I CUMIIO3UNJYM CPIICKOTI OPYIITBA
3A ITIPOYYABAIHLE ObPAJIE SEM/bUIINTA
»KOPUIIREILE U YHANIPEBEIE 3AINTUTE 3EM/bIIIITA

I SYMPOSIUM OF SERBIAN SOIL TILLAGE
RESEARCH ORGANIZATION
»USAGE AND IMPROVEMENT OF SOIL PROTECTION«

SERBIAN SOIL TILLAGE
RESEARCH ORGANIZATION

SRBSTRO

IIETAK, 11. TEIIEMBAP 2015 / FRIDAY, DECEMBER 11, 2015.






I CUMIIO3UJYM CAIIO3-a
»Kopumhewe u yHanpeheme 3amrure 3eM/buIITA*

- zbornik izvoda -

I SYMPOSIUM OF SRBSTRO
»Usage and improvement of soil protection«

- book of abstracts -

Beorpap, 11. gerjem6ap 2015. / Belgrade, 11™ december 2015.




Opranu3aimoHu ogoop

UimanoBn Opranm3anuoHor omoopa [IpBor cmmmosmjyma moxm HacimoBoM ,,Kopumheme m yHampeheme
3aIITATE 3eMJBHINTA", KOju ce oxpykasa 11. nememOpa 2015. ronuae Ha [TossonpuBpenHOM QaKynTeTy ¥ 3eMyHY

cy:

1. [p Kesko Homujanosuh, Baapenau npodecop, [lossonpuspenun dakynret, beorpax, mpeacexHuk
onoopa u cexperap CAIO3-a,

2. Jp Bpanxa Kpecosuh, Bumm HaydHU capagHuk, UHCTHTYT 3a KyKypy3, 3emyH [losbe, TeHepatan

nupekTop Mucrtutyta

IIpod. np Pane Pagojesuh, [lossonpuBpentu daxyntet, beorpan,

Hom. mp Pajko Muonparosuh, [TossonpuBpenau daxynret, beorpan, aupexrop MucTtuTyTa

Homu. np Cphan Illepemernmh, [Tossonpuspenan dakynretr, Hosu Can,

Hukoma kp6wuh, gumt. uar, ,,JICC UactutyT Tamum*, [TlargeBo, nupekrop MHCTHTYTA

Hp Baco Komuaennh, Bucoka [TossompuBpeaHa mkoixa CTpyKOBHUX cTyanja, [lladam n

JHarmjena HBophesnh, HacTaBHUK eHITIECKOT je3nka, [losponpuBpenau akyntet, beorpan,

g2 = ey s

[Iporpamcku og6op Cummosujyma 2015.

Umanosw [Iporpamckor oxbopa IlpBor cummnosnjyma mon HaciioBoM ,,Kopumiheme 1 yHanpeheme 3amrure
3eMJBMILTA™ CY:

Axanemuk np Jymran KoBagesuh, pemoBan npodecop, [losronpuBpentu gaxyntet, beorpam, npeaceaHux,

Hp Hebojma Momuposuh, pexosau mpodecop, [lossonpuspenan dakynret, beorpan,

Hp Anhenko bajkun, penosan npodecop, [lossonpuspennan dpaxynrer, Hopu Can,

Hp Mapta Bupxkami, penosan npodecop, Yausepsutetr Cent Mmran, ['enene, Mahapcka,

Hp 3opan bpohwuh, penosuau mpodecop, [TosponpuBpenan dakynret, beorpan,

Hp Muho Ossaua, penoBuu npodecop, [losmonpuBpenan dakynret, beorpan,

Hp Becna Mummh, penoau nmpodecop, [Tossonpuspennu daxyntet, Mcrouno Capajeso, buX,

Hp Harujen Jyr, penoBan npodecop, [losronpuBpentu axyntet, Ocujek, XpBaTcka,

Hp Munena Cumuh, HayuH# caBeTHHK, THCTUTYT 3a KyKypy3, 3emyH [losbe u

Hp Brmaguvp CmyTHY, penoBHE mpodecop, Yausep3uret I perop Mennen, ArpoHomckn dakynret, bpro, Yemnka.

Hpeacennux CAMNO3-a
u npeaceauuk Iporpamckor oxoopa

Axanemuk ap Ayman Kosauesuh, perosnu npogecop

W3nasaa / Publisher

IMossonpuBpeHu daxynrer YHuBepsurera y beorpasy, Cpricko ApyImTBoO 3a NpOoydYaBame 00pajie 3eMIBHIITA, 3EMYH
VYpenuaumm / Editors

Axanemuk np dyman Kosaueuh, penoBHu npodecop, mpod. ap XKesbko JlommjanoBuh

Penakxrop / Redactions

Pajko Cumuh

Iramma / Printed by

CpIICcKO JIPYILITBO 32 MPOy4YaBarmbe 00pa/ie 3eMIbUIITA

Tupax / Number of copies

50 kom



ITPOTPAM I CUMIIO3NJYMA COIIO3-A
»KOPUIIREILE I YHANIPEBEE 3AIITUTE 3EM/bUIITA

PROGRAMME OF THE I SYMPOSIUM OF SRBSTRO
»USAGE AND IMPROVEMENT OF SOIL PROTECTION «

SERBIAN SOIL TILLAGE
RESEARCH ORGANIZATION

SRBSTRO

Ierak, 11. nenemo6ap 2015 / Friday, December 11, 2015

09.00 - 9.30 Peructpartuja / Symposium Registration

9.30 - 10.00 OtBapame Cummnosujyma / Opening Ceremony

Ilpeoceonuwmeo / Chairpersons

Jhywan Kosauesuh (I[lowonpuspeonu gpaxyrimem, Beozpao)
Hebojuia Momuposuh ([lomonpuspeonu gpaxynmem, beozpad)
JKewrxo [Jonujanosuh (Ilomonpuspednu gpaxyrmem, beoepad)

[hwan Kosauesuh, Hebojuia Momupoguhi
10.00-10.20 CucreMu o0paje 3eM/bHIITA Y GYHKIUJH 3aIITUTE KUBOTHE CPeIUHE
Tillage systems in function of environmental protection

Hebojua Momuposuh, Muho Omaua

IIponyKTHBHOCT 1 eHepreTcka eUKACHOCT PA3IHYMTHX CHCTEMA
10.20-10.40 o0pasie 3eM/bHIITA Ha YepHO3eMy IlaHOHCKe HU3Hje

Energy Efficiency and Productivity of Different Tillage Systems

on Chernozem Soil of the Pannonia Plain

Kesmko [Jonujanosuhi
10.40-11.00 IToceOnn cucTemMu rajema: 3Apy:KeHH M IOKPOBHH YCEBHU
Specific cropping systems: Inter- and cover cropping

11.00-11.20 ITay3a 3a xady / Coffee break

Cphan Ulepemernuh
11.20-11.40 3Ha4aj opraHcke MaTepuje y 3eM/bHIITY
The significance of soil organic matter

Munena Cumuh, Becna /[pacuuesuh, XKewko /lonujanosuh
KonTposna kopoBa ka0 KOMIIOHEHTA TEXHOJIOTHje rajerma yceBa U
11.40-12.00 3alITUTE arPOEKOCHCTEMA

Weed control as a component of crop growing technology and
agroecosystem protection

Anbpenxo bajkun
12.00-12.20 Mexann3acuja y HOBPTapCTBY
Mechanisation in vegetable production

3opan Muneycnuh, Pajko Muoopazosuh

12.20-12.40 ITapameTpu eHeprercke epuKaCHOCTH TPAKTOPa y 00paay 3eM/bHIITA
Tractors energy efficiency parameters in tillage

Huxkona boxan, Iopan [yzanuh

12.40-13.00 Kopumheme kncennx 3eM/bHINTAa U Mepe lHX0BE MONPaBKe

Usage and amelioration of acid soils

13.00-14.00 Koxkten / Coctail reception




CUCTEMY OBPAJIE 3SEM/BUIITA V ®YHKIIMJU 3AIITUTE JKUBOTHE
CPEIVHE

HOyman KosayeBnh, He6ojira Momuposuh
Yrusepsutet y beorpany, Ilomonpuspenun ¢pakynret, Hemamwnna 6, 3eMyH

A6crapkT: Ha kpajy gpyror u Ha mpary Tpeher MujeHujyMa jaB/bajy ce HOBY IOITIEY, OFHOCHO
HoBe puocoduje 6ynyher paspoja nomonpuspene. Cmarpa ce ma he pasBoj noponpuspese
y HOBOM BeKy OWTHU 3aCHOBaH Ha KOHILIENTVMMa KOju IpeABMIjajy 3HadajHe IIPOMeEHe Y
TEXHOJIOTHjY I'ajerba yceBa U OlIeMeBamba O1/ba, Koje 61 fonpuHere 60/beM YCIIOCTaB/baby
€KOJIOIIKe PaBHOTEXe ¥ CTAOVIHOCTY MPUPOJHUX Pecypca y arpoeKoCUcTeMy (3eM/bUINTE,
BOJa, K/IMIMA, IIPYPOJHA BereTanyja).

Jenan op ny/beBa OfPKMBOT pasdBoja IIO/bONIPUBPEE j€ CTBApaIbe CUCTEMA 3eM/bOPaTihe
Koju he yOmakxmty i eIMMMHMCATV HeraTVBHE yTHUIaje MH/YCTPYjCcKe-KOHBEHIVIOHATTHE
IIO/bOIIPUBPENE KOja Ce JaHAC IOMIHAHTHA Ha XXMBOTHY cpefuny. [lo/ponpuspena je yrmaBHOM
pasBUjeHa KO/MMKO ¥ CaMO JpYILITBO JM 3aBJCHA je Of eroBe eKoHoMcke Mmohu. Jlanac,
IIOCTOj€ PasIMYNUTH IIPAaBLM y KOjuMa Cé KOHBEHIMOHA/IHA II0/bOIIPUBPENia MEba Ha OCHOBY
CTPOIMX €KOJIOIIKNX IIPUMHIMIIA. JOII YBEK CMO Y CTamby /1a KOHBEHIIVIOHA/THOM MHTEH3VIBHOM
HO/bONIPYBPENOM 00e30e1IMO eKOHOMIYHY MaKCUMaJIHY IIPOM3BOAY Yy IIOITIely KBaHTUTETA
Y KBa/IMTeTa. 3a TY CBPXY KOPMCTE Ce arpOTeXHIYKe Mepe Koje YOBEK Ma y pyKama Kao MohHO
cpenctBo. Ilopen o4ekmMBaHMX MO3UTUBHUX, HAXKA/IOCT, IIOHEKAJ] CA MHOTMM, HEOYEKMBAHNM,
HETaTVMBHMM M JYTOPOYHMM yTULAjUIMa y arpOEKOCUCTEMMMA.

JIHTeH3VBHe KOHBEHIIMOHA/IHE TEXHOJIOIMje Tajerba yceBa Y paTapCKOj IMPOU3BOJILM
HOfipa3yMeBajy MHTEeH3UBHUje cucTeMe oOpajie 3eM/bMINTA, IpuIaroheHe agekBaTHe CUCTeMe
bybpewa n 3HauajHo moBehame ynorpebe mectmiypa. 3HayajHe Cy HeTaTMBHE IIOCTIEAMIIE
KOjy OBa ITOJ/bOIIpUBpEfa ocTaBba. [youTak mprHoca 300r KOpoBa M IITETOYNHA Y MHOTUM
yceBuMa gocTinke oko 20-30%, ynpkoc 3HavajHOT HoBehama yrorpebe necTuIia je CMMIITOM
ekononike Kpuse. OcuM Tora 3Ha4ajHa je U ferpajanmja u ryoutak oOpaguBor 3eM/bUIITA Y
Cp6ujn xao mocmeanIia He CaMoO MHTEH3VBHE IIO/bOIIPYBPeNHe IIpakce Beh 1 myperma Hacerba,
MHAYCTPUjCKUX, PYAAPCKIX, eHepreTCKuX U caobpahajHux objekaTa, BOJHE U €0/ICKe epo3uje
3eMJBUMINTA, Ca/lMHU3alMja, TYyOUTaK XpaHUBa y AyO/be C/lojeBe, XeMMjcKa KOHTaMMHALMja,
MeXaHW4YKO cabujame 3eM/BMINTAa TEIIKUM oOpybhuma, 3abapuBame, MOIUIaBe, TIyOUTaK
IIJIOFHOCTH, UTH,

O6paya 3eM/pMIITA Ce pa3Byja y ABa MIpaBlia: CMambemba [yOuHe paja u 6poja mpoxona
1o noBpumHu. TadyHuje, OpOjHNM NPOXOAM CaBpeMEeHMX TEIIKMX MalliHa ¥ opyba moBoxe
[0 Toropuiama (PU3NYKO-MEXaHNYKUX OCOOMHA 3eM/BMINTa I0CeOHO 30MjeHOCTH, JIolie
IIPOIYCHOCTHM 33 BOAY M Bas3[yX U CMambeHe IUVIONHOCTY. I7TaBHe KpUTMKE KOHBEHIMIOHATHUM
cucTeMMMa 3a06pajly 3eM/bIIITA OFHOCE Ce Ha HapylIaBambe CTPYKTYpe Kao HOCKOLIa 3eM/bIIITHE
wiogHocT. CMamemeM 1youHe oOpajie 1 6poja mpoxoza Mo MOBPIIMHYA 3eM/BUIITA MOXKE Ce
CMambUTY cabyjarbe U O4yBaT! CTPYKTYPA, Y3 3HAYAjHO CMarberbe TPOIIKOBY 0Opajie U yIuTese
y pany. Hexu HeocTany y penykiujy obpaje pasIn4muTiX HIBOA IIOBE3AHM CY Ca CTIOKEHIjOM
IPVMMEHOM OpPraHCKUX M MUHEPTHMX DyOpuBa, KOMIUIMKOBAaHUjOM TEXHUKOM CETBe,
pasjarameM OpraHCKe Marepyje Ha MOBPIIVHM M TeXKOM 60pOOM IPOTHB BUIIETOAVIIEUX
KOpOBa.

Kpyune peun: Cucremu obpajie 3eM/bUINTA, OCOOVMHE 3eM/BUINTA, KOPOBY, IIPUHOC,
JKIBOTHA CpeiiHa



TILLAGE SYSTEMS IN FUNCTION
OF ENVIRONMENTAL PROTECTION

Dusan Kovacevic, Nebojsa Momirovic
University of Belgrade, Faculty of Agriculture, Zemun, Nemanjina, 6.

At the end of the second, and at the beginning of the third millennium, the presence of
new philosophies and views are present. They are based on future development of agriculture.
It is obvious that development of the agriculture in new millennium will depend on new
technologies in crop production and plant protection. Those technologies would bring better
equilibrium and stability of natural conditions inside of agricultural system (soil, water, climate,
natural vegetation).

One of the goals of the sustainable agriculture movement is to create farming systems that
mitigate or eliminate environmental harms associated with industrial agriculture. Agriculture
is usually developed as much and just society in which there is the economic sector. Today,
there are different directions in which the concept of the industry agriculture - conventional
agriculture to a number of environmental trends production based on strict ecological
principles. Conventional agriculture as an intensive has a duty to ensure maximum production
in terms of quantity and quality with the low cost. For this purpose one has in the hands of
many cultural measures, sometimes in addition to the expected positive and sometimes with
many unexcepted negative, long-term effects in agroecosystem.

Conventional (high input) technologies in crop production involve much intensive
tillage systems, artificial fertilizers application, and substantial increase in the use of pesticides.
The loss of yields due to pests in many crops (reaching about 20-30% in most crops), despite the
substantial increase in the use of pesticides is a symptom of the environmental crisis affecting
agriculture. Factors of degradation agricultural land in Serbia are: expansion of settlements,
industrial, mining, energy and transportation facilities, water erosion, eolian erosion, soil
salinization, loss of nutrient elements, chemical contamination of bioindustrial sources,
mechanical compaction of soil during the processing of heavy machinery, waterlogging land,
flooding, loss of fertility, etc.

Soiltillage have been developed into a two ways, both higher depth and increassed number
of passes. Precisely, numerous passes of heavy machines have conducted to a deteriorating of
soil physical properties because of high compaction and worsening yielding capacity and soil
fertility. The main critics on conventional tillage systems are coming because of poor efficiency
due to a several passes of heavy machines and tools, terribly affecting soil structure as one of
the basic aspects of soil fertility. Both the decrease of soil tillage depth and number of passes
could bring us to a lower input costs and savings in labour, as well minimal soil compaction and
structure disruption because of lower oxidation of soil humic metters. The week points mainly
are connected with more complex application of organic manure and some mineral fertilizers,
then with lower conservation of water during fall and winter time, more complicated sowing
techniques, possible too shallow rotting of some plant species, and mach more difficult control
of perennial weed species.

Keywords: Tillage systems, soil properties, weeds, yield, environmental protection




IMPOOYKTMBHOCT 1 EHEPTETCKA E®GMMKACHOCT
PA3IMYNTUX CUCTEMA
OBPAJIE 3EM/bMIIITA HA YEPHO3EMY ITAHOHCKE HU3UJE

He6ojura Momuposuh, Muho Opaua
Yuusepsuter y beorpany, Ilomonpuspenan daxynrer, Hemamnna 6, 11080 3emyH, beorpap

A6ctpaxkt: EduxacHo yHanpehemwe pasnnunTux cucrema obpaje 3eM/bUIITA Y TPABLY
OZIp>KVBe IIO/bONIPYBPEHE IIPOU3BOJIbE, VIMA ITOCeOAH COLMjaTHM, €KOHOMCKM M €KOIOLIKY
3Hayaj, Te je IO3HaBalbe ¥ CUCTeMaTM3alyja UCIUTUBAHUX MOJE/Ia Of BEIMKOI 3Hayaja 3a
NOJbONIPUBPENHY HayKy U npakcy. OCHOBa OJp>KMBOCTYU NIPOMU3BO/IHE, jeCTe MPOJyKTUBHOCT
cucTeMa Trajema opnpeheHe OmbHe BpcTe M3pakeHa OpojHMM IapaMeTpuma. Eneprercka
edukacHOCT crucTeMa obpajie 3eM/bMINTA VI CETBE, KA0 OJHOC YIOXKeHe eHepruje YIpolecy
IpOM3BOJIE 1 JOOUjeHe eHepruje oNMuYeHe Y IPMHOCY IIaBHOT IIPOM3BOJA IPeACTaB/ba CBe
BXHUjJ YMHIIAL YO#AbMpy aeKBaTHOT CUCTEeMa 3eM/bOpafiibe

[In/b 0BMX IIpeT/IeHNX MCTPaXKUBamba je 6110 fja ynopehemeM pesynraTa HCOUTHBAHNX
cucrteMa obpajie 3eM/BMIITA Ca IIPOM3BOHOT 1 €HEPreTCKOT acleKTa OfTOBOPY Ha NUTaibe
OfP>XMBOCTY IIO/bONIPUBPEHE IPOM3BOAILE Ha MMBCKUMM IOBpIIMHAMa 4YE€pPHO3EMHOT
noxpydja [TaHoHCKke HU3Mje, KOje 00yxBaTa HajIIOAHYje AenoBe obpapusor sempuinta Cpouje,
XpBarcke, Pymynuje u Mabapcke, anu n mmpy Teputopujy cyceHUX 3eMampa. VcTpaxuBama
IpUMeHe pas/IM4YUTUX CUCTeMa KOHBEHIMOHA/He, pefyKoBaHe obpaje, 3alITUTHe obpaje
U [UMpeKTHe ceTBe oOyxBaTajy OpojHe acIeKTe UXOBOT YTHIAja HAa IIPOMEHY BOJHO-
bUSMYKMX, XeMUjCKMX ¥ OMOIOIIKMX 0COOMHA 3eM/BUINTA, Ha pas/larambe KeTBEHNX OCTaTakKa
U CEKBECTPALNjy YI/b€HUKA, a/I/ ¥ Ha IIPOJyKTMBHOCT arpOEKOCKCTEMA M IIOTPOILILY EHepruje
dbocunHNXTrOpyBa.

Pesynratu OpojHMX WUCTpakmBama HOTBpYjy BUCOKY eHepreTcky egukacHOCT
KOH3epBaIjCKMX CICTeMa o0bpaie 3eM/BMIITA U CYCTeMa JUPEKTHE ceTBe, LITo 6e30031pa Ha
CTATMCTIYKY HVDKe IIPMTHOCE OCTBAapeHe Y OHOCY Ha K/TACUYHY 00pajy 3eM/bUILTA aKTYenn3yje
noTpedy HacTaBKa pa3BOjHUX MCTPAKMBabaHa MMIUIEMEHTALMj) HOBUX TeXHOIOTHja obpaze
3eM/BMINTA M TIpyIarohaBame YNTABOT CHUCTEMa 3eM/bOpajibe, YK/bydyjyhm mpomene y
IJIOfOpENY, Y MHTEPIONALMji IOKPOBHUX yCEBa, IIPOMEHE Y TPETMaHy JKeTBEHUX OCTaTaKa
U CUCTeMY Ofp>KaBara 3eM/bUINHe IIOFHOCTH. [ToceOHO BenuKy makmpy Tpeba MOCBETUTU
CMaberby 0CeT/BMBOCTI MOZIe/Ia Tajerba 0a3MpaHMX Ha KOH3epBaIVjCKOj 00pazy 3eM/bUINTA Ha
K/IMIMaTCKe M XUIPOJIOIIKE IIPOMEHE, Y IPBOM PENly CMalberbe KOMMYMHA T1a/laByiHa U T10jaBy
cyuie.

Kpyuyne peum: cucremy ob6paje 3eM/bUINTA, NPORAYKTMBHOCT arpoeKOCUCTeMa,
eHepreTcka epUKacHOCT, 0COOVHE 3eM/BUILTA, K/IVIMATCKe IIPOMEeHe



ENERGY EFFICIENCY AND PRODUCTIVITY OF DIFFERENT
TILLAGE SYSTEMS
ON CHERNOZEM SOIL OF THE PANNONIA PLAIN

Nebojsa Momirovic, Mico Oljaca
University of Belgrade, Faculty of Agriculture, Nemanjina 6 11080 Zemun

Effective adoption and improvement of different tillage systems toward agricultural
sustainability has a great social, economical and environmental impact. So far, fullconsideration
and systematization of examined tillage models have great importance and significace for
agricultural science and practice. The basic of its sustainability for any growing system of the
particular plant species is productiity being expressed byseveral parameters. Energy efficiency
of tillage systems and planting, as a ratiobetween energy consumption for the entireproduction
process and output of energy given by the yield of main porducts,becoming most important
factor for the preferenceof adequate farming systems.

The main goal of this scienticic review was to evaluate results of examined soil tillage
systems by the productive and energetical aspects and to respond on necessity for general
agricultural sustainability of fild crops production of chernozemic area of the Pannonian Plain,
which seized the most fertile parts of arable lands of Serbia, Croatia, Romania, and Hungary, as
well wider teritory of neighboring countries.

Research of different tillage systems application of conventional tillage, reduced tillage,
mulch tillage and no tillage, comprehends several aspects of its influence on soil water and
physics, on soil chemical and biological characteristics, on mineralization of crop residues
and carbon sequestration, as well on agro ecosystem productivity and fossil fuel consumption.
Results of several research confirms high energy efficiency of conservation soil tillage systems
and no tillage, which besides statistically lower yields compared to the yield achieved by the
conventional soil tillage, actualizing necessity of further developments and implementationof
new soil tillage technology as well adaptation of whole farming systems, including crop pattern
and crop rotation, cover crops interpolation, crop residues treatments and maintenance of soil
fertility.

Especially great concerns should be consider to thereduction of sensitivity of growing
models based on conservation tillage toward climatic and hydrological changes and impacts,
above all precipitation reduction and drought incidence.

Keywords: Tillage systems, agro-ecosystem productivity, energy efficiency, soil

characteristics, climatic changes




ITOCEBHU CUCTEMM I'AJEIbA: 3JPYKEHU M1 IOKPOBHI YCEBU

JKerpko [Jonnjanosuh
Yuusepsuter y beorpany, Ilomonpuspenun ¢pakynret, Hemamwuna 6, 3eMyH

A6cTpakT: lajemeM 3IpyXeHUX ¥ IIOKPOBHUX YyceBa YITTaBHOM ce mnosehasa
PasHOBPCHOCT CUCTeMa Iajera Ipy 4eMy ce o0osblIaBa UCKOpUIINEHOCT pecypca Kao IITO
Cy 3eMJ/BUIIITE, CBETIOCT, TOIIOTA 11 Bofia. OBU crcTeMy, Takohe MOTy fla IOMOTHY Y Cy30ujamy
KOPOBa, LIITO yTUYe Ha CMabeHY YIIOTpeOy XepOuiyya, Kao ¥ ApyIyX HecTUINAA. Y OpraHCKUM
VIV IPYTYIM CUCTEMUMA IZie je CMambeHa JIM IOTIYHO M30CTaB/beHa IIpMMeEHa IeCTUIN/IA,
3IPY>KeHU U IOKPOBHM yCEB) MOTY VIMATH IIO3UTVBAH YTHIA] HA CMalbere IPUHOCa, HoCeOHO
y IPBUM TOfiMHaMa, a TaKohe MMajy moTeHIujana y ofp>Kamy 6e30efHOCTY cucTeMa rajema.

J360p BpcTa y 3APY)XEHVM ¥ IIOKPOBHMM yCEBMMA 3aBUCU Off IW/ba rajerma. AKO
KEeNMMMO Jia yTUYeMO Ha Ofip)Kame OpraHcke MaTepuje, 6upamMo poOycTHuje BpCTe Koje
MOTryfia IpOM3BeNy BEMNKy KOIMYMHY Omomace Kojy 3aopaBaMo (IIOKpOBHM yceBM). 3a
Ofip>Kambe II0BO/bHE CTPYKType 1 obesbebhere pesepBu asora 3a HapegHM yCeB, MOXEMO Jia
rajiMo MaxXyHapKe IIpe ceTBe XXITa WIJIN Y 3[APY>KEHOM yCeBY ca >kuTuMa. [lopex Tora, KopeH
MaXyHapKyu 13JIydyje 671are opraHcke Kuce/luHe y 3eM/bUIITe U Tako oMoryhaBa OmbkaMa fia
KopucTe BocTynHe popMme Kanuujyma u ¢pocdopa.

EdmxacHocT kopuitherma sem/puIlIHe TOBPIIVHE TajelbeM 3[[PY>KeHUX yceBa Hajoorbe
ce MOXKe caIryieflaTy Ha OCHOBY BpemHoCTH JIEP MHeKca Koje HaM, Ha jacaH M HEeIBOCMUCI/IEH
Ha4JH, YKa3yjy Ha OATOBOP Ja JIV HOCTOjJ IIPEJHOCT 3APY>KEHMX Y OJTHOCY Ha YJICTE yCeBe.

3enenuiHuM hybpemem semspuiiTe ce oborahyje ca oko 35-40 tha' oprancke mace
u ca 100-200 kg Nha ¢pukcupanor n3 Basjyxa, a of Tora HapegHu yceB nckopucty 40-50%
a30Ta, JIOK yCeB Y IPYroj FOAMHYU Marbe MCKopuirhaBa a3oT, alin je 3eM/bUILITE pacTpecuTuje,
aepucaHuje, IONpaB/beHe CTPYKTYpe M BOJHO-BA3AyLUIHOT peXyma. 1o cy ,IpOfyXeHu
edeKTy rajema IMOKPOBHUX yceBa“ — CTBapame 0O0/bUX yC/IOBa 3a PAacT M PasBOj HapeTHMX
yceBa. MopepH1ja UCTpaKuBama MOAPA3yMEBajy UCIUTHBAbE 3HA4Yaja MIOKPOBHUX yCEBA Y
CTpaTeryju yrpapjbaiba a30TOM Y 3eM/BIIITY.

JemHa o HajBehyx HefoyMuIIa y CCTEMY Tajerba IIOKPOBHIIX yCeBa, IOCEOHO y apyHIM
obnmactuma, jecte ga vt he oHY 12 MCKOpUCTE BOAY KOja je HoTpeOHa rimaBHOM yceBy. Kazia ce oBu
yceBM Bpate y3eM/bMIITe OHY ToBehaBajy cajip>kaj oprancke Marepuje (XyMyc), a y Macu cagpixe
3Ha4YajHy KOJMYVHY BJIare. JoIl BaKHUje, OBU YCEBYU XpaHe ¥ CTUMY/IVIIY MUKPOOPTaHM3Me,
Hapo4nTOo OaKTepyuje, I OBM OPraHM3MM CTa/THO OOHABIbajy JIEIUBYBY CYIICTAHITY KOja yTIYe Ha
OYyBame BOJie Y 3eM/bUINTY. TaKo, rajereM IIOKPOBHMX yCeBa yTUYEMO Ha yIIpaB/babe BOJOM
Y 3eM/BUIITY y KOPJCT IIABHOT yCeBa.

E¢ukacHocT rajema IOKPOBHUX yceBa Tpeba IIpOIemVBATH, C jefHE CTpaHe Kpo3
HofiM3ame IUVIONHOCTM ¥ oborahmBame 3eM/BMINTA XpaHUBUMA, CIpeYaBame eposlje,
penyKuyje KOopoBa, 3ajipkaBamba XpaHVBAa M CIIpedyaBame 3arahyBama IOA3eMHNX BOJa,
aJINY C acTeKTa eKOHOMCKe VICIUIaTUBOCTY. KpaTKOpOYHa KOPMCT YeCcTO MOXKe OMTHU HIDKA Off
YJIOXKEHUX CpefiCTaBa U pajia Te OTpedy 3a rajereM NOKPOBHUX yceBa Tpeba pasMOTpUTH 32
CBaKy KOHKpeTaH CIy4aj, ToceOHO carefaBajyhu 1yropouyny Kopuct (enMMmuHaIuja eposuje u
OYyBambe OKOJIVHE, KOHTPOJIa KOPOBA, IIOAVI3atbe IVIOFHOCTY 3eM/BUINTA U CTL.).

K/by4He peun: IOKpOBHM yCeBU, CHCTEMU I'ajerba, 3eM/BIUIIITE, 3IPY>KEHN YCeBU



SPECIFIC CROPPING SYSTEMS: INTER- AND COVER CROPPING

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

Intercropping and cover cropping are practices that increase diversity in the cropping
system and enhance the utilization of resources such as light, heat and water. These practices
can also help to suppress weeds, thereby reducing herbicide use in the cropping system.
Alternatively, in organic or other systems where herbicides are not used, intercropping and
cover cropping can reduce the yield loss potential and provide stability in the system.

The choice of species in inter- and cover croppingdepends on the purpose of growing.
If we seek to build organic matter, we will choose something to produce huge amounts of
biomass that can be slashed, turned in and composted in-field. For increase organic matter and
provides significant amounts of nitrogen for the following crop, we might be using a legume
before planting a cereal crop or with cereal crop in intercropping systems. However, the roots of
legumes release mild organic acids into the soil to release calcium and phosphorus in a plant-
available form.

Effects of use of the land surface by growing intercrops can best be assessed based on
the value of LER index to us in a clear and unambiguous manner, we can get an answer whether
there is an advantage of joint in relation to the monocrops.

Green manure land is enriched with around 35-40 t ha™' organic mass and with 100-
200 kg N ha™ fixed from the air, of which the succeeding crop use 40-50% of nitrogen, while
the crop in the second year less exploited nitrogen a lot looser, but there are better repaired
the structure and water-air regime in soil. These are “extended effects of growing cover crops”
-create favorable conditions for the growth and development of the next crop. More modern
research includesinvestigation the significance of cover crop in management strategy nitrogen
in the soil.

One of the biggest misunderstandings about cover crops, particularly in dryland
farming, is that they will rob precious reserve moisture from the cash crop. When these cover
crops are returned to the soil they increase organic matter (humus), which holds its own weight
in water. More importantly, these crops feed and stimulate bacterial populations and these
organisms constantly release a sticky substance that works just like water crystals in your soil.
You have very often improved moisture management with a cover crop instead of stealing from
the coming crop.

The efficiency of growing cover crops should be assessed, on the one hand by raising
fertility and to enrich soil nutrients, prevent erosion, reduction of weeds, retain nutrients and
prevent pollution of groundwater, but also in terms of economic viability. Short-term benefits
can often be lower than the invested funds and labor and the need for growing cover crops
should be considered for each individual case, especially for the long term benefit (elimination
of erosion and environmental protection, weed control, increasing soil fertility, etc.).

Keywords: cover crops, cropping systems, intercrops, soil




3HAYAJ] OPTAHCKE MATEPUJE Y 3BEM/bUIITY
Cpban llepemernh

Yuusepsuter y HoBomCapy, [lorsonpuspenan daxynrer, HouCan,
Tpr. . O6pamosuha 8, 21000 HosnCap

A6crpakT: KymynatusHY edeKTy KIMMaTCKUX IPOMEHa, TeMIIepaTypHY U ITalaBUHCKI
eKCTpeMI, HEIIOIITOBabe arpOTEXHMKE VM M30CTaHAK OpraHCKor hyOpema y 3Ha9ajHOj Mepu
CYHapyLIM/IY IPOU3BOAHY IIOTEHIIMjaI T0/bOIIPUBpPENHOT 3eM/buiITa. CMaTpa ce fia je caipkaj
oprancke marepuje (OM), kao HajOoo/BM IMOKasaTe/b IUIONHOCTY MKBAJTMTETa 3€M/BUIITA,
nop HajehuMm yTumajeM cro/pammsyux (akTopa ¥ JIOIIer yIpaB/bamkba 3eM/bUINTEM. 360r
Tora ctabummsanyja OM je K/by4aH IpeycIoB 3a odyBame QyHKIMja 3eM/BUIITA. AHaIM3a
yKynHor cagpyxaja OM Huje HOBO/baH IOKa3aTe/b IIPOMEHA Koje Cy ce fecusie y 3eM/bUUITY,
jep ce ykynas H1Bo OM cropo Mema IITO OTeXaBa carjefjaBarbe U IPAaBIUIHO TYMaderhe heHe
AvHamuKe. AHanmusa pasmmuntux gpakumja OM omoryhaBa 60/pu YBUL Y HEeHY AMHAMUKY
Kao ¥ y30pKeIlpOMeHa KOjyi HAacTaj y YHeHOM caap)kajy. AcuMumiaTuBHa (CBeXa — abuiHa)
OM je nop, HajehuM yTuIlajeM IpUMeBEHNX arpOTeXHNYKIX Mepa 1 MpeCcTaB/ba AMpeKTaH
II0Ka3aTe/b IIPOV3BOAHOT KallalMTeTa 3eM/bUIITA, A YjeJHO je ¥ HajAMHAMUYHIjJ pe3epBoap
OPTaHCKOT YIJbeHNKA Y 3eM/BUIITY. AHaI3a pasmnanTyx ¢ppakunja OM pacTBOp/bUBa y TOILIO]
sogu (HWOC), yectmyna OM (POM-C), munepanuo yapyxersa OM (MOM-C), (KMnO,-C)
U CI. Jajy yBUJ y KpaTkopouHe npomeHe OM m3a3BaHe NpMMEHOM pa3IMUUTHX arpo-
OMoTeXHNYKMX Mepa. Buieropuima o6paja seM/puILITa JOBOAM [0 ocnobahama opranckor C
U3 Makpo arperara Koju umajy sehu cagprxaj OM n noBehaBa capskaj arperara cupoManIHux
y OM, mito 1Ma 3a IoCefuIyHapyllaBambe CTPYKTYpe /Il U CMamberha YKYITHOT cagpxajaOM.
CxopHO ToMe Kajia arperanyja 3eM/bMIITa yTude Ha cagpkaj OM, arpoTexHI4IKe Mepe MOTy
IONIPMHETI O4yBamy CTPYKType LITO JoBeay fo cTabwmsanuje HuBoa OM. VcrpaxuBama
Cy IoKasasa jia je Bucok caspxaj POM-C gupekTHO nponopiyoHanal HuBoy ykynHe OM,
IITO yKasyje Ha 3Hauaj mabunne ¢ppaknuje SOC. Vinankaropu kao mto je Carbon management
index (CMI) xoju ce Takobhe KOpucTH y IIM/by OIMCHBaba yTHIaja Kopuinhema 3eM/bUIITa HA
puHamuky OM norepbhyje mag ykynue OM anu u moTeHIujan 6M/pHUX ocTaTtaka u hyopema
Zia je cauyBajy. PesyntaTy ucnuTBama jacHO yKasyjy fa oopaja y y>keM BpeMeHCKOM IIePUOT,
moBopyu o cMamera OM M HEONXOZHOCTM IpuIarohaBarma TEXHONOTHje Tajema y LbY
ouyBamwa HuBoa OM.

K/pyuyHe peum: opraHcka Marepyja 3eM/bUINTA, (pakijyje OPraHCKOT YIJbeHUKA,
CHUCTEMU paTapema, 3eM/bUIITe



THE SIGNIFICANCE OF SOIL ORGANIC MATTER

Srdan Seremesi¢
University of Novi Sad, Faculty of Agriculture Novi Sad,
Trg. D. Obradovica 8, 21000 Novi Sad

The cumulative effect of climate change, temperature and precipitation extremes,
extensivemanagement and omissionof manure had significantly impaired the productive
potential of agricultural soil. It is believed that the content of soil organic carbon (SOC), as a
best indicator of fertility and soil quality, is the most affected by external factors and poor land
management. Therefore, the stabilization of the SOC is a key prerequisite for preserving most
soil function. Simple analysis of the total SOC content is not a sufficient indicator of changes that
have taken place in the soil, because the SOC total content is slowly changing making it difficult
to evaluate and accurately interpret its dynamics. Analysis of the SOCfractions provides a better
insight into its dynamics and patterns of temporal changes. Assimilative (fresh - labile) SOC is
under the greatest influence of agricultural practices and it is considered as a direct indicator of
the production capacity of soil, and is also the most dynamic reservoir of organic carbon in the
soil. Analysis of the different fractions of OM such as hot water extractable carbon (HWOC),
particulate organic carbon (POM-C), a mineral associated OM (MCM-C), (KMnO,-C) etc.
gives an insight into the short- time changing of SOC caused by the application of different agro-
biotechnical measures. Indicators such as the carbon management index (CMI) are also used
in order to describe the impact of landuse on the dynamics of OM.The long-term cultivation
induces loss of C-rich macroaggeregate and an increase of C depleted microaggeragate. This
resulted in soil structure disturbance a decrease of total organic C. Accordingly, when soil
aggregation is affected with SOC concentration proper performance of management practices
could help in preservation of SOC. With higher SOC increased POC were observed, indicating
that the preservation of organic matter depends on the renewal of its labile fractions.Carbon
management index confirmed decline of the total SOC but also ability crop residue and
fertilization to preserve SOC. Accordingly the long-term cropping has induced SOC depletion
and it is necessary to change management practice toward SOC conservation.

Keywords: Soil organic carbon, carbon fraction, cropping management, soil




KOHTPOJIA KOPOBA KAO KOMIIOHEHTA TEXHOJIOI'MJE ' AJEIbA YCEBA
N 3AIITUTE ATPOEKOCUCTEMA

"Munena Cumuh, 'Becna [Iparnuesuh, 2Kesbko lonujanoBuh
"MucTuTyT 32 KyKypy3 3emyH [losbe
*Yuusepsuret y beorpany, [TossonpuBpentu daxynrtet, beorpan

Aodcrapkr: [TosbonpuBpeiHa TPOU3BO/IHA JAHAC MM JBE BAXKHE JIUMCH3H]E - CMAhCHE
TPOILKOBA M APYIMX yjlaramka M 3alliTUTy arpoekocucteMa. M3a30Bu y UCTpaKMBamUMa Y
00JIaCTH TEXHOJIOTH]€ T'ajeHha YCeBa Cy MOBE3aHHU ca NI00ATHOM IPOMEHOM KIIUME, IETPaIaIijOM
U JIe3epTU(UKALIA]OM 3eMJBHINTA Ka0 MPUPOITHOT PeCypca, CMamkEHhEeM OUOIMBEP3UTETA, U JP.
To Mo¥ke 1a ycMepH MOJbOIPUBPEIHY MPOU3BO/Y Ka CTPATETrHji OCTBAPUBAKHa MAKCHMAITHUX
IpUHOCA U Takol)e 1A HOBU CMHCA0 €(PUKACHO] KOHTPOJIHM KOpoBa. IHOBaTHBHA HCTPAXKHBAACY
ycMepeHa Ha 00Jbe pa3yMeBame OMHOCA 3EMJBHUINTE-OMIJbKA Yy arpoeKOCHUCTEMY, MMajy 3a
IIJb MAaKCUMAaJHO KOpHIINEHhe TeHETHYKOr IMOTEHIMjalla POJAHOCTH HOBHX TI'CHOTHUIIOBA U
ONTUMH3AIN]y TEXHOJIOTHje rajema ycesa. IIpucycTBo kopoBa, HEJOCTAaTaK XpaHWBA, BOJE
U Jp. eJeMeHara, U3a3uBa CTPEC U CMambCHEe MPHHOCA yceBa. Y IMJbY Cy30Hjama KOpoBa
UMIIEPATUB je MPUMEHAa MHTETPHCAHOT CHUCTEMa Mepa Y KOME je XEMH|CKO Cy30Hujame caMo
jeIHa KOMITOHEHTA.

VY TEXHOJIOIIKOM MPOIIECY T'ajemha KyKypy3a CUCTEMH CMECHE YCeBa, KOHBEHIIMOHAIHA
KOH3epBallrjcKa 00pajia 3eMJbUIITA U MpUMeHa hyOpuBa u Ipyre arpoTeXHUIKE MEpe yCMepeHe
Cy Ha CTBapame IMOBOJFHHX yCJIOBA 33 YCeB U MoBehame HberoBe KOHKYPEHTHE CIIOCOOHOCTH
npema kopoBuMa. CBe Mepe rajema U Here unja npumeHa ooe30ehyje Op30 MmoueTHo pacTeme
U YjelHAYCH CKJION YCeBa, OOMYHO yTHYy M Ha CMambeHhe 3aKOpOBJbeHOCTH. OpraHcka,
MHUKpOOHOJIONIKa ¥ MUHepanHa lyOpuBa nompuHOCe mMoBehamwy IUIOMHOCTH 3E€MJBHMINTA U
TUME KBAJIMUTETA 3pHA y NOIVIEAYy CaapiKaja HajBaKHUjUX eneMeHara. lIpumenom lhyOpema
noBehaBa ce TUIOMHOCT 3eMJBHMINTA U MOO0JBINABAjy YCIOBH 3a pacTee M pa3Buhe rajeHux,
au U KOPOBCKUX Omibaka. Kako mojeanHe KOpOBCKe OMIBKE Pa3IMYUTO pearyjy Ha caapxkaj
XpaHJbUBUX Marepuja, OBa arpoTeXHUYKa Mepa JOBOAM JI0 JOMHUHAIM]je OHMX KOPOBCKHX
OmJbaka Koje Cy ce MPUJIarouie HIIp. Ha BEJIMKH Ca/IpXKaj a30Ta Y 3eMJBHIITY (BPCTE U3 pojaa
Amaranthus u Chenopodium). HoBe rerepanuje xubpuaa KyKypysa ce OIMKyjy ocoOnHama
KOj€ MM J1ajy IPEAHOCT y KOMIIETUIN]CKOM TaKMHUUEHY ca KopoBuMa. Tako cy, MpOCevHo 32 JiBe
npuMemeHe ¢popme hyopuBa, mpe-eM U MocT-eM KoMOuHaimje xepoununa Ouie epukacHuje
KOJI CeTBe KyKypy3a ca mehypemnum pasmakom on 50 cm Hero ca pasmakom ox 70 cm.
CyBa maca kopoBa je Owiia HajMama Ha MOBPIIMHU Ca MPUMEHOM CTaHIApIHE ypee W Ipe-
eM KOMOUWHaIje XepOouIm/a, 0K je MpuMeHa cropopasrpaause ypee Behu edekar nmana y3
cy30ujambe KOpoBa IMOCT-eM KOMOWHAIMjoM XepOuiuaa. ExcriepuMeHTallHa BHIIETOIUIIHA
UCIIUTHBAaKa Cy MMOKa3aja Ja je, y3 IpuMeHy XepOulln/a, Yak U IBOMOJbHU TUIOJ0PE KYKypy3-
NIIeHHIA, ehUKACaH Y CMambelhy HUBOA 3aKOPOBJLEHOCTH KYKypy3a.

KibyuHe peun: cucremu rajema, MUHEpalHa HCXpaHa, KOPOBH, IPHHOC



WEED CONTROL AS A COMPONENT OF CROP GROWING TECHNOLOGY AND
AGROECOSYSTEM PROTECTION

'Milena Simi¢, 'Vesna Dragicevi¢, 2Zeljko Dolijanovié
! Maize Research Institute, ZemunPolje
*University of Belgrade, Faculty of Agriculture, Belgrade

Contemporary agricultural production will face the following two principal aspects in
the future: reduction of costs and other inputs and agroecosystem protection. Challenges in
research within the field of crop growing technology are linked to global climate changes, land
desertification and degradation as a natural resource, reduction of biodiversity, etc. This can
direct the agricultural production towards a strategy of obtaining maximum yields and give a
new meaning of efficient weed control. The objectives of innovative studies should be based on
better understanding of the interactions between the soil and the plant within the agrecosystem,
maximising the use of genetic yield potential of new genotypes and optimising crop growing
practices. The presence of weeds, deficiency of nutrients, water and other elements cause stress
and crop yield reduction. In order to suppress weeds, the implementation of the integrated
weed management system of measures, in which chemical control is only one component, is
absolutely necessary.

In the technologicalprocesses of maize growing, crop rotations, conventional and
conservation tillage, the application of fertilisers and other cropping practices are aimed at the
creation of favourable conditions for the crop and at the increase of crop competitive ability
towards weeds. All cultivation measures, whose application provides the fast initial growth
and uniform plant spacing, usually result in the reduction of weed infestation. Organic,
microbiological and mineral fertilisers contribute to the increase of soil fertility and thereby
grain quality in terms of contents of the most important elements. The application of fertilisers
increases soil fertility and improves conditions for growth and development of both crops and
weeds. Since certain weed plants respond differently to the content of nutrients, this cropping
practice leads to the dominance of weed species that are, for instance, adapted to the large content
of nitrogen in the soil (species of the genera Amaranthus and Chenopodium). New generations
of maize hybrids are characterised by traits that give them an advantage in competition with
weeds. In such a way, two applied forms of herbicides, pre- and post-emergence were on the
average more efficient in 50-cm row spacing than 70-cm row spacing. Dry weight of weeds was the
lowest on the soils on which standard urea and pre-emergence combinations of herbicides were
applied, while the application of slow release urea had a greater effect whenthe post-emergence
combination of herbicides were applied in weed suppression. The experimental long-term
studies have shown that due to the application of herbicides, even two-crop rotations (maize-
wheat) were efficient in reducing the level of weed infestation of maize.

Keywords: growing system, mineral nutrition, weeds, yield




ITAPAMETPU EHEPTETCKE EOMKACHOCTHU TPAKTOPA
Y ObPAIN1 BEM/BUIITA

3opan Muneycunh, Pajko Muognparosuh
Yuusepsuter y beorpany, Ilomonpuspenan daxynret, beorpan-3emyn

A6cTpakT: Harmn passoj no/ponprBpenHe IpON3BOEe OTBOPUO je HOBE eKOHOMCKE,
eHepreTcKe 1 eKOJIOIIKe IIpobieMe, TaKo Ja CTape KOHILeNMje KOHCTPYKILMja TpaKTopa He
3aJl0BO/baBajy y pelllaBamy IIOCTaB/beHMX IpoOnema. TpakTop je ¥ Ha [aHAIIKbEM HMBOY
pasBoja IO/BOIPUBPENiE jOII YBEK OCHOBHA IIOTOHCKA jeVHMIA, a CMaTpa ce, Ha OCHOBY
peaiHMX IToKas3aTesba, fa he To ocratu u y 6yayhaoctn. Ha cTpykTypy u cactaB TpakTOpCKoO-
MalIMHCKOT IIapKa yTU4y: CTPYKTypa CEeTB€, 3€M/bUIIHM yCIOBM, KOHLENLNje 1 KaTeropuje
TPaKTOpa, BEIMYMHA ITOCENA. .

/I3 peanusoBaHM oOIZiefla eHEPreTCKM OWIAaHC pajja TpakTopa IPUMEHOM
KOHBEHI[VIOHA/IHE TeXHOJIOTMje obpasie 3em/puinTa ce Kperao of 412 mo 740 MJ/ha, npsom
BapMjaHTOM pefyKoBaHe TeXHO/Ioruje OumaHc je 6uo y pujanasony ox 183 mo 266 MJ/ha, a
npyrom op 80 po 284 MJ/ha. Pesynratu jacHO ykasyjy #a IIOCTOje BpJIO 3HAYajHE pasjuKe y
€HEepPreTCKMM MHITyTYMA Y 3aBYMCHOCTH Of IIPYMEH-€HE TEXHO/IOTHjE.

Pe>xyiMu pajia TpaKTOPCKOT MOTOpa IIPY/IVIKOM 00aB/barba IpuMapHe 0Opajie 3eM/bUIITa
Cy 3HAaTHO TEXM HEro KOofi MoTopa yrpabeHMX y KIacM4HO MOTOPHO Boswmo. [la 6u pmusen
MOTOP YMCTHje CaropeBao i ja Ou ce MICTOBPEMEHO CMambJIa IOTPOLIkHa TOPUBA, MOTOP pajiu
ca BUILUM IPUTUCHVMA yOpu3raBama, a epeKkar Tora je pefykiuja u3gyBHe emucuje. lanac
y nosonpupenn P Cp6uje, TeXHONMOIKM CTapuje raMe MOTOpa KOPJCTe TOPUBO IIOCTIENbe
reHepalyje. Y TakBUM YCTIOBYIMa eKCIIOaTalyje Ipakca Oerexxy Heke Hexe/beHe epekTe Koju
T4y Ha JIOMIVj} paji CUCTeMa 3a Hallajambe TOpyBa, TaKohe eMIMPUjCKY ITOKa3aTe/by YKasyjy
U 14 jé HUBO IOTPOIIkbe FOpMBA CTApMX MOTOPA HELITO BUIIN Ca TOPUBMMA €YPO KBAJIUTETA.
HobujeHn pesynTaty HOKa3yjy fa OBU TPAKTOPM MMajy BUILY MOTPOLIKBY €ypo Au3ena y
BapujaHTaMa IIpefceTBeHe IpumpeMe 3a 5 70 9 % ¥ He3HaTHO HIDKY e(pMKAacHOCT TOpyBa Y
nopebhemy ca racHuMm ypem 0,1.

By4na u1 yripaB/bayka CBOjCTBAa TPAaKTOPA OCTBAPY]y Ce IIPEKO a[IXxe3Mje XOLHOT CUCTEMA
V1 IIOZ/IOTe Ha NOAVIPHOj NOBpLIN/c1ojy. Crora Cy aHa/IM3VpaHy Y Hajy TUIajHVj1 IpuIafajyhu
dakTOpM Kao LITO Cy: afxe3nja ¢, OMHOCHO e(pUKACHOCT NIpMambaiba XOMHOT CUCTeMa Ha ITOJJIOTY,
KoedumjeHT oTmopa (Tpema) KOoTp/bama f U Kausame xogHor cuctema A. Kao pesynrar
nopebhema By4HUX ¥ yIIPaB/badyKMX CBOjCTAaBA Pa3IMYMTUX TPAKTOpa ¥ aHA/IN3e HaBEJEeHUX
peeBaHTHUX ITapaMeTapa, yTBpheHe cy mehycobHe nmpegHOoCT M HemocTany npumnagajyhux
XOIHMX CHCTeMa I IIpejIo>KeHe 00/1acTy IhIXOBe ONTYIMAa/IHEe IPUMEHe.

[Inb TeMe je ycTaHOB/baBabe CTPYKTYpPeE MOTPOIIHE EHEPIje TPAKTOPCKO-MAIIMHCKIX
arperara y oOpaiy 3eM/bMINTA ¥ ONTMMM3alMja Ipolieca y Lby NOOO/bIIama eHepreTcKe
epUKaCHOCTU WCTUX.

K/byuyHe peum: NO/BONPUBPENHN TPAKTOp, CWIa BydYe, €HEPreTCKu OmIaHc,
onTUMM3aIYja, ePUKACHOCT.



TRACTORS ENERGY EFFICIENCY PARAMETERS IN TILLAGE

Zoran I. Mileusnic, Rajko M. Miodragovic
University of Belgrade, Faculty of Agriculture, Belgrade-Zemun

Progressive development of agricultural production has opened new economic, energetic
and ecological issues. Previous tractors conceptions do not meet the requirements for resolving
these problems. At present tractors are the major power unit in agricultural production and it
is expected to remain so. Structure of tractor-machinery couples is influences by production
structure, soil structure, tractor conceptions and category, average surface area etc.

Results obtained show that energy consumption for all tractors in conditions of
conventional tillage was in range of 412 up to 740 MJ/ha. In the first variant of reduced tillage the
energy consumption varied from 183 to 266 MJ/ha and in second variant energy consumption
varied from 80 up to 284 MJ/ha. Results show obvious differences in energy inputs regarding
production technology.

Operational regimes of tractor engine in primary tillage conditions are much heavier
than the regimes of the engines installed in the cars or limousines. To have cleaner diesel engine
combustion and to simultaneously reduce fuel consumption, the engine operates in regimes of
higher injection pressures and the effect of these regimes is the reduction of exhaust emissions.
Today, in Serbia, old types of tractor are in used but with the latest generation of the fuel type.
It has been reported that these combination of old tractors and new type of fuel can generate
negative effects in the process of fuel combustion leading to the higher consumption of the
euro fuels. Results show that tractor, working with the euro diesel fuel, had 5-9% higher fuel
consumption compared when working with the gasoline 0.1 in conditions of the seedbed
preparation.

Pull and steering properties of the tractor are realized through a contact surface between
the locomotion system and soil. Therefore, the most influencing parameters, like athesion (¢),
locomotion resistance factor (f) and slipping factor of the locomotion system (1), are analyzed.
Together with the comparison of pull and steering properties of different tractors, this analysis
refined basic advantages and disadvantages of different locomotion systems based on wheels,
metal and rubber crawlers.

The theme aims to establish energy consumption structure of the tractor-machinery
systems in soil tillage as well as the tillage process optimization in order to improve the energy
efficiency of the same.

Keywords: agricultural tractor, drawbar pull, energy balance, optimization, efficiency.




KOPUII'REILE KMCE/INX 3EM/bUIITA I MEPE IbIXOBE ITIOITPABKE

Hukona boxkaw, Topan [yrannh
Arponomcku ¢akyntet, Hauak

A6crpakt: Kucena 3emspnmra y CpOuju cy pacnpoctpameHa Ha mpeko 50%
HOJBOIIPUBPEIHNX MOBpIIMHA. TO Cy yIIaBHOM ICEyIOIVIEJHA M JIECUBUPAHA 3E€MJBHIITA,
paHkepu, cmehe kucelna 3eMJbUILTA Ka0 U IMOATUIIOBU APYTUX 3€MJBHUIITA (JJECUBUPAHE CMOHULIE
U JICCUBHpAHE Trajikauc), Haj3acTYIUbCHHU]U Y Y 3amaaHoj u cesepo3anaaHoj Cpouju. Kucena
peaklyja OBHX 3€MJBHMINTA, HU3AK CaJpikaja XyMyca, CMambEeHa MPHCTYNaYHOCT JOCTYIHUX
dhopMH HajBaXHUJUX OMJBHUX XpaHUBA, Mpe cBera Gocdopa U Kaaujyma, Kao U IPHIAYHO
JIOII BOAHO Ba3AyLIHU PEXXUM OrpaHnydaBajyhu cy GpakTopu mocTU3ama BUCOKHUX U CTAOMIIHUX
IPUHOCA Ha OBaKBOM arpoduotoiy. Hegocrarak xpaHusa, 0CMM IPUHOCA, CMaby]€ U KBAJIUTET
JOOMjEeHNX IPOM3BOJA, OAHOCHO HHMXOBY HYTPUTHBHY BpenHocT. IIpuMehena TenneHuuja
JlaJber 3aKHUIIeJbaBakba OBUX 36MJBUILTA, HOCIEAHLIA j€ UCIIMPaba KaJILU]yMa, Talaba KUCEINX
KUIIIA, JyTOTrOAUIILE IPUMEHE (PU3MOIIOMIKY KUcenuX hyOprBa 1 cMamema caapikaja XyMmyca.

Kannusanuja je Mepa Koja ce penopyuyje y Iuby HeyTpanusaluje Kicene peakiyje
3eMJbUIIITA, a/IM ¥ TIOPef] BUIIETOANIIBIX HAIlopa /la ce OHa KOHTMHYMPAHO CIPOBOAY, HU [0
[laHALIBYX JJaHa HYje 3aK/Be/la Y HeOIXogHOM 06uMy. IIponssobaun cy jour yBek y mutemMn
Kafla ¥ KaKo Jja CIIpOBefy HEOIIXOfIHe Mepe MOoIIpaBKe KICenuX 3eM/puilnTa. bpojHu ornenu cy
[IOKa3a/lM Jja ce Kallu3aluyjoM CMamyje KOHLEHTpaluja alyMUHIjyMa, rBoXKbha, 1 MaHraHa,
KOj¥I Cy y YC/IOBUMA KIICe/le peaKIjyje JIaKO pacTBOP/bYBY ¥ OV/bKaMa IPUCTYIIAYHY, Y 9eCTO
TOKCUYHO] KOIMYMHM.

VckycTBa u3 mpeTxopHe fiBe feleHuje Beher Opoja mcTpakmBada, IOKas3yjy ja ce
3aopaBameM 5 t ha-1 kanuujym-kap6onara u 25 1o 30 t ha-1 crajmwaka, Ha cpefibe I0OBaCTUM
KVICE/IUM 3eM/BUIITIIMA, KICETIOCT CMambyje 3a NpuOmoKHO jenHy pH jemuuaniy, ronuHy maHa
HakoH npumeHe. Hajbobu pesynTaTy ce MOCTIDKY Kajia ce OBaj MEVOPATBHM 3axBaT 00aBu
TOKOM JIeTa Ha CTPHMUINTY, /M IPUOIVDKHO MCTY eeKaT je U KOJ jecerer 3aopaBama KpeuyHOT
Marepujaa, OpraHCKUX ¥ MUHepaaHuX hyOpuBa, a HAKOH >keTBe KaCHUX IpefyceBa (KyKypysa,
KPOMIIVPA, jeTHOTOAMIIBIIX JIETYMOHO34, IOBPTAPCKIX yCeBa...).

LIwpb paja je Aa yKayke Ha BULIETOAVIIbE pe3y/lTaTe HaAyYHOT U CTPYYHOT aHTa)KMaHa
arpoOHOMa JI HAayYHMX PaJHMKA, KOju ce MaHM]EeCTyjy Kpo3 HOCIeNHY IIONpPaBKy KICEINX
3eM/BMIITA, KAa0 1 M300pOM TOTEPAHTHMX BPCTA M COPTH, KOje Ce MOTY pe/laTMBHO YCIIEIIHO
TajUTH Ha KUCEeNMM 3eM/bUIITIMA.

Kby4uHe peun: Krcena 3eMJbULITA, TIONIPAaBKaA, XpaHuBa, 1)yOpuBa, rajeHe Ousbke



USAGE AND AMELIORATION OF ACID SOILS

Nikola Bokan, Goran Dugali¢
Faculty of Agronomy, Cac¢ak

Acid soils in Serbia account for over 50% of agricultural land in Serbia. They mostly
include pseudogleys, luvisols, rankers, brown acid soils and subtypes of other soils (leached
vertisols and leached eutric cambisols) most commonly found in western and northwestern
Serbia. The acid reaction of these soils, their low humus content, reduced availability of major
plant nutrients, primarily phosphorus and calcium, and a rather poor water-air regime are
constraints to high stable yields in this biotope. Nutrient deficiencies reduce not only crop
yield, but also the quality i.e. the nutritional value of products. The observed tendency towards
further acidification of these soils is the result of calcium leaching, acid rain, long-term use of
physiologically acid fertilizers and humus depletion.

Liming as a cultural practice is recommended in order to neutralise soil acidity, but
in spite of long-lasting efforts to ensure its continuing use, so far it has not been sufficiently
widely implemented. Producers are still facing the dilemma on when and how to perform acid
soil amelioration practices. Numerous experiments have shown that liming leads to reduced
concentrations of aluminium, iron and manganese which are under acidic conditions readily
soluble and available, in amounts often toxic to plants.

The experience of a number of researchers during the last two decades shows that
turning under 5 t ha-1 calcium carbonate and 25-30 t ha-1 manure in medium loamy acid soils
results in a decrease in soil acidity by approx. one pH unit one year after the treatment. The best
results are achieved if this ameliorative operation is conducted during summer on a stubble
field, but the effect is almost the same if lime material and organic and mineral fertilisers are
ploughed under in autumn after harvest of late preceding crops (maize, potato, annual legumes,
vegetable crops...).

The objective of this study was to point out to the results of long-term scientific and
research activities conducted by agronomists and scientists, as manifested through consistent
improvement of acid soils and choice of tolerant species and cultivars which may be relatively
successfully grown on acid soils.

Keywords: acid soils, amelioration, nutrients, fertilisers, crops
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