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CPEJIA, 18. OKTOBAP 2017 / Wednesday, October 18, 2017

14.00 - 15.00 | Perucrpanuja u nocraBbame nocrepa / Registration and posters mounting

15.00 - 15.30 | OTBapame Cummno3ujyma / Symposium opening

Ilpegcegnuwinieo | Chairpersons
Ipog. gp ywan Kosauesuh (Ilowoiupuspegnu ¢axyniuei, Beoipag)
Ipogh. gp Cnasuya Jenauuh (Ilomoupuspegnu paxynitei, beoipag)
IIpogh. gp 3opa Hajuh Citesanosuh (Ilomoiupuspegnu axyniteit, Beoipag)
Ipog. gp @pany basey (Faculty of Agriculture and Life Sciences, Maribor, Slovenia)
IIpogh. gp HUpena Jyi (Faculty of Agriculture, Osijek, Croatia)

Ilpegcegnuwinieo | Chairpersons

IIpog. gp Cuescana Omaua ([lomotpuspegru garyniueii, Beoipag)
IIpogh. gp Caso Byurosuh ([lomotipuspegru ¢axyniei, Beoipag)
Ilpog. gp Bepa Paxorvay (Iomoupuspegnu ¢axyniuei, Beoipag)
Ipogh. gp Janujen Jyi (Faculty of Agriculture, Osijek, Croatia)
®pannu basen, Maptuna basen
HenoBo/bHo nckopuinhenn yceBu-moryhHoct 3a 6orat pyHKIMOHAIHA

15.30 -15.50
OnoaMBep3uTeT
Underutilized crops — opportunity for rich functional biodiversity
Janujen Jyr, Upena Jyr, bopuc Byphesuh, bojana bpo3zoBuh,
1550 —16.10 Becna BykagunoBuh, bojan Ctunemesuh

3Hayaj u MeTo/ie oApehuBamba JKeTBEHUX OCTATAKA

The importance and methods for measuring/assessment crop residues
bojan Crunewmesuh, bojana bpo3osuh, [lanujea Jyr,

Hpena Jyr, Bopuc Byphesuh, Becua Bykagunosuh

16.10-16.30 PazimunTe copTe cMpKa Kao MOCTPHOT yceBa XBaTraya y
YCJ0BHMA CeBePOMCTOYHE XPBaTCKe
Different sorghum cultivars as a post-harvest catch crop in North-Eastern Croatia conditions
16.30 — 16.50 | Kade nmay3a / Coffee break
Ilpegcegnuwiniso | Chairpersons
Ipog. gp Tomucnae Kusanosuh (Ilowoupuspegnu gaxynivein, beoipag)
Ipog. gp Cnasen Ipoganosul ([lomoipuspegnu gaxyriveit, beoipag)
Ilpog. gp Mapiuuna basey (Faculty of Agriculture and Life Sciences, Maribor, Slovenia)
Hoy. gp Bojana Bpososuli (Faculty of Agriculture, Osijek, Croatia)
3opan bpohuh, Mupko MuannkoBuh, UBana MomunsoBuh,
Jacmuna Ospaua, buibana BesbkoBuh

AeponoHUK, HOBA TEXHOJIOTHja 32 MPOM3BOAbY ceMeHCKOr kpommnupa y Cpouju

Aeroponics, new technology for seed potato production in Serbia

Jacna CaBuh, I'opanana Tamuunuh

17.10-17.30 YTunaj npuMeHe HUHKA HA OPACT U MPUHOC KYKYPY3a rajeHor Ha YepHo3eMy
The effect of Zn application on field performance of maize grown on chernozem

16.50 -17.10




Jparana Panuuh, Unnnka [lehunap, Maja Tep3uh,
Panenko Pagomenuh, Coduja Ilexuh Quarrie
I[IpuMeHa pa3JaMYUTHX AHATOMCKHX TEXHUKA W 3HAYA] AaHATOMCKHX HCTPAKUBAKHA Y

17.30 - 17.50 ..
pa3syMeBamby peakiiija rajeHux Onbaka Ha cTpecHe gakTope
The application of various anatomical techniques and relevance of anatomical studies
in understanding crop response to stress factors
Caahana Cranojesuh, Muposby0 bapah,
Mupjana llemmnh, busbana Byneauh-Pagosuh
17.50 - 18.10 . .
HyTpuTHBHA BPEeIHOCT MPOTEHHCKOX MPOU3BOAA 100HjeHUX 01 JoMahux copTHu coje
Nutritional value of protein products obtained from domestic variety of soybean
18.10 — 18.30 | mckycmja / Discussion
IpencraB/bame 1oHaTopa Cumno3ujyma / Presentation of the donors of the
18.30-19.00 :
Symposium
19.00 Beuepa / Dinner

YETBPTAK, 19. OKTOBAP 2017/ Thursday, October 19, 2017

YBOJ/IHA ITPEJJABAIbA / Plenary session

Ilpegcegnuwinieo | Chairpersons

Ipog. gp Hebojua Momuposuh (ITowoupuspegru paxyniveit, beoipag)
Ilpog. gp Bojan Ciuiiewesuh (Faculty of Agriculture, Osijek, Croatia)
Ipog. gp JIyopaska Casuh ([lomoupuspegnu ¢haxyniieini, Beoipag)
Jlp Becna Jlpaiuuesuh (Mnciuuitiyiu 3a Kykypy3, 3emyH iiome)

10.00 - 10.20

Kemko loamjanouh, Cue:xkana Ospava, Jlyman KoaueBuh
3Hauaj MoceOHMX CHCTEMA rajema y OPraHcKoj paTapcKoj MPOU3BOALH
Importance of specific cropping systems in organic field production

10.20 - 10.40

‘bophe MopasueBuh, Jeruna I'soznanosuh Bapra,
Caasuna Jeaauunh, Mapuja hocuh
Crame u moryhHoctu yHanpelema npousBojme oeior gykay Cpouju
Current state and possibilities for the improvement of garlic production in Serbia

10.40 - 11.00

Caob6onan JIpa:xxuh, Mujena [{paxuh
Me10HOCHH MOTEHUMjaJI TAjeHOT JeKOBHTOI OM/ba
Honey potential of cultivated medicinal plants

11.00 - 11.20

I'opnana bpankoBuh, /lejan Joaur, Becna Ilajuh, Becna Kanauh,
Jecumup Knexesunh, Henan Bypuh
I'eHeTHUKHN NapaMeTPH 32 PEOJIOLIKH I0KA3aTe/b jaulHe TecTa KO XJae0He U AypyM
NIIeHULe
Genetic parameters of rheological indicator of dough strength
in bread and durum wheat

11.20-11.40

dyummuna Jleauh, Anexkcangap Cumuh, Anera byntuh, Harama Pacysmh,
Bophe Kysmanosuh, OimBepa CrajkoBnh-Cpounosuh
IIpumena pu3oOujaiHe HHOKYIAIHje HA KHCEJIOM 3eM/bUIITY
3a Jo0Ujame KBATUTETHE CTOYHE XpaHe
Application of rhizobial inoculation in acid soil to obtain high-quality animal feed

11.40-12.00

Juckycuja/ Discussion

12.00-12.20

Kade maysa / Coffee break

Pasriiename nocrepa / Poster exhibition

IIpegcegnuminieo-mogepamiopu | Chairpersons-moderators

Joy. gp Bopuc Byphesuh (Faculty of Agriculture, Osijek)
Ipogh. gp XKemwro [onujanosuh ([lomoupuspegnu paxyriteii, beoipag)
Ilpog. gp Anexcangap Cumuh (Ilowoupuspegnu gaxyniueii, Beoipag)

12.20-12.40

Jnckycuja o nmocrep cekuuju / Poster discussion session

12.40-13.00

Juckycuja u 3akbydnn Cummnosujyma / Discussion and conclusions

13.00

Koxkrea/Cocktail




IIOCTEP IIPE3EHTAIIHJA | POSTER PRESENTATIONS

HNHTepcnenujcku 0HOC CTOYHOT IPALIKA U 0BCA Yy 03MMOj CMeIlIn
WBan Kpra, Amexcanmap Cumuh, CaBo Byukosuh, Tuxomup Uymmh, 3opumna bujenuh, Buonera Manguh

Yr1unaj indol-3-siréetne kuceMHe Ha NPOAYKTHBHOCT HajA3eMHe Mace JbuJbaHa (Lilium sp.)
Amna Byjomesuh, Canzpa [lonosuh, Wmuaka [lehunap, HBophe MopaBueBuh

O11eHa JKMBOTHE CIIOCOOHOCTH MUKPOKPTO0JIa KpOMIIHpa
Ho6pusoj [Tomrruh, Hebojma Momuposuh, 3opan bpohuh, JKesbko [lonujanosuh,
Anekcangpa CraHojkoBuh-Cebuh, Patubop Illtp6anosuh, Pane CranncasiseBuh

YTunaj ymMepeHor crpeca cylie Ha KBAJUTET IUI00BA PAa3JIMYUTHX FeHOTHIIOBA Mapajaj3a
WBana [letposuh, Munena Mapjanosuh, CraBumma HBophesuh, 3opuna JoBanosuh, Pagmuna Ctukuh

Moryhnoct Beher kopunthema cupka mehepua y eneprercke cBpxe
Jena Mkanosuh, Cuexana Jankosuh, Jbyounia XXusanosuh, Bepa [Tomosuh,
Tl'opmana dpaxuh, XKXespko Jlakuh, Bojucmas Tpkysea, Jbyouma Komapuh

YTuuaj caap:kaja Bjare y 3pHy Ha 0COOMHY KOKamba KOJ KYKypy3a KoKnyapa
Jenena Cpnuh, Hatanuja Kpasuh, Bojka baduh, Jbyounra Konapuh

BapujaduiiHocT caap:kaja MAKpPOHYTPUTHEHTA Y JIHHHjaMa KYKypy3a pa3IuduTHX

XeTepOTHYHMX I'PyIa
Cuexxana MunanenoBuh JIpunuh, Munan CreBanosuh, [Iparan KoBaueBuh

IMoGo/m1Iame TeXHOIOTHje cyllemha KopeHa deJior cae3a (Althaea officinalis L.)
Cnob6onan paxuh, Pagocas Jeshouh

JnnaMuka Bjiare y ceMeHy XuOpuaa KyKypy3a rajeHor y pa3jin4yuTuM IyCTHHAMA
Becna [Iparmuesuh, Munena Cumuh, bpanka Kpecosuh, Munan bpankos

10.

DeHOTHUIICKA KapaKTepU3aluja ayTOXTOHUX CPICKUX momyaanuja Phleum pratense L.
Becna Jankosuh, CaBo Byukosuh, Cnaser [Ipomanosuh, Jena Ukanosuh, Anekcangap Cumuh, Bepa I[Tonmosuh

11.

YTHuaj nokpoBHUX yceBa U Ouonpenapara Ha Mop(doJIolIKe KapAKTEPUCTHKE KYKypy3a

mehepua (Zea mays saccharata) y opranckom cucTeMy MpoOU3BOIH-€
Bojan BojuoB, Cphan Illepememmuh, [paruma Munomes, Jenena Cpauh, JKessko Jonujanosuh, Bpankuma baben

12.

3Hayaj Oe30eqHe paTapCcKe TEXHOJIOTHje rajema On/baka
Anpuana Pagocasai, Jlecumup Kuexesuh

13.

YTunaj ryctuHe yceBa Ha pacTeme¢ H IPMHOC KBUHOje
Bopucs L3zexyc, MBana [lerposuh, Cnahana CaBuh, 3opuma Joparosuh, Pagmuna Ctukuh

14.

T'eHeTnuka aHaJIM3a acounjaunja ArpoOHOMCKHUX 0COOMHA M TEXHOJIOUIKOT
KBAJINTETA XJIeOHe U JyPyM IIIeHN e
T'opmana bpankosuh, Jlejan Jomur, Becua [lajuh, Becra Kannuh, Jecuvup Kuaexesuh, Henax HBypuh

15.

Peaxnuje 311 camoonJionHUX JMHMja KYKYpY3a Ha cyJ(oHUIypea Xxepounuae
Munan bpankos, Becna [parmuesuh, Munena Cumuh, Mapujenka TabakoBuh

16.

3apy:KuBame CYHIIOKPeTa ¢a IOKPOBHUM YyCeBHMA-YTHIAj HA BUCHMHY OWJbKe HC XHOPHUAa CYHLIOKpeTa
Bpanxuma baden, Cphan [lepememmh, Hana Xmamgau, Cama Bacwseruh, bojan BojaoB

17.

Caap:kaj ogadpaHuX ejleMeHaTa y 3eMJbHMIITY U3 KOHBEHIMOHAJIHE U OPTraHCKe TeXHOJIOTHje rajema
Hewmama I'pmmh, [lyman KoBagesuh, XKespko Honujanosuh, Jenena [lomosuh—bophesuh, Jenena Mytuh,
Cnahana Byphuh

18.

YTHnaj oprancke TexHoJIOTHje rajerba Ha capskaj MaKpo- H MUKpPoOeJeMeHaTa
Y 3pHY pa3sjJMYMTHX COPTH CTPHUX KUTA
Cmmbana Xynuh, XKespko lomujanosuh, Jyman Kosauesuh, Jenena Ilonosuh—bophesuh, Jenena Myruh,
Crahana Byphuh

19.

Y ceB-KOPOB MHTEPaKIKje MepeHe MOP(OJIOIIKMM M POJHUM MapaMeTpuMa KyKypy3a
Munena Cumuh, BecHa JIparndesuh, MunocaB baouh, Muian bpankos

20.

Yiora miogopena y eKCTpeMHUM YCJIOBHMA BJIaKeHa Kao NOcCjaeaule rNo0aTHuX KIMMATCKUX
NpoMeHa
Hyman Kosauesuh, JKespko [onmjanosuh, Anexcangap Koauesuh

21.

CraBoBu crynenara [lossonpuBpennor ¢gaxyarera, YHausep3urera y Hopom Cany
0 3Ha4ajy opraHcke no/bonpuBpese
Cphan Illepememmh, Maja Manojnosuh, bojan BojHos, [parunia Musomes
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HenoBosbHO uckopumihenu yceBu - MmoryhHocr 3a 6orar
(pyHkuoHaTHM OMOAMBEP3UTET

®pann basen, Maptuna basen
Tomotupuepegnu ¢axynitieiti, Mapubop, Yuusepsuiiieii y Mapubopy,
Husona 10, 2310 Xoue/Mapubop, Crosenuja
(franci.bavec@um.si)

KonBenuuonanna O6uspHa MPOM3BO/IHbA je YITIAaBHOM 3aCHOBaHAa HA MOHOKYITYPH, T/ie MpOou3Bohayn
CTaJIHO Taje jenaH riaaBHU yceB. [locToje OpojHE cyrecTuje 3a yBoheme BHIIE TPAAUIHOHATHUX yCeBa
y poTanujy miojopena, kKako 0u ce modospimao Ononusep3uTet. [Iperiaenom u aHaATU30M Pa3ITIATHX
MOryhHOCTH TIOKa3aHo je Aa Behn GyHKIMOHAIHU TUBEP3UTET (KAa0 BakKaH 3a MPOU3BOIbY OHOJIONIKO
BPEIHUJUX M 3IpaBHjUX MPOM3BOJA) HEAOBOJFHO MKopHIIhieHe yceBe Tpeba YBECTH CHEUHjalHO Y
Clly4ajeBMMa KaJa MOXEMO 3aJ0BOJBUTH COIMjaTHE W €KOHOMCKE MOTpede 3a OBHM yCEeBHMa Ha
MainuM QapMamMa. MokeMo 3aKJbYYUTH Ja (YHKIIMOHATHA OHMOTWUBEP3UTET 3aCHOBAaH Ha YBOhemy
TpPaJUIMOHATIHAX yCeBa y POTalujy Iuioxopena naje GyHKIMOHANHWJU U OoraTuju OMOJMBEP3UTET
3eMJpHINTa Koju omoryhasa Behy oap>KMBOCT M KOHKYPEHTCKY CITIOCOOHOCT TajeHHX OMJbaka mpema
MITeTOYNHAMa, 00JIeCTHMa U KOPOBHMA.

Kibyune peunm: HemoBoJbHO HCKOpHIIhEHH YyCeBH, aNTEPHATUBHH YCEBH, (HYHKIUOHAIHH
OMOIMBEP3UTET, IIOJOPEIH.



Underutilized crops — opportunity for rich functional biodiversity

Franc Bavec, Martina Bavec
Faculty of Agriculture and Life Sciences, University of Maribor
Pivola 10, 2310 Hoce/Maribor, Slovenia
(franci.bavec@um.si)

Conventional field crop production systems are based mainly on monoculture, where the farmers
produce permanently mainly one crop. Even the suggestions for including into crop rotation two or
three crops, the biodiversity can be richer in case of including more traditional crops from the past
decades. Review and analyses of different possibilities showed that more diverse functional (also
important for production of diverse nutritional and healthy food products) biodiversity of
underutilized field crops needs to be established, especially if we take into account beneficial social
and economic effects of introduction underutilized crops on small scale farms. We can conclude that
functional biodiversity based on rich crop rotations associated with underutilized crops increasing
biodiversity in the soil and have effect on more rich and sustainable behaviour of cultural plants with
good balance of pests, plant diseases and weed populations.

Keywords: underutilized crops, alternative crops, functional biodiversity, crop rotations.



3Hayaj u Metoae oapehuBama JKeTBEHUX 0CTATAKA

Hanujen Jyr, Upena Jyr, bopuc Byphesuh, bojana Bpozosuh,
Becna Bykagunosuh, bojan Crumnemesuh
Homoiipuspegnu arynineini y Ocujexy, Bragumupa Ilpenoia 1, 31000 Ocujex, Xpsaiticka

(email: djug@pfos.hr)

JKeTBeHu ocraiy MMajy 3Ha4yajHy yJIOTy Y CBUM CHUCTEMHMA rajema Oujba, a ¢ 003MpOM HAa HAYMH
BUXOBOT TrayfoBama AchUHHUIITY ce W MOjeAMHH CHCTeMH oOpaze 3emipuiuTa. HajjenHocraBHHMja
noziesIa cucremMa o0paje 3eMJbHINTa Ha KOHBEHIIMOHAIHH, PEAYKOBAaHH U KOH3EPBAIMjCKU 100OpUM ce
JICJIOM OcCJialba YIPaBO HAa HAYMH ra3foBama XETBCHMM ocTanmuMa. Tako ce y HajBehem Opojy
cllydajeBa KOH3epBallijcka o0pajia 3eMJBUINTA Jie(hUHHIIE Ka0 CUCTEM rajeha KOJi KOTa j¢ HajMame
30% moBpIIMHE 3eMJBHINTA MTOKPHBEHO JKETBEHUM OCTalUMa. 3aJp)KaBarmbe )KETBEHHX OCTaTaka Ha
MOBPIIMHYE WM ONM3y TOBPIIMHE TIA MMa BHINECTPYKH 3Ha4aj, a MOCEOHO y KOH3EPBAIIH]jCKUM
cucremrMa obpane. Konmnuuna, BpcTa, YyCUTHEHOCT M IIOKPUBEHOCT 3eMJBHINTA )KETBEHUM OCTallUMa
MOTY WMAaTH TO3WTHBHE, aly W HETraTWBHE HMMIUIMKanuje Ha cienehm yceB. HeratuBHm yrtumnaju
YITIaBHOM CY y JOMEHY T0jadaHor pa3Boja OOJIECTH M IITETOYMHA, CIIOPHjEr 3arpeBama IMOBPIINHE
3eMJBMINTA T€ MOTCHIHWjAIHUX TMOTeIKkoha mnpu wu3Bohewmy oOpame 3emupmiiTa M ceTBe. Kao
HAjBOXHUjU MO3UTUBHU edekTn Mory ce uctahu cienchu: cMmameme epo3uje BOIOM U BETPOM,
CMamemhe eBaropalidje, 0ospa WHGWITpaIHja Boje, yOrnakaBame yaapa KHITHUX KamH, yOIakaBame
MOKOPHIIE, CMamelhe 3aKOPOB/LCHOCTH, WHTEH3U(UKaIMja OWONOTHje Tpoleca y 3eMJBHIITY,
yOnakaBame TeMIiepaTypHUX OCLWIIAIMja Ha MOBPIIMHYA 3eMJBHUILTA U JP.

OnpehuBame KOTHMYMHE )KETBEHHX OCTAaTaKa MOXKE ce 00aBJbaTH Ha HEKOJHMKO PA3IMYUTHX HAUYMHA, a
3a CBAaKH Ce TPOIHCYyje MpuMepeHa MeTomoioruja. OCHOBa CBaKOT HAaYMHA MEpEma je Ja Ce OHO
CIPOBOIM HAaKOH 00aBJbEHE CETBE HAPEIHOI yceBa, a BPEAHOCTH MeEpema ce H3pakaBajy Kao
NPOLIEHTHA BPEJHOCT TIOKPUBEHOCTH IOBPIIMHE 3eMJpHmITa. [locTOje TpM OCHOBHE METOo/e
onpehuBama KETBEHHX OCTaTaka: a) JIMHeEapHa Meroaa, 0) (oTo Kommaparmjcka MeTojga W 1II)
padyHcka meronga. Ha TeMmelby OCHOBHMX MeTOJa IOCTOjHM HHM3 MOIU(UKANHWja, MPUIarogdu u
W3BEJICHWIA, Ka0 W HAuWMHA MPHUKYIUbalka MMojaraka (HIp. pajapcka IMOJapuMeTpHja, JdaJbUHCKa
nocMarpama, yrnorpeda JpoHOBA, TUPEKTHA BHU3yaiHa rporeHa). CBaka MeTo/a NpoleHe MMa CBOje
NPEJHOCTH W HEJOCTaTKe, a TayHOCT pe3yJiTaTa 3aBUCH OJf BEJIMKOT HHM3y Mapamerapa (HIIp.
MPEUU3HOCT/KAIMOPUPAHOCT METOJIe, HA4YWH TPUKYIUbakha I0JaTaKa, TA4HOCT HMHITyTa MOJaTaka,
arpoeKOoJIONIKH ¥ arpOTeXHUYKH YCJIOBH Tajera u jp.). Koja rog merona npoleHe ce KopucTuia, 3a
KOH3EpBALMjCKy 00paay 3eMJbHINTAa je OWUTHO OCHTypaTh IITO OOJbY IOKPUBEHOCT ITOBPIINHE
3EMJbHUIIITA )KETBECHUM OCTallMa.

KibyuHe peun: mpolleHa JKETBEHMX OCTaTaka, MeTojae ojapehuBama >KETBEHHX OCTATaKa,
KOH3epBalljcKa 00pajia 3eMJbHUIITA.
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The importance and methods for measuring/assessment crop residues

Danijel Jug, Irena Jug, Boris Burdevi¢, Bojana Brozovi¢, Vesna Vukadinovi¢, Bojan StipeSevié¢
Faculty of Agriculture in Osijek, Vladimira Preloga 1, 31000 Osijek, Hrvatska

(email: djug@pfos.hr)

Crop residues have a significant role in all crop production systems, and in terms of their
management, every individual tillage systems are defined. Soil tillage management (conventional,
reduced or conservation) has direct effect on crop residue management. Conservation soil tillage is
most often defined as a crop production system where at least 30% of the soil is covered with crop
residues. Retention of crop residues on the surface or near the soil surface has multiple significance,
especially in conservation soil tillage systems. The amount, type, fragmentation and soil coverage
with crop residues can have positive but also negative implications for the next crop. Negative effect
is mainly expressed throughintensified development of disease and pests, slower soil surface heating
and potential difficulties in soil preparation and sowing. As the most important positive effects, the
following can be highlighted: reduction of water and wind erosion, reduction of evaporation, better
water infiltration, reduction of weed infection, intensification of soil biota etc.

Measuring/assessment of the amount of crop residue can be performed in several different ways, with
prescribed appropriate methodology for each method. The basis of each measurement method is that it
is carried out after the sowing of the next crop, and the measured values are expressed as a percentage
of the soil surface coverage with crop residues. There are three basic methods for measuring of crop
residues: a) Line transect, b) Photo comparison and c¢) Calculation method. There are number of
modifications and adaptations of these based methods. and it is important to emphasize that each
method has its advantages and disadvantages, and that accuracy of the results depends on a large
number of parameters (e.g. precision/calibration of the method, data collecting method,
agroecological and agrotechnical conditions). But whichever method of measuring/assessment is
used, it is essential for conservation soil tillage to ensure the best possible coverage of the soil surface
with the crop residue.

Keywords: Crop residue estimating, methods for measuring crop residue, conservation soil tillage.
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Pazimuure copTe cMpPKa Kao MOCTPHOT yceBa XBaTaya 'y
YCJIOBHMA CEeBEPOMCTOYHE XPBaTCKe

Bbojan Ctunemesuh, bojana bpo3oswuh, [lanujen Jyr, Mpena Jyr,
Bopuc byphesuh, Becna Bykanunosuh
Howmotpuspegnu paxynitueit y Ocujexy, Ceeyuunuwitie Jocuiia Jypaja Ciipoccmayepa y Ocujexy,
Bragumupa Ipenoia 1, 31000 Ocujex, Xpsauicka
(e-mail: bojans@pfos.hr)

HenaBHe wimMmarcke NMpoOMEHEe JIOBOZEC 10 MOTYHHOCTH HCKopuInhaBama JYKEr MEpUuoja BHIIHX
TeMIlepaTypa HaKOH >KETBE O3MMHX 3a yBOlCHE MOCTPHHX yCeBa, Kao mTO je cupak. Cupak Moxe
MPOM3BECTH 3HAYajHy OHomacy, ynmoTpeOJbUBY U 32 KpMYy W 3a OMOCHEPrHjy, 4ak M y CYIIHHjUM
JIeTHMa, Y3 MPHUIIPEMY 3eMJBHUIITA PEIYKOBAHOM 00paJioM. Y UCTO BpeMe, MOXKE YCBajaTH MHHEPATHA
XpaHUBa TMpeocTajla HAaKOH IMpeayceBa, TUME CrpeudaBajyhul HHUXOBO HCIHUpAme y OKOJHHY,
ucnosbaBajyhu crojy Qynkuujy "yceBa xBataua". Orjen koju je mocTtaBjbeH y IlosbaHiuma,
XpBarcka, Tokom 2015. u 2016. romguHe, AW3ajHUpaH Kao IUIAH TOJE/HEHUX Mapieia, UMao je
TpeTMaHe QoJHjapHe IPUXPAHE H COPTE CUPKA, YCIIOCTABIBCH j€ TAUPAHEM 3EMJBHINTA HAKOH JKETBE
03UM€ TIIICHUIIE CPEIUHOM jyia, Te OepOOM mpe jecemHX Mpas3eBa KpajeM HoBemOpa. Tpermanu
donujapae mpuxpane 6w cy II) xourpoma (6e3 hybpema), B) Guonomko (Condi agro) u M)
munepanto (EcoTop Folimax) donujapro hyopuso. Copre kopumihene y orseny omite cy KSH3723,
KSH3724, Lemnos, Leonie, Merlin, Sammos, Santos, Sole, Tarzan u Zerberus. Copre cy mokasaie
pacrmion ycBajama azorta usmehy 41 u 110 kg/ha N, docdopa y pacnony uzmehy 18 u 38 kg/ha P,Os,
Te Kanujyma y pacrnony usmehy 71 u 133 kg/ha K;0. YV nopehewy ¢ L] Tpermanom, b u M Tpermanu
MOTIOMOTJIY CY CTATUCTUYKY 3HAYAjHO BHIIIC YCBajamhe a30Ta U KalldjyMa Kol BehHHE COPTH.

KibyuHne peun: cupak, yceB xBarad, (GoaujapHo hyOpeme, IOTIHOMOTHYTO YCBajarbe.
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Different sorghum cultivars as a post-harvest catch crop in
North-Eastern Croatia conditions

Bojan Stipesevi¢, Bojana Brozovi¢, Danijel Jug, Irena Jug,
Boris Durdevi¢, Vesna Vukadinovié
Faculty of Agriculture in Osijek, Josip Juraj Strossmayer University of Osijek, Vladimira Preloga 1,
31000 Osijek, Croatia
(e-mail: bojans@pfos.hr)

Recent climate changes lead toward possibility of using longer period of higher temperatures after
winter crops harvest for establishing post-harvest crop, such is sorghum. It can produce significant
biomass, useful both for feed and bioenergy, even in drier summers, with reduced soil tillage
preparation. At the same time, it can uptake mineral nutrients left after previous crop, and prevent
their leaching into environment, showing its "catch-crop” function. The trial was set up in Poljanci,
Croatia, in years 2015 and 2016 as a split-plot design with foliar fertilizers and sorghum cultivars
treatments, established by diskharrowing soil after winter wheat harvest in mid-July, and harvested
before autumn frosts at the end of November. Foliar fertilizers treatments were C) Control (no
fertilization), B) Biological (Condi agro) and M) Mineral (EcoTop Folimax) foliar fertilizers.
Cultivars used in trial were KSH3723, KSH3724, Lemnos, Leonie, Merlin, Sammos, Santos, Sole,
Tarzan and Zerberus. Cultivars showed N uptake range between 41 and 110 kg N ha™, P uptake range
between 18 and 38 kg P,Os ha™, and K uptake range between 71 and 133 kg K,0 ha™. In comparison
with C treatment, B and M treatments facilitated significantly higher N and K uptake in most
cultivars.

Keywords: sorghum, catch crop, foliar fertilizers, uptake facilitation.
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AeponoHMK, HOBATEXHOJIOTHja 3a NPOU3BOABY ceMeHCKOr kpomnupa y Cpouju

3opan Bpohnhl, Mupko Munuakosih?, Msana Momumnosuhi’,
Jacmuna OJLaqal, Bubana Beskosuh?
1H0/boapu6pegyu Gaxynme, Ynusepsuiteii y beoipagy, Hemarsuna 6, 3emyn, Cpouja,
2Hi||topCrop, Peregrine Drive, Kinglake West, VIC 3757, Australia
Uncimuiiyi 3a 6uonowika uciapaxcusarsa ,, Cunuwa Citianxosuh *“ Bynesap geciioiia Citiepana
142,11060 beoipag,Cpouja
*Vuusepsuitieii y Kpaiyjesyy, Aiponomcku gaxyniieii Yauax, Lapa Jywana 34, Yauax, Cpouja
e-mail: brocic@agrif.bg.ac.rs

[IpousBoama OE3BUPYCHOT CEMEHCKOI KPOMIMpa JaHac c€ O/BHja MPEKO METOoJAE IO3HaTe Kao
kyaiypa wikuea (0p30 pa3sMHOKaBambe iN Vitro), unja je CyITHHa fa ce 3a pesIaTUBHO KPaTKo BpeMe, U
Yy KOHTPOJMCAHUM yCIIOBHMAa, I00Wje BEIHKH Opoj Oe3BHPYCHUX MHHU WA MUKpO KpToia. Kprome
Koje ce mo0mjy X Vitro ce Ha3WMBajy MUHH KpPTOJI€, BEIMYHHE Cy 00M4YHO mpeko 10 mm u oHe maHac
JOMHUHHPA]y Y POU3BOIHOM TPOIIECY A00Ujarmba MOYETHOT BE3BUPYCHOT MaTepHjalia KpOMITUPA.
BessupycHe Owusbke moOmjeHe in Vitro ce mnpecaljyjy y pasmuuure BpcTe CyICTpara paau
aKIMMaTH3anyje W jaoOmjama MUHH Kprosna. OBaj MOCTYMak ce cMmarpa KIACHYHOM METOAOM 3a
noOujame IMoYeTHOr OE3BHPYCHOr Oa3HOI Marepujaja KOju Ce Jajbe yMHOXaBa y TIOJby JO
KOMEpLHUjaTHuX Kateropuja ceMeHa. OCUM OBOI' TIOCTYIIKA, I/Ie C€ KOPUCTU CYICTPAT, Yy TMOCICIHE
BpeMe ce KOpHCTe M Jpyre MeTojAe Kao INTO Cy XHAPONOHHKA W aepoNoHHKA. Pa3BHjambe HOBHX
METO/Ia je UMaJIO 3a IWJb No0Hjame Beher Opoja MUHU KPTOJa M0 OWJBIIM M CMAKEEHE 1ICHE KOIITamba.
AeporoHHKa je HOBa MeToza Koja je moyena na ce kopuctu ox 2006. rogune y [lepyy. bpoj munun
KpTOJia KOju ce 100mjao oBoM MeToaoM je 0mo 30-40 1o jemHoj OMIBIM, JIOK je y KOHBEHIIHOHAITHOM
MOCTYNKY Taj 6poj 3-7 MHHHU KPTOJIa IO OUIBITH.

AepomnoHMKa HyId TOTCHIMjal 3a TOOOJbIIAKE TPOU3BOAKE U CMAWmEHE  TPOIIKOBA
nmpeéMa KOHBCHIIUMOHAJTHUM METOJaMa Kao uy OAHOCY Ha XUAPOIIOHUK CUCTEM I[O6I/IjaH>a MHHH KPTOJIa
KpomIupa

VY llentpy 3a kpommup y ['yun TOHOBO je aKkTHBUpaHa J00OpaTOpHja 3a MHUKpPOMPOIAranujy u
nobujere cy 6e3pupycHe Omibke crienehux coptu kpommupa: Desiree, Kennebec, Agria, Cleopatra u
Sinora. ¥V Toky je moctymak o3apasibera copte JJomahu mecedap. OBe copte Cy KpajeM aBrycra us
ycioBa in Vitro mpeHere y cymncrpar oj rnecka u nepiura (1:1), aknumaTtusoBate y nepuoay ox 20-25
JaHa ¥ nocaljeHe y mpunpeMIbeHe aepornoHuK Moaysie. JlyxuHa cBakor Mojayiaa je 15 m, BucuHa je
0,8 m, a mmpuua 1m. Usrpalheno je 4 Mmoayia ykymHe nopmuse 60 m”. Bpoj 6usbaka mo m? je 24.
AeponoHHK je ONpeMJbEH HEOIXOJHOM MHCTAIALM]OM: ITyMIIOM, WHCTaJalyjaMa 3a JIOBOJI U OIBOJ
XPaHJbUBOT PacTBOpa, TAHKOM 3a XPaHJbUBU PacTBOp, ¢orepumMa U COPTBEPOM KOJH PETYIIHIIEC
JIHEBHH U HONHH pexxuM paj. Y nuby npahema TeMrepaTypHHX YCIIOBa MOCTaBJbEHU Cy TEPMOMETPH
y MOJyJie, MpeKaHHK U BaH MpEKaHHKa.

VY TOKy Tpaja OBOI eKCIIepUMEHTa olleHuhe ce CBe MPEAHOCTH W HEJOCTalld MPUMEHE METOe
ACpONOHMKE y TPOM3BOAKM MHHH KpPTOJa W carjielaTh €KOHOMCKHM mapamerpu. Hampasuhe ce
KoMITapanuja u3mely npon3Bomhe Yy aepOIOHUK CUCTEMY M KJIACUYHOM CHCTEMY IPOU3BOEHE MUHH
KpTOJia y CYICTpaTy.

CpOuja je yBO3HO 3aBUCHA y TOIJIEy CBHUX KaTeropvja CEMEHCKOI KpoMmmupa. [IOHOBHO HOKpeTame
naboparopuje 3a MuKpomnpomnaraudjy y ['yunm Tpeba na uMa BHILIECTPYKHM 3HAu4aj 3a pasBoj
UCTpaXXHMBaba M TpaHCc(ep TeXHOJIOTHje Y MPOU3BOIHE ycioBe. Pa3pana u npuMeHa HOBHX METOJa Y
n00ujarkby MUHH KPTOJIa CTBapa MpeayCclioBe 3a MPOU3BO/IHY CEMEHCKOT KPOMHUPA, KOjU j& HEOX0JaH
3a pa3Boj cexkropa kpommupa y CpOuju M TOJbONpPUBPEAE, MOCEOHO y OpPACKO IUIAHMHCKHM
obnacTuMma.

KibyuHe peun: ceMeHCKH KPOMITHP, MUHH KPTOJIE, ACPOTIOHUKA, UH 6UIIPO, MAKPOTIpOTIaraliyja.
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Aeroponics, new technology for seed potato production in Serbia

Zoran Bro¢i¢', Mirko Milinkovi¢?, Ivana Moméilovié®, Jasmina Oljaga’, Biljana Veljkovi¢*
'Faculty of Agriculture, University of Belgrade, 6 Nemanjina, Zemun, Serbia
2HiIItopCrop, Peregrine Drive, Kinglake West, VIC 3757, Australia
*Institute for biological investigation ,, Sinisa Stankovi¢ “ Belgrade, Serbia
*University of Kragujevac, Faculty of Agronomy, Cacak, 34 Cara Dusana, Serbia
e-mail: brocic@agrif.bg.ac.rs

The production of virus free seed potato today is carried out through a method known as tissue culture
(in vitro fast propagation), the essence of which is that in a relatively short time, and under controlled
conditions, a large number of virus free mini or micro tin can be obtained. Tubers obtained ex vitro
are called mini tubers, the size of which is usually over 10 mm and they are now dominating the
production process of obtaining the initial virus free potato material.

Virus free potato plants obtained in vitro are transplanted into different types of substrates to
acclimatize and obtain mini-tubers. This method is considered a classical method for obtaining an
initial virus free base material that is further grown in the field to commercial seed categories. In
addition to this method, where the substrate is used, other methods such as hydroponics and
aeroponics have been used recently. The development of new methods was aimed at obtaining a large
number of mini-tubers per plant and reducing the cost. Aeroponics is a new method that first began to
be used in 2006 in Peru. The number of mini tubers obtained by this method was 30-40 per plant,
while in the conventional procedure this number was 3-7 mini tubers per plant.

Aeroponics offers the potential to improve production and reduce costs according to conventional
methods as well as in relation to the hydroponic system of obtaining mini tubers of potatoes.

In Potato Research Center in Gucha, the laboratory for micropropagation was reactivated and virus
free plants of the following potato varieties have been obtained there: Desiree, Kennebec, Agria,
Cleopatra and Sinora. The healing process of potato variety Domac¢i mesec¢ar is underway. These
varieties were in vitroconditions transferred to the sand and perlite substrate (1: 1) at the end of
August, acclimated for a period of 20-25 days and planted in prepared aeroponic modules.

The length of each module is 15 m, the height is 0.8 m, and the width is 1 m, 4 modules were made in
total, covering the area of 60 m?. The number of plants per m” is 24.

Aeroponics is equipped with the necessary installation system: a pump, feeding and drainage
solutions, nutrient solution tank, fogers and a software that regulates day and night mode operation. In
order to monitor the temperature conditions thermometers are placed in the modules, inside of the
network and outside the network.

During the course of this experiment, all the advantages and disadvantages of using the aeroponics
method in the production of mini-tubers will be assessed and the economic parameters will be
examined. A comparison will be made between production in the aeroponic system and the classical
production system of mini tubers in the substrate.

Serbia is import dependent on all categories of seed potatoes. The resumption of a micropropagation
laboratory in Guca should have multiple significance for the development of research and the transfer
of technology into the production conditions. The development and application of new methods in
obtaining mini tubes creates preconditions for the production of seed potatoes, which is necessary for
the development of the potato sector andagriculturein Serbia, especially in mountainous areas.

Keywords: seed potatoes, mini tubers, aeroponics, in vitro, micropropagation.
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YTuuaj npuMeHe HMHKA HA MOPACT U MPUHOC KYKYpYy3a
rajeHor Ha YepHo3emMy

Jacua Casuh?, I'opmana Tamurymnh?
1H0/b0ﬁpu6pegﬂu Gaxynimenia, Ynusepsuiuein y beoipagy, Cpouja
ZHHcmumym 3a paiapciieo u togpiapciiso, Hosu Cag, Cpouja

Henocrarak miaKa ko1 OMibaka je jenaH o1 HajpaclpoCTpamkeHHjuX O/ CBHX MHUKpoeneMeHaTa. Mehy
[NIAaBHUM je a0MOTHYKMM CTPECOBHMAa KOjU JONPUHOCE CMamelhy NpUHOCA M KBAJIUTETa
MOJHONPUBPEAHNX TPOU3BOJA Y CBETY, HAPOUYHTO JKUTA TajeHUX Ha KapOOHATHOM 3EMJBHUIITY.
HcTtpaxxuBama HOBHjer maTyMa Cy IOKasala J1a je KOHIIeHTpalyja MuHKa y 3pHy mmennne y Cpouju
HHCKa, Kao M y OesioM OpaliHy M3 TJaBHUX MPOHM3BOAHMX mojapydvja Bojsoaune (Hukonuh et an.,
2016).

VY mpuka3zanum uctaxuBambuMa, xubpuan kykypyza HC 6030, HC 4030, HC 4023 u HC 3022 rajenu
Cy Yy IBOTOIHIIEM MOJBCKOM orieay Ha jBa sokanuteta (Pumcku IllandeBu u IlandyeBo) Ha
KapOOHATHOM 3EMJBUINTY NePHUIUTAPHOM M TMOTCHIMjATHO NEPHUIUTAPHOM Y JOCTYITHOM IHHKY.
[TpumemeHa cy 1Ba TpeTMaHa npajMuHra cemeHa (Bogom u 4 mm pactopom ZnSQOy4) u 0,5% pactBop
ZnSO, ¢omujapHO YeTHpPU HeAeJbe HAaKOH ceTBe. Mepeme cyBe Mace Omibaka je ToKaszallo Ja je
MOYETHHU MOPACT CBUX XWOpHUAa 3HAUAjHO MOOOJBIIAH MPajMUHIOM IIMHKOM Ha Jokanutety I[landeBo
TJIe je 3eMJbHIITE OMIIO jako KapOoHaTHO. CBU MPUMEHEHU TPETMaHH cy moBehanu npuHOC 3pHAa, au
je BHUXOB YTHIA] Ha XUOpuae OMO Pa3IWYUT TOKOM JIBE CE30HE 300T EKCTpeMHe CyIle Y IPBOj
roguan. KoHIeHTpamyja nuHKa y 3pHY je 3a IIe0 oryies Ouia pelaTuBHO HHUCKA, y pacnony ox 18,9 mo
33,5 mg/kg, a xox Hekux xuOpuaa je moBehana y TpeTMaHHMa ca IMHKOM. YTIPKOC 3a0eliekeHUuM
3HAa4YajHUM pasiukama m3Mmely xuOpuma, pe3ynraTé He yKadyjy Ha BEJHKE T€HOTHIICKE Pa3InKe y
e(MKacCHOCTH HheroBe akymynanuje y 3pHy. Ilopehame mpuHOca m 10 23%, Kao M KOHIEHTpAIHje
LUHKA y 3pHY KyKypy3a YKa3yjy Ja MpajMHUHT ceMeHa HEerocpenHo Tpe ceTBe U (oiaujapHa IpUMeHa
IMHKA y MoYeTHMM ¢a3zama pacrta MOTY YCIEHIHO Jla Cce MPUMEHmYjy y Trajelby KyKypy3a Ha
KapOOHATHOM 3€MJBHIIITY.

Kibyune peun: 3uHK, KyKypy3, IpajMUHT ceMeHa, (oJrjapHa IpUMEHa, IPHHOC.
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The effect of Zn application on field performance of maize
grown on chernozem

Jasna Savié¢!, Gordana Tamindzi¢?
'Faculty of Agriculture, University of Belgrade, Serbia
?Insitute of Field and Vegetable Crops, Novi Sad, Serbia

Zinc (Zn) deficiency in plants is one of the most widespread micronutrient deficiencies. It is
considered as one of the main abiotic stresses causing reduction in crop yields and quality,
particularly in cereals grown on calcareous soils. In Serbia, there is a general lack of research dealing
with plant available  micronutrients and crops quality. Recent study by Nikoli¢ et al. (2016) showed
that grain Zn concentration of wheat grown in Serbia and white wheat flour from main growing areas
in Vojvodina was rather low.

In presented study, maize hybrids NS 6030, NS 4030, NS 4023 and NS 3022 were grown in two-year
field study on two growing sites (Rimski Sancevi and Pan¢evo) on calcareous soils which was
deficient and potentially deficient in available Zn. We applied two seed priming treatments
(hydropriming and 4 mM ZnSO,) and foliar treatment with 0.5% ZnSO, four weeks after sowing.
Plants dry weight measurements showed that initial growth was significantly enhanced in all hybrids
grown on highly calcareous soil in Pancevo. All treatments increased grain yield, but their effect
differed among hybrids during study due to severe drought occurred in the first season. In the whole
study, grain Zn concentration ranged from 18.9 to 33.5 mg kg" and regardless of significant
differences between hybrids, results didn’t show clear genotypic differences in grain Zn
accumulation. In addition, it was significantly increased by treatments in some hybrids. Increase of
yield up to 23% as well as Zn grain concentration indicate that seed priming performed right before
sowing and foliar Zn application in early growth stage of maize are efficient methods of Zn
application for maize production on calcareous soils.

Keywords: zinc, maize, seed priming, foliar spraying, yield.
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IIpuMeHa pa3JaMYNTUX AHATOMCKHUX TEXHMKA M 3HAYAj AHATOMCKHMX UCTPAKMBaHa y
pa3ymMeBamy peakiuja rajeHux Oubaka Ha ctpecHe gakrope

Jparana Panuunh, Wnunka [lehunap, Maja Tep3uh, Pagenko Panomesuh, Coduja [lexuh Quarrie
THomwotupuspegnu ¢axynineini Ynusepsuiieitia y Beoipagy, Hemarwuna 6, 11080 3emyn, Beoipag,
Cpobuja

Pact u pa3Boj Ousbaka 3aBUCH OJ1 IpoIleca Be3aHUX 3a Aeo0y u audepeHiujanujy henmja, 0o1HOCHO 0
rpahe Ouspaka Ha aHATOMCKOM HUBOY, a C 003UPOM Ha TO Ja Cy OBH MPOIECH MO YTHIIAjeM CTPECHHUX
(hakTOpa JKMBOTHE CpEIMHE Y BEIMKOj MEpU MOTY J]a YTHUY M Ha MIPUHOC rajeHnX Omsbaka. 300r Tora
aHatoMyja OMJbaka, MaKo ce OOMYHO CMaTpa caMo JIeIoM (QyHAaMEeHTanHe OOTaHWKE, MOXE MMAaTH
3HAYajHy yJOTY Y MYITHIUCIUILTMHAPHAM HCTPaXMBakbUMa TajeHNX OMJbaka, jep MOKe JOIPHHETH
pa3ymeBamby MeXaHHW3aMa OTIIOPHOCTH Ha aOMOTHYKE cTpecHe (haKTope W ONTHMHU3AIWjU HayMHA
rajema. AHaTOMCKa MpOydYaBama, Takohe, MOTy JaTi OATOBOP KOjU CE OAHOCH Ha YTHIA] OMOTHYKUX
cTpecHuX (pakTopa Ha OMJbKE, HA TIPUMEP Ha BPCTY W HHTEH3UTET ormrehema n3a3BaHNX aKTHBHOMINY
XepOMBOPHUX OpraHM3ama, NaTOreHa WM Mapa3uTCKUX OpraHm3ama, Kao M Moryhux omdopamOeHnx
peakiyja 6usbaka. Y oBoM pany he Outu aat npukas Hajuerihe KOPHUITYSHUX aHATOMCKUX TEXHHUKa U
METOJIa KOje C€ KOPHUCTE y HCTpPaKMBambUMa TajeHuX OWsbaka, ca HarjlaCkOM Ha EbUXOBY YJIOTY Y
pasymeBamy oaroBopa Omsbaka Ha CTpecHe (hakTope KHMBOTHE cpenuHe. OBe TEXHHKE MOTY Jia Ce
KOPHCTE KaKo 3a HCTpa)kKMBama MOBPIIMHCKE rpalje Oribaka Tako M 3a UCTPAXKHUBaKka JeTajba IHXOBE
yHyTpalliibe rpalje, momyT pa3aIuduTHX TeXHUKA CBETIIOCHE MUKPOCKONHje (MUKPOCKOIHja Y CBETIIOM
moJby, (IIyOpeclieHTHa MHUKPOCKOIHja, TOJaphU3alliOHa MHUKPOCKOIMja...) WM CKeHupajyhe u
TPAaHCMHCHOHE ENIeKTPOHCKE MHUKpPOCKOINHWje, IOK HEKe OJl OBHX METOAa M TEXHHKa IOopen
BU3YyENH3allje aHAIM3MPAaHUX Yy30paka Tora MOry OWTH KopuilheHe U 3a HHUXOBY XEMH]jCKY
uneHtudukanujy, nonyt uHpamnpseHe wiv Pamanore mukpockonuje. [IpenHOCTH U MaHe CBUX OBUX
TexHuKa he OUTH TUCKyTOBaHE.

Kibyuyne peunm: anaromuja OWibaka, XHCTOJIOTHja, CBETJOCHA Mukpockonuja, SEM, TEM,
CIEKTPOCKOTH]a.
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The application of various anatomical techniques and relevance of anatomical studies in
understanding crop response to stress factors

Dragana Ranci¢, Ilinka Pe¢inar, Maja Terzi¢, Radenko Radosevi¢, Sofija Peki¢ Quarrie
Faculty of Agriculture University of Belgrade, Nemanjina 6, 11080 Zemun, Belgrade, Serbia

Growth and development of plants depend on cell division and differentiation, anatomical aspects of
plant functioning and plant structure, and since these processes are influenced by environmental stress
factors they determine yield of cultivated plants to a large extent. Therefore, plant anatomy, although
usually considered as a part of basic botanical sciences, could be an important tool in research of crop
plant, and could help in understading mechanism of abiotic stress resistance of crop plants and
optimization cultivation practices. Anatomical studies also may provide an answer to questions
concerning the influence of biotic stress factors on plants, i.e. type and intensity of the damage caused
by the activity of herbivorous, pathogen or parasitic organisms, and possible defense reaction of
plants. In this paper we will present an overview of most frequently anatomical techniques and
methods used for crop plant research, with examples on their role in understanding plant responses to
environmental factors. Thise techniques could be suitable for both investigation micromorphological
details of plant surface as well as for investigation inner plant structure, such as techniques of light
microscopy (brightfield, fluorescence, polarization...) or SEM and TEM electron microscopy, while
some methods and techniques could be useful also for chemical identification of observed samples,
such as Infrared and Raman microscopy. Advantages and disadvantages of all these techniques will
be discussed in details.

Keywords: plant anatomy, histology, light microscopy, SEM, TEM, spectroscopy.
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HyTpuTnBHa BpeiHOCT NPOTEMHCKHUX NPOM3BOAa 100MjeHnX o4 foMahux coprtu coje

Cnahana Cranojesuh, Mupospy6 bapah, Mupjana [lemmh, bruspana Bynenuh-Pagosuh
Homwotipuepegnu paxynineii, Hemarouna 6, 11081 3emyn, Yuusepsuinein y beoipagy, Cpouja

[Tporennn coje mocenyjy BHCOKE HYTPUTHBHE BPEIHOCTH, LITO TTOpPEN MOBOJHHUX (DYHKIIMOHATHUX
ocoOMHa M HHCKE IIEHE YCJIOB/baBa HIMPOKY MNPUMEHY Yy pasIMuUTHM TpaHaMma MpexpamOeHe
WHAYCTpHje, MACOBHOj M MOjeINHAYHO] UCXPAHH, AUjETETUIH U (apMaleyTCcKoj HHAYCTPHUjH, Kao H Yy
HCXpaHH XKUBOTHIbA. 3pHO coje campxu 30-40% mporenna (50% kom T3B.“BHCOKOIPOTEHHCKEHX
coptu”) 12-24% yma, 30-34% yrmbeHux xuapata, 3-6% wmuHepanHux Matepuja W Behu Opoj
BuTamuHa. Coja caap)Ku MHPOK CIEKTap OMOAKTUBHUX jelUberha (TPUIICHMH MHXUOUTOPH, JICKTHHH,
(GUTHHCKA KHCENMHA, JM3MH, M30()JIaBOHH, CAOHWUHHU, (DUTOCTEPOJH, JYHACHH) KOja HCIIOJbABAjy
TeparneyTcka ¥ MPEeBeHTHUBHA JIejCTBa Yy JIeUey 00JeCcTH CpIla, KPBHUX CyIOBa, AHjadeTeca U KaHIepa,
ITO je CBpPCTaBa y KaTeropwjy ,,pyHkuuoHanmHe xpaHe”. CojuHe OenaHUYeBHHE Cy HICHTUYHE
OenaHyeBMHAMa aHUMAJHOT TMOPEKNa, JIOK JIMIOHIUA MMajy MHOro Behy OHONOMIKY BpeaHOCT, He
cagp)Ke XOJECTepoJI M TOTOBO HHUjEJHY OJl PeNlaTUBO TEXKE CBApJbMBHX MACHUX KHCEIMHA, KOje ce
HaJjla3e y CBMM HaMHpPHHI[AMa aHUMAITHOT TIOPEKJIa.

[Tpou3Boay KOjH Cy HAIUIM MIKPY MPUMEHY y UCXPaHH Ha HALIIUM MOJpy4YHjuMa cy: Tody 1 Mieko (He
Calp)KH JIaKTO3y M IpEeICTaB/ba HICAIHY 3aMEHY 3a KpaBjbe MileKo). Moryhy mnpumeHy Kao
CyIuieMeHaTa y NpHIpPEeMH HaMUpPHHIA MOTY MMaTH nparehy NpOW3BOIM OBE IPOU3BOIE. OKapa
(rpy0a xamiacta maca mpeocTana HaKOH MpPUIpeMe MIIeKa, je[jaH O]l PETKUX M3BOpa JABOBAJCHTHOT
rBoxha, Koju ce ako pecopOyje y opranusmy) u cypytka (0memo-xyhikacta TEUHOCT, 320CTaje HAKOH
nehema todya). Kemenn cmo nma Kpeupamo H JAeHHHUIIEMO TEXHOJIOMIKH TPOIEC KOjuM OH ce
MPUIIEMITH OBH TIPOTEHHCKH TPOM3BOAN MOOOJBIIAHNX HYTPUTUBHHUX M CEH30PHUX KapaKTEPUCTHUKA.
3HauajHa MoauduKalyja TPAAUIMOHAIHOT HAYMHA TPUIIPEME IPOTEMHCKUX MPOU3BOAA COje
cacTojana ce y MPUMEHH XHAPOTEPMHUYKOT KyBamba M MPOTCONUTUYKUX CH3UMa (XUMO3HMH-TICTICHH)
Kao KoaryJiaHra.

JloOujeHu cy nmpou3BOIM MOOOJBIIAHOT MPUHOCA U KABJIHMTETa, KA0 U HUCKHM CaJp)KajeM JICKTHHA U
MOBOJFHOM PE3HyaTHOM TPUIICHHUHXUOUTOPCKOM aKTHBHOILINY ¥ OlleHaMa CEH30pHE aHaim3e.
HeraruBan yTHIaj mpuMelBeHIX TPETMaHa Ha KAPaKTEPUCTUKE MIPOU3BOJIA HUCY €BHICHTHPAHU.

Kibyune peun: coja, Tody, MIICKO, OKapa, CypyTKa, OHOJIOIIKY aKTUBHE KOMIIOHEHTE.

OBaj paj je puHancHpano MUHKCTAPCTBO 3a HAyKy U TexHosomku pa3soj (TP31022).
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Nutritional value of protein products of soybean obtained
from domestic variety of soybean

Sladjana Stanojevic, Miroljub Barac, Mirjana Pesic, Biljana Vucelic-Radovic
Faculty of Agriculture, University of Belgrade, Nemanjina 6, 11081 Belgrade-Zemun, Serbia.

Soy proteins have high nutritional value, which in addition to favorable functional properties and low
cost conditions widely used in various branches of food industry, mass and individual nutrition,
dietetics and pharmaceutical industries, as well as in animal nutrition. Soya beans contain 30-40%
protein (50% in so-called "high-protein variety™), 12-24% oil, 30-34% carbohydrate, 3-6% minerals
and many vitamins. Soy contains a wide range of bioactive compounds (trypsin inhibitors, lectins,
phytic acid, lysine, isoflavones, saponins, phytosterols, lunasin) that exhibit therapeutic and
preventive effects in the treatment of diseases of the heart, blood vessels and cancer, which is
characterized as "functional foods".

Among various soy foods, soymilk and tofu are becoming more popular as low cost substitutes of
traditional dairy products for consumers and an ideal food for lactose intolerant. Okara and whey was
a by-products obtained during processing of soybean for soymilk and tofu, which can be used as food
supplements.

The aim of this work was to introduce the new method of producing soymilk, tofu, okara and whey
which includes hydrothermal cooking and chymosin-pepsin coagulant. Using several domestic
soybean cultivars, the changes during the production of soy protein products were characterized. The
influence of the production method on antinutritive components as well as on components which
contribute to sensory properties and yield of the obtained protein products was also studied.

The applied procedure, which was different from traditional procedure, contributes to better yield,
guality and significantly improved sensory properties of soybean protein products. The enhancement
of the nutritive value of the obtained products was achieved by significant reductions of the activity of
protease inhibitors. Negative influence of the applied treatments on products characteristics weren't
recorded.

Keywords: soybeans, tofu, milk, okara, whey, biologically active components.

The study was financed by the Serbian ministry of Science and Technological Development (TR31022).
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3Hayaj moceOHUX CHCTEMA rajera y OPraHCcKoj paTapcKoj MPOU3BOAHKH

Kemko Jlonujanosuh*, Cuexana Ospaua, Jlynran KosaueBuh
Yuueepsuinein y beoipagy, [lomoipuspegnu paxyniteiti, Hemarouna 6, 11080 3emyn, Cpbuja
*dolijan@agrif.bg.ac.rs

bruoamBep3uTeT je jako TEHIKO OApKaTH a jOII TeXe MOOOJBIIATH jep Y arpoeKOCHCTEMUMa CTallHE
nmpoMeHe u mopemehaju cy MHOTO uWemhn HEro y MPHPOIHUM eKochcTeMuMa. KOHBEHIIMOHATHU
arpoeKOCUCTEMH HUMajy YIJIaBHOM Maiu OHOJMBEP3UTET IITO MPOY3pOKyje  clabbeme
¢dbyaxmmonananx Beza m3Mmel)y Bpcta. To moBoam M0 mMpoMeHe creneHa M ePUKACHOCTH KPYXKemha
MaTepuje, a MPOTOK €HEeprHje MOCTaje 3aBHCHUjU O] YTHIIdja YOBEKa a cBe TO MoBehaBa eKOJOMIKY
HECTaOMITHOCT arpOeKOCHCTEMA.

[ToceOHM cucTeMu rajema (IUIOAOpPEN, 3APYKSHH M MOKPOBHH YCEBH) Cy BaKHE MEpe OYyBama W
ollp’Kama OMoMBep3uTeTa y arpoexocucteMy. Ca pa3BojeM OJpKUBE TOJbONPUBPENE YHja je KJbydHa
ynora 00OHOBa U Ollam¢ OMOMBEP3UTETA, OBU CUCTEMH CY AOOMJIM Ha 3Ha4ajy. be3 mpumeHne oBakBHX
QITEpPHATHBHUX IMPUCTYyNa peliaBamba OpojHHX MpodieMa y Be3W ca KOpoBHMa, OolecTMa |
IITETOYNHAMA YBOl)eHhe OpPraHCKHX CHCTeMa MOJLONPHBPEIHE MMPOM3BOIIGE j€ 3HAYAJHO OTEXKAHO, a Yy
HEKHUM CJIy4ajeBHMa, IPAKTUIHO HEMOoTryhe.

VYTHiaj moceOHUX cucTeMa Tajemha Ha MPOJYKTUBHOCT arpOEKOCHCTEMA je OOMYHO CEKyHIApHH IUJb,
MIPUMAapHH Wb je moBehame n oapKame ONOANBEP3UTETa, TIO3UTHBAH YTUIA] HA (PHU3HUKE, XEMHUjCKe
1 OMOJIOIIKe OCOOMHE 3eMJBHUIIITE, KOH3EPBAIlHja 3eMJBHUIIIHE BIIAre, 3alITUTA O] epo3uje, ehrKacHuje
kopuiheme pacoNoKUBUX (HaKTOPa CIOJbAILE CPEANHE, CMAEH-E 3aKOPOBJLEHOCTH YCeBa U JIp.

KibyuHe peun: OuoauBep3uTeT, IIIOA0PEH, 3APY>KEHH, IOKPOBHH YCEBHU, MPOAYKTHBHOCT.

Pan mpencrasiba 1eo0 MCTpakuBama y okupy mpojekra TP31037, ¢bunancupaHor on crpane MuHHUCTapCTBa
MIPOCBETE, HAYKE M TEXHOJOMIKOT pa3Boja Pemybnuke Cpouje
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Importance of specific cropping systems in organic field production

Zeljko Dolijanovié¢*, Snezana Olja¢a, Dusan Kovadevi¢
University of Belgrade, Faculty of Agriculture, 6 Nemanjina, 11080 Zemun, Serbia
*dolijan@agrif.bg.ac.rs

Biodiversity is very difficult to maintain and is even more difficult to improve because in
agroecological systems, constant changes and disorders are much more common than in natural
ecosystems. Conventional agroecosystems have mostly low biodiversity, which causes weakening of
functional relationships between species. This leads to a change in the degree and efficiency of the
circulation of matter, and the flow of energy becomes more dependent on the influence of man, all of
which increases the ecological instability of the agroecosystem.

Specific growing systems (continuous cropping, intercrops and cover crops) are important measures
of preserving and maintaining biodiversity in the agroecosystem. With the development of sustainable
agriculture, which is the key role the renewal and increasing of biodiversity, these systems have
become more important. Without the use of such alternative approaches to solving many problems
related to weeds, diseases and pests, the introduction of organic farming systems is significantly more
difficult, and in some cases practically impossible.

The effect of specific growing system on productivity of agroecosystems is usually a secondary goal,
the primary goal is to increase and maintain biodiversity, to have a positive impact on the physical,
chemical and biological properties of the soil, conservation soil moisture, protect against erosion,
more effectively use available environmental factors, reduce weediness etc.

Keywords: biodiversity, continuous cropping, intercrops, cover crops, productivity.

The paper is a part of the research work on the project TR31037, financed by the Ministry of Education, Science
and Technological Development of the Republic of Serbia
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Crame n moryhHoctn ynanpelhewa npoussoame oesior ayka y Cpouju

‘Boplie Mopasuesuh®, Jennra I'Bo3nanosuh Bapra®, Ciapuua Jenaunh?, Mapuja hocuh'
lﬂowoﬁpuepegﬂu Qaxyniieii, Yrnusepsuiiewi y beoipagy, Peityonuxa Cpouja
Uncmuinyin 3a pamiapciiso u uogpiiapciuso, Hosu Cag, Peiiyonuxa Cpouja

Y Cpbuju ce 6enn JTyk MPOM3BOAM HAa €KCTEH3WBAH HAYHH, A ce 300T TOra OCTBAapyjy BPJIO HUCKHU
npuHOCH. EKCTEH3MBHOCT je yriaaBHOM NpOY3pOKOBaHA KOpHIIhemeM JIOMer CaJHOT MaTepujala u
MPUMEHOM HENOTITYHUX arpOTEXHUYIKHX Mepa.

bem 5yk ce pa3sMHOXKaBa MCKJbYYMBO BET€TATHBHHM IyTeM (UEHOBHMMA), Ta Cy 3a HCTOBY
MPOM3BObY MOTpeOHE BEIMKE KOJIMYMHE JCKJIAPUCAHOT M 3[IPaBCTBEHO HCHPABHOT CAJHOT
MaTepujana. TakBor jyka Ha Tpxkumty CpOuje HeMa JOBOJBHO, A C€ HeroBa MPOU3BOIHba 300T TOra
o0OHaBJba W MPOIINPYj€ CATHUM MaTepHjajioM CYMIUBOT KBanuTeTa. [loTeHnuyjan TakBor OeJor ryKa
je Many, a MpuMeheHEe arpoOTeXHUYKe Mepe He MOT'Y J1a HaJJOKHaJIE Taj mpolieM.

[lopen kBanMTETHOT CaJHOr MaTepHjana Ha MPUHOC W KBAJUTET OEJOr JyKa 3HA4ajHO yTUYe HAUYMH
EbETOBOT Tajerha, IPUMEHhEHE arpOTEXHUIKE MEPEe TOKOM BeTaTalfje U yCIOBH Y KOjuMa ce Oenn IyK
gyBa. [loceOHO wWcTMYeMO 3Ha4yaj TYCTHHE YyceBa, oO0paje 3eMJBHINTA, MHHEpAIHE WCXpaHe,
HABO/[HhaBama M 3allITUTE JIyKa O KOpoBa, OOJIECTH U IITETOYHHA.

IIpoctopa 3a ynampeheme mnpoms3BoAme Oenor jyka Mma MHoro. Camo rajemeMm Oemnor Jiyka y
onroeapajyhoj TYCTHHH WM MEPOM Malldupama 3eMJBHINTA HETOB MPUHOC MOXKE 3Ha4ajHO 11a Oyze
60spu. OnNTUMAaIHA TYCTHHA YCeBa 3a MPOM3BOAIY KOH3YMHOT Jiyka je om 250 xmipama Ousbaka/xa
(jecemu Oenmm nyk) mo 600 xuspama Owmibaka/xa (mposehnu Genu ayk). MamuupamseM 3eMJBHINTA
OpPraHCKHM MaTepHjalnMa WX TUTacTHIHUM (oiijama moBehasa ce mpuHoc Oernor myka u 10 30%.

Kibyune peun: 6enu nyk, CpOuja, arpoTexHHKa, TYCTHHA, MATYHPAbE.
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Current state and possibilities for the improvement of garlic production in Serbia

Djordje Morav&evi¢?, Jelica Gvozdanovi¢ Varga?, Slavica Jelagi¢', Marija Cosi¢!
'University of Belgrade, Faculty of Agriculture, Belgrade, Republic of Serbia
“Institute of Field and Vegetable Crops, Novi Sad, Republic of Serbia

In Serbia, garlic is produced in an extensive manner, so it gives extremely low yields. Extensivity is
mostly caused by using poor planting material and applying incomplete agrotechnical measures.
Garlic is multiplied only by vegetative reproduction (using cloves), so large quantities of quality
declared and healthy planting material are required for its production. Such garlic is scarce on the
Serbian market, so its production is renewed and extended using the planting material of dubious
guality. The potential of such garlic is low, and the applied agrotechnical measures cannot
compensate for this problem.

In addition to the quality planting material, the yield and quality of garlic are significantly affected by
the growing method, applied agrotechnical measures during the vegetation and the conditions in
which the garlic is stored. We should particularly underline the significance of crop density, soil
tillage, mineral nutrition, irrigation and protection of garlic from weeds, diseases and pests.

There are numerous possibilities for improving the production of garlic. Solely growing the garlic
with the appropriate crop density or mulching of the soil can significantly increase its yield. The
optimal crop density for the production of consumable garlic is from 250 thousand plants/ha (autumn
garlic) to 600 thousand plants/ha (spring garlic). Mulching of the soil with organic materials or plastic
films increases the garlic yield by up to 30%.

Keywords: garlic, Serbia, agrotechnical measures, crop density, mulching.
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*
Mea0oHOCHU MOTEHIIMjaJI TajeHOor JIEKOBUTOT On/ba

Cnobonan Jlpaxxuh, Munena Jlpaxuh
Lpywingo cerexyuonepa u cemenapa Peiiyonuxe Cpouje
Kpyi Uninepnaiuuonan JIT]]. Maniua, oipanax Kpyi beoipag

[Tyenapeme ykibydyje ¥ aKTUBHOCTH Ha CTATHOM MOOOJbIIamy muennme mame. OBO ce mpe cBera
OJJHOCH Ha KPUTHYHE TNEpHOJe Kao INTO Cy. M30CTaHAK I[BeTama HEKHX OWJBHHUX BpCTa YCIeX
HETMIOBOJBHUX METEOPOJIOIIKUX YCJIOBa, MEpPHoAa pas3Boja APYINTAaBa M HUXOBOI TpUIpEMama 3a
IJIaBHY Mally, NMEpHOANYHHU MPEKUAN KOjU HACTajy yclel AWHAMHUKE I[BeTama BPCTA. Y TOCTYIIKY
no0oJbIIaka MUETULE Mallle, MpeyiakeHa je MHTPOAYKIHUja MPUHOCHUjUX MEJOHOCHUX BPCTa rajeHor
nekoBUTOr Omsba. OHE TPENCTaBibaj)y XETepOreHy TIPYIy BpCTa KOje ce Pa3nKyjy y OHOIOIIKAM
cBojctBuMa. OcHM cacTojaka KOjuMa Ce TMPHUIHCYje JIEKOBHUTO JEJOBame, OBE BPCTE€ CBOjUM
I[BETOBMMa, COKOBHMA U CMOJIaMa MOTY Jia IPY»Kajy IuejlaMa XpaHy U TUME CTBapajy ycJoBe 3a paj U
pa3Boj muenuwmer ApymTBa. [lo3HaBame METOHOCHOT TOTEHIMjalla OBHX OWJbaKa je KOPHCHO 3a
BUXOBO yBOheme y CTPYKTYpy CeTBe palu mobosbliama muennbe naime. [IpucycTtBo Bulie OMIbHUX
BpCTa, YHjU Cy POKOBH LIBETamba W MEACHA Pa3IHMYUTH MOXE JONPHHETH KOHTHHYHTETY W Tpajamy
MYEIUHE TallIe.

KibyuHe peun: rajeHO JIEKOBUTO OMJbe, MEJOHOCHH MOTEHIIM]ajl, MUe/IMba Nalla, CTPKTypa CETBE.

*TIpojexar: IIpo3Boama Mena, W3BO3HA IaHca OpaHudeBCcKOr okpyra. Ilerposanm Ha Muasu (2012-2014.).
dunHaHcHjcka noapuika: Ambacana kpasbeBuHe HopBemike.
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Honey potential of cultivated medicinal plants”

Slobodan Drazi¢, Milena Drazié¢
Association of Plant Breeders and Seed Producers of the Republic of Serbia
Krug International LTD. Malta, Ogranak Krug Beograd

Beekeping includes various activities aimed at constant improvement of the bee pasture. This is
mainly referring to the critical periods such as flowering absence of some plant species due to adverse
weather conditions, periods when colonies are developing and preparing for the main grazing, or
periodic discontinuance in bee pasture due to dynamics in flowering of favorable plant species. The
process of improving the bee pasture was based on the introduction of specific cultivated medicinal
plant species with honey potential that have higher yields. These plants are a part of a heterogenous
group of species that differ in biological characteristics. The mentioned species have ingredients that
are considered to have medicinal effects. Aside this, flowers, juices and resin of these species provide
food for bees and thus create favorable conditions for work and further growth of colonies. It is
desirable to know honey potential of these plants so they could be introduced into the planting
structure which helps the bee pasture to be better. Presence of a larger number of species, that
blossom and give nectar in different periods of time, is favorable for the continuity and longer lasting
of bee pasture.

Keywords: cultivated medicinal plants, honey potential, bee pasture, planting structure.

*Project: "Honey production - export opportunity Branicevskog district” (2012-2014.), funded by the Royal
Norwegian Embassy in Belgrade.
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eHeTHYKH MapaMeTPH 32 PeOJIONIKHU NMOKAa3aTe/b jauydHe TecTa
KOJI XJIe0He U TYPYyM NIIeHuIe

I'opnana BpaHKOBI/Ihl, Hejan I[o;:mrz, Becna Hajnhl, Becna KaH,Z[I/IhZ,
Jlecumup Kuexesuh®, Henan Bypuh’
lYHueepwmem y Beoipagy, lomwoupuspegrnu ¢axynitein, beoipag, Cpouja
2 Unciauinyit 3a kykypys “Semyn ITowe”, Beoipag, Cpbuja
3YHueep3umem v Hpuwinunu, Tomoupuspeguu gaxyniteii, 3youn Hotiox, Cpbuja
*John Naisbitt Yuusepsuitieii, ®axynitei 3a 6uodapmuni, Bauxa Toiiona, Cpbuja

Pan nedopmarje (W) je HajBaKHHMjU PEOJIONIKH Mapamerap KBaJIWTETa TecTa, Mokazyjyhu cHary
rIyTeHa MepemeM aedopMalije TecTa, U npeAcTaBba yOuuajeHn WHAWKATOp KBaJUTETa OJ 3Havaja
3a Tpxkumre xkuta. W mpensuba mporiecHe ocoOuHe xieOHOT OpamrHa, W MOTPeOHY uBpcTOhy
TepMHYKH 00pal)eHnX mpojayKaTa CeMOIIMHE Tj.AypyM OpalllHa-TeCTeHHHE, KycKyca, u Oynrypa. Llumb
OBOT HCTpaKMBama je OHO Ja ce MpOoydyd BapHjaOMIIHOCT, KOMIOHEHTe (PEHOTHIICKE BapHjaHce,

XCPUTAOMITHOCT Y IIHUPEM CMHCITY [{}EH), ouyekuBaHa reHernuka aoout (GAM) 3za W xox 30
renorunoBa (G) xmebHe W AypyM rmiieHuie. [0JbCKH Orfienud Cy OWIM  IMOCEjaHH TOKOM JIBE
Beretanuone ce3oHe (S) 2010-2011. u 2011-2012. Ha tpu nokanurera (L): Pumcku lllanyeBu, 3emyn
IMosse um Ilammncka Ckena. Ilapamerap W je oapehen npumenom HUP cnextpomerpuje Ha
ananusatopy Infraneo (Chopin Technologies, France). Crammapmna Meroma kopuiiheHa 3a
xanuOpanujy amapara je 6uma NF EN 1SO 27971. W je Bapupao y untepsany ox 179,3 mo 357,8* 10™
J kox xnebue nmenwe, u ox 267,1 o 357,1° 10 J kon JIypyM IMIIeHHIe. bpoj XxoMoreHux moarpyna
3a W yrBphenux Ha ocHoBy Tukey (HSD) tecra je 6uo 11 xom xiebHe mimeHHIe ¥ 8 KOI AypyMm
mieHnne. YTBpheHa je Xujepapxuja 3HA4ajHOCTH H3BOpa Bapupama 3a W mpema BpegHOCTHMA
naprujansor n° w3 MANOVA: G>S>L>L xS>LxSxG>GxL>G xS 3axnebny mueHuy,
nS>LxS>G>GxL>L>LxSxG>G xS 3anypym nmenuny. Komnaauk reHeTndke
KOMITOHEHTE BapHjaHCe M KOMIIOHEHTE BapHjaHCe yCie[ HHTEPAKIMje TeHOTHII X CpeInHA je U3HOCHO
3,9 xonx xnebHe mmenune, u 0,72 xox AypyM THIIEHUIIE. hiu GAM cy Omie BeoMa BHCOKE KOJI
xJiebHe mieHure ca BpeaHoctuma 95,8% u 36,3%, U ymepeHO BHCOKE KOJ JIypyM IIICHHUIIE ca
BpenHoctima 80,8% u 13,2%, npensulajyhu 3HauajaH ycrnex y omuieMembHBamby XJIeOHE MIICHUIEe Ha
Brucok W.

Kibyune peun: Triticum aestivum ssp. aestivum, Triticum durum, pax nedopmarivje, KOMIOHEHTE
(eHOTHIICKE BapujaHCe, XEPUTAOMIIHOCT Y IMPEM CMHCITY, OUYEKMBaHA FE€HETHYKA JIOOUT.
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Genetic parameters of rheological indicator of dough strength
in bread and durum wheat

Gordana Brankovi¢', Dejan Dodig? Vesna Paji¢*, Vesna Kandi¢?, Desimir KneZevi¢®, Nenad Puri¢*
'University of Belgrade, Faculty of Agriculture, Belgrade, Serbia
Maize Research Institute “Zemun Polje”, Belgrade, Serbia
University of Pristina, Faculty of Agriculture, Zubin Potok, Serbia
*John Naisbitt University, Faculty of Biofarming, BackaTopola, Serbia

Deformation energy (W) is the most relevant dough rheological property, showing gluten strength by
measuring the deformation of the dough, representing a common indicator in grain trade. W predicts
flour processing behavior and sufficient firmness of good cooked semolina products-pasta, couscous,
and bulgur. The aims of this research were to explore variability and assess components of phenotypic

variance, heritability in a broad sense K3%), and expected genetic advance (GAM) for W of 30
bread and durum wheat genotypes (G). Field trials were set during 2010-2011. and 2011-2012
vegetation seasons (S) at the three locations (L): RimskiSanéevi, ZemunPolje and PadinskaSkela. W
was determined by Near infrared spectrometry with the Infraneoanalyser (Chopin Technologies,
France). The standard method for calibration was NF EN 1SO 27971. W ranged from 179.3 to 357.8
* 10 Jfor bread wheat, and from 267.1 to 357.1 * 10" J for durum wheat. The number of homogenic
sub-groups for W was 11 and 8, in bread and durum wheat, respectively, based on Tukey (HSD) test.
The hierarchy of importance of sources of variation for W according to partial n> from MANOVA
were: G>S>L>LxS>LxSxG>GxL>GxSinbreadwheat,andS>LxS>G>GxL>L
>L xS x G>G x Sin durum wheat. The relation genetic component of variance / genotype x
environment interaction component of variance was 3.9 in bread wheat, and 0.72 in durum wheat.?z
and GAM were very high and moderately high, with the values of 95.8% and 36.3%, and 80.8% and
13.2%, in bread and durum wheat, respectively, anticipating significant success of breeding bread
wheat for higher W.

Keywords: Triticum aestivum ssp. aestivum, Triticum durum, deformation energy, components of
phenotypic variation, heritability in a broad sense, expected genetic advance.
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IIpumena pu3oOujajiHe MHOKYJIALMje HA KHUCEJIOM 3eMJbUINTY 3a
Ao0Mjame KBAJIUTETHE CTOYHE XPaHe

Hymmma I[ennhl*, Anekcanmap CI/IMI/Ihz, Awnera BYHTI/Ihl, Harama Pacynnhl,
‘Bophe Kyzmanouh', Onusepa CrajkoBuh-Cpounosuh’
Unciuuinyiu 3a 3emmwuwiitie, beoipag
2 _ . . _ _
Towoupuspegru gpaxynitieiti, Yrusepsuiueiu y beoipagy, beoipag
e-mail: vukmirdusica@yahoo.com

ITo/bCKHM eKCIIEPUMEHT je M3BEICH Ha KHUCEJIOM 3EMJBHINTY CETBOM HTanujanckor Jpysba (Lolium
multiflorum Lam.) y nuwby wHcnuTHBama JejCTBa HMHOKYNanuje Ousbaka pU300HjaTHOM
Oakepujom, Rhizobium leguminosarum bv. trifolii. OBaj cumOuo3HM a3oTOdUKCATOp OHM IMyTeM
WHOKYJaIFje MMao yIory y yHampehemy pacra TpaBa y cTpecHuM ycimoBuma. CopTa WTajujaHCKOT
mpyiba K-29 je cejana (20 kg/ha) motmyHo ciy4ajHuM cucTeMoM y 6 MOHaBI/barba, Ha €IIEMEHTAPHUM
napiesaMa BeIMYMHE 5 M°, W y TpeTMaHuMa: TpeTMaH ca MHOKynaimjoMm Omsbaka (Rhizobium coj
459), tperman ca hyoOpemwem muHepamaum azotom (50 kg/ha) m koHTponma Oe3 WHOKyJaIMje |
hyOpema. YTHIaj HHOKYyIAIMje UTATHjaHCKOT JbyJha OIEHEH j€ Y OMHOCY Ha KOHTPOIY KPO3 aHAIIN3Y
onpeheHnx mapamerapa.

VY npBOM OTKOCY MpUMEHa a30THE Mpexpane je nmaina Hajsehn epexar Ha nosehame MpUHOCA CBEXE U
CyBe Mace, Ka0 M yAe0 M MPUHOC CHPOBHX NPOTEHHA. BUIbKE TpeTUpaHe MUHEPATHHM a30THHM
hyopuBoM cy ocTBapuiie 3HauajHO Hajeehu mpuHoc cBexe (23,53 t/ha) u cye Hamgzemue mace (4,21
t/ha) xao u ymeo (10,7 %) m mpunoc mportewna (445 kg/ha). MuHokynanuja WTaldjaHCKOT JbYJba
cojem Rhizobium 459 je 3nauajuo ytuiana Ha moBehame NMPUHOCA M KBAJIMTETAa HAJA3€MHE Mace y
MPBOM OTKOCY Y OJIHOCY Ha KOHTpoIy. TpeTMan ca uHOKynamujoM (cBexa maca 17,43 t/ha) je mao 3a
50% 3mauajo Beh mpHHOC CBEXE HAA3EMHE Mace 0 KoHTposHor Tpermana (11,4 t ha™). Ipunoc
CyBe Mace HHOKyJucaHux ombaka (2,99 t/ha) u npunoc nporeunna (333 kg/ha) cy ounu Behu 3a 25% u
64% on Owspaka Oe3 mHOKyNayje. MiHOKynamuja u hyopeme a30ToM y IPYroM OTKOCY HHUCY 3HAYajHO
yTunajiyu Ha KBAHTUTATUBHE KAPaKTCPUCTUKE IIPHUHOCA, HUTH HA NPHUHOC IPOTCHUHA I/ITaJII/IjaHCKOF
JbyJba.

Moske ce 3aKJby4HTH @ je MPUMEHa MHHEpAJor a30Ta y rajelby MTAINjaHCKOT JbyJba Ha KHUCEIOM
3eMJBHINTY OMIIa HajepUKAcHUja, Ak M J1a je pU300MjalHa MHOKYJIAlHja 3HAa4YajHO ToBehama OMIbHU
MPUHOC KAa0 M HEroB KBalmuTeT. Pesynrarn Ccy ykaszaiu Ja WHOKylanuja puzobakrtepujoM R.
leguminosarum bv. trifolii Mmoxe na cmamu ymorpeby munepamnor N mTo 6 OHO €KOHOMCKH
MCIUIATUB HAYKMH CTHMYJIALKje PacTa UTAIMjaHCKOT JbYJba Ha 3eMJBUIITHMA OrPAaHUYCHE TI0THOCTH.

Kibyune peun: Lolium multiflorum, unoxynammja, Rhizobium, npunoc, cupoBu npoTenHu.
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Application of rhizobial inoculation in acid soil to obtain
high-quality animal feed

Dusica Deli¢"", Aleksandar Simi¢?, Aneta Bunti¢', Natasa Rasuli¢',
Porde Kuzmanovié', Olivera Stajkovi¢-Srbinovié!
YInstitute of soil science, Belgrade
“Faculty of Agriculture, University of Belgrade, Belgrade
*Corresponding author: e-mail: vukmirdusica@yahoo.com

In the field Italian ryegrass (Lolium multiflorum Lam.) was grown in an acid soil with the aim to
evaluate the effects of Rhizobium leguminosarum bv. trifolii on its growth. Inoculation with this
symbiotic nitrogen-fixing bacteria would have a role in promoting the growth of grass under stress
conditions. Italian ryegrass cultivar K-29 was sown on plots of 5 m?in a randomised complete design
with six replications. There were three treatments: inoculation treatment (Rhizobium strain 459),
mineral nitrogen fertilizer treatment (50 kg ha™) and control treatment without inoculation and
mineral fertilizer application.

Application of mineral N fertilizer in the first harvest had the highest influence on shoot fresh and dry
weight, percentage and yield of crude proteins. Plants treated with mineral N achieved the highest
fresh and dry weight, 23.53 t ha™ and 4.21 t ha™ respectively, and percentage (10.7 %) and yield of
crude proteins (445 kg ha™). Inoculation of ryegrass with Rhizobium significantly increased yield and
plant quality in the first harvest compared to control. In inoculation treatment, shoot fresh weight
(17.43t ha™) was 50% higher than in control treatment (11.4 t ha). Shoot dry weight and crude
protein yield (2.99 t ha™ and 333 kg ha™) were higher by 25% and 64%, compared to control. In the
second harvest, there was no significant influence of inoculation and mineral N on yield parameters.
Although mineral N application in Italian ryegrass growing in the acid soil was the most efficient,
Rhizobium inoculation also significantly increased plant growth and yield quality compared to control.
Results indicated that Rhizobium inoculation can reduce mineral N application in Italian ryegrass
cultivation which can be used as cost-effective way of its production in the soils with limited fertility.

Keywords: Lolium multiflorum, inoculation, Rhizobium, yield, crude proteins.
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HNHTepcnennjcKku 0HOC CTOYHOT FPAlIKa U 0BCA Yy 03UMOj CMeIIn

WBan Kpral*, Anexcanap Cumuh', Cago Byuxopuh', Tuxomup Uymuh?,
3opuna bujennh®, Buonera Maumuh®
'Vuusepsuitieii y beoipagy, ITomoipuspegnu gaxynitieid, Peiiybnuxa Cpouja
ZHO/boﬁpuepegHu unciiuimyii Ocujex, Peilyonuxa Xpeaiticka
SHHcmumym 3a ciioyapciuso, beoipag-3emyn, Peiiyoruxa Cpouja
*ivan.krga@yahoo.com

["ajere CTOYHOT rpalllka M OBCAa y 3UMCKOM NEPHOIY IPEICTaB/ba NEPCIICKTUBAH U3BOP KBAJIUTETHE
kabacte ctoune xpaHe. Y CpOuju cy Ha pacnojaramy aomahe u CTpaHe COPTE W THUIIOBH CTOYHOT
rpaiika, Te je Ba)KHO UCIIUTATH KUXOBY IOTOJHOCT 32 Tajehe y oapel)eHnM pejoHnMa, Kao U lHXOBY
MOTO/THOCT 32 Tajerbe y 3APYKEHOM yceBy. Y Orjiefy Cy MCIHMTAaHEe TPU COpTe Tpamika, jomaha copra
Kocmaj u crpane copre Adam u Letin (aduma tum) u muxoBe cMerre ca oBceM copte JlyHaB, y
onHocy rpamak:oBac — 100:10% u 100:20%, rae je oBac kopumrheH Kao MOTHOPHH yceB. Mcnuras je
MIPUHOC CBEXE M CyBE Mace, OOTAaHMYKHU Y/Ie0, T¢ BUCHHA OMJbaka U OpOj MHTEPHOIUja 332 CBE BPCTE U
BUXOBE CMelIIe.

JoOujenn pe3ynraTu MOTBPAMIN Cy Hallaze MPETXOJAHUX OTJesa, Tae ce mokasaio na je Kocmaj Bpio
MOTO/IaH 3a rajeke y UCIIUTAaHOM PejoHy, Kao u copta Adam. Y morieny nojeiMHa4YHO rajeHUuX ycena
Hajeehn mpuHoc cyBe Mace go6ujeH je kox copte Kocmaj (3,45 t/ha), satum copre Adam (2,8 t/ha)
Letin (2,28 t/ha). ¥ cmemu ca oBcem y oanocy 100:10%, najsehu npurnoc CM mobujeH je Koa copre
Kocwmaj (4,5 t/ha) u Adam (4,13 t/ha), a mamu kox copre Letin (2,37 t/ha). Kox cmerra 100:20%
saapkan je uctu tpeHn (Kocmaj — 4,72 t/ha, Adam — 4,92 t/ha, Letin — 2,51 t/ha). ¥ mnorneny
KOMITCTUTHBHOCTH COPTH CTOYHOTI I'pallka M OBcCa, HHje OWIIo pasiuka m3Mely caMux cmela, Te cy
OHE TIOJje/THAKO TOMHHAHTHE y OJHOCY Ha oBac. J[oOWjeHH pe3ynTaTH MOKa3yjy Ha je oBac ciabo
KOMIICTUTHBAH y O3UMO] CMEIIH, T¢ Cy MPOMEHE Y CETBEHO] HOPMH JIOBEJIE 10 MaJuX MPOMEHa Y
oorannukom cacraBy (100:10% — 93,3:6,7%; 100:20% — 89,1:10,9%), a npwiMKoM rajema HEroB
yZI€0 Y CETBeHOj HOpMH He O6u Tpedano na oyxe mamu o 20%.

Kiby4uHe peun: UHTEPCICIM]CKH OJTHOCH, OBAac, 03UMH YCEB, COPTE, CTOUHH rpalliak.
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Interspecies relations of field pea and oats as winter crops

lvan Krga®", Aleksandar Simi¢', Savo Vugkovi¢!, Tihomir Cupi¢?, Zorica Bijeli¢®, Violeta Mandi¢®
University of Belgrade, Faculty of Agriculture, Republic of Serbia
2Agricultural Institute Osijek, Republic of Croatia
*Institute for Animal Husbandry, Belgrade-Zemun, Republic of Serbia
*ivan.krga@yahoo.com

Growing field pea and oats as winter crops represents a promising source of animal forage feed. In
Serbia, there are domestic and foreign cultivars of field pea, and it is important to examine their
suitability for cultivation in certain regions, as well as their suitability for growing in mixture with
oats. The experiment tested three cultivars of field pea, domestic cultivar Kosmaj and foreign
cultivars Adam and Letin (afila type) and mixtures with oats (cultivar Dunav), in ratio peas:oats —
100:10% and 100: 20%, where the oats was used as a supporting crop. Tested parameters were yield
of fresh and dry weight, botanical share, plant height and number of internodes for all cultivars and
their mixtures.

The obtained results confirmed the findings from the preceding experiment, and it was shown that the
Kosmaj is very suitable for cultivation in the examined area, as well as a cultivar Adam. When grown
individually, highest yield of dry weight was recorded in the cultivar Kosmaj (3.45 t ha), then the
cultivar Adam (2.8 t ha™) and Letin (2.28 t ha™). In field pea and oats 100:10% mixture, the highest
yield of dry weight was obtained within the cultivar Kosmaj (4.5 t ha™) and Adam (4.13 t ha), and
lower in Letin (2.37 t ha™). Mixture of 100: 20% kept the same trend (Kosmaj — 4.72 t ha™* and Adam
—4.92 t ha' and Letin — 2.51 t ha™). With respect to the competitiveness of the cultivars of field pea
and oats, there were no differences between field pea mixtures, thus they are equally dominant in
relation to the oats. The obtained results show that the oats is not as competitive as winter crop
compared to the field pea, thus the changes in the sowing norms led to slight changes in the botanical
share (100:10% — 93.3:6.7%; 100:20% — 89.1:10.9%), and while growing these mixtures its share in
sowing norms should not be lower than 20%.

Key words: interspecies relations, oats, winter crop, cultivars, field pea.
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YTumnaj indol-3-siréetne kucejqnHe Ha MPOIYKTUBHOCT
Haa3eMHe Mace Jbuubana (Lilium sp.)

Ana Byjomesuh', Canapa Ionopuh', Unuuka [ehunap', Bophe Mopasuesuh'
Yuueepsuitieii y beoipagy, [lomwoupuepegnu paxyniteit, Hemarwuna 6, 11080 3emyn

Jbusean (Lilium sp.) je Bpio momysiapHa M LCHEHA BPCTa 3a Pe3aHU IBET. Y HUJbY MOCTH3amba LITO
KBAJINTETHUjUX IIBETOBA y MPOW3BOIBH CE MPHMEHY]y PasIUuUTH METOAW W MOCTYNIHW. JemaH ox
Ha4yMHA 3a J0OWjame IITO KBAIMTETHHjUX OMJbaka, a THME W IIBETOBA, jeCTe ymoTpeda perymaTopa
pacta. Jlocajgamma HCTpaXMBamka O MPUMEHH peryiaTopa pacrta y NPOW3BOMKBH JIYKOBHYACTHX
LBETHUX BPCTA yKa3yjy Ha IHXOB MMO3UTHUBAH eekat, Koju ce orjieqa Ha No00JpIIamke MOPHOIOLIIKUX
U MPOAYKTUBHHUX KapaKTEPUCTHKA. Y Pajly je HCIIUTHBAH YTHUI[A] Pa3IMIUTHX KOHIeHTparyja indol-3-
siretne KHCeNMHE Ha JYKOBHUIIE Ka0 W BpEME HUXOBOI TpETHpama MNpe calmbe, Ha MPOMYKIH)jY
HaJ3eMHE Mace KOJ| 1Ba a3ujcka XuOpuaa JbribaHa. [JloOujeHr pe3yaTaTu ykasyjy Ja KOHICHTpalyja
npumene indol-3-siréetne kucenuHe Ha JyKoBUIle MMa Behu yTHIlA] HA MPOLYKIIK]y HaI3eMHE Mace y
OJTHOCY Ha BpeMe IIXOBOT TPETHPAba.

Kibyune peun: jprubaH, indol-3-siréetna kuceniHa, IpoIyKTHBHOCT, Ha[3¢MHA Maca.
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The effect of indole - 3- acetic acid (IAA) on the productivity
of the above mass of lily (Lilium sp.)

Ana Vujosevié¢', Sandra Popovi¢?, Ilinka Peéinar’, Porde Moravéevic*
University of Belgrade, Faculty of Agriculture, Nemanjina 6, 11080 Zemun

Lilium sp. is a very popular species for cut flowers. In order to achieve as much quality flowers as
possible in the production various methods and procedures are applied. One of the ways to get as high
quality plants and flowers is to use the plant growth regulator. Previous researches on the application
of plant growth regulators in the production of bulbs flower species indicates their positive effect
which is reflected in the improvement of morphological and productive characteristics. The effect of
different concentrations of indole-3-acetic acid on lily bulbs and time of their treatment before
planting, on the production of above mass in two Asiatic lily hybrids was investigated. The obtained
results indicate the concentration of IAA on lily bulbs have a greater influence on the above ground
mass compared to time of their treatment.

Keywords: lily, indole-3-acetic acid (IAA), productivity, above ground mass.
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OneHa )XKMBOTHe CIOCOOHOCTH MUKPOKPTOJIa KPOMIIHUPa

Jlo6puBoj IMomrtuh', HeGojira Mommuposuh?, 3opar Bpohuh?, XKesbko Homyj anoBuh?, Anexcanpa
Cranojkosuh-Ce6uh®, Patu6op LlItp6anosuh’, Pane Cranucapssesuh’
lHHcmumym 3a 3auiiuiily ouma u dscueotuny cpeguny, 1. [pajzepa 9, beoipag, Cpouja
ZHO/bOL_tleGpegHu gaxyniteii, Hemarwuna 6, beoipag, Cpouja
$Uncinuinyia 3a semmuwite, T. Jlpajsepa 1, Beoipag, Cpbuja

[{wb paga je 6o a ce ucnmra )KUBOTHA criocooHocT Mukpokprona (MK) getupu kiona (3a, 6a, 8a u
36a) mobujenux un euitipo. YKuBoTHa crmocobHocT MK yTBphHBaHa je cTaHZapHOM EBPOIICKOM
METOJIOM HaK/IMjaBama KPToJia.

Hajmamwa npoceuna maca mukpo kproma (MK) ox 0,244 mr yrephena je kon kiona 36a, 10K je
HajBeha mpoceuna maca MK ox 0,330 mg koncratoBana ko KjoHa 3a. 3HadajHo Mmama (P=0,05)
npoceyna Mmaca MK ycraHoBIbeHa je koj KiloHa 36a, y 0JJTHOCY Ha CBe ocTalie KJIoHOBe 3a, 6a u 8a.
[Ipoceuan 6poj okana mo MK kperao ce y unrepsany o 3,44 no 3,81. 3nauajHo Behu Opoj okaria 1mo
MK koHcTaTOBaH je Koj KiIoHOBa 3a U 8a, y omHOoCy Ha Ha KiIoH 36a. bpoj kiuma mo MK kperao ce y
uaTepBany ox 1,75 o 2,13. Kox xioHa 6a ycTaHOBJBEH je 3HauajHO Mamu Opoj kimuma mo MK, y
OJIHOCY Ha OcCTalle olickhMBaHe KiIoHOBe 3a, 8a u 36a. Hajmama nyxuna kiure 0,8-1,1 mm zabelezena
je kod klona 36a, dok je najveca duzina klice 1,3-1,6 mm po krtoli konstatovan kod klona 3a.

Nzmely nmpoceune mace MK u 6poja oxara mo MK ytBpheHa je 3nadajHa kopenamnuja (r = 0,954, p =
0,05), omgrocuo (r = 0,982, p = 0,01) usmehy npoceure mace MK u ayxune kiuia mo MK. Takobe,
3HavajHa KopenaruoHa 3asucHocT (r = 0,982, p = 0,01) 3abenexena je usmely 6poja okara mo MK u
nykuHe kinuna nmo MK.

Ha ocHoOBy pesynrataTa W3BeNEHHWX HCTpaKHMBama MOXKE ce KoHcTaToBaTH na ce MK moHamajy
CIIMYHO KOHBEHIIMOHATHINM CEMEHCKHM KpTOJaMa, OMHOCHO Ja ucnuThuBane Mopdoduznonomke MK
cy ycnoBibeHe KpymHohom MK.

Kiby4uHe peun: KpoMIup, MUKPO KPTOJIe, KIIHUIIA, OKIIE.
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Evaluation biological viability microtubers potato

Dobrivoj Posti¢!, Nebojsa Momirovié?, Zoran Broéi¢?, Zeljko Dolijanovi¢?, Aleksandra Stanojkovié-
Sebi¢®, Ratibor Strbanovi¢!, Rade Stanisavljevié!
YInstitute for Plant Protection and Environment, T. Drajzera 9, Belgrade, Serbia
“Faculty of Agriculture, Nemanjina 6, Belgrade, Serbia
*Institute of Soil Science, T. Drajzera 7, Belgrade, Serbia

The aim of this research was to examine the biological viability of microtubers (MT) four clones (3a,
6a, 8a, and 36a) obtained in vitro. The biological viability of MT was determined by the standard
European method of sprouting tubers.

The smallest average weight MT of 0.244 mg was determined at clone 36a, while the highest average
weight MT of 0.330 mg was found in clone 3a. Significantly smaller (p = 0.05) the average weight of
MT was established at clone 364, in relation to all other clones 3a, 6a, and 8a.

The average number of eyes per MT ranged from 3.44 to 3.81. Significantly higher number of eyes
per MT was found in clones 3a and 8a, compared to clone 36a. The number of sprouts per MT ranged
from 1.75 to 2.13. Clone 6a, a significantly smaller number of sprouts per MT was established,
compared to other evaluated clones 3a, 8a, and 36a. The minimum length of sprouts 0.8-1.1 mm was
recorded with the clone 36a, while the maximum length of sprouts was 1.3-1.6 mm per MT,
determined at the clone 3a.

Statistical analysis between of the average weight microtubers and number eye per microtubers
shoved (r = 0.954, p = 0.05) and length sprouts (r = 0.886, p = 0.05) a significant correlation,
respectively. Correlation between the number of eye per MK and length sprouts per MK (r = 0.982, p
= 0.01) were determined.

On the basis of the results of the performed researches, it can be concluded that MT behave similarly
to conventional seed tubers, ie. examined morphophysiological characteristics MT depend on the MT
weight.

Kljuéne re¢i: potato, microtubers, sprouts, eye.
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YTHuuaj ymepeHor crpeca cylie Ha KBaJUTeT IJI010Ba
Pa3IMYUTHX F€HOTUIIOBA Mapajaj3a

Wgana Ilerposuh, Munena Mapjanosuh, Cnasuma bophesuh, 3opuma JoBanosuh, Pagmuna Ctuknh
Homwotipuepegnu pakynitueiu, Ynusepsuiueiu y beoipagy, Hemaruna 6, 11080 heoipag
(e-mail: ivana.petrovic@agrif.bg.ac.rs)

[locrojeha ucTpaxuBama cy YTBpAWIa Jla CTpPeC Cylle MOXE H3a3BaTH NPOMEHE y KBaJHTETY
mwionoBa. Lub oBor mcrpaxuBama je mopeheme edekata cyme Ha 7 (PEHOTHUIICKH Pa3IMUUTHX
KyJITHBapa Iapajaj3a mpoleHoM edekaTa Ha OMOXEMHjCKH CacTaB IIOOBA Mapajaj3a, ca MoCceOHNM
aKIICHTOM Ha KOMIIOHEHTE KOje JIONPHHOCE YKYCYy W HYTPHUTUBHOM KBAJIHMTETy (KapOTCHOMIH,
OpraHcKe KHCeNMHE U coyOornHu mehepwn).

ExcriepuMeHT je peanm3oBaH y CTakJIIEeHHWKY. buipke cy Owiie W3JIOXKEHe CYIIH PeayKIIHjoM
HaBO/I-aBaba y MOCy/1aMa 3a rajeme (HaBoambaBaHe Cy 10 25% MoJbCKOT BOAHOT KamaluTeTa), 0K je
KOHTpOJIHA Tpymna Ousbaka HaBoamaBaHa Mo /0% mMmoJbCKOr BOXHOT KamanuTera. Y IUIOJOBHMA je
UCIIUTAH CaJp)kKaj KapoTeHOHIa: [-KapoTeHa, JMKOIEHa, JyTenHa U (PUTOCHA, OPTaHCKUX KHCEINHA
(mumyHCKe 1 jaOyuHe Kucenune) u conyomnnux mehepa (rimykose, Gpykrose u caxapose). Jequmema
cy kBanTuukoBana nomohy HPLC-a.

Pesyntatn cy moTBpamiM Ja je CIOCOOHOCT CHHTE3€ jelWECHha IOJI YTUIAjeM CyIIe H3pPa3uTo
renorun cnenuduyna. Cyia je WHIyKOBajda 3Ha4ajHO moBehame caapikaja kaporeHouma (moceOHO
JyTeuHa) y ImiogoBuMa BehuHe reHorunoBa. Takobe, cymia je yTuiaia Ha cajpikaj OPraHCKHX
kucenuHa (mocedHO TMMYHCKE KHUCETHHE) U moBehambe KOJIMYMHE caxapose, alld je ca Jpyre cTpaHe
M3a3Balia Olajame caapxaja rIykose u Gppykrose.

OBH pe3ynTaté ykaszyjy Ha TOTEHIMjall yCIOBa YMEPEHOI CTpeca CyIle 3a MPOLEHY KalalureTa
pa3NMYMTUX TEHOTHUIIOBA Mapajaj3a 3a MPOAYKIHWjy jeAHbEHha BAXKHUX 32 HYTPUTUBHU KBAJTUTET
TUI0/I0BA, KA0 HITO Cy KapoTeHOU M, Iiehepy 1 KHceIHHe.

KibyuHe peun: ymepeH cTpec cyiie, napajaj3, KBaTUTET IU10/10Ba.
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Influence of moderate water stress on fruit quality in different tomato genotypes

Ivana Petrovi¢, Milena Marjanovié, Slavisa Pordevi¢, Zorica Jovanovi¢, Radmila Stikié¢
Faculty of Agriculture, University of Belgrade, Nemanjina 6, 11080 Belgrade
(e-mail: ivana.petrovic@agrif.bg.ac.rs)

Current studies confirmed that drought stress can induce changes in fruit quality. The aim of
presenting study was to compare the effects of drought on 7 different phenotypically distinct tomato
cultivars by assessment of the effects on the biochemical content of tomato fruits, with special
attention to the fruit taste and nutritional quality components (carotenoids, organic acids and soluble
sugars).

Experiment was conducted in glasshouse conditions. Plants were exposed to drought by withholding
irrigation of substrate in the pots (substrate water holding capacity ca.25%), while in control
conditions plants received 70% of substrate water holding capacity. Carotenoids studied in the fruits
included B-carotene, lycopene, lutein and phytoen, organic acids (citric, malic and quinic acid) and
soluble sugars (glucose, fructose and sucrose) and all measured by HPLC.

Results confirmed that capacity of drought-induced synthesis of analyzed compounds is highly
genotype-dependent. Drought induced significant increase of the carotenoids (especially lutein) in the
fruits of majority genotypes. Also, drought influenced organic acid content (especially citric acid),
increased sucrose content, but slightly decreased glucose and fructose.

These results suggest the potential of moderate water stress conditions for screening capacity of
different tomato genotypes for producing such important fruit nutritional quality compounds as
carotenoids, sugars and acids are.

Keywords: moderate drought stress, tomato, fruit quality.
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Moryhnoct Beher kopumhema cupka mehepua y eneprercke cBpxe

Jema I/IKaHOBI/Ihl, Cuexana Jankosuh?, JbyOwumia *Kusanosuh®, Bepa [Monosuh®,
Topnana Jlpaxuh®, XKesmko Jlakuh®, Bojucnas Tpkyssa®, Jbyouma Konapuh'
'Vuusepsuitiei y beoipagy, ITomoipuspegnu gaxynitieid, Beoipag, Cepbuja
ZHHcmumym 3a ipumeny Hayke y omoipuspegu, beoipag
3anmumym 3a paiuapciiieo u iospiiapciugo, Hosu cag
*Vuusepsuitiem Singidunum, @yiypa, Beoipag
SHO/boﬁpuepegHu unctuuidyl, barwa Jlyxa, bocna u Xepyeiosuna

[Ipennoct xopumhema cupka mehepra 3a MPOU3BOAKBY OMOTOpPHBAa y OJHOCY Ha JAPYre paTapcke
ousbke, jecre Behu mpuHOoc M Beha KonmuuWMHa MOOHMjEHOr TOpWBa MO jeAUHHMIM moBpiuHE. C
003upoM, Ja oBa OuJbHA BpCcTa WMa crierudruyane GU3NONOIIKE MPEAUCIIO3ULIN]E 3a TONCPAHIH]Y
IpeMa HETOBOJBHUM YCIIOBHMA JKMBOTHE CpEIMHE, MOXKE Ia M3IP)KH BHCOKE TEMIIepaType M
OTIIOpaHa je Ha CyIIy, a IpuToM oOpa3yje BelnKy Omomacy, Koja ce y 3alikhe¢ BpeMe CBE BHUIIIE
KOPHCTH y EHEpreTcKe cBpxe, Te y OynyhHocTu Tpeba joj natu MHoro Behu 3Hayaj.

VY pany cy ucnutrBane MopdoJoIike ocoduHe aBa reHotuna cupka mehepua Dale u HC wekiepay
Y TO: BUCHHA OMJbKe, Opoj JIHCTOBA, Maca cTabna u aykxuHa metinuie. Behy Bucuny Omsbaka nmao je
renorunt Dale (240 cm) y ognocy na HC Llehepay (232 ¢cm) anu pasiuka HHUje OWaa CTaTHCTHUKY
3HavajHa. McTH cayydaj je ¥ KoJ IpyruX UCIIUTUBAHUX KOMIOHEHaTa, Behe BpEeIHOCTH OCTBApEHE CY
kon renoruna Dale. Tloctoju eBumeHTHa Kopenanuja u3Mel)y HCOMTHBAHHUX MOPQOIOMIKHX
ocoOmHa: Mace crabna, My)KWHE METJIMIE W yclloBa cpeiawHe. Maca cTtabma je y TMO3WTHBHO]
KOpenaluuju ca JY)XKHHOM METJUIE W TEeMIepaTypoM U cilabo HEraTMBHO] KOpenauuju ca
naJaBMHaMa, Te Cy arpOeKOJIOIKH YCIIOBH MMAJTU BEJIMKH YTHUIIAj Ha HCITUTUBAHE ITapaMeTpe.

Kibyuyne peum: OHOropwBO, TreHOTHI, MOP(OJIOIIKE OCcOoOMHE, Kopenaiuje, cupak iehepair,
EHEPTeTCKH YCEBH.

42



Prospects for Increasing the Use of Sweet Sorghum in the Production of Energy

Jela Ikanovi¢', Snezana Jankovié?, Ljubisa Zivanovi¢', Vera Popovic®,
Gordana Drazi¢®, Zeljko Laki¢®, Vojislav Trkulja®, Ljubia Kolari¢*
'University of Belgrade, Faculty of Agriculture, Belgrade, Serbia
“Institute for Science Application in Agriculture, Belgrade, Serbia
*Institute of Field and Vegetable Crops, Novi Sad, Serbia
4“Singiahmum ” University, “Futura”, Belgrade, Serbia
*Agricultural Institute, Banja Luka, Bosnia and Herzegovina

An advantage of using sweet sorghum to produce biofuel over other field crops lies in higher yields
and higher amounts of the obtained fuel per unit area. This field crop has some specific
predispositions to tolerance to adverse environmental conditions — it can resist high temperatures
and drought; moreover it yields great biomass that has been increasingly used for energy. Thus it
should be given much more importance in future.

The paper investigates morphological properties of two sweet sorghum genotypes — Dale and NS
Secerac, such as plant height, number of leaves, stalk mass and head length. The Dale (240 cm)
plants were higher than the plants of NS Secerac (232 cm), but this difference was not statistically
significant. The other tested parameters showed the same trend — higher values were achieved by
genotype Dale. There was a notable correlation between the tested morphological properties: stalk
mass, head length and environmental conditions. The stalk mass was positively correlated with the
head length and the temperature and weakly negatively correlated with the precipitation. Hence, the
agro-ecological conditions had a great influence on the tested parameters.

Keywords: biofuel, genotype, morphological properties, correlations, sweet sorghum, energy crops.
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YTuuaj caap:kaja Bjare y 3pHy Ha 0COOMHY KOKalba KO KYKypy3a KOKH4Yapa

Jenena Cpauh', Hatanuja Kpasuh', Bojka ba6uh', Jby6uira Konapuh?
YWnciauimyia 3a kykypys ,, 3emyn Ilome “, Crobogana bajuha 1, 3emyn
ZHO/boﬁpuepegHu Daxynitieii, Ynusepsuineini y beoipagy, Hemaruna 6, 3emyn

Kykypy3 kokuuap je Beoma MOmMynapHa ,pULKAINALA“, 300T BUCOKOT caapkaja BIaKkaHa y 3pHY U
HHUCKE KaJIOPHjCKe BPETHOCTH Kaja ce Koka 0e3 yJpa. [ maBHa KapakTepHuCcTHKa KyKypy3a KOKH4Yapa je
(hopMupame KOKHUIle, IPUINKOM 3arpeBarma 3pHa. Kokudap je jennHu TUI KyKypy3a KOJ Kora ce OBO
JieliaBa, a pasJor je TO IITO ce HEeroB €HAOCIEPM YIIIaBHOM CacTOjH O TYCTO 30WjeHHX MOJIEKyIa
CKpo0a, OTHOCHO TBPJAOT €HAOCTIEpPMa U YUILEHUIIE /1A MOCEAYje N3y3€THO TBP/ MEePUKapH U CHOJbHU
cnoj egocrnepma. To yrude Ha 0Opa3oBamke BHCOKOT NPHUTHCKA YHYTap 3pHA, 10 TPEHYTKa MyIama
KaJa ce MOJEKYIU CKpoba pa3BHjajy y MPENo3HATIbUBY KOKHUILY. 3alpeMHHA KOKHYaBOCTH j€ MOpe.
MOTEHIIMjana POJHOCTH HajBaXKHHja ocoOuHa xuOpuia Kokuvapa. Buie Qakropa yTuye Ha mYy:
TeHOTHII, YCJIOBH IIPOM3BO/ILE, T0pPajJe U UyBama 3pHA, Ka0 M METoJe KOoKama. Mmak HajBakHHjU je
YTHIIA] cajipikaja BIare y TpeHyTKy Kokama. Canapikaj Biare ox oko 14 % je onTuManaH U IpHA BEMY
Ce OCTBapyjy HajBUILIE 3alpEeMHUHE KOKHMYABOCTHU. YKOJMKO je caljaj BJare HWXKH HeMa JIOBOJHHO
MPUTHUCKA 32 pacilyllaBambe 3pHa M 3alpeMHHa KOKHYABOCTH je HUXKa, C Jpyre CTpaHe BHCOK Ca/IpiKaj
BJIare y 3pHy OMEKIIaBa IEepUKapIl ¥ CMambyje 3apeMUHY KOKHIaBOCTH.

YTuiaj caapxaja Biare Ha OCOOMHY KOKama HCIIMTUBAH j¢ y pajy Ha YETUPH XUOpHAa KyKypy3a
KOKn4apa. XuOpuau cy OpaHu y TpU TEpMHUHA MPH cajpxajy Biare. npeko 25 %, nuzmely 20 — 25 %,
u HkOj o1 18 %. 3aTtum je cBaku of y3opaka KoKaH npu canpixkajy Bmare ox 20 %, 18 %, 16 %, 14
%, 12 %, arn 10 %. Aranu3a BapujaHce yKa3aia je Ha 3HaYajaH yTUIAj TeHOTHIIA U caip)Kaja Bllare y
3pHY Y TPEHYTKY KOKama Ha 3alpeMHHY KOKMYaBOCTH. Biara y 3pHy y TpeHyTKy OepOe Huje Ouia
3HaYajHa, aJld je UMaJia 3HadajaH yTHUIA] y KOMOWHAIW]U ca TeHOTUIOM. Kao mTo je o4ekuBaHo mpu
caapxkajy Binare o 14 % HajBumIa 3ampeMruHa KOKHYaBOCTH je ocTBapeHa. Xuopua 311 608k je nmao
HAjBUIIY 3alpEeMHHY KOKHYaBOCTH, KaKO Yy MPOCEKY CBUX TpeTMaHa, Tako M MO MPOydYaBaHUM
TpeTMaHuMa.

Kibyune peun: kyKypy3 KOKHUap, cajpxkaj Bjare y 3pHy, 3apeMrHa KOKHIaBOCTH.
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Effects of grain moisture on popping characteristics of popcorn hybrids

Jelena Srdi¢*, Natalija Kravié¢*, Vojka Babi¢!, Ljubisa Kolari¢?
"Muaize Research Institute Zemun Polje, Slobodana Bajica 1, Zemun
“Faculty of Agriculture, University of Belgrade, Nemanjina 6, Zemun

Popcorn is very popular and nutritional snack food because it is rich in fibers and low in calories
when popped without oil. It is also very popular worldwide served with different dressings. The main
characteristic of popcorn is formation of fine flake when popcorn kernel is heated. This occurs due to
the fact that popcorn is the special flint type of the maize and its endosperm is mainly consisted of
hard endosperm. It posses very hard pericarp and outer layer of endosperm, which enables rising of
the pressure inside the kernel up to the level to which the popping is possible. Popping volume is
beside the yielding potential the most important trait of popcorn hybrids. Several factors influence this
trait, such as genotype, production conditions, seed processing, storage conditions, methods of
popping. Nevertheless one of the most significant factors is the grain moisture content at the moment
of popping. The moisture content of about 14 % is optimal and provides the highest popping volume.
If the moisture content drops below this level there is not enough pressure to make satisfactory
explosion of the kernel and development of starch granules into flake. On the other hand higher
moisture content decreases popping volume.

In this study four popcorn hybrids were tested in order to obtain results how the moisture content
influences popping volume. Hybrids were harvested when different moisture content was reached —
above 25 %; 20-25 %; below 18 %. Then popping volume of each sample was evaluated when
moisture content in grain was at 20 %, 18 %, 16 %, 14 %, 12 %, and 10 %. Analysis of variance
showed that genotype and moisture content at the moment of popping had significant influence on the
popping volume. Moisture content of grains at harvest itself didn’t significantly influence popping
volume, but the interaction of this factor with the genotype was significant. As expected the highest
popping volume was obtained at 14% of grain moisture. Hybrid ZP 608k had the highest popping
volume on average and over examined conditions.

Keywords: popcorn, grain moisture content, popping volume.
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Bapujaduanoct cajp:kaja MaKpoXpaHuBa y JIHHHjaMa KyKypy3a
Pa3IHYUTHX XeTEePOTHUYHMUX IPyna

Cuexxana Mnanenosuh Jlpuauh, Munan CreBanosuh, /[paran KoBauesuh
Uncmuinyiu 3a kyxkypys, 3emyn iiowe, beoipag, Cpouja

3pHO KyKypy3a caJip>Ki MaKpXpaHUBa, JOMUHATHO YTJLEHOXHUIPATE M y Markb0j MEpH IIPOTEHHE H yJbE,
W MHUKpoXpaHuBa (BuTamuHe W MuHepane). Lluib pama je ma ce WCIUTa BapHjaOMIIHOCT cajpikaja
npoTerHa, yjba W CKkpoba y 3pHy 49 wuHOpen nuHHMja KyKypy3a MOPEKIOM U3 Pa3InuuTHX
xerepoTnyaux rpyma. Canpikaj makpoxpanusa je onapehern momohy HMP-a u3 3pHa mHOpen nuHMja
KOje Cy TajeHe y CTaHJapIHHM arpoTeXHWYKAM YCJIIOBHMAa Ha JBe OrjeqHe mapieie MHctutyta 3a
Kkykypy3 TokoMm 2016 romune. [Ipocedan caapxaj mporeuHa, yjba U ckpoba je 6uo 10,92%, 4,0% u
69,91%. Jlunuje u3 BSSS rpyne cy wumane Hajumm canpxaj nporenHa (11,30 %), nunuje u3
EBporicke repminia3Me HajBuIu caapxaj yiba (4,14 %) a nuauje u3 Lankester repMmiuiazme HajBHIIH
canpikaj ckpoba (70,0 %). JTunuje u3z EBporicke repmiiasmMe ¢y MMaie HajHIDKH Caipikaj MPOTEHHA U
ckpoba a ymHuje u3 BCCC repMmiuiazMe HajHWwkH caapkaj yiba. Caapikaj ckpoba je y HeraTUBHO]
KOpenanuju ca caapkajeM mpotenHa u yiba. Jlunuje 1 (EG), 9 u 27 (BSSS) koje mmajy BHCOKe
caapkaje yspa (5,02 %), ckpoba (72,15 %) u mporemna (13,72 %) morne Ou ma ce Kopucre y
MporpaMuMa CeJIeKIije Ha OBa CBOjCTBa.

KibyuHe peun: KyKypy3, XeTepOTHYHE TPyIe, HPOTEHUHH, YIb€, CKPOO.
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Variability of macronutritient content of maize inbred lines
from different heterotic groups

Snezana Mladenovi¢ Drini¢, Milan Stevanovi¢, Dragan Kovacevi¢
Maize Research Institute, Belgrade, Serbia

Maize grains contain macronutrients, dominant carbohydrates and, to a lesser extent, proteins and oils,
and micronutrients (vitamins and minerals). The aim of this study was to examine the variability of
protein, oil and starch content in the grain of 49 maize inbred lines from different heterotic groups.
The content of macronutrients was determined by the NIR from the grain of inbred lines grown in
standard agro-technical conditions on two experimental plots of the Maize Institute in 2016. The
average protein, oil and starch content was 10.92%, 4.0% and 69.91%, respectively. The lines from
the BSSS group had the highest protein content (11.30%), the lines from the European germplasm oil
content (4.14%), and the Lankester germplasm lines had the highest starch content (70.0%). European
germplasm lines had the lowest content of proteins and starch, and the lines from BSSS germplasm
had the lowest oil content. The starch content is in a negative correlation with the content of proteins
and oils. Lines 1 (EG), 9 and 27 (BSSS) with high oil (5.02%), starch (72.15%) and protein content
(13.72%) could be used in breeding programs to improve those traits.

Keywords: maize, heterotic groups, proteins, oil, starch.
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IMoGosbmame TEXHOJIOTHje CylIelha KopeHa deJior cie3a (Althaea officinalis L.)

CnoGogman Jlpaxuh’, Pagocas Jeshosuh®
Ylpywitieo cenexyuonepa u cemenapa Peiiy6nuxe Cpbuje, 3emyn-beoipag
2 Uncimuiiyisi 3a iipoyuasarse gekosuiaoi ouna ,,JIp Jocugh Ilanuuli“, Beoipag, Peiiybnuxa Cp6uja

Cagammy HUBO CyIIemha KopeHa Oemor ciiesa, MoYrMBa Ha HCKYCTBHMA Mpou3Bolada, onmpeMIBLeHOCTH,
NPUMEHCHO] TEXHOJIOTHjU M YIJIABHOM MMa SKCTEH3MBHHU Kapakrtep. [IpuMeHa mocTymka cyliema,
KOju ce mpuMemyje y Hac, (Ha Temneparypu oko 50 °C), npoayxkasa meroso tpajame (12-16 catn) u
moBehaBa TpomrkoBe. Hajmame je NMpUXBaTJFMBO MPHUPOTHO CYIICHE KOje YTIIaBHOM 3aBHCH O]
METEOPOJIONIKUX YCIIOBa, jep ce Baljeme KopeHa U CylIemke 00aBiba y 3aiieM KBapTary roguHe. OBa
UCTpaXXHBama Cy KOPUCTWIIA KOpPEH OeJor ciesa, KOju je TPOHM3BEICH y MOJHCKUM OTrJIeTuMa.
[ToGoJsbIIakH TEXHOJOMIKH MOCTYIIAK IPBO je 00yXBaTHO KBAJIUTETHY MPUIIPEMY CHPOBHHE (IIpambe,
OZiceliarbe T1aBe KOPeHa, JbYLITeHhE U ceuethe kKopeHa). OBako MpHUIpeM/beHa CHPOBUHA CYILCHA je Y
CyIIapH TYHEJICKOT THIIA, ca TIOTOHOM Ha eJIeKTpU4Hy eHeprujy. [Ipormec cymiema oaBHjao ce y TpH
BpeMmeHcke (ase, ca TemneparypuauM pesxumuma ox 70 °C, 60 °C u 50 °C. Caapikaj Biare y CBEXeM
KopeHy 0mo je oko 75 %,a ocymenom 9 %. [loctynak cymema Tpajao je oko ocam catu. [Ipumenom
neUHUCAHUX TOCTYyIaKka MPUIpEME M PeXUMa CylIielma KOjU je Tpajao 3HaTHO Kpahe, odyBaH je
OpraHoJICITHYKY U3rie]] KopeHa. [lopes Tora, cMameH je U yTPOIIaK eHepruje.

Kibyune peun: kopeH Oemor cres3a, moOoJbIIaHA TEXHOJOTHja CYIIeHka, Tpajame CyIIeHa,
TeMIIEpaTypHU PEKUMU.

Osa uctupadicusarea usgpuiena cy y okeupy ipojexiia TP 20113, xoju je ¢unancupano Munucitiapcitigo 3a
HayKy u texnonowxu paszeoj Peityonuxe Cpouje.
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Improved drying technology of marsh mallow roots (Althaea officinalis L.)

Slobodan Drazi¢*, Radosav Jevdovié?
'Serbian Assotiation of Plant Breeders & Seed Producers, Zemun-Belgrade
2Institute for Medicinal Plant Research “Dr Josif Panci¢”, Belgrade, Republic of Serbia

The current level of drying of marsh mallow roots is based on the experience of growers, equipment,
processes applied that are mainly extensive. A drying procedure, applied in our plants/in our
country(temperature of about 50° C) prolongs the duration of drying(12 to 16 hours) and increases the
costs. Natural drying is the least convenient method since it princpally dependes on meteorological
conditions, because extraction/harvesting and drying of roots are performed in the last quarter of a
year. Marsh mallow roots produced in field experiments have been used in these studies. The
improved process started with high quality preparation of raw materials (washing, cutting heads of
roots, peeling and root cutting). Raw materials prepared in such a way was dried in a tunnel type
electric dryer. The three-phase drying process was carried out at the temperatures of 70°C, 60°C and
50°C. The moisture content in fresh and dried roots was about 75% and 9%, respectively. The
duration of the drying process was about eight hours. Following the defined preparation procedures
prescribed and a much shorter drying regime, organoleptic properties of roots were preserved. In
addition, energy consumption was reduced as well.

Keywords: marsh mallow root, improved drying technology, duration of drying, temperature regime.

These studies were performed whid in the project TP 20113 financially supported by the  Ministry of Science
and Technological Development of the Republic Serbia.
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JAuHamuka Bjare y ceMeHy XHOpUIa KYKypy3a rajeHor y pasjJMu4uTuM ryCTUHaAMa

Becna [Iparnyesuh, Munena Cumuh, bpanka Kpecosuh, Munan bpankos
Unciuinyin 3a kykypys, 3emyn ioswe, beoipag, Cpouja

HanuBame 3pHa KyKypy3a je npaheHO HHTCH3UBHOM aKyMYJIallijOM HyTpHjeHaTa U BOJIE, 1O MOMEHTA
KajJa 3alouuibe TOoJNIMMepH3aldja M JoJa3d 10 TyOMTKa BoJe, CBE A0 MOTIYHE 3peloCTH 3pHA.
JlnHaMuKa BapHpama BOJE Y 3pHY 3aBHCH O] arpOCKOJIONIKHX YCIIOBAa. JelaH o BaKHHX (akTopa
KOjH YyTHYy Ha BJIary W MPUHOC 3pHA je TycTHHA yceBa. [I0CTaBIbeH je eKCIIEPUMEHT ca IIMJBEM Ja Ce
MICIIHTA YTHIA] PA3IHYATHX TycTHHA ycesa: 40816 Gupaka mo ha (G1), 59523 Gumaka ha' (G2) u
89286 6uspaka mo ha (G3) Ha ¢uykryanujy Biare 3pHa xubpuaa 311 366, 311 427, 31T 555, 311 560,
31T 600 u 311 606, Tokom Beretaimione cezone 2015. u 2016. romune. Bmara (cio6oana Boma) je
onpehuBana HakoH cymiema 3pHa Ha 60°C, y3opkoBanor cBakux 10 nana on 15-or maHa HaKOH IyHE
nonvHaIyje. PesynraTi ykasyjy Ha moctojame pasiuka m3Mmel)y ce3oHa y mpuHOCY 3pHA U campikajy
BlIare, ca 3HA4YajHO HIDKUM MpuHOCMMa W Behom Bmarom 3pHa y 2015. roamnu, 3axBasbyjyhu
HETOBOJBHUM METEOPOJIOLIKMM YCIOBUMA HAKOH NonuHaiuje. [Ipoceyno Behie npuHoce ¢y OCTBapuin
311 555 u 311 606, yrnaBHoMm y ryctuHaMa G2 i G3. Xubpuau U3 KaCHUjUX TpyIa 3perha Cy yriaBHOM
nManu Behy Biary 3pHa, mocebno y G1, y Behunu ¢asza. Hakon daze 3 y 2015. u daze 4 y 2016,
3a0eJIeXKeH je OMILITH MaJ] Bjare y 3pHy, IITO OM ce MOIJIO CMaTpaTH TaYKOM KaJa MOJUMepH3alnja
3ay3MMa MECTO aKyMyJialiije HyTpujeHaTa. [IpocedaH canpikaj Biare je UMao HajHUKE BPEIHOCTH Y
ryctuan G2 u xon xubpuna 311 366. be3 o03upa mTo Cy BpeaHOCTH Biare 3pHa IOKasaje TPEeHI
cmamema onl paze 1 mpema das3u 6, Hajsehe pazmuke m3mel)y xubpuaa Owne cy nmpucytHe m3mely
¢daza 2 u 4. Takohe, usmehy daza 3 u 6 Oune cy npucyTHe HajBehe BpEAHOCTH Kopelnaluje usmehy
BJlare W MpHHOCAa 3pHA, YKazyjyhu Ha Ba)KHOCT HaBeldeHHMX (aza W ajekBaTHy oOe30elheHocT yceBa
BOJIOM TOKOM HaJIBarka 3pHa.

Kibyune peun: xubpuan KyKypysa, HaJluBame 3pHa, Bjara 3pHa, AMHAMHUKA.
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Kernel moisture dynamics in maize hybrids grown in different crop densities

Vesna Dragicevi¢, Milena, Simi¢, Branka Kresovi¢, Milan Brankov
Maize Research Institute, Belgrade, Serbia

Kernel filling is firstly followed by the intensive nutrients and water accumulation, up to the moment
when polymerisation takes advantage, when added water tends to be loosed to the full ripening stage.
The dynamics of water fluctuation in kernel depends on agro-ecological conditions. One of the
important factors that influence kernel moisture, and yield is crop density. The experiment was
established with the aim to examine how diverse crop densities: 40816 plants ha™ (G1), 59523 plants
ha™ (G2) and 89286 plants ha™ (G3) affects moisture fluctuation in kernel of ZP 366, ZP 427, ZP 555,
ZP 560, ZP 600 and ZP 606 during vegetative seasons of 2015 and 2016. The moisture (free water)
was determined after drying at 60°C from the kernels sampled every 10 days, starting from the 15"
day after full pollination. Results indicate differences in kernel yield and moisture content between
seasons, with significantly lower yields and higher kernel moisture in 2015, due to the unfavourable
meteorological conditions after pollination. The higher average yields achieved ZP 555 and ZP 606,
mainly in G2 and G3. In general, hybrids from the later maturity groups have greater kernel moisture,
particularly in G1 in the majority of examined phases. After phase 3 in 2015 and phase 4 in 2016,
general decline in kernel moisture was noticed, what could present a point when polymerisation takes
advantage over nutrient accumulation. The average moisture level had the lowest values in G2 and in
ZP 366. Irrespective that moisture values tends to be reduced from phase 1 to phase 6, the highest
differences among hybrids were present from phase 2 to phase 4. Also, the higher correlation between
kernel moisture and yield was present from phase 3 to phase 6, indicating importance of these phases
and proper water providing during them for kernel filling.

Keywords: maize hybrids, kernel filling, kernel moisture, dynamics.
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DeHOTHIICKA KapaKTepH3alMuja ayTOXTOHUX cprickux momyaanuja Phleum pratense L.

Becua Jankosuh®, Caso By‘lKOBI/Ihl, CnaBeH HpOI[aHOBI/Ihl,
Jena Hkanosuh', Anexcannap Cumuh', Bepa ITonosuh®
Tomoipuspegnu paxynisieis, Ynusepsuiiei y Beoipagy, Peiiybnuxa Cpbuja
2anmumym 3a pawiapcitiéo u tiogpitiapciiso, Hosu Cag, Peiiyonuxa Cpouja
*vjjankovic@gmail.com

Phleum pratense (L.) je Bumerogumima TpaBa. BakHa je CTOYHA XpaHa y XJIaIHUM U YMEPCHUM
noapy4juma. Y Cpbuju, to cy nompydja ox 600 no 800 m HagMopcke BUCUHE, TE TIOCTHKE U TIPEKO
10 t/ha cyBe martepuje y 1Ba 10 TPH OTKOCA.

[Ipenmer oBe cTymuje je ma ce yTBpau (peHOTHWIICKa KapakTepu3aldja MOP(OIOIIKIX OCOOMHA
TumurtujeBe TpaBe. McnutuBaHe cy mmpuHa U ayxuHa gucta 20 ayroxToHux momyianuja Phleum
pratense L., pasmuumre rpyrne 3pema. McnutuBaHe momynanuje ¢y ca moapydja 3amagHe CpoOwuje,
Komy0ape, koju mpumana riaHMHCKOM TOApYyYjy. JBoroamimma HCTpakuBamka M3BEICHA CYy y Celly
PaheBo y KpameBy. Pannommsupanu nu3ajH IOIEJbEHHX Iaplesia W3BEACH je y TPH MOHABJbAmbA.
[Momynanmja, TomMHa W WHTEpaKlIWja HCTPAXHBaHWUX (PakTopa, WMaM Cy CTAaTUCTUYKH 3Ha4ajaH
yTuIfaj 3a ucnurusane napametpe (p <0,05).

[Ipoceuna myxwHa ¥ MHUPUHA JTHCTa OMJbaKa UCTIMTUBAHMUX TIOMYyJalyja MavyHjer pera Bapupaia je y
untepBany 10,01-14,91 cm u 4,49 - 5,49 mm. VY npBoj UCIIUTHBAHO] TOJWHH JIUCTOBH Cy OMIIM Iy>KU
3a 48,95% u mmpu 3a 22,27 % y ogHocy Ha Ipyry roauny. HajMamy npocedHy Ay)KMHY ¥ LIHPHHY
naucta uMana je nomynanuja PP19 (3,07 cm u 2,8 mm) mok je majsehy mykuHy JMcTa MMaia
nomynamja PP16 (21,14 cm) a HajBehy mupuHy jmcta uMmana je momynaija PP20 (7,09 mm).
Koedunujent Bapupama 3a ucnutuBane ocobune u3Hocuo je 48,85% wu 24,49%. HcnuruBane
nomynanuje PP16 u PP20 mory ce ynoTpeOuTH Kao U3BOp MOXKEJBbHUX TeHA Y JaJbUM YKPIITakhHMa Y
OIUIEMEHMBAYKOM pajly a CBe y IIMJbY moBeharma JICHE Mace.

Kibyune peun: ayroxrone nomynanuje, Phleum pratense L., crouna xpana, MopdoJiomike ocoouHe.
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Phenotypic characterization of the autochthonous Serbian Phleum pratense L.
populations

Vesna Jankovic', Savo Vugkovi¢', Slaven Prodanovié',
Jela Ikanovi¢', Aleksandar Simi¢', Vera Popovié?
Faculty of Agriculture, University of Belgrade, Republic of Serbia
®Institute of Field and Vegetable Crops, Novi Sad, Republic of Serbia
*vjjankovic@gmail.com

Phleum pratense (L.) is perennial grass and is a very important animal feed in cool and temperate
regions. In Serbia these are areas from 600 to 800 m above sea level, where has about over 10 t ha™
dry matter in two to three mowing.

The subject of this study is to determine the phenotypic characterization of morphological traits of
Timothy grass. The examined the leaf width and length of 20 autochthonous populations of Phleum
pratense L., different maturity group. Tested populations are from the area of Western Serbia,
Kolubara district, which belongs to the mountainous region. Two-year trials were carried out in the
village of Radjevo, in Kraljevo. The randomized split-plot design was used in three replications.
The population, the year and interaction the investigated factors, had statistical significance for the
tested parameter, (p <0.05). The average leaf length and width of plants, the tested populations,
varied between 10.01-14.91 cm and 4.49 - 5.49 mm. In the first test year, the leaves were longer by
48.95% and expending by 22.27% compared to the second year. The lowest average leaf length and
leaf width was the population of PP19 (3.07 cm and 2.8 mm), while the largest leaf length had a
population of PP16 (21.14 cm) while the largest leaf width had a population of PP20 (7.09 mm).
The coefficient of variation for examined properties was 48.85% and 24.49%. The tested
populations PP16 and PP20 can be used as a source of preferred genes in further crosses in the
breeding process, all in order to increase the leaf mass.

Keywords: populations, Phleum pratense L., animal feed, morphological traits.
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YTHIaj MOKPOBHUX yceBa W OHomnpenapara Ha MOP(OJIOIIKe KapaKTePUCTHKE
KyKypy3a mehepua (Zea mays saccharata) y opranckom cucreMy mpou3BoIib€

Bojan Bojuos', Cphan Illepemermh’, Jlparumia Munoures', Jenena Cpauh?,
Kemko Jlonuj aHOBI/Ihs, Bpankuia Ea6€u4
YVuusepsuitieini y Hosom Cagy, ITomoipuspegnu axynisieii Hosu Cag, Cpouja
2 Unciauinyit 3a kykypys ,, 3emyn Ilowe *, Beoipag, Cpbuja
3IYO/boitpu@pegiLm Gaxynimeni, beoipag-3emyn, Cpouja
*Uncmuiiyii 3a paitiapciiso u fiospiapciiso, Hosu Cag, Cpbuja
*bojanvojnov@gmail.com

Y 0BOM paay H3BIICHO je HCIHTHBAamkE rajema Kykypysa mehepia (Zea mays saccharata) y
MOJYKOHTPOJIMCAaHUM ycioBuMa BererannoHe kyhe ITossonmpuspennor ¢akynrera y HoBom Cany y
nocynama 3anpemuse 1 m® Ha 3eMJBMINTY KoOje HCIyHaBa YCJIOBE 3a OPraHCKy HPOM3BOAmBY. Llusb
WCTpaXUBama je Ouo yTBpAUTH e(eKTe WHKOPIIOPUPAHUX TOKPOBHUX YyceBa W MPHMEHE
Omomnpernapara Ha MopdoJomIKe Kapakrepuctuke mehepia. Orien je cupoBeneH Kpo3 8 TpeTMaHa y3
NPETXOJHY CETBY MOKPOBHHMX yceBa (KpYIHHKA, KPMHOT Kejba M TpaxopHlle) M y mocyaama 0e3
MOKPOBHUX yceBa. HakoH HMHKopIopanuje TMOKPOBHUX YyceBa y BHIY 3elieHHIIHOT lyOpuBa, ceTBa
mehepma ZP355sU u3BpmieHa je y HakHagHOM poky cetBe 20. maja 2017. rogmue. [lo obGpazoBamy
ceIMOrl JIMCTa KyKypy3a 3alodeT je TpeTMaH IpUMEHe Ouonpenapara, IOjeIWHAYHO U Yy
KOMOWHOBaHOM 001HMKYy. busbke cy OuompenapaTiMa TpeTHpaHEe CBAaKOT CEAMOT JaHa TOKOM 6
HeZlesba, a 3EMJBHMINTY je JoAaBaHa wmcra KoiwmunHa Bome. Hakon 90 nmana Bereraryje u3BpIICHE Cy
Mopoomke aHanmu3ze OMIFHOT MaTepHjana. AHAIN30M OMJbaka yTBpheHO je na je HajBeha mpoceuHa
Maca KJIMIa OCTBapeHa Ha TpeTMaHy ca ekxcrpakrom Ascophyllum nodosum (0,3%) u OwibHIM
amunokucennuama (0,5%) Ha mpegyceBy ca rpaxopuiioM y BpexHoctd onx 18,25 g, ca mpocedHom
nyxuHoM kmma on 10,3 cm. Cratucthuka aHanmm3a pazIUdATHX TpeTMaHa IMOKa3aja jé BHCOKO
snauajue (p=0,01) pasauke Ko Ay:KHHE, Mace Kinma ¥ Mace Omsbaka. Takole, Kox KOMOMHOBaHOT
TpeTMaHa ca OuoIpenapaTHMa ca MHKOPIIOPALMjOM KPYITHHKA W KPHOT KeJba 300r Behie moTpomme
Bojie 3a0elnekeHa je peayKiyja MpPHHOCA KAao0 M Ha KOHTPOIHOj mocyaw. HajBeha mpoceuna maca
OMJbKe OCTBapeHa je Ha TPeTMaHy ca OMJPHMM aMHHOKHCEIMHAMA, a HajMarba Ha OTJIeJJHO]j TTOCYIH ca
3aopaHnM KpMHHM Kesbom 29,02 g. Kako mopdoiomke ocobune kykypysa mehepiia ca penaTHBHO
KaTKHM BEreTallMOHMM IEePHOIOM 3aBUCe o1l 00e30el)eHocTH XpaHHBa y 3eMJBHIITY, jaKO jé BaKHO
HANpaBUTH TPaBWIAH OJa0Mp OHMX TpeayceBa Koja Kojux he mo 3aopaBamy HACTYNHTH IPOLEC
MUHepanu3aluje, a THME U JIOCTYITHOCT XpaHHMBa 3a OWJBKY Y3 KOMOHWHAIM]y ca oArosapajyhum
¢dosmjapauM TpeTManuMa. J[oOWjeHU pe3ysiTaTH MOTY Ce KOPHCTHUTH 3a yHampeheme MPOU3BOIHE
KyKypy3a miehepia y cucreMy opraHcke MOoJbOIPHBPE/IE.

Kibyune peun: kykypy3 mehepail, TOKpOBHH yceBH, OHONpenapaTy, OpraHcka MoJbOIpHBPEIa.
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The influence of cover crops and biopreparates on morphological characteristics of
sweet maize (Zea mais saccharata) in the organic production

Bojan Vojnovl, Srdan Seremesic’, Dragisa Milosev?, Jelena Srdi¢?,
Zeljko Dolijanovi¢®, Brankica Babec*

Faculty of Agriculture, University of Novi Sad, Republic of Serbia
2Maize Research Institute ,,Zemun Polje ", Republic of Serbia
3Faculty of Agriculture, Belgrade, Zemun, Republic of Serbia

*Institute of Field and Vegetable Crops, Novi Sad, Republic of Serbia
*bojanvojnov@gmail.com

The aim of the research was to determine the effects of incorporated cover crops and the application
of biopreparates on the morphological characteristics of sweet maize ZP355su. The experiment was
carried out through eight treatments, and included sowing of cover crops (spelt, forage brassicas and
hairy vetch) and control containers, as well as a container without cover crops. After the incorporation
of cover crops in the form of green manure, the sweet corn was sown on May 20, 2017. After the
formation of the seventh leaf of maize, the treatment of biopreparates was started, individually and in
a combined form. Plants were treated biopreparates every seventh day during the six weeks, and the
soil was continual supplying with the same amount of water. After 90 days of vegetation,
morphological analyzes of plant material were carried out. By analyzing the plants, it was found that
the highest average weight of the ear (18.25g) was achieved with treatment with Ascophyllum
nodosum extract (0,3%) and plant amino acids (0,5%) in container where was Hairy vetch, with an
average ear length of 10.3cm. Statistical analysis of different treatments showed a significant (p =
0.01) difference in length, ear weight, and plant weight. Also, the combination of biopreparates with
the incorporation of spelt and forage brassicas due to higher water consumption, yield reduction as
well as the control treatments. The highest average weight of the plant was achieved with application
amino acid and the smallest on the experimental container with the forage brassicas (29.02g). The
morphological characteristics of sweet maize with a relatively short vegetation period depend on the
provision of nutrients in the soil. It is very important to make a correct selection of those
preconditions in which the process of mineralization will occur, and thus the availability of nutrients
for the plant.

Keywords: sweet maize, cover crops, biopreparates, organic agriculture.
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3unauyaj 0e30eHe paTapcKe TEXHOJIOTHje rajema Oubaka

Anpuana PazlocaBaul, Hecumup Kuexesuh?
1YHueep3umem Ipuspegna Axagemuja, Daxynitein 3a upumerbeHy MEeHAUMeENll, eKOHOMUJY U
@unancuje y beoipagy, Jespejcka 24, 11000 beoipag, Cpouja
2 o e - . i
Yuueepsuinew y Hpuwitiunu, Tomoupuspeguu gaxynivein, Kocoscka Muiuposuya — Jlewax,
Koiiaonuuxa 66, 38219 Jlewiax, Kocoso u Meitioxuja, Cpbuja, geckoa@iiitiiti.pc
* adrianaradosavac@gmail.com

PasBujame HaydHOT 3HaWma W yHanpeheme TEXHOJOTHje MOJFONPUBPENHE MPOU3BOIHE JOMPHHOCH
noBehamby KONMWYMHE M KBAIUTETa XpaHe, OWJBHOT M IKMBOTHUECKOT Topekia. CTBapame HOBHX
TCHOTHUIIOBA Ca BHUCOKUM IPHUHOCOM, KBaJIUTCTOM, OTIHOPHOCTH HA MITCTOUYMHE U 6OHGCTI/I,
TOJIEPAHTHOCTH Ha OMOTHYKE W a0MOTHYKE YCJIOBE CTpeca W MpHMEHa OAroBapajyhmx mepa rajema,
Here, UCXpaHe W 3aIUTHTE je JONpPHHENo roBehamy KOJMYMHE NPOU3BOMIGE XpaHE M MPEBEHIHjH
cupoMamitBa. Llusb OBOT pana je olieHa mMoBe3aHOCTH U3Mely mpoduTa U eKOHOMCKOT MPHCTYMa Y
MOJHOTIPUBPEN Ha OCHOBY IPUMEH-CHE TEXHOJIOTH]jE MPOU3BObe. [Ipon3Boiba y MOJBONPUBPEIH j&
3Ha4yajHO moBehaHa oJ] mouYeTKa meproja 3elieHe PeBONyIHje, Kaja je yYBeJIeHa HHTEH3WBHA MPUMeHa
hyOpuBa u xemukanuja. Y paHujeM nepuoay dapMmepu ¢y KOpucTwin Behe KOJWYMHE MECTUIMIA U
hybpuBa umme je nmopemeheHa pusocdepa 3emibHINTA M CMambeHa 0€30€IHOCT IOJHONPUBPEIHUX
mpon3Bofa 300r moBehama KOHIEHTpAIMje TOKCHYHHX eleMeHara. 1o Huje OWiI0 eKOHOMHYHO |
0e30emHO 3a 3[paBJbe OpraHM3amMa M 3a EKOCHCTeM, 300r yera ce 3axTeBa CTallHa eayKaldja
MOJHOTIPUBPEHNX Tpon3Bohaua Kako Ja €KOHOMHYHO KOpHCTe mectuiuie W hyOpuBa, Kao U 3a
nmoOoJbllIalkbe  CaBPEMEHE METOJIONIOTHje 3a OIGHY ONACHOCTH OJ XeMukanwja. Takobe,
MTOJHOIIPUBPEIHAUIIA MOPajy OWTH €IyKOBaHM 32 METOZAE HACHTHU(UKAIMje MITETOYMHA y MHJBY Ja
aJICKBaTHO TIPUMEHE CPEJICTaBa 3a 3aIITHTY OHJba.

Kibyune peun: TeXHOJOTHja, TOJBONPUBPENA, IECTULIMAN, TOKCHYHOCT, 3alITUTA KUBOTHE CPEANHE,
€KOHOMCKa TTPOGUTAOMITHOCT
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Importance of safe field crops production

Adriana Radosavac', Desimir Knezevi¢?
'University Business Academy in Novi Sad, Faculty of Applied Management, Economics and Finance
in Belgrade, Jevrejska 24, 11000 Belgrade, Serbia
“University of Pristina, Faculty of Agriculture, Kosovska Mitrovica-Lesak, Kopaonicka bb.,38219
Lesak, Kosovo and Metohija, Serbia
*Corresponding author: adrianaradosavac@gmail.com

The developing of scientific knowledge and improving of farmers practices in agricultural production
contributed to increasing of quantity and quality of food plant species as well animal. The creation of
new genotypes with high yield, quality, resistance to pests and diseases, tolerant to stress biotic and
abiotic condition, and application of appropriate measures of breeding, care, nutrition and protection
contributed to increasing quantity of food production and prevention to poverty. The purpose of this
work is estimation of relationship between profit economic approach in agricultural production on the
base of applied scientific farming measure. The production in agriculture increased significantly from
the period of Green Revolution, when introduced intensive application of fertilizers and chemicals for
protection of plant an animal in production. During one period farmers were used more quantity of
pesticides and fertilizers what disorder rhizosphere of soil and declined safety of agricultural products
because of increasing concentration of toxic elements. This was not economical and also was not
safely for healt of organisms and ecosystem what required permanent education of farmers how to use
economically of pesticides and fertilizers as well improving modern methodology for assesment of
hazard of chemicals. Also, farmers need educated about the method of identification of pest
infestation in the aim to apply adequately chemicals for plant protection.

Keywords: technology farming, pesticides, toxicity, environmental healt, economic profitability
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YTuuaj ryctuHe ycepa Ha pacTeme M IPUHOC KBHHOje

Bopmucs I_[3el<ycl*, HBana HeTpOBI/Ihz, Cnahana Casuh?, 3opurma J OBaHOBI/Ihz, Pagvuita Ctukuh?
Y ®axynitieit 3a 6Guopapmuni, Dzon Nezbit Yuusepsuitieii, beoipag, Peiiybnuxa Cpouja
zﬂowoﬁpuepegﬂu Qaxyniieii, Ynusepsuiieni y beoipagy, Peityonuxa Cpouja
*borisz_82@yahoo.com

Ksunoja (Chenopodium quinoa) ce cmaTpa BeoMa 3HAa4yajHOM IOJHONIPUBPEIHOM KYJITYpPOM 300T
CBOJUX HYTPUTHBHHX BPEIHOCTH U TOJICPAHIMje HA pa3nuuute cTpecHe (dakTope. Llusb oBor paza je
0mo 1a ce WCMHTAa yTUIA] TYCTHHE yceBa Ha pacTemhe M MPUHOC KBUHOje. EKCcriepuMeHT je m3BeieH
TOoKOM Bereranuone ce3one 2016 roamHe y mosbckuMm ycioBuma Ha ceBepy CpOuje (mompyuyje
Cy6orurie). 3a oBaj excrepumenT kopuinhen je remorun KVL37 koju je cermexktoBaH 3a EBporicke
KJIMMaTcKke ycioBe Ha YuuBepsutery y Komenxareny (/lancka). ExcriepuMEHT je MOCTaBJ/bEH IO
CIUTMT-CIUTUT TUIOT CHCTEMY y YETHPH MTOHABJbaha HA 3eMJBHIITY THIIA YepHO3eM. Bennunna naprene
je ouna 3 pena ox 4 m, ca pazmakom ox 0,5 m usmehy pemora u pasmakom u3mely Ousbaka o mo 5
cm u 10 cm. Mepenu cy BucuHa OMibaka, Opoj OOYHUX TpaHa M MPHHOC Omibaka. KoHauHy BUCHHY
OmbKe Ccy AocTurie movyeroMm jymna ox 150 cm 3a pasmak 10 cm, omrocHO 149 cm 3a pasmak 5 cm.
[Ipu pasmaky ox 10 cm Ousbke cy umane 3a 17 % Buiie O04YHUX rpaHa y OJHOCY OMJbKe u3Mely Kojux
je pasmak 6uo 5 cm. Ilpunoc O6uspaka ca pazmakom ox 10 cm (59 g) 6uo je 3a 61% Behu y nopehemy
ca 6mpkama u3Mmel)y kojux je pasmak 6uo 5 cm (37 g). JloObujern pe3yaTaTu Cy MoKa3aid jJa IyCTHHA
yceBa HHUje MMana e(ekaT Ha KOHa4YHy BUCHHY OWJbaka, ajlW je 3Ha4dajHO yTHIajia Ha Opoj OOuHMX
rpaHa U IPUHOC OMJbaka KBUHO]E.

Ki/byuHe peun: KBHHOja, TYCTHHA OMJbaka, pacTeme, IIPUHOC.
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The effect of crop density on quinoa growth and yield

Borisz Czekusl*, Ivana Petrovic’z, Sladana Savi¢!, Zorica Jovanovi¢?, Radmila Stiki¢?
Faculty of Biofarming, John Naisbitt University, Belgrade, Republic of Serbia
2Faculty of Agriculture, University of Belgrade, Republic of Serbia
*borisz_82@yahoo.com

Quinoa (Chenopodium quinoa) is considered a very important agricultural crop due to its nutritional
value and tolerance to different stress factors. The aim of the present paper was to test the effect of
crop density on quinoa growth and yield. The experiment was carried out during the 2016 growing
season in rainfed conditions in the north of Serbia (area of Subotica). For this experiment was used
variety KVL37 which is being selected for European climatic conditions and provided by the
University of Copenhagen (Denmark). The experiment was settled up in a split-split plot system, with
four replications on the soil type chernozem. Plot size was 3 rows of 4 m, with an inter-row spacing
of 0.5 m and with an inter-plant spacing of 5cm and 10 cm. The height of plants, number of lateral
branches, and yield was measured. The final height of the plant reached 150 cm at the beginning of
July for a space of 10 cm, and 149 cm for a space of 5 cm. At a distance of 10 cm, the plants had
17.5% more lateral branches in relation to the plant, between which the distance was 5 cm. Yield
results demonstrated that yield of plants with an inter-plant spacing of 10 cm (59 g) was for 61.19%
higher comparing to the plants with an inter-plant spacing of 5 cm (37 g). The obtained results
showed that the density of the crops did not have an effect on the final height of the plants, but
significantly influenced the number of lateral branches and the yield of quinoa plants.

Keywords: quinoa, plants density, growth, yield.
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I'eneTnuka aHaIM3a acoUMjauuja arpOHOMCKHUX 0COOMHA U
TeXHOJOLIKOI KBAJIUTETA XJieOHe M TypYyM IIIeHn e

I'opnana BpaHKOBI/Ihl, Hejan I[o;:mrz, Becna Hajnhl, Becna KaH,Z[I/IhZ,
Hecumup KHG)KCBI/Ih3, Henap T)ypnh4
lYHueepwmem y Beoipagy, llomwoupuspegrnu ¢axynitein, beoipag, Cpouja
2 Uncimuiyi 3a kykypys “3emyn Ilomwe”, Beoipag, Cpbuja
3Vuusepsuinein y Ipuwinunu, Homoupuspegnu pakynitieii, 3youn ook, Cpouja
*Dzon Nezbit Ynusepsuitiein, @axyniteit 3a 6uopapmuni, Bauka Toiiona, Cpbuja

Braxuu riyren (WG) je kopemucan ca caapxkajem nporewna (PC), u mpencraBiba yoOuuajeHy
crienduKanyjy KBajauTera OpaliHa 3a Kpajibe KOPUCHUKE HHAyCTpUje XpaHe. Zeleny cenumeHTaimja
(ZS) je moBe3aHa ca cHaroM riIyTeHa, MEKapCKUM KBAJHUTETOM, 3aIIPEMHHOM Xjie0a, aau U ¢a J00puM
KBAJIMTETOM TECTCHHWHE MIPH KyBamy. JeJHa 0] Haj3HAYAjHUjUX PEOJIOIIKUX OCOOMHA W MHIUKATOP Ha
TPKHUIITY KUTapuna je pan aedhopmanuje (W) win cHara tecta, KOju Mepu aedopMmarujy Tecta, U
nmokasaresb je jaunHe OpamHa. [[usb oBor mcrpakuBama je Owo nma ce npumenu GT aHanmuza
TeHOTHUIIOBa MO0 ocoOWHama na O0um ce yrBpaumie acouujaruje m3mely 10 arpoHOMckmx ocoOwHa U
texHonomkor kanurera-PC, WG, ZS, W, kao u MoryhHOCT nnpuMeHe HHIUpPEKTHE ceneknuje ko 30
TCHOTHIIOBA XJIeOHE U AypyM mienuie. [1oJbCKu orneau cy OMIIM MmocejaHu TOKOM JIBE€ BereTaluoHe
cezone 2010-2011. u 2011-2012. na tpu nokanuteta: Pumcku 1llangesn, 3emyH Ilosse u [laguacka
Ckena. PC, WG, ZS, W cy oapehenn npumenom HUP crniekrpometpuje Ha anammszaropy Infraneo
(Chopin Technologies, France). GT O6umior je KopumihieH 3a BH3yadH3alWjy acoIHjaIHja
arpoOHOMCKHUX 0COOMHA M 0COOMHA TEXHOJIOIIKOT KBAJIUTETA, KAa0 U 3a mpoduiie 0coOMHA FeHOTUIIOBA.
[Ipuroc 3pHa je 6wmo moszutuBHO KopenucadH ca 3C, a HeratmBHO ca PC, WG, W, kox xieOHe
MIICHUIIE, JIOK je KOJ AypyM MIICHUIIC MOKa3a0 HEraTHBHY KOpeJalujy ca CBE YSTHPH MpOydyaBaHe
0COOMHE TeXHOJOMIKOr KBanuteTa. C 003UpPOM Ha MOCTOjakbe jaKe MO3MTHUBHE acoldjanuje usMmely
ne6spune 3pHa (GT) u ZS, u y mamwoj mepu usmely GT u PC, GT u WG, GT u W, GT moxe Ooutn
MOJICCHA arpoHOMCKa OCOOMHA 32 WHIUPEKTHY CENeKIHjy Yy T000JbIIamky MNpOyYaBaHHX
KapakTepHCTHKA TEXHOJOIIKOI KBAJIUTETa XjeOHe W aypyMm mimeHuie. CTakiaBocT 3pHa je Ouia
no3uTuBHO moBe3aHa ca PC, u y mamem creneny ca WG, W, u ZS, u Takohe je npezacrasipana
MOXEJbHY arpOHOMCKY OCOOWHY 3a MHIMPEKTHY CEJICKIU]Y Y OTUIEMEHHBakY 33 00JbH TEXHOJIONMIKH
KBQJIUTET TypyM MIICHUIIE Y TIOTJIey TPOyyaBaHUX 0COOMHA.

Kibyune peum: Triticum aestivum ssp. aestivum, Triticum durum, GT aHanmM3a reHOTHIIOBA IO
ocoOuHaMa, MPOTEUHH, BJIXKHHU IIyTeH, Zeleny ceaumenTanuja, paa aehopmarimje.
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Wet gluten (WG) is correlated with protein content (PC), and represents common flour specification
required by end-users in the food industry. The Zeleny sedimentation volume (ZS) is associated with
gluten strength and bread-making quality, but also with the cooking quality of pasta and with bread-
loaf volume. One of the most relevant dough rheological property and a common indicator in grain
trade is the deformation energy (W) or dough strength, measuring the deformation of the dough and
expressing flour’s power. The aim of this research was to perform genotype by trait (GT) analysis to
determine associations between ten agronomic traits and technological quality properties-PC, WG,
ZS, W, in order to determine indirect selection feasibility for 30 bread and durum wheat genotypes.
Field trials were set during 2010-2011. and 2011-2012 vegetation seasons at the three locations:
Rimski Sancevi, Zemun Polje and Padinska Skela. PC, WG, ZS, W were determined by the use of
Near infrared spectrometry (NIRS) with the Infraneo analyser (Chopin Technologies, France). The
GT biplot was used to visualize associations of agronomic traits and technological quality properties,
and also genotypes traits profiles. Grain yield was positively associated with ZS, but negatively with
PC, WG, W, in bread wheat, whereas in durum wheat it showed negative associations with all four
technological quality properties. Considering strong positive association between grain thickness (GT)
and ZS, and to lesser extent between GT and PC, GT and WG, GT and W, GT can be suitable
agronomic trait that can serve as indirect selection criterion in bread wheat and durum wheat
improvement of examined technological quality properties. Grain vitreousness was positively
associated with PC and to lesser extent to WG, W, and ZS, and proved to be suitable feature of
indirect selection for examined technological quality traits improvement in durum wheat.

Keywords: Triticum aestivum ssp. aestivum, Triticum durum, genotype by trait analysis, proteins, wet
gluten, Zeleny sedimentation volume, deformation energy.
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Peakuuje 3I1 camooruioHuX JMHKja KYKYpYy3a Ha cyJ(oHUIypea XepOuumae

Munan Bpankos*, Becna Jlparuuesuh, Munena Cumuh, Mapujenka Tabakosuh
Hnuciuuinyii 3a kykypys ,, 3emyn Iosmwe “, beoipag, Cpbuja
*ayTop 3a KopecrnoaeHnujy: mbrankov@mrizp.rs

[lo3naBame peakija MHOpEN JIMHWjA KyKypy3a IpemMa XepOuIMauMa Jaje 3Ha4ajHy MPEIHOCT
MIPIJINKOM Ccy30HMjamha KopoBa M oMoryhaBa m30eraBame mpoOiemMa CeIeKTHBHOCTH MPUMEHEHUX
xepounuaa. ['eHepanHo mocMaTpaHo, XepOUIUAN UMajy Mamby CEEKTHBHOCT MpeMa CaMOOIIIIOAHUM
JUHMAjaMa y OJHOCY Ha XWOpWAHM KyKypy3. Pasmor Tora sexu y mpouecy celeKkudje Hu
XOMO3WUTOTHOCTH JINHHUja KyKypy3a. O CBUX MPUMEHUBAHNX XEPOUINIA U3IBOJUITH CY CE€ XePOHUIIHIN
u3 rpyne cyiadoHmIypea, Koju mopea ouIniHe e(UKacHOCTH MpeMa KOpPOBHMa MOTY M Y3POKOBAaTH
HEraTHBHE TMOCIeaulle 10 Owbke Kykypysa. Ilopexn HaBemeHor, y CpOuju XepOMLIUIM HHCY
PETHCTPOBaHM 32 MPUMEHY Yy YCeBY CaMOOIUIOHUX JHMHHja HEro caMmo 3a XHOpHIE, IITO 3HAYU 1A je
MOTPEOHO MCIUTATH BUXOBY CEICKTHBHOCT.

Edextn npumene cyndonmnypea xepounmaa (nikosulfuron u foramsulfuron) je ucnutuBano y
noJbckoM oryieny Ha cenam 3[1 caMoOIUIONHUX JHHMja KyKypy3a. XepOUIMION CY NPUMEHEHH Y
MIPETIOPYICHO] U IBOCTPYKO] 03U MPUMEHE 32 XUOPUAHU KYKypy3. XepOuIuau cy IpuMemheHN Kaaa
cy Owbke KyKkypysa pasBmie 5-6 mmctoBa (15-16 BBCH). VYTumaj mpumemeHuX XepoOuimma je
WCTIIMTUBAH Ha OCHOBY BH3YEIIHE OlLleHE (PMTOTOKCHMYHOCTH Y JBe oueHe. [IpBa oreHa je ypahena y
¢dasu 2-3 Hemesre TOCKE MpHMEHE XepOowmmaa a npyra 2-3 Helmelbe HaKOH ImpBe orleHe. Ha kpajy
BETeTalMOHe Ce30He M3MEPEH je MMPUHOC 3pHA U 00padyHaT Ha caapikaj Biare o 14%.

[Ipema noOujeHuM pe3yaTaThuMa, XepOUIUAM HUCY YTHUIAIH HA 3HAYajHO HCIIOJbABAEE BU3YCIHUX
omrehema y npBoj orern. CamMo Ha MOjeJUHAM TPEeTMaHUMa Cy YOUE€HH CUMITOMH KapaKTepPUCTHUHH
3a sulfonilurea xepOummme. lo apyre oneHe Ha THM TpPETMaHHUMa HUCY 3a0CNICKEHH MOMEHYTH
CUMIITOMH, OJIHOCHO JIOLIUIO j€ OIopaBka OwJbaka. [IpuHOC 3pHA je 3HAYAJHO CMAakEH CaMo Yy
MOjeTMHUM TpeTMaHuMa ca aBocTpykom jmo3om foramsulfurona. Jfo6ujenn pesynratu ykasyjy Ha
BHUCOKY TOJIEPAHTHOCT WCIUTUBAHUX CaMOOIUIOAHUX JIMHHja KyKypy3a IpeMa IpHMEHEeHHM
xepOunuImmMa 1 MOryhHOCT IpUMEHe HCTHX 3a Cy30Hjame KOpoBa.

Kibyune peun: cenekrusroct, nikosulfuron, foramsulfuron, ¢puroroxcuunoct, npuHoc.
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The response of ZP maize inbred lines to sulfonylurea herbicides

Milan Brankov*, Vesna Dragicevi¢, Milena Simi¢, Marijenka Tabakovi¢
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*Corresponding author: mbrankov@mrizp.rs

Knowledge about maize inbred lines response to herbicides could give large advantage in weed
control and avoid potential problems with low selectivity in field production. In general, herbicides
have lower selectivity to maize inbred lines, when compared to hybrids. The reasons of this are due to
selection process and homozygote stage of maize inbred lines. Sulfonylurea herbicides have good
efficacy towards weeds and on the other hand they can have negative impact on maize plants.
Herbicides in Serbia are not registered for use in maize inbred lines only in maize hybrids, so there is
a need for their testing in maize inbred lines.

Response of seven maize inbred lines to sulfonylurea herbicides (nicosulfuron and foramsulfuron)
was evaluated in two years field experiment. Herbicides were applied in recommended dose for use in
hybrid maize and in double dose. Two sulfonylurea herbicides were applied in stage 15-16 (BBCH
scale). Maize inbred lines response was evaluated by observing visual plant damages. First evaluation
was done in period of 2-3 weeks after herbicide application and second 2-3 weeks after first. At the
end of vegetation cycle grain yield was measured and calculated on 14% of moisture.

Herbicides did not caused significant visual damages to tested lines (2-3 weeks after treatments), only
slight symptoms occurred, typical for applied herbicides, with complete plant recovering observed in
second visual evaluation (2-3 weeks after the first). Only in several cases, applied herbicides, mainly
foramsulfuron influenced grain yield decrease, especially when it was applied in double dose.
Obtained results indicate high tolerance of examined maize inbred lines towards sulfonylurea
herbicides and gives us the possibility of their use in weed control.

Keywords: selectivity, nicosulfuron, foramsulfuron, fitotoxicity, yield.
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3apykuBame CYHIOKpPeTa ca NOKPOBHUM yCeBUMA-YTHIAj HA BUCHHY
onsbke HC xubpuaa cynunokpera

Bpankuna Baten?, Cphan Illepememmh?, Hana Xnagau?, Cama Bacwsesuh?, Bojan BojHOB2
YUnciuuimyin 3a paiiapciuso u wospitapciigo, Maxcuma 'opxoi 32, 21000 Hosu Cag, Cpbuja,
2Vuueepsuiuein y Hosom Cagy, [omwoupuspegnu paxyniteit, Tpi Jlocuitieja Obpagosuhia 8, 21000
Hosu Cag, Cpouja

lajemem MelyyceBa y CyHIIOKpeTy MOXK€ c€ MOOOJBIIATH MCKOPUIMNEHOCT 3eMJBUITHAX OCOOWHA,
BOJIC M XpaHUBA M MPYXHUTH 00Jba KOHTPOJA HaJl KOPOBMUMA, IITETOUYMHAMa B OonectiMa. MehyTum,
J0ca/Ialllba UCTPaKMBaba HUCY OMila ycMepeHa Y TOM IMPaBIly W HEJOCTajy Pe3ysiTaTu Koju Ou Owim
UCKOpUIIhEeHHN Y MPOU3BO/bY CYHIIOKpETa W JONPHHENIN OJPKUBOCTH. 3IApyXKHBambeM ce noBehasa
OMOJIOIIKa Pa3HOBPCHOCT M e€(UKACHOCT CHUCTeMa parapema. [[oOKpoBHU yCeBU MpeCTaBIbajy OOIHK
rajelba MehyyceBa KOjU MOTY HMMAaTd IO3MTHBAaH KOMIICTUTHBHM OJHOC, ca IMJbeM moBehama
MPOAYKTUBHOCTH TI0 jEJUHWIM MOBpIIMHE. MeajyTuM, IPUHOCH TMOjeJUHAYHO MOTY OMTH Mamu Y
OJTHOCY Ha YHCT YCEB, ajiil je HUXOB YKYyIaH 3apykeHn npuHoc Behu. ['ajemem Beher Opoja Omsbaka
M0 jeTUHHIM TIOBPIIUHE, Ka0 Y 3[pYyKEHIUM YCEBHMA, JI0JIa3U JI0 M0jadyaHe KOHKYPEHIMje 32 OCHOBHE
¢dakTope pacta u pazBuha Ouspaka, a mojayaHa MHTEP- M MHTPACICIHMjCKAa KOMIIETHIUja Hajuemihe
TOBOJM JI0 CMamkeHha MPUHOCA jeTHOT WU 00a yceBa. Y3uMajyhu y o03up MpUCYTHY KOMIETHIIH]Y,
IJb pajia jecTe Ja ce YTBPAM YTHUIIAj 3APYKHBama CYHIIOKpeTa ca JieryMHHO3aMa Ha BucuHy HC
XuOpUIa CyHIIOKpeTa Y OJHOCY Ha YHCT yCceB CyHIIOKpeTa. BucuHa Owibke je BakHa ocoOMHA Koja
yTHYE Ha CTAOMITHOCT OWJBKE.

Ornex je MOCTaBJbEH Ha OTJIETHOM II0JbY MHCTHTYTa 3a paTrapcTBO M IOBPTApCTBO Ha Pumckum
[lanuyeBuma y Toky 2017. rogune. [Ipatuna ce BucuHa 3 pasnuunra xubpuaa cyniokpera (Pumu I1P,
Hykar u HC I'puiko), rajeHux y 3apyxkeHoM yceBy ca rpaxopuioMm (Vicia sativa, copra Hosu
Beorpan), npserom nerenurom (Trifolium pratense L., copra Yua) u inynepkom (Medicago sativa L.,
copra banatr BC), y mopehemy ca ucTum XuOpuauMa KOjU Cy TajeHH y KOHTPOJIM Kao YHCT YCEB.
CerBa cyHIIOKpeTa je 00aB/beHa y ONTUMAIHOM POKY, TpaXxOopHlia je TocejaHa JaH Inpe, a ACTeINHA U
JylepKa JJaH HaKOH CeTBE CyHIIOKpeTa. Y ¢a3u 4 mapa JIMCTOBa CYHIIOKPETa yOUeHO je J1a rpaxopHia
CBOJUM HMHTEH3MBHUM TIOPACTOM TYIIM CYHIOKpeT. [lpenuMMuHapHU pe3yiaTraTd ykasyjy Jnaa
3MPYKUBahE€ CYHIIOKPETA ca TPaxXOPHIIOM yTHYE HA CMamkEHhe BUCHHE KOJI CBA TPH XHUOpHIa Y OJJHOCY
Ha KOHTpoJdy. OBakBU pe3yNTaTH yKa3yjy Ja 3IpyKHUBambe CYHIIOKPETa ca TPaXOPHIIOM MOXE UMATH
HEeTaTUBHY KOpelanujy Koja OM ce oapaswia Ha NpUHOC 3pHA. JloOMjeHHM pe3yiaTraTH MOTYy HMaTh
MpakTU4aH 3Ha4aj jep ce omabupom onromapajyhe KoMOMHAIMje MOXE YHANPEIUTH IPOU3BO/IHHA
CYHIIOKpETa alli U JIONPUHETH 04yBamky 0COOMHA 3eMJBHIIITA.

KibyuHe peun: CyHIIOKpET, JIETYMHHO3€, 3[PY>KEHH yCEB, BUCUHA OMIbKE.
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Intercropping of sunflower with cover crops- the impact on plant
hight of NS sunflower hybrids

Brankica Babec?, Srdan Seremesi¢2, Nada Hladni, Sanja Vasiljevi¢', Bojan Vojnov?
YInstitute of Field and Vegetable Crops Novi Sad, Maksima Gorkog 32, Novi Sad, Serbia,
“University of Novi Sad, Faculty of Agriculture, Sq. Dositeja Obradovica 8, Novi Sad, Serbia

Intercropping of sunflower could improve utilization of soil, water and nutrients and provide a better
control of weeds, pests and diseases.However, the research so far has not been directed in this
direction and the results that would be used in the production of sunflower are missing and
consequently contribute to sustainability. Intercropping also enhance biodiversity and efficiency of
cropping system. Cover crops are form of intercropping that can have a positive competitive
relationship in order to increase productivity per unit area. However, , yields are often less relative to
single crops, but their total yield is higher. By cultivating a large number of plants per unit area, as in
intercropping, increased competition for basic growth factors and plant development, and intensified
inter- and intraspecial competitiveness often leads to a decrease in the yield of one or both crops.
Taking into account the present competition, the aim of this paper is to determine the effect of
combining sunflower with legumes on the plant height of NS sunflower hybrid relative to single
sunflower crop. Plant height is an important feature that affects the stability of the plant. This trait
depends on climatic conditions and soil so drought or soil with insufficient nutrients can affect its
reduction.

The experiment was set in the field of the Institute of Field and Vegetable Crops in Rimski Sancevi
during 2016. We monitored plant height of 3 different sunflower hybrids (Rimi PR, Dukat and NS
Gricko) that were cultivated in intercropping system with vetch (Vicia sativa, variety Novi Beograd),
red clover (Trifolium pratense L., variety Una) and lucerne (Medicago sativa L., variety Banat VS),
compared to the same hybrids that were grown as single crop. Sunflower was sown at optimal
timelimit, vetch was sown one day before, and red clover and lucerne a day after sunflower. It was
noticed that, in the sunflower phase of 4 pairs of leaves, the vetch was suppressing the sunflower with
its intense growth. Preliminary results pointed out that intercropping of sunflower with vetch leds to
decrease in plant height in all three hybrids compared to control. These results indicated that
intercropping sunflower with vetch may have a negative corelation that would affect the grain yield.
Obtained results can have practical importance because choosing of appropriate combination can
improve the production of sunflower but also contribute to the preservation of soil.

Keywords: sunflower, legumes, intercropping, plant height.
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Canp:xaj onabpaHux ejleMeHaTa y 3¢eMJbHINTY U3 KOHBEHIIMOHAJIHE
U OPraHCKe TEeXHOJIOTHje rajema
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HajBaxxamja yiora 3eMJbHINTa je HETOBA MPOAYKTUBHOCT, KOja jé OCHOBA 3a OICTaHaK Jpyad. JlaHac
ce HIMPOM CBETa NMPUMEHbY]y Pa3IMYUTH THUIIOBH IMOJbONpUBpene. KoHBEHIMOHAIHA-UHYCTPH]jCKa
MOJHOTIPUBpEIa j€ Haj3aCTYIUbCHWjU THUI TMOJBONpUBpeAe M Oa3upa ce Ha YHNOTpeOM BHCOKO
MPUHOCHUX XHOpHIa M COPTH, BEIUKUX KOJIMYMHA MUHEpaTHUX hyOpHBa M pasHHX XEMHjCKUX
npenapara 3a cy3oujame 0osecTr, KopoBa M mreTounHa. OpraHcka IoJbOIPHUBPEa MPEeCTaBIba THIT
MOJBONIPUBPE/IC 3aCHOBAaH Ha EKOJOIIKUM oOpacimma. Hacranma je kao OIroBOp Ha HEraTHBHOCTH
BE3aHE 3a JIeJIOBakhE YOBEKA y MPOLIECY KOHBCHIIMOHAIHE MPOU3BOLE Ca KPajbUM IIMJbEM CTBaparha
3IpaBCTBEHO Oe30eaHe XpaHe.

Lure pana 6mo je onpehuBame caapikaja ogadpaHUX MUKPO- M MaKpoeIeMeHaTa Y 3eMJBHUINTY Ha KOM
Cy NMPUMEHCHU KOHBCHIIMOHAIIHA M OpraHCKa TeXHOJIOTHja Tajema Omibaka. Y JBaHAECT y30paka W3
KOHBCHIIMOHAJTHE M OPraHCKe MPOM3BOMC UCIUTHBAH je caiapxkaj kaiujyma (K), kamuujyma (Ca),
dochopa (P) u rBoxha (Fe), uunka (Zn), 6akapa (Cu), nuxma (Ni) u xwuse (Hg). 3a onpehusame
campkaja enemeHaTa KopumiheHa je aHAIMTHYKAa TEXHMKA HWHAYKTUBHO KYIUIOBaHA IUIa3Ma ca
ONTHYKOM eMucHoHoM criekromerpujoM, ICP—-OES (engl. Inductively coupled plasma—optic emission
spectrometry). V orieay ca KOHBEHIIMOHAJIHOM IPOM3BOAKBOM HCIHTHBaH je yrtumaj: 1) obpase
3eMJBHIITA HA pa3INunTe HaulHe (KOHBEHIMOHAIHU CUCTeM 00paje, 3amTuTHa obpana u 6e3 oopaje
semspuinTa 2) hyoperma y aBa pasnnunta HuBoa (60 u 120 kg/ha asora), a y oreay ca opraHckom
MPOM3BOIHOM HCIHUTHBAH je YTHIA] pasIMuUTUX BpcTa hyOpHBa, 103BOJBEHHX 3a NPHMEHY Y OBOM
THITYy TIPOU3BOIHE.

Pesynratu ananusa mokasanu ¢y aa cy K, Ca, P, Fe, Zn, Cu u Ni geTekToBaHu y CBUM UCIIUTHBAHUM
y3opurMa. Y30pId 3eMJBHMINTa W3 KOHBEHIIMOHAHE Tpou3Boame y ormeay ca KO/60 kg N u
30/koHTpoONa, KAa0 M 3eMJBHIITE M3 OPTaHCKOI' CHCTEMa MPOU3BOAGE Y KOHTPOJIH U3/IBOJUITH CY CE IO
BUcokoM canapxkajy Zn, Cu u Ni. Cpenme BpeJHOCTH KOHIICHTpAllMja MCIUTHBAHUX €JIeMEHATa Y
y30pIFMa 3eMJBHIITA M3 OpraHcKe Mpou3Bo/me Owie cy y Husy: Fe>Ca>K>P>Zn>Ni>Cu>Hg, nok
Cy Yy Yy30puuMMa 3eMJbHINTAa W3 KOHBCHIMOHAJIHE NPOU3BOIE CPEAE BPEIHOCTH calapikaja
WCIUTHBAHUX elieMeHara Owmie y Husy: Fe > Ca> K > P >Zn > Cu > Ni > Hg.

CrarucTiuka aHaiuu3a pe3yjiraTa ykasyje /a Yy OKBHPY KOHBEHI[MOHAIHE MPOHM3BOMEE HA CAlPXKaj
eleMeHara y 3eMJBHINTY 3HA4YajHO YTHYYy CHCTeMH oOpaje Kao M pa3IM4yuTH HUBOa hyOpema.
CTaTUCTUUKM 3HAYajHE pas3iiMKe y CaJpiKajy eleMeHTaTa yOueHe Cy M Yy 3eMJBHIITY M3 OpPraHCKe
MIPOM3BO/IHE KOj€ je TPETHPAHO Pa3InIUTHM Bpcrama hyopusa.

Pa3ymeBame 1mojaBe u JOCTYITHOCTH PA3IMUUTHX elieMeHaTa Y 3eMJbHINTAMA O] BEJIMKOT je 3Havaja 3a
’KHBOTHY CPEJIMHY, YCEeBE, KBAJIUTET M 0€30eTHOCT XpaHe.

K.rby‘me pevyu: 3¢MJbUIITE, MUKPOCIEMEHTH, MAKPOCIIEMECHTHU.

HctpaxuBama cy neo mpojekara TP 31066 u 46009 koje ¢uHacupa MuHHCTapcTBO IpOCBETE, HAyKEe MU
TEXHOJIOIIKOT pa3Boja Pemybmuke Cpouje.

66


mailto:jelenadj@agrif.bg.ac.rs

Content of selected elements in the soil with conventional and organic production
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The most important role of soil is its productivity, which is the basis for the survival of people. Today,
different types of agriculture are used worldwide. Conventional-industrial agriculture is the most
common type of agriculture and is based on the use of high yield hybrids and varieties, large
quantities of mineral fertilizers and various chemical preparations for controlling diseases, weeds and
pests. Organic farming is a type of agriculture based on ecological patterns. It was created in response
to negativity related to man operated process of conventional production with the ultimate goal of
creating food that is safe for the health.

The aim of this paper was to determine the content of selected macro- and microelements in the soil to
which conventional and organic plant culture technologies were applied. In twelve samples obtained
from conventional and organic production, the content of potassium (K), calcium (Ca), phosphorus
(P) and iron (Fe), zinc (Zn), copper (Cu), nickel (Ni) and mercury (Hg) was examined. An inductively
coupled plasma with optical emission spectrometry, ICP-OES was used to determine the content of
the elements. In the experiment with conventional production, the influence of: 1) cultivation of soil
in different ways (conventional processing system, protective treatment and without soil treatment, 2)
fertilization at two different levels (60 and 120 kg/ha of nitrogen) were examined, and in the organic
farming survey the influence of different types of fertilizers allowed for use in this type of production
was examined.

The results showed that K, Ca, P, Fe, Zn, Cu and Ni were detected in all tested samples. Soil samples
of conventional production in the experiment with KO/60 kg N and ZO/control, as well as the soil
from the organic production system in the control experiment were separated by the high content of
Zn, Cu and Ni. The mean values of the concentrations of the investigated elements in the soil samples
of organic production were in the order: Fe>Ca>K>P>Zn>Ni>Cu>Hg, while in the soil samples of the
conventional production the mean values of the content of the investigated elements were in the order:
Fe>Ca>K>P>Zn>Cu>Ni>Hg.

Statistical analysis of the results showed that in the context of conventional production, the cultivation
systems and different levels of fertilization significantly affect the content of elements in the soil.
Statistically significant differences in the content of the elements were observed in the soil of organic
production that was treated with different types of fertilizers.

Understanding the appearance and availability of different elements in the land is of great importance
for the environment, crops, quality and food safety.

Keywords: soil, fertilizer, macroelements, microelements.

Research is part of the projects TR 31066 and 46009 financed by the Ministry of Education, Science and
Technological Development of the Republic of Serbia.
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YTHuuaj oprancke TeXHOJIOTHje rajemha Ha caapkaj MAaKpPo- U MUKpoOeJeMeHaTa
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CMuipaHa }KyHI/Ihl, Kespxo Jlomnyj anosuh?, Hyman Koauesuh?, Jenena Honosﬂth)op}')eBth*,
Jemena Mymhz, Crnahana T)ypl‘)nh3
lﬂowoﬁpuepegﬂu Qaxynimeni, Ynusepsuitieui y beoipagy, beoipag, Cpouja
2Xejl/tujcmt Qaxynimieni, Yrnusepsuitieii y beoipagy, beoipag, Cpouja
Unosayuonu yenitap Xemujckoi pakyninieiia, Ynusepsuitieii y beoipagy, beoipag, Cpbuja
“jelenadj@agrif.bg.ac.rs

IMmenna (Triticum aestivum L.) jenHa je o riaBHUX MOJHONPUBPEIHUX MMPOM3BOA IIIMPOM CBETA M
npesicTaB/ba 0OraT M3BOp YIJbCHUX XHUApara, NpOTeHMHA W MUHepaia. [Ipou3BoaM MIICHUIC UMajy
3HAYajHy YJIOTY y HWCXpaHH 4YOBEKa, jep Ccy BakaH u3Bop Mn, Zn u Cr. XpaHJbUBH KBaJIUTET
MIIICHNYHUX 3pHA, YKJbYUyjyhu campikaj MaKkpo ¥ MUKpOEJIEMEeHaTa, MpeIMeT jeé MHTePECOBamka Kako
arpoHoMa Tako W HyTpunuonucta. C apyre cTpaHe, KOHTaMHHAIHMja TOJONMPUBPEIHUX MPOU3BOIA
YKJbY4YjyCH M JKUTa TOKCHYHUM MeETallMa Kao INTO Cy KaJIMHjyM, OJOBO M HHKJ, NPEICTaBJba
030MJbaH E€KOJIOMIKK MPOoOIIeM 300T AYTOTpajHOT MPHUCYCTBA y MPHUPOIH. | TaBHU INJBEBH OpPTaHCKE
MOJBONIPUBPENIC Cy TPOU3BOIMA YKYCHE M CHUTYpHE XpaHE BHCOKOI KBaJHMTETa, Kao M 3allTUTa
JKMBOTHE CpCIAUHE U 6HO}II/IBCP3I/ITCT3.

[ws pax 6uo je onpehuBame campxaja kamujyma (K), maruesujyma (Mg), kammmjyma (Ca), reoxha
(Fe), uuuka (Zn), onosa (Pb) u xwuBe (HQ) y 3pHY ABe anTepHATHBHE BPCTE CTPHUX JKUTA IIICHUIIE
kpynauk (copra Hupmana) m o3umu tputukaie (copra Opmcej), u jeaHe copTe OOWYHE, MEKe
nmennie HC 40c. OpabpaHe copTe Cy rajeHe KopucTehu NPHUHIMIIE OPraHCKE IOJLONIPUBPE/IE.
ExcriepuMenTH Cy OOyXBaTHIIM MPUMEHY JBE BpcTe hyOpuBa (MHKPOOHOJIONIKO M OPraHCKO), W
KOHTposty 0e3 ymnoTtpebe hyopupa. 3a ompehuBame canpikaja enemMeHara KopuihieHa je aHAIMTHYKA
TEXHHUKA HHIYKTHBHO KYIJIOBaHA MIa3Ma ca ONTHYKOM eMHcroHOM criekTomerprjom (ICP-OES).
Jlobujenn pesynratu cy mokasanu jga HupBaHa mma HajBehm caapikaj kammjyma, 3445,6 mr/kr.
Hajsehu npoceuan caapixaj Mg uszmepen je y HC 40c (1145,3 mg/kg), nok Omucej caapku Hajsehe
mpoceune koureHtpamnuje Ca u Fe (229,3Ks u 38,3 mg/kg, pecriektusno). IIpoceune KOHIEHTpaIHje
3u 6uste cy y pacriony ox 31,49 mg/kg (Hupsana) mo 33,03 mg/kg (HC 40c¢). Os10B0O je aeTeKTOBaHO
caMo y KOHTpoJHuM BapujanTama coptu Omwcej (0,34 mg/kg) u HC 40c¢ (1,65 mg/kg).

VY norneny canpxaja Ca, Fe u Zn, Oaucej u HC 40c cy HajnepcniekTuBHUje copre. BaxkHo je ucrahn
na je konuenrpamuja [16 y HC 40c Ouia u3Haa MakcuMaiiHo 103BoJbeHe KonienTpanuje (0,4 mg/kg)
yTBpheHe HaIlMOHAIHUM NPOIMCHMa, Kao U 1a HQ Huje meTekToBaHa y MCHUTHUBAHUM y3opiwma. C
003upoM Ha OpHUTY jaBHOCTU y MOTJIENY 3paBCTBEHE OE30€JHOCTH XpaHE, HEOMXOJIHO je CTaJHO
npalierbe KBaMTETa Pa3MUMTUX BPCTa HAMUPHUIIA KaKO OM CE OCHrypajia KOPUCT O] HbHXOBOT
KOH3YMHUpamba.

K.rby'me pedu: CTpHA XMTA, 3pHO, OPraHCKa IOJbOIIPHUBPEAA, MAKPOCIICMECHTH, MUKPOCIICMCHTH.

HctpaxuBama cy neo mpojekara TP 31066 u 46009 koje ¢uHacupa MuHHCTapcTBO INpOCBETE, HAyKEe MU
TEXHOJIOIIKOT pa3Boja Pemybmuke Cpouje.
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The effect of organic production on the content of macro- and microelements
in the grain of some small grain varieties

Smiljana Zuni¢', Zeljko Dolijanovi¢', Dusan Kovagevic¢', Jelena Popovié—Dordevié',
Jelena Muti¢?, Sladana Purdié®
University of Belgrade, Faculty of Agriculture, Belgrade, Serbia
“University of Belgrade, Faculty of Chemistry, Belgrade, Serbia
University of Belgrade, Innovation Centre of Faculty of Chemistry Ltd, Belgrade, Serbia
“jelenadj@agrif.bg.ac.rs

Wheat (Triticum aestivum L.) is one of principal agricultural products worldwide and a rich source
of carbohydrates, proteins and minerals. Wheat and wheat based products play a significant role in
human nutrition as they are important sources of Mn, Zn and Cr. The nutritive quality of wheat grains,
including macro and microelement status, is of great interest to both agronomists and nutritionists. On
the other hand, contamination of agricultural products including crops (grains) with toxic metals such
as cadmium, lead and nickel poses a serious environmental problem due to their non-biodegradable
and persistent nature. The major aims of organic agriculture are production of tasty and safe food of
high quality, as well as environmental and biodiversity protection.

This work aimed to determine the content of potassium (K), magnesium (Mg), calcium (Ca), iron
(Fe), zinc (Zn), lead (Pb) and mercury (Hg) in the grain of two alternative varieties of cereals: spelled
wheat (variety Nirvana) winter triticale (variety Odisej), as well as a variety of plain, soft wheat NS
40s. The selected varieties of wheat were cultivated using the principle of organic agriculture. The
experiments included application of two types of fertilizers (microbiological and organic) as well as
the control type with no fertilizer applied. Content of elements was determined by means of
inductively coupled plasma—optical emission spectrometry (ICP-OES).

The obtained results showed that Nirvana was the richest in potassium with the average concentration
of 3445.6 mg/kg. The highest average content of Mg was found in NS 40s (1145.3 mg/kg), whereas
Odisej contained the highest average amounts of Ca and Fe (229.3 i 38.3 mg/kg, respectively). The
average concentrations of Zn were in range of 31.49 mg/kg (Nirvana) to 33.03 mg/kg (NS 40s). Lead
was detected only in the control type of both Odisej (0.34 mg/kg) and NS 40s (1.65 mg/kg).

From a nutritional point of view in respect of the content of elements such as Ca, Fe and Zn, Odisej
and NS 40s are the most favorable varieties. It should be emphasized that the concentration of Pb in
NS 40s exceeded the maximum allowed concentration (0.4 mg/kg) set by the national regulations.
Mercury was not detected in any of the studied samples. Given the public concern about food safety,
it has become necessary to monitor the quality of different types of food to ensure the benefits of its
consumption.

Keywords: wheat, grain, organic agriculture, macroelement, microelement.

This work was supported by the Ministry of Education, Science and Technological Development of the
Republic of Serbia (Grant Nos. TR 31066 and 46009).
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YceB-KOpPOB HHTEpaKIuje MepeHe MOP(OJIOIKIM M POAHUM NNapaMeTpUMa KyKypy3a

Mustena Cumuh'*, Becna I[parnquth, Muiocas Ba61/1h2, Mutan BpaHKOB1
"Unciauimyi 3a kykypys 3emyn Homwe, C. Bajulia 1, 11080 3emyn-beoipag, Cpéuja,
2 Uncimuimyid 3a paiiapcineo u iiospinapciaso, M. I'opkoi 30, 21000 Hosu Cag, Cpbuja
smilena@mrizp.rs

Koposu cy orpannuaBajyhu danrtop 3a ocTBapeme BUCOKHX MPUHOCA KyKypy3a. Y THUyhu Ha pacTeme
u pasBuhe yceBa, KOPOBH CMamyjy MPHHOC YaK M Yy YCIOBMMa IOBOJBHHM 3a Tajelke KyKypysa.
Edextn koMneTHInjcKoT 1eIoBamka KOpoBa, KOjH je YTOIUKO Behn yKOIMKO KOpOoBH MMajy Behu 6poj
jemmHku u Behy Omomacy, ce OOMYHO yodaBajy Kpo3 IojeauHe MOP(QOJIOIIKE W POJHE ITapaMeTpe
KyKypy3a Kao IITO Cy JHCHA MOBPLIMHA, HHJCKC JIMCHE OBPIIMHE U )KeTBEHH HHAEKC. McTpaxuBama
cy cnpoBeneHa y MHcTuTyTy 3a KyKypy3 3emyH [losbe, beorpan, Tokom 2014-2016. rogune. [Tosbeku
OrJiend Cy M3BEJCHH ca IM/beM Jia ce yTBpAM Kako (opma asotHor hyOpusa (craHmapaHa ypea u
CIopopasrpajiuBa ypea ca ureaza HHXMOUTOPOM), MpUMeHa xepOunuaa (koMOuHanuMja xepouuaa 3a
cy30Hjarbe TPaBHHX M IIMPOKOJHCHHX KOpPOBa Tpe HHIama KyKypysa, c-metolahlor+mezotrion u
Mocjic HHIlaka, KOMOWHAIWja ME30TPHOH+HHKOCYI(DYPOH, Kao M HETPETUpaHa KOHTPOJIA) H
mehypento pacrojame (50 cm u 70 ca rycrunama on 59.500 u 83.333 Gmspaka mo ha) yrude Ha
Ouomacy kopoBa M ThMe Ha pa3Buhe u mpoaykrtuBHocT xuOpuma 3I1CI[ 388. Tpu Henesbe HaKOH
MIpUMEHe XepOHuIiIa Mpe U Mocie HUIllamka, CBeXa Maca KOpoBa je oapehuBaHa ca mpoOHE TOBPIIUHE
ox 1 m%, 10K cy mapaMeTpHIl KyKypy3a oapeluBaHy Kaxa ¢y GubKe MOTIYHO (GOpPMHpAHe H caspere.
[Momamu cy cratuctudku oopahenun ananuzom Bapujance (ANOVA).

CrarucTruka aHaju3a je MoKasaja Jja Cy Ha CBEXY Macy KOpoBa 3HAa4ajHO YTHLAIN arpOeKOJIOMIKH
YCIIOBH TOIWHE W BpeMe IMpHMEHE XepOuIHa, Kao W TOjeHE HHTEpaKiyje (axTopa: TOAWHA X
¢dopma ypee, roguHa X MpUMeHa XepOununa W roguHa X Qopma ypee X ImpuMeHa XepOHMIUIA.
[Ipoceuna maca kopoBa je 3Ha4ajHo Owmia Beha y 2015. nero y 2014. u 2016. rogunu, JOK je BHXOBA
HajMama Maca, IPOCEYHO 3a CBE TPU TOoJWHE yTBpeHa Ha BapHjaHTH ca IPUMEHOM XepOmuaa mocie
Hunama (24,1 g/m?). Ha ocHoBy koeduImjenaTa kopenanuje, KOPOBH Cy BEOMa 3HAYAJHO U HETATHBHO
YTHIQTH Ha JTHCHY TOBPIIHY Kykypy3a (R? = - 0,581), unaexc mucue nopmmse (R® = - 0,692) u
xerBenn nuaexc (R% = - 0,616).

KibyuHe peun: KyKkypy3, KOpOBH, HHTEPAKIIH]j€, JTUCHA [TOBPIINHA, )KETBEHH WH/IEKC.
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Crop-weed interactions influence on some morphological and
productive parameters of maize

Milena Simi¢', Vesna Dragicevié¢!, Milosav Babi¢?, Milan Brankov*
'Maize Research Institute Zemun Polje, S. Baji¢a 1, 11080 Zemun-Belgrade, Serbia,
?Institute for field and vegetable crops, M. Gorkog 30, 21000 Novi Sad, Serbia
smilena@mrizp.rs

Weeds are limiting factor in production of high-yielding maize genotypes. By influencing maize
growth and development, weeds cause yield reduction even in the environments with favorable
conditions for successful maize production. The effect of weeds competition, which is higher when
the number and biomass of weeds are greater, are usually reflecting on maize morphological and
productive parameters such as leaf area, leaf area index and harvest index. The investigations were
conducted in the MRI Zemun Polje, Belgrade during 2014-2016. Field trial was established with the
aim to examine how nitrogen fertilizer form (standard urea and slow-releasing urea with ureaze
inhibitor), herbicide application (pre-emergence mix for grasses and broadleaf weeds of s-metolachlor
+ mesotrione and post-emergence mix of mesotrione + nicosulfuron and untreated control) and row
space (50 cm and 70 cm, with density of 59.500 and 83.333 plants per ha, respectively) affects weed
biomass and how it influences development and productivity of maize hybrid ZPSC 388. Three weeks
after application of herbicide mixtures, the fresh biomass of uprooted weeds from 1 m?was measured,
while maize parameters were evaluated when plants finished development and fully matured. The
data were processed by ANOVA.

Statistical analysis showed that weed fresh biomass was highly dependent on agro-ecological
conditions of the year and time of herbicide application, as well as of some interactions: year x urea
form, year x herbicide application and year x urea form x herbicide application. Average weed
biomass was higher in 2015 than in 2014 and 2016, while the lowest biomass was obtained after post-
emergence herbicide application in average for all three years (24.1 g m?). Based on the correlation
analysis, weeds very significantly and negatively influences leaf area (R? = - 0.581), leaf area index
(R? = - 0.692) and harvest index of maize (R? = - 0.616).

Keywords: maize, weeds, interactions, leaf area, harvest index.
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Yiaora mioaopeaa y eKCTpEMHUM YCJI0BHUMaA BJIAKEHLA KA0
mocjaeaunue IJ100aJJHUX KJIMMAaTCKHX IMpoOM¢EHa

Hymran KoBavesuh, Xesbko Jonunjanosuh, Anekcannap KosaueBuh
Yuueepsuinein y beoipagy, lomoipuspegnu axyninein, Hemarouna 6, 11080 3emyn, Cpouja
(email:dulekov@agrif.bg.ac.rs)

I'mobGanne ximMMaTcke mpoMeHe yTHdy M Ha bamkancko momyocTpBo, ykibpydyjyhu m Cpbmjy. Ba
HajBaXHHUja KIMMATCKa IapamMeTpa y arpOHOMHU]H, TEMIIEpaType U MaJaBuHe, OpXkKe ce MEmhajy TOKOM
npoTekiie 1Be AeueHuje. Ha ocHOBy amerasbHe aHanuM3e KIMMATCKHX (DakTopa y BHUILETOAWIIHEM
eproAy 3a 0eorpajacKy pernuoH, KOju MOTY OMTH PETpe3eHTATHBHU U 32 MIUpE MOAPYyYje IEHTpaTHE
Cpbuje, Moke ce HarJIacuTH Jia Cy Ce JIECHIIE U J]a Cy eBUACHTHE KIIMMAaTCKe IIPOMEHE. Y 3Ol CyIIle,
yIJIaBHOM, JI0JIa3e U3 aTMocdepe U yTHUy Ha Hally 3eMJbY M jaCHO MOKa3yjy Jia je JOLUIO 10 HEKUX
MpoMeHa y KIMMH KOja BlaJa HamUM TnojapydjeM. KcTpaxkuBame je CIPOBEACHO Ha
eKCIIepruMeHTATHUM TIosbuMa "Pagmunosma" orneqHor mobpa [lossompuBpenHor pakynrera y 3emyHy
Ha M3ITy’KEHOM YepHO3EMY.

use oBOr HMcTpakMBama OHO je Ja ce Ha OCHOBY BHIICTOAMIIELMX OTJIEAa JYyror Tpajama ca
II0JI0penrMa KOju Cy 3aCHOBaHU joul o7 1992, roanHe Kao pe3ynTaT Haller CKYCTBa ca Pa3InIuTHM
edekTiMa poTanuje yceBa Ha NPUHOC KYKypy3a y TOAMHAMa ca M3Y3€THO Pa3IMdUTHM PEKHMHMA
nagaBuHa y nepuogy ox 1990. no 2012. ronune.

VY orneny cy OWIM 3aCTyIUbEHH: MOHOKYJITYypa KyKypy3a; IBOIIOJFHH IUIOJOPEN KYKypy3-O3UMa
MIICHNIA; TPOMOJEHH IUIONOpen (03MMa IMIICHHWIa- KyKypy3 - COja; YETBOPOIOJBHU IUIOAOPEN
(KyKypy3 - 03MMa MIICHHUIIA - jedaM + IpBeHa JIeTEeIMHA - [[PBEHA JeTeNINHA; IIECTOMOJbHH TIOA0PE
(KyKypy3 - coja - CYHIIOKDET - jeuaM + I[pBeHa JeTeINHa - IIPBEHA JAETEINHA).

Ynopehyjyhu ycnocraBiseHe mmonopezae ca BehoM auBepcr(UKaIljoM yceBa M MOHOKYITYPY BUAH
ce ma miogopenu o00e30ehyjy Behy TonepaHIMjy y €KCTpEeMHHM  YyCIOBHMa Blakema. Harre
HCTPAXKMBakhE MOKa3yje HMHPEPUOPHOCT MOHOKYITYpe KyKypy3a y mopehemy ca miojopeauma.
Mehytum, kaga ce ymopelyjy miomopeny, oHIa ce MOXKe NPHUMETUTH Jla TPABUIIHO CMEHHBAbE
yceBa, 4ak ¥ M0J] eKCTPEMHHM YCIIOBUMA, Jaje 00Jbe pesyirare.

Bnara no6ospiaBa eQUKacHOCT CBHX OCTIMX arpOTEXHUYKHX Mepa. Y cilydajy OJICYyCTBa BIare,
OJTHOCHO YCIJIOBa cylle mpalieHe BHCOKHM TeMmIleparypama TO je CacBHM CYNPOTHO. Y TOJAWHAaMa ¢
yMepeHOM BiaxkHoImhy U 0oJbe pacropeleHuM majgaBMHAMa 3Ha4ajHO je moehaH mMpWHOC yceBa y
mopehery ¢ MOHOKYJITYPOM TOKOM BIQKHHX TOWMHA, Kao W yKymHuX magasuHa (1,13 t/ha, 1,51 t/ha).
MebhyTtum, ako ce Mel)ycoOHO mopesie YCeBH Y pa3induTUM yCJIOBUMa BIIaXema, OHJla ce npuMehyje
Ja je y TpeTepaHo BIaXHUM TrOAMHAMa JOOWjeH MamH MPUHOC HEro y CYINIHHM TOIUHaMma Yy
IUIOI0pEMMa ca MarmbiM OpojeM yceBa y poTanuju, y aBornosbHoM 0,24 t/ha u tpomossrom 0,28 t/ha 'y
nopehemy ca MecTonobHUM TUI0JOPEIOM.

KibyuHe peun: KIumMaTcke IpOMEHe, PeXXUM MaJaBUHA, IUI0A0PEa, KyKypy3.

HctpaxuBama cy neo mpojekara TP 31066 u 31037 koje ¢unacupa MuHHCTapcTBO INpOCBETE, HAyKe H
TEXHOJIOIIKOT pa3Boja Pemybmmke Cpouje.
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The role of crop rotation in extremely moisture conditions as a
consequences of global climate changes

Dusan Kovaéevié, Zeljko Dolijanovié, Aleksandar Kovacevic
University of Belgrade, Faculty of Agriculture, Nemanjina 6, 11080 Zemun, Serbia
(email:dulekov@agrif.bg.ac.rs)

General global climate changes also affect the Balkan Peninsula including Serbia. Two most
important climate parameters in agronomy, temperatures and precipitations, have been changing faster
during the past two decades. Based on a detailed analysis of climatic factors in the multi-year period
for the Belgrade region, which may be representative of the wider area of central Serbia, it can be
emphasize that some changes in terms of temperature and precipitation occurred. The causes of
drought mainly come from the atmosphere and affect our country and show clearly that the climate is
changing in our area. Agronomic aspect of looking into the problem requires a good knowledge of
our crop needs for primary vegetative factors as well as temperature and moisture.

The trial was set up 1992 yr on Faculty of Agriculture-Belgrade experimental fields "Radmilovac" on
chernozem luvic soil type. The objectives of this study were to examine our experience with different
effects crop rotation on maize yield in years with extremely different rainfall regime in period from
1990 to 2012.

The rotations were continuous maize, maize-winter wheat, maize-soybean—winter wheat, maize —
winter wheat — barley + red clover—red clover, maize — soybean — winter wheat — sunflover — barley +
red clover —red clover.

Appropriately established crop rotations with greater diversification of crops provide better tolerance
of extreme moisture. Our research shows inferiority of continuous cropping compared with different
crop rotations. However, when comparing crop rotations with each other then it can be noticed that
the proper setting, even under extreme conditions, provides better results. As for maize it is evident
that all increases of moisture are suitable for it as it is related to the warmer part of the year, either as
direct rainfall during the summer or indirectly if the reserve is provided from a period when there are
more precipitations during the autumn, winter and spring.

Moisture improves the efficiency of all other cultivation practices. In the case of its extended absence
followed by high temperatures it is quite the opposite. In years with moderate humidity and better
distributed rainfall we have significantly increased yield in crop rotation compared to continuous
cropping and the highest one in over wet years as for total rainfall (1.13 t ha™; 1.51 t ha™). However,
if crop rotations are compared with each other in different wetting conditions, then it is noticed that in
excessively wet years lower yield was produced than in the dry years in crop rotations with smaller
number of crops in rotation, in two-field crop rotation by 0.24 t ha™ and three-field crop rotation 0.28
t ha™ compared to six-field crop rotation.

Keywords: climate change, rainfall regime, crop rotation, maize.

Research is part of the projects TR 31066 and 31037 financed by the Ministry of Education, Science and
Technological Development of the Republic of Serbia.
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CraBoBu crynenara Ilossonpuspennor gpakyiarera, Yausepsurera y Hobom Cany o
3Ha4ajy OpraHcke 1noJbonpuspesne

Cphan Ulepemermmh, Maja Manojnosuh, bojan Bojuos, Aparuma Mwumnomie
Howotipuepegnu paxyniueit, Ynusepsuiueiu y Hosom Cagy, Cpouja

OpraHcka MOJROIIPUBPEAA je jedaH OJ] HOBHjUX CTYIWjCKHUX IMporpaMa OCHOBHUX M MacTep CTyIuja
[MossonpuBpenHor ¢akynrera Yuuepaurera y HoBom Cany. Ha ocHOBHHMM cTynujama 3amodeo je
2010/11. romune, y3 momoh '3, a y nmiby o06pa3oBama 0yayhux HHKEmepa MOJHOIPUBPEAE Y OBOj
obnactu. Y tekyhoj mkosnckoj 2016/2017. ronunau cBoje CTyauje je 3amoderna 7 reHepalyja cTyaeHara
Ha OCHOBHHUM aKaJeMCKHM CTynujaMa ca Buie o 50 cTymeHara y3 3HadajHy 3aMHTEPECOBAHOCT U Ha
Mactep akaaeMckuM cryaujama. Cryaujcku mporpam OpraHcka mOJbOIpHBpena Ha Macrtep
aKaJIeMCKUM CTyaujaMa 3amodeo je y mkoickoj 2006/2007. roautu, a oBe TOJMHE CE OYEKYje YIIHC
IBaHaecTe TeHepanuje cryneHaTa. CTymeHTH KOjU 3aBpHie OBa CTyIWjCKa YyCMepema HMajy
MPOXOIHOCT Ka YIUCY AOKTOPCKUX CTyAHja — ArpoHOMHje, ogabupom oaroBapajyher mMeHTopa u
teme. Kao HOB crymujcku mporpam, Hamehe ce morpeba &1a ce HMCIMTAjy pasiio3u ojadupa OBOT
ycMepema Of CTpaHe CTy/eHaTa y IMJbY HheroBe nomynapusandje. TokoM 4eTUpH TognHe CTYJCHTH
IpBE TOJMHE Cy aHKETHPAaHU KaKo OW JOIUIH JI0 ca3Hama O IbHXOBOM 00pa3oBamy, pa3jio3nuMa yImca
u ouekuBamuMa. O YKynHOT Opoja ucnuTaHux cryaeHata 51 % je mopekiom ca cena, a Ha MUTakE
3amTo Cy yOWcamd oOBaj cMmep, BehmHa cTyleHara je maima oAroBop: ,,M3 pasmora jep BomuMm
MTOJHOIIPUBPEAY ™, a IO 3aBpIIETKY CTyAuja BehuHa Bumyu cebe kao opraHcke nmpousBohade. Y mornemy
MPETXOHOT IMIKOJIOBamka, caMo 18% aHkeTHpaHHX CTylneHaTa je 3aBpiuuio [10JpONpUBpeiHy MIKOTY,
JOK HajBehM TmpoleHaT 4YWHE CTyAeHTH u3 [umHasuja. OBU momalmy TOBOpPE O MIHPOj
NPENO3HAT/FUBOCTH OpPraHCKe IPOHM3BOMI-EC. Y TOME HAC YBEpaBajy W OATOBOPH AHKETHPAHUX
HOBOYIMCAHUX CTyJlcHaTa OCHOBHUX aKaJIeMCKHUX CTyJdja, IJ€ HABOJE Ja je INpeMa HHXOBOM
MUIILJBEHY OPTaHCKa MTPOU3BOIA O] IOCCOHOT 3HaYaja 3a JbYACKO JIPYIITBO jep 00e30ehyje 3apaBe u
KBaJINTETHE TIPOU3BOJIC Y3 OUyBa-E OMOJIONIKE PAa3HOJIMKOCTH M €KOJOIIKUX BpeaHocTH. Ha ocHOBY
M3HETUX MHIUbEHa MIIAINX, CAMOCBECHHX JbYIM CTBapajy ce  MoryhHocTm mnpemno3HaBama
KOMIIapaTuBHE MPETHOCTH OPTaHCKE MPOU3BOIHE, KA0 MOCEOHOT EKOJIOIIKOT M €KOHOMCKOT MOJIeNa
pa3Boja mosbonpuBpezie. VcTOBpeMEHO HEOIXOIHO je INEepMaHEHTHO YyHamnpehuBame HacTaBHHX
nporpama Kaxko Ou OMiI KOMIapaTUBHHU ca CIMYHAM y EBpomu u cBeTy.

Kibyune peun: Oprancka nossonpuspena, [lossonpuspeanu Gakynrer, cTyauje, 00pa3oBame.
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Attitudes of students of Faculty of Agriculture, University of Novi Sad
about importance of organic agriculture

Srdan Seremesi¢, Bojan Vojnov, Maja Manojlovi¢, Dragisa Milosev
University of Novi Sad, Faculty of Agriculture, Serbia

Organic production is among the newest study programs of undergraduate and master studies at the
Faculty of Agriculture, University of Novi Sad. This study program started at 2010/11 at
undergraduate studies supported by GIZ, in order to educate future agricultural engineers in this field.
In the beginning of school year 2016/17, the seventh generation have been started at undergraduate
studies with more than 50 students. Organic production master course has been started at 2006/2007,
and this year faculty enrolled twelfth generation of students. Students who complete this course are
passionate about enrolling Phd studies - Agronomy, selecting the appropriate mentor and topic. As a
new study program, there is a need to examine the reasons for selection by students in order to
popularize this curriculum. A four years survey was conducted to analyze attitude of the first year
bachelor students. Of the total number of students surveyed, 51% were from the villages, and to the
question of why they enrolled this course, the majority of students answered: “Because | love
agriculture”, and at the end of the study they see themselves as organic producers. In this survey, only
18% of students were completed the hight school of Agriculture, while the highest percentage were
students from Gymnasiums. This data indicates a wider recognition of organic production. Regarding
the their answer on perception of organic agriculture the newly enrolled students stated that in their
opinion organic production is of special importance for human society, because it provides healthy
and quality products while preserving biodiversity and its values. Based on the opinions expressed by
young and self-conscious people open up opportunities to recognize the comparative advantage of
organic production, as a special ecological and economic model for the development of agriculture.
At the same time it is necessary to continuously improve curricula to be comparable with similar
program in Europe and the world.

Keywords: Organic agriculture, Faculty of Agriculture, studies, education.
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HNupexc ayropa

Anpuana Panocagaii 56
Anekcannap Kosauepuh 72
Anekcannap Cumuh 30, 34, 52
Anekcanypa CraHojkoBuh-Cebuh 38
Ana Byjomesuh 36

Amnera byntuh 30

bmwpana Besskosuh 14
busbana Bynenuh-Panosuh 20
Bojan BojHoB 54, 64, 74
Bojan Ctunemesuh 10, 12
Bojana bpozosuh 10, 12
Bopuc byphesuh 10, 12
Bopucs Lzexyc 58

Bpanka Kpecosuh 50
Bpankuna baben 54, 64

Bepa Ilonosuh 42, 52

Becna Bykaaunosuh 10, 12
Becna Jlparnuesuh 50, 62, 70
Becna Jankosuh 52

Becua Kaunuh 28, 60

Becna Ilajuh 28, 60

Buonera Mannuh 34
Bojucnas Tpkyspa 42

Bojka babuh 44

I'opnana bpankosuh 28, 60
l'opnana Jlpaxxuh 42

lopnana Tamuunuh 16
Hannjen Jyr 10, 12, 28

Hejan Jomaur 60

Hecumup Kuexxesuh 28, 56, 60
Jo6pusoj [omrh 38

Hparan KoBauesuh 46
Jparana Panunh 18

Hparuma Munomes 54, 74
Hyman KoBauesuh 22, 66, 68, 72
Hymuma denuh 30

Bophe Kysmanoruh 30

Bophe Mopasuesuh 24, 36

Kemko Jonujanosuh 22, 38, 54, 66, 68, 72

Kemko Jlakuh 42
3opan bpohuh 14, 38
3opuua bujenunh 34
3opuria Josanosuh 40, 58
WBan Kpra 34

HMBana Momuunosuh 14
Wsana Ilerposuh 40, 58
Wnunka [Tehunap 18, 36
Upena Jyr 10, 12
Jacmuna Ospaua 14
Jacua Casuh 16

Jena Ukanosuh 42, 52
Jenena Mytuh 66, 68

Jenena ITonosuh—bophesuh 66, 68
Jenena Cpauh 44, 54

Jenuua I'Bo3nanoBuh Bapra 24
Jbyouma Kupanosuh 42
Jbyouma Komapuh 42, 44
Maja Manojnosuh 74

Maja Tepauh 18

Mapuja hocuh 24

Mapujenka TabakoBuh 62
Maprtuna basen 8

Munau bpanxkos 50, 62, 70
Munan CreBanosuh 46
Munena paxuh 26

Munena Mapjanosuh 40
Muntena Cumuh 50, 62, 70
Muiocas babuh 70

Mupjana [lemuh 20

Mupxo Munmakosuh 14
Muposby6 bapah 20

Hapma Xnanuu 64

Haranuja Kpasuh 44

Harama Pacynuh 30

Heb6ojma Momuposuh 38
Hemama ["'prih 66

Henanx Bypuh 28, 60
Omnugepa Crajropuh-Cpounosuh 30
Pane Cranucasspeuh 38
Panenxko Panomesuh 18
Pagmuia Ctukuh 40, 58
Panocas Jeshosuh 48
Paru6op llItpbanosuh 38
CaBo Byukosuh 34, 52
Canppa [MTonosuh 36

Cama BacusseBuh 64

CnageH [Iponmanosuh 52
Cnasuna Jenauuh 24
Cnaguiira Bopheruh 40
Cnabhana byphuh 66, 68
Cnahana Casuh 58

Cnahana Cranojesuh 20
Cnobonan [lpaxuh 26, 48
Cwmubana JXKynuh 68
CHexana Jankosuh 42
Cuexxana Muiagenosuh [punuh 46
CHuexana Ospava 22

Coduja ITexuh Quarrie 18
Cphan llepemernh 54, 64, 74
Tuxomup Uynuh 34

Opanu baser 8
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