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MPEOTOBOP

Ibyacka nonynauwmja nocTtoju Ha 3eMrby BuLe oA ABa MUMUOHA
roguHa v npeko 99% oBor nepuoga HWje paguna HULTa HapoyuTo,
OCUM LUTO Ce pasMHOXaBana W npexuerbasana. Tek y MnpoTeknux
10.000 roguHa reyam cy WIMPOM CBeTa OTKPWUNKM 3eMrbopaghy, HaBo-
AtbaBake M Hayyumnum Kako AoMecTUMKoBaTU OUIbKe U XKUBOTUHSE.
Tokom oBOr nepuvoja OHW Cy ogurpanu OrpoMHy yrnory y WU3MeHWU
esonyumje KynTuencaHmx burbaka, Tako fa Cy CBe JaHallwe rajeHe
BpCTe hbuxoBe Kpeauuje. Jbyacka nonynauuja He 6m morna oncratu
6e3 rajeHnx Ourbaka, HUTKU On oBe Burbke onctane 6e3 npucycTea
yoBeka. [ajerbe Burbaka je onmcaHo Kao HajBaxkHuju gorahaj y rbya-
ckoj ucrtopujn n Childe (1951) ra je HasBao HeonMTCKa pesonyuuja.

Pap Ha gomecTudukaumju caMoHUKNmx burbaka Koje cy pacne y
CMoOHTaHoj dhriopn Huje Bro jegHOCTaBaH U TafallkeM YoBeKY Tpeba-
1o je NyHO CTPN/bUBOr paga fa U3, YecTo HejecTUBUX, Na U OTPOBHUX
BpCTa, U34Boju oHe jecTuBe Koje he mohu NogMUPUTUN H-erose npex-
pambeHe notpebe.

[Mogpyyja y KojumMa cy HapoAu HeonuTa HajBuLle AONpUHEnu
pa3Bojy norbonpuBpene nocrahe cepguwra 6yayhe umsmnausauuje.
HajsaXkHMju cBeTCKN LUEeHTpU pasBoja JbyAcke 3ajegHuue cy brnuckm
WUcTok (FnodHu nonymecey), ueHtpanHa KnHa n JyxHa n LleHTpanHa
Amepuka. N3 oBa yeTnpu reorpadcka nogpydja gonasm Hajsehu 6poj
rajeHmx burbaka ymja he ce npoussogHa No CBETY paLUMpUTK nocne
BESIMKMX MyTOBaka N ynosHasaka nokanHux umsumnunsauuja.

BurbHe BpcTe, Koje CBOjUM NPOAYKTUBHUM OpraHuMma HajycneLu-
Huje noamupyjy npexpambeHe notpebe rbyan yckopo he 3ayseTu
Hajsehe cBeTcke nosrbonpuepenHe nosplnHe 6e3 ob3ampa Ha nopek-
no. Tako cy AaHac Hajgehe nosplwuMHe nof MWEHUMLOM W Apyrum
npasum xutuma y KnHun, CesepHoj n JyxHoj AMepuum nako je oHa
nopekrnom ns3 llnodHoe meceuya. Kykypys je, ybpso nocne Konymbo-
BUX OTKpMha amepuyKor KOHTUHEHTa, NOCTao BeoMa 3Ha4vajHa paTtap-
cka burbka y EBponu, Asunju n Adpuumn. Kpomnup ce gaHac BuLLe raju
y EBponn u Asuju Hero y npagomoBuHu JyxxHoj Amepuumn. Puxa,
JEAHO Of, HajBaXKHMjUX XWUTa, KOje Cy y npoussoamwy ysenn KuHesn,
AaHac ce raju Ha BenVKMM MOBpLUMHaMa W y BeoMa pasnnymTum
3eM/bULLHUM YCroBMMA Of TPOMCKUX M CyOTPOMNCKMX A0 YMEpPEHO
KOHTUHeHTanHux obnactn Asnje, Adpuke, Amepuke, jy>xkHe EBpone u
AycTtpanuje. CyHLOKPET je fAoHeceH y EBpony kao camoHukrna burbka,
nocrie onnemMmewuBawa je Nocrtao jefHa of HajBaXHUUX YrbaHUX
Ourbaka Ha Hallem KOHTUHeHTY. MicTopuja rajewa coje y KuHn gyra je

3



npeko 5.000 roguHa, anu je uctom y XVIII Beky nocrtana HajsaxHuja
CBETCKa MaxyHapka Kag Ccy je Moyenu rajutu Ha amMepuykom
KOHTUHEHTY.

Ynopeno ca OBMX HEKONMUKO HajBaXXHUjUX paTapcKkux BpcCTa, Y
AaHallke BpemMe ce Yy Npou3BoAW Hanasu Benukn Opoj Apyrux
burbaka. Mlako oBe gpyre umajy mawn NnpuBpen-HU 3Havaj y ofgHoCy
Ha HabpojaHe paTapcke BpPCTe, OHe 3ay3nmajy BaXHO MEeCTy Yy
obe3befnnBamwy xpaHe 3a rbyae, Aomahe 1 rajeHe XnBOTUHE, ann U
Kao CMpOBMHA 3a pasnuyntTe UHAYCTPUjCKe rpaHe. 3ajeAHUYKN Ha3uB
3a oBe paTapcke OurbKe je anTepHaTUBHM YCEBM.

Kopuctehn knacmndpukaumjy Kojom cy nogerbeHe cBe parapcke
BurbKke OBU yCeBU Ce MOry CBPCTaTW Y HEKOMMKO cKynuHa. Tako 6u ce
NpBa W HajBaXkHWja CKyrnuHa Morna HasBaTu AsimepHamueHa Xxuma,
ApYry cKkynuHy 6u obyxsatune AnmepHamueHe MaxyHapke, Tpehy
AnmepHamusHe yrbaHe burbKe N Tako Aarbe.

Y 0BOj KioM3n obpaheHe cy burbHe BpCTe Koje npunagajy CcKynu-
HW XWUTa Yy LUMPEM CMMUCINY, OOGHOCHO MMajy 3ajeAHNYKN HA4YMH rajema,
HauMH Kopuwhera, anu 6oTaHNYKM CBE OHe He Npunagajy nopoAnLUm
TpaBa (fam. Poaceae). 1o oyXuHu xmneota n kopuwhera mory 6utn
jeaHoroAvLH€ U BULLEroAuLLHe Burbke.

Beorpag, AyTtopun
4. peuembap 2012. rogmHe
‘hophe Mamounuja,
CHexaHa JaHkosuh n
Pagmwuna lNueuh
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yBOA U NMPUBPEOHN 3HAYAJ XKUTA

CKynMHY XuUTa YMHW Benuku Bpoj paTtapckux BpcCTa Koje umajy
MHOrocTpaHy npumeHy. BereTaTMBHM W reHepaTUBHW OpraHu OBUX
Burbaka KopucTe ce y UCXpaHu Jbyau, AoMahnx 1 rajeHuX XUBoTUka n
Y UHOYCTPWjCKOj Npepaau.

Y npouecy cnoxeHe WHAYCTpUjCKe npepage opf NpoAyKTUBHUX
opraHa xuta Moxe ce pobutm Benukum 6poj nmpousBoga Koju ce,
npemMa HameHW, cBpcTaBajy y cnegehux wect rpyna:

npexpambeHn NponsBoau,

dapmaueyTcku npomssoaum,

KO3METMYKN NPOU3BOAMN,

Npon3BOAN 3a UCXpaHy oMahnx XXNBOTUHA,
Npon3BoOAN UHAYCTPUjCKE Npepage u
CMpPOBUHE 3a Npoun3BoAaHYy Buoropuea.

OahwWN =~

[MpoAyKTBHW OpraH XuTa je je4HOCEMEHM NNoA 3PHO Koje CryXu
3a crnpemare pasnuunTux npexpambeHux npoussoga. 3aBUCHO Of
nojeguMHe BpPCTE XWTa, 3pHO MMa Maku Unu Behu 3Hayaj y ncxpaHm
pygun. Y ucxpaHu JbyAW HajBaXKHMjU Cy MMOAOBW MLIEHUUE, puxe,
paxku, XerbAae v KBMHOje 3aTUM KyKypy3a u TpuTukarnea, fOK ce ocTana
XWUTa, 3aBUMCHO of reorpacdpckor nogpydja u npexpambeHux HaBuka
CTaAHOBHULITBA, Y MakuM unn Behum KonmymHama KopucTe Kao xpaHa.
lMnogoBu >xmMTa Mory ce ynotpebuTn y nucxpaHu AUPEKTHO, Yy BUAy
OpawHa 3a cnpaeBrbawe xneba un Apyrux  xnebHo-nekapckmx
npoussoga, 3aTuM Yy BMAY pasnNUMUUTMX Kawa, Koje npefacraerbajy
CKyBaHO Leno 3pHo, kpynuuy (rpu3) nnu BpawwHo. NocpeaHn HauyuH
kopuwheha 3pHa nogpasymeBa WUHAYCTPUjCKY npepady. Tako ce, Ha
npumep, M3 3pHa (Knuua) Kykypy3a, pwxe W cupka nocebHUm
TEXHOMNOLWKMM nocTynumuma pfobujajy KBanUTETHO jeCTUBO Yrbe,
AEKCTPUHU 1 BUTaMUHWN. M3 3pHa ocTanux xuTa, y CNoXeHOM npoLecy
NHOYCTpUjcke npepage aodujajy ce 6pojHN npexpambeHn apTuknu, Ha
NpUMep XWTHe naxyrbuue, pPasHOBPCHU KOHAUTOPCKW NpOM3BOAM,
Knuue n cnmyHo. 3pHO XXUTa MMa BENMWUKK cagpXaj yribeHUX xuaparta u
KOPUCTK Ce 3a NMPOU3BOAHY MUBA U XECTOKUX anKoXonHWX nuha, unu
kKao cupoBuHa 3a OGuoausen. McTto Tako, 3pHa XuTa crnyxe M 3a
Npon3BoakYy ocBexaBajyhux 6e3ankoxXonHUX HanuTaka.

XXuta ce o AaBHUHa KOpUCTE Y HAPOAHO] MEAULIMHN 3a Nnevere
MHOrnx Gonectn rae cnyxe kao nomohHa nekoBuTa cpectea. Y
dapmaLleyTckoj WHAYCTPUjU MpepajoMm 3pHa WM  BereTaTtuBHUX
opraHa (knuue, mnagu nuctoeu) obuvjajy ce pasnmunuTu NEKOBU W”
NEeKoBMTM Hanuuu. Y TOM CMWCIy WCNUTUBAHA je Kommnapauuja
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aHTMOKCUAATUBHE aKTMBHOCTU XPacTOBOr CEMEHa ca CEMEHOM OBCa U
xerbae (Rakié' et al., 2005; Rakic? et al., 2005)

CkpobHa KOMMOHEHTa 3pHa XWUTa CIYXW Kao HOocay aKTMBHE
KOMMOHEHTe y npunpemm BpojHUX KO3METUYKUX NpenapaTa.

Y unrey 3agpxaBara PyHKUMOHANHUX ocobuHa, cTawa npumap-
HAX N CeKyHOapHUX MeTabonuTta 3pHa XuTa, 3Hau )Hy ynory uma
npaBunHO Bohewe nocTynka cknaguwTewa (Rakic' et al., 2012;
Raki¢’ et al., 2012).

Ynora xuta y UCXpaHu gomahnx XMBOTUH-A BP0 je 3Ha4ajHa.
[MnopoBn, 3pHa KOpUCTE Ce Kao BaXXHe KOMMOHEHTE 3a crpaBrbame
KOHLUEHTpoBaHe CTOYHe xpaHe. [NocebaH 3Ha4aj y ncxpaHm gomahux
XuBOTUHA MMajy NMOAOBU jedma, OBCa, KyKypysa, cupka, npoca u
TpuUTUKanea, AOK Ce NNoJO0BU XNeBHUX XuTa neHuUe, paxun n xersae
KopucTe nocpeaHo. Kuta Kao eHepreTcka XpaHuBa YMHE OCHOBHU 0
obpoka y ucxpaHu reygu, AoMannx N rajeHnx XnuBoTuma (Jankovié2 et
al., 2011). Y npouecy cnoxeHe Merbase 3pHa, OCTajy MeKUHE, Koje cy
rmaBHa KOMMOHEHTa cToyHor OpawHa. [lopep Tora, BehuHa xwuta
MOXe ce rajutun pagu 3eneHe buomace koja ce y mcxpaHu gomahux
XMBOTMHA KOPUCTU Kao CBEXa BONYMUHO3HA CTOYHA XpaHa, ocyLleHa
(ceHo) nnu y cnpaerbake ceHaxe n cunaxe. (Glamodlija et al., 2011;
lkanovic et al., 2010, Jankovi¢ et al., 2012). AnTepHaTusHe durbke 3a
nponssoawy BuMomace cy cygaHcka TpaBa, KPMHM CUpaK U HUXOB
nHTepcneumec xmbpuga (Glamocdlija et al., 2011; Ikanovic¢ et al., 2010)
kKao n KpMHe nentupkade (Vuckovic et al., 2010). 3a npounsBoghy
BONYMWHO3HEe (kabacTe) CTOUHE XpaHe XuUTa ce MOry cejaTu Kao YUCTK
yceBu nnu, vyewhe, y cmewama ca 3pHeEHUM MaxyHapkama u yrbaHum
penuuama.

XKeTBeHu ocTauun, xuTa, cnama, nnesa, KyKypy3oBWHa W CBU
Apyrn octauu nocrne npepage rnasHor npoussoga Mory ce ynoTtpe-
OMTKM Ha pasHe HaudmHe. OHWM MOry MOCHYXWUTU Kao AWPEKTaH N3BOpP
eHepruje unu 3a npovssoaky Ouoroprea, Kao BOSYMUHO3HA CTOYHA
XpaHa 3a garby MHAYCTPUjCKY npepagy, kao rpaheBuHCKM maTepujan,
3aTVMM Kao CUMpOBUWHA 3a Crpasrbake KOMMOCTa 3a rajexwe rbusa, kao
npocTupka 3a AomMahe XMWBOTMHE, 3a CrpaBrbake KOMMocTa of
HenckopuwheHnx GurbHWX oOcTaTaka unM 3a 3aopaBake Yy UUSbY
nosehara opraHcke matepuje y 3eMrbULLTy.

Kapa je y nutawy pgarba ynotpeba cekyHaapHWx npovssona
BEOMa BaXHO je oapeguTu HajdborbM HaumH ga ce oBa Buomaca
NCKOPUCTH.

PaTapu y cekyHgapH/Mm npousBogMma Xuta, nocebHo y xeTse-
HUM ocTauuma Tpeba ga Buae HayvH noBehasaka NpupogHe nnog-
HocTh 3emrbuwTta. CTora npenopydyjy Aa ce OHWU 3aopaBajy kako 6u
ce, YHOLEHEM Y 3eMIbULITE BEMNUKE KONMUYMHE opraHcke marepuje



NHTEeH3MBMpana Guonolika akTUBHOCT M nosehao cagpxaj xymyca y
OPHWUYHOM Cnojy.

3a cTovape XeTBeHM ocTauu (cnama, nnesa, KyKypy3oBuUHa) cy
OASIMYHA NpPOCTMpPKA 3a Aomahe XMBOTUHE, anu N BOMYMWHO3HA
CTo4YHa xpaHa. Kao npocTtupka, cnama 6u nocnyxuna 3a crnpaBibake
CTajiaka, OASIMYHOr OpPraHCKor XxpaHuBa 3a 3eMsbuLlTe.

EHepreTnyapn oBe nponsBofe BULE KAao BaxkaH U3BOP eHepruje
N npegnaxy fBa OCHOBHa HayuHa kKopuwhewa. lNpBY je ANPEKTHO
caropeBarwe Ouomace pagum pobujarba TOMNMOTHE U ENEKTPUYHE
eHepruje, a apyru je pobujare TexHuykor ankoxona GuoertaHona,
CUPOBUHE 3a Npomn3Boahy dnoamsena. Y unrby paumoHanHujer Kopu-
Wwhera XXeTBEHUX OcTaTaka y eHepreTcke CBpxe TepMuyapu HaBoge
Aa ce KBanuTeTHO 3aopaBawe Bernvke dnomace moxe obaBUTU ako
ce MPeTXOoAHO YCUTHU 3a WwTa je noTpebHa foaaTHa eHepruja 3a pag
MawmHa cedkun (Tapyna). Tako nosehawe Opoja pagHuX onepauuja
NOCKYNsbyje YKYMNHY NPOn3BOAHKY U yMakyje 3Ha4aj 3aopaHuX XKeTBe-
HUX ocTaTaka. [MobopHMUKN Npepane XEeTBEHUX OCTaTaka Yy eHeprujy
MCTUYY N Ja Ce OCaBpeMeHaBa TEXHOMOrMja rajeka gomahumx Xunso-
TUHA Tako Ada ce y objekTMma cBe Make ynoTtpebrbaBa criama Kao
npoctupka. Kako ce ctoyHn ¢poHp cBe BULle cMmahnyje, noTpebe 3a
NPOCTUPKOM Cy CBE Mak-€.

Mare KONMuUMHE >XEeTBEHMX OcTaTaka KopucTe ce y Aomahoj
paguMHOCTK, Kao 1 y rpaheBuHapcTBy 3a nspagy TEPMOU30NaLNOHOr
mMaTepujana.

CarnepaBajyhu HaBefgeHe HauuHe Kopuwherwa ceKyHAapHUX
NPON3BOAA KMUTa MOXe Ce 3aKbyunTn ga 6m 6uno paumoHanHo ceake
rognHe uckopuctutn 30-50% cyBuUX XeTBEHUX OCTaTaka U ocTaTaka
nocne npumapHe gopage 3a eHepretcke cspxe, a 50-70% 3a ocrtane
HameHe (MpocTuMpka 3a AoMahe XMBOTUHE, KOMMOCTUpahe, Manu,
3aopaBatbe nocrie bepbe).

HajHepauunoHanHunju Ha4ymH Kopuwhera XeTBeHUX ocTaTaka 6uo
Ou cnarbuBake Bomace Ha mBama.

Ycnen cranHe TeHAeHuuje noBehawa MNOTPOLUHKE XpaHe Ha
CBETCKOM TPXMULUTY, Npon3Bonayn xuTta cy y obaBesn fa 3afoBoSbe
Te noTpebe. NoBehawe nNpuMHOCa y TOM CMUCIY UMa BaXKkHYy Ynory.
Mpema Tome, cenekumja u yHanpehewe NpousBoAHe NpeacTaBbajy
OAroBOp Ha noausamwe HuMBoa arpotexHuke (Gorjanovic et al., 2010,
Bazok et al., 2011; Jankovi¢' et al., 2011). Ctyaunje (Jankovi¢ 2004,
Zivanovié et al., 2012), koje ce GaBe ooAaTHUM LMKITYCOM peKomOun-
Hauuje reHa nomaxky npoussohaynma ga AoCTUrHy Behu npuHoOC u
3agpxe ra cTabunHum.



INTRODUCTION AND THE ECONOMIC
IMPORTANCE OF CEREALS

Cereals include a large number of field crops with multiple uses.
Their vegetative and reproductive organs are used in human and
animal nutrition (for both domestic and cultured animals), and for
industrial processing.

During a complex industrial process, reproductive organs of
cereals are processed into a large number of products that can be put
into the following six groups, according to their use:

1. Food products,

2. Pharmaceutical products,

3. Cosmetic products,

4. Animal feeds,

5. Processed products,

6. Raw materials for biofuel production.

The reproductive organ of cereals is the grain, used for different
food products. Depending on the type of cereals, the grain has a more
or less important role in human nutrition. The most important are
wheat, rice, rye, buckwheat and quinoa, maize and triticale, while
other cereals, depending on geographical locations and food habits,
are more or less used in human nutrition. Cereals can be used directly
— in the form of flour for making bread and pastry, or in the form of
groats, made of cooked whole grains, grits or flour. Indirectly, cereals
are also used for industrial processing. Maize, rice, and sorghum
grains (germs) are therefore used for producing high quality edible oil,
dextrins and vitamins by special technological procedures. Grains of
other cereals are processed into numerous food products, e.g. cereal
flakes, various confectionery products, germs, etc. Cereal grains have
high carbohydrate content and they are used for making beer and
spirits, or biodiesel. Moreover, cereal grains are used for making non-
alcoholic beverages.

Cereals have been used as dietary supplements for curing many
diseases in traditional medicine since ancient times, while in the
pharmaceutical industry, grains or vegetative organs of cereals
(germs, and young leaves) are processed to make various medicines
and medicinal drinks. Regarding this, the comparison of the anti-
oxidative activity of oak grains to oat and buckwheat grains was
investigated (Raki¢’ et al., 2005; Rakic? et al., 2005).

Starch in cereal grains serves as a carrier for the active
component in the preparation of many cosmetic products.



In maintaining functional traits and the state of primary and
secondary metabolites of cereal grains, proper storage has an
important role (Rakic¢' et al., 2012; Rakic¢? et al., 2012).

Cereals have a very important role in animal nutrition. Their
grains are used in making concentrated animal feed. Particularly
important for animal nutrition are barley, oat, maize, and sorghum,
millet, and triticale grains; while grains of bread wheat, rye, and
buckwheat are rather indirectly used. Cereals are energy foods, and
therefore they are the main part of human diets, as well as diets of
domestic and cultured animals (Jankovié? et al., 2011). The complex
process of milling gives bran, the main component of meal. Moreover,
most cereals can be grown for green biomass that is used in animal
nutrition as fresh bulk feed, dried (hay) or for making haylage/silage
(Glamodlija et al., 2011; lkanovi¢ et al., 2010, Jankovic et al., 2012).
Alternative plants for biomass production are Sudan grass, forage
sorghum and their interspecies hybrid (Glamodlija et al., 2011,
lkanovi¢ et al., 2010), as well as forage legumes (Vuckovic¢ et al.,
2010). For making bulk feed, cereals can be sown solely, or, more
often with grain legumes and oilseed rape.

Crop residues, the straw, chaff, corn stalks, as well as
byproducts left after processing, can be used in different ways. They
can serve as a direct energy source or for bio fuel production, as bulk
animal feed for further processing, as construction material, as the
ingredient of mushroom compost, as animal bedding, for making
compost from unused crop residues, or plowing under for increasing
organic matter in the soil.

When it comes to further use of secondary products, it is very
important to determine the best way to use this biomass.

Field crop growers should see secondary cereal products,
especially crop residues, as a way to increase natural fertility of the
soil. It is recommended therefore to plow under crop residues in order
to intensify biological activity and increase the humus content in plow
layers by introducing large amounts of organic matter in the soil.

In the case of livestock farmers, crop residues (straw, chaff,
cornstalks) can serve as good bedding for domestic animals and as
bulk feed. Once used as bedding, the straw could be also used for
manure, a great organic soil fertilizer.

Energy economists see these products as an important energy
source and recommend two main ways they can be used. One is to
make direct biomass combustion in order to obtain heat and
electricity, and the other is to obtain technical alcohol — bio ethanol, a
raw material for biodiesel production. In order to use crop residues
more rationally, thermal engineers claim that large biomass can be
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plowed under better when it has been chopped, whereas additional
energy for machines is needed. More operation steps make total
production more expensive and diminish the importance of crop
residues. People who advocate for processing crop residues into the
energy point out that the technology of livestock farming is getting
more modern, using no straw beddings any more. As animal stock is
decreasing, the need for animal beddings is also decreasing.

Small amounts of crop residues are used in making crafts and in
civil engineering for making thermal insulation material.

Considering the aforementioned ways of using secondary cereal
products, it can be concluded that it is rational to use 30-50% of dried
crop residues and byproducts for energy production, and 50-70% of
them for other purposes (beddings, composts, mulching, and crop
plowing under).

Burning the biomass in the fields would be the least rational way
of using crop residues.

Since there is a permanent tendency of increased food
consumption on the global market, cereal growers should satisfy that
need. That is why increasing a yield is very important. Therefore,
selection and the improving of production represent the answer on the
enhancement of cropping practices (Gorjanovic et al., 2010; BaZok et
al., 2011; Jankovié! et al., 2011). Studies (Jankovi¢ 2004; Zivanovié
et al., 2012) on the additional cycle of gene recombination help
growers to achieve higher yields and make them stable.

The production of alternative cereals as the major, second or
inter seasonal crops can be profitable for small-scale growers. In the
rural development of Serbia, alternative cereals can have a very
important role. They can be further processed and used in rural
tourism through products of high nutritional value.
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