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ITPUBPE/THU 3HAYAJ 'TAJEIbA MUCKAHTYCA

* .
Kemxko [leaeropuh ', Bophe Miamounja’

"MHEII — Hncmumym 3a npumeny nyxneapue enepeuje, beoepao-3emyn, Cpbuja
’Vuusepsumem y Beozpady, Iomonpuspednu gaxynmem, Hncmumym 3a pamapcmeo,
beoepao-3emyn, Cpouja

Casicemak: Y pamy CMO [OHUCKYyTOBAIM pa3inddTe MOTYhHHOCTH KopHmhema
Muckanryca (Miscanthus xgiganteus Greef et Deu.), HOBe BUILIETOANIIHE TPaBe, BEOMa
BeNMKE TOAMIIEE MpOAyKIMje Haa3emMHe Ouomace. buomaca MuckaHtyca je,
IPBEHCTBEHO, BeOMa JOOpor KBajuTeTa 3a caropeBame. CeKyHIapHO, Trajeme
MHCKaHTyca je 3HayajHO M 3a: 00e30ehuBame KBaJMTETHE CHUPOBHMHE 32 WHAYCTPH)Y
nanupa; 3aTuM IMPOM3BOAKY OHMO-pa3rpaJMBUX NPOU3BOJA; YHMOTPeOy Kao EKOJOMIKOT
rpaljeBuHCKOT MaTepujana; ypeheme ypOaHHX MpOoCTopa; W METHOPALHUje 3eMJBUIITHUX
MOBPIINHA.

Kwyune peuu: muckanmyc, emepeemcku yces, npousgoorwa nanupd, zpaheeuncku
mamepujan, 0exopayuja napkoea, Meruopayije 3emmouma.

YBOJI

Bpcre u3 poma Miscanthus (bam. Poaceae) mTpHpPOOHO HacesbaBajy IIMPOKO
NOJIpy4Yje y UCTOYHO] A3H]jH, O TPOIICKUX M CYNTPOIICKUX PETMOHA HA TUX0-OKEaHCKHM
OCTpBUMa JI0 YMEPEHO-TOILIMX M cyOapkTHukux pervona [11]. T'ajeme muckanryca y
EBpormu rmouyerno je TokoM TpuneceTHx roguHa XX Beka, Kaja je IoHeT u3 Jamana.

VY mmpoj KoMepIHjaHoj YHOTpeOu je TPUILIONIHY reHoTunl Miscanthus X giganteus
Greef et Deu., xoju je BepoBaTHO MNPUPOTHH XHUOpH[ ,IIehepacTor MHCKaHTYyca,
Miscanthus sacchariflorus (Maxim.) Benth. (cun. Imperata sacchariflora Maxim.), xoju
j€ OWIUIONA M KWHECKOT MHCKaHTyca, Miscanthus sinensis Anderss. (cuH. Miscanthus
purpurascens Anderss.), koju je Terpammonny [11]. Kao mocmeamma cBoje
TPUIDIOWAHOCTU M. Xgiganteus je CTEpWIaH W HE MOXe o0pa3oBaTd (EpTIIIHO ceMe.
M. xgiganteus je BHUINETOAWIIA OWJbaKa, BEOMa BEIHMKE TOAUIIE MPOLYKIH)je
Haja3eMHe 6uomace (ciuka 1).

* Kontakt autor: Zeljko Dzeletovi¢, Banatska 31b, 11080 Beograd — Zemun, Srbija.
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Cnuka 1. YceB MECKaHTyca Ha KapOOHAaTHOM YepHO3EMY
(ornexno nosse MHEII-a, y 3eMyHy), CHUMIJbEH CpETHHOM
aBrycTa y 4eTBPTOj FOJMHH Tajerba.

Figure 1. Miscanthus crop on calcareous chernozem
(experimental field in INEP, Zemun), taken in
mid-August in the fourth year of cultivation.

[oBpmmae mox MuckantycoM y EBponu ce mosehaBajy M3 roguHe y TOIUHY.
Muckanryc ce raju Ha npeko 4.000 ha y Ioseckoj [10], a npema u3Betrajy DEFRA
(Department for Environment, Food and Rural Affairs) 3a 2009. ronuny, y Benukoj
Bputanuju mon miuaHTaxama MuckaHTyca je Oomimo 12.700 ha, ox yera cy 9.672 ha
>keTBeHe nospiuae [10].

YCEB 3A ITIPOU3BOABBY EHEPTUJE

[IpuMapHr TpUBpemHN 3HA4Ya] MHUCKAHTyCa je FHCTOBO Tajerhe 33 MPOU3BOIBY
eHepruje. brnomaca, koja pasBHja €HEprujy, jemaH je oI HaYMHA KOJUM CE€ MOTY
octBaputu obare3e npema Kjoro mportokony (1997). Eneprercku yceBH MpeaCcTaBibajy
HOBY BpPCTY paTapckux OuJbaka, pa3BHjeHy Kao OIroBop Ha NOTpedy CcMamerba
atMochepckor CO,. OHHU ce crenuduyHo raje, ca [U/beM aa OM ce BhHUXOBa Haa3eMHa
Oromaca WM HEKH HEH JIC0 Caropeiil y TEPMOCHEPIeTCKUM WIH y TPEJHUM CHCTEMUMA.
Yrpen-nuokcun (CO,), koju ce ocmobah)a y Toky caropeBarma, IPETXOHO je hUKCHUpaH
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Oouspkama. CaropeBameM Onomace Ipyka ce MOryhHOCT cHWKaBama €MHCHja raca
craxnene Gamre - CO, Muckantyc emutyje 0,131 kg CO, exBuBanemata kWh''
npousBesieHe cTpyje, y nopelemy ca 0,990 kg CO, exsupanenata kWh™' npoussenene
CTpyje Yy TOPHBHOM IHKITyCYy 3a yrajs [26]. YmoTpeba oBe eHepruje, Koja je OOHOBJbHBA,
cMaTpa ce y ONINTEM CIy4ajy KOPHCHOM 3a OKOJIMHY, jep TpPENCTaBJba YIOTpeOy
eHepruje U3 eHepreTCKuX M3BOpa, KOjU Ce CTATHO 00HaBJbajy. ExcriepuMeHTa Ha mosba
ca MHCKaHTYyCOM Ha MHOI'MM JoKalujama y EBpomu mokasyjy na je oBaj yceB ca
HajBehloM MPOM3BOAKBOM eHepruje u3Mmel)y CBUX MOTEHIMjATHUX E€HEPreTCKuX Ousbaka
[15]. IIpema Lewandowski et al. [21] TOIUIOTHA BPEIHOCT CllaMe MHCKAHTyca WU3HOCHU
9,2-17,1 MJI kg™, a mpema Collura et al. [6]: 17,744 MI/kg.

VYBoheme MHCKaHTyca y pEAOBHY NOJFONPUBPEAHY IPOU3BOIBY MOXKE Ce
OCTBapUTH KopuinhemeM CTaHIapAHe MOJHONPUBpeaHe Mexanuzamnuje [27]. 3aBucHO on
HayMHa JOOMjama eHepruje y TePMOCHEPIeTCKIM ITOCTPOjehUMa, LEJIOKYITHA Ha/l3eMHa
O6uomaca MUCKaHTyca ce Oanupa nnu cunpa [28]. 360r cnenupuIHOr KBAIMTETA, CllamMa
MHUCKaHTYycCa je TIOZIeCHa U 3a OpuKeTHpame U nenetupame [24]. Y mopehemy ca npyrum
JUTHO-TENTyTO3HUM OMJbKaMa Onmomaca MHCKaHTyca je BeoMa JoOpor KBajuTeTa
caropeBama [19]. Hanme, omgmike caropeBama MACKaHTyca Cy TOBOJbHHjE My Topelermy
ca IIIEHUWYHOM CJIaMOM M JPYTUM JKMTHUMa, a CIHMYHE Cy OJUIMKaMa CaropeBama
mymMmckor apseha. 306or edukacHe mpouw3BoAmE OWOMace oOBa TpaBa MOXKE HMATH
3HA4ajHy YJIOTY Y OJPKUBO]j OJFONPUBPEIHO] IPOU3BO/IEH TOPUBHE OMOMace y OJIHCKOj
oyayhuoctu [8].

IMpoceuna konnenrpauja C y 6momacu mMuckantyca mzHocu 47% cyBe matepuje
(cm); H—59% cm.; m O — 42,4% c.M.; 1 OHE ce 3HauYajHHje HE pa3iuKyjy u3mehy
JoKanuja u BpeMeHa xerse [20]. MunepaHu cactaB je HH3aK y nopelemy ca cactaBoM
MIIEHWYHE CcllaMe, alli j€ BUIIM OJ MHHEpPAJHOI cacraBa Ouomace BpOOBUX WIIH
TOIIOJIOBUX T'YCTHX 3acajia KpaTke onxoame. CyBa OnoMaca MHUCKaHTyca Yy BpEMe JKETBE
KpajeM 3uMe u 'y paso nponehe (dpebdpyap-mapt) canpxu: 0,19-0,67% N; 0,31-1,28% K;
0,08-0,14% Ca; 0,10-0,50% CI; 0,04-0,19% S; u 1,6-4,0% mnenena [21]. Ilemeo
MHCKaHTyca caipku Behe KOoNMYMHE XpaHWBa M HIDKE KOJIMYMHE TEIIKUX MeTaja y
nopehemy ca menenuma mrymckor apseha [12].

HajBuiie racoBa crakieHe Oaiite MOXKe ce yOJIaXUTH OMOCHEprujoM J00HjeHOM
rajeleM MHCKaHTyca Ha TnocrojehMM IJIOAHUM ¥ JETpajupaHuM  HUBCKHM
MOBPIIMHAMA, I HE W Ha 3eMJBMINHHMM IOBpIIMHaMa ca, 3a caja, HermopeMmeheHnM
exocucTeMoM (Tj. HE Ha MOBpLIMHAMa KOjuMa ce Mema HaMeHa Kopuiihema y HBHBCKa
sewspnmiTa) [13]. MuckanTyc WMa HajBHIIM €HEPreTCKH IIPUHOC II0 XEKTapy:
204 GJ ha’', Bumm Hero apyrm GHOEHEPreTCKH YCEBH: TYCTH 3aCali KpaTKe ONXOJHe
Bpbe u tomone (168 GJ ha™), 6Guommsen on 3pHa yipamux 6umpaxa (27 GJ ha') wm
eTaHon o ckpoOHe min mehepue 6Guomace (14-114 GJ ha™) [25]. 3a npuroc o 20 t c.m.
ha™' oxHOC M3Meljy eHepreTcKor M3asa mpemMa eHepreTckoM ynasy kpehe ce y pacroHy
ox 14:1 mo 20:1 [18]. OgHOC eHepreTCKOr NMPHXOoa MpeMa YTPOIIKY Y HPOU3BOIH
MHCKaHTyca u3HocH 22:1 ca McXpaHOM a30TOM M HaBOAmaBameM, OAHOCHO 47:1 6e3
HCXpaHe ¥ HaBOmhaBama [7].

[Nocneamux roauHa MHTEH3UBHO C€ MCTPAXyjy NMUPOJIM3HE TEYHOCTH JTOOHMjeHE O]
MHCKaHTyca M HUXoBa paduHauyja. [IuposmsHe Te4HOCTH, OOWYHO Ha3WBaHE ,,0HMO-
yJbUMa“, cacToje ce O MUKpOeMyJI3uje IpOou3BOja Ipesla3He Jerpajanuje IoIuMepa
OmspHMX henMjckuX 3uWmoBa: Helyso3e, Xemuienyrno3e M JurauHa [3]. Ilupomusne
TEYHOCTH IIPEACTaBJbajy jEBTHHA TEYHA OWOTOpHBA, ca MO3UTHBHUM YIJBEHHUYHUM
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Ounancom, kojuM Om Tpebaro na ce o0e3d0eam 3HATHO edUKacHHja CYNCTHUTYIH]jA
MHUHEpAJIHUX TOpUBa y CHEPreTCKUM CHUCTEMHMMa Majie 10 Benuke cHare [5]. Hucko-
(GepTUIM3aMOHN a30THU TPETMaHH IPOM3BOJE BHCOK KBAJIHTET ClIaMe MUCKAHTYCa,
Malo Temesia W BEeNIMKYy OMoMacy JMTHHHA, KOjH je HajIOJeCHHjU Kao CHPOBHHA 3a
TEPMOXEMHjCKYy KOHBep3ujy [16].

CHUPOBUMHA 3A UHAYCTPUJY ITAIINPA

MuckaHTyC je BeoMa HMHTEpecaHTaH CHUPOBMHCKM MaTepujajl 3a IPOHU3BOAY
LeTyJIO3He ITyime, 300r BUCOKOr IPUHOCA, MAJIUX TPOLIKOBA OJp)KaBamka M BHCOKUX
cazpaja memysose u xemuuenyiose. Ilynma muckanryca nooujena CTMP-nporiecom
ImyJnupama je oaroBapajyha 3a IojauaBame pelMKIaKe BiakaHa W 3a o0Oe3dehuBame
MEXaHWYKHX OJJIMKa Tanupa KOjU cajpiKe CeKyHAapHa BiakHa [4], a merora cemu-
XEMHjCKa ITyJIna Moke ONTH BeoMa KOPHCHA U 3a MPOIIEC MPOU3BOI-E KapToHa [23].

HPOU3BOJAIBA UHAYCTPUJCKHUX BUOPA3I'PAIUBUX IMTPOU3BOJA

Wunycrpujcky excmoaranujy y Benukoj bpuranmju Bomu Bical Ltd., kxoju je
OCHOBaH Kao Koorepanuja ¢papmepa, paad HOJACTUIAmba Kopulihema Muckanryca [9].
Bical Ltd. mpoumsBomu u mpomaje OuopasrpaauBe OusbHE cyaoBe wuspaheHe of
muckantyca. CymoBu cy 70% oI MHCKaHTyca, NOMEIIAHOT ca MPUPOJHUM CMOJiaMa,
100% cy Gumo-pa3rpaauB NMPOM3BOA, a MOTY C€ KOPHCTHTH Kao yOOWYajeHH CyIOBHU 3a
onbke [9].

Bical Ltd. y capagmu ca VYuusep3uretoM y Bapeuky (Bemmka bpuranuja)
HUCTpaxyje pa3Boj OHOAETpamaOMIHMX IUIACTHYHHMX [IeJioBa 3a ayToMOoOwWIe,
kopurnhemeM MuckaHTyca [9]. MUCKaHTyC ce MOXKe yIoTpeOnuTH Kao OHnoaerpanadmIHoO
CTPYKTYpPHO IyHeHhe y IUIACTUYHHM JeJOBHMa ayToMOOMJIa, Kao IUTO Cy Ha IpHUMep
(demre. Mana qy)XKMHAa OBHX BJaKaHa KOPHUCTH c€ Ja Ja CHary OuonerpanabuiIHuM
IUIacTHKaMa, Koje cy paHuje Owmiie cyBuine cinabe na Ou ce ynoTpeOuiie 3a MHOre
ayromoOmicke aenoBe. [lnmacTuyHu NenoBu ayToMoOMiIa HalpaB/beHW Ha OBaj HAYMH
Hehe ce perpaguparm 3a BpeMme JKMBOTHOI BeKa BO3WIa, ajlk he ce OWOJOIIKH
JIErpainpaTH ako ce Ha Kpajy paJHOT BeKa BO3HJIa KOMIIOCTHPA]Y.

I'PABEBUHCKHU MATEPHJAJI

VY wucrouHoj Asmju yoOudajeHo je Kopuimheme cradaia MHCKaHTyCa MOBE3aHUX Y
CHOIIOBE 3a CJaMHACTe KpOBOBe. Y Ty CBpXYy, onHemaBHO W y EBpomm ce moncruye
kopuiheme crabana Muckanrtyca [9].

[TpousBoama CTPYKTYpHHX OETOHCKHX €leMeHaTa, y KojuMa ce KOpucTe OMJbHa
BJIaKHA, 110CTaje BeOMa MHTepecaHTHo. [Ipema pesynrtaruma koje je moouo Acikel [1],
kopuificlheM MICBEHOT MHCKaHTyca Kao aauTuBa OerToHy, moBehaBa ce uBpcroha
Ocrona Ha mputHucak (3a 4-28%), Ha cabujame (3a 9-25%) u caBujame (3a 4-9%). Kana
ce MIICBEHH MHCKAaHTYC YIPaJu y CMELIy 3a rpene, kao ojadame, nosehasa ce 3a 2-6%
yBpcTohia Ha CAaBUTJBUBOCT.
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JEKOPAIINJA TAPKOBA 1 OKYRhHHIIA

MuckaHTyc TIpeAcTaBjba CBE MONYJIAPHUjY NEKOpaTHBHY TpaBy, Koja ce
npuiarohaBa pa3IMYNTAM YyCIOBHMA Tajela M HAYMHAMA NPUMEHE Y AU33ajHUPABY
ypOaHHX 3eleHMX TmoBpmmHA # OkyhHmma. JloOpo momHocm aeposarahuBame u
3aCeHYEHOCT. MoXe ce KOMOMHOBATH Ca APYTHMM JEKOPaTMBHUM BpPCTaMa, HapKOBCKUM
u ypbaHuM caapxkajuma. Y pacaanunmma ce Hajuenihe nponajy Ousbke ca 1-5 crabana,
KOje cy no0ujeHe U3 pr30Ma, Kao jeBTHHH]E, 3a Pa3JIKy O] MHUKpomponarupanux (ca 1
cTabiI0M), KOje Cy CKyIUbe. Y3 3allUBambe, YCICIIHOCT npecaljiBama MUCKAHTYCa MOXKE
6utn Bucoka (>80%) M BaH ONTHMAIHUX POKOBa. [IpakTHYHO, MOXKE Ce KOPUCTUTH 3a
ypeheme nmapkoBa 1 okyhHHIIa TOKOM IieJie BEreTaluoHe Ce30He.

MEJIMOPALIIMJE 3EMJ/BUIITHUX ITOBPIINHA

Cilama MHCKaHTycCa ce MOXKE KOPHCTHTH U 32 MyJTUUpamke 3eMJBHINITA Y BONMmauMa
[17]. Mymaupamem ce noOuja: ypaBHOTEXKCHHja MUHEpaIH3alija a30Ta y 3eMJBHIITY;
HOCTICILIEHH]a MUKPOOHOJIOIIKA aKTUBHOCT Y 3€MJBHINTY; Mabe (QIyKTyalHje 3eMIbHIIIHE
Biare; peQieKTOBame BHIIE CBETJIOCTH; YIyIlyje KOPOBCKa Bereranuja; nodoJblnaBa
yCcBajame Kalnujyma, a cMamyje caapkaj Ca u Mg y nuuhy; mo0oJsbiaBa BereTaTuBHH
pacr crabana Bohaka; n mosehaBa peyHHK TUI0OBA.

MiucKaHTyC, Ka0 BUIICTOMIIHA TPaBa, PEAyKyje PU3UK 011 epo3uje 3eMipuInTa [14]
U y oarosapajyhem creneny nosehasa caipikaj 3eMJBHUIIHOT YTJbCHHKA 1 OUOAMBEP3UTET
[22]. Hwmxe xonnentpanuje kagmujyma (< 0,75 mg Cd/l xpansmsuBOr pactBopa)
CTHUMYJIMIIY pacT MHCKaHTyca [2], mTo ra mpemopydyje u 3a (uTopeMenujanujy, Tj.
kopumheme Kao OMJpKe aKyMyliaTopa 3a yKIamame KaAMHjyMa U3 TOJbOTIPUBPEIHUX
3eMJBHINTA, PAJU CMakbECHa PU3UKA O KOHTAMHHALMjE IPYTHX yCeBa H 3acaa.

3AK/bYUYAK

[IprMapar TpUBpEeNHN 3HAYa] MHCKAHTYCa je FHETOBO Tajerhe 3a MPOU3BOIBY
eHepruje. 30or eduKacHe MPOM3BOAKE OMoMace W BeoMa JOOpOr KBaJlUTETa 3a
caropeBame, MUCKaHTyC he MMaTH 3Ha4ajaH JOIPHUHOC Y OIPKHUBOj HOJBOIIPHBPEIHO]
MPOM3BO/IKLU caropjbuBe Ouomace y Onuckoj OyayhHocTn. MuckaHTyc ce CBe BHIIE
KOPHCTH M Ka0 CHPOBHMHA 3a IPOM3BOIIbY KapTOHA, OMOpasrpaJMBUX MPOU3BOAA 3a
CBaKoOJIHEBHY ynoTpeOy, kao rpaljeBUHCKM Marepujaj, JAEKOpaTMBHa Ousbka W 3a
MeMopalyje pa3InuuTHX 3eMJBHIIHUX OBPILIMHA.
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ECONOMIC IMPORTANCE OF PRODUCTION OF MISCANTHUS
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Abstract: In this paper we discuss the different possibilities of using
Miscanthus xgiganteus Greef et Deu., a perennial grass, very high annual production of
above-ground biomass. Miscanthus biomass is primarily a very good quality for burning.
Due to the efficient production of biomass, this grass may play an important role in
sustainable agriculture of biomass fuel production in the near future. Secondary,
production of miscanthus is significant for: providing quality raw materials for paper
industry, production of bio-degradable product, its use as an ecological building
materials, development of urban areas and reclamation of land.
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