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EYXAPIXTIEY

Oewpd YPEOS LOV VO EVYUPICTC® Kot dNUOGLo Tov emiPAémovta kafnynt
pov k. I'épto Ogo@avn, dicvbuvt tov Epyaoctnpiov Mnyavoroyiog tov TUMUATOG
I'eomoviag, Pvtikng Hoapaywyng kor Aypotkov Ilepipairovioc tov Iavemouiov
®eccaiiag, Yo TIc TOADTIHEG VIOJEIEELG TOV, TNV OUEPLOTY KATAVONGT, TN GLVEXN
ompi&n Kot TV dyoyn cuvepyosio.

Tic ekpvelg pHOL  €LYOPLOTIEG OTOLG GLVASGEAPOVLS YEWMTOVOVLS TOV
Epyacmpiov Mnyavoloyiog tov tunipatog I'eomoviag, dutikhg IMopaywyng ot
Aypotikov TlepiBdirovtog tov Tlavemotnuiov Osooariog, k. Kapapodty Xpnoto
kot K. Kafariapn Xp1oto, mov pe T YVOGELS, TNV EUTEPIN TOVG KOl TV TPOCMOTIKN
gpyacio TOvg, CLVEROANY OTOPACICTIKA GTNV EMTLYN £KPOGT TOV TEPAUATOC.

Tig Bepuég evyopiotieg kol otov LLEHOLVO YEOTOVO TOL AYPOKTNUATOS TOV
[Movemotmuiov Oeocoariog K. Xovime XwOpo Yo TNV TPOCHOTIKN GPOVTION Kol
TOPATNPNON TNG KOAMEPYELNG.

Télog, evyoprotd Beppd toug k. Kitta Kav/vo, kadnynti kot dievbovvn tov
Epyaotpiov 'ewpywav katackevwv tov tunpatog I'eomoviag, Gutikng [Hapoymyng
kot Aypotwko¥ Ilepipairovioc tov Ilavemotnuiov Oecoaiiog, Kabbg kol K.
Moavpopdtn ABavaocio, enikovpo kaBnyntn levetiknig ko BeAtioong @utdv tov
tuquotog Teomoviag, Dutikng Iapoywyng kot Aypotikov IlepiBdAloviog Ttov
[Mavemomuiov OegocoMag, Yoo TG EMONUAVOELS, TIC VLWOJEIEES Kol TNV

EMOIKOOOUNTIKY] TOVG KPLTIKY).
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IHHEPIAHYH

H téon yia otpo@n TG YemPYiag TPOG TIG EVEPYEINKES KOAMEPYELES e OKOTO
mv mopaymyn Prokavcipmv givol £viovn to TEAETOio XPOVIO. XTI GLYKEKPUUEVN
epyocio peremnke o mMavbog g @uTO KpoV ProAoywkod KOKAOL, TO OmOoio
TPOTEIVETAL MG KATAAANAO Y10 KOAMEPYELD GTIC GUVONKES TOV EMKPATOVV GTN YDPOL
noc. MekemOnkov 2 mowidieg (FRANKASOL kot CARYSOL) wo¢ mpog v
QULTPOTIKY TOLG KAVOTNTA, TN PAOCTIKN OVATTLEN KO TNV TOPAYOYIKOTNTO UE TNV
epopuoy] 4 SPOPETIKOV CLOTNUATOV Katepyaoiag. Q¢ KOPlEg KUTEPYOCIES
Beopnnkov 1 ocvpPotiky, o Popdc KaAlepynmg, M OloKooPdapva. Kol TO
TEPIOTPOPIKO okomtikd. Katd to oyediacpd kot v avdAven Tov TEPpapotog,
ypnowwonomdnke split-plot oyédio 4 upetayeipioewv, pe 6vo mapdyovieg ko 4
EMOVOANYELS. ATO TO OMOTEAECUOTO TOL TEPAUOTOS TPOEKLYE OTL TO LYNAOTEPQ
10c0oTd QuTpOpatog (82%) édwoe M Kotepyooic pe Papd KoAAepynt Kot
akorovOncov M ovpPotikn katepyocio (72,2%), n diwokooBapva (71,9%) kar o
TePLOTPOPIKOC KoAAepyntc (71,3%). Avaueca oto 6vo vpidia 1oV SOKIUAGTNKAY,
vrepoyn elxe N FRANKASOL (82,04%) évavtang CARYSOL (67,68%).

To 1eAkd Hyoc TV PUTOV KaTd HEGO Opo NTOV GYEOV TO 1010 Yo TG OVO
nowkidieg (1,44mn CARYSOL, 1,43mm FRANKASOL) ov kot poKpOoGKOTIKG T
ovtd ™¢g CARYSOL ftav mo €dpwoto Kot mo mpduwe Kotd tnv dvinon. H
ovpPatiky Koatepyooio £0woe TV peyolvtepn amoddoon (444kgbtp), evd pog
Kavomoinoay Kot ot GAleg 3 petoyepioelc pe amodooelg 355, 341kor 332 kgbtp
avtiotorya. Ikavomomtik MNtav emiong ko 1M amddoon ™G BeplloaA®MVIGTIKNG
unyovng pe omoieteg 15,6%.

AmOTV evepyelakn HEAETT), Tposkvuye OTL 1 Kabapn evépysla Kopaivetol omd
3775 MJbtp oV Katepyaoio HE TEPIOTPOPIKO okamTikd Emg 6282 MIbtp ot
ovpupatikn katepyoasio. Ot petayepioels pe diokooPapva kot o Bapvg KOAAEPYNTNG
£dmoav kabapn evépyeta ion pe 4073 MIbtp ko 4278 MIbtp avtictoyo.

Bpébnke 611 0 KLpP1LOTEPOG TOPAYOVTOS EIGPONG EVEPYELNS OTNV TOPAYDYIKN
dwadikacio eivar 1 apdevon (65%), evd axorovbovv n Aimovorn (7,1%) kot n
KaTePYaoia Tov €d0QOVG e TOcooTd Tov dgv Eemepvd t0 7% TOL GLVOAOL TV

EICPOMV.
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EIXAI'QI'H

Me v opyGvmorn TV TPOTOV avOpOTIVOV KOWOVIDV, £Yve Yp1yopa
AVTIANTTO OTL 1] PVOT| OEV UITOPOVCE VA KOADWYEL TIG AVENUEVES OOTPOPIKES AVAYKES
mov mpoékvmtay. Ilpokeiévon va avtipetomiotel avtd 10 TPOPANUA, 0 AvOp®TOG
oTPAPNKE TNV KAAMEPYELD TOL EGAPOVG Y10 VO ETLTOHYEL AHENCT) TG TAPUYWYNG. XTIG
Hépeg Hog mapOAANAQ pe TV vrepPoAkn avénomn Tov TANOLGHOV, EYOLUE Lo
EVIOTIKOTTOINGN OV KOAMEPYEWL TOL  €0GPOVG. H okdylom oot ouwmg
eKpeTdAAEVOT, 00NyNoE o€ Hol VTOPAdo TOV KaAMepyoOhUeEVOVY 60QOV. Mg TOV
6po VIOPAOICT EVVOOVE TNV GLUTIEGTN TOL VPICTATOL TO EMLPAVELNKO GTPOLLO TOV
€04POVG, TNV KOTAOTPOPN NG OOUNG TOL Omd TO. GULVEYN TEPAGULOTH TOV
UNYOVNUATOV KOAAEPYELOS KOl TNV OPOUATIKY Helmon TG opyovikng ovsiag. Ewdwa
YL TG AOQMOELS KOAMEPYOVUEVEG TEPLOYEG EAMOYEVEL O KivOLVOg Vo VTOGTOVV
dwPpwon amd Adbog emepfdoelg. Me Tic €vioveg PpoyonTtdGCELS TopaTnpEiTOL
petaxivinon yOvipov £84.poug Tpog Tao YoUNAITEPA oMUEi TOV AEKAVAV OTOPPONG LE
UN avaoTPEYLLO SUGLUEVT] ATTOTEAEGLOLTAL.

H evtatikomoinom g kaAMépyelag cuvendyetal avénon Tov el0po®v Kabe
HOPONG evEPYELnS. Apywkd pe v ypnomn (oov yio TG epyaciec Kol KOTPLAS Yo
Mmavon, apydtepa pe TV ¥pNnon unyovikov egomAopol kot ynuikov péowv. To
YEYOVOS T, aDENGE CNUAVTIKE TNV KATAVAAW®GT EVEPYELNG TOL TPOEPYETOL KUPIMG
ond OpPLKTO KOUGIUO. XTN CTNUEPLVI] EMOYY] YIVETOL EMITOKTIKOTEPT 1 AVAYKN Yo
e€oovOUN oY EVEPYEWNG, WHE OATMOTEPO OTOYO TN MHEIWON NG KATOVOAW®ONG TOV
neTPpEAioL Kol TNV TPooTacio Tov mePPdAioviog. Me v emitevén Tov TPOTOL
OTOYOV EMTVYYAVETOL LEPIKADS KOl O OEVTEPOS OPOD 1) LEWOUEVT] KATOVIA®OY 00MYel
o€ pelwpéveg ekmoumég pvmwv. o avtd t0 AdYo, oNnUavTIKO KOUUATL TNG £PELVOG
aoyoAeiton pe Vv €€e0peot  KAAAEPYNTIKOV TEXVIKOV HE HEIOUEVEG EVEPYELOKEG
OTTOULTIOELS YOPIG CNUOVTIKTY LEI®ON TNG TAPUYMYTG.

H cvppikveon Tov €1600MUOTOC TOV aypoT®V, AOY® TNG EPUPLOYNG TNG VENS
KATI, mopdAiniao pe tnv EAAEWYN 0POELTIKOD VEPOV TOV TOPATNPEITOL T TEAEL TN
YPOVIO, EKOVE EMTAKTIKY] TV OVAYKT Y0l OTPOPN NG YEWPYIOG OE VEEC KAAMEPYELES.
H EE o710 m\aicio g mepiforrovtiknig g moittikng optoe v 2003/30EK odnyia,
COLPMVO [E TNV omoia, N YOpa pog avorappdvel v vroyxpéwon g to 2010 va

OVTIKOTOGTNGEL TO CUUPOTIKA TNG KOVGUO GTOV TOUEN TOV UETAPOPDV GE TOGOGTO
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5,75%. Avtd evtdooeton otnv yevikotepn moAltikn G EE vy peiowon g
KATOVOA®OONG TETPEAOiIOV, TPOKEWEVOL Vo petwBodv ot exkmoumég COp wor 1
e€apon and 115 eloaywyég metperaiov. H Aon mov mpotdbnke eivar n otpoen g
vewpylag mpog evepyelokés KoAMEPyelec. Ayoviag evepyelakés KOAMEPYELES
EVVOOVUE OVTEC TOV OamO TO TPOIOV TOVG Emerta omd KATAAANAN emeiepyacio
mopdyovtal otePEd 1| LYPA Prokovotua. Metabd TV VTOPYOLVSHOV MO KOAAAMEPYELDV
&xovv mpoPAndel w¢ wavég va mapdyovy VYPO KOOGIUO, 1 eAatokpdaupn, o niiaviog
(yw mopaymyn Provtilel) kor to yAvkd cOpyo, TO GOKYOPOTELTAG KOl Ol GIOPOL
outnpov (yo mopoywyn oafavoing). Xto mAoicld aVTOV TOV VEOV OTOITHOEMY,
Tpaypatotomonke Eva melpapo KAT® omd TpayUaTikéG cuvOnKes 6To AypoKTNnUa TOV
[Movemotpiov Oescoriog otnv teployn tov Beleotivov Mayvnoiog. g evepyslokn
KaAMEPYELlD emAEXONKE 0 NAlovOog AOY® NG HKpNG SLapKELNg TOv PloAoYKoD TOV
KOKAOL aAAG ko e€outiog Tov yeEYovaTog OTL ivan €vo €100G TOV AO TOANIOTEPES
avaeopés, evdokipovoe oty Kevipikn EAAGoa. To mapayouevo Adol tov ondpmv
Tov NAiavBov pmopel va ypnotpomombet dueco oe pnyavny Diesel @tovcio 1 ce
uiypoto pe mETPEALD), HEIDOVOVTOS CNUAVTIKA TO T0600T0 TV ekmopndv CO,. Ta
VIOAEIPIATO TG KOAMEPYELOG LTOPOVV VAL XpNCIUEVGOVLY ®¢ Plopdlo evad 1 mita Tov
TOPAYETAL KATO TNV YOUYPT GLUTIEST Yo e&aymyn Aadtov, sivat dprotn LwoTpopn.
X16)0¢ Tov TEWPdpaTOg NToV Vo peAetnBel n kKoAAEpyela vBpdiov nAdviou
piKpoy  froAoykod KOKAOL KOl 1) TPOCOPHOYY] TOLG G€ O1popo GLOTHHOTO
KATEPYOOSIOG TOL  €0G(QOVE TOL  GLVINPOLV TN  YOVILOTNTO TOL  €0G(POVG.
KaAlepynnkav dvo vfpidwa (Carysol xor Frankasol), kdto amd mpoypotikéc
oLVONKeEG aypol LE TEGGEPLS OLAPOPETIKEG KOTEPYOSIES. ZuyKpiOnKav 1 cupuPartikn
KOTePyaoio. He YpNom apoTpov Yoo TNV TPOTOYEVH] KOTEPYOSIO TOV E€JAPOVS
(ovaotpo®n TOL €3APOVG HE KAALYN TV QULTIKOV VTOASWUATOV), ue Tpia
CLOTAHOTA YOPIG AvAcTPOPN TOV €0dPOoVS, oe Tpla BaOn avaudyrevons. H mpdt
uetayeipon eivar n ovuPfotiki(X) Kotepyooio mov mEPIAOUPAVEL OVOGTPOPT] TOV
€0dpovg oe PaBog 25-30ek, mépacpa pe O1GKOGRAPVA Yo CTACIUO TOV UEYOA®V
oBOA®V YOUOTOC, 2 TEPAGUOTO UE EAQPPV KOAMEPYNTN YO YIAOXWOUATICUO TOV
aypov Kot Téhog evooudtoon treflan pe diokooPapva. Xt devtepn kotepyooio Eyve
avapdyAevon tov edaeovg o€ Pdbog mepimov 18k. pe Papd korliepynm(BK) ko
émerto akolovOncav ot ideg emepPdoelg e v TponyovUEVT KOTEPYAGia. TNV TPiTN
petoyeipion  éywve  xotepyosio oe  Pabog 13ex mepimov e TEPIGTPOPIKO

okomtiko(I1X) kot axolovOnoe evooudtwon treflan pe diokooPapva. v tétaptn
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nepintoon £ywvav dVo Kotepyaoie pe diokooPapva(A) ue Paboc katepyasiog 8-10gk
Kot akolovOnoav 2 enepPdoeic pe ehaepd KaAlepynti kal evooudtoon treflan e
dtokocBdpva.

KobBog otig pépeg pog yivetonr mpoomdbeio yioo PEIOON TOV EVEPYELNKADV
EI0POMV, £YIVE GUYKPION HETOAED TNG MO €vEPYOPOPOL cLUPBaTIKNG KaTEPYATTOG Ko
TOV GA®V CLOTNUATOV UEIWUEVNG KOTEPYOSIOG 7OV TAPOVCIALOVY  UEIOUEVEG
ATOITOELS OE KATAVAA®GN EVEPYELOC.

Ykomog ¢ epyociog elvar vo pehetnBel pio koAAiépysin m omoio vo
evappoviletor otovg otdovG TG aypoTikng moltikng TG EE kot g ydpog pog n
omoio VOOKIUEL HIVOVTAG IKOVOTOMNTIKES ATOOOCELS LE LUKPO EVEPYELNKO KOGTOG, EVM
nopdAinia umopel va ypnopomombBel ce aueWIoTOpd YOPIiG vor €xEl HEYOAES
OTOITAOES OE OpdEVTIKO vepd. Anhadr| va peiemnBel g kKoAMépysio mov va

KkaAvmtel Tig amoutnoel g EE kot tov aypotdv, pe éppeca mepifariioviikd o@EA.

EAADPOL- KATEPI'AXIA

1. EAA®OX

‘Eda@pog xoAeiton 10 yoAopd EMPOVEIOKO GTPOUO TOL QAOOV TG YNG, TO
omoio oynuotiletalr amd TNV ATOGAOP®OTN TOV HUNTPIKOV TETPOUATOV HE TNV
emidpacn  Sl0QPOP®V  QLOIKAOV, YNUIKOV Kol  POAOYIKOV  TOpayOvVIOV — TOL
nepiBdrrovrog (Toatoapéing, 2000).

Ta ocvotatikd tov €dapovg eival tpio, N dupog 1 WO¢ Ko n apythog. H
avaAoyiol TOVG 6TO £00POG TPOGOIOEL KOl TOV YOUPOUKTNPIOUO MG AUUDOOVS, TAVDOOVS
Kot apytkmoovg kot kabopiletar amd To uNTPIKd TETPOUO KOt TO OEPTO VALKA.

To £d0poc amd yempykng dmoyng ivotl £vag [N ovavEDGLILOG PUGTKOS TOPOG
IOV YPNOIUEVEL GTO VO TapEYel oTNPEN OTA PLTA, Vo To €POOLAlEL He vePO Kot
Opentikd otoyeio omapaitnta ywoo v emPioon tovg. Emiong oeyduevo Tig
KOTAAANAEG Katepyaoieg (yihoyoudtiopa) omotelel T0 KatdAAnAo mepdilov yia

™V BAAGTNON TOV GTOPOV.
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2. KATEPT AYIA

Me tov 6po katepyocio evvoobue OAeg ekeiveg Tig emeuPdoelg mov yivoviot
070 £30/(p0G Ll OKOTO VoL dNUIOVPYNCOVE KAAEG GUVONKES AlEPIGLOV, GTPAYYIONG TOV
€00povg Kot avamtuéng kot oeicovong ywoo v pila. Emiong emrvyydvovue
EVOOUATOON TOV VIOAEWUUATOV TNG TPONYOVUEVNG KAAMEPYELNG, KATOGTPOPY| TOV
Claviov kot onpovpyobue KatdAAnin omopoxkiivn. o va metdyovpe Olo To
TOPOTAVE® YPNOLUOTOOVUE TANOOG UNXOVNUATOV TOL OOKOVV TAGELS Ol OTOLES
TPOKOAOVV dtdTunon, epeikvuopd ko ovumicon (Féutog, 1994). Anotéheoua avtdv
TOV TACEWV EIVOL 1] YOAAP®OGCT TNG ETLPOVELINKNG EOAPIKNG GTOPAdNS.

Yxomdg NG Katepyasiog stvat:

. Qriloy®UATICHOG TG EMLPAVELNKTNG GTOPASNS TOV £6GPOVG
. O éreyyog tov Qlloviov
. H Beltioon tov @uokdv 1010THTOV TOV €04povg Ommg eival TO

TopdOES, M vypacia, 1 Beppokpacio kot 1 doun ToV £64POVC.
. H dwoyeipion T@vV QUTIKOV DTOAEUUATOV
. H evooudtoon Mmacpudtov, d0QoBEATIOTIKOV Kot

(PLTOTPOGTATEVTIKAOV OVGLOV

. H xatamoAéunon evidopmv mov dtaxepalovy 6to £60.poc.
. H npootacio tov ddpovg and tn diPfpmon

. H conédomon twv edapav

. H d1apdpemon tov £ddpoug yia dpdevon

H ypion tov unyovnudtov katd v Kotepyacio Tov €0aeovg pmopel vo
opnadomomBel oe 600 Egywplotd otTddl OAAE Oyl Kol avoykaoTikd o€ 600
OLPOPETIKEG  YPOVIKEG TEPLOOOVS. To mpdTOo 0TAd1I0 TO Omoio ovoudleTon
‘Tpwtoyevis” 1 “kipra karepyacia” TEPMOUPAVEL TN ¥PNHON UNYOVNHATOV TOV
AVOLOYAEVOVV TO £30POG 6€ peydlo oyetikd Babog (15-40 cm).

"Exet ¢ kbplo o16)0, T Pektioon g doung tov €8dpovg pe tn dnuovpyia
TOL KOTAAANAOL TOP®OOVLE Yl TNV avartuén tov plikod ovotnuatoc. Ta
HUNYOVILOTO IOV ¥PNOIULOTO0VVTOL €ivol Katd KOplo AdYo T GpOTpO Kol Ot
KoAMepyntés. H emodveln Opwg mov dmuovpysitor petd tn xpnomn ovtov Tov
pnyovnudtov elval opKETA TPoyLd Kot YOAOPN HE CULVEREWL Vo UV WITOpel va
tomoBetnBel 0 omOPOG Yy Vo EYOVUE KOVOTOMTIKO QUTPOUO KOl OVATTUEN TOV

eutdv. I'U avTtd T0 AdY0, aKOAOVOOVVY [ oelPd amd GAAeG emeUPACELS TOV CKOTO

Institutional Repository - Library & Information Centre - University of Thessaly
19/05/2024 15:13:48 EEST - 3.146.34.55



£YOVV VO 1GOTEODGOLV, VO YIAOXWOUOATICOVV KOl VO CUUTIECOVV G€ KOTAAANAO Paduo
TNV OVOTEPY EMPAVELNKT OTOAO0 TOV €6APOVE £TGL MOGTE v, dnovpynbovv ot
KOTAAANAES GLVONKEG TTOL OTOLTOVVTOL Y10l IKOVOTOMNTIKO QUTpOa, PAGCTNON Kot
avantuén TV uTOV. To devTEPO 0TAd0 TOV eMeUPacewv ovopdaletal “oevTepoyeviig
Katepyacio’ 1 “mpostowacio TS omoporlivys”.  To  pnyovipoto IOV
YPNOLUOTOOVVTAL GE QLTO TO OTAOO £ival KAAMEPYNTES, EAAPPVTEPNC KATUOKELNG
Ao oVTOHG TOV YPNGLLOTOLOVVTOL GTNV TPOTOYEVH KATEPYATTH, KAODS Kot S1UPOPES
ofdapveg, KOAVOpOL M Kol cLVOLOCHOL AVTAOV TaVTOXPOova N pepovopéva. Ta Padn
KOTEPYOOSIOG QVTAOV TOV UNYOVNUATOV glvar pukpoTepa kot dev Eemepvovv ta 10 cm .

Av Ko | TpwToyEVNG Kotepyacio eivar dvvatd vo mpaypotomombel akoun
Kot Alyeg pépeg mpwv amd tn omopd, €V’ TOVTOLG, Y10 AVOLELITIKEG KAAMEPYELEG Eival
TPOTOTEPO VO, LEGOAUPNOCEL €vol YPOVIKO SLACTNUO UEPIKMOV HNVOV HETAED NG
TPOTOYEVOVS KOl TNG OEVLTEPOYEVOVS KaTEPYATING. Me avTO TOV TPOTO, EMOUDKETAL O
OLVOVAGUOG TOV MPEAEIDOV TOL TPOKVTTOVV TOGO OO TN UNYXOVIKY KOTEPYOGio OGO
KoLl oo TNV €MOPAON TOV KOUPK®OV @otvopévev. Ot kikiot dtafpoyng - Enpavong
Kol Toyopotog — téng Ponbodv oto Opvupatiopd TV peYOA®V POAOV 7OV
aeNVOVTOL HETE TIG TPMTOYEVELS eMEUPACELS OLEVKOAVVOVTOG UE TOV TPOTO OVTO TO

£PY0 TOV unyavnudtov g dsvtepoyevoic katepyaciog (Hamblin, 1987).

MHXANHMATA KATEPI'AYIAY

1. APOTPO

To épotpo elvar 10 PactkdTepo Kot I06OC OO TO TOANOTEPO LUNYOVILOTOL
TPWOTOYEVOLS KATEPYOASIAG TOV £0APOVE. AToTeEdEiTal MO L KOIAOJOKO TAV® GTNV
onoio givon otepewpéva pécw Pacewv (otafdpia), To COUNTO TOL EEPOVY T VVIE,
TOVG OVOCTPENTNPESG Kot TiG evbuvinpies. [lavo oto mAaiclo pmopovv va ctepewbovv
Kot Ao Bondntcd eoptipata 0nwmg Tpoyoi pubuiong Babovg 1 dickot ydpatng. H
KOIA000KOG TOV apOTPOV givar TomobeTnuévn dtaymvimg Tpog v devbuvon kivnong
tov glkvotnpo (Toatoapéing, 2000). To vvi pali pe Tov OVOGTPETTAPO TPOKOAEL
Ko piog Awpidag opbBoywvikng dtotopng, mapdiinia pe v devbuveon kivnong,
avoymon, Opovppaticpd kot avactpoen g (Féutog, 1994).To uéyebog tov opiletan
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amd Tov aplOpd TOV LVIOV Kol TO TAATOG KOTNG TOVG ONAadn Tng kdBetng omdotaong
HETOED TV VONTOV TPOEKTAGEMY TOV oTpMoe®V 1 evduvinpiodv. H amdctaon avtn
HeTPETaL 6€ {VIGEG, TPOGSIOOVTAG KOl TOV AVAAOYO YOPUKTNPIopd 610 dpotpo (m.y.
o6tav ovt 1 omodotaon givar 12 ivtoeg to yopaktnpilovpe 12apy). Xto cOyypova
adpotpa VIAPYEL 1 dvvatoOTNTO TN N omdotacn vo pvOuileton avaioyo pe v
KOTAGTAOT] TOL YOPUPLOD Kol TNV 1o}V TOL EAKLOTNPO ALEOUEIDVOVTAS TO TANTOG
Katepyaociag. Meyddo poro eniong €xel Kot 1 AOGTAGT TOV TAUGIOL amd TO £60POG
(Vyog apdTpov) KAOMG LE TO OPY®IO YIVETOL Kot SLOEIPIOTN TOV VTOAEUUATOV TNG
wponyobuevng kaAAiépysoc. Oco peyohdtepo eivar 10 HWog tOov apOTPOL TOGO
TEPLGGOTEPO OYKO VLTOAEIUUATOV umopel va dlayelplotel. Avdioya pe tov tpdmo
oTEPEMONG TOL OPATPOV GTOV EAKLOTNPO SLOKPIVETOL GE QEPOUEVO 1| AVAPTOUEVO,
nuovaptopevo Kot cupouevo. @epdueva 1 avaptopeva eivol ekeiva Tov cuvocovtol
petd tpia onueion TOL VOPALAIKOV TOL €AKLOTHPA Kol OAO TO Pdpog TOVG
vrnoPoaoctdleton amd tov eAkvotpa. Ileviduva dpotpa 1 Ko peyoddtepa dpotpa
aVNKOLV GTNV Katnyopio ToV MUovaptOpHeEVOV Kol €KTtOg omd To Tpio onueia
avapTnong otov eAkvoTipa dtabétovy kat fondntikd Tpoyd 6to ToW pEPOg tovg. O
TPOYOG avTdG Katépyetan Kot otnpilel pépog tov Papovg Tov apodTPoL ATAV TO APOTPO
avoyavetatl. Ta cupodpeva ApoTpa. PEPOLV TPELS TPOYOLS OV GLYKPUTOVV OAO TO
Bapog kot Tavtoypova puBuilovv kot v oplovtioon. Avtd to dpotpa EAKOVTOL Omd
™V 00k0 €AENG Tov gAkvotnpo. Mo GAAN dtdkpion mov yivetol ota GpoTpa glvar
HETOED TOV OAMAMV KOl TOV 0vOoTPEPOUEVOY apotpwv. H dtapopd tovg eotidleTon
010 OTL T OEVTEPA OVOCSTPEPOVY TO £00POG TTPOS OOl KatevOvvon embopovdue
avegapmnta and v KotevBuvon Kivnong Tov EAKLeTPO.

Amotélecpatng Kotepyasiog ivotl 1 Komr, 0 OpLVUULOTIGUOS Kot 1] avaeTPOON
TOL €0GPOVG UE TALTOYPOVI] EVOMOUATMOOY TOV VTOASYUUATOV TNG TPOTYOVUEVNG
KaAMépyeng. H ewova tov eddpovg petd v eméuPaon pe dpotpo givor  youvo
£00.p0G, ME MEYAAOVG GPMAOVG KOl TOPOVS, EAAYIOTN CLYKPATNON VYPUGIOG Kot
HeyaAn KukAogopio ToL aépa, GUVONKES EVIEADS OKATAAANAES Y10 TO QUTPOUL TOV
ondépwv. Otav to opydpoTa yivovior OvOnwpo yior eapiveég KaAMEPYELEG VT OgV
elvalr wpoPfAnua yati pe v EmOPAOT TOV KOUPIKOV CLVONKOV TOL YEWDVA
(rayoviég, Bpoyn, xov) OpvupatiCovrar 6hot ot peydrot oB®AOL Kot EOHOADVETOL 1)
EMLPAVELL TOV YWOPAPLOD.

H xoatepyacio pe apotpo £xel G GTOYO VO TPOETOIUACTEL TO £S0(POG £TCL DOTE

Vo TOPEYEL TIC KAADTEPEG SVVATEC GLVONKEG Yo TV avantuén Tov eutov. Eivot
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oldedopéVn ¢ OAO TOV KOGHO YloTi SIELKOAVVEL TIC VTOAOUTEG KATEPYOAGIEG OV
aKOAOVOOVV 0POH EVOMUATMVEL TA PUTIKA VITOAEILUOTO, EAEYYEL AMOTEAECUOTIKA TO
ethoto Kot toAvety Qillavio ko divetl kodég amodooels (Toatoapéing, 2000).

Ouwg etvar pia kotepyoasio mov €xel aVENUEVES AVAYKES O EVEPYELDL KoL 1oYD
pe omotélecuo vo avEavetal To KOGTOG TOPAYOYNG TOV YEMPYIKMOV TPOIOVTW®V.
Sougpwvo pe tov Kafordapn (2004)ot anaithoelc 6€ EVEPYELL Y10L OPYOUA OVEPYOVTOL
oe 21,7 MJI6tp evd o €dapooyions Kot o Papdg KarAepyntig amortodvv 15,9 ko
12,3 MJbtp avrtiotoyo. Emmhéov pe Tic evtotikéc emeuPdacelg pe  apotpo
mapatnpnOnKav Kot opiopuéva TpoPAnpata, 0nwmg 1 dnuovpyia okAnpov opilovta
apéonc kato and to Pabog katepyasiog (hard pankat n emitdyvvon g SaPpmong
oe €daopn pe KAlon. H duiPpwon eivor ic0¢ T0 oNUOVTIKOTEPO U OVOCSTPEWLLO
TPOPANLO TOV CLVOEETAL [E TN CLUPATIKY KATEPYUTin LE APOTPO. Me TNV ovasTPOPT
TOL €04(POVG KOTA TO OpPYy®UE, TO QULTIKQ VLTOAEIUUOTO TNG TPONYOVLEVTG
KOAMEPYEWG EVOOUATMOVOVTOL OTO £00p0G Kol HE TIG EVIOVEG PPOYOTTMOGELS TO
£00.p0G TaPACHPETAL OO TO VEPO GE YUUNAOTEPO OTUEID TOV AEKOVDV OTOPPOTG.

Eneidnto €d0a¢pog mapapével akdAvmTo yio peyddo ypovikd ddotnua givol
mOavd va vrootel dtaPpwon and ™ Ppoyn 1 Tov Avepo. Extipdron 6t1 mepinov 1o
1/3 ¢ kaAlMepynoung yng Taykoouia £xel tapacvpbei og younAdtepo onueio, Aoy
™ ddPpmaong ta terevtaio 40 £tn (Pimentel et al., 1995)Xtig nepiocotepeg ympeg
™m¢ Evpdnng, ta €ddon ametlobvior and 1 ddPpwon o€ Kamowo Pabud aAAid to
TPOPANUa elvarl mo onuavtikd otnv mepoyn s Mecsoyeiov. O pécog pvbude mov
YOVETOL TO £00.POG UE TN ddPpwon ota emkAvy €001 otV Evpdnn, eivar 17 tdvol
avé ekTaplo kot ové £tog kol eivar mOAD UEYOADTEPOG amd TOV HECO PuOUo
dnpovpyiag tov £ddpovg mov ivar 1 Tovog avd ektdplo kot avd étog (Anomynous,
1999),

O1amo0d00elg TOV KOAMEPYELDY GTO. €0GPN TOL £YOVV LIOOTEL JLAPpwoN
etvar 20-65%yapunidtepeg S10TL 1 S1APPMOOT LEUDVEL TV YOVILOTNTO TOV £50(QOV KOt
™m dbecuomra tov vepov (Papendick, 1992)Avtod cupPaiverl d10tL tor Opemtikd
otoyeio ko 1 opyavikn ovoia mapacvHpovrol. [Ipokepévon va aviiotaductovy ot
OPVNTIKEG  EMMTAOCES NG OWPPMOONG  YPNOWOTOOVVIOL UEYAAEG TOGOTNTEG
Moo UATOV Kot £50QOPBEATIOTIKAOV [LE OTOTEAEGLLO VO OILLOVPYEITOL POTOVOT) KoL VO
av&avetal 1o k6otog Tapaymyns. H dtdfpwon avéavel 1o k66T0g TapaymyNg Tepimov

Katd 25% kdabeypdvo Adym avdykng avénong tov eicpomv (Pimentel et al.,1995).
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Mo dAAN dvuouevng emidpacn 6To £00.(PpOC TOV GUVOEETOL HE TNV EVTOTIKN
KOTEPYOOIQ PE VVAPOTPO EIVOL 1] CLUTIEST TOV €OAPOVG. XVUTIEST Elvar | avENCT T™NG
TUKVOTNTOG TOL €0GPOVGS, 1 Ooia TPOoKaAEital amd TV doknomn Tdoemv 6To £60.00G.
H ovunieon mpoxodeitoar and T cvyvn Kivnon YE@PYIKOV UNXOVIUOTOV UEYAAOL
Bapovg pésa otov aypd OTMG Ol YEMPYIKOL EAKVOTIPES KOl Ol UNYOVEG CUYKOUIONG
Kaw and to. gpyodeio kotepyaciog mov epydloviar péco oto €dagog (Chancellor,
1977). Avtd ovpPaivel d1OTL OTAV YPNOLUOTOIEITAL VVAPOTPO GTNV TPOTOYEVN
Katepyaoia, aKoAoLOOVV OpKETEC OEAEVOEIS TOL EAKLOTNPA OTINV OELTEPOYEVN
KATEPYOSTia UEXPL TNV TEMKT] TPOETOLLOGIO TG GTOPOKALVIG.

Otavn katepyacia Tov £6dpovg yivetoanw o otabepd Pabog ko pe 1o idto
gpyaieio kotepyooiag, pmopel va dnuovpyndel oxinpn ko adaréparn {ovn (hard
pan) n omoia gival évol GUVEKTIKO GTPOUA €0APOVG OKPIPDS KAT® 0md To PAbog
Katepyaoiag. Amd Ta epyareia koTepyasiog, TO VVAPOTPO dNUIOLPYEL TO peYaADTEPO
mpoPAnua kabmg otav epydletonr 10 Katw pHEPOG TG Pdong cvuméler 10 €00pOG
(Chancellor, 1977)H oxAnpn kot adromépotn {dvn, mopeumodilel v avamtuén tov
pllov oe Pabvtepa oTpdpATA TOV £6GPOVS Kot EXNPEALEL TNV GTPAYYIGT) TOL VEPOU.

H opyavikn ovcio tov €ddpovg eivar omd to MO GNUOVTIKE GLGTATIKG TOV
€00(povG. Q0TOGO e TNV €QAPUOYN TNG CLUPOTIKNG KATEPYACING HE LVAPOTPO, M
OpPYOVIKY] OVGI0 TOV €30QOV GLVEYDG HetdveTal, Avtd cupfaivel d10TL Katd v
AVOGTPOPN TOV €0G.QOVGS LLE TO OPYW®LL, O £VTOVOG AEPICUOG TOL TPOKAAELTAL, AVEAVEL
™ 0pdon TV HKPOOPYOVICU®MV, Ol OTOi0l TPOKAAODV  OlACTOCT TNG OPYOVIKNG
ovciag Tov £6aPovs. EKTOg amd TV eVIaTIKY KATEPYAGia TOV £0APOVE, M LEI®ON NG
OPYOVIKNG 0LGI0G OQEIAETOL KOl GTNV GOUAKPVVGT] TOV PUTIKOV VTOAEIUUATOV Kot
OTNV OVTIKOTAGTAGT TOV OPYOVIKOV MTOCUATOV He avopyava. Extyudton 6t péca oe
éva daotnuo mepimov 20 etV EVIOTIKNG KOTEPYACIOG, TO TEPIGCOTEPO YEWPYIKA
£dapn yavovv to 50%tov avbpaxa (Kinsella, 1995)H peimwon tg opyavikng oveiog
emnpedlet ) doun Kot TV otafepOTNTA TOL £6APOVG, TNV KOVOTNTO GLYKPATNONG
vypaciog, T PLOOTIKN KovVOTNTA, TN PLOAOYIKT dPAGTNPLOTNTO KOl TNV KAVOTHTO
ovykpdatnong Opentikdv otoryeiov (Holland, 2004) Eniong pakporpdbeoua pmopet
VoL KAVEL TO £00/(pOC TO ETMPPENEG OTN SAPPWOT, 6T cLUTiesN, otV O&von, otV
aAdtoon kot oty élkewyn Opentikdv  otoyeiov kor vypaciog (European

Enviromental Agency, 1998)
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2. KAAAIEPTHTEX

O KoAMepynmg elval £vo pUMyAavnuo Tov EVIAGGETOL GTNV KOTnyopio. TwV
epyorelov Katepyoasiog Tov €34POVS, e EAAoUATO 1) dOVTLO, TMV OTOIMY O GKOTTIKOG
unyaviopog €xet m popen ehdopatog (dovtov) (Toatcapéing 2000). Ta eldopota
aVTA EXOVV SLAPOPES HOPPES, oynpoTa Kot peyédn. Arotelovvtal cuvibmg amd dvo
TUNUOTO, TO TPMTO KOl HEYOADTEPO KAAElTOw PAoM 1 OTEAEXOC Kol €lval GKAUTTO 1)
€0KOUTTO, VO TO JeVTEPO TO AeyOpevo “vvi” €pyeton o€ EMAPN e TO £30(POC Kol TO
OVOLLOYAEVEL.

H ypron tov epyodreiov pe eAdopoto TPpoKaAel avapdyAenon Tov €3A(POVGE,
Y®Pig avaoTpoPn Tov, oL 00NYel otn PBeATion TOL TOPDOOVG, KATACTPOPT TMV
Claviov kot evoopdtoon Mracpdtov kot (ilavioktovov. H kopla dtaeopd and to
Gpotpo elvar OTL ot KOAMEPYNTES Ogv TPOKOAOVV avaGTPOPY] TOL €ddPovs. To
OTOTEAECUO, KOTA TNV TPOTOYEVI] N O€LTEPOYEVN Kotepyosio eSaptdTon omd 1N
SLUOPPM®OT], TO GYNUA KoL TO HEYEDOC TOV EAUCUATOV.

O koAMepyntig avaroyo pe Tov okomd Tov Tpoopiletat, el TNV KATOAANAN
SUOPE®OT TAGIOL KOl QEPEL TO, avAAOY €EAPTALOTA YO TNV KOTEPYOCIO TOL
€00(QOVG. Agv EMTVYYXAVETOL TANPNG EVOOUATMON TOV QUTIKOV LITOAEUUATOV EVED
ot umopel va BeATimBel pe ™ xpnon TOV KATIAANA®V TOTOV VVIMV.

Ot KoAMepYNTEG avAAOYaL LE TOV GKOTO TTOL TPOoOoPIilovTal KOl Yo TOV 0Toio
elval KATOOKEVAGEVOL UTOPOVV VO, S1aKplBohv GE!

Ynedagokorhepyntég (subsoilers)

KaAhepyntés “Bapéws tomov” W “Papeic xatliepyntés” (chisels)

KoAlepyntég “uéeov tomov” | “uécor kaiiiepyntés”

KaAlepyntég “edappov tomov” 1M “clappoi xaliiepyntés” (field cultivator)
5} “00ovrwTés ofidpves ue 6tabepd 1 ElaTnpPiOTd CHOUATA .

Ot VEdaPOKAAMEPYNTEG  YPNOOTOOVVTOL Yoo TN dopbwon g
CLUTVKVOGNG TOV €0GPOVE KOl TNV KOTOGTPOPT TOV adloméPacTov opilovia mov
npokoieitor omd TV cvveyodpevn Katepyacio oto o Pabog. ‘Exovv evioyvuévo
mA0ic10 Ko oTifapn KataokewT], Kabmg O To eE0PTHUHOTAE TOVG ivar amd avOeKTIKA
vAkd. ‘Eyovv m dvvatomta va katepydlovtatl 1o £€00pog oe peydia Badn petagd 30
kot 50 cmevo umopovv va etacovv kot e faboc 60 cm.Me v TpocHnkn edK®V
eCOPTNUATOV GTO VVIA TOLG UTOPOVV VAL XPNCILOTONOOVV Kot Yo S1EVKOAVVOT TNG
OTOGTPAYYIONG TOV €30(POV, ONUIOLPYOVTOS £va. OIKTLO TPOCOPIVOV VIOHYEL®V

COANVOV.
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Or koAMepyntéc Popémc tOmOL Tpoopilovior KLpimg Yoo TPO®TOYEVN
Katepyacia tov €d30povg oe Padn epyocioc petad 20-30 cm.Tw va emrdyovv
peydio Padn Exovv apketd Papog amd 200 émg 500 Kg ava pétpo mhdtovg
Katepyaoiag kol Bo mpémel va Exovv otifapn Katookevr pe avlektikd miaicto. To
TAOiG10 givarl opBoydVIOv oYNUATOG Kot PEPEL 2-4 LETOAMKOVS KOTAOSOKOVS UEYAANG
AVTOYNG TAV® GTOVG OTOI0VG GTEPEMVOVTOL TO. OKOATTIKA £E0pTHHOTA TOV Bo Tpémel
emiong va eivol apkeTd avVOEKTIKA MOOTE VO, VIEPVIKOVV TIG CLENUEVES OVTIOTAGELS TOV
€04pOoVG Kot Vo UnVv kataoTpéPoviol. Avtd ta eEaptiuota givar cuvnbwg eAdcOTO
GKOUTTA 1] MUELKOUTTO KOl OTN (o TAELPE, 0TO onueio Tpdcsdeong e TO TAAICLO
LITOPEL VO PEPOVY UNYAVICHOVS ac@aAeiog (EAathpla, KoyAleg datunoemd, K.4) dote
Vo VTOY®POVV Y®PIG VO KATACTPEPOVTAL OTAY GLUVOVIIIGOLV KATOW0 1oYLPO eUndO0
070 £30p0G KaTA TNV gpyacio Tovg. H dAAn mAevpd tov oteleydv @EpeL LITOJOYN YLX
TomoHETNoN TOV VVIOV Ta omoia elval avOeKTIKA, OPOPOV GYNUAT®V Kot HeyeOdV
AvVOAOY®S TNV epyacio TNV omoio KAAOHVTAL VO ETITEAEGOLV.

Ot peydrec amootdoelg mov tomobetovvtarl ta otehéyn peta&d tovg (25-60
cm) Kot 1 ToToBETNON TOVG 6€ d1ad0YIKEG GEPES (OTIC EpYOLELOd0KOVC) KOOMG Kot TO
ueydAo oyetikad erevbepo Vyog tov mhotciov (60-85 cmemitpémovy ) diélevon Twv
QULTIKOV VTOAEUUATOV HETAED TOV GTEAEYMV WE GULVEMELD TO UNYGVNUO Vo pnv
"unovkadvel" (Kapapovtng, 2005).

Ot KoAMEePYNTES EAAPPOV TOTTOV 1 0OOVTMOTES GRAPVES LE EAUTNPLOTA CAOUATOL
wpoopilovion  povo Yoo devtepoyevn Koatepyosio. Eivor cuvnBog  elapprig
Kataokevng kot epydlovral o pkpd Badn (5-10 cm).Adyw tov pikpod Babovg kat
TOV Yeyovotog OTL Tpoopilovtol TOAAEG QOPEC Yo TV TEAIKN] TPOETOLUAGIO TOV
€04POVC TPV TN oTOopPd OTOL TO £30(POC TPEMEL VO Eival €MIMESO TO. EAAGHLOTO TOV
xpnoporotoHvtal ivor pkpol mAdTovg Kol ToAAL og aplBud dote vo kotepydlovtol
oM v emedveln Tov €dapove oto Paboc epyaciag tovg. Emiong emtuyydveton
katactpop| {llaviov, Tov Tpdtov 6Tadinv avdrtuéng, ot tkavoromTtikd Babud. Ta
eMdopata €MioNG OV YPNOLUOTOOLVTOL €lvol TOAAEG (QOPEC EVKOUTTO YOIl 1|
EMOOTIKOTNTO TOVG TPOKOAEl emumAéov Opvupotiopnd v ofdiwv AOY® TV
TOAOVTDOGE®V TOV TPOKAAOVVTAL EEOTIOG TOL GYNUOTOG KOl TG ToXVTNTOS EPYOCIAC.
Ta vvid Tov YpnooToloVVTAL Elval Kot 0VTE EAAPPES KATAGKELNG KOl o oTeVd. To
dtdxevo petald tov otedeydv (10-20 cm)ropd T TomofETnon TOVg 6 SLAUSOYIKES
oelpéc kabme katl to elevbepo Hyog Tov TAatsiov (45-60 cm)eivor pikpd, Yo owtd

Kol OEV UTOPOLV VO EPYOCTOLV 1KOVOTOMTIKG — UE TNV TOPOLGIO  QULTIKOV
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vrorepupdtov  (Kapapotvtge, 2005). Yrdapyouvv emiong kot KaAlepyntég pe otobepd
eddopoto. Ot KaAMepynTég T0TE €XOVV TOAAA KOl TUKVA OTEAEYN Kot cuvdvdlovTon
pe KvAlvopovg-ofmwiokomovs. Ov aypdteg ta ovoudlovv “mpoetowociog yoti
YPNOUYLOTOLOVVTOL KATA TO TEAEVTOIO GTASIO TPOETOLAGIONG TPV T CTOPE.

M evdigpeon xoatnyopio HeTaED TV Papév Kol EAAPPOV KAAMEPYNTOV,
elvat o1 péosor kaaAMepyntés. To mhaicto elvarl oyetikd avOeEKTIKNG KATAOKELNG AAAG
TOL VAIKA 7TOV TO OOTEAOVV Elval LUKPOTEP®V JAGTAGEDV (S10TOUN, THYOG) amd aVTA,
tov PBapéwc tomov. Ta eldopata givol kol oLt PKPOTEPOV SATOU®OV, GVVHOWOG
NUWEVKOUTTA KOl GE PEPIKEG KOTATKEVEG AKOUTTO EVA TO, VVLA TOV YPT|GLLOTOLOVVTOL
elval TOpOmANGCIOV TUTOV e TOL Popy KOAMEPYNTN HE UIKPOTEPA OUMS TANTY
(Kapapovtng 2005). To Pabog katepyasiog KAT® OUMG OmO €VVOIKEG GUVONKEG
(xorapod €d0pog, devtepoyeVig Katepyacia) pmopel va etacel og Baon 10-15 cm.H
andotaon petald Tov otereydv Kopaivetar omd 20 Eog 25 cmkat tomobeTovvion oe
dvo N tpelg opés (epyaretodokoi). To ehevBepo Dyoc Tov TAaciov Tov Ppicketat
ota 60 éog 75 cMoe cuvOLOCUO pE TIG AVENUEVEG OMTOGTAGEIS TOV GTEAEXDYV GTNV
ol oepd, M omoia givarl durhdoia 1 TpuTAdota (avaloya pe Tov aplOid TV GEPOV)
amd v andotacn tov otedeydv (20-25 cm)ra omoia eivon tomoBetnuéva, Bonbovv
OTOV TEPLOPICUO TOV EUTAOK®V (umovkodpata) amd To QUTIKG VLTOAsippota

(Kapapovtng, 2005).

3.XBAPNEX

Ov ofdpveg elvar ONUOPIAY  HNYOVALOTO  OEVLTEPOYEVOVS KOTEPYOUGING.
Xpnowonowobvtal avadAoyo HE TOV TOMO TOVG Yo OLIPOPES KOAAMEPYNTIKES
emepPacelc. Ot dvo KOplot TOTOL oPapvdv, eivarl ot 000VIOTES O1GKOGRAPVES KOl Ol
duvapodotodueveg ofdpves (Toatoapiing, 2000).

O1 diokooBdpveg eivan oyquatoc X (ue 4 d&oveg) N V (ue 2 d€oveg), ue Tig
devtepeg va Bewpovvtal Papéwc Tomov. Amotelovvtatl amd €va oTifapd TANIGLO TO
omoio ompiletoar mAvew oe oePéG amd peTtaAlkov diokovg Oapétpov 45-60
exatoot®v ocvvnbwg. O kdbe dEovag amoteleitoan amd 4-18 diockovg. Ot dickot eivan
KolAol Kol KAOETOL oTNV EMEAVEIL TOV €OAPOVG VD TaPovotdlovy pvOulopevn
yovia ©g Tpog Vv devbuvon kivnong. Katd v kivnon 6Ao 1o Bapog tov gpyaieiov
TEPTEL TOVO GTOVG OIOKOVG, Ol OToiol KATO TNV TEPIGTPOPN] TOVG OTALOVV TOVLG
HeydAovg ofmdAovg youpoatog, TeEHoilovv TO VRWOAEIPPATO  TIG TPOTYOUUEVNG

KOAMEPYEWG Kol KataoTpéPovy Tuyov (ilavia, oe Pdboc émg 15 ekatootd. Zvyvd
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OLVAVTOVUE SICKOGPAPVEG OTIG OTOIEC 1) TPMTN GEPE dioK®V glval 000VTMTOL, Yo Vo
TPOKAAOVV KOADTEPN O01E1GOVOT GTO £00(POC. € MEPIMTWON TOL GTO MM UEPOS TNG
dtokooBdpvog mposaptRoovpe Eva Bapd HETOAMKO TAAIGIO TO 0TOi0 "GEPVETOL TAV®
0710 £00(p0G UTOPOVUE VO TETOYOVUE OPKETO KOAN 100TMEOMOT KOl GLUTIESN TIG
OTOPOKAIVIG.

Ot dLVVOPOOOTOVUEVEG N TTEPLOTPOPIKES GPApVES Omw¢ KataAaBaivovue kot
amd v AéEN, maipvouy kivnon and tov duvapoddtn tov ehkvoetipa (PTO). Eivar kot
avTEG OLO TUT®V, Ol Agyoueves opéleg kol ot oPwlotpiptes. H Swapopd tovg
eotialetor oty devbuvon Kivnong Tov poyopldv, Tov oTig epeles ival OTMS TV
TPOYMV TOL EAKVOTIPO EVD 6TOVG SPOAOTPIPTEG KAOETN. O1 TEPIOTPOPIKES GPAPVESG
noipvovtog Kivnon amd Tov EAKLOTAPO Kol pe v mpoctnkn kifmtiov kivodv ta
Hoyoiplo Toug HE OPKETE HEYOADTEPT TOLTNTO OO TNV YPOUUIKT TOV EAKVLGTHPA,
TPOKAADVTOG £VIovo OpLppaTiopd tov edapovg oe Pdboc ¢ 15 ekatooTOV.
YuvnBwg €xovv Kol avTég 6TO0 TO® WEPOG TOVE TPOCUPTNHEVO KOLAWVOPO Yo Vol
EMTLYYAVETAL 1] OTOPOLTNTI GLUTIEST] TOV £6APOVG Y10 TO PUTPOUO TOV CTOPWV, WE
ToVTOYpovVn pOOIIoN Tov PdOovg Katepyaciag. Xe €0pivég EKTATIKEG KOAMEPYELES
ypnopomoovvtol cuvinbmg Yoo v teEAevtoio eméuPacn mpv TV omopd yloti
EMTLYYAVOVY TOAD KOAN 100TMESMOY UE TAVTOYPOVI GULUTIEST TNG GTOPOKAIVNG,
KataoTpoP] TV Jiaviov Kol GploT) EVOMUATOOT ATUCUATOV KOl TPOCTUPTIKMV
QWaviokTOvev. ApKETEC eTalpieg KATOVOMVTOS OTL Ol dVVAHOS0TOVUEVEG GPAPVES
AMy®m  TOv HIKPOL TOLG OYKOL KOl TNG €PYNCiOg 7OV EKTEAOVV UTOPOVV Vo
OUVEPYOOTOVV LE UNYAVAUOTO OTOPag, £xovv tomobetnoel €000 PTO oto miow

HEPOG YO YPNOT A0 OVTAL.
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2YXTHMATA KATEPI'AYIAY

IENIKA

To epyoieion mOL YPNGLOTOIOVVIOL YL TNV KOTEPYAOCIO, TOL €6APOVS, O
Babuodg ypnoipomoinong toug (apBuds diedevoemv) kot 1 dtadoyn tovg kabopilovv
0. ovoTnHoTe katepyasioc. H ta&ivounon kot n ovopatoloyio, COUG®VO LE TNV
tororoinon ¢ ASABE (ASABE, 2006),umopei vo yivel coppova pe 1o Boduod
évtaong g kotepyaciog, ta epyaieion mov ypnoipomolovvtal, to PAbog 1 Kot Tov
TPOTO KOTEPYUSIAG.

Me fdon v €éviaon G Kotepyaoiog, Olakpivovtol G€  GLOTHUOTO
napadootakng katepyaciog (conventional tillage)usiwpévne katepyoosiog (reduced
tillage), xatepyaociog dratipnong (concervation tillagexor axaAlépyeiac ( no tillage,
zero tillagen direct tillage).Me Bdaon tov tpdmo katepyaciog Slokpivoviol oe
Katepyooio pe avactpoon (reversible tillagekot yopic avactpoen tov eddpovg (Non
reversible tillage).

XYMBATIKHKATEPI'AXIA

210 ovommuo ovtd oakoAovBeitonr kOpl  KoTEpyacio UE  GPOTPO KO
OEVLTEPEVOVGA LUE KOAMEPYNTT], TEPICTPOPIKA CKOATTIKA, GRApVES Kot KLAIVOpoLG. [Ma
Vo YOPAKTNPIOTEL £VOL GVOTNUO MG TOPAOOCIOKO TPETEL VO YPTCLLOTOLEITAL APOTPO
KOL VO, EMTVYXAVETOL OVAGTPOPT] TOV £6APOVG, LE AMOTELEGHA TV KAADTEPT SLVATY|
EVOOUATOON TOV VITOAEIUUATOV TNG TPONYOVUEVTG KOAMEPYELNG. .

Booum emdimwén tov cueTHUATOS Elval VoL TPOETOAOTEL TO £00POG e TPOTO
OV VO, TAPEXEL TIC KOADTEPEG GLUVONKES OTOPAS, QUVTPAOUATOS KOl OVATTLENG TOV
QLTOV. Emdidkel dnAadn, 10 6OVOA0 oxeddV 6GMV avapEpONKOV GTOVG GKOTOVG TNG
KoTEPYUOIOG.

Ta mleovektiuozo tov cvotiuotog ivat (Toatoapéing, 2000):

o] Anpovpyio KATAAANANG GTOPOKAIVIG
0] Beltioon TtV QUOIK®OV  YOPOKTNPIOTIKOV TOL  €3GPOVS
(mopmdeg, Beppokpacia, Vypoocio)

0] Kdaioym Mmacpdtov, putoQaprakmy, UTIKOV DTOAEUUATOV
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0] Ioomédmon tov £6dpovg

0] Koataroréunon Gillaviov, exfpav

Ta kvpiotepa petovektypata eivar (Toatoapéing, 2000):
0] YymAég amartnoelg o€ 10 Kot EvEpyeLa
0] YymAd k6610¢

0] Emymxuvon tov xpoévov mpoeTotpaciog Tov £569poug

Evdeyopeva pelovektuato o dwitepec ovvnkeg emepPdoewv, givor m
KATOGTPOPY] TNG OOUNG AdY® dkaipng enépfaonc, n odfpwon oe AoPOOES TEPLOYES,
N dnovpyia okAnpov opilovta (hard panprtav ot eneppdoeig yivoviar kabe opd o€
otabepd Pdbog pe apKeT VYPAGI KoL 1| KATAGTPOPT TNG OPYOVIKNIG 0VGIOG AOY® TOL

avénuévov aepiopot (Kaforapng, 2004).

MEIOMENHKATEPT'AYIA

H peiopévn xatepyacio (reduced tillagelvagépetar o kdbe cvotuo 1o
omoio ypnoiponotel Aydtepeg enepPdoeilg | epyaieio ta omoiat ALOUTOVV HIKPOTEPN
eVEPYELD Y10, TN AgrTovpYiot TOVG amr’ OTL To mapadociokd cvotnuoe (Carter, 1994)Xta
CLCTNUOTO UEWOUEVNG KOTEPYOSTOG KOTA KAvOva OV YPNOCLUOTOLEITOL GPOTPO Yo
avaotpopry tov £dapove (Toatcapéing, 2000). Q¢ kiplo katepyoaosio Bewmpeitor 1
eméuPaon pe epyodeio pe d6vtia N dickovg. Ot Aoutég deVTEPEVOVGEG KOTEPYUGIES
EKTEAOVVTOL EMLPAVELNKA [iE EMEUPAoEIS oe pLikpo BABOG Yo va akoAovBceL | oTopd.

Xmpig va vapyel capng Ooy®PIoUOg, OTN UEIMUEVN KOTEPYOGIO UTOPOVUE
vo ovumepiddfoope kol v Korepyooio dathpnong (concervation tillage):Etot
yopokTnpifoviotl ol TeXVIKEG Katepyaoiag, ol omoieg aprnvovy TovAdytotov To 30% tng
EMPAVELOG TOV EJGAPOVES KOAVUUEVT LE PLTIKG VTOAEIHHOTO PETA T GTopd. Evkoda
YIVETOL KOTOVONTO OTL KOL G° QTN TNV UHeTayEipton dev ypnowonoteital dpotpo. Ot
TPOKTIKEG KATEPYOASIOG OlATNPNONG CLVICTOVTOL YIO. VO LELOOOLV TIC OTMAEEG
€0dpovg and 1t SdPpwon kol TV OPENTIKOV oTolXEimv mov Ppickovtal 6" owTod,
OMWS TOL POSPEOPOV GAAL KOl Yol VAL AVENCOVY TNV IKAVOTNTO GLYKPATNONG VEPOD

tov edapov (Gowda et al., 2003)
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Boowiéc emdidéelc tov ocuoTnUOTOV UEWOPEVNG Katepyaoiag, elvor 1
TPOETOLOCI0 KATAAANANG OTOPOKMYNG HE YOUNAO KATA TO SuVATO KOGTOG KOl
LEWOWUEVO ¥pOVO, e QPOVTION Yo TN STHPNoT TS SOUNG KOl TNG YOVILOTNTOS TOV
€041pOVS, OGS KoL TNV TPOGTAGio TOL 0d T daPpmon.

SVOTNUOTO LEIWUEVIG KOTEPYOTTOG LTOPOVV VO, YPNOILOTOO0VV LE emiTVyio
OOV 01 GLVONKEG TOV EOAPOVG EMTPETOVY TNV KOAN OVATTUEN TOV PUTAOV KOl EOKA
o€ QLTA TOV OTOIWV Ol GTOPOL PLTPOVOLYV EVKOAN OKOUN Kol OTAV 1) GTOPOKAIVY OeV
etvat KaAMG TPOETOLUACHEVT.

Ievikd oe €04pn P coUTLKVOUEVE, OTOV 1 VYPOCIo €ivol KOVOViKY, Ot
OmOdOCEIS OTIC TEPLGOOTEPES KOAAIEPYEEG €lTe Ogv VLMOAEimOVTOL €KEIVOV TOL
KOAAEPYOUVTAL [E TNV GLUPATIKY Katepyaoia, €ite vroAeimovtal Alyo, gite elvan kot
vynAdtepeg (Caliandro, 1995)Awagopéc mapatnpodviol 6€ 54QN KOl TEPLOYEG LE
YOUNAEG Beppokpacieg v emoyn ¢ omopds. H mapadociakn Katepyasio emTpénet
™ ypnyopdtepn Oépupovon TtV €00POV Kol ®C €K TOVTOL TO ELVKOAOTEPO KOl
YPNYOPOTEPO PUTPMUN KOL TV OVATTUEN TOV PUTOV.

Yto KOplo. TAEOVEKTAUOTO TOV EMEUPACEOV pe KaAlepynt eivar o
TEPLOPIOUOG TOV ¥POVOL TPOETOUACING, KAOMG YPNOIUOTOI0VVTOL EPYOAELD LEYAAOD
TAATOVG HE OYETIKA HEYOAN ToLTNTO KOl MIKPY omaitnon woy0og, 1N KOAR
TPOcPOENoN vePOD amd To €60(pO¢ Kot 1 Tpootacio. amd T ddfpwon, AOy®m g
VOPENG VITOAEIWUATOV GtV emPaveLn, taitepa oe emkivy edapn (Kapopovtng,
2005)

AvtiBétog, petald TV HEWVEKTNUATOV TO OoNUavTIKOTEPO €lval OTL dgv
epyaleTon KOVOTOMTIKG OTOV LRAPYOLV OYKMON QUTIKE VTOAeippato Kot Ogv
evompotdvovtot ot oropot (ilaviov (Kapapovtng, 2005).

H ypnon dwoxkooPdpvag amevbeloag o€ vmoAeippoto g TPONYOOLUEVNS
KOAMEPYEWG, OMOVTATOL OLYVE ®G QOIVOUEVO OTOL CLOTHUOTO  UEWMUEVNG
kaAMépyeag. To PBaBog cvvnBwg dev Eemepvd ta 10cm av kou e€aptdror and v
VYPOCIOKT KOTAOTACN TOL €0dpovc. Mmopolue vo movpe Ot dgv givar apketd
IKOVOTIOMTIKY] 1] EVOOUATMOCY TOV LIOAEWUATOV Kol 1 Kataotpopn tov (llaviov
oAAG TpOoKOaAEiTO KAAOG TELOYIOUOG TOVG, 6€ OA0 TO PdBog Katepyaciag.

Oumg 1o mAeovekTipata omd TN ¥pnon e €ival apkeTd Kot yU avtd givor
ocvovnbopévn n ypnon ™. Ipatov, mepopiler 10 ypdvo mpoetopaciog, KoOMdg
yivetal pe peydan toyvmnta kol o peydAo midrog. Emiong, o amoithoeig 1oyvog ogv

elval peydheg 0TS QVTEG TOL VVAPOTPOL KoL TALTOYPOVO, LLE TO VITOAEIUATO UTOpEl
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VO EVOOUATMGEL IKOVOTOMTIKA Kot To. Amdopata. EmmAéov, mpootatedel 10 £004pog
and ™ OdPpwon, kabmdg VITAPYEL VO TOGOGTO VTOAEIUUATOV GTNV ETIPAVELD TOV
€04povg, og avtifeon e TO VVAPOTPO TOL APNVEL YOUVO KoL 0KAAVTTO TO £50POC,
¥T0. HEWOVEKTNUOTO GLVOVIOVUE KOATOEG OVOKOAEG KOTEPYOSING GE VYPA
00PN, T MUN VTOPEN TOPDOOVE o€ apkeTO PAOOC Kol T PN IKOVOTOMTIKY|
EVOOUATOON UEYAAOL TOCO0GTOV VROAEpdTovY. I'V avutd, cvviotatal emovainym
eméuPaong, kabog kot Pabvtepn katepyacia kdbe 2-4 ypoévia ywoo Pertioon Tov
TOPMOOVG KOl YEVIKMG TOV QUTIKOV YOPAKTNPLOTIKOV Tov €0apovg (Toatcapéing,

2000).

AKAAAIEPTEIA

To ovomua g akaAlépyelac (no tillage, zero tillagejmoteAei v axpaio
EKONAMOT TOV GLOCTNUATOV UEWOUEVNG KATEPYOTTOG. XTO GVOTNUA AT dev AapPdvet
YOPO KOULE KOTEPYOGIO TOV £3A(QOVG Kol O GTOPOS TOTODETEITAL GTO AKOAALEPYNTO
£001POC, LE E101KEG OTOPTIKEG Ny ovéS oto embountd Babog (Toatocapéing, 2000)

Ot unyavég mov yPNOILOTOOLVTOL Elvarl apKeTd oTPapng KOTAGKEVNG Kot
£YOLV TPOGOPLOGUEVA TTAV® TOVG EWOIKE ££0PTALLATA Yol TN O1AVOIEN TG AVAOKLAG O
AKOAALEPYNTO £001POG M KOl TNV OTOUAKPVVOT] TOV QUTIKOV VTOAEYUUATOV OO TNV
OVAOKLA.

Ta Pacikd TAEOVEKTNUOTO TOV GLOTHUATOS UTOPEl va cuvoyisBohv ¢ e&ng
(Toatcapéing, 2000):

1. TIpooctacio tov €dapovg amd T daPpmon (dtaitepa o dapN
ue kAion)

2. Tlpoctacio g doung Tov £6GPOVE

3. Epmlovtiopdg Tov £3GGOVS GE 0pYOVIKT ovcia

4. Emnidpaor otV vypacio Tov £d4povg

5. Meilwon 10V YPOVOL TPOETOWAGING, TNG EVEPYELNG KOl TOV
KOGTOVG

6. Ilpooctacio g mavidag Kot LIKPOTavidas ToV £5GPOVG

Ou Stone ko1 Schlegel oe éva meipopa to 2006, damictwcay 6Tl TNV
aKoAMEPYELD TO O10ECIO VEPO GTO €00.(POC, GE OVO GOOEEG GOPYOL KO GLTAPLOV

NTav PEYAADTEPO OO TO TAPUOOGLOKO CUOTN O KATEPYAGIOG.
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2T0 LELOVEKTNHOTO, TOV GLUGTNUOTOS UTOPOVUE VO OVOPEPOVILE TO, TOPOUKATE®
(Toatocapéing, 2000):
1. Amoutodvton e1dikd kot akpid unyoviuoto argvdeiog omopag
2. Amouteiton €101k YvOOT Kot gpmelpio
3. Awyeipion kot egpapuoyn Mmacpdtov  (AMoyo g un
EVOOUATMONG TOVG)

4. Avokoin koatamoréunon Cilaviov, expadv kot acOeveimv

XYT'KPIXH KAI EINTAOTI'H XYYXTHMATON KATEPT'AYIAY

Kdavovtag o xatnyopromoinon towv ocvomudtov Kotepyoaciog mov Oo
Bonbnoel oto0 JY®PIGUO TOV GLOTAUOTOG TOV TAPLALEL KOADTEPU GTO YEWPYO,
ONUOVTIKO pOAO TToUlEL TO PIKPOKAUO TNG TEPLOYNG, TO XOPAKTNPIGTIKA TOV €66.POVG
KOl QUGIKG TO €100G NG KoAMépyelag mov Bo emAeyel. Xpeudletar SOPOPETIKO
YEWPIOUO pia KOAMEPYELQL e TOooOA®ON pila amd g GAAN Tov dabétel emmOANL0
p1likd cvotnua. Ot KoAMEPYELEG e TAGGOAMON pila xperdlovTol UnyaviHoTo TOL Vo
katepydlovion 10 €dapog oe peydho Pdbog, Ommg edagooyioteg kol Papeic
KOAMEPYNTEG, €VAD Ol OVAYKES KOAMEPYEW®V  pe emmOANo Plikd oLOTHUO
KOADTTTOVTOL Kol OO  €Aa@POTEPU UNYOVIUOTO KATEPYAGING OM®MG Ol €AOPPELg
KaAAepyntéc kot ot ofapveg (Botta et al., 2006).

Ye emineda KOADG oTpayyllOUevo yoPAQeLa, UTOPOVUE VO KPIVOLUE TIG
KOTEPYAOIEG OVAAOYA LE TNV KOTAVAAMOT EVEPYELNG KOl KOTA GLVETELD TO KOGTOG. H
TOPOOOGLOKN KaTepyasio gival To Mo evepyofOPO CLOTNUO KO 1) OKOAAMEPYELD TO
Myotepo (Kapardpng 2004). Ouwg, eneldn otnv oKOAAEPYELD Ol ETEUPACELS Eival
eAMBYIOTEG, OmOLTEITOL  TPOGEKTIKOTEPOS  YEWPIOUOG  KOL  KOAY  YVAOON — TOV
YOPOKTNPIOTIKOV QUTOV Kot TOL €04povs. [ToArég @opéc yperaletanr vo yiveton
EVOALOYT] TOV GUOTNUATOV Y10 VO, EXLTVYYAVETOL KAAVTEPOG EAEYYOG TV (ilovimy Kat
TPOCTAGIO TOV PLTIKMOV 1O10THT®V TOV £6GPOVS (TOPDIES, VOPAVAIKT oy yUOTNTA,
opyavikn ovcia, doury). (Barut et al., 2005).

¥ éva meipapo oty lomavia, ot Murillo et.al., (1998) pelémoav Tig
EMOPACELS TNG CLUPATIKNAG KO TNG LELWUEVIG KOTEPYASTOS OTO VYOG PLTMV Kol GTNV

Opéyn g xoAMépyelag mAdvBov oe apenytomopd pe otdpt. Tlapdio mov ot
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LEWUEVT Katepyaoia, 1 opyavikn ovoia kat 1 cvykévipwon alotov (N), avénbnke
oV emovelakn otolpdda tov edapovg (0-5cm),katd ) cvoppatikny katepyacio n
ovykévipoon NOz-N mov petprnke otig pileg Ko ta oTEAEYN TOV PLTOV NTOV
HEYOADTEPN atd TO. PLTA TOV TEPAYIMV TNG LELOUEVNS KOTEPYOAGTOC.

OrtTiessen et al., (2006k éva neipapa pe koAlépyeia natdrag otov Kavadd
peAéTNGaV I SPpmon Tov £06POVS TOL TPOKAAOVV 1) GLUPATIKY KOl 1 KATEPYUTiN
ocvvtnpnong. Oia ta cuotiuata £6e1&av OtL Tapatnpeiton petakivnon edapovg KoTd
3 pétpa o YpoOVo VM 610 cOoTNUA e Papd KaAlepynt petpnidnke petokivnon 5,6
pétpa. AmodelyOnke OTL Ta UNYOVILLOTO LEIOUEVNG KOl OEVTEPOYEVOVS KOTEPYACTOG
UTOpPOVV VO, HETAKIVCOVV TOCO £300(pog OGO Kol To €PYOoAeio oLUPOTIKNG
KOTEPYOOIAG.

Yeéva meipopa ota Abomikd vyineda ot McHugh et.al., (2007 perétnoay
TIC EMOPACELS TOV TEYVIKOV UEWOUEVNG KATEPYACIOG OTNV EO0QIKT VYPOCIo KOl 6T
dwppwon tov eddpovs. H vypacia ot {dvn tov prlootpoduatoc avénbnke katd
15%-24% oce oyéomn pe T oLUPATIK] KOTEPYACIO €VA 1 OTOAEW €QPOLG
vroloyiotnke otovg 1,1 tévovc/otpéupa ot HEIOUEVN KOTEPYOTIO GE TEPLOOOVG LE
HETPLEG KOTOLYIOEG. e TEPLOOOVG LLE EVTOVEG KOTOLYIOEG KOl GE TEPLOYES LLE TOV® O
9% KAion, ol amOAELEG EOAPOVE OTN UELOUEVT] KATEPYOGIO VTOAOYICTNKOV GE TAVE®
and 3,5 tovovg/otpéppa. Ta amoteléopoto TG HEAETNG TPOTEIVOLV OTL 0 KAMGELS
péxpt tic 8% ot teYVIKEG pElOUEVNG KaTEPYOSTOG Umopolv va PeATidcovv TNV
amdd00N G€ KOPTH Kol VO GLYKPATHGOLY TO DO

¥ éva meipapo oty Iomavia, or Moreno et al. (1997)ueiétmoav v
eMidpaomn TG GVUPATIKNG KOl THG LELOUEVNC KATEPYOTIOG O OUELYIGTOPA GLTOPLOV-
nAiavBov (Enpkod). Xto cOHoTUO TG LELOUEVIG KOTEPYAOIOS, TO £30(OG OLTPNCE
TEPLGGOTEPO VEPDH GTNV APy TNG KOAAEPYNTIKNG TEPLOGOL AOY® awENUEVTG dmBnomng
Kol LELOUEVNC e€ATIIONG, TO 0010 XPNCILOTTOINGAY aPYOTEPO. GTO GTAAO YEUIGLOTOG
0V omopov. H kalvtepn alomoinon tov £8apikov vepol elxe MG OMOTEAEGHO Ol
AmO0OGELS TMV KOAMEPYEIDV VO £IvOl EALAPPA LEYUAVTEPEG GT UELOUEVT KOTEPYOGIN
o€ oyéomn He TN SLUPATIKN KATEPYATIaL.

OiHajabbasi and Hemmat (20003 étnoav ce €va TETPUETEG MEIpapLOL TV
emidpaocn O0eopwv pHeBOd®V Katepyasiog oty KoAAEPYEL oltaploh o€ Eva
apylhomnAddeg €dagog oto Ipdv. H ovuPatikny katepyoasio giye ™ peyodvtepm
amddoon oe oyxéomn Ue TIG HeBOOOVE KATEPYNSING OV OEV TPOKAAOVGAV OVOGTPOPY|

Tov €dapovg. H axailépyela maporo mov Pedtiooe T otabepdTnTa TS SOUNG TOL
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€00(POVG, £dMOE TN UIKPATEPT Amdd0on omd OAeg TIG HEBOSOVG KaTEPYUTing, AOY® TNG
Baptdc cHotaong Tov £0APOVE KOl TNG YOUNANG TEPIEKTIKOTNTAG TOL GE OPYOVIKN
ovocia.

Ye o GAAn épevva, o Anken et al. (2004erétooy TIC HOKPOYPOVIES
EMMTOCELS O10POPOV PeBOdWV Katepyasiag (cvufotiky, Katepyacio ue KaAMePYNTH,
afofn katepyaocio, OKAAMEPYEWR), O TETPAET] OUEWWIOTOPH. GLTAPI-KOAUUTOKL-
ourapt-ehaokpdupn omv EAPetioa. To meipapo eixe Oodpkewon 14 € ko
TPOYUATOTOMONKE G VO AUUOTNAMDIEG £00(pOC. Ot am0dOCELS TOV KAAMEPYEUDV OEV
elyav Oapopéc avapuecso otig nefddove katepyaosiag ektdg amd TNV TEPIMTOON TOL
KOAOQUTOKIOD G€ OKOAAEPYELD TTOV 1| LEGT AmdO0oN Tov pHEImONKE Tave ond 10% ce
oxéon He TV cCLUPATIKY KaTepyaciaL.

OtHemmat and Escandari (2004)aypotonoincov éva Tpletég meipapo 6to
IpGv oto omoio peAétmooav v emidpacrm TtECCOpOV HEBOS®V KATEPYACING OE
aUEWYIOTOPA Grtaplov - pePidov Kdtw amd Enpikég cvvOnkes. To meipapa £yive oe
apyLOTNAMDOES €300 kol ot péBodol katepyaciog Mtav cvuPatikn, HEIUEVT
Katepyaoia pe Papd kaAlepynty|, EAdyIOTN Katepyooio pe eAa@pd KOAMEPYNTH Kot
akoAMEpyela. H peyardtepn amddoom emitedydnke o010 o1tdpt pe T0 GVOTNUO TNG
EMIY1OTNG KATEPYAOING EVD oTNV KaAMEPYELD TOV pePBov pe v akaAlépyela. Ot
amodOGElS oTN UELWUEVT] KoTepyaoio Ntav kotd 14 xor 27% peyoddtepeg amd
ocupupatikn Katepyacio yia 1o ortdpt kot to pePibia avtictorya. H péon anddoorn tov
OTOPOL OTNV OKOAMEPYEIL Kol OTNV €Adylotn kotepyacio Mroav katd 27-31%
LEYOADTEPN GE GYEOM UE TNV CLUPATIKT KOTEPYATTOL.

O Arvidsson (1998)uerétnoe v emidpacn tov Pabovg katepyaciog (o€
CLGTNUOTO LEWOUEVTG KATEPYAGIOG) 0TO £50(POG KOL GTNV 000061 ToL Kplhaplov ot
Youndia. Ia 10 Adyo owtd, mpoypotomoince mepdpato o 000 TOHTOLE EOAPDOV
(MwoopythomnAmdec Kot 1AVOAPYIADOES) pe TEVTE HeBOBOVE KaTEPYAGIOG TOV
eddpovg: dpyopa og Pabog 20-25 cm, katepyacione kodiepynt) o BaOn 10,15 ko
20 cmxkot katepyasio pe dtokooBdpva oe Baboc 10 cm.Ilapatnpribnke avénon g
amddoong pe v avénon tov Bdbovg Katepyasiog, TapOAo TOV Ta TEPIGSOHTEPQ £TN O1
dtapopég dev NTav otatioTikd onuavtikés. H katepyosio pe diokosPapva €dmoe TIg
YOUNAOTEPEG OMOSOOELS, EVD 1 KaTEPpYasio pe KoAAepynt) o€ fabog 20 cMédwoe Tig
1d1e¢ mePimov AmodOGELS [UE TO OPYMLLOL.

O1 Botta et al. (2006ptv Apyevtiviy damiotooov 0tL T0 Pabd vreddelo

dpyoua (avaudyrevon, xopic avactpoen) (450mm)kot o Opympo Le VVAPOTPO GTA
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280mm,peimcav v avtiotaon deicovong g pilag tov nAiovBov ko 1 Tapaymyn
avéndnke o oyéon pe dAleg katepyaoies. Tnv idia ypovid, ot Fernandez et al. (2006)
omv lomavia dwmictwoav 6t M omevbeiog omopd (oe avidkia) mapovoldlet
peyoAvTEpES TapaywyEég Enprkov niiavBov and to cvpuPartikd dpyoua, Katd ta ENpa
£ 0tV 01 eTNClEC PpoyonTmdoelg eival Katw ard 490mm.

v yopa pog ot Gemtos et al. (1998)erétmoov v avartuén kot thv
amod00N TOoL GlTtaplov Hetd and PoapPdrt pe cvpPotiky kot eAdyiotn Katepyooio. Ta
amoteAéopato £0e1Eav 0Tl oTIG HEBOOOVS EAAYIOTNG KATEPYUTING, Ol am0dOGES NTAV
foec N Ko peyadlvtepeg amd v cvpPatiky katepyacio. EmmAéov otic pebddovg mg
EMIY1OTNG KOTEPYACTOG, | KATOVAANDGCT EVEPYELOG NTAV XAUNAOTEPT), XPNOLLOTOONKE
Myotepn avOpomvn epyacio Kot AyOTEP PUNYOVILOTO LE ATOTELECLO VO CUUTIECTEL
T0 KOOTOG Topay®YNg Kot vo avénbel 1o otkovopkd 0perog yio tov moapaywyd. O
Kaforapne (2004) mapatipnoe peioon ¢  amddoong Paupaxion, TovV
CoyopOTELTAMV KOl TOV KOAQUTOKION OTIG LEBOSOVG LEIMUEVNC KOTEPYATIOGC GE GYEON
pe ) ovpPoatikn Kotepyooio Ady®m TG avéEnUEVNG TUKVOTNTOS TOV €0G(QOVE Kol TOV
avénuévou apBpod Cilaviov. Ot ABovpyidng kot Toatcapéing (2003) epdappoocay
aKOAMEPYELDL Kol GLUPATIKN KoTEPYAoio yioo dvo cuveyOUeva €T o€ KOAMEPYELX
eniomopov KaAaumokov. Katd tov mpdto ypdvo damoetdbnke peimon e anddoong
TOV KOAQUTOKIOD GTN OKOAAEPYELDL GE GUYKPIOT LE TNV GLUPOATIKN KOTEPYAGIN, EVD
10 0e0TEPO YPOVO Ol 0mOdOGELS GTa. dVO cLoTHUATA dev dEPepaV onuavtikd. Ot
Mmhdine koar GAdot (2000) avoeépovv 6Tt n amddoon tov PapPakiod oTny
OKOAMEPYELD NTAV UEYOADTEPT] OO TNV GLUPATIKY KoTEPYasio AOY® TG KAADTEPNG
avantuéng tov pilikov cvotuatog tov eutov. Ot Mygdakos et al. (2000pev
JOMIOTOCOV CTUTIGTIKA GNUOVTIKEG SLopOpES otV amddoon Tov Popfokiod peTa&d
™G GLUPOTIKNG KOTEPYATTOG, TNG LEIWUEVNC KOTEPYASTOS KOl TNG OKOAMEPYELOG,

Amot Biproypagio cuvayetan Tt o1 uEB0SOL TG LEIOUEVNC KATEPYOTTOG Ko
™G OKOAALEPYELDG UTOPOVV VO €QPAPUOCTOUV e emtuyio o€ €va gupy QACLO
€00PIKAOV TOTOV KOl KMUOTIKOV cuvONK®OV, apkel vo divetar Epugacr otn dtatnpnon
™G KOANG dOUNG TOV €0GPOVE KOl OTNV OMOTEAECUATIKY AVTILETOTION TOV (ilaviov.
Av kol n yevikn avtiinyn eivor 0Tt PELOVOVTOL Ol OmOOOGELS, He KaAn dlayeipion

TOVAGYLGTOV, 0 BopOc KaAALEPYNTNG divel TOPOUOLEG ATOOOGELS LLE TO APOTPO.
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ENEPI'EIAKO IXOZYT'TO KAI ANAAYXH

FENIKA

Hyewpyia elvat o topéag otov omoio, n NAOKT, N UNYOVIKT KOL 1] EVEPYELDL TOV
YEQPYIK®OV EPOOIMV PETATPETOVTAL GE YNULKT 1] OTOI0 EVOMUATDOVETOL GTOVG PUTIKOVG
10T00¢ TOV YE®PYIK®OV Tpoidviwv. Kdmoleg koAMépyeleg Eeywpilovv amd T1g
VOAOUTEG KOOMC TO EVEPYEINKO TEPLEYOUEVO T®V TPOIOVT®V TOLG €ival avénpévo.
AvTéc givar ot evepyelakéc koAMEpyeteg. Mo onpavTik KOAMEPYELDL Y10 TOL EAANVIKG
KApatoloyikd dedopéva givor 1 kaAAEpyeto, tov nAiavbov ( Helianthusonnus L.).
Eivon pio kaAMépyeta mov a&lomotlel apketd KaAd tnv nAloKY evépyeia, mov agbovel
oTNV YOPO HOG GE OYEON UE TIS POPELES YDPES Kt T TPOIOVTA TS OAQ LITOPOVV VL
ypnooromBovv. Katapyds, To Aadt Tov 6mép®mv Tov givol Tpor] yio. Tov avOpmmo
aAAG pmopel v ypnotpomomBel kot yroo kavon oe kwvnripeg Diesel. H zita mov
TOPAYETAL OO TNV YLYPN CLUTIESN TV omOpwV Yoo TV e&aywyn Aadov, sivot
apromc mowdtntog {wotpoen. Kat téhog, dAa ta vVTOAEIIATO OO T GLYKOWUION TNG
KOAALEPYEWOG, 7OV AmOTEAOVV onuavtiky mocdtrta Propdlog (600-700Kgétp),
UITOPOVV VO YPNOLULOTOM B0V dpesa Yo, Kot 1] Vo GUUTIEGTOVV G TEAAETESG Kol VOl
ypnopomomBovv ®g otépeo KaHGIHO. Apa, Ol EKPOEG EVEPYELNG TNG KOAMEPYELNG
glvol oMNUOVTIKES.

Mev gpappoyn HeBOd®V UEIOUEVIG KATEPYOTIOG TPOKVTTEL L0 CTLOVTIKNY
LElMON TOV EVEPYEWNKAOV EGPOMV GTNV TOPAY®YN KOAMEPYEWNG, EVO TOPAAANAL
nepropilovtal oNUOVTIKE eotvopeva Omwg 1 01pHpmon Kot | CLUTIEST TOV E30PDOV.
Kot ta dvo avtd mapdAinio weptPoriloviikd TAEOVEKTHUATO EIVOL TOAD GMUOVTIKA,
YWOITL HE TNV EVTATIKOTOINGN NG YEWPYIOG TO KOAAEPYOOUEVA €DAPN VLTECTNOOV
vroBdaduion. Emiong, sivar gvkola katavontd 6tL n opBoroyikn ypnon e EVEPYELNS
HECH TMV CLVTEAECTOV Topaywyns o pmopovoe va onudver ™ PeAtioon g

TOPAYOYIKOTNTOS KO KOTE GUVETELN TV 00ENGT TOL KEPAOLS Y10, TOV TOPAYWYO.

ENEPI'EIAKH ANAAYXH AI'POTIKON YXYYTHMATON

Qcevepyelokn avaivor opiletol 0 PLOIKOC TPOGIOPICUOS TV PODY EVEPYELNG
o€ WO mopaymylkn dwdikacio 1 éva cvotnua Topaymyns. o va uropésovv va

KOTAPETPNOOLV Ol poéc evépyelag mpémetl va dtakpidodv kot va daympiotovv. ‘Etot,
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WG €16poN evéPYeLNG opilovpe OmOLOONTOTE £POOI0 N VINPETia TPOEPYETOL OO TO
eEwtepkd mePIPAALoV, Evd mg ekpor| Bewpovvon Ta TPoidvTa TOV TaPdyoVTOL.

Ondte otig €16poéc ocvumeptapupdvoope v Gpdgvon, 10 MTAGHOTO, TO
QULTOQAPUOKE, TO GCLOTHUOTO KOTEPYACIOG KOlL TNV ovOp®OMmVY) &VEPYEWD TOL
damavdtot. Eved otic ekpoéc cupmeptlapuBavove to TpoidovIo Kol To VTOTPOIOVTOL
nov mapdyovtor (Kallivrousis et al., 2001)Q¢ npoidvta Bewpodue ta podoipa M
aLTE OV £YOVV EUTOPIKT] ONUAGIO KOl GOV LTOTPOIOVTO, TO VTOAEIUUOTO TNG
KOAMEPYELNG.

O avOpmwmog umopel va Bempnbel og por mTOPAyOYIK) HOVAdL HEGO GE vl
aypotTikd cvotnuo. H mpoocepopd tov elvar oimAng katevbuvong. Apevog oty dpeon
TOPAY®OYN £PYOV HEC® TNG HLIKNG TOL €PYACIOG Kol APETEPOL MG OLUYEPIOTNS TOV
TOPAYOYIKOV GUOTAUOTOS OTN AYN TOV  KATOAANA®V omo@dacewv 7mov Oa
LEYIGTOTOMGOLY TNV ATOOOTIKOTNTO TWV LIOAOITWOV GUVTEAECTAOV Topaywyns. To
0épa Tov av Ba Tpémer 1 Ol vor avTIoTOLYILETOL KATO10 EVEPYELOKO 1GOSVVALO Y10 TNV
avOpomvn epyacio Kot ol givarl n oGOtk a&io Tov TPEMEL VO TNG KOTAAOYIGTEL
nopapével okoua adievkpivioto (KaParidpng, 2004). Apo eivar d0oKoAn 1
a&loAOYNoT TOV €VEPYELOKOD 1000VVAIOV TOL TPEMEL va. omodobel 6e avt TV
W00TMTo. TOL AVOPOTOV MG OlYEPIOTH Ko EMEWN M avOpdmv evépysln oTal
oLYYPOVO EKUNYOVICUEVO GLOTNUATO €lval apeAnTéa, dev TV cvumepthapupdvovpe
OTIG EVEPYELNKEG ELCPOEC.

Tayeopywkd pnyovipotoe givol petd ond o Mmacpate Kol tnv apdsvot, o
TPITOg ONUOVTIKOTEPOS TOPAYOVTOS EIGPONG EVEPYELNSG OTO OYPOTIKA GUGTNLOTO
napayoyng (Bowers, 1992).H onuacio tovg efaptdtor amd TO €100C NG
KOAMEPYELNG, TOV TUTO TOL £6APOVG, TO KA TNG TEPLOYNG Kot KLpiwg, arnd to Pabuod
EKUNYAVIONG TOL GLOTNHATOG TTapoy®YNS. H kipla 000G 16600V NG evEPYELag KOTA
TN (PN YEOPYIKAOV UNYOVNUATOV Elval HEC® TOL VIILEA TOV KIVIITP®V ECOTEPIKNG
KaHoNg.

O Bowers (1992nvagépet 6t1 0o Chancellorto 1982vmoldyioe t0 GUVOALKO
UNYOVIKO £pY0 OV £QapUOleTol 6To £00p0G amd T O1dpopa epyareion KATEPYATIOG
Katd TG enepPdoeic TposTopaciog e omopokiivng o mepinov 191 MJ/ha.

O Sijtsma et al.(1998) npaypatomroincav KAmTOlEG UETPACELS TNG
KOTOVOACKOUEVNG EVEPYELNG YIOL TNV KOTEPYOOIO GE OUUMOEG £00pog He &Enpn
@owvopevikn mokvotnta petaéy 1,11 ko 1,23 Mgrﬁ3. H evépyela yia ™ ocvpfotikn

Katepyaoia, n onoia mepleAduPave Opyopa oe faboc 15 cmxvpoavotav tepimov oto
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80 MJ/ha.T'w o uébodo pelwpévng katepyaciog pe Poapd KoAiepynt 6to i610
Babog kvuavotay and 67,5 éwc70 MJI/ha, evayio ) diokocsBapva ota 24,8 MJ/ha.

YTo unovnaTo. EKTOG amd TG AUESES EI0POEG EVEPYELOG (KOG, ATOVTIKA)
VILAPYOVV KOl Ol EUUECEG EIGPOEG TOL GYETILOVTOL LE TNV EVEPYEWD TV OTUDEPDOV
otoyeiov Tovg. Eivar n evépysia yioo TNV KOTAGKELT, TNV UETOQOPE, TN SLoVOUT Kot
TIg gpyaocieg ocvvinpnong tovc. O Bowers (1992)avagéper 611 o Pimental et al
VIOAOYIoAY TNV EVEPYELD KOTAOoKEVNG ota 86,77MJI/kgtelikod mpoidvtoc, evd ot
Loewer et abmoldyioav pia emmAéov mtoodmra 8,8 MJI/Kgyla v petapopd Ko tv
dlavoun.

To Mmdopata eivol puo evepyeloky €10poN OmO TI CNUAVIIKOTEPEG KAOMDC
omog avapépel o Helsel (1992)amotelodv 10 45% g GUVOMKNG EVEPYELNG TTOL
YPNOOTOlEiTOL OTNV Ye®pPyio. XTIC OVATTUYUEVEG YDPES TO TOGOCTO OVTO Eglvol
YOUNAOTEPO EVD €lval TOAD HEYOAO OTIC OVOTTUGGOUEVEG YDPES. AVTd cvpfaivel
Yti Yoo TOug TOPOY®YOVS TMV OVOTTUCCOUEVOV YOPAOV £ivol 7o €OVKOAO Vo
EMEVOVOOVY GE L0 TETOLO, EIGPOT| LE TOGO cOvToun arocPeon (ethowa). O Kafordpng
avaeépel 0Tt 1 avénon Tov €6podv dikaloAloyeitor poévo Otav 1 KOAAEpPYELL
OVTOOKPIVETOL UE TIC MEYOALTEPES €KPOEG. [ mapdoetypa, 10 KOAOUTOKL OTIC
OVOTTTUOOOUEVESG YDPEG EMOTPEPEL 6 MJ evépyelag péow g Tpoeng yo kabe 1 MJ
EVEPYELNG AMTOCUATOV. XTI OVOTTUYUEVES YOPES 0 AOYoS avtdg yivetar 3:1. Avtd
opeileTor 610 VOpo TV Ovovsmv amoddcewv (Kafordpng, 2004).

O Helsel(1992)vagpéper 611 oo Mudahalkar Hignett (1987 )tpocdidopicav
HEOT TOYKOGUIOL EVEPYEWNKN KOTAVAAMGY] YO TNV TOPAY®YN, OCLOKELOCIO KOl
LETAPOPE TOV TPUDV HOKPOCTOLXEI®V Alavong. Avtd ameikovileTol 6ToV TopaKAT®

TVOKOL:

I[MINAKAX 1. Evépyera Mmaspatov (MJI/kg)

ENEPTEIA N P,0> KO
[Moapaywyng 69,5 7,7 6,4

Yvokevaoiog 2,6 2,6 1,8

Metagopag 4,5 5,7 4,6
XYNOAO 76,6 16 12,8
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Evkola Swamotdvovpe 6t o Alwto Yo va mopaybel yperaleton mepimov
10mA oo evépyeto amd to. dAha dVO poakpootolyeia. Mo v mopaywyn appovicg
amattovvror 55,3 MJI/Kgevepyov N, yio ) vitpikn oppovia 66,6 MI/Kgkot yio ™
feukn oppovio 58,1 MJI/Kg. Téhog, ywoo v ovpio. (AMimacpo pe v gopvtepm
naykoouia yprion) omartovvrar 76,3 MJI/Kg evepyoON.

Hevépyela tov gutogappaxkmy Kataloppdavel mepimov to 2% g GLVOMKNG
evépyelag mov ypnoiuonoleitar oty yewpyio (Helsel, 1992).Tlapdro ovtd to
QULTOQAPUOKOE TEPLEYOLY TNV LYNAOTEPN GCLYKEVIPMOY EVEPYEWS avEL  HovAda
nmpoidovtog. H opBoroywkny tovg ypnion emPdiietarl yio dvo kvpimg Adyovg. Tlpdtov
ywti €xovv peYdAo evepyelokd KOGTOC TOPACKELNG, Tepimov 3,5 popéc mapamdvm
amo TV almToVywVv MTacUATOV Kot dELTEPOV YTl 1 AAGYIGTN YPNON TOLG HOAVVEL
10 mepifdhiov. H evépyela mov ypnoylomotleitor Yoo TNV MOPACKELY] TOV
QLTOQOPUAK®Y givar TOc0 dueon O6co kol Eupeorn. H éupeon evépyswan apopd to
dBpolopa TOV EMUEPOVG EVEPYELDOV TOL ECMKAEIOVTOL 6¢ KOOE GLOTATIKO TOL
eutoapudrkov. H dueon evépyela agopd v ¥p1ion NAEKTPIKNG 1] OPLKTNG EVEPYELNG
Yoo v Béppavon, ovapiEn, amoctoln, QITpaplope kKot GAAES dtodikacieg ToV
otadiwv mopoywyns. Avo AGAAo oTAdl OV TEPAAUPAVOLY TNV  KOTAVAAMON
eVEPYELAG, Elval 1 CLOKEVOGI KOL T LETAPOPA TOVG. [0 TNV GuoKELAGIN COUPOVO LE
tov Helsel (1992jratrtovvian mepinov 2MJI/Kg, evd yia ) petagopd 1 MI/kgn o
TEPLOCOTEPO OTAV T TPOTOVTO SIAVELOVTOL GE LAKPLVES YDPES.

H evépyero mov avtiotoyyel oty @pdevon amotedel poaMg 1o 2% g
GUVOAIKNG EVEPYELOG TTOL KOTOVOAMDVETOL GTNV TAYKOGULOL YEMPYIKN Topaywyn. Avtd
ocvppaivel d1ott pévo 1o 15% g maykoopag yempyikng éxktaong eival apdedoun.
AMG 6’ avty ™V éktaon mapdyetor o 30 % TeV yewpyikodv mpoidviov (Sloggett,
1992). 211¢ 0pdeVOUEVES EKTAGELS TO TOGOGTO OV SUTAVATOL Y10, THV APOEVOT| UTOPEL
va vrepPaivel kot to 50% t@V cuvOAKOV evepyelok®mv glopomv. H evépysia mov
ypnowonoteital yioo v apdevorn pmopel vo dwakpdel oe dpeon ko Eppeon. Ot
dupeoec e16poég oyetiCovtal pe v 16YXVodHTNON TOV AVIAMAOV Yo THV GVIANGN TOL
vEPOL KO TNV aVATTLEN TTiEGN S GTO GUGTNHA O1VOUNG. Ot EUUECES EIGPOEG EVEPYELNG
oyxetiloviol pe TV EVEPYELD TOV EVOMOUATAOVETOL KOTA TNV KATOGKELT], OLVOUT| Kol
€YKATAGTOON TOV 0LYPOTIKOV EEOTAIGHLOV.

Ot dueceg €10poég evépyelog yuoo T Agrtovpyio. VOGS GLOTHUATOG APOEVOTG

divovtan od Tov tomo (Sloggett, 1992):
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EU 52
DEotp = X x TDH
Ep x EFI EFc x EFf

DEotp = dueceg e10poéc evépyelag yia TNV Apoeuot evOG GTPEUIOTOS

EU = evépysia mov amorteiton yio tnv avoywon 1000n? vepol amd Babog 1l m
EFp = cvvtekeotg amddoong g Lovadag 1oybog g avtAiog

EFIl = cuvteleotng amdd00MG TG ovTAoG

PQotp = 01 £THGOIEC AmOUTAGELS G€ vepd The kodépyetag (M otp)

EFc = cuvtedlestgamd000MG TOV CLGTHHOTOG SLAVOUNG KOl LETAPOPES TOV VEPOD
EFf = cuvtedeotc amddoong otov aypod

TDH = cvvolikd povopetpikd Hyyog vepon

H evépyeio avoywong (EU) givar 1o €pyo mov omatteiton yio va avoymbodv 1000n?

vepov katd 1m. Me dedopévo otiiuyilovy 10 Kg amarteitar SHvopn:
F=10°x 9,81 =9,81 MN
Apa, EU=9,81 MN x 1m

Yuvteleotne amddoonc The Lovadoc .oyvoodTnonc e aviiioc (EMH):

X1 oOyypovn yeopyio yio TV Tapoymyr TG amapaitnTng UnXavikng oyvog yo tnv
GVTANON TOL VEPOL OmMOPOITNTEG €ivol OL UNYOVEC EC0MTEPIKNG KAOONG KOl Ol
nAektpokivnpeg. Ot Kivntpeg E6MOTEPIKNG Kavong amodidovy mepimov 10 25% g
EVEPYELOG TOV KOVGIHOV 08 MQPEMUO €pY0, VA Ol MAeKTpokivnTipes t0 75-90%

(Sloggett, 1992).

Yuvteleotne amddoonc the aviiioc (EFD:

Ta wopuo yopoknploTikd pog avtiog eivoar to dvvatd Pdbog dvtinong, n
duvaTOTNTO TOPOYNG KOl OVATTLUENG LOVOUETPIKOD, KOOMS Kot 0 Pabuoc amddoonc.
ougpwvo pe to Sloggett (19927 euyokevipikny aviiia éxel CLVTEAEOTH OTOSOONG
50-75%, evootpofrropopog 70-82%.
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Yuvteleothe ardd0GNC TOV GLGTALATOC dvounc Kol puetoopdc tov vepoL (EFC):

Eivor n ovvolxn mocdtnta vepod mov teAkd mpocAapupdvouy Ta puTh o€ GYEoN UE
TNV TOCOTNTO TOV VEPOV TTOV EVATOTIOETOL 6TO £0(QOG Ao TO cHOTNUA dtavoung. Ot
amMAELEG opeilovTal otV eEATIION, TN OMONON KOl TNV ETIPOVELNKT OTOPPON].
oupwvo pe tov Sloggett (1992)yio éva cOOTHHO HE OTAYOVEC O GUVTEAEGTNG

anddoong etavel To 80-90%.

Yuvolikd poavouerpkd dYwoc vepot (TDH):

Me Vv gvépyelo TOL KATOVAADVETOL 6TV AvTtAnor eSvmnpetodvtal dvo okomoi: O
TPMOTOG €lvar 1 GvTAnom Tov vepol amd opiopévo PABog katl o devTEPOG 1 aVATTLEN
nieong oto diktvo petaeopdg kot dtavopns. To TDH elvar to dBpoispa tov Baboug
OV OVTAEITOL TO VEPO KOL TOL VWYOLG TNG GTHANG TOL VEPOV TOV OVTIGTOXEL GTNV

mieon Asttovpyiag.

Kévovtagavaymyn OAmv ToV El6po®MY TOL TEPIAAUPAVOVTOL GTNV TOPUYDYIKN
dladKacion Kot TV EKPOMV TOV TPOKVTTOVV HEGH TMV TOUPUYDUEVOV TPOIOVI®V, GE
EVEPYEWOKA 15000Voua, Umopel va yivel oOVTagn OAOKANPOUEVOV EVEPYELOKDOV
wwoluylov yio dtaupopetikd cvotiuata dtayeipiong Kot va degoybobv cuykpioelg
petald avtav. Emiong, umopohv va GUGYETIGTOVV 01 €16POES e TIS eKpoéc. ' avtd
TO OKOTO YPNOYLOTOOVVTIOL TEGGEPLS OEIKTEG 1) TOPAUETPOL.

Ot evepyelokég TOPAUETPOL TOV YPNCYLOTOOVVTOL CLVIOWME Yo VL TEPTYPAPEL KO VL

a&loloynOei éva cvomua mapaynyng sivar (Pimentel D& M. ,1979):

1) Zvvtedeotc evepyslokng omotelecpotikdtrag (Energy ratio= E.Rppiletan

o¢ 1o miiko ¢ (E.C. Energy Contentdepuoydévov meplektikdtrag e
TOPAYOUEVNG TOGOTNTOG TOL Tpoidvtog o MJ mpog v (G.E.R.:. Gross
Energy Requirements) evépyemov amoppO@NGe 1| KAAALEPYELD VTOLOYIGHUEVT|
oe MJ, ekppalet dnAadn TV amOOOTIKOTNTO TNG KOAMEPYEWS KOl €ivol
kaBopdg ap1Ouoc.

E.R.=E.C. /G.E.R.

2) Evepyswxn mapaywywdmra (Energy Productivity = E.Pppiletan og t0

mnAiko g (f.m: fresh matteryopaydpevng mosotnTog TOL TPOiIdVTOG 68 Kg
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npog v evépyela (G.E.R : Gross Energy Requirements) amoppoenoe n
KaAMEPYELD VITOAOYIGUEVN o€ MJ.

E.P. (Kg/MJ) = f.m./ G.E.R.

3) 'Evtaon mopoyduevng evépyewag (Energy Intensity = E.Deivor o dAAn

TOPAUETPOC Ko 0pileTan MG TO AVTIIGTPOPO TNG EVEPYELNG TAPAYMYIKOTNTOC,

E.l. (MJ/Kg) = G.E.R./f.

4) Avdéivon kabaprc evépyewag  (Net Energy Analysis)sivar o diin

TOPAUETPOC OV opileTon ®G 1 doPopd TG OepLoyOVOV TEPLEKTIKOTNTOS TOV
napayopevov mpoiovtog (E.C.) peiov v KOTOVOAIGKOUEVT €VEPYELDL OTO TNV
koAépyewn (G.E.R.)

N.E.A.(MJ) = E.C. - G.E.R.

O Kallivroussis et al. (2001ye éva meipapo TOL €KOVE GTNV TEPLOYN TOV
‘EBpov (B. EALGSa) perétnoe 1o evepyelakd 160{0y10 pog KoAMépyeag Enpikov
nMoavBov.  Xpnowomowwvtag  €vav  gAkvothpo  wyvog 70 kW, évav
Mmacpatodtavopéa yopntikotntog 500 kikov kot éva yekaotikd 500 Aitpov
avapEPEL OTL:

0 Evépyswn ywo tn omopd: Xvuewvoe pe tov Pimental et al.(1974) ot

EVEPYEWONKEG EI0POEG KTA TNV omopd givor dumAdoieg mepimov omd TNV
evépyelo Tov ondpov. Tnv evépyela Tov GmoOPoL TV voAoyilel ota 26, 3

MJ/Kg.

0 Evépyewn yio 1 Mmoavon: XvvomoAoyiloviag TNV TOPOCKELY] TOV

MITOGHATOV, TV GLOKELOGIN, TN HETAPOPE amodidel 6to N katl tov PO,
evépyela ion pe 74, 2 MI/Kgkar 14,3 MJI/Kg avtictoya Tnv evépyeta tov
YEOPYIKOD £EOTAMGLOV Y10 TNV EPAPHOYY TNG AlTavong v extipd ota 17,
1 MJ/h.

0 Evépyewn yio m Glavoktovia: Ta ) Qillavoktovia ypnoipomoince povo

treflan tov omoiov 1 evépyeia frav 171, 4 MJI/Kg.H evépyeia tov
yewpywolh egomiiopov yw v gpapuoyn g Cwlavoktoviag ftav 23,8
MJ/ho.. H katavalmon evépyelag yio 1o aAdvVicpa vtoAoyiotnke oto 1902
MJ/ha.
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0 Evépyewn yo ) petoeopd: I'a ™ petapopd Bewpel pio péon amdctoom

dwkivnong ta 5 Km kot cuvvmoloyilovtag v evépysla TV otabepmv
otoyeiov tov gikvotipa (42,3 MI/h) kol tov petafAntdv otoygiov

(kavopa, MTavTIKa) EKTILA TNV eVEPYEL Yo TN HeTapopd ota 626 MJ/ha.

O Kallivroussis et al. (200w pa tapaywyn tov 180 Kgbtp. Bedpnoe 611
nopayOnkav 61 Kgbtp Aadt koar 119 Kgbtp mita. Avagépel 6Tt cOUQ®VO LLE TOVG
Pryde (1981)xa1 Rossell & Pritchard (1991) ayépyeia g mitog Kot Tov Aodtov o
39,4 MJ/Kg xa119,6 MJ/Kgavtictoya.

ougpwvo pe 1o I'épto (1991),n mocdTNTA TOV VIOAEIUUATOV TG ENPIKNG
KoAAEpYElDG nAldvOov vmoloyilovion ota 417 Kgbtp kar 1 evépyeln ToV

VIOAEHATOV ekTindton oto 14,3 MJ/Kg.
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O HAIANOOX QX KAAAIEPI'EIA

TCENIKA

Onwg  emobnke kol oV €60YOYN, ©OC TEPOUATIK] KAAMEPYELD
ypnooromdnke o NAiavBog, YvooTdc Kot evpHTEP E TNV OVOUAGIN NAMOTPOTLO 1)
NA0G. Q¢ KaAMepyoOUEVO GUTO CLVOVTOOUE VO TOTOLG NALOGTOPOV, AVTOV TTOV
ypnoonolgitar ocav ENpog Kopmde (Toooatéumo) Kot £xel UEYOAOVS OTOPOVE UE
OKANPO GAOLO Kot yiyo, 1 omoia dev kaTahapPdvel GAO TO E0MTEPIKO TOV GTOPOL Kot
0 0g0tEPOc mov mpoopileTor Yo eayyn €Aoiov Kol EYEl UIKPOTEPOLS GTOPOLG,
OKOVPOYPOUOVS KOl YEUATOVG. ZTO TElpapa omdpdnkay oVO TOWKIAlEG omd TOV
O0gVTEPO TUTO, O UECOMPAOUUN Kot o HeGOOYIUN. Ol GLYKEKPIUEVEG TOTKIALEG
oTapONKaV e OKOTO TNV TTopAy®YN €Aaiov, To omoio mepattépm Ba ypnoipomomOet
®¢ vYpo koo (BIONTIZEA). Anhadn peretnOnke pio evepyeloky KOAMEPYELL, M
omoia pe TV mopaywyn g Umopel vo cuuPdiier og éva Pabud oty KGAvyn TtV
EVEPYEWKAOV avayk®v e yopos. Emiong a&iler vo avagépovpe 011 emmAéov
VILAPYOVV TEPPOUAROVTIKA OQEAT, KaODS To Provtiled Bewpeitar “kabapd” kadoyLo
OAAQ Kol OIKOVOUIKA, OO TNV UEIMON TV E160ywy®dV TETpeAdiov. Qg yvwotdv
VILAPYOVV KO GAAAES EVEPYELOKES KOAALEPYELES ALG BewpnOnie 6Tl 0 nAiavBog €xel To
OLYKPITIKO TAEOVEKTNHO, OQOV 1 YOPO HOC OEXETOL TNV TEPLCCOTEPT MALOKN
aKTIVOPOAl amd OAEG TIG LIWOAOIMEG EVPMOTAIKES YDPEG KOl OVTO TO GUTO TNV
a&lonotel dprota. TEhog, AdPape VTOYN TO YEYOVOG OTL TPV TNV 10000 TNG YDPOS LOG
omv EE 10 €id0g avtd xodiepyodviav pe emttuyion 6€ APKETEG TEPLOYES TNG YDPOGS
pag kot Kupiwg ot Bopeia EALGSa.

Botavikd o nAiovBog avfkelr oto €idog Helianthus annuus L. tng
owoyévelng Compositae. O Packdg apBudg ypopocoudtov sivar ¥=17 ue
2¢=2n=34 ypOUOCHUOTO GTO. COUATIKA KVTTOPO. YTAPYOLV Kol UEYUAOCTEPES
mowkiAieg pe 68 ypopocopota. ‘Exet Padd pulikd ocvomua, TOGOAADOES, TOL
Bpioketon oe PdBoc 60 exatooTdV MEPiTOL. LTl TPp®OTO 6TASIO 1) Pilol LEYOADVEL TOAD
o ypnyopo amd to vrépyeo Tuina. Otav 1o eutd €xet 8-10 vAAla kot vyog 40
ekatootd, n pila tov EBaver o 70 ekatootd mepimov (I'aAavomodrov, 2002). Ta
@OAM elvarl TAATIA, MOEWN Kol 0EOANKTA, VO TO KATOTEPA €lvar kapdtooynua. To

mpdta 5 Levyn exevovtal avtifétwg, evad To VTOAouta KukAkd. To pnkog Tovg
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kopaivetal amd 10- 40ekatootd kol o cuviOng apBuog tovg 20-30.Ta peyorvtepa
eOMo. avtiotoyovv otov 8 fmg 20° kopPo kar aviimpocswnevovy to 60-70% tng
OLVOMKNG empdvelog, tng omoiag o dsiktng LAl kvpaivetor and 2-4. Extog and ta
KOVOVIKG UAAM, 0 NAiovBog €xet kot 000 eW®V Ppdaktio. eOAAL, avtd OV givol 6To
nicw pépoc g tadlavdiog kot avtd mov mepiBaiiovy to dvBog ([ahavomovrov,
2002).

Ocov apopd v toélovBio mov eivor to KOPO TUAUO YL TO OTOLO
KoAMepyeitor o nAiavBog, €xer oynua dlokov pe dquetpo 8-60 exatootd Ko
mepBaireTon amd oEvAnkta PpdKktion @OAL TOV £Y0VV KITpVAL £0G KOKKIVOTH TETAAN
ta. omoia pépovv 40-80kitpvonéc axtiveg. To teMio oynua g ivor kuptod 1| Koilro,
eminedo 1 orypoedéc. H tagiovlio tov ehatodymv mowihmv €xet 700-3000avOm kot
TOV TOKIMGV oL Tpoopilovtar yio «raccatéuno» £o¢ 8000 Caiavomoviov, 2002).
Ta meprpepetokd avon eivar dyova (dev £xovv avOnpeg aAld kot 0 6TOAOG KOl TO
otiyua givar ekpuMopéva) Kot EQovv oTePdvn, Omo¢ Kot o vIEoAowma avon, pe 5
evopéva  métoha, mov oynuatilovv cwAnves. Movodikdg okomdg eivor  va
npoceAkvovY Ta éviopa. Ta ecmtepikd avOn elvar tomoBetnpéva o opodkevTpa TOEa,
10 KoBéva meparleTan amd Eva Ppditio, £xovv KdAvKa e 000 GETAAN, TEVTE TETAAN
EVOUEVO GE COMVA ,EVD 01 TEVTE GTNUOVEG TOL EeKVOLV amd TN Pdom NG oTePAvNg
etvar ehevbepot ot Paomn Kot evopévol otny Kopuer. O 6TOAOG TOVG KOTAANYEL OE
Joy10€G otiypa.

H avBogopia apyiler and to mepipepelaxd avOn, ovveyiletor mpog Tto
KEVTPO Kol oAokAnpadveTan o 5-10uépeg. H mroon tov tetdAov tov dyovov aviémv

VTOdNAMVEL OTL £xel avBNoeL Kot To TedgvTaio dvBog, oto kévrpo g tasiavliog. H
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dwt. Kepaij niiavlov karad tnyv avinon.(Beleotivo 2006)

avBopopia otov aypod dwpkel mepimov 20 nuépeg. O nAiavBog elvar kotd Kavova
OTOVPOYOVILOTOLOVUEVO QLTS , YTl To AvON TOL &lvol TPMOTOVIPOL KOl VITEPYLVAL.
EmmAéov , moAAég mowkiAieg £xovv To YapakInPloTikd Tov avtoaciuBifactov. H yopn
elvar Baptd Ko dev pmopel va petapepbel amd Tov dvepo mopd poévo amd ta EViopa
(Toahavomovrov, 2002).
"Evaevolapépov yapoaktnpiotikd tov niiovBov mov pag dnpovpyet Tpdpinua
KOTA TNV CLYKOUION oV 0gV O100ETOVE E101KT) KEPOAT OTNV OAOVIGTIKY] LOG UNYov,
elvar o mAlotpomiopdc. HAotpomiopdg etvar n wwomra tov taélovbiov va
axoAlovBovv v mopeio Tov NAov. To mpwi ot Ta&lovdieg eival GTPOUUEVEG AVATOAKA
oe 0¢on 50° - 70 and tov Poppd kot otn cvvEKELe akolovBodv v mopeio Tov HALov
eved katd TN voyto avopbdvovior. To eowvopevo otopoatdel POAG oAokAnpwBOel
EKTTLEN OAV TOV TEPIPEPELOK®Y 0vOE®Y, omdTte o1 Talavhie HEVOLY GTPOUUEVES
Boperoavatolkd oto Bopeio muoeaipto Kot votioovatoAlkd oto NoOto. Agv
TOPOTNPELTOL NAMOTPOTIGUAC OTOV EMKPOTEL CLVVEQELA I dTaV apopeBovY Tar PUALQ,
otoyeion Tov deiyvouv OTL M avtidpactn Tov euToL e€aptdror amd TNV Kivon Tov
NnAov. Mg tov nhotpomiopd vroroyiletan 6Tt avédavel N potocHvieon katd 10-23%
avoldymg TG katavoung Twv euAlev (Caiovomoviov, 2002).
Ouwg to KOp1o mpoidv yuoo to omoio koAAlepyeitar o nAiavBog elvatl o
OomOPOC TOV. ATO TOV GOPO LE YUYPY| CLUTIEST] TOIPVOVE TO AAdL Kot TO LTOAOUTO

ypnowomnoteitor g Lmwotpoen (mita). O ondpog Exel mepiektikdTTa 68 Addt 35-40%
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( KAIIE ). Eivor ayoivio Sw@opov oynuitov (ETUnKes, ®Ogldég, pouPoeldéc,
oTPOYYLAO) Kot dtatoung (otevopokpn, otpoyyvAn). Amoteleitol and dbo TunuaTa,
o) TV yoya mov amoteAeiton amd To EUPPLo Kot TIG dVO KOTLANSOVEG Kol ) Tov
(QAO10, OV OvTIoTOLYEL 6TO TTEPIKAPTLO. To unKog tov eTével T 25MmMmkot To TAATOS
tov ta 15mm (Colavomoviov, 2002). ToBdpog 1000 omopwv kvpaivetar oamd 40-
100g. Ot omoépot TV TOKIMOV Yo Addt givar cuviBwg o UIKPoi, TO GTPOYYVLAOL,
KOl GUUTTAYEIS, £X0VV PO Lovpo £mG Ykpilo Kol pEPOLY GLYVE PUPODCEIS GKOVPES
KOoTAVEG €mG AgukéG mov Bewpovvror avemBounteg. Kielvovtag v avagopd yio
Tovg omopovg ailer va avapépovpe OTL €xel dwmiotmbel O6TL o1 omdpol mov
Bpiokovtor oty mepLpépeta TG TaSikapmiog sivar peyalvtepotl kol Bapvtepot omd

tovg kevrpkovg (Coravomoviov2002).
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YAIKA KAI MEOOAOI

HEPII'PA®H TOY IIEIPAMATOX —EIIEMBAXEIX

To meipapo €ytve otov ydpo Aypoktriuartog tov Ilavemotuiov Oeccariog
omv meployn Tov Bedeotivov. To oynua tov aypotepoyiov Ntav ophoydvio Kot ot
doTdoelg Tov mepdpatog etvor 57 * 120 monAiadr to cuvoikd epfadd sivon 6,84
otpéupota. H andotaon tov 120 pétpov €xel yoprotel oe 4 dwotpato tov 30
HETPOV OV amoTELOVV TIG emavaAnyels. Kabe emavdinym yopiotke oe 5 tepdyia,
TV 6 péTpov mov 10 Kabéva déxtnke Tic dtdpopeg enepPdoelc (eic. TIAPAPTHMA).
Eme1on ypnowomomOnkav dvo mowkikieg naavbov (Carysol, Frankasol)io mhidtoc
TV 6 pétpov yopiommke ot péomn Kot ondpOniav 4 ypouués g kébe mowidiog oto
vrotepdyla Tov 3 HETp®V Tov dnuovpyndnkav. H mievpd tov 57 pétpov yopiotnke
oe 5 tepdyo tov 9 pétpov Kot Hetadd Tov TEpa)inV auTdVv pesolafovv dtidpopot 3
pétpov og 6o to unkog tov 120 pétpwv. ‘Etot dnmovpyndnkav 100 mepapotikd
Tepdyloa dwotdoewv 6 * 9 pétpov oniadn 54 TETPAYOVIKOV UETP®V  TTOV
Swympilovron peta&y touvg pe 01dopopo 3 pétpov. O yopakTNPIoHdg Tov £66.POLG,
émerto amd avoAivoelg mov mpaypoatonoince to E@IATE, opiotnke g apylhdoeg, pe
20,1% aupo, 32,7% 0 ko 47,1% dpyho. H opyovikn ovsia petpndnke ond 1,77-
2,43 (2,430t A, 2,17 610 BK, 1,980c70 IIK kot 1,77 6t X) kou to PH oe 7,9. H
TPONYOLUEVT] KOAMEPYEWD TOL TEPApaTog NTav PapPaxt ko to PopPoakodputa
tepoyiomkay pe oteheyokontn. Oleg ol emepfacelg elyav 6to £60pOg LIOAEIHOTO
Bappaxorkariiépyelag mov 1 dwyeipton toug Enanée poAo Kot oTig katepyasies. Kabe
TEPdY10 TV 6 PETPOV 0TS TpoavaPEPONKE, OEXTNKE SLOPOPETIKEG EXEUPACELC.

H npdn petoyeipion sivor n ocvpPatiky katepyacio (X). H tpd enéuPaon
&ywe pe Gpotpo Tpivvo avaptdpevo, pe mAdtog komg 30Cm kot cuVoAkd TANTOG
epyaciog 0,9m €AAvikIg kataockevng, eik. [IAPAPTHMA) otig 6/12/20057ov
mepLapPave avactpo®n tov £ddpovg o Pdbog mepimov 27 ekatootmv. To dpywpa
mpaypoatoromOnke pe 7 deredoelg mpog TN pio povo katevBuvon yi v emitevén
HeyoADTEPNG Opotopopeiag 6to Bdbog opyduaTog 6e OAO TO TAGTOC TV 6 pétpwv. Ta
LEYOAO CUGCMUATAOUOTO XDUOTOG EUEVOV EKTEDEEVA OTIS PPOYOTTOCELS KOl GTOVG
TayeTovg TOV YEWDVA Yo Tave ond 3 puveg, dote vo Bpovupatiotel 1 pala Tov

OVUTIEGUEVOD  YOUATOG AOY® TOV  QOIVOUEVOL  GTEPEOTOINONG-TNENG  TOV
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mePLEYOUEVOL vePoL. [ mepantépm OpLUUATIOUO TOV HEYAA®V GROAW®YV TOV £6APOVG
gywav axorovBwg 600 emepPdoeic pe dtokooPapva otig 29/3/06.H diokooPapva
nrov dmAng evépyelag (4 aEovov) 32 diokmv, GUPOUEVT, VOPOVAIKNG AVOY®ONG, LE
dwapetpo diokwv 42cm. Ot mpodchiol dickotr NTav odovimtol Kot ot micw Agio. H
yovio tov a&ovav pubuictke otic 20, t0 cuvolkd TAdTog epyaciac HTav 3m Kot
10 Bapoc tov punyaviuatog 1050kiAé (EAAnvViKNG Kataokevnc, eot. [IAPAPTHMA).
Mo 1oonédwon tov Tepayiov Kot YIAOYOUATIOUO TNG OTOPOKAIvNG, okoAovOnoe
eméuPacn pe ehappd KoAlepynty oe Pabog 5-8 ekatootdv otig 31/3/06. O
KaAAMepyN TG 01€0ete 24 wakio kol 1 oelpd KLAVOPIKOV KA®POV Yo cuUTieon Kot
pvOuion Tov Pabovc. Ta wvakia, TAdtovg 3CMKat Tayovg 1cm,tav totobetnuéva o
4 cepég Ko og amootdoelg 45em petald tovg ko 60cm petad tov oepov. To
oLVOAKO TAATOG epyaciag nTav 2,3Mkat T0 BAPOG TOL PUNYOVILLATOG OVEPYOVTOV GTO

280 kil (eAAnvikng Kataokevnc, eik. [IAPAPTHMA).
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H oebtepn petayeipion mepiehdpfoave avapdyrevon tov £dapovg o Pdabog
nepimov 18-20 exatootdv pe PBapd kariiepynt (BK) 7 dovtiov ot 27/3/06.0
BapOg KoAAEPYNTAG NTAV OVOPTOUEVOS Kol €lxe Ta OOVTIL TomoBeTNUEVA GE TPELG
oepég(2+3+2). H npocdeon pe 10 mAaiclo yvotay HEC® ELNTNPI®V-0TOGRESTHP®V
Kol T0, dOVTIOL £QePaV LVIA YEVIKNG ¥pNnoems. H amdotaon petald twv vvieov frav
70cm, 10 ovvolkd TAGTOC TOL UmMyavAuatog 2,1m ko 1o PBépog Tov 370 KiAG
(EMnviknig  katackevng, k. I[TAPAPTHMA). To peyého mocootd OU®G
VIOAEUUATOV TG Tponyobuevns KoAlépyewag (Baupdaxt) pog odqynoe oe 2
enepPdoeic pe dtokooPapva otig 29/3/06y1a va TETOYOVUE TELOYIOUO OLTOV Kol VoL
amo@OYOLUE EVOEXOUEVO TPOPANUOTO KOTA T1 GTOPAL.

Hrtpitn petayeipion frav n enépPaon pe nepiotpoeikd okantikd ([1X) oe Babog
nepimov 13-15 ekatootdv ot 29/3/06. To oKOmTIKO MTOV OVOPTOUEVO KoL
aroteAobvtay ond 8 katakopvea otpopeio 2 Aemidmv vyovg 20cmkat TAdTovg 8cm.
Agtrtovpyovoe otig 540o0tpopéc/min evd n oxéon petddoong ot otpoeio nTov 540
/ 180.H pvOuon Babovg ywotav pécm vog 000vTmToD KVAivEpou dtapétpov 36Ccm
o010 miow pépog. To ocvvoAkd mAdTog epyaciag Ntov 2,5 M kot to BApog TOL
unyaviuotog avépyovray oto 720 kiAd (yalAikng kotookeung, eik. [IAPAPTHMA).
AxolovOnoe o enépPaon pe diokooPapva otig 29/3/06.

Hrelevtaia petoyeipion mepiiapPave 4 nepdoparta pe diokosPapva otig 27
ko 29/3/066¢ PBabog 8-10 exatooTOV Y100 TNV KOTOGTPOPN TOV VITOAEWWUATOV TNG
BopPokokaAAEPYELOG KOl OVAOELOT TNG EMPOVEWNKNG OTOPAOAS TOV €OAPOVC.
AxolovOnoav 1 xatepyoocio pe glagpd korliepyntm otig 31/3/06 yo kodvtepo
YIAOYOUATIGHO TNG CTOPOKAIVIG. ZTOV YMPO TOV TEPAUATOG LANPEE Kol piol TEUTTT
petayeipion, N akoAlépyeto. Andodn po Aopida Epeve TeEAelms akaAMEPYNTN YOPIG
va ogytel kapio pnyovikn Kotepyoaoio ektog amd emupavelokn Cilovioktovior pe
GRAMOXONE (800 grétpéupa). Xt VmOAOIMES UETAYELPIOELS £YIVE EVOOUATOOT
TREFLAN (300 grétpéupa) pe dwokooBapva otig 11/4/2006 v v amopuyn

eupaviong TAaTveLAL®V (ilaviov 6To TElpapLa.

Oleg o1 gpyaocieg mov €yvav OTIC UETOYEPICELS TOL TEPAUATOS QOIVOVTOL

ovykevipoTikd otov Ilivoka 2.
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I[TINAKAZX 2. Hpgpordyro gpyoci®v

HMEPOMHNIEX EINEMBAXYEIY METAXEIPIXEIY
6/12/2005 OPI'"QMA 1"
27/3/2006 BAPY KAAAIEPTHTH 2"
27/3/2006 AIZKOXBAPNA 4"
29/3/2006 AIZKOXBAPNA 1" 20, 3 4
26/3/2006 I[NEPIXTPO®IKO -

XKAIITIKO
31/3/2006 EAA®PY KAAAIE/TH 1", 4"
8/4/2006 AIITANZH m 2, 3,4
11/4/2006 ZIZANIOKTONIA m 2, 3, 4
11/4/2006 2IIOPA 1" 20, 3 4

O ghkvoTHPOG TOL YPNOULOTOMONKE NTAV AYYAIKNG KOTOOKEVNG TNG ETOLPLOG
FORD, pe kivnon otovg téocepig tpoyovs kot woyvog 110 HP. To ocvvolikd tov
Bapog pali pe ta avtifapa avépyoviav ota 4200kiAd. Ot S106TACELS TOV EALACTIKOV
Nrav 18,4-38yw ta omicHo kot 13-28 yia ta eunpocho. H Baon tov tpoydv iye
koG 2,78miot 1 StAUeETPog TV Tpoxdv NTav 1,75m yia toug omicOiovg kot 1,35m

Yo TOVG UPHGO10VG.

AIITANYXH XITOPA- APAEYXH

‘Eywve Boaocwn Almavon pe mpeg Almacpa tomov 11-15-15 pe omoptikn
ounpov, 25 KOV avd otpéupa 6g OAN TV empdvela Tov melpauotog otig 8/4/06.
"Etol mpoxvmtel 0t gpappootnkay 2,75 povadeg aldtov, 3,75 povddeg owopdpov
Kot 3,75 povadeg kaaiov. H epappoyn €ywve pe omaptiky oltnpdv yio vo VIdpyeL M
HEYIOTN opolopopPion Kot okpifela otn Almovomn. Av ywotov HE (QLYOKEVIPIKO
Mmacpatodtavopéa 8o NTav Aydtepo OHOIOLOPOPT), EVO U0 TOGOTNTO AMTAGUATOS Oa
oKopmLOTaV EKTOG TV OPI®V TOL TELPANOTOG.

Y1ig 11/4/06éywve ) omopd o€ €60¢pog NuI-uYPd Kot o€ Pabog 3 EKOTOCTMV.

Xpnoworombnke mvevpotiky ypouukn omaptiky GASPARDO SP 520kot ot
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OmooTAcELS HeTAlD TV Ypapudv ftov 75 exatootd. Expuetoiievopevotl v axpifela
NG OMOPTIKNG OmElpape o dVO LVPRPIdIL PE SUPOPETIKES OMOGTACELS HETOED TV
euTOV enti g Ypouuns. 'Etol oty CARYSOL éywve omopd otovg 14,5n6vtovg ( 6,9
outd /pétpo), evd otmv FRANKASOL otovg 19,4movrovg ( 5,15¢utd/pétpo). Xe
KkéBe petayeipion omapOnkav 4 ypappés amd 10 kdbe vPpidro. 'Etor 10 khbe
TEPOUATIKO TEUAYI0 Y®pioTnKe 6€ dVO vIoTeERdyla TAdTOVG 3 péETpmv. AKohovOnce
emoeavelokog yekaopos pe PROMETRIN (250 gétpéupa) v 0o pépa petd v
OTOPA Y10 KOAVTEPQ OMOTEAEG AT EVAVTIA 6T {1CAvia.

To €dapog katd TN O1dpkeln TOV ENEUPAGEMY NTAV GTOV «POYO» TOL OALA 1M
TEPLEYOUEVT LYPACTO OEV OTOOELYTNKE OPKETN Y10 TO POTPOUA TOV 6TOPp®V. EmmAéov
ot Bpoyomtdoelc mov akolovOnoav NTav avenapkeic (LKPOTEPEG TV 2MM) Yo TV
mmpn SwPpoyn g omopokiivng. I''awtd amogaciotnke vo yivel moOTIoHO LE
Kataoviopd (umék) otig 20/4/06,0ote vo unv vrdpEet TepotEP® KaBLOTEPNON TOV
euvtpouatoc. H epapuoyn €yve oe mévie «oTacEI» dlapKelag piag dpog 1 Kodepd.
Tpeig axoun apdevoelg Eywvav otig 21/6,29/6kon 17/7 pe otaydveg (oTaraktneopot
EAOOTIKOL COANVES) Omov epapudéoTkay mepimov 60MmM vepod (kvPucd ava
otpéupua), kot pa tedevtaio ot 20/7 6mov gpapudotnkov 40mmvepov. Kotd to
dlotnua TG  avamtuéng g  KoAMEpyelng koTtaypaenkav Kor 4 acBeveig
Bpoyontmoelg otig 29/4/06 (9,5mm)ptic 6/6/06 (L0mm)ptic 12-13/6/06 (17,5mm)
kot otig 4/7/06 (8Bmmkabmg kot pia woyvpr Ppoxdmtmon (47,8mm)otig 25/5/066¢
éva onpelo kpioo yo v KaAMEpPyELd, BonddvTag oNUAVTIKA 6TV OVATTUEN TNG.
A&ilel va avagepBel 6TL T0 GLVOAMKO VYOG PPOYOTTM®ONG TOL KATAYPAPNKE AT TOL
Bpoyouetpa tov Aypoktiuotog kKot ayyiée ta 125,3mm.IIapatmpodpe 6t t0o Hyyog
TOV TPOOVOPEPOUEVOV OPEAMUOV  Ppoyontdcewv @tével 610 74% 10V GLVOAIKOV

OV KOTOYPAPNKE GTO SIAGTNLLO OO TV GTOPA LEYPL TNV GUYKOULON.
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HM/NIEX APAEYXEIX BPOXOIITQXEIX

20mm -
- 9,5 mm
- 47,8 mm
- 10 mm
- 17,5 mm
60 mm -
60 mm -
- 8 mm
60 mm -
40 mm -

I[TINAKAZX 3. ZovoAiko 0\yogapocvcemv-fpoyontdoemy

METPHYEIX

"o ™ pétpnon tov eutpdpatog onpadsdtke (27/4/06)evtoc kabe tepoyiov
po ypopun 5 HéETpmv mhve 6To 1vog TG OTapTIKNG Unyoving. Metpndnke o ap1Buog
TOV QLTAOV ENL TNG YPOUUNG, LE TN XPNON UG OTANG HETPOTAVIAG, dVO POPEG OTIG
28/4 xarotic 4/5.

Mo ™ perém g PraocTiKAg avATTLENG £ytvov TEGGEPIS WETPNOELS OE
dtaotnpa 7 efoopddwv mov damotdbnke 6Tt otapdtnoe n Practikn avdmtuén. o
Vo Yivouv ot peTpnoelg onuadedtkay 3 Tl o€ KaOe éva amd To, TEVTANETPO TOV
elyav AneBel ov LeTpNGELS PLTPOUATOG Kot TapokolovOnOnKe N e£EMEN TOoL Vyouc.
To vyog petpndnke oe exatootd pe v Pondeia pog petpotorviag. Ot nuepounvieg
7ov &ywvav ot petpfoeig nrav otig 23/5,0t1¢ 9/6, otig 2/7 kan otig 15/7.01 perprioeig
EYvav OTIG GUYKEKPIIEVEG MUEpOUNVieS Kot emPePfaimocoy TIC OMTIKES TOPOUTNPNOELS
7oV £yvav 6€ OAN T d1dpKeELD TG KAAMEPYELOC.

Metd ) 0e0tepT pHétpnon vyovg, siyape Kot v Evapén e avbopopiog oTig

11/6. Kot €3 £yve omAf] KaTOpéTpnon TV avOopuEVOV KEQUA®DY OGTO OTLOOEUEVOL
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nevtaueTpa ot 19/6 ko pa dedtepn KatausTpnon Tpelg puépeg apyotepa otig 22/6
TPOKELUEVOD Vo eEAYOVE TOL TOGOGTA TNG avBopopiag.

H pétpnon mg amddoong mov eivarl kol 1 To evOloQEPOVOA, £YVE HE dVO
TPOTOVG MoTE va. gival 660 10 duvatdv mo akpiPne. Katapyds £ywe yeipocviroyn
KEPOAD®V NAiovBov amd dvo pétpa o€ KABE TEUAYIO Kot LETA TO aAmvioua {uylotnke
pe miexktpovikd Quyd m  amddoon oe omdpo. Kard v pnyoavooviioyn
ypnooromOnke 1 BepllOOAMVIGTIKY] UNYOVY YEPLOVIKNG KOTOUCKEVNG TG £TALPIOG
HEGE tov Aypoktipatog, pnetd amd KotdAAnAn LETATPOTY GTNV JAUETPO TOV OOV
TOV KOOKIVOV cOUP®VA pe To pEyedog Tov ondpwv. AA®VIGTNKOV 0l VO UECOIES
YPOUUES TOV KaOe Teporyiov (dnAadn To uicd meipapn) ce OA0 TO UNKOC TOVG Kot OAN
N TOcOTNTO TOL GTMOPOL CNUAOEVTNKE YWPLOTA Yoo KAbe Tepdyo, Luyiotnke kot

amoONKeVTNKE.

ENEPI'EIAKEY EIXPOEY THY KAAAIEPI'EIAY HAIANOOY

Evépysio YE@PpYIKOV myovnuatTov

o 10V VTOAOYIGUO 1TNG EVEPYELNG TOV  YEOPYIKOV — UNYOVIULATOV
oLVVTOAOYILOVUE TIG GUECEG EVEPYEINKES E0POEC (KOWOIHO, ATOVTIKA) Kol TNV
amoOcPecn TV 6TABEPDOV GTOLXEIMV TOV EAKVGTIPO KOL TOV UNYOVILATOV.

H evépyela (oe MJ) mov kotofaAiletor yioo T UNYOVIKY KOTEPYOOioL Ui0g
EKTAONG €0GQOVG €VOG OTPEULOTOS, 1000TOL UE TO (GOpOloUO TNG EVEPYEWNG TOV
KOTAVOADVETOL Yoo TNV €AEN TOL UNYOVALOTOC KOL TNG EVEPYELNS TTOL UETAOIOETAL

HEG® TOL dVVAIOSOTN:

E 7ap= E e + E pro= (Pgig + P pro) * 1 =3,6 * (U*F +w*M)*t

Erop= evépyela mov amoppopdron and to mapeikopéva (MJ)
Euoe= evépyelo oy éAén (MJ)

Epro=gvépyetlo oto PTO (MJ)

U= péon tayvrta epyociog tov punyaviuatog (m/s)

F= péon elktikn dvvoun tov ekkvotpa (KN)
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®= YOVIOKN TaydTNTo 670 duvouodotn (rad/s)
M= péomn pomn otov duvapodotn (KN*m)

t = ypdvogmov amarteital ylo TNy Katepyasio evog otpéppartog (h).

AMG t = 1/A, 6mov A 1 péon OTPEUNATIKY TPAYUOTIKY] omdd00T TOV
OV LOTOG KATEPYOGLOG.

O 1tpomog pe tov omoio vmoAoyiletor m evépyela mov damavinOnke yo TV
KOTEPYAOIO TOV HETAYEPICEDMV POIVETOL OVOAVTIKE TOPAKATO.

Kotd ™ petddoon g 1oxboc amd oV KvnTHpo 6TO TOPEAKOUEVO EXOVUE
Kdamoleg anwAeleg. To m10cootd ™G 1oYvo¢ mov eTavel 6to PTO givan drapopetikd amd
avtd mov @Tavel ot pmdpo EAEnc. H 1oyxdc mov @tdver 6to duvopoddtn eivar
avegaptnm omd Tov TOMO TOv €64POVE OV €PYALETOL O EAKVGTNPAG KOl KULOIVETOL
oto 87-90% g 1oyboc tov kwvntipo. H 1oydc mov @tdver oty umdpa EAENG
emnpedleTonl ONUOVTIKG Omd TOV TOTO KOl TNV VYPOUCLOKN KOTAGTOGT TOL £0GQOVLE
(rapovoialetar odicinon) kat kvpaivetar og Tocootd 60-65%c wydog Tov PTO.
Youpovo pe tov Koapardpn (2004), o cvvieleotng petddoong otnv EAEN Yo
ovumayéc £d0¢pog, vroAoyileton oto 62,5% tov cvviedeot) petddooong oto PTO,
oniaodn 0,54, evoylo kalepynuévo £dapog givon mepimov 0,48.

‘Eva 6AL0 0Tdd10 KOTA TO 0TOI0 VIAPYEL CNUOVTIKY OTMOAELN EVEPYELNG Elvat
KOTO TN LETOTPOTN TNG EVEPYELNG TOV KOVGIHOL € OEEAUN unyovikn evépyeta. O
Bowers (1992hvapépet éva tomikd cuvieleoth) amddoong yio Evav Ntiled kvntipa
0,218.T"a v GavtAnon, enelepyacio Kot O10VOUN TOV TETPEAOIOV VITAPYOVV ETITAEOV
ammAeleg ™S Taéng tov 85% tgevépyelag Tov KavGipov.

AvT10 delyvel MV PeYAAN amdAEL EVEPYELNG KOTE TNV HETOTPONN TNG EVEPYELNG
TOV KOVGIHOV 68 @@PEMUN unyovikn evépyela. H evépysia tov kawoipov divetor and
TOV TOTO:
ExowsFC x 38,66 MJ/Kg
To C eivaro cuvtedestig petddoong g toxvog oty EAEN (Kapardpng 2007) .

To C eivan dropopetikd yioo kdbe mapelkdpevo Ko eEaptdtorl amd Tov TOTO
ToL €dAPOoVE, av TPOKeTal Yoo Papid 1 eAappd EAEN KoL OO TNV EMPOVELNKN
Katdotoon tov £6apovs. [ To thwoapykmdoeg €500 TOV TEPAUATOG HETPNONKE
ko diveton otov IMivaxa 4 (Kapardpng 2007).

"o tov voloyiopod tov C ypnoipomomnke o eAkvotipog Ford 8210wyvog
80 kW tov Aypoktiuatoc. Katapyds éywvov uetpnoeic 1oy00o¢ He duVOUOUETPO GTO

46

Institutional Repository - Library & Information Centre - University of Thessaly
19/05/2024 15:13:48 EEST - 3.146.34.55



P.T.O. ko mopdAAnia €ytve p€rpnomn g KotovOAm®OoNS KOVGIHOL Yo To d1ipopa
QOPTIOL TOV EPUPUOCTNKAY GTO dVVOUOOOTN €V oTdcel. Aaupdvovtoag vmoyn Ot 1
péytotn owbéoiun 1oxhs otov dLVOUOSOTN] COUPMOVO LLE TOV KOTOOKELOOTN TOV
emcvatipa ftav 72 KW, tpoékoye 10 1060010 POPTIGNG GTOV SLVALOSOTH. ZOUPOVL
ue tov Kapaidpn (2007)n oyéon mov cuvoéel TV KOTOVAA®OT KOLGILOV UE TO

TOGOGTO POPTIONG TOL EAKVGTIPA TEPLYPAPETOAL A TNV e&icwon:
FC = 7,01138 915 {= 0,98)

FC = katavaioonkavoipov (e L/h)

X = 10 1060610 (%) POPTIEGNGTOL EAKVGTAPO GTOV SVVALOSOTN.

An6 10 1060010 POHpTIong 0 Kapardpng (2007) avagépet 6t 1 e&icwon mov
TPOEKLYE KO TEPLYPAPEL TNV KOUTOAN TNG EWOIKNG KOTAVAAMONG KOVGILOV Ylol TOV

010 eAxvotpa sivat:
SFC = 0,0609% - 9,6118x + 659,51 1R 0,99)

SFC = ewdwkataviimon kavoipov oe (L/KWh)

X = 10 10600710 (%) POPTIGNCTOL EAKVGTAPO GTOV SVVALOSOTN.

Alp@dvVTOG TNV TPOYUOTIKY] KOTOVAA®OT KoTd TNV Asrtovpyio. 610 Yopaet
(FC) pe v edwn katavaimon koatd v ook oto PTO (SFC) mpoxvmtel

10080vaun 10yH¢ o6tov duvapodotn ( Playy )
FC
SFC
Agapdvtog Vv oyd Tov amoppopdtor amd to duvapodot (Payn) mpokdntet

1N odvvapn 16xvs otov duvapoddtn mov doriBetor yio v EAEN (Plg: ). To khdopa

NG TPOYUOTIKA GTOPPOPOVUEVIG 10YVOG GTNV EAEN TTPOC TNV 16000VOUN 160 GTOV
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duvapodoTn mov dtotifeTon Yo v EAEN amotedel Tov cvvtedeot C amddoong g

oyvog otnVv éAEN. H oyéom mov 1o meprypapet givar:

aeP

a?»E) I

C = ovvteheotng amddoong TS 1oY00G otV EAEN
Pae = mpaypatuch amoppopodpevn oyg otnv EAEn (KW)
Ply: = 10080voun 1oyvg otov duvapoddtn (KW)

Kotd tv extéheon TV epyacudv KoTepyaoiog  Tov €3AQOVS E£yvav
OUVOUOUETPCES  LE TOV OPYOVOUEVO YEMPYIKO EAKVOTIPO TOL E€PYACTNPION KoL

EKTIUNONKE M ATOPPOPOVLEVT] OO TO TOPEAKOUEVO EAKTIKT 10YVG Ko amd to PTO.
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QG YEIYT'E - 1S3 8Y-ET-GT ¥202/S0/6T

Aressayl 1o Alslaniun - anua) uonewlou| % Areiqi - Alousoday jeuonniisul

[TINAKAZX 4. XuvteleoTnc pETAO006MG 1Y VOG 6TV £AEN

Koatavéimon Métpnon [paypatikd
Ewdwn Kotavédimon
Kavoeipov and Amoppo@. Ioyboc amd m | Ioodvvaun oy | Ioydg tov Kivnipa mov
kavoipov SFC amod
[Mopeiopevo 1 SOKIUY GTO JOKIUN GTO YOPAPL oto PTO dwtifetar yio mv'EAEN | Ce
) ) dokiun oto PTO B PTO (kW) (kW)
®PAPL
HOPAD (L/kWh) i
(L/h) (kW)
Apotpo 19,09 0,35 28,73 54,47 54,47 0,53
Bapug
18,43 0,35 27,38 52,04 52,04 0,53
KOAALEPYNTNG
[Ieprotp.
25,52 0,36 6,95 55,77 70,08 14,31 0,49
2KOTTIKO
AwokocPapva
12,33 0,48 11,31 25,57 25,57 0,44
(In)
AwokocBdpva
13,27 0,45 12,09 29,66 29,66 0,41
(2n)
EAappig
13,71 0,43 13,64 31,63 31,63 0,43
KOAALEPYNTNG
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‘Etol n evépyela, mov ovopalovue Eapy, elvar 1 petprioun evépyela omd to
SVVOUOUETPO Kot TTEPIAAUPAVEL TNV evEPYELR EAENG TOV EAKLOTNPA KOL TNV EVEPYELD
tov PTO 1ou
Ondte n Eapy vroroyiletot amd tov tHmo:

Exavo
Eoapy =
YAkovo

2Axovc: Zuvieleotnc andd0onG KOVsipov

Mo AN popn evEPYELOG IOV TTPETEL VL ANPBEl vITOYN, glval 1 evépyeia TV
Mravtik®v, 1 oroia vroloyiletar oto 4% tgEapy (Bowers, 1992).

Oo wpémel vo onuelmbel OTL KaTd TN XPNON YEOPYIKOV UNXAVNUATOV, EKTOG
amd TIC GUECEG EI0POES EVEPYEWNG (KOWGIULO, AMTOVTIKA) DITOPYEL KoL Lo GEPE oo
éupecec elopoég mov oyetilovtal pe v evépysla mov meptAappdvetal oto otadepd
otoyeio tov pnyoavnudtov. «Evépyela otafepmv otoryeimv» givar n evépyela yuo TNV
KOTOOKELY], TN MHETOQOPE, TN OlVOUY, TN GLVTNPNON KOl TIG EMOKEVEG TV
pnyovnuaToy.

H evépyela tov gAkuotipa Kot TV TopEAKOUEVOV VTTOAOYILETOL YOPIOTA Yo
t0 kobéva. O tOmog, 0 omoiog pog dtvel v evépyela mov domavnOnke yio v
KOTOOKELY], TN METOKIVION KOl TIG EMOKEVEC TOL EAKVLOTHPO KOl TOV SOPOP®V
TOPEAKOUEVOV ETvOLL:

Exat+ Epet + Eemok

Epny =
Avapkeralmng

OndTE M EVEPYELN TOV YEOPYIKAOV UNYovnUaTov givol To dBpoicua dAwv TV

TOPOTAV® EMUEPOVS EVEPYEIDV KOL O TOTOG TOL TPOoEYYilel kaAlvTepa elvar:

Exovo
EIM=Eopy+ EMa+ Euny="  + 4% Eopy (Eshk+Enap)
XAvo

[Tpoxeyévouva yivel akpiEctepn HETPNON TNG TPUYUOTIKA KOTOVOAGKOUEVNG
EVEPYEWOG, YPNOLLOTOMNONKAY Oedopéva Omd TIC UETPNOES TOV TEPLYPAPEL O
Koforapnc(2004) otig omoieg ypnoyomombnke o €101kn ddtaén oe oynua <«I1»

OV KOTOOKELAGTNKE €WKA Yoo T0 okomd ovtd and to Epyactipo T'empywng
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Mnyoavoroyiag (Féutog k Topikoylov, 1994). H dudtaén amotelodviov and 600
petodikd «I», amd xotlodokd mhyovg 100mm, mapdAiinio tomobetnuéva peTa&y
toug. Ta IT Arov cvvdedepéva petald tovg apbpwtd, pe €61 dvvapoxvyéres. To
cvotua avoptOnke ota Tpion onueion (eHENG TOV EAKVLOTNPO Kol TOW® O VTO
ouvoeOTOV Ta. TopeAkOUEVA pnyovhuato. ‘Etol ftov dvvor) 1 Kotaypoen Tov
SVVAUEWV GE TPELG OLOTACELS 6TO YOPO. Tpelg dSuvopoKVYELES NTay TOPAAANAES e
Vv otevbuvon kivnong Tov EAKLGTIAPA KOl LETPOVGAV TIG duVAUES EAENC. Avo NTav
KATOKOPLOES LLE OKOTO TNV UETPNON TOV SVVAUE®V MG TPOG TO KATOKOPLPO MIMESO
Ko pio frav oplovria Kot kabetn otn devbuvon Kivnong Tov EAKLoTAPO LE GKOTTO
v pé€tpnon tov mlayiov eopticewv. H duvapoxvyéreg £pepay 6TO £0OTEPIKO TOVG
wo yépupa Wheatstone.To onua odnyovvtav pHECHO EVIGYLTOV OE 10, KOPTO
LETATPOTNG TOL OvaAOYWKoD onuatog oe ynoewokd. Ta dedopéva odnyovviay pECH
eVOG €101KA OLOUOPPOUEVOD AOYIGUIKOD GTI] UVIUN €VOG QOPNTOV VTOAOYIGTH O
omoiog @epdtay mhvw oTov eAkvotipa. [ v pétpnon g oydog ota
duvapodotovpeva gpyareio mapeuPAndnke peta&d Tov duvapodoTikoy dEova Kot Tov
d&ova petddoong g Kivnong éva Opyovo HETPNONG TNG POTNG KOL TNG YOVIOKNG
toagottag. H pomn petpovvtav médr pe ™ ypnon yvépuvpag Wheatstonegvd
YOVIOKY]  TOYOTNTO  HETPOVVIOV ¢ ovyvotnto moiumv. Oleg ot evdei&elg

UETATPETOTAV LE KOTAAANAO AOYIGUIKO GE OplOUNTIKEG TUULES

Evépysiwo yia T 6opd

Mo tov vmoAoyiopd G EVEPYEWS MOV KOTOVOADVETOL YO0 TN OTOPQ
vrohoyifovpe TNV evEPYELD TOV GTOPOV KOL TNV EVEPYELD TOV YEMPYIKOV EEOTAMGLOV.
Mo v gvépyela 100 oTOPOL TOAAATANGLALOVUE TNV TOGAHTNTA TOL GTOPOV UE TNV
EVEPYEL Y10 TV TTOPAY®YN 6TOPOL 1oL £)El vIToAoyiotel o€ 26,3 MJI/Kg Kaparapng,
2007).

‘Emetta ektiuniOnke n evépyela mov katavaiovetat (o petafAntd ko otodepd
oToyEie) Kot TNV ALtovpyics TOL EAKVGTAPO. UE TV oTapTIKN. [ Tov vTOAOYIGHO
™G OepNTIKNG ATOS00NC TNG CTAPTIKNG YPNOUOTOONKE TO TAATOC GTOPAG Yo TNV

KOAALEPYELO TOV TTOV 3M.
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Evépysio MTacpndTov.

o v evépyelo mov Koatavol®Onke yo v epopuoynq TG Almavong
abpoilovpe TV €VEPYEIL TOV EUTMEPLEYETOL OTIS YPTOLLOTOLOVUEVEG TOGOTITEG
Mroocpdtov kaBmg Kot TNV EVEPYEIL MOV  KOTAVOADVETOL ONO TO YEWPYIKA
UN YOV LLOLTOL.

Bdon ¢ mocdtTog mov £QOPUOGTNKE KUl TOV EVEPYELOKMV TEPLEKTIKOTNTMV
(IMivaxag 1) mov mpoteiver o Helsel (1992),ektipodue v avtiotoyn eicpon
evépyelog. o v evépyelo TV YEOPYIKOV UNYOVILAT®V TOL XPTCLLOTOONKaY Y10
™V €QapUOYn G Almavong ovvumoloyiotnkov 1 €VEPYEWD TOV  UETOUPANTOV
otoeiov (Kowowo, Mmavtikd) kot 1n amdoPeon ™G evépyelag TV otabepdv

otoyyeimv.

Evépysio 0vTtoQopndKkmyv

210 meipapa ypnoiporomonkoy dvo doPopeTIKA puToPdppaka. To éva nTav
n Trifluralin pe evoopdtmon oto £dapog katl to dGAlo  Prometrynetov yekdotnke
EMUPAVELONKA, petacmoptikd. H evépyeia yio TG VO SOPOPETIKEG OPUCTIKEG OVGiEG

divetar and tov mapakdrto wivaka, (Kapardapng, 2007):

I[MINAKAZX 5. Evépyera Qilavioktovev

Evépyewa (MJI/KQ 6.0)
OuoKeUaaiag Siampnong
Apacoikr oucia | TTapaywyng Hop@oTroinong B OIKTUOU 2YNOAO
KQlIl HETOQOPAG
TTWANoNG
Trifluralin 147,3 20 4 11 182,3
Prometryne 264 30 4 19,8 317,8

o Vv evépyela Tov YE®PYIKOV €EOTAIGHOD TTOL (PN CLUOTMOLEITOL Yo, TNV
eméuPaon vmoloyilovpe TV evépyeln TtV peTofAntodv  otoyeiov  (kavoiua,
Mmavtikd) kot v andoPeon g evépyelng Tov otabepdv ctoyeiov (eAkvotpa,
yekaotikov). O ghkvotipag mov ypnoomombnke frav FORD 72hp,ue kivnon
oToL¢ 000 TPOYOVG Kat Papog mepimov 3,5t. To yekaotikd Nrav yopntikdétntag 500 It

pe 1016 yekaopov 12 pétpov.

Evépysio apogvong

O vroloyiopdg g evépyelag apdevong Eyve PAcetl TG TOGHTNTOC VEPOV TOV

ypnoporomdnke Kot tnv e€iocmon
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EU B
DEotp = X x TDH
Ep x EFI EFc

DEotp = dueceg e10po€c evépyelag yia TV Apdevuot evOg GTPEUUOTOS

Avtn givor 1 e€iowon tov Sloggett(1992)wpic to EFf, mov avagepdtav otov
oLVTEAEDTH amdO0oNG GTOV aypd, O10TL Ta SedOUEVA APOPOVGAV KOl TNV TOGHTN T
VEPOV TTOL YOvOTAY LE TNV EEATIION, oTpdyyion Kot TNV dtamvon and ta Qildvia.

H avtiio tov Aypokthipotog neptiddupave Evav niektpokwvnipa woyvog 15hp
0 omoiog Aertovpyovoe pe nAextpikn evépyelan and ™ AEH. To Bdbog avtincewmg
oV meployf] v Aypoktipatoc ftav 80m kar n avtAio eixe mapoxn 20mi/h.
Youpovo pe tov Sloggett (1992), mécog cuvteEAEGTNG OTOS0GNC AVTOV TOV AVTAIDOV
elvan 76%.

H avtMoa émpeme vo ovomtoéel g mwieon tovAdylotov 2,5 atm ywor va
eEacparioel pony vepold péca amd Tovg aymyovs. To Vyog pog GTAANG vEPOL TTOV
avtiotoyel og mieon 2,5 atmeivon 2,5*10,33211= 25,8 mApa 10 0MKO HLOVOUETPIKO
VYOG TOoV vEPOL NTAY
TDH= 80+25,8=105,8 m.

Evépysia Y0 TN cuyKouion

o tov vmoloywopd g evépyelng ocvykopone o Bewpnbel 611 Yo
ovykoudn ypnowomomnke o Soeipn Beprloorwviotiky pnyavh (Bapovg 7 t).
Bewpovvtol dV0 KVUPLEG MNYEG EVEPYELNS TO KOVGIUO KOl TO 1010 To pnydvnuoe. H
Katavalmon kKovoipov eivor 1460 gétp (Leach, 1975)H cuvolikn evépyeta yo )
GLYKOMON €ivat To GBpoloUa TNG EVEPYELNG KOVGILOV KO AMTOVTIKAOV, TNG EVEPYELNG
oTafep®V GTOXEIMV TOV 1010V TOV PUNYOVILOTOG KOl TNG EVEPYELNG TTOV OUTUVATOL Y10,

TN GLVTNPNOT KO TIG EMOKEVEG.

Evépysia yi0 TN LETOQOPA

o ™ petoeopd ypnowwomodnkav o gikvotipag Ford 82 KW kot o
TAoTEOpua. duvokdtTTag 5 t kot T0 cuykpoOTNUe LToBETOVUE OTL Kiveital pe o
péon opraio tayvmta 20 Km. ®swpovpe eniong o péon andotaon dakiviong g
napayoyne 5 Km. H evépyesia tov petafintov otoyeiov eivar 0,0018 MJI/Kg. Km
(KaBordapne, 2007) otnv omoio. av mpootebei n gvépyelo Twv otobepmdV GTOXEI®V

(eEAxvotpa, TAOTEOPLOC) TOIPVOLLLE TNV EVEPYELD VIO T LETOPOPA.
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Evépyswa Yo tnv erneéepyacio

[a mv enelepyacio TV omdOpwV ypnopwomomdnke £€vag KOYAL®TOG
ovumieoc tomov Taby Press Mod 4, @mnoiog kwvovviav omd €va TPLpociKo
niextpokwvntipo woyvoc 1,5 KW kot péon amoddoon enelepyaciog Q=16,77kg/h.
oupovo pe tov Kafordapn (2007)n uéon amoppopovuevn oyvg frav P=0,87 kW
KOl 0 TOTOG WOV OGS OTVEL TNV AmOPPOPOVUEVT) EVEPYELD Vi TNV EKOAYM glvar

Erx=3,6* P/ (Q*EFp)

EFp = ovvteheotic amddoong g Hovadag 1oyvoddtnong g avtiiog (yio
niextpoxkvntipo =18%)

Av ¢’ avt Vv evépysla TpocHBicovpe Kot TV andoPecn TG EVEPYELNSG TV
otafep®dV OTOYXEIOV TOV KOYA®WTOD GCULUTIESTH] TOIPVOVUE TNV EVEPYELDL YO TNV

enelepyaocia.

ENEPI'EIAKEY EKPOEY THY KAAAIEPT'EIAY HATANOOY

Q¢ ekpoég evépyelag TG KaAMEpyelog Bewpovpe To AOpoIoUa TNG EVEPYELOG

7OV pog 6ivouv To Addt Kou 1) wwita ov maipvovpe and To 6Topo (TPoidv aAmVIGHOD):

Evépyswo 06 To Lao1

O Koparapng (2007)vrordyioe 6t t0 Bapog Tov Aadiov givan to 33,5% 100
Bapovg oL omdpov. OmdTE Y1 VO VTOAOYICOVUE TNV TOPAYOUEVT) EVEPYELD TOL
A0d100 OV TOipVOLUE PE Yuypn ovumieon, To moAllamiacidlovpe pe 39,4 MJ,mov

glvai 1 Topayopevn evépyela ova KIAO Aadtov.

Evépysio amo tTnv wita

To 0&btepo mPoldV ™S YuypnNg cvumieong Tov ondpov givar n wita. Eival to
TPOiOV oL opdyetal HeTd TNV e€aymyn Tov Aadlo0 Kot amotedel aplotn (woTpoen.
O Kapardpng (2007)avapépet 6tL 1 wita avtiotoyel mepinov oto 66,5% tov Papoug
TOL GIOPOV KOl 1) eVEPYELR TG voAoyiotnke oto 19,6 MJI/kg.IToAlamlaoidlovtag

™V evépPYELn ava KIAO TTiTag Le TO PAPOG TNG, TOIPVOLLE TNV EVEPYELD OO TNV THTA. .
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AINIOTEAEXMATA-XYZHTHXH

PYTPOMA

H omopd éywve otig 11/4/06 adhd M mepieydpevn oto £60p0g vypacio dev
QOOELYTNKE OPKET YA TO PUTPOUA TOV oOpwV. Omwg mpoavapépbnke £yve pia
Gpdevon pe katatoviotnpa (umek) otig 20/4/06.H mpmdtn pétpnon uipdUaTog Eyve
nepimov o efdoudda apyodtepo otig 28/4/06 evd n dedtepn pétpnon £ywve oTig
4/5/06, pia. efdopdado petd v TPOT HETPNON Kot wepimov 600 efdonddeg petd v
dpdevon. To amoteAéopata TOV HETPNOE®V EKQPPACUEVE GE OplOud QUTOV avd
OTPEULO KOl GE TOGOOTA EML TOIS EKATO TOV GTOPMV TOL TOoTofeTNONKAYV GTO £601POG

VOPEPOVTOL GTOV TOPAKATM TiVOKOL.

[MINAKAY 6. ATotedéopnota PETPNGEOV QUTPAOUATOG

DOTpwua (PUTA/CTP) DuTpwTIKA IKaOVOETNTA (%0)
28/4/06 4/5/06 28/4/06 4/5/06
Garysol 3123 6223 34,0 67,7
Frankasol 3180 5570 46,3 81,0
ns ns * *
LSDO,S% 812 8!2
b2 3127 5713 39,7 72,2
BK 3747 6487 48,0 82,0
nx 2600 5680 33,1 71,3
A 3133 5707 39,7 71,9
* ** * **%
LSDo 50 707 504 8,9 6,6
CV (%) 21 8 21,0 8,4

[Topatnpodvtag tov mopoamdve mivako owmotdvetar 6t 1 FRANKASOL
epeaviler peyadvtepn outpotikn Kavotto ond v GARYSOL kot otic ovo
petpnoelc. Ttig 28/4vneptepel kotd 12,3% ,eved 1 dopopd apufrdvetor otig 4/5 kan
€0IKA otV enépPaon pe Papd kaiiepynt etavel 1o 13,3%.Tevikd o uéoog épog
puTpouatos oty npotn pEtpnon ntav 40,15%,evd petd and po efdoudda ptoace
10 74,36%,10G00TO OPKETA IKOVOTOMNTIKO Yo TNV KaAMEpyeta. A&ilel va avopepbet

OTL Ol PETPNOELS EIVOL PLTPOTIKNG IKAVOTNTOS KOt YIVOVTOL GE TPUYUATIKEG GLVONKES
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aypoy Kot G ouTd OPEPouy amd TIG HETPNOES PAOCTIKNG 1KAVOTNTOG 7OV
Aappavovion oe eAeyyOUEVEC GUVONKEG EPYOGTNPIOL.

Kdévovtag Aemtopepéotepn mOPATAPNON TOV OTOTEAECUATOV O EMIMEDO
TOIKIAMMV, KOTEPYOOSUDY KOl ETOVOAYEDV £YIVE U0 EIGOYMYN OE TIVOKEG Yo, TNV
O1ELKOALVON TOV TOPATIPTCEWDV.

Kotapydc oe eminedo mouimav vreptepei 1 FRANKASOL kot otig dvo
HETPNOELS. XNV TTp®dTN HETPNON epeavilel mocootd 46,27% évavtt 33,97% g
CARYSOL, evd otnv devdtepn pétpnon mov eivar kKo n teAikn, speavifer 81,04%
évavit 67,68% g CARYSOL. To teMkd mocootd ¢ FRANKASOL
yopaxtnpiletar oAb wkavorom ko evd g CARYSOL amAd tkavorontiko.

2g EMMEOO KUTEPYUOLMOV TOPATNPEITOL [o LEYOAN VIEPOYN TNG EMEUPOAONC
oV Bapd KaAMEPYNTH GTO EVTPOUN EVOVTL OA®V TOV GAA®V Kol 6TIG 000 LETPNOELG
OTm¢ Qaivetol Ko otov mopakat® wivako 7. H petayeipion pe Papd korAepynt
otV TPOTN HETPNON £pTacE 6€ T0c0oTO 47,97%,evid akoAovONGAV o1 peTayEpioELg
g ovuPatikng Katepyaciog kot g ookooPdapvag pe mocootd 39,69%.Kot oty
ogvtepn pétpnon M petoyeipton pe Popd KOAMEPYNTY EUEAVIGE TO VYNAOTEPO
10c0otO 81,98%¢cvd o1 vroOAoE TPELS peTayEpioEls kKupudvOnkay oto 72%, ywpic
oNUovTIKEG dtapopéc peta&y tovg. Tlapdin v vmepoyn towv 10 mocootioiwmv
povadmv g petayeipiong pe Popd KoAAEpynT) KOl TO LIWOAOUTO TPiKt TOGOGTA
Kpivovtol wovomomtikd yoo v kaAlépyswo. H okaAMépyela giye oamotvyio oto
QOTPOUO AOY® OKOTAAANANG Y10 OKOAMEPYELD OTOPTIKNG Unyxavng. Ot punyovicpot
OlavoIENG ™G ALANKLIAG 0dVVOTOVCAY VO O1EIGOVCOVY GE KAVOTOMTIKO PdBog Kot
UEYAAO TOGOGTO GIOP®V TAPEUEIVE OKAAVLTTO e amOTELECUA VO, U QuTpOoEL. [V
avTd Kol o€ Kapio pEtpnon dev ANeonke vdym.

TéNog oe eminedo eMAVOMWEDV TOPOTNPOVUE OTL TO PUTPOUO KVUOIVETOL
and 36,56%ctnVv (emavainym 4) émg 44,36% {ravainyn 3) yio v TpdTn UETPNOoN
ot1g 28/4 xan and 71,53% £rnoviinym 4) éog 76,52% Eravainyn 3), Snradn dev
TOPOTNPOVVTIOL GTATIOTIKAOG CNUOVTIKEG dopopég Hetalh Tov emavainyewny. Avtd

YIVETOL TTEPIGGOTEPO KOATAVONTO TOPATPADOVTOS TOV TOPOUKATO TIVOKOL.
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ITINAKAZX 7. 10606716 QUTPORATOS VA ETAVAIYT

OYTPQMA

37,92% 41,60% 44,36% 36,59%

74,16% 75,35% 76,42% 71,51% ns

Onodte ovvoyilovtag UmOpOVUE VO TOVHE OTL YEVIKO TPOKEITOL Yo, [0
KOAMEPYELD, EDKOAT GTO QUTPOUN UE TKOVOTONTIKO aplfud gutdv/otpéuua, 1 omoio
av onapBel oty Kevrpkn EALMGSa o nuepounvieg id1eg pe avtég tov apafocttov (20
MAPTIOY- 10 AIIPIAIOY) cg vypd €da@og dev Oo avtipetmniost TpoPANUA 610
eVtpoua. And ta dvo vPpidle mov peAeTHONKAV TOpOTNPEITOL O LIEPOYN TNG
FRANKASOL évavtt g CARYSOL o6¢ mocootd 13,36% oty kavotnta
QLTPOUOTOS o ovvOnkeg mepPdAroviog aypoV. Evidommon mpoxoiel 611 otnv
petayeipion pe BAPY KAAAIEPTHTH, n putpotiky woavotnta nrov nepimov 10%
peyoavtepn oand v XYMBATIKH KATEPT'AZXIA mov akoAovBovoe kot
Kopovotay oto 1010 emimedo Pe TG GAAEG dVO peTayEPIoEIS. Zav OYOAO UTOPOVLE VL
movpe OtL Yoo TV omopd Oev ypeldletor kdmolog €01kOg eEomMopog N Waitepeg
YVOCES ooy Ol amooTdcel; UeTAE) TOV YPOUU®V OAAG KOL 1) OTOPTIKH 7OV
ypnoponoleiton eivan id1eg pe avtég tov apafocitov, omodTe dev VITAPYEL TPOPANLQ

V10HETNONG TOV TEYVIK®OV amtd TOVG AYPOTEG TNG XD PG LOC.

BAAYTIKH ANAINITYEH - YYOX OYTON

H mpot pétpnon vyovg tov @utov &ytve ot 23/5 pe apempia v
OAOKANP®GT TOL PLTP®ROTOS (4/5) Ko v emidpacn g Bpoyng g 28/4 (9,5 mm).
H npepounvio emdéybnke wobBmdg o1 petewporoyikny vanpecio mpoéPreye
Bpoyomtdoels o aUEcmG EMOUEVO SLAGTNIA Kol OEAQE VO KOTOYPOWOLLE Kol TV

emidpaon ¢ Ppoyng omv Practikny avamtuén. [pdayuatt otig 25/5 napatnpnonke
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woyvpoton Ppoyxomtwon (47,8 mm), v omoio. okolovOnoe o acBevéotepn (10
mm) otig 6/6. H pétpnon otig 9/6 dnhadh éva dekamevOuepo HETO TV TPOT
pétpnon €oeiée o {ompdtatn avantuén g kaAlépyelog omwg Ba eavel Kot otov
mivaka mopakaTe. Xt 12-13/6 TopovucldcTnKe o, avVOoTATMON GTOV KOpO e
SVVOTOVG OVELOVG TTOL OUMG OEV TPOKAAEGOV TAAYIOGUO TOV QUTAOV. Tavtdypova
énecav acbeveic dlokekoupéveg Ppoyontwoelg ( ovvolkod vyovg 17,5 mm)mov
Oumg Oev amodeiymkay emapkeig yoo v kaAlépysw. 'V avtd va epapudotnke
apdevon pe  otolaktnEOpovg  cwAnveg  (otdydnv  dpdevom) 60  kvfikodv
pétpoviotpéupa otic 21/6 kot otig 29/6. H emduevn pétpnon otig 2/7 £de1e 6t 1
PAaocTtikn avarTuén cvveylloTov e TO MTOVSE  PLOUOVS Yo va. OAOKANpmOEl petd
and 600 gPfdopadeg mepimov otig 15/7 mov eAeON Ko 1 TeEAevTaion HETPNOT VYOLE
TV eutdv. H ypappikn anewoévion e PAAGTIKNAG ovATTUENS TOV SO TOIKIAIDV Kot

ot 4 petoyepioelg paivetal oto oynua 2.

16
Carysol
14
12
E
3 ' -z
E 081 o BK
S
Y 06 K
> ——
> 04 A
02
0 : : : : : :
13/5/06 23/5/06 2/6/06 12/6/06 22/6/06 207106 12/7/06 22/7/06
16 Frankasol
14
12
£
EO -
g 08 == BK
é; 06 1 MK
04 A
0.2
0 : : : : : :
13/5/06 23/5/06 2/6/06 12/6/06 22/6/06 207106 12/7/06 22/7/06
Huepopnvia

Zymu. 2 BhooTikn avarto guTOV 6TIS KATEPYUGIES

Maxkpookomikd mapatnpndnke pwo {onpn avamtoén and tg 23/5 — 9/6
ONAadN TO TPOTO dEKATEVONUEPO HETA TNV OAOKAP®OT TNG PACTG TOV PUTPDOLOTOG,
N omoia cvveyiletar og Mo NIV PLOUOVG TG emopEeveg 3 efdouddec (9/6 — 2/7)kon

eEopardveral Tic dvo televtaisg efdopadeg (2/7- 15/7) kaotig 600 motkihies.
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Ye eminedo EMAVOAYPEMV OEV  TOPUTNPOVVIOL OTOTIOTIKDOG ONUOVTIKEG

SLpopéG OTWG PAIVETOL KOl GTOV TOPOKAT® VoK.

IMINAKAX 8. Bhootiki) avédmtoén ava eravainyn

EINNANAAHYH | EIANAAHYH | EITANAAHYH | EITANAAHYH
1 2 3 4
23-5 29 30 31 27
9-6 96 97 97 96
2-7 138 137 137 137
15-7 145 143 143 144
LSDy g5 ns ns ns ns

Y& eninedo MOIKIAAV OV Kol TO0 TEAKO Vyog ivor oyeddv to ido (1,44mn
CARYSOL, 1,43mm FRANKASOL) napatnp®vtog Tic LETPOELS SIOMIGTMVOLUE OTL
T 500 VPPidla elyav daopeTikn Topeia, EMPERUOVOVTOC TIG OTTIKEG TOPOTNPOELS
ott omAadon n CARYSOL diver yevikd mo ebpwota eutd amd v FRANKASOL.
Yy mpodtn pétpnon oviwg n mo {ompn mowidia vreptepovoe og vyog (0,32m)
évavtt g FRANKASOL.(0,26m).Xtnv dedtepn pétpnon (9/6) n dwpopd tov 600
TOKIMOV KopdvOnke ota 10 cm,eved oty tpitn pétpnon (2/7) peiddnke ota 4 cm.
Av ka1 1 dlpopd TOvg UEIMVOTOV M| oelpd dev dAlace p€ypt Kol TNV TEAELTOLN
pétpnon (15/7) mov eivar kot 10 tEAKO VYo tv gutdv. To péso Vyog twv 600
VPPOIOV Kol TO ATOTEAEGLOTO TOV LETPNCEMY POIVOVTOL AVOAVTIKG GTOV TOPUKAT®

TVOKOL.
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ININAKAX 9. BAootiki) avartoil] TotKIM®V
YYOX ®YTON (cm)

Ye emimedo KotepyaolidV To mpdypota sivor apketd evdlopépovta. Ot
Katepyooieg Uropoe va movpe OtL yopiotkay o€ dvo (evydpla. H petoyeipion pe
BAPY KAAAIEPTHTH xot 1 XYMBATIKH KATEPTAZIA édwoav oyedov idw
OTOTEAECUOTO, TO OTOl0 VIEPTEPOVGAV GE OAN TNV OUPKED TOV UETPNCEDV TOV
petoyepicewv pe INEPIETPODIKO KAAAIEPTHTH ko pe AIXKOXBAPNA. H
dtpopd Eekivnoe amd o 5 ekatootd Kot 6To TEA0G TG PAACTIKNG avATTLENG £PTOCE
ta 8 ekatootd. Xtov mivako 10 eaivoviotl avtég ot dlapopEés, ot omoieg oyetiovio pe
v ovumieon 1oL €dAPovS. Mmopoldue €10l vo  cupmepAvovue  OTL O
MNEPIETPO®IKOX KAAAIEPTHTHE kot  AIXKOXBAPNA dev katepydotnkav o€
apketd Paboc to £8apog, YeEYOVOG OV gUmOSIcE TNV AveTn avamtuén Tov PLitkov

GUOTALOTOG KOl K0T ETEKTAOT) KO TV ampoPfANudtiotn avdmtuén tov euto.

IMINAKAX 10. Blootiknovantoén avd katepyacio
BAAXTIKH ANAIITYZH (cm)

[Mapampdvtog v emidpocn TOV KATEPYOOSLOV TAVE OTIS TOKIAEC,

mapotnpeital akplPdg 1 1010 dtomicTmon Tov £0McaV Kol 0l GLVOMKES peTpnoets. H
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vepoyn tov petayepicewv pe BAPY KAAAIEPTHTH xov XYMBATIKH
KATEPTAZIA eivon EexdBapn évavtt tov petoyepioewv pe TNTEPIETPO®IKO
KAAAIEPTHTH ka1 AIZKOXBAPNA kot ota dvo vfpidio 6mwg ameikovileton kot

GTOVG TTOPAKAT® TIVAKEG.

I[MINAKAX 11. Blootiknovantoén avé vppioto

FRANKASOL.

Edd a&iler va avapepOet 6t 1) 0e0TEPN HETPNON VYOLS CLVETESE LE TNV Evapén
™m¢g avlogopiog otic 11/6 xou pudiioto dvOnoav mpdta To. UTE TNG TOKIAING

CARYSOL. Z11c 19/6 1 avOnon petpndnke oe mocootd 80% yio v CARYSOL ka
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10% yw tnv FRANKASOL, yeyovog mov amodeikvoel Ty Tpoidtnta. g TpmTNG
(powt. [TIAPAPTHMA). Z¢ pia devtepn pétpnomn mov ywve 3 pépeg apyotepa. (22/6) n
CARYSOL &iye ohokAnpmaoet Tov kKOKAo ¢ dvOnong g, evdd n FRANKASOL eiye
otdost 10 70% amodewkvooviag 0Tl elvar mo Oyo vPpidio oty @don g
avBopopioc. Xtov mopokdtem mivoka @oivoviol KOADTEPO, TO OTOTEAECUATO TOV

TOPOUTNPNCEDV.

I[MINAKAX12. Mpowpwétntedvineng tov 2 vprdioy

Ye eminedo Koatepyaolwv mapatnpriinke o vmepoyn g XYMBATIKHXE
KATEPT'AXIAY (X) o& m0606TO AvONONG OTNV CUYKEKPIUEVT NUEPOUNViD. LETPNONG
(19/6) évavtt 6Awv tov aAiov. H petoyeipion e EYMBATIKHYE KATEPTAXIAX
dvOnoe oe mocootd 80%, akorovOnoe N petayeipion pe BAPY KAAAIEPTHTH pe

1060010 50%, gviot dAAeg 600 petayelpioelg mapovsiacay T060ctd oG 15%.

I[MINAKAZX 13. Ipowpétnraavinong ava kotepyacio.

CARYSOL
BK 50
X 15
A4 15
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'Idwo rocootd mapatnpnOnkay kot otny FRANKASOL pepiés pépeg apyotepa.

AIIOAOXH

H pnyovoovAloyn éywve otic 21/8/06. To amoteléoHOTO TOV HETPHOEDV
amOd00NC TOPOLGLALOVY GPKETO EVOLOPEPOV YIOTL KATA TNV CLYKEKPIUEVI] UEPA M
VYPOGio TOL GTOPOV TOV GLO TOKIADV, NTav dapopeTikn. 'Etol n vypacia crépov
v v FRANKASOL petprinke 2,49%, evo yuo tnv CARYSOL 9,41%. Apa 1
FRANKASOL givor o mpoun ond tnv CARYSOL, tapdro mov oty avBopopia

napovciooce Kabvotépnon.

12 11,3

CV=25,3%

10 +
9,0

85

B Garysol

O Frankasol

Amédoan (kg/otp)
[op]

Xymu 3. Yypaoio omopov Katd 11 cvyKopd| avd Katepyooio
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[Ma v 60YKPIoN TOV ATOTEAECUATOV EYIVE OVOPOPH GE KOLVI] VYPO.Gio

ava@opadg (10%) kot otig 600 TOIKIAEG.

500

444 445
450 +
CV=3,7%
400 1 356 354 353
350 & 336 397 329
= ==
5 300 f
(@)
3
= 250 +
8 200 m Garysol
7o} €
g O Frankasol
< 150 +
100 +
50 +
0 i
b3 BK nz A

Yymu 4. An6doon o Kg/oTpéppa € Kowvi] vypacia avapopds

O yevikdg péoog 0pog amodoong yw 6A0 1o meipaua MrTov 368kgloTp.
Avaivtikotepo. 1 CARYSOL onédwoe 372kgletp, evd 1 FRANKASOL 364
kg/otp. Avtd ®¢ amoTéAeoUO OMOSEIKVOEL OTL TPOKELTAL VIO [0, KOAALEPYELD, TTOL
xopig vo eivor Wwitepa amoutnTiky otig apdevoelg (350mm vepov) divel vymiég
amodooelc. Emiong av avaloyiotovpe 10 Spoapotikd mpofAnua tic EAAEWYNG VEPOL
KOTO TOLG KOAOKOIPIVOUS UNVEG, EKTILOVUE OKOUO TEPIGCOTEPO TNV a&iol AVTAG TNG
koAMépyelog. Tapatmpovpe emiong 6tL 1 tedevtaia dpdevon &ywe otig 20/6 mov
amotelel o wepiodo  10WHTEP®V  OPOEVTIKAOV — OMOUTHOE®V Y. TNV
BoupoakokarAiépyeto, (tng onoiog anotelel auetyionopd o niiovBog) mov Kvuplopyel
o0t0 0Oeocorikd kdumo. ‘Etol ot aypOdteg amokToOLV HEYOADTEPN EVLYEPELD OTNV
dwyeipton Tov evamopeivavtog vepol péEypt TV ANEN TG ApSEVTIKNG TEPLOJOV.

Ytov mivoka 14 yivetol (o GUVOTTIKY OTEIKOVION TOV OTOTEAECUATOV TOL

TPOEKLYAV Y10 TIC TOIKIAIEG GE OYECN UE TIG KOTEPYATIES.
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IMINAKAZY 14. TeMkégamodo6els pnyovocviloyis Tmv dvo vBpidiov (kg)
ATTIOAOXH (YTPAZIA 10%)

[Mopatnpodue 611 n ovpPotiky kKatepyasio (X) vreptepel Evavtt OV TV
AoV petayepicewv pe amddoon 444 kglotp mov kpivetar mold vynin. Oieg ot
GAleg Katepyasieg Kivobvtan o€ amodooelg g taéng tov 100kg/otp yauniotepa, pe
™mv Katepyoasio tov Bapd kaiepynty (BK) vo vaepéyet évovit tov dAlov dvo
petayepiocov  (IMX,A), pe 355 kglotp  évavti 332 kglotp xar 341kglotp

avtioTouyo.

H yeposviloyn €ywve pia pépa mpv tn punyavocvAiioyn dniadn otig 20/8/06.
O yevikdéc pécog O0pog omodoons vy Oho to meipopa nrav  417kglotp.
Avaivtikotepa. 1 CARYSOL oanédwoe 425kgletp, evd 1 FRANKASOL 409
kg/otp. Ztov mivaka 17 mapotnpodpe 6t | copfatiky katepyooia (X) vreptepei
évavilt Ohov Tov GAA®V upetayelpicenv pe amoddoon 451 kgletp, evd kol oTig
UETPNOELC TIC YEPOGVALOYNG, TO mePoTpoPikd okamtikd (I1X) £xet Tig younAdTepeg
amodooelg (391kgbtp). ‘Etol pmopovpe va yevikehoovue AEyovtag 0Tt TIg VYNAOTEPES
amodocelg and TAELPAG KOTEPYOOSLOV TIG Oivel 1 oLUPOTIKY KOTEPYOGiO, EVM
akolovBovv o Popldc KaAlepynmg, M O16KOGRAPVE Kol TEAOG TO TEPLGTPOPIKO

CKOTTTIKO.
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IMINAKAX 15. An6doon yepocviloyns 6 Kowi ava@opd vypaciog (10%).
AITIOAOZH (kg)

AIIQAEIEX MHXANHX

Mo tov vmoAoyopud TtV omwAeldv g pnyovhg Bo yiver cdykpion g
aOd00NG TNG UNYOVOGLAAOYNG KOl TG ATOS00NG TNG XEPOSVALOYNG. XTOV TOPAKATM

mivako ametkovifovtal ot dSlopopES OTIG AmOdOGELS KOl T0, T0GOGTA %0.

[MINAKAX 16. ArdAeiecunyovocuriloyis

Ao TOV TOPOTAVE TIVOKA TUPOTNPOVUE OTL Ol ATMAELEG KLUOIVOVTOL GE TOGOOTA

arnd 15-16,7%ue Méoo ‘Opo Anowdrerdv 15,6%. Apa S10mGTOVOVE OTL Ol OTMAELES
omd TV pnovoovAroyn eivon aveEdptntec amd Tic pebddove katepyaciag mov

OKOAOVOMON KOV OTIC SLUPOPETIKEG LETAYEIPIOELS KOl KPIVOVTOL OVEKTEG.
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AITIOTEAEXMATA ENEPT'EIAKOY IXOZYT'IOY

o tov vmoloyioud tov evepystokol 1oolvyiov yw Tn HETO)EIPLON TOL
TEPAUOTOG EKTIUNONKOY Kotapyv ot €6poés. o 10 okomd avtd o1 €16poég
yoplomkav og 00 Kotnyopiec: otV evépyswn amd TN YPNON TOL YEMPYIKOD

€EOMMGOD KOl GTNV EVEPYELD TV YEDPYIKDV EPOSI®V.

1. Evépysro ye@pyikov £E0TAGHOV

Mo tov vToAoyiopd TG EVEPYELNG TTOL YPNOLLOTOMONKE KOTA TN Agttovpyia
TOV UNYOVNUATOV afpoictnke 1 eVEPYELN TV HETAPANTOV oTol elmV Kot 1) amdcPeon

NG EVEPYELNG TV GTOOEPDOV GTOXEIDV TOV EAKVGTIPO KOl TOL UMY OVILOLTOG.

A) Evépyera 6t00sp@v 6TorEimV

H evépyeio Kataokeug a@opd Tnv €véEPYELD TOL KOTOVOAMONKE Yo TNV
TOPAYMOYN TG TPMOTNG VANG KobMOC kal tnv evépyela Prounyavomoinong. O Bowers
(1992) avagpéper 6t or Pimental et. al.(197 Bxtiuncav pio tocdtta EVEPYELNG Yia
™V Kataokevn ion pe 86,77 MJ/kgrehkod mpoidvtog kot ot Loewer et. al. (1977)
vroAdyloay pia emmAéov moocdtra 8,8 MJI/kgyla ™ petagopd kot ™ davour. O
Bowers (1992) emiong avoaeéper 61t ou Fluck ko Baird (1980)vmoAdyioay v
gvépyelo Propmyavoroinong mov mpootifetor og kGbe pnydvnuo OT®MG POIVETAL GTOV
[Mivaka 17. Tnv evépyela omd 10 VAIKO amd T0 0moio KATaoKeLAloVTOoL To YEWPYIKA
pnyoviunoto, v ekt oto 22-60 MJ/kg. Hevépyelo ehactikdv exktiundnke ota
85,8 MJ/kg,tyun mov mAncialet v yevikeopévn tun towv 86,77 MJI/kgtov Pimental

et al.(1977).
[Tivaxog 17. Evépyero fropnyavomoinong yia yE®@pYKa piyovijroto
MHXANHMA ENEPT'EIA (MJ/KQ)
EAxvompoag 27,63
Apotpo 12,78
AwskocBdpva 9,96
KoAlepyntg 16,9

Amodeyouevol v Tt tov 86,77 MJ/kgnov mpoteiver o Bowers (1992)

vroAoyileTon M eVEPYELD KOTAOKEVTC TOAAATANGIALOVTOG TO PAPOC TOV YEOPYIKDV
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unovnuaTomv pe to dfpotopa e evéEpPYEg LAMKGOV Kot Brounyavoroinong (86,77

MJ/kg), movecwrdeietan og kabe Kg teEMKo0 TPOidVTOG .

H evépyeln emokevne kot cvvinpnong Oempeitor petafAnt €6por] oAid

ene1dn VIOAOYILeTOl WG TOGOOTO TNG EVEPYELNG KOTACKEVNG avapépeTol £0®. [ Tov

VTOAOYIGUO TNG EVEPYELNG EMOKEVNG KOl CUVINPNONG, TOAAATAAGIALETOL 1) EVEPYELL

KOTOOKEVNG HE évav ovviedeot] mov mpdtewve o Bowers (1992) ko eivon

SLPOPETIKOG Yo KABe pnydvnua 6mwg @aivetar otov [Mivoka 18.

IMINAKAZX 18. XuvteAeoTEGTOV 0VAAOYOVV Y10 ETIGKEVEG KO GUVTI|PNGY).

MHXANHMA 2YNTEAEXTHY
EAKYXTHPAX 0,49
APOTPO 0,97
EAADPYY KAAAIEPTHTHX 0,51
AIZKOXBAPNA 0,61
MNEPIZETPOOIKOX KAAA/THZ 0,59
XITAPTIKH 0,43
ANITAZMATOAIANOMEAX 0,39
YEKAXTIKO 0,37

H ocvvolun evépyela diveton otov mapakdto [Tivaka 19. Mo mopddetypa yio

TOV YE®PYIKO gAkvothpa moAlaniacidlovtag o Bapog Tov pe 86,77 MIrnpokidmrtel 1)

EVEPYELN KATAOKEVTNG, eVO pe 8,8 MIn evépyeia petapopds. Ilorlamiacialovtag tnv

EVEPYELD KATOOKELNG LUE TOLG OVAAOYOLG Yo KAOe unydvnua cvvtedeotég tov [ivaka

18 mpoximTEL M| EVEPYELD EMOKELDV.

I[MINAKAZX 19. Evépyera.tmv 6To0Ep®V GTOLYEIMV TOV PNYOVIILATOV.

ENEPIEIA (MJ

ZYNOAO

BAPOZX(Kg) | Kdraokeung | Metagopdg | ETTiokeuwy (MJ)
Mewpy. EAkuotipag (110
HP) 4200 364434 36960 178573 579967
ApoTtpo 500 43385 4400 42083 89868
Bapug KaAAlgpynTAg 370 32105 3256 16373 51734
Mep1oTPOPIKOG
KaAAiepynTtig 720 62474 6336 36860 105670
EAa@pug KaAAiepynTig 280 24296 2464 12148 38907
AiokooBdpva 1050 91109 9240 55576 155925
ZmopTiKA (4 povdadeg) 350 30370 3080 12148 45597
WekaoTikS 130 11280 1144 4174 16598
Aimraoparodiavouéag 150 13016 1320 4555 18891
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Evépyela kataockevng: 86,77 MJI/kg
Evépyea petapopac: 8,8 MJI/kg

Evépyela emoxkevav and Ilivaxa 17

Yroloyioudc evépysloc ovi dpo EpYOCioc

2tov ITINAKA 20 mapovcialeton | tpofrendpevn drdpketa {oNG COUQ®VO LE
tov Hunt (1992).Awipdvtag tnv cUVOAIKT evEPYELa TV oToBEP®OV GTOEI®V TOV
npoékvye atov [ivaxka 18 pe tig dpeg Aettovpyiog TV punyovnuatowv vroloyiletol n

EVEPYELD OV OPOL EPYOGTOGC.

I[TINAKAZX 20. [Ipofremopevn drapkera oS YEOQPYIKOV Py ovVI|LaTOV

MHXANHMA I[TPOBAEIIOMENH AIAPKEIA ZQHX
XE QPEX AEITOYPI'TAX

EAKYXTHPAX 12000
APOTPO 2000
KAAAIEPTHTHX 2000
AIZKOXBAPNA 2000
[MTEPIZXTPOPIKOXZ KAAAIEPTHTHX 1500
XITAPTIKH 1500
YEKAXTIKO 1500
AIITAZMATOAIANOMEAX 1200

Yroloyioudc e anddocnc EpYucios 6TO YOPADL

Me Bdom to TAdToC Kot T péom ToyuTnTa pyaciog vwoloyiletal n BewpnTikn
amdd0oT, EVEO GTN GLVEYELN UE BAoT TOV GLVTEAESTH amOdoong epyaociag (katd tnv
tonornoinon g ASAE, 2002),vmoloyiletar  wpoyuatiky anddoon otov oypod. H
Oewpntikn Xtpeppatikn Anddoon (BXA) vroroyiletar omd Tov TOTO

OXA=0*v

A= TAATOG KOG TOV UNYOVILLOTOG GE M

v= toyvtnTa o km/h
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H Ipoypoatikn Xtpeupatiky Anoddoon (ITXA) vroloyiletar moAlomAacialoviog thv
OZA pe Tovg Xuvtedeotéc Amddoong (katd v tvmonoinon g ASAE, 2002)nov

eaivovtal otov [Tivaxa 21.

[TINAKAZ 21. Amt660061TOV unyovnRaTOV KoTd TIS ENEPPaosls KoTepyaoiog

. , OewpnTIKNA MpaypaTiki
Mnxavipa I'I)\oETog Taxornra ané%r:)cnn Z.UVT' gwggocnn
gpyaoiag (m) (Km/h) (oTp/h) Atmrédoong (oTp/h)
ApoTpo 1,2 3,98 4,78 0,85 4,06
Bapug 2 4,29 8,58 0,85 7.29
KaAAIEPYNTAG
Mepior. 2,5 3,83 9,58 0,85 8,14
KaAAigpynTtig
AiokooBdpva 3 7,81 23,43 0,8 18,75
Ehagpig 2,3 8,6 19,78 0,85 16,81
KaAAlgpynTNG
ZITAPTIKA 3 7,1 21,3 0,65 13,84
WYekaoTIKO 12 10,8 130 0,65 84,5
Nitraop/péag 10 10,8 90 0,7 63

Yroloyioudc andoBeonc evépyeroc otabepdv otorysimv

Mo va vmoloyiotel n amdcPeon TV otabepodv otoyeimv oOlaipeitar m
GUVOAIKY] EVEPYELDL TOV UNYOVILOTOG LE TIG DPEG AEITOVPYIONG TOL KoL TO OTOTEAECOL
(evépyew/h epyaoiag) dwapeitan pe v [paypatiky Ztpeppatiky Anddoon. Xtov

[Mivaka 22 eaivetoin andcPeon g evEPYELNg TV 6TaBEP®V GTOLKEIDV GTOV aypod.

[TINAKAZX 22. Anéopeonevépyelas 6ta0ep®v otorysimv

AméoBeon evépyeiag (MJ/oTp)

Mnxavipa Mnyxaviparog EAkuoThpa 2YNOAO
ApoTtpo 11,06 14,66 25,7
BapuUg KaAAigpyThg 3,54 5,87 9,41
MepioT. KaAAigpynThg 8,65 5,84 14,49
AiokooBdpva 4,16 2,24 6,4
EAa@pUg kaAAiepynTng 1,15 3,06 4,21
ZITAPTIKA 2,07 3,29 5,36
WekaoTiké 0,13 0,57 0,7
AiITraoparodiavouéag 0,25 0,77 1,02
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B) Ewopoéc evépysrac amd ™ ypRon YEDPYLKOY eE0mAMeno0

Evépysio kaveipov

["a Tov VTOAOYIoUO TNG EVEPYELNG TOV KOWGTHOV, EKTILATOL 1) EVEPYELD. TTOV TOPAYETOL

Ao TOV KIVITHPO TOV EAKVGTIPA Y10l TNV KOTEPYAGTIH EVOG CTPELULOTOG.

Xpnowonoteital n 6yeEon

Exw= Ee)AE + Edvv + Evo

Exwv= gvépyela kvntipa
E€lg = evépyela oy €AEN
Eodvv = gvépyela 6ToV SUVOH0JOTN

Evo = evépyela vekpdv 01010pOpLdV

"‘Eva 1060016 NG 10%00¢ ToL Kivntipa eOdvel 6Tov AEova TV TPOY®V 1) GTO
SVVapodoTN. AVTO YTl GTNV TPAYUATIKOTNTO KOTA TNV HETAOOT NG 1oYLOS OTNV
€AEN Kol 6TO OLVOLOOOTN VILAPYOVY ATTOAEIES. O GUVTEAEGTIG LETAOOONG 10YVOG GTOV
duvapoddt emedn icoc ue 0,87 (ASABE, 2007).0 cvvieleotig petdadoons 1oybog
oV éAEn (C ) eivan dropopetikdc yia kKabe mapeikopevo kot divetan otov IIINAKA
4. H evépyeio mov avtiotoryel ot vekpés dtadpopés ektipdror oto 5-10% g
ovvolikng evépyelag (Kapaidpng, 2004).0swpovue éva Méco Opo 7,5%, ondte yia.
Vo KOALPOOVV Kot 01 OTMOAELEG 10YVOG, O KIVITHPOS amodioel EvEPYELN TOL divETOL OO

TOV TOTO:

Exw = Eeg)gc + Eduvv0,87 + 0,075 eré/c + Eduvv0,87)

IMo va mopdyet o kivnmpag evépyela Ba TPETEL VO KOATAVAADGEL 10, OPICUEVT)
TocOTNTA KAVGiLov. Xoueova pe tov Bowers (1992)o uécog cuvieheotig amdd0ong

amd TNV HETOTPOTY] TOV KOVGILOL G UNYOVIKN gvEPYELR Yo, Evav vinlelokivnmpa
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gtvon 0,218.T1a v dvtinomn, eneéepyacio Kot HETOPOPA TETPEAOIOL OATAVATAL TO
13% ¢ evépyetag Tov. H evépyeta Tov kavaipov gival
Exavo = Exw/ (0,218*0,87).

Eniong oopoova pe tov Bowers (1992)) evépyeio Tov MTOVTIKOV UTOpEL vo
MMoeBel ¢ t0 4% ™G EVEPYELNS TOV KOTAVOAGKOUEVOD KOLGiHov. OTOTE 1| GLVOAKN

gvépyelo divetal amd Tov TOTO:

E = Exove + Elrn

AoTteLEGUOTO OVVOUOUETPNGEMY

Ot dvvapopetpnioelg mov &ywvav pe to dvvapopetpo tov Epyoaotnpiov
Mnyavoroyiag yu kéOe eméuPaon gaivovion otov mapokdte Ilivaxe 23. Encita
yiveTor VTOAOYIGUOG NG TPAYLOTIKA OTOPPOPOVUEVIC 16YXV0G KOl TNG TPOYLOTIKA
amoppo@ovEVNG eVEPYELaG and To dtdpopa Taperkopeva (Kafordpng 2007).
H_oyb¢ vroroyiomke and tov TOT0
Pge=Faz™v ,

P = mpayuotikn woy0g oe KW

v = ToyvTTO 68 M/S

H gvépysro vmoloyiotnke amd Tov THmo
E=3,6* Py:/IIZA

E = npaypotikn evépyeia o MIlotp
[TEA= Tpaypatikn Ztpeppotikny Anddoon
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I[MINAKAZ3. Avvapoperpiosic— Ipaypot loyvg — Mpaypatikny Evépyera

QG YEIYT'E - 1S3 8Y-ET-GT ¥202/S0/6T

Mnxdavnua Taxutnra EAKTIKA PoTrA oT1o loxug (kW) Evépyeia (MJ/oTp)
(mis) Auvaun P.T.O. P.T.O.
(kN) (N.m.) ‘EASn | P.T.O. | ZYNOAO | ‘EA&n | (N.m.) | ZYNOAO

ApoTtpo 1,1 26,1 27,8 27,8 23,9 23,9
BapuUg KaAAlepyTAG 1,2 24,6 27,2 27,2 13,4 13,4
MepioTpo@Ikog 1,06 5,7 557,7 59 | 315 37,4 26 | 116 14,2
KaAAigpynTtig

AiockooBdapva 2,17 5,9 13 13 2,5 2,5
EAagpuc 2,39 10 238 238 5 5
KaAAiepyntng

Aressayl 1o Alslaniun - anua) uonewlou| % Areiqi - Alousoday jeuonniisul




Ondte 1 evépyeln MOV KATOVOAMVETOL OLVOMKGA o€ kéBe emépPaon
aneikoviletan otov mapakdto [ivako 24. Xty Tpdtn oA QaiveTan 1 EVEPYELX TOV
amoppopnOnke amd to mapeAkouevo ([Tivakag 23), evd otn dgbtepn aVTH TOL
KatavalmOnke yio v epyacio. H evépyela mov petpndnke sivar 1o 77%mepimov g
evépyelag Tov kivnmpa (ASAE, 2002).And tov tono Exaves = Exw / (0,218*0,87)
TPOKLTTEL 1| evEPYela kavoipov. H evépyeia Mmaviikodv sivar 1o 4% g evépyelog

KOVGILOL.

[MINAKAZX 24. Evépyero unyavnidTov 1oV KOTOVIADVETOL 68 KAOE emépfacn

Amnopp. Evépyera and ta Xvvoimkn Evépyewn mov katavoi®mOnke
rnopelkopeva (MJ/otp) v v gpyacio (MJ/ etp
otnv oTO Kavoipov km

Mnyovipota E\EN PTO | Xvvolro MTTOVTIK®OV Andéofeong | Xdvolro
Apotpo 23,9 - 23,9 170 25,7 195,8
Bapig kalepyntig 13,4 - 13,4 95,3 9,41 104,7
[Teprotpopikd
OKOTTIKO 2,6 11,6 14,2 88,1 14,4 102,5
AoxocBdpva 2,5 2,5 17,7 6,4 24,1
Elappig
KOAALEPYNTNG 5 5 35,5 4,21 39,7
XTopTIKN
TVELLLOLTIKT 0,5 0,4 0,9 21,4 4,65 26,06
YekaoTikod 0 0,1 0,1 6 0,47 6,43
AUTOGLOTOO0VOUENS 0 0,2 0,2 7,5 0,73 8,19
Mnyovi} GUYKOONG - - - 59 64,28 123,29

2. EvEpYE10 YEQPYIKDY £Q0OiMV

‘Eneita vmoAoyiotnke n evépyelo TV YEOPYIKOV £podimv. YToAoylionkov
Bdoetl TG ToodTTAG TOL Adouatog, ot povadeg almtov (N), pocedpov (P) kot tov
kariov (K), ta mopoacitoktova mov eiyav dpactikée Trifluralin ko Prometrynexon
(QUGOIKA 1) EVEPYELDL TOV GTOPOV. XTOV VIOAOYICUO TNG EVEPYELNS YEMPYIKMOV €QPOdImV
oLUTEPIANPONKE KO 1 EVEPYELD TOV unyovnuatov epoppoyns (ivakag 24).
H evépyewn toov dpootikdv ovcldv omewoviletor otov Ilivaxa 5. H evépyewn
yekaotikod ([Tivakag 24) mpootédnke oty evépyela kdbe (iloviokToOvoy ymplotd

a@ov £ytvav 2 papUoYES
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Avdioyo vmoloyiotnke Kot 1 evépyela Yoo v Almavon. H evépysia tov

Mracpatodiavopén (ITivakag 24) drapébnke oo 3 kot mpootédnke otV evépyela,

tov otoyeiov (N, P, K) mov arewoviletonr otov [Tivaka 1.

[TINAKAZ 25. Evépyelayeopyik®@v €Qodimv

Evépyawa Evépyawa YOVOAIKY)
I'eopywad MocoétnTO
£Q0oimV PN OV HATOV gvépyela
£QOOL0 kglotp
MJ/oTp MJ/oTp MJ/oTp
N 2,8 210,3 213
P 3,8 60,3 8,2 63
K 3,75 48.3 51
HopaocrttokTova
(kg d.0./oTp)
Trifluralin 0,3 54,6 6,4 61
Prometryne 0,25 79,6 6,4 86
Yropog
0,77 20,2 26 46,2
(kg /oTp)
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Evepyeroko r6olvyro niiavOov

[Ma v katdption Tov gvepyelakol 1oolvyiov vroroyilovue to dBpoioua TG
EVEPYEWNG TOV KOTEPYOOSUODV TOL &ywvav o€ kabe petoyeipion. H evépyeia v
Qwlavoktovia, omopd, Admavor, Gpdevon Kot cvykoudn eivor m i oe OAeg TIg
petayepioelg. Xtn petagopd Ko enefepyocio vrapyel omdOkAon HETAED TOV
peToyEpice®V, AOY® TNG O0POPETIKNG OmOS00NG TG KAOe petoyeipiong.

Amd tov Ilivako 24 kor cOpeova pe to nuepordyo gpyaciowv (IMivaxog 2),
TPOcHETOVTOC TNV evépyell ToV emMUEPOVg enepPdocmv oe kdbe katepyoocio
TPOKVTTEL 1| CLVOAIKT evépyeln o€ KABe petayeipion. Mo mapddetypo oty TpmdT)
petoyeipion €ywve eméuPaocn pe Apotpo, Ue d1oKooBapva Kot EAOPPD KOAMEPYNTH.
Amo v televtaio othAn tov [livaka 24 tpocBitovtag v evépyeta kdbe eméppfaong
mpokOTTeEL M evépyetla yia v Zvpupatikn Katepyoasio. Opoiog pe dOpoton amd tov
[Mivaka 25 mpoxvmten evépyeta yuo Aimavon, (ilavioktovia kot omopd.

Amo Vv anddoon Bewpeitan to 33,5% 10V PApovg Tov oTOPOL OTL Elvarl Addt
Kol To 66,5%mita. H evépysia Aadiov vroroyiletor av moAlamilaciaotel To BApog pe
39,4 MJ/kg, evang mitag pe 19,6 MJI/kg.

I[TINAKAZX 26. Evepyeioko rocoliyro

Ewopoég evépyerag

(MJ/o7p) py BK Inx A

Katepyaoia 260 130 127 136

Z\lavioktovia 147

Ymopd 46

Aimovon 327

Apdevon 3449

ZVyKopon 123

Metapopd 11 9 8 9

E&aymyn Aadton 478 393 361 378

XYNOAO 4841 4624 4588 4615

Amoédoon kg 444 355 332 341

Adadt kg 149 119 111 114

ITita kg 295 236 221 227

Expoéc evépyerag

(MJ/ otp)

Aot 5341 4276 4031 4239

[Tita 5782 4626 4332 4449

XYNOAO 11123 8902 8363 8689

XuvTtereoTNC

0n00061MG EVEPYELNG 2,29 1,92 1,82 1,88

Ka8apn Evépyera

(MJ/otp) 6282 4278 3775 4073
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Yt anoteAéopata g KabBapng Evépyelag v peyoddtepn Ty v €xel n
SvuPotikn  Katepyaocio (6282 MJ), evdd v wikpdtepn 1 petayeipion pe
[eprotpoeikd Txoantikd (3775 MJ).Evoudueoeg tipuég édmwoav 1 enepPacelg pe Boapd
KoAlepynm) ko AtokoofBapva (4278 ko 4073 MJavtictoyya). H peydin avty
Slpopd oIV TN TNG OPEIAETOL GTNV LYNAN TOPOy®Y | TOL £0M0E 1 ZvUPaTiK
Koatepyooio évavtt OAwv tov AoV enepufdoemv. Ot d10popEc NTAV OVOUEVOUEVES
O10TL 01 AMOKAICELS OTIG TYES TOV EKPODV EIVAL CTUAVTIKEG, EVA TOV OTIG EI0POEG OEV
TOPOTNPELTAL KATL AVAAOYO.

AmO 10 omoTéELESHO OATIGTMOVETAL OTL TO YOUNAOTEPO GLVTEAECT| OITOSOCTG
EVEPYELOG TOV €YEL M HETOYEIPION TOL GOV KOpLo Katepyaoia eixye o [leprotpoPikd
Yxamtiko (1,82),evd to vynidtepo 1 ovuPotikh katepyacio (2,29).01 petayeipicelg
pe Bapy kodhepynt) kot AtokooBdpva elyav mapepeepeic ouviehestés amdO00oNG
(1,92 xor 1,88 avrtictoye). Ilapatnpdviac v eVEPYELD TOV  KATEPYACLDV
dwmotovetar 6tt M ovuPotiky Katepyaoio (X) éxel vaepdmAdolo KoTovOIA®ON
evépyelag omd v dtokooPapva (A). AAG kottdlovtag To chVOAO YIVETOL AVTIANTTO
OTL 1 Katepyaoia Tov £3APOVG AMOTEAEL LKPO TOCOGTO TOV GUVOAKAOV EVEPYELOKMOV
EICPOMY YL TNV KOAMEpYeww Tov mMAlovBov. Omodte ta meplBdpo yuoo TV
eEowovounomn evépyelog He TNV €Qaproyn HeBOdwV pelmpévng Koatepyoasiog sivat
TEPOPIOUEVA, 0POL o€ Kaplo petayeipion ol Katepyaoieg dev Eemepvodv 10 7% tov
oLVoLoL TV glopomv. Emiong, oe oxéon pe m cvpPartikny katepyasia, 1 peTO)EIpIon
tov Popd KOAMEPYNTN TAPOLGINCE MIKPN EAATTOON TNG OomdOO0CNG Kol TOL
ovvteheot anddoong evépyeng (5,8% ko 3,9% avtiotorya). To peyodvtepo
TOGOGTO TOV EVEPYELNKAOV EI6p0OV KataAapupdver n apdevorn (65% mepimov). To
ToGooTO ovTO elvar avénuévo KabBmdg 1 dpdevon yivetar omd yewtpnon. H
gEowovounon gvépyetog mov Ha ywvotav av 1 dpdevon ywvotay and kavdil Oa dyyile
ovppova pe tov Kapaidpn (2007)10 34%.H dwapopd otnv evépyela petold g mo
evepyoPopov katepyasiag (X) kat g Aydtepov evepyoPopov (A) avtiotoryei oto 5%
NG EVEPYELNG IOV KATAVUADVETOL GTNV APOEVLOT).

O Kallivroussis et al. (2002¢t0 160l0Y10 €KPODV-EIGPODY TOV HEAETHOOAV
otV meproyn tov ‘ERpov, yia Enpikn dpme kaAlépyeia nAlaviov, ERyaie evepyelaxod
Aoyo 4,5/1. H napayoyn opmg xopdavinke ota 180 kgbtp, mov eivor mepinov 2,5
QOPES YOUNAOTEPT amd TO TEPOA TOL 0POEVOUEVOL NAlavBoL TTov pedeTOnke GTO

Beheotivo. Xav ocvumépacuo umopodpe vo movpe OTL UE TEGGEPIS OPOEVCELG
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peiddnke o evepyslokdg AOYog ©T0 MGG TEPIMOL OAAG LTEPIIMAONCIAGTNKE 1)
TOPAYDYY).

O Kallivroussis et al. (2002)vagépet 6t o€ éva meipopa oty Itario o Bona
et al. (1999),ue teyviKég peimong TV El6POOV TETVYOV AOYO EKPODV-ELGPODV 160 UE

5/1.
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2YMIIEPAXMATA

v O nMavloc wc karépyewr oty Kevipueq EAMGdo, Omov Sefydn 1o
TElpapLaL, UTopel Vo EVOOKIUNGEL KOl VAL LLOG OMGEL TKOVOTONTIKO QOTPMLLOL Kot
a&10Aoyeg AmOdOCELS.

v H «xatepyooio pe Popd kadhepynti £dwoe To LYNAOTEPR TOGOGTA
evtpopatoc (82%) Eemepvdviog oakOua Kot TN ovpPatikny Katepyaoio
(72,2%).

V' O mepotpopicds KaAMEPYNTAC Kot 1 S1oKooPapve £8®OAV TKAVOTOMTIKG
nocootd euipouatog (71,3 ko 71,9% oavtictorya) mov Tig kabioTodv
allohoyeg nebddovg pelwpévng katepyosiog, oAAd onUAVTIKE YopnAOTEPEG
oL Bapy KaAAEPYNTH.

v H okoAMépyewn eiye amotvyic 610 QUTPOUO AOY® OKATOAANANG Yo
OAKOAMEPYELL OTOPTIKNG Unyovig. Ot pnyoviopol StdvoliEng g OLACKLAG
adLVVATOVGOAY VO SEICOVGOVY O€ KOVOTOomTikd Pabog Kot peyaho mocooto
oTOP®V TOPOUUEVEL AKAAVTTO, LE OTOTEAEGLLOLVOL U] PUTPADGCEL.

V' Avépeoo oo dvo vpidio siyope vaepoyy oto @hTpopa g FRANKASOL
(82,04%) évavrtitng CARYSOL (67,68%).

V' Tevikd, o nMavBog elvar edpwoto @utd 10 omoio amoktd TO GO AT TO
TEAMKO TOL VYOG, HEGH GE dVO EPOOUASES A0 TO PVTPOLOL

V' AEiCel va onuetmdel 6tL 1 PLOCTIK TOV avamTuEn Stopkel Aydtepo omd dvo
WNVEG, YEYOVOG MOV HOG KOVEL oUol000E0VG OTOV TOUEN TMV OVOYK®OV Kol
duyelptong Twv apdedcEMY TOV.

V' Aev mapomnpifnkov aE10hoyeg SLIPOPEC 6TO TEMKO VYOS UETAED TV
TOIKIALDV.

v Meto&D TOV KATEPYOSIOV EUPOVICTNKE U0 VIEPOYN OTO TEAMKO VYOG NG
ouUPoTIKNG Kotepyaoiog kot Tov Papd kadlepyntn Evavtt TG SIoKoGPapvog
KOl TOV TTEPIOTPOPIKOD KAAMEPYNTY.

V' H avlogopio dujpknoe mepimov 10-12 pépec pe v CARYSOL vo giva
ELQAVOG TPOIUOTEPT.

V Evtonmon mpokdiece 011 1 avBopopia emmpedotnke and TG Katepyooieg Le
v ovuPotikny Kotepyosio ypovikd vo mponyeiton aiohntd, yeyovog mov

amod60NKe TNV TaYVTEPT Kol EVKOAOTEPT BEPLLOVGT TOL EXAPOVG,.
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V' Tnv nuépa e cuykopdng, 1 vypasio tov omdpov yio T FRANKASOL ftav
2,49%, evoywn Ty CARYSOL 9,41%. HBwgpopd Tov 7 T0G00TIoimV LoVAS®V
oL TOPATNPNONKE GTO CLYKEKPIUEVO TElpap €ivor 1010{TEPO. CNUOVTIKY,
a@ov divel T duvatdTNTO TOYOTEPTG CVYKOULONG.

V' Ze eninedo omoddoemv kot Ta dvo LPPIdI KupdvONKay oTo dla enineda.

V' Ze eninedo KATEPYOSIDOV 1] GOUPOTIKY KOTEPYACIN EIYE GTATIGTIKMG CTLLOVTIKN
drapopd and Tig dAleg Tpelg petayelpioels (LElopEVNG Katepyooiag) Thg TAENG
tov 90 Kg/ otp ntepimov.

V' Metaéd tov PETayEpicEDV HEIOPEVIG KATEPYasiag SlumoT@dnKe wo pkpn
VIEPOYN OTNV ATOS00N TNG HETOYEIPLoNG He PapDd KoAAepyNTY.

V' O andreteg amd ) pnyavosviloyr Kopdvenkay oto 15-16%.

V' Amo gvepyelokn dmoym, m Kotepyacio tov €04govc amotedel TOv Tpito
ONUAVTIKOTEPO TAPAYOVTO. EIGPONG EVEPYELOS GTIV TOPAYMYIKT OOOIKAGIN, LE
TOGOGTA OV OeV Eemepvov 10 7% TOL GLVOAOV TMV EIGPOMV.

V' Ot kuptotepot evepyoPdpot mapdyovies sivor 1 Gpdevon (65%) ko 1 Aimavon
(7,1%).

V' O yopunAoTtEPOg GUVTEAESTAC 0mOBOONC EVEPYELOG EKTIUTONKE 6T HETaxEipton
pue mepotpoeikd okomtikd (1,75), evdd o vynAdtepog otn  cvpuPatiky
Kkatepyasio (2,2).

V' H ovpPatiki kotepyacio duconoloynuéva Oempeitor 1 mo  evepyoPOpog
Katepyaoia, KoODg £xel LIEPOMAACIO KOTOVAAMGY EVEPYEWNG OmO TN
dtokooPapva (givar n Aydtepo evepyoBopog).

v H Sgopé oty KoTaviloon evépyelog Hetafd TNC o  evepyofopov
Katepyasiog Kot g Ayotepov evepyofopov (A), avtiotoyei oto 5% g

EVEPYELOG TTOL KATOVAAMVETOL GTNV APOEVOT).
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