCeB MMa Ha pacrojlaralby MUHEpaHe
COJIM y BpeMe Kaja cy My HajmoTpeOHHje. Xesblla IMa ¥ BEJIMKU arpOTeXHHYKU 3HAuaj, Kao
yCeB T'ycTe ceTBe No0po MOKpUBa 3eMJBHINTE U Cy30Hja KOopoBe, Takohe ycBaja dochop u3
TeXe MPUCTYMaYyHUX OOJMKA W CIpevaBa HErOBO UCIHpame Y MyOJbe CIIOjeBe U MOJI3EMHE
BOJIOTOKOBe. buibke XeJble MMajy KpaTak BereTallioHH IMEpHoJ M MOTY Ja ce raje Kao
MOCTPHU YCEB Y PA3IUYUTUM KIIMMATCKUM U 3€MJBHIITHUM yCIIOBHMA.

Kibyune peun: xesbaa, copra ,,HoBocaacka®™, HyTpUTHBHA BPEHOCT CEMEHA, )KETBEHU
ocTalld, CHIepalyja.
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Cpbuje um OunatepanHor mpojekra PemyOomuke CpoOuje u ILlpue Tope, 2019-2021:
,AIITepHATUBHA HUTAa W YyJbapHIle Kao HW3BOpP 3/ApaBCTBEHO Oe30eiHE XpaHe M BaKHA
CHUPOBHHA 3a IPOU3BOIHY OHOTOpHBA‘™.

64


mailto:vera.popovic@gmail.com
mailto:jela@agrif.bg.ac.rs

Significance of the use of gluten-free pseudocereal buckwheat - Fagopyrum esculentum
Moench

Vera Popovié¢ ™, Zoran Jovovié?, Savo Vuckovié?, Jela Tkanovi¢®, Ljubisa Zivanovié?, Ljubisa
Kolari¢®, Maja Ignjatov?

YInstitute of Field and Vegetable Crops, Maksima Gorkog 30, 21000 Novi Sad, Serbia
2University of Montenegro, Biotechnical faculty, Mihaila Laliéa 1,
81000 Podgorica, Montenegro
SUniversity of Belgrade, Faculty of Agriculture, Nemanjina 6, 11080 Zemun, Serbia
*e-mail: vera.popovic@gmail.com, jela@agrif.bg.ac.rs

Buckwheat (Fagopyrum esculentum Moench) is grown for its nuts, which we use in our diet
due to its favorable grain composition that has a preventive effect on human health: it lowers
blood pressure, used in the prevention of atherosclerosis and constipation. The ,,Novosadska“
buckwheat variety is the most represented in Serbia. Buckwheat grain contains:
carbohydrates (85%), proteins (12%), fats (2%), minerals (potassium, 218 mg; phosphorus,
254 mg; calcium, 21 mg; magnesium, 85 mg; iron, 3.2 mg, sodium, selenium, fluorine, as
well as trace elements: iodine, zinc, bromine, etc.), then vitamins (B1, Bz, P, E), dietary fiber,
phytosterols. Also it contains the bioflavonoid rutin (which has a positive effect on the blood
system) and lysine (an essential amino acid important for bone growth and blood
regeneration) as well as agrimin (reduces the risk of sterility). Buckwheat flower can be used
as a cough medicine, while fresh leaves have a pronounced bactericidal effect. A large
number of studies have shown that buckwheat stem has pharmaceutical value, because it
contains the substance rutin, which increases the resistance of capillaries and it is used as a
means of stopping bleeding.

In this study, the possibility of using buckwheat harvest residues was analyzed. After
harvesting, grain residues can be used as: fodder, mulch, composting, further industrial
processing, for production of bio-fuels and for the production of pellets. It is most desirable
to use it as a vegetable fertilizer.

If the aim of growing buckwheat is sideration, we perform plowing of biomass of buckwheat
after flowering of plants in order to use it for honey production also. Vegetative biomass
plowed in the flowering phase is quickly mineralized in the country, so that the next crop has
mineral salts at its disposal at the time when it needs them the most. Buckwheat is also of
great agro-technical importance because, as a dense sowing crop, it covers the soil well and
controls weeds also absorb phosphorus from hard-to-reach forms and prevent it from leaching
into deeper layers and underground watercourses. Buckwheat plants have a short vegetation
period and can be grown as second crop in different climatic and soil conditions.

Keywords: buckwheat, variety ,Novosadska®, nutritive value of seeds, crop residues,
sideration.

Acknowledgements: This paper is part of the projects/Agreement: 451-03-9/2021-14/200032
and 200116, financed by the Ministry of Education, Science and Technology Development of
Republic of Serbia and Bilateral Project Republic of Serbia and Montenegro, 2019-
2021: ,,Alternative cereals and oil crops as a source of healthcare food and an important raw
material for the production of biofuel®.
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3pHO KyKypy3a je BakaH M3BOp MHUHEpAIHUX eJeMeHaTa y JbYICKO] McxpaHH. Pazmuke y
caJlpkajy MuUHepana y 3pHY KyKypy3a MOTY 3aBUCUTH OJf T€HOTHIA, CHCTEMa Trajema,
npumene yOpuBa, Kao U METEOPOJIOMIKKX yciaoBa. Lluib excriepuMenTa je 610 J1a ce UcruTa
yTULA] pa3nuYUTUX cucTteMa hyOpema (MuHepanHo hyOpuBo — ypea, oprancko hyOpuBo —
Fertor, mukpoGuosomko hyopuso — Team micoriza plus, koutpona — 6e3 hybOpema) Ha
npUHOC U IpoMmeHe y canapxkajy P, S, Ca, Mg u Fe y kykypy3y 6eor, >KxyTor U LpBEeHOT 3pHa,
ToKOM Beretanuone ce3one 2017. m 2018. roguHe. Y morjeay METEOpPOJIONIKHX YCIIOBA,
YOUeH je cyllaH Iepuoj TokoM jyHa—asrycra 2017., mok je 2018. umana paBHOMepaH
pacrniopen manaBuHa. 3ato je y 2017. mpoceuaHn mpuHOC 3pHa OMO CKOPO JABOCTPYKO MambH, 32
4,6 t hal, y omnocy ma 2018. romuny, amu je y 2017. 6una 3HaTHO BMINA NpPOCEYHA
koHneHTpanuja Ca, Mg, S u Fe. 3pHo 1ipBeHOT KyKypy3a je y3 nmpocedHo Behu nmpuHocC, OMIto
6oratuje y canpxajy Ca, Fe u P, nok je, oprancko hyOpuBo y HajBehoj Mepu yTHLAJIO Ha
nosehame mpuHoca U akymyinamujy Mg, P u S. Kox kykypy3a IpBEHOT 3pHa IpUMEHa
opranckor hyopusa je y Hajehem cTeneny noBena o0 Beher npuHoca, Kao U KOHIEHTpaluje
Mg u P, nox je mukpoouonomniko hyopuso mosehasio konnentpanujy Ca, a ypea Fe. Jequno
je Behn HMBO S OHMO 3alenexeH y KOHTPOJIM KOJ KyKypy3a xkyTe Ooje 3pHa. Hajseha
BapHpama BpPEIHOCTH TPUHOCAa OWila Cy KOJ XKYTOr KyKypy3a (TpeTMaH ca OpTraHCKHM
hyOpuBOM M KOHTpOJIA) U IIPBEHOT Y TPETMaHy ca ypeom, ok cy Hajseha Bapupama P, S, Mg
n Fe Omma koj Kykypy3a IpBeHOT 3pHa (TpeTMaH ca MHUKPOOWJIOIIKAM M OPTaHCKUM
hyOpuBoM), ka0 M KyKypy3a *KyTor 3pHa y KoHTponu. [Ipukazanu pe3ynratu ykasyjy Ja ce
MIPEKO YCJIOBA rajermha MOXKE YTHIIATH Ha HAKYIJbakh¢ BAXHUX MHHEpajia y 3pHY KyKypy3a u
TO MOceOHO IpBEeHEe 0oje, Koje Ou ce cTora MOriio cMarpatu BaxxHUM u3BopoM P, Ca, Mg u
Fe, 1ok O )KyTO 3pHO KyKypy3a MOTJIO TIpeJICTaB/baTH 3HauajaH u3Bop S.

Kibyune peuu: 0o0ja 3pHa KyKypy3a, THN hyOpwBa, NPUHOC 3pHA, ECEHITH]jaTHU
MaKpOEJIEMEHTH.

66


mailto:vdragicevic@mrizp.rs

Status of some macro-elements in maize kernel with different colour

Vesna Dragi¢evié¢™, Milena Simi¢!, Milan Brankov!, Milovan Stoiljkovi¢?, Nenad Deli¢?,
Miodrag Tolimir, Milena Senk®

"Maize Research Institute “Zemun Polje”, Slobodana Bajic¢a 1, 11185 Zemun Polje, Belgrade, Serbia
2Vinca Institute of Nuclear Sciences, Mike Petrovi¢a Alasa 12-14, 11351 Vinca, Belgrade, Serbia
*e-mail: vdragicevic@mrizp.rs

Maize kernel is an important source of mineral elements in human nutrition. Differences in
mineral content in maize kernel depend on genotype, cropping systems, fertilization, and
meteorological conditions. The objective of this study was to examine the impact of different
fertilization systems (mineral fertilizer — urea, organic fertilizer — Fertor, biofertilizer — Team
micoriza plus, control — without fertilization) on kernel yield and variations in content of P, S,
Ca, Mg, and Fe in kernel of white, yellow and red maize, during 2017 and 2018.
Meteorological conditions indicated dry period during June—August 2017, while in 2018
precipitations were equally distributed. Therefore, the average yield was almost double lower
in 2017 (to 4.6 t ha), compared to 2018, while higher average concentration of Ca, Mg, S,
and Fe in maize kernels was recorded in 2017. With higher average yield, red maize kernel
was richer in Ca, Fe, and P. Organic fertilizer increased average yield, and accumulation of
Mg, P, and S in kernels. In regard to combinations, application of organic fertilizer in red
maize resulted in increase of yield, Mg and P, while the biofertilizer increased Ca and urea
increased Fe concentration in kernel. S concentration achieved the highest value in the
control in yellow maize kernel. The greatest variations of kernel yield were in yellow maize
(treatment with the organic fertilizer and control) and in red maize with the urea treatment,
while the greatest variability of P, S, Mg, and Fe concentration was in red maize kernel
(treatment with the bio- and organic fertilizer), as well as yellow maize kernel in the control.
Presented results indicated that adjustments in growing conditions could impact accumulation
of important minerals in kernel, particularly in red maize, which could be considered as a
significant source of P, CA, Mg, and Fe, while yellow maize kernel could be referred as a
significant source of S.

Keywords: maize kernel colour, fertilizer type, grain yield, essential macro-elements.
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duropemeaujanuja y eHTepHujepy

Amna Byjomesuh ™, Cannpa Bykosuh?!, Bypha [Tasuh’, Bophe Mopapuepuh’

Yomonpuspeonu gpaxynmem, Yuusepsumem y Beoepady, Hemaruna 6, 11080 3emyn, Cpbuja
*e-mail: ana@agrif.bg.ac.rs

VY caBpeMeHOM Ju3ajHy eHTepHujepa yroTpebda coOHor 1Beha mocraje cBe nmomyiapauja. He
camo Aa 1Behe YWHU MPOCTOP MPUBIAYHHUJUM U HCUBUM, OHO WUTPA U YJIOTY Y CBEOIIITEM
3/paBJby jep Mo0O0JbIIIaBa KBAIMTET Ba3yXa U CMamyjy KOHIIEHTpAIlMje MHOTHUX 3arahuBaya.

VY nucame OUOJIONIKKMX YECTUIIA KOje CY MPUCYTHE y CHTEPHUjepy, MOXKE UMATH BEJIUKH YTHIIA]
Ha 3/IpaBJbe JbYyAU. M3II0KEHOCT TOKCMHMMAa M OCETJBHBOCT MOjeAMHANa Ha 3arahuBade y
CHTEpHjepy 3aBHUCH O] KOHIICHTpaIyje 3araljBaya, Tpajarba U yuecTalOCTH U3JI0KEHOCTH, a
MOCJICANIE HM3JI0KCHOCTH TAaKBOM Ba3lyXy , MOTY C€ MaHU(ECTOBATH KpO3 CJIalJbeHe
UMYHOT CHCTeMa, TMPOJa3HU MOPOUAMTET, OONECTH Ma YaKk M CMPT Yy EKCTPEMHUM
CIIy4ajeBUMA.

duropemenujanyja je epuxkacaH U €KOHOMCKHM MCIUIaTUB HauMH Kopuuihewe Ousbaka 3a
yKJIamkamke TOKCHMHA U3 Ba3lyxa , KOjU yTHYe Ja ce MoOOoJbllla KBaJIMTET Ba3lyXxa U y
EHTEpUJEPHOM TPOCTOPY. 3arahuBaun BazayXxa Yy €HTepujepy  I[OTHYY Kako U3
HeOuoomkux (azbect, popmanaexus, TyBaHCKU AWM, UCTIApJbUBa OpraHCcKa jeaumema, CO2,
SO2)rako m w3 OWONOIMKKX H3Bopa (KyhHa mpammHa, THUBUIE, OakTepuje, BUPYCH U
MHUKPOOPIaHU3MHU).

Jlo cama cy tectupane OpojHe BpcTe coOHor mBeha kao ¢puTopemenujatopu y eHTepHjepy, a
0]l Haje(pMKAaCHUjUX Cy ce MOoKa3alie BpcTe Koje nmpumnaaajy nopoaunama: Moracae, Araceae,
Crassulace, Palmae, Araliaceae, Pteridophyta, Orchidaceae u ap. Ox Bpcta ce uUcCTHYY:
Ficus sp., Phoenix sp., Chamaedorea sp., Phylodentron sp., Epipremnum sp., Spathiphyllum
sp., Crassula ovata.

He tpeba 3abopaButu ga u3bop coOHMX Ousbaka 3a yOnaxkaBame 3araljema Bazayxa y
eHTepHjepy, Kao QuroemMenujaropa, HE 3aBHCH CaMoO OJ FHHXOBE CHOCOOHOCTH Ja YHCTE
Ba3ayx, Beh W on nakohe rajema W OJpKaBama y MOCTOjehMM ycJIOBHMa €HTEpUjEepHOT
MIPOCTOpPa aJId HAPABHO, M OJI JIMYHOT YKyca.

Kibyune peun: enrepujep, 3arahuBauu Ba3ayxa, puropemeanjauuja, usehe.
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Phytoremediation in the interior environment
Ana Vujosevi¢™?, Sandra Vukovié!, Purda Pavié!, Porde Moravéevi¢!

'Faculty of Agriculture, University of Belgrade, Nemanjina 6, 11080 Zemun, Serbia
*e-mail: ana@agrif.bg.ac.rs

In modern interior design, the use of interior plants is becoming increasingly popular.
Flowers, not only make the space more attractive and alive, it also plays a role in overall
health as it improves air quality and reduces the concentrations of many pollutants.

Inhalation of biological particles that are present in the interior, can have a great impact on
human health. Exposure to toxins and susceptibility of individuals to indoor pollutants
depends on the concentration of pollutants, duration and frequency of exposure, and the
consequences of exposure to such air can be manifested through weakening of the immune
system, transient morbidity, disease and even death in extreme cases.

Phytoremediation is an efficient and economically viable way of using plants to remove
toxins from the air, which has the effect of improving air quality in the interior as well.
Interior air pollutants come from both non-biological (asbestos, formaldehyde, tobacco
smoke, volatile organic compounds, CO2, SO2) and biological sources (house dust, fungi,
bacteria, viruses and microorganisms).

So far, numerous species of interior plants have been tested as phytoremediators in the
interior, and the most effective have been the species belonging to the families: Moracae,
Araceae, Crassulace, Palmae, Araliaceae, Pteridophyta, Orchidaceae and others. The
following species stand out: Ficus sp., Phoenix sp., Chamaedorea sp., Phylodentron sp.,
Epipremnum sp., Spathiphyllum sp., Crassula ovata.

It should not be forgotten that the choice of interior plants to alleviate indoor air pollution, as
a phytoremediator, depends not only on their ability to clean the air, but also on the ease of
cultivation and maintenance in the existing interior space, but of course on personal taste.

Keywords: air pollutants, flowers, interior, phytoremediation.
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3Ha4aj KOHTHHYHPAHOT NPUXPAaKLUBAKHA HA KBAJUTET pacaja BUIIerouiImber nseha

Amna Byjomesuh ™, Cannpa Bykosuh', Anexcannap Koctuh!, Cmusbana Cumeynosuh?,
‘Pophe Mopapuesuh?

Y omonpuspeonu paxynmem, Yuusepsumem y Beoepady, Hemaruna 6, 11080 3emyn, Cpbuja
*e-mail: ana@agrif.bg.ac.rs

VY pany je ucnuTHBAaH YTHIA] opraHo-muHepainHor hyopua (OMD) Ha kBamureT pacana
BUlIEroauIImBUX Bpcra IBeha u To: Gaillardia aristata Pursh (Arizona sun), Delfinium
elatum L. (Magic Fountains Mix) u Lupinus polyphillus L. (Lupini Mix ApeX). HctpaxuBama
cy cmpoBeaeHa TokoM 2021. romuHe y crakieHuky llosponpuBpenHor dakynaTeTa-
VuuBepsutera y beorpagy. Y pany je MCHHTHUBAaH YTHIQ] pa3IMYUTHX KOHIEHTpAIMja
pUMEHE KOMEPIIHjaIHOT oprano-muHepanHor hyopusa Fitofert humstart 4:12:5 y mo3ama:
koHTpona (6e3 mpumene), 0,1%, 0,3%, 0,6% u 1,4% Ha cnenehe ocobuHe pa3BHjeHOCTH
onabpaHux OuJbaka: BUCHMHA OuJbaka (cm), Haa3eMHa mMaca (g), Opoj u maca imctoBa (g), 6poj
[BETHHUX I'paHa, Opoj ¥ BeJTMUMHA [IBETOBA/LBACTH (CM).

Pesynratu uctpaxkuBama ykasyjy aa ce ca npumenom OMD nobujajy Ousbke-pacana nqodpe
pasBujeHocT. Hajoosbu kBanureT Omsbaka pacaga Bpcre Gaillardia aristata octBapyje kaga
ce OMD npumemyje y mosama ox 0,6 - 1,4%, Delfinium elatum ox 0,3% - 1% u Lupinus
polyphillus ox 0,1 — 0,6%. obujenu pe3ynraTtd Takohe ykasyjy ¥ Ha morpely aasber
HCTpaXMBama, Kpo3 YKJbydewme Beher Opoja BpcTa y IWJbY HM3HAIAKEHA HAjONITHMAITHH]E
7103 MPHMEHE Ca CTAHOBMIITA KAKO KBAJUTETAa MPOM3BEACHUX OMJbaKa all M €KOHOMCKE
UCTUIATHBOCTH.

Kibyune peun: sumneroauiimse 1isehe, Gaillardia aristata, Delfinium elatum, ksanurer
pacana, Lupinus polyphillus, oprano-munepanto hyopuso.
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The importance of continuous feeding on the quality of perennial flower seedlings

Ana Vujosevi¢™?, Sandra Vukovi¢!, Aleksandar Kosti¢!, Smiljana Simeunovi¢!, Dorde
Moravéeviét

'Faculty of Agriculture, University of Belgrade, Nemanjina 6, 11080 Zemun, Serbia
*e-mail: ana@agrif.bg.ac.rs

In this paper was examined the influence of organo-mineral fertilizer (OMF) on the quality of
seedlings of perennial flower species: Gaillardia aristata Pursh (Arizona sun), Delfinium
elatum L. (Magic Fountains Mix) and Lupinus polyphillus L. (Lupini Mix ApeX). The
research was conducted during 2021 in the greenhouse of the Faculty of Agriculture,
University of Belgrade. The paper examines the effect of application of commercial organo-
mineral fertilizer Fitofert humstart 4:12:5 in different doses: control (without application),
0.1%, 0.3%, 0.6% and 1.4% on the following developmental characteristics of selected
plants: plant height (cm), above ground mass (g), number and mass of leaves (g), number of
flower branches, number and size of flowers/inflorescences (cm).

The results indicate that with the application of OMF were obtained well-developed plants
seedlings. The best quality of Gaillardia aristata seedlings was achieved when OMF was
applied in doses of 0.6 - 1.4%, Delfinium elatum in doses of 0.3% - 1% and Lupinus
polyphillus in doses of 0.1 - 0.6%. Also, the obtained results indicate the need for further
research, through the inclusion of a larger number of species in order to find the most optimal
dose of application from the point of both the quality of produced plants and economic
viability.

Keywords: Delfinium elatum, Gaillardia aristata, Lupinus polyphillus, organo-mineral
fertilizer, perennial flowers, seedling quality.
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IIpoayKTHBHOCT KYKYpY3a y OAP’KMBOM CHCTEMY rajema

Munena Cumuh™, XKessko Jlonujanosuh?, Mapuja ITejosuh?, Munan bpankos!, Munomup
®umunosuh’, Becna Jlparnuenuh’

YUnemumym 3a xyxypys ,, 3emyn Homwe “, Cno6ooana bajuha 1, 11185 Beozpao-3emyn, Cpbuja
2[omonpuspeonu paxynmem, Yuusepsumem y Beoepady, Hemarouna 6, 11080 3emyn, Cpbuja
*e-mail: smilena@mrizp.rs

OnpXuBH CHUCTEMH Trajemha yceBa Cy alTepHaTHBa HMHTEH3WBHO], WHAYCTPHjaIN30BAHO]
MOJHOIIPUBPEIN Y KOjOj je AyATrOTOAMIIbA TPUMEHA MEeCTUIUAA YIPO3Uia )KUBOTHY CPEIAHHY.
VY OIpKUBUM CHCTEMHMA Tajerha, IPUOPUTET j€ CMabUTH ynoTpely xepounuaa u hyopusa u
noBehaTu e(UKaCHOCT MPOU3BOIHE Y3 KopHUlTheme ocTojehux pecypca pajay 3allTUTe arpo-
exocuctema. Y TOM CMHUCIY, IMOKPOBHH YCEBH W CHCTEMH O00paje 3eMJbUINTA MOTY
JOTIPUHETH 3HAYajHOM CMamelhy 3aKOPOBJBEHOCTH KYKypy3a, OJpXKamy KBaJIUTeTa
3eMJBHINTA Y3 OCTBAPEHE BUCOKOT U KBAJIUTETHOT MpHUHOCca. VIcTpaxkuBama Cy CIIpoBEeHA Y
Wuctutyty 3a kykypy3 3emyH Ilosbe, beorpan, ca uusbem n1a ce yTBpau KOJIUKH je JOMPUHOC
ONP)KMBOT  CHCTEMa Tajema (ca  MOKPOBHHM  yceBMMa) y  mopehemy  ca
KOHBEHIIMOHATHUM/UHTCH3UBHUM  CHUCTEMOM  Tajema,  IUIOAHOCTH  3€MJBHMINTA U
NPOAYKTUBHOCTH KyKypy3a. Ornen je mocraBibeH 2020. roaMHe W YMHE ra TPU CHUCTEMa
rajema KyKypysa:

- eKCTCH3MBHM CHCTEM: IIOCJIE€ >KETBE CTpPHHHE (03. TNIIEHHIA), 3EMJBHUILNTE j€ OCTaI0
HeoOpaheHo, KpajeM JieTa je NMPUMEHCH TOTaJHU XepOWIMa paaud cy30Hjama H3HUKINX
KOpOBa, y nposehe je AMPEeKTHOM CETBOM IOCEjaH KyKypy3

- UHTEH3UBHH CHCTEM: TIOCJIE JK€TBE CTPHHUHE (03. MIIEHMIIA), CTPHUIITE j€ TUIUTKO 3a0paHo
(JpymITEHE CTPHUIITA), KaCHUje Cy MPUMEHOM TOTAJIHOT XepOWIHIa Cy30HMjeHH H3HHKIN
KOPOBH, Y JeCeH je 3eMJbHIlITe MyOOKO y3opaHo a y mpoiiehe je obaB/beHa MpelceTBEHa
IpUIIpeMa 3eMJBHIITA (PPe30M U CeTBa KyKypy3a

-OJp’)KUBU CUTEM: TOCIIE KETBE CTPHUHE (03. MIICHHIIA), CTPHUIITE je TUIUTKO 3a0paHO
(JpymITEH€ CTPHUINTA) HAKOH 4Yera Cy MOCEjaHH O3MMH IOKPOBHU YCEBH — O3UMH OBac,
O3UMH CTOYHM K€Jb U O3MMHU CTOYHHU Tpalllak; MOKPOBHH YCEBU cy y mposiehe MOKoIIeH! U
KaJa je Ornomaca cBelia M JISJIOM Ce pasrpajuia, JUPEKTHOM CETBOM je TIocejaH KyKypys3.
CeTBa BHCOKOpPOAHOT XHOpHUAa KyKypy3a HajHOBHU]e TreHepanuje, ZP5601 je ob6aBpeHa 6. maja
2021. y ryctunu ox 60 606 Ousbka mo ha. Y HaBeJACHMM CHUCTEMHMa rajema KyKypysa
aHanu3upa je caapxaj ykynHor N u C, kao u ogaoc C:N u3 y3opaka 3eMJbHIITA y3ETHX Ipe
CeTBe KyKypy3a Kao u MPUHOC KyKypy3a, oOpauyHat Ha 14% Biare y 3pHYy.

Ha mouetky Bereranuone ce3one 2021. romune, HajBehu caapikaj opranckor C je umana
BapHjaHTa ca KOHBEHIIMOHAJIHUM CHCTEMOM rajema, HajBehu caapxaj ykynHor N je yTBpheH
Takohe y OBOj U BapHjaHTH ca €KCTEH3UBHUM CHCTEMOM T'ajema, JOK CY HAjIIOBOJHHUJU OJHOC
C:N umaie BapujaHTe ca IIOKPOBHUM yCEBHMA OJ1 O3UMOT CTOYHOT KeJba U CTOYHOT TpalliKa.
Ha kpajy BeretannoHor nepuoja y NpoMeHJbHUBO] H, 32 KYKypy3, HeToBoJbHOj 2021. roaunu,
HajBehM TPUHOC je MMAo eKCTEH3MBHH CHCTeM rajema (6,70 t hal) a memro Hmxm
KOHBEHIMOHANHU cucTeM (6,38 t hal) nok je o1 MOKPOBHUX yceBa HajIPOAYKTHBHUjE OHIIO
rajeme KyKypy3a HakoH CTouHOT rpamka (5,61 t hal).

Cucremu rajema KyKypy3a, MoceOHO Kajia ce paaud O MPOU3BOJLU 3a JbYJCKY HCXpaHy, he
yOynyhe cBe BHIIE TEKUTH OIPKUBOCTU U YNOTPEOU alTEpHATUBHUX Mepa Kaj je y MUTamy
yroTpe0a MmecTUluIa.

Kiby4He peun: KyKypy3, TOKPOBHU yCEBH, 3eMJBHILTE, a30T, YIJbEHUK, IPUHOC.
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Maize productivity in sustainable system of cultivation
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2Faculty of Agriculture, University of Belgrade, Nemanjina 6, 11080 Zemun, Serbia
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Sustainable systems of crop cultivation are an alternative to intensive, industrialised
agriculture in which a long-term application of pesticides has endangered the environment.
The priority in these systems is to reduce the use of herbicides and fertilisers and to increase
the production efficiency while using existing resources to protect agro-ecosystems. In this
sense, cover crops and tillage systems can contribute to a significant reduction in maize
weediness, maintenance of soil quality while achieving high and quality yields. Studies were
conducted at the Maize Research Institute, Zemun Polje, Belgrade, with the aim to determine
the contribution of the sustainable cultivation system (with cover crops) in comparison to the
conventional/intensive cultivation system, soil fertility and maize productivity. The trial was
set up in 2020 and encompassed three maize growing systems:

- extensive system: after stubble (winter wheat) harvest, soil remained untilled and at the end
of summer a total herbicide was applied to control emerged weeds, while in spring, maize
was sown by direct sowing

- intensive system: after stubble (winter wheat) harvest, stubble was shallowly ploughed
(shallow ploughing), later the total herbicide was applied to suppress emerged weeds; in
autumn, soil was deeply ploughed up, while seedbed preparation with a cultivator and maize
sowing were done in spring

-sustainable system: after stubble (winter wheat) harvest, stubble was shallowly ploughed
(shallow ploughing) and then winter cover crops (winter oats, winter fodder kale and winter
field pea) were sown; cover crops were mowed in spring and when biomass was wilted and
partially decomposed, maize was sown by direct sowing.

Sowing of a high-yielding maize hybrid of the latest generation, ZP5601, was performed on
May 6, 2021 at the sowing density of 60,606 plants ha™. In the stated maize cultivation
systems, the contents of total N and C, as well as the C:N ratio were analysed in soil samples
drawn prior to maize sowing and maize yield was calculated at 14% grain moisture.

At the beginning of the 2021 growing season, the highest content of organic C was recorded
in the variant with the conventional cultivation system, whereas the highest content of total N
was also determined in this variant but with the extensive cultivation system; the most
favourable the C:N ratio was established in variants with cover crops consisted of winter
fodder kale and field pea. At the end of the 2021 growing season that was variable and
unfavourable for maize, the highest yield (6.70 t ha') was recorded in the extensive
cultivation system; a slightly lower yield (6.38 t hal) was achieved in the conventional
system, while the most productive (5.61 t ha?) in the cover crop system was maize
cultivation after field pea.

Maize -cultivation systems, especially when it comes to the production for human
consumption, will increasingly tend to sustainability and the use of alternative measures
instead of the pesticide application.

Keywords: maize, cover crops, soil, nitrogen, carbon, yield.
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AnTepHATHBHE BPCTE KUTA Y OPraHCKOj MPOU3BOAILHI
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2Vuueepsumem y Hosom Cady, ITowonpuspeonu gaxyrmem, Tpe JJocumeja O6padosuha 8, 21000
Hosu Cao, Cpouja
*e-mail: dolijan@agrif.bg.ac.rs

[Touenn pasBoja oprancke nmpousBoame y CpOuju moBe3anu cy ca nosehameM, MOBpIIKMHA
MOJI aITepHATHBHUM BpCTaMa KHTA, Ca KOJU Ma jé Ha MHOTUM Ta3JIMHCTBHMA 3alOYHEHA0
oprancku riogopea. Ilorognoct oBux BpcTa, OCUM y HOTJIEly KOHTPOJIE 3aKOPOBJHEHOCTH Y
MOYETKY, MOCEOHO aKo 3eMJBMINTE HHje KOpHITNEHO y MPOM3BOIIHU, jecTe 00e30eheme
TPKUIITA HAa BHCOKOM HHMBOY TPaK€HHM M 3ApaBCTBEHO Oe30eqHUM MpexpamMOeHuM
npou3Bonuma. Ilorpebe 3a oOBUM mNpou3BOAMMA M Jajbe IMpEeBa3mia3ze KOJUUUHY
MIPOU3BEICHUX, J€AHUM JeJOoM 300T HEJOBOJbHUX IMOBPIIMHA a BehuM Je10M 300T HUKHX
NpUHOCA 3pHa OBUX rajeHux Bpcta. [locroju ogpehenn Opoj anTepHaTHBHUX BPCTa JKUTA KOje
Cy TajeHe y NpOILIOCTH, BPEMEHOM Cy 3alocTaB/beHE U 3a00paBibeHe (KPYMHHK, XeJbJa U
ap.). MehytuMm, ganac mpej THX BpcTa y MPOU3BOJY Cy YKJbydeHE M HOBE OMIbHE BPCTE,
KOjé Ha HAIlUM MPOCTOpMMA paHHje HHUCY TajeHe (KMHOA, KaHAapCcKa TpaBa), U 3a Halle
npousBohaue cy Ouie Beoma Heno3Hate. [Tocne makcumanuaux 100.000 xekrapa 1o XeJbI0M
(2015 romgune), MOBPIIMHE O] OBOM BPCTOM Cy y maay u Tako 2019. roguHe oHEe HM3HOCE
cera 20.000 xexrapa. Oprancka mpou3BO/Ika TPUTHKAEA je Takohe umana MmakcumyM 2015
roauue (140.000 xekTapa) ayin HUje JIOIIO IO OCETHOT TMaJja MOBPIIUHA, Tako 1aa ce u 2019.
TOAMHE 3ajpKayia ciu4yHa moBpmuHa. C JIpyre cTpaHe, MOBPIIMHE TOJ KPYIMHHKOM Cy Y
MOCIEABUX JIECET TOAMHA KOHCTAHTHO OeNeXHie pacT MOBPIIMHA, ca CKPOMHUX HEKOIUKO
crotuna xa 2011. romune, 10 ckopo 300.000 xa 2019. ronune. IlossompuBpenHa moapydja u
3emubniTa Permybnuke CpOuje MMajy U3y3€THO MOBOJHHE arpoeKoJIONIKE YCIOBE 3a rajeme
AITEPHATUBHUX BpPCTa JKUTa y CUCTEMY OpPraHCKE IPOU3BOAKE, IOCEOHO Ha MamUM
noBpimmHama. C apyre cTpaHe, YHIbEHHUIA J1a ce ofpeleHa KoMMYuHa aNTepHATUBHUX BpPCTa
xuta 'y CpOHjy yBO3H, HaM yKa3yje /1a ce oBe OMJbHE BPCTE HE T'aje Y OHOJIUKO] MEPH KOJIHKO
Ou MorJie, Kako 10 3Havajy, Tako U Mo nmorpedama.

KibyuHe peun: anrepHaTHBHE OUJbKE, OpraHCKa MPOU3BOAA, OBPIUINHE, KPYTHHK, CIIENTA.
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Alternative small grains in organic production
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*e-mail: dolijan@agrif.bg.ac.rs

The beginnings of the development of organic production in Serbia are connected with the
increase of the area under alternative small grain types, with which organic crop rotation
began on many farms. The advantage of these species, except in terms of weed control in the
beginning, especially if the soil is not used in production, is to provide the market with a high
level of demanded and healthy food products. The needs for these products still exceed the
amount produced, partly due to insufficient areas and largely due to lower grain yields of
these growed species. There are a number of alternative plants that have been grown in the
past, have been neglected and forgotten over time (spelt, buckwheat, etc.). However, today,
before these species, new plant species are included in the production, which were not grown
in our area before (quinoa, canary grass), and were very unknown to our producers. After a
maximum of 100,000 ha under buckwheat (2015 year), the areas under this species are
declining and so in 2019 year they amount to only 20,000 ha. Organic triticale production
also had a maximum in 2015 (140,000 ha), but there was no significant decline in areas, so in
2019, a similar area remained. On the other hand, the areas under spelt have been constantly
growing in the last ten years, from a modest few hundred ha in 2011, to almost 300,000 ha in
2019. Agricultural areas and soils of the Republic of Serbia have extremely favorable
agroecological conditions for growing alternative small grain types in the system of organic
production, especially on smaller areas. On the other hand, the fact that a certain amount of
alternative small grain types is imported to Serbia, indicates that these plant species are not
grown to the extent that they could, both in terms of importance and needs.

Keywords: alternative plants, organic production, areas, buckwheat, spelt.

75



YTHuaj Maryupama 3eM/bHIITA HA IPHHOC PA3JHYMTHX COPTH KPOMITHPA
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Manuupame 3eMIJbHILTA Pa3IUYUTO OOO0jeHHM IOJIMETWICHCKUM Qojujama yTUYe Ha
KOJINYMHY pe(dIEKTOBAHE CBETJIOCTU M TEMIIEPATypHHU PEKUM 3e€MJbHILTA, KA0 U Ha pacT U
pa3Boj Omsbaka, ykJbydyjyhu npuHoc Omsbaka. l{pHa moneTtmiencka ¢oirja koja epuKacHo
aricopOyje yaTpasbyOMuacTo 3paderme, BUIJbUBE U HH(PALPBEHE TaJacHE Jy>KUHE CyHUEBOT
3pauema, yThue Ha mnoBehame Temmepatrype 3emspuinTa. Hacympor Tome, Oena
NOJIMeTUICHCKa (ouja pedIieKkTyje CBETIOCT U TONPHUHOCH MAEM 3arpeBamby 3eMJbUIITA.
ExcriepumeHTH y TOJbY WU3BEIEHHM Cy paad HCNUTUBama edekara Oene U LpHE
nonuerunencke (I1E) ¢ponmje Ha nponsBoHe KapakTepHCTHKE TpU copTe kpomnupa: Marabel
(cpenmwe pana), Desiree (cpemme kacHa) u Jelly (cpenme kacHa) y Tpu y3acTONHE TOJMHE
(2011-2013). Tpermanu cy OpraHM30BaHHM Yy pPaHIOMHU3UPAHOM OJIOK CHUCTEMY Yy YETHPH
MOHABJbaa Ca CUCTEMOM 3a HaBOJaBamwe, Ha Jokanuju 3emyH [losbe. Bapujanre ca 6enum
U LPHUM IUIACTUYHUM MaidyeM ynopehuBaHe cy ca KOHTPOJHOM BapHjaHTOM (To0JI0
3€MJBUILTE).

VY TporomummeM HCIUTHBAKY, HajBehu mpocedan O6poj kproia mo Ouseim (12,3) u ykynax
npuHoc kproia (55,74 t/ha) yrephen je xon copre Jelly mpruMeHOM Oeor MIACTUYHOT MaTya,
JOK je HajMamH mpocedaH Opoj kprona (8,8) m ykynan npunoc (41,12 t/ha) yrBphen kon
copre Desiree na xouTposnoj Bapujantu. Kox copre Marabel Hajmamu mpocedaHn ykymnaH
NPUHOC TMOCTUTHYT je MamuupameM npHom IIE domujom (47,12 t/ha). bena IE ¢onmja
00e30ehyje onTuManaH BOAHO-BAa3AYIIHW U TOIJIOTHH PEKUM 3E€MJBHINTA TOKOM TOILIH]Er
JieTIa BereTalrje 1 MOXe ce IPenopyduTH 3a rajewe copre Jelly y ycnosuma JysxHor Cpema.
Ca apyre cTpane, pe3yaTaTtu J00Hj€HH Y OBOM €KCIIEPUMEHTY yKa3yjy Ha MO3UTHUBAH YTHUIIA]
HacTupama 3emsprmTa pHoM I1E ¢donmjom Ha ykyman npunoc copte Desiree (47,60 t/ha).
Crynuja je mokasajna Ja cy UCOUTHBaHH (pakTopu, 60ja MIaCTUYHOT Marya U copTa, 3Ha4ajHO
yTULAIM Ha Opoj KpToJia U YKYIIaH NPUHOC KPOMITHPA.

KibyuHe peun: Mamuupame, IPUHOC KPOMIIHpPA, cOpTe, Opoj KpToJIa.
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Effects of soil mulching on the yield of different potato cultivars

Jasmina Oljaca™?, Zoran Bro¢i¢!, Nebojsa Momirovi¢!, Dobrivoj Posti¢?,
Danijel Panteli¢®, Ivana Mom¢ilovi¢®

!Faculty of Agriculture, University of Belgrade, Nemanjina 6, 11080 Zemun, Serbia
%Institute for Plant Protection and Environment, Teodora Drajzera 9, 11000 Belgrade, Serbia
3Institute for Biological Research ,,Sinisa Stankovi¢*, Bulevar despota Stefana 142, 11060 Belgrade,
Serbia
*e-mail: jasmina.oljaca@agrif.bg.ac.rs

Soil mulching with differently colored polyethylene foils affects the amount of reflected light
and the temperature regime of the soil, as well as the growth and development of plants,
including plant yield. Black polyethylene foil, which effectively absorbs ultraviolet radiation,
visible and infrared wavelengths of solar radiation, affects the increase in soil temperature.
Contrary to that, the white polyethylene foil reflects light and contributes to less soil heating.
Field experiments were conducted to investigate the effects of white and black polyethylene
(PE) foil on productive characteristics of three potato cultivars: Marabel (medium early),
Desiree (medium late) and Jelly (medium late) in three consecutive years (2011-2013).
Treatments were arranged in a randomized block design with four replications with irrigation
drip system, at the site of Zemun Polje. The variants with white and black plastic mulch were
compared to a control plot (bare soil).

In a three-year study, the highest average number of tubers per plant (12.3), and total tuber
yield (55.74 t hal) was determined in cv. Jelly subjected by application of the white plastic
mulch, while the lowest average number of tubers (8.8) and total yield (41.12 t ha') was
determined in the cv. Desiree’s control variant. In the Marabel cultivar, the lowest average
total yield was achieved by mulching with black PE foil (47.12 t hat). White PE foil provides
optimal water-air and heat regime of the soil during the warmer part of the vegetation and can
be recommended for growing the cv. Jelly under agro-ecological conditions of Southern
Srem. On the other hand, the results obtained in this experiment indicate a positive effect of
soil mulching with black PE foil on the total yield of the cultivar Desiree (47.60 t ha*). The
study showed that investigated factors, color of plastic mulch and cultivar, significantly
affected the number of tubers and total yield of potato.

Keywords: mulching, potato yield, cultivars, number of tubers.
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Hymepuuka cumyaanuja npuHoca muckantyca (Miscanthus x giganteus) y ycioBuma
KJIUMaTcKuxX npomena Cpouje

Cuexana Bpajesuh ™!, Mupjam Byjaaunosuh-Manauh!, Ana Bykosuh-Bumuh?®, Anexcannap
Cumuh?, Topnana Arnpejuh?, XKespko Ilenerosuh?

YVuusepsumem y Beoepaoy, Iowonpuspeonu gaxyamem, Hemarouna 6, 11080 3emyn, Cpéuja
2Vuusepsumem y beozpady, Hucmumym 3a npumeny nykneapue enepeuje, banamcka 31, 11080
beozpao, Cpouja
*e-mail: snezabrajevic@gmail.com

[ToBehawe MoJbONPUBPEAHUX MOBPILIMHA 0] OMOCHEPIETCKUM YCEBUMA MPEACTaBIba JEAHY
on MoryhHOCTH 3a yOsiaxkaBamwe INI00aTHUX KIMMATCKUX ITPOMEHa. Y OBe CBpXe MOrao ou ce
KOpuCTHTH OmoeHeprercku yce Miscanthus X giganteus koju mma moryhHocT rajema Ha
Pa3NIUYUTUM TUIOBMMA 3€MJBUIITA. Y HAIIO] 3€MJbH KIMMATCKH YCIOBH YECTO MOTY OUTH
orpannyaBajyhu ¢akrtop y MOJHONPHUBPEIHO] MPOU3BOIKU. Bucoka temmneparypa u
HE/IOCTaTaK IaJaBMHA TOKOM JieTa IpeJICTaB/bajy BEOMa ydecTalle I0jaBe y MOCIEIHO0]
neneHrju. 300r OBOTA, WM3BpIICHA j€ MpoIleHa MOTEHIMjATHOT MPHUHOCA MHUCKAHTyCa Yy
ycinoBuMa KiauMatckux npomena Cpouje nomohy DNDC mopena. Llusb uctpaxupama 0uo je
Jla ce yTBPAW IMOTEHLMJaJHU NMPUHOC MHUCKAHTycCa, 3aTUM €MHCHja a30Ta U YIJbEHHKa Ha
OJUlarajuIiuTy (QJIOTAlMOHE jaJOBUHE Ha IUIAHMHM PyTHHK y JaHAIIlkBUM KIUMAaTCKUM
yCJI0BUMa, Kao U 'y OyayhuM crieHapujuma KIMMAaTCKUX ITPOMEHA. 3a MOJIeTUpamke mporpama
KopuitheHn cy MeTeopoJiolIku nojanu 3a nepuoae ox 1998-2017. u 2081-2100. rogune
NoOMjeHU ca OKOJHUX METEOpOJIOIIKUX cTaHMla. KapakTepucTuke cyncrpara HEONXOHE 3a
MOKpeTame MojeNla y3eTe Cy M3 IojaTaka JOOMjeHHX Ha OCHOBY XEMHJCKE aHaln3e
cyrncrpara o0aBjbeHe MPUIIMKOM MOCTaBJbamwa oriena Ha Pyauuky, 2016. ronune. Ha ocHoBy
npopauyHa DNDC monena 3akjbydeHo je Ja MHCKAaHTyC IOcCelyje MOTyhHOCT rajema Ha
CyICTpaTUMa HEMOBOJBHUX (PU3MUKO-XEMH]CKUX OCOOWHA, ald HE JOCTHXKE MaKCHUMajaH
MIPUHOC.

Kibyune peun: xinmarcke npomene, muckantyc, DNDC, emucuja racoBa, OnoeHepreTcku
yCeB.
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Numerical simulation of miscanthus yield (Miscanthus x giganteus) in the conditions of
climate changes in Serbia

Snezana Brajevi¢™, Mirjam Vujadinovié-Mandi¢!, Ana Vukovi¢-Vimié!, Aleksandar Simi¢?,
Gordana Andreji¢?, Zeljko DZeletovié?

University of Belgrade, Faculty of Agriculture, Nemanjina 6, 11080 Zemun, Serbia
2University of Belgrade, Institute for Application of Nuclear Energy, Banatska 31b, 11080 Belgrade,
Serbia
*e-mail: snezabrajevic@gmail.com

Increasing agricultural area under bioenergy crops is one of the possibilities for mitigating
global climate change. For this purpose, the bioenergy crop Miscanthus x giganteus could be
used, which has the possibility of growing on different types of soil. In our country, climatic
conditions can often be a limiting factor in agricultural production. High temperatures and
lack of precipitation during summer are very common in last decade. For these reasons, the
potential yield of miscanthus in the conditions of climate change in Serbia was estimated
using the DNDC model. The aim of the research was to determine the potential yield of
miscanthus, then the emission of nitrogen and carbon at the flotation tailings dump on the
mountain Rudnik in today's climate conditions, as well as in future scenarios of climate
change. Meteorological data for the periods 1998-2017 and 2081-2100 which are obtained
from the surrounding meteorological stations were used for program modeling. The
characteristics of the substrate necessary for starting the model were taken from the data
obtained on the basis of the chemical analysis of the substrate performed during the
installation of the experiment at Rudnik, in 2016. Based on the calculation of the DNDC
model, it was concluded that miscanthus has the ability to grow on substrates with
unfavorable physical and chemical properties, but does not reach the maximum yield.

Keywords: climate changes, miscanthus, DNDC, greenhouse gases, bioenergy crop
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3apykuBame coje ¥ Npoca y KomOnHanuju ca 0mo-hyopnBom kao exoJiomka MeToga 3a
nopehame NPOAYKTHUBHOCTH

Munena llenx }, Munena Cumuh®, Munaun Bpaukos!, Mapujenka Tabakosuh!, Becna
Jlparuuesuh!

YUnuemumym 3a kyxypys “3emyn Homwe”, Cnob6odana bajuha 1, 11185 Beozpad, Cpbuja
*e-mail: mmilena@mrizp.rs

300r MHTE3WBHE NpPUMEHE MHHEpaTHUX [yOpWBa M IMeCTHIHMIA, KOjH TOBOJHAHO yTHYY Ha
nosehame MPOAYKTUBHOCTH ajH LITETHO Ha JKUBOTHY CpEIuHY, cBe BehH M3a30B y CBETY
NPE/ICTaBJba TPOHAIAKEHE EKOJIOIIKA TPUXBATIFUBOI Ha4YMHA Tajema yceBa, Koju he
00e30eauT OJIP>KMBY U 33]10BOJbaBajyhu MpUHOC. JeHa 01 AITEPHATUBHUX METOJa Koja ce
YCIIEITHO KOPHCTU y Ty CBPXY jeCTe rajerme JBa WJIM BHIIE yCEBa MCTOBPEMEHO Ha MCTOM
nosby. [liib OBOr MCTpakuBama OO je Ja ce MPOICHH arpOHOMCKA BPEIHOCT, Tj. MPHHOC
coje W mpoca KOMOWHOBAaHUX Ha Pa3IMUMTEe HaYMHE (HAM3MEHUYHU PEIOBH U HAM3MCHUYHE
Tpake) W YIOpPEAHM Ca CaMOCTAJIHO TajeHHMM YyceBHMa. EKCIEpHUMEHT je IMOCTaBJbeH Ha
orneaHoM nosby MHCTHTYTA 32 KyKypy3 “3emyH Ilosse”, Tokom 2018. u 2020. rogune. Coja
(copra Cenena) u npoco (copta bucepka) cy nocejanu y tpu pasnuuure kombunaruje (C-I1,
CC-IIII, CC-IIIIIIII), ka0 U KOHTPOJIHU yCEBH, JIOK j€ MCTOBPEMEHO HCIUTHBAH U YTHUIIA]
ouo-hyopusa Coveron (caapku MHUKOpU3HE IJbHMBE U pu3ochepHe Oakrepuje). [obujenu
MPUHOCH Cy M3PaKEHU NPEKO ojHOoca ekBuBaieHTa 3emsbminTa (JIEP), ok je xommeruimja
u3mely coje u mpoca onucana nmomohy xkommnerutuBHe criocodHoctu (L[P) u arpecuBHOCTH
(A). Pesynratu cy mokaszaiu Ja CBe TPH MCIIUTHBAaHE KOMOWHAIUjE 3pyKHUBamba MOBOJHHO
yTruy Ha npoayktuBHocT. [Ipoceune JIEP Bpennoctu cy y cBuM komOuHaiijama Behe ox 1,
ykasyjyhu Ha Behy MpOIyKTHBHOCT COje M Mpoca y 3APYKEHHM Yy OJIHOCY Ha YUCTE YCEBE.
Hajsume JIEP Bpeanoctu cy nocturayre y CC-MM komOunanujama (1.48 u 1.28 ca u 6e3
Coveron-a, pecnektuBHo). Pa3marpajyhu kommerunujy, coja ce UCTakia Kao
KOMIIETUTHBHH]a U JOMHUHAHTHHUja BPCTa, MOCEOHO Yy KOMOMHAIlMjaMa HAM3MEHUYHUX TPaKa,
rae je y CC-MMMM komOunanuju ca 6uo-hyopusom 3abenexena LIP Bpeanoct 01 3.19 u A
BpeaHocT o 1.34. Ha ocHOBY HaBeACHHMX pe3yJsiTaTa MOXKE CE 3aKJbYUUTH Ja je M3paKeHa
KOMIIETUTHBHOCT COj€ y OJJHOCY Ha MPOCO MOBOJbHA 32 3][PYKHBAaKkE HABEJICHUX BPCTA M MMa
arpoOHOMCKY BPEIHOCT Y OAP>KUBO]j TTOJHOTIPHBPEIH.

Kiby4He peun: 31pyeHH yCeBH, IPUHOC 3pHA, KOMIIETUTUBHA CIIOCOOHOCT, arpeCUBHOCT,
OJTHOC €KBHBAJIEHTA 3€MJBULITA.
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Intercropping of soybean-common millet in combination with bio-fertilizer as an
ecological method for increasing productivity

Milena Senk™, Milena Simi¢*, Milan Brankov?, Marijenka Tabakovi¢!, Vesna Dragi¢evi¢t

"Maize Research Institute “Zemun Polje”, Slobodana Baji¢a 1, 11185 Belgrade, Serbia
*e-mail: mmilena@mrizp.rs

Due to the intensive application of mineral fertilizers and pesticides, which have a favorable
effect on increasing productivity but are harmful to the environment, finding an ecological
way of growing crops, which will provide a sustainable and satisfactory yield, is a growing
challenge in the world. One of alternative methods that is successfully used for this purpose is
growing two or more crops simultaneously in the same field. The aim of this study was to
assess the agronomic value, ie. yield of soybean and common millet intercropped in different
ways (alternating rows and alternating strips) and compare with monocrops. The experiment
was set up on the experimental field of the Maize Research Institute "Zemun Polje", during
2018 and 2020. Soybean (var. Selena) and common millet (var. Biserka) were sown in three
different combinations (SP, SS-PP, SS-PPPP), as well as control crops, while at the same
time the influence of bio-fertilizer Coveron (containing mycorrhizal fungi and rhizosphere
bacteria) was examined. The obtained yields are expressed through the land equivalent ratio
(LER), while the competition between soybean and millet is described by competitive ratio
(CR) and aggressivity (A). The results showed that all three examined combinations have
favorable effect on productivity. The average LER values in all intercrops are greater than 1,
indicating higher productivity of soybean and millet in intercropping compared to pure crops.
The highest LER values were achieved in SS-MM combinations (1.48 and 1.28 with and
without Coveron, respectively). Considering competition, the soybean stood out as more
competitive and dominant specie, especially in the combinations of alternating strips, where
CR value of 3.19 and A value of 1.34 were calculated for SS-MMMM combination treated
with bio-fertilizer. Based on the above results, it can be concluded that expressed
competitiveness of soybean in relation to millet is favorable for intercropping of these species
and has agronomic value in sustainable agriculture.

Keywords: intercrops, grain yield, competitive ratio, aggressivity, land equivalent ratio.
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YTHuaj rycruHe cajim-e ¥ NPpeYHUKA JYKOBHIE HA IPHMHOC ceMeHa LPHOT JyKa

Bophe Mopasuesuh ™, XKesmko Jonujanosuh', Musom Iajuh'?, Cnapuna Jenaunh®, Cannpa
Bykosuh?, Coduja Kumubapnal, Mapuna Cmubanuh?

Yomonpuspeonu paxynmem, Yuusepsumem y Beoepady, Hemarouna 6, 11080 3emyn, Cpbuja
2Vuusesumem y Hosom Cady, Hncmumym Buocenc, Jlp 3opana Bunhuha 1, 21000 Hoeu Cao,
Cpbuja
*e-mail: djordjemor@agrif.bg.ac.rs

[Tosbckm oryien je TOCTaBbEH Yy CpedmeM baHaTy, ceno AJEKCaHIpOBO, Y TEPUOTY
2017/2018. rogune. MicnutuBaH je yTullaj TYCTUHE Cajlbe U BeIMYMHE Mocal)eHe JTyKOBHIIE
(M3BOJHMIIA) HAa TPOM3BO/Y CEMEHA LPHOT JIyKa COpTe ,,.xojaHacku xytu ((Stuttgarter
Reisen). Kopunthene cy yetupu ¢paximje qpHOr JyKa ca npe4yHukom: 3-4; 5-6;7-8 u 8-9 cm.
One «cy cahene y rycruHama ox  98.000 gmo  168.000 omspaka/ha  (A),
140.000-196.000 6mspaka/ha (b) i 280.000-350.000 6mibaka/ha (I1). Caama je oOaBibeHa
PYYHO CpenMHOM OKToOpa Meceuna. TokoM Bereranuje HpUMEHEHE Cy CBe NOTpeOHe
arporexHuuke Mepe. JKeTBa mBactu (cemeHa) u3BpIleHa je 23. jyna, kaja cy U o0aBJbeHA
onpeheHa Mepema 0J] KOjuX OBJE M3/ABajaMO: OpOj IBETOHOCHUX cTabaja Mo JyKOBUIIU U
XeKTapy, Opoj IJI0/I0Ba y IIBACTH, OpOj ceMeHa y 1BACTH U IPUHOC ceMeHa 110 xektapy (Kg).

Kpynnauje nykoBuile cy y cBUM T'ycTHHama umaie Behu Opoj (opMupaHUX LIBETOHOCHUX
ctabana (6ukoBa), a BLUXOB Opoj ce kpeTao o 1,53 mo 3,10. CynpoTHO OBOM HapaMeTpy ce
nmoHamrao Opoj IUI0AOBa y IBACTH, Ka0 M yKymaH Opoj cemeHa y mBacTtu. CXOTHO TOME,
Hajsehu MPUHOC ceMeHa ocTBapuBaH je y Hajrymhum ycesuma (1.615 kg ha™ u 1.591 kg hat)
KopuihemeM cpelibe KPYIMHHX JIYKOBHIIA KOje Cy y NMPEeYyHHKYy u3Hocwmie 3-4 wu 5-6 cm.
['ymihoM canmoM M3BOJHMIIA CMamyje ce IMoJierambe Ouibaka, a KOMIIETHIIMja W3a3BaHa TOM
TYCTHHOM HaBOJW OWMJbKE 32 CEMEHCKY NMPOU3BOIIY IPHOT JIyKa JIa CBOjy €HEPrHjy ycMmepe
Ha MOpacT reHepaTUBHUX OpraHa, a He JIMCTOBA.

KJ’by'{He peun: 1pHHU JIYK, CEMCHCKa ITPOU3BOAA, IIPUHOC CEMEHA.

82



Efects of planting density and diameter of mother bulbs on onion seeds yield

Djordje Moravéevié™, Zeljko Dolijanovi¢!, Milo$ Pajié*?, Slavica Jela¢i¢!, Sandra Vukovi¢?,
Sofija Kilibarda!, Marina Smiljani¢?
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2University of Novi Sad, Biosense Institute, Dr Zorana Djindjica 1, 21000 Novi Sad, Serbia
*e-mail: djordjemor@agrif.bg.ac.rs

A field experiment was set up in central Banat, the village of Aleksandrovo, in the period
2017/2018. year. The influence of planting density and size of planted bulb (excerpt) on the
production of onion seeds of the variety ,,Dutch yellow™ (Stuttgarter Reisen) was
investigated, using four fractions of onions with a diameter: 3-4; 5-6; 7-8 and 8-9 cm. They
were planted in densities of 98,000 to 168,000 plants/ha (A), 140,000-196,000 plants/ha (B)
and 280,000-350,000 plants/ha (C). The harvest of flower stalk (seeds) was carried out on
July 23, when certain measurements were performed, of which we single out here: the
number of flowering stalks per bulb and hectars, the number of fruits in inflorescence, the
number of seeds in inflorescence and seed yield per hectare (kg).

Larger bulbs in all densities had a larger number of formed flower stalks (bulls), and their
number ranged from 1.53 to 3.10. Contrary to this parameter was the number of fruits in the
flower stalks. Accordingly, the highest seed yield was achieved in the densest crops
(1.615 kg ha* u 1.591 kg ha') by using medium-sized bulbs that were 3-4 and 5-6 cm in
diameter. Dense planting of mother bulbs reduces the lodging of plants, and the competition
caused by that density leads plants for onion seed production to focus their energy on the
growth of generative organs, not leaves.

Keywords: onion, seeds production, seed yield.
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YTHuuaj BpeMeHa H I'yCTHHE ceTBe HA NPOAYKTUBHOCT XHOPH/Ia CYHLIOKpeTa

Mununa Benu6oposuh?, Jby6uma Konapuh?', Jby6uma Xusanosuh?, Jena
Ukanosuh?, Jenena Tonujan, bojan Cteuh?, [lanujena Mmuh?

Y Homonpuspeonu paxynmem, Beoepad-3emyn, Hemaruna 6
2 [ICCC Hoocapesay, 12000 Ioocapesay, Jynascrka 91

VY pany je mpoyuaBaH yTHiaj 3 poka cerBe (15, 25. anpun u 5. Maj) Kao U T'YCTHHE CETBE
(40,50 u 60.000 6uspaka mo ha) Ha MPOAYKTHBHOCT XHOpHIA CYHIIOKpETa pPa3IHYUTHX
cenekimonnx kyha (NS-Ronin, LLO6-Pioneer and SY Sumiko-Syngenta). ITosbcku
MUKPOOTJIC]] TIOCTaBJbCH j¢ HAa 3EMJBHIITY THIA CMOHHIIA Yy arpoeKOJIOIIKHM YCIOBHMA
BpannyeBa, METOIOM pa3aBOjEHUX Maplenula (CIUIMT IJIOT) Yy 3 IMOHaBJbama. Benndnna
OCHOBHE Tapliesie u3Hocuna je 14 m?, a o6padyHcke mapuene 7 m2.

JlobujeHu pe3ynTaTd Cy MOKa3aJid 3Ha4yajHe pa3iivKe y MOIJIeAy MPOAYKTUBHCOTH XHOpHUAa
CYHIIOKpETa CETBOM y Pa3IMYUTHM POKOBHUMA Kao M I'yCTHHAMa CETBE.

Kibyune peun: ['ycTuHa cerBe, XUOpHIU, CYHIIOKPET, BpEME CETBE.
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Influence of sowing time and density on productivity of sunflower hybrids

Milica Veliborovic!, Ljubisa Kolaric?, Ljubisa Zivanovic?, Jela Ikanovic?, Jelena Golijan*
Bojan Stevic?, Danijela Ilic?

! Faculty of Agriculture, Belgrade-Zemun, Nemanjina 6
2PSSS Pozarevac, 12000 Pozarevac, Dunavska 91

The paper studies the influence of 3 sowing dates (April 15, 25 and May 5) as well as sowing
density (40.50 and 60,000 plants per ha) on the productivity of sunflower hybrids of different
breeding houses (NS-Ronin, LL06-Pioneer and SY Sumiko-Syngenta). The field micro-
experimnts was set up on smonica-type land in agro-ecological conditions of Branicevo,
using split plot method in 3 replications. The size of the basic plot was 14 m?, and the
calculation plot was 7 m?.

The obtained results showed significant differences in productivity of sunflower
hybrids by sowing in different sowing dates as well as sowing densities.

Key words: sowing density, hybrids, sunflower, sowing time.
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Anexca Jlumosari, 29 Kemko [Honujanosuh, 25, 29, 36, 54, 72,
Anexcanmap Bykosuh, 38, 78 74, 82

Anexcangap X. Kocrtuh, 46, 60, 70 ’Kemko [leneroBuh, 78
Anekcannap Ilaynosuh, 25 Xusora JoBanosuh, 56
Anexcangap Cumuh, 29, 78 3Be3na borescka, 15

Amna Byjomesuh, 17, 60, 68, 70 3npaBka [letkoBuh, 44

Amna Bykosuh Bumuh, 29 3opan bpohuh, 36, 76

Anamapwuja banaj, 31 3opan JoBosuh, 23

bojan Crunemesuh, 11, 31 3opan C. Wnuh, 38

bojan CreBuh, 84 3opurna JoBanosuh, 64

bojana bpososuh, 11, 31 3opuia PankoBuh-Bacuh, 29
bopuc byphesuh, 11 WBana Momuunosuh, 76
bpanumup Kyty3zosuh XankenOeprep, 11 Wnunka [1ehunap, 23, 60
Bbpanuciias Munanguaosuh, 38 Wpena Jyr, 11, 31

Banentuna Hukomnuh, 56 Wpena Panunosuh, 33, 42

Bepa Ilomosuh, 44, 64 Jacmuna 3npaBkosuh, 58

Becna Bykanunosuh, 11 Jacmuna Ospaua, 36, 76

Becna Jlparunuesuh, 54, 66, 72, 80 Jena Uxanosuh, 8, 44, 64, 84
Buna Togoposuh, 13 Jenena 'onujaw, 8, 46, 84
Bnagumup @ununosuh, 62 Jenena Mnanenoswuh, 58

Bojun bykuh, 48 Jenuua I'Boznanosuh-Bapra, 60
Bojun L{Bujanosuh, 48 Jenmmma XXuswuh, 25

I'opnana Auapejuh, 78 Josau I1aBnos, 33, 42

I'opnana bpankosuh, 25, 33, 42 JoBana Mapkosuh, 19

I'opnana Jlozer, 48 JIunuja Munenkosuh, 38

I'opnana I[lonncumonosa, 15 JbyOurma JKusanosuh, 8, 44, 64, 84
Hasopka Kyty3osuh Xarkenbeprep, 11 Jbyouma Konapwuh, 8, 44, 64, 84
Hanujena Nnuh, 84 Jby6omup XKusoruh, 29

Hanujen J[. Mununuuh, 46, 60 Maja Urmaros, 64

Hanwjen Jyr, 11, 31 Maprapura JlaButkoBcka, 15
HNanwujen [ManTtenuh, 76 Mapuja bajaruh, 48

Hanuna Muhanoswuh, 25 Mapuja Munammuaosuh-1lepemermh, 56
Hejan Homur, 33, 42 Mapuja [lejoBuh, 72

Jlejan Byposuh, 29 Mapwuja hocuh, 29

Hecumup Kuexesuh, 25, 33, 42 Mapujenka TabGakosuh, 80
JHo6pusoj [Tomrtuh, 36, 76 Mapuna Mauykanosuh-Jouuh, 50, 52
Hparana Jlanesuh, 38 Mapuna Cmusbanuh, 82

Hparana ITaynosuh, 19 Munan bubepyuh, 38

Jparana Panuuh, 23, 50, 52 Munan bpankos, 27, 54, 66, 72, 80
Hparoja Pananosuh, 62 Mune Ceuancku, 56

JNymanka Tep3uh, 56 Munena Cumuh, 27, 54, 66, 72, 80
Bophe Mopasueswuh, 60, 68, 70, 82 Munena lllenk, 66, 80

Bypha Kpcruh, 23 Mununa Benu6oposuh, 84

‘Bypha I1asuh, 68 Munuma Pagocasiseuh, 56

Bypo banaj, 31 MunoBan CrousbkoBuh, 66

Enun Xanwuh,40 Munomup @ununosuh, 54, 72
Epna Cxenneposuh, 40 Munom Mapjanosuh, 58

XKerana [Ipujuh, 62 Muomn [Tajuh, 21, 82
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Muonpar Tonumup, 66

Mupjam Byjanurosuh-Manmuh, 29, 78

Mupocnas HenemmkoBuh, 48
Mupcan Myjkosuh, 40
Heb6ojma Momuposuh, 76
Hemamwa I'pmuh, 74
Henan Jlenuh, 66

Henan Bypuh, 33, 36, 42
Hewnan I1aBnosuh, 58
Hukona [paxuh, 44
Huxkona Pakanthan, 44
Pane CranucasiseBuh, 36
Panenxo Pagormresuh, 23
PaguBoj Ilerponujesuh, 46
Patu6op LItp6anosuh, 36
Pykue Arun, 15

Cago Byukosuh, 60, 64
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Cannpa Bykosuh, 17, 68, 70, 72
Cama Bacuspesuh, 33, 42

Capa Muxuh, 62

Csernana PosseBuh Hukomnuh, 25
Csjetnana 3espkoBuh, 13
Cnasuna Jenauuh, 82
CnaBosby0 Jlekuh, 46

Cnahana Casuh, 23

Cmuspana Cumeynosuh, 70
Cuexana bpajeBuh, 78
Cuexxana Mphan, 62

Cuexana OJpaua, 74

Coduja Kunubappaa, 8, 60, 82
Cphan llepememmh, 74

Crena JleBuh, 23

Credan ['opnanuh, 60, 62
Tatjana Mapxosuh, 62
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