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EYXAPIXTIEX

H napovoa mruylaxn datpin wpaypatonomOnke ota mAaiclo Tmv
EPELVNTIKAOV OpacTnpoTtev mov oedyel 1o Epyaoctipio Newpyiknc
Yopaviiknig tov Tuiuoatog Ileomoviag, dvtikng Ilopayoyng wou
Aypotikov Ilepifdrrovtoc tov Iavemommuiov Osscariog oe cuvepyasia
ue tov Afuo Bdéiov kar tv Anuotikny Emyeipnon "Yopevong ko
Amoyétevong Meilovog Bolov (A.E.Y.A.M.B.).

To 0éua g mruyokng pov dratping 06Onke and v Kabnynrpio
oV TURpOTog, Kupio Mapio ZakeAlapiov - Makpoavtwvakn, v omoio
ELYOPIOTO WOOUTEPA YO TNV OPYAVMOOT Kol TopakoAovOnon g
dwTpPnc pov oe oAdKANPM TV mopeio TG, Kabmg emiong kot yo TNV
TOAVTIUN KOl OVGLUGTIKY] GLUPBOAN TNG OTNV EMIALGON TOV BE®PNTIKOV Kot
TEPOUOTIKOV TPOPANUATOV TOL TAPOLGLAGTNKAV KOTA Kopovs. Emiong
TNV EVYOPIOTM Y0 TNV KPITIKN TOV AOKNGE TPV TNV OAOKANP®ON TNG
TEMKNG LOPPNG TOV KEWEVOL TNG STPPNG LOV.

Eniong, v  «xvpia  Anunpkov  AvBodia  Avoaminpotpio
Kanyntpua mg ZyoAne l'eomovikwov Emomuov tov IMavemotnuiov
Oeocariog, kot tov KOpo Bapdafdakn Mavoin Aéktopa g XyoAng
l'eomovikov  Emomuov tov  ITlavemiomuiov Osocoriog, yoo TIC
VTOOEIEEIC TOVG, OV GLVEPOAAOY OVLGLUCTIKA GTI OEKTEPAIMON NG
Tapovcag oTping, kabdg Kol yuw To YpOVO MOV APEPOGUV KOl TNV
EMOIKOOOUNTIKY] KPITIKY] 7oL  doknoav g MéAN ¢  Tpiuerotg
E&etaotikng Emurponnc,.

‘Eva peydho guyopiotd opeirhow otov, k. [amaviko Nucorao, pérog
E.EALIL. tov [Ilovemomuiov Oeccoriog, 7y TV ouéPLom
ocvoumopdotacn Kot Bondewa Tov Katd T Odpkeln TG OeEaymYNg TOL
mepapotog kobog kot otov K. [omavikoddov Xproto, vmoynelo
Awdxtopa oto Epyoaotipio T'ewpywkng YopavAkng, tov omoiov m
oLPoAr], 1060 Be@pnTiK OGO Ko TPOKTIKY, GTNV TPAYUOTOTOINGN TN
TEPOLATIKNG dtadkaciog NTay KaboploTikn

Tov k. Zovima Xmdpo kobd¢ kol tovg epyalOUEVOLS GTO
Aypokmua tov Ilavemomuiov Oeocarioc oto Beleotivo, yu v
dyoyn cvvepyacio LogG.

Noa guyapiot)om eniong, Tov TPomTTLYOKO PottnTh TS ['emmOVIKNC
YyoAng, E&loyAov Adumpo yu ) Ponbeid tov otic derypotoinyisg -
KOTEC TOL TPOLYLOTOTTOONKaY 6To TAAIC10 TG TOPOVGOS OLoTPIPNS.

Téhog, Ba MBela va evyoplomom Beppud TV OKOYEVELDL LoV Yol
v N tovg cvumapdacTact, kot Oxt uovo, oe OAN TN OldpKELD TOV
LETOTTUYOKAOV LOV GTOVOMV.
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HHEPIAHYH

Ta televtaia ypdvia to TpOPANLa TS Aenyvopiog, £xel eLpavioTel
&viova, AMOY®m TV KAUOTOAOYIKOV HETOBOA®Y TOL TAavTN. AVTd 1O
YeYovdg, ©€ OLVOLACUO HE TOV  TOAAATANGLOGUO TOV  GULVEYMG
av&avopevov aotikol TAnBuouoD, giye cov amotéAecua TV avénon Tov
vypov amoPAntov. To yeyovdg ovtd 00MYNCE TNV  EMGTNUOVIKN
Kowdtnta o€ o wpoomdadela yo e&evpeon Acewv, LETaEd TV omoiwv
elvar ko m Olepedivnomn TS OLVATOTNTOG ETAVOYPTCILOTOMNONG TOV
EMEEEPYUGUEVOV VYPOV OTOPANTOV Yol APOEVOT YEMPYIKAV EKTAGEMV
HETA 0O KATAAANAN emeéepyacio Kabapionov.

Epevviinke m emidpacn g vmoyewng otayonyv Apodgvong e
enelepyaspuéEva VYPA aoTIKG OTOPANTA TNV AVATTLEN Ko aItOd0GT TG
KaAMépyelng wvmdovg copyov (fiber sorghum)wc evepyelakod @utov,
Kol GUVETAOG M a&loAdynomn Kot 1 e£otkovounon vepov dpdevons. T'a to
oKOTO OVTO  TpaypatomomOnke  €pgvva.  0TO  AYpPOKTNUO  TOL
[Tavemotuiov Oecoariog otnv meproyn tov Bedeotivov 10 érog 2008,
10 omoio mepleAduPave €vo TANPES TUYOMOTOMNUEVO GYEd0 pe 2
uetayepioelg (kabapo Kot amdPANTO vepd) oe 4 enavaANYeLs.

Ta vypd ootikd@ amoPAnta mpoépyoviav oamd T ANUOTIKN
Emyeipnon "Yopevong - Amoyétevong Meilovog Ileproyng Borov (A E
Y .A M. B.) xau giyav vrootel devtepofdbuia emeepyacia e apaipeon
Bpentikov aldTov Ko @wcopov. Tlpayupoatomomdnke mopakoiovdnon
™G TOWOTNTOS TV AVUATOV UE HETPNOT TOV QUOIKOYNUIKOV TOVG
napapétpov. H mocdmta tov epapuoldpevov vepov kobopictnke
ocOUEMOVO UE TNV  muepnola  eEatpicodlamvon, upe v Pondewa
eCatoéTpov tomov A, pe kaivyn 100% tov avaykov ce vepd TG
KOAMEPYELNG KOl EYIVE EQOPUOYT ALTOUATOV TPOYPAUUATOS dpdevomnc. Ot
LETPNGELS OV POy LaToToOmOnNKay apopodsay To VYOS T®V GUTAOV, TOV
OelkTn QUAMKNG emedvelng, TNV VYPAcia Tov €04POLS KUOMDS Kol TN
yhop ko Enpn Popdlo tovg. Emiong AapPdvovtav petpnoeig
uetemporoyikmv dedopuévav (Bpoyomtwon, Bepuokpacio aépa KAT.) and
TOV OVTOHOTO HETEMPOAOYIKO oTafud tov Epyoactnpiov Tewpyikng
Y dpavikrc.

Ta mepopotikd amoteAéopato £6ei&av O6tL 0 puOUOS avdmTuéng
(Vyog euTaV, deikTNe EVAAKNG eMEAVELNS ) Kal 1 TEAMKN omddoon oe
yAopn kot Enpn Proudlo dev dépepav otatiotikd onuovtikd (P>0,05)
OTI OVLO HETAYEPICES &V  TOPAAANAG pHe TN YPNOLOTOinom
EMEEEPYUGUEVOV VYPDOV OOTIKOV OTOPANTOV, EMITEVYONKE OMNUAVTIKY
eEowovounon apdevTikod vepol, KaoTMOVTOS POvEPT T SLVOUIKN TNG
dpdevong pe enelepyacuéva vypd aoTIKE amTOPANTO GTO VMOEG COPYO MG
EVOALOKTIKY] KOAMEPYELD Yoo TNV Tapaymyn Propdlog, cOuemva pe Tig
GVYYPOVEG OTOLTIGELS Y10 EPOPLOYT] TNG YEWPYING YAUNADV EIGPODV.
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ABSTRACT

Last few years the problem of limited precipitations and
consequently the lack of water, as a result or the rapid climatic changes,
have been one of the main topics of discussion in environmental forums
all over the world. On the other hand the more world population increases
the more water consumption for civil and agriculture use increases and
the more the urban wastewaters increase too. Under those circumstances,
the national scientific community focuses their research on the possibility
of reusing treated urban wastewaters in agriculture as a source of
irrigation water.

The effects of treated urban wastewater, by using subsurface drip
irrigation, on yield and growth of the energy plant sorghum was studied
as well as the fresh water saving. For this purpose, in 2008, a field
experiment was conducted in the farm of the University of Thessaly in
Velestino area, consisting of a fully randomized block with two
treatments (fresh water (FW 100ET) and wastewater (WW 100ET)) in
four replications.

The wastewater was coming from the Municipal Water Suapty
Sewerage Company of Volos and had undergone second-degree
processing with substantial nitrogen and phosphorus removal. There was
also close monitoring of the waste quality by measuring their physical-
chemical parameters. The amount of the supplied water was determined
by an A Class Evaporation Pan, for watching the 100% of daily
evaporation needs. The measurements taking place pertained to the height
of the plants, the leaf area index and soil moisture content, as well as the
fresh and dry biomass. Furthermore, measurements of the meteorological
data (rainfall, air temperature etc.) were recorder in an automatic weather
station, which was placed in the farm.

The results showed that the rate of growth (height of plants, leaf
area index) and the final yield in fresh and dry biomass differed but not
significantly (P>0.05) in both treatments. However through the use of
processed urban wastewater, a significant saving in fresh irrigation water
was achieved. Irrigating fiber sorghum with treated wastewater seams to
be a quite promising method to produce energy from biomass.
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EIZXATQI'H

Amo tOTE MOV guEavioTnke 0 AvBpwmog otn YN, N SCEAAIo
OGOV veEPOD LINPEE O MO ONUOVTIKOC Tapdyovioag emPimong Kot
eonuepiog tov. Ta televtaia ypovia Opwe, n {Non vy vepd avEdvetat
oLVVEYDS, 0oL mEPAV TOL OTL 0 TMANOvouodg oty YN €xer owEndet
onuovtikd, o avlpwmog mAEOV £yel avdykn amd TOAD UeyaAdTEPN
TOcOTNTO, VEPOL YO TNV KAALYN TOV OTOTHCEOV TNG OTOUIKNG Kot
O1K10KNG TOL KaBapltotnroc, Kabmg Kot TV AEITOVPYIOV TOV TOAE®V TOV
Cer  (100-500 Aitpa/ aropo/ muépa). EEGALOL, Ol  OKOVOUIKEC
dpaotnpotteg (yempyio, Pounyavia, evépyeln, K.AT.), KOTOVOUADVOLV
HEYAAEG TOCOTNTEG VEPOL Kol OGO KL oV TO O100£01U0 VEPO GTOV TAOVITY
etvar eovopevikd mhpo ToAD, TO GNUAVTIKOTEPO UEPOG TOV Eival AALLPO
(0adracca 98,78%) kot dev TPOGPEPETAL Y10, TIC TEPIOCCOTEPES YPNOELC.
Yy mepintoon tov yAvkoy vepol (1,22%) to peyoldtepo mOGOGTO
(0,95%) eivar moydevpévo oTo TOAMKE KOAODUUOTO TOV TOY®V KOl
emopéveg, to Owbéoo vepd, eivar €va AONUOVIO TOGOGTO TOV
ovvolikov (motauia 0,0014%) Mapkavtwovatog, 1990).

H ovveyne minbuouiokn avénon, n pomavon Kot 1 GLVEXNS
vrofaduion 1660 TOV EMPOVEINK®OV OGO Kol TOV VIOYEIOV VEPDV, M
avion Katavoun tev voutik®v Topov (LEYAAN katovilmon vepol amd
TOV KLAGO NG YemPYiog) Kol ol TEPLOJIKES ENPOGIES, £XOVV KATAGTNOEL
avoykoio Tn Olepedbvnon Kol ovamTtuén VEOV YOV VEPOL. XTIC
aVOTTUYMEVEG, Prounyavikés yodpeg oavéavovtal Kot gvieivovtal to
wpoPAquata, mTov oyetiCovral pe ™ OCEAAICT TNG LOATOTPOPOSOGING
Kol TG 01d0eong TOV  AOTIKOV KOl BOUnNYOvVIKOV VYpOV amoPAnTev.
Avtifeta, OTIC OVOTTUGGOUEVEG YMPES KOl 1010iTEPO GE AVTEG UE ENPKA
Kol MUENPIKA  YOPOKTNPIOTIKA, VTAPYEL 1 ovaykn  owbéoiung
TEXYVOAOYI0G TPOGITOV KOGTOVG, Y10, OVENCT TV J0BEGIU®V TOCOTHTOV
VEPOU KOl TOPAAANAN TTPOGTOGIO TOV QUOIKOV TOP®V KOl YEVIKE TOV
nepiParirovtog (Ayyelaxng, 2000).

Me ™ ypnom enelepyasUévov vYpOV OGTIKGOV OmoPANTOV Yo
dpdgvom Advetal Katd Kémolo tpdmo Kal 1o TpdPAnUa TG ddbeonc kot
dwyeipiong  ovtodv, kol pdioto  pe  tpOTO OIKOVOUIKO KOl
nepifarrovtikd aceair. H didBeon tov vypodv amofAntov sivar éva and
TO MO TIECTIKA TPOPANUATA TOV KOWOVIOV UG Kol Ol HEXPL TMPOL
Aol TG amdbeong otV emMEAvEIL TNG YNG N OE YOUOTEPES, TNG
amoTéEPPOONG M ™S  omdppwyng ot Bdhacco  eivor  cvyvd
OVTIOIKOVOLUKEG 1 emPapivovy onuavtikd 1o mepiPailov. H o160eom
TOV VYPAOV amoPAnTov Enaiée kot eEakoAovbel va mailel onuavtikd poAo
omn POTOVON TV VOATIVOV omodektov (Tmotdua, Aluveg, OdAlacoec,
VOYELD VEPQ), UE OMOTEAEGO TNV VTOPAOUIOT TOV OIKOGUOTNUAT®V -
AmOdEKTAV, TNV oypNnotevotn (TovAdylotov TpoOGKUIP) TNYDY VEPOD Yia
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vopevorn NHfkor apdevon, T Oddoon acbeveldv kot TN Onpovpyio

SVOAPESTOV KATACTAGE®Y Y10, TOVS avBpdmovg mov Oaflovv Kovtd 1

GLVOEOVTOL KOTA KATO10 TPOTO LE TOVG VOATIVOVG ALTOVS OTTOJEKTEG.
YNUEPQ, T AVAKINGT KOl ETOVOYPNGLLOTOINGT] EKPODV VYPDOV

amoPANTOV TOL £YOVV VTOGTEL TOLAGYIGTOV TPOKATUPKTIKY enelepyacia

Oewpeitar 6T GuUPAALEL GTNV:

=  Avantuén vémv vdaTiKdV TOpwV,

=  IIpootacia vmopydviov voaTIKOV TOpOV HE EUEACT TN

STPNOT TNYOV KOl TOL PLGIKOV TEPPAAAOVTOC,

Meimon Tov K66TO0VG VEPOD,

AVATTLEN TOATIKNG VOOTIKAOV TOPWV LLE EUEACT] TN OLTPNON

TNYOV KO TOL PLGTKOV TEPPAALOVTOG,

=  Aomotio ¢ voatompoun el 1dwitepA CE  OYPOTIKEG
neployéc. (Ayyerdxng,2000)

=
=

Nuepo amoterel Kowvn SOmioT®OoT, OTL 1 EMOVOYPNGLLOTOIN o)
TOV VYPOV OOTIKOV omoPANTOV, £&Yel TEPAGTIO OIKOVOMIKA KOt
nepifarrovtikd o@éAn. o to Adyo avtd, Ppiokovior ce €EEMEN
moAvdpBpa £pya dpdevoNg YEOPYIKOV KOAMEPYEIDV LE TETOEC EKPOES
o dlapopeg ympes, Omwg ot Notwodvtikég meproyéc twv HITA, v
Avotparia, tnv Konpo, to Iopani, v Iomavia, tn Xaovoikr Apafio kot
dAlec. Enuelovetal, 0Tt oto Iopand, to 25% 10V OPdEVLTIKOV VEPOD
wpoépyeTon amd enelepyacuévo vYpa amoOPANTA Kot TO TOGOGTO VT
wpoPAémeton va. avénbel oto 35% 10 £10¢ 2010.Emiong, sivar yvoot 1
YPNOT TETOIMV VEPDV Yl TVPOTPOCTACIN ONCIKMY EKTAGEMY TTOV
Bpiockovtoal og mEPLOYEG YEITOVIKEG AGTIKOV KEVTPWV. [IEpav dpme avtmdv
TOV £PYOV TOPAY®YNS OPSELTIKOD vEPOL Kol VEPOD Yoo AAAES YPNOELS,
OV EVOLPEPEL AUEGO TN YOPO MG, avapépetal emiong, OTL eivan o€
eCEMEN €pya yio EUUEST) TOPOAYWOYT TOGOL VEPOV, OO ENEEEPYACUEVES
EKPOEG OOTIKMV VYP®OV ATOPAT®V, TOL OElYVOLV TO LYNAO EMIMESO NG
VQIGTAUEVG TE(VOYVOGING.

Ymv EAGda, otig mepopatikés eykataotdacelg tov E@.IATE.
ot Oeccalovikn, ypnoporombnkay emeEepyacuévo vypd amdfinta
1660 amd 11§ defapevég otabepomoinong, 660 kot amd TN GLUPATIKY
Movaoa Biodoyikod Kabapiopod Oecsarovikng. ApdedtnKay 6€ UOTKO
£€00pOG Kol o€ GUGTNUO VOPOTOVING, UM €0MOUES KAAMEPYELES, OMMG
Cépumepeg, oAAA Ko evoicONTEG €0MOUEG KOAMEPYEIES, OMMG TMUTEPLEG
kol topdtec. Emiong, €ywve emovoaypnoipomoinon tov eneEepyacUEvmV
VYPOV amoPANTOV oe KoAAEpyeleg Coyopdtevtimv, PapPakiod Ko
pu{lov, pe 1M yopig Mmavon, ot omoiec €dmoOV  EVIVTOGLOKE
amoteAéopato 0Gov aeopd TN PeAtimon g mMOWOTNTOC KOl TOCOTNTOG
TOPAYOUEVOV  TTPOTOVTOV, KaBdg kot v efowkovounomn vepold Kot
ukov Amacpdtov ([Moraddémovioc & Tapiodmoviog, 2001).
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H 6100ec1pdmTa tov vepol £xet pBAcel ota Opld TG Kot TPETEL VoL
avalntnBovv kot va epappochovv evarloktikég pébodot dpdevong 1060
YL TOV TEPLOPICUO TOV OMOAEDMV TOV VEPOD KATA TN OVOUT Kot
YOPNYNON TOL GTA PLTA OGO KOl Yo TNV EMITELEN LYMADV ATOSOCEWMV.
‘Eva té€1010 cbotnua dpdevong, UEPIKADG 1| TANPMOS CLTOUATOTOUUEVO,
elvar m vrdyeln otdyonv apdsvon. H vmdyein otdydnv apdevon
CUYKATOAEYETOL OVAUECSO OTIS oVOYyYpoveg uHeBOdovg Apdevong mov
yopaknpilovior oamd VYNA  amodoTIKOTNTO  YPNONG  VEPOL Ko
glaylotonoinong tov kOcTOovg €papuoyne tov. H vmodyen otdyonv
dpoecvon eivan emiong, puio uéBodog Gpdevong n omoio dacParilel oe
peydio Babud v mpootacio g ONUOCLOG LYEING KO EAOYIGTOTOEL TIC
EMNTOCELS 010 TePPdALoV, OTav 1 Apdevon yivetow pe emeepyacuéval
VYPA OGTIKA OTOPANTA.

Oocov agpopd 1o BEpa TV KAAMEPYEIDV, 1| OAANYT) CTPATNYIKNG TNG
Evponaikng 'Evoong kot g maykoouog Kowvotntag nive oe Béuata
TePPAAALOVTOC €KaVE EMTOKTIKN TNV avdykn Otepedhivnong nebddwv
QUKAOV TPOg TO TEPPAALOV OALL KOL VAMK®V TOV GKOTO £YOLV TN
LEYIGTOTTOINGN TV EIGPOMV EVEPYELNS OO AVOVENDGIUEG TTNYEC, OGS M
Boudla, pe v towTOYpOVN UEI®OT NG KATAVAAMONS T®V GLUPBATIKOV
EVEPYELOKMV KOVGIH®OV KAODC Kol TOV pLTOYOVOV OTOTEAECUATOV Omd
™ xpnomn tovs. Ewdwotepa v tedevtaio dekaetio peydAn Eueaocn '€xet
d00el otV KOAMEPYEWD EVEPYEWOKDOV QLTOV OT®G 1 EAOKPAUPN, O
NAlavOog, To GOpyo K.4. LE GTOYO TNV TaPUy®YT BloKavGitmy.

To 6Opyo glvol UTO HOVOETEG, e LUKPES OMALTNGELS GE VEPO KOl
Mmoopa, HIKpNS @OTOTEPLOO0L Kol OVNKEL, oty kotnyopia tov C,
QLTAOV PE HEYOAN POTOGVVOETIKN KAVOTNTA ETOUEVMG KabioTatal tkavo
Y Vyniéc amodooelg o€ Popdlo Kor peydieg dvvordtnreG Yo
evepyelokn ypnon (Curt et al. 1995, Dalianis 1996, Chatziathanassiou et
al. 1998, Sakellariou - Makrantonaki et al. 2001).

To Epyoompo Tewpywng Ydpaviikng tov Ilavemomuiov
Oeocoriog mpwtomopel oto OEUa ALTO KOL OVTOTOKPIVOUEVO GOTIC
OTOLTNGELS TOV TEAELTOI®V YPOVOV TTAve o€ Bépnata mepBailovtog Kot
TOPAYOYNG EVEPYELNS OO AVAVEDGILES TNYEG, LEGH QTNG TS STpPNG,
de&hyel €pevva Yoo TNV UEAETN TG EmMOpAONG TG LIOYEWS GTAYONV
dpocvong pe emeepyacpéva vypd aoTikd omdPAnta e mOANG TOL
Bolov, oty avdémtuén kot amddoon tov vadovg copyov (fiber sorghum),
®¢ evepyelokod euTov. Toavtdypova divetor n dvvatdHTNTH AEOAOYNONG
™G e&otkovounomg vepol amd TN yPNoN ENEEEPYACUEVAOV VYPADV OGTIKOV
amoPAntev Evavtt g xpnong Kabapov vepov.
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KE®AAAIO 1

YI'PA AXTIKA AITOBAHTA

1.1 Tevika

H éewym vepod ta tehevtaio ypdvia, €xel odnynoel v oebvi
KowOTNnTa 6TV TPpocsmdbeia eEeHpeoNC VEOV TTNYDV VEPOD, 0TS ivorl Ta
eneEepyocpuéva. vypd ootikd amdpPinta. To amdPfinta avtd, otV
TEPIMTOON OV ATOPEVYETAL 1] O1AOEGT TOVG GE VOATIVOUG OTTOJEKTEG,
umopovv va alomonfovv pe d1popovg TPOTOVE, Ol CTUAVTIKOTEPOL TMV
omoimv, eivat 1 APAELOT YEMPYIKMY KOl OGTIKOV EKTAGEMV LUE CNUAVTIKA
OIKOVOUIKA Kot TEPPAAALOVTIKA OQEAT], 1 XPTION TOLS 0N Prounyavio Kot
0 gUmMAOLTICUOC TV VTOYEIOV VOPOoPOpwV opllovimv (Angelaki et al.,
2002).

Aotikd Apata, givol o vypd ardPAnTo IOV dNUIOVLPYOLVTUL KOTA
11§ dladikacieg KabaplotnTag (YMDPOoL VYIEWNS, HAYEPEiD, TALVTHPLO,
KAT.) og o katowknuévn mepoyn (kotoikieg, ypogeia, 18pvuata,
Brounyavieg, kAm.). Koplo cvotatikd tovg €ival 10 vepd HE OPIGUEVEG
E€veg mpooigels, mov 10 KoOIGTOHV apyIKA AKATOAANAO Yol O1APOPES
YPNOES Kol  emNPedlovV  OUOCUEVMDS TOLG OAPOPOVS  OTMOOEKTEC
(Mapxaviovdatog, 1990).Xouemva pe tovg Iavopa kor HAla (1999),1a
VYPA aoTiKd amoPAnta amotedovvrol katd 99,9 Yand vepd pe oyeTIKA
WIKPEG TEPLEKTIKOTNTEG QUMPOVUEVAOV KOl OLHALUEVAOV OPYOVIKAOV KOl
aVOPYOV®V GTEPEDV.

Ta vypd oamoPAnto  eivol TPOYHOTIKA MO TOAVTUN  7NYN
OpenTIKOV 0LVCIOV KOL VEPOV Kol UTOPOVV VO YPNCOTOmOovvV g
vrootpopo oe kaAlépyeles (Al-Jamal M.S. et al.,, 2002)XZe molAég
TEPUITOGELS €Yovv ypnoomombel ywo v &pdevon KOAMEPYEIDV,
d0cAV, TAPKMOV avOLYNS, YNTEOMV YKOAQ, K.0. OTMG GTNV TEPIMTOON
Tov duTikOv Hvopévov TloMtewwv, mov ypnoipomomnkay SnMUotikd
VYpA amoPfAnta yoo To okord awtd (Sopper and Kardos, 1973; Sopper et
al., 1982; Bastian and Ryan, 1986; Luecke and De la Parra, 1994).
AlGpopot epevvnTéC, £Y0VV KAVEL LEAETEG CYETIKA LE TNV EQPOPUOYN TOV
VYPOV  omOPANTOV o  APOEVOT  ELTEIOV  OUCIKMOV OEVOP®V, TOL
npoopilovton yio viotopio (Bastian et al., 1982; Cole et al, 1986).
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1.2 XopaKTnNploTIKG TOV VYPOV 0GTIKAV ATofATOV

Ta vypd aoTIKE amOPANTO TEPIEYOVY ALOPOVUEVES KOl SIOAVUEVES
aVOPYOAVEG KOl OPYOVIKEG OLGIEG, TOL TPOoEPYOovTaL amd TV avOpdmTivn

dpaoTNPOTNTO Kot

v  TowoTNnTo

TOL

(téoov)  vepod, mov

ypnopomoteitor. H de tumikn toug cvotacn divetan otov Ilivaxa 1.1

MMivokag 1.1. Tomkn ovotaon OveREEEPYOOTOV VYPOV  OGTIKOV
amofAntev (Asano, T., 1994).

Méaoeg
2V0TOTIKA Opra cuykévipoong TIHEG
H.ILA
Meydin Méon | Mwpn
OMxd oteped 1200 720 350 -
AloAvpéva, 850 500 250 -
Axvpodpueva 350 220 100 192.0
Kobwlavovta oteped (mil/1) 20 10 5 -
Bloynuikn araitnon 400 220 110 181.0
o&vyovov (BODs, 20 °C)
OMKOG opyovikog avOpokag 290 160 80 102.0
(TOC)
Xnukn amroitnorn oEuyodvov 1000 500 250 417.0
(COD)
Alwto olko (wg N) 85 40 20 34.0
Opy.-N 35 15 8 13.0
NH4-N 50 25 12 20.0
NO,-N 0 0 0 -
NOs-N 0 0 0 0.6
Pdepopog ohkds (g P) 15 8 4 9.4
Opyavikog 5 3 1 2.6
Avopyavog 10 5 3 6.8
XAopiovto 100 50 30 -
Bopo 0.7-1.7
Awvto Na (%) 50-70
EC (dS/m) 2.0-3.0
SAR (me/1¥"? 3.0-9.0
YxAnpotta (CaCQ) 200-300
Alkolkotnta (o CaCQ) 200 100 50 211
Aimn-Elaio 150 100 50 -
OMxd xoroPaktnpioia, - - - 22*10
15
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MPN/100 ml

KoloBaxtnpida evrepikng - - - 8*10°
npoérevonc MPN/100 ml
Ioi, PFU/100 ml - - - 3.6

H «rokvémto» tov Avpdtov pog mepoyns eaptdror amd Tig
ocuvOnKeg SPLOCEMS KoL TNV MUEPNOLL KATAVAA®OT veEPOD amd KAbe
dtopo. ‘Etor my., yuo péon katavdimwon q = 150Aitpa 10 dtopo v
nuépa, T0 oOVOAO T®V OTEPEDV OVLOIOV (UE HOPPN CLOPNUOTOC T
AV UATOG), TOL TTEPLEYOVTOL 6T Avuata, eivar mepimov 1,25% (katd
Bapocg), dnradn oe 1000 itpa Adpata vedpyovv wepimov 1,25 kgotepeéc
ovoieg (opyavikég Kot avopyavec).

Amo vysovopikn mhevpd daitepn onuacio £xovv ot maboydvol
piKpoopyovicpoi, Tov Bpiokovrol SLVNTIKA GTO AVUATO, GOV TOPAYOVTEG
acBevEIDV KOl Ol OpPYOVIKEG KUPIMG OVLGIEG, TOL AV VTOGTOVV ONYM
(avaepoPio amodounon), dnuovpyodv dvcoouies Kat avOuylEvEG YEVIKA
KOTAGTAGELS.

E&aAlov, amd mhevpd emesepyacioc kKabapiopod TV AUdToV Kot
cuvenelwv Y. 10 mepPaiiov, mailovv onuovtikd poAo ot didpopot
Broloyikoi mapdyovteg (CAmPOPLTIKOL LIKPOOPYAVIGHOL), TTOL TPOKAAODY
N Ploamodouncn TV 0PYOVIK®OV OVGLMDV, Ol GTEPEES YEVIKA OVGIEC, TTOL
dnuovpyodv BoAdTnTa Kot oeOnTIKd TPoPANUHOTO KOl Ol TOEIKES, TOV
ennpedlovv duoUEVMOG TO TEPIPAAAOV.

SOUEOVO LLE TO TPOTYOVUEVA, TO TOLOTIKA YOPAKTIPIOTIKA TOV AVUATOV,
umopovv vo katatayfobv oe téooepic Katnyopies: Proloyikd, opyoviKeg
oVGiec, oTEPEES Ko TOEIKES OVOIE.

1.3 Enidpacn otnv avlpomivny vysia

Eme1on o k0p1log 6yKog TV aoTIKOV LYP®OV OmOPANTOV amoTeAEiTOL
amd OIKIUKEG EKPOES, Ol LKPOOPYOVIGHOL KOt TaL TapAGito Tov Bpickovtot
ot avOpdmTIVa EKKpILOTO VITAPYOLV Kol 6T ATOPANTA, UE GUVETELD TNV
mOav diddoomn Sapopwv polvcpatikov achevelwv. O aplOuds twv
TafoyOvVeV 0pYOVIGUADV OTe 0OTIKG LYpd amoPAnta €xer  pelwdet
dpaoTiKG KAt TIG TeEAevtaieg Oekoetiec, eSoutiag g Peitivong tov
ocLVONKAOV VYIEWVHAG Kot Tov €AEYYOV TV acBeveldv pE avTiBloTikd.
Qo1660, 01 Tafoyovol opyaviopol Tov Nrav LIeLOLVOL YOl TIG EMONUiES
ToV TaPeABOVTOG Elval akOUN TOPOVTIES GTO AGTIKA aTOPANTAL.

Ta wpofAfuato vysiog mov eival dvvatd va TPokAnBovv amd
YPNOT U1 EMEEEPYAGUEVOV 1) LEPIKMDG EMECEPYACUEVOV OTOPANTOV EYOVV
ueietnOel oe peydro Pabuod and tovg Feachem et. al. (1980), Mara and
Cairncross (1989).
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Kobog ov kivovvor amd t ypfion tov amoPfAntov yuu tnv
avBpomvn vyeio givol VTopKTol, TO TOOTIKA KPUTPLoL Kot ot 0dmyieg
alloAdynong ™G KATOAANAOTNTOC TV LYPOV  omoPAiToV Yo
apOEVTIKOVG GKOTOVE £X0VV GOV KUPLO GTOYO TNV TPOGTOGIO TV YOPDOV
e Enpéc N MuiEnpeg meployés, 0mov Katd KOPLO AOYO €QapudleTon M
ypnon tov arofAntov yuo dpdcvon. Kdmroteg and avtéc €xovv OBeomicet
Kpumpo.  pikpoProkne modtnrag yw vo  egaceaAiicovv T yopic
KIvOHVOUC ¥prion TV VYPOV amoPAT®V.

IMivakoeg 1.2 Yvotatikd TV VYPOV ACTIKGOV OTOPATOV TOV TPETEL VoL

eAEYYOVTOL
YVGTOTIKA Metpovpeves mapapeTpor | Artia AEYY0V
Awwpovpeva Alwpodueva 6TEPEN TOL Ta owpovueva oteped  umopesl  va
oTEPEN neptappévovv aotadelg odNyHRGoLV GTN dMUOLPYIN AUCTOIDV
Kot otobepéc evooelg nudtov kot avaepoPikov cuvinkov,
otav avemeEépyoota vVYpA amOPAnTa
ekfdArlovv o vodtvo TEPIPAAAOV.
YnepPoAikny mooOTNTA  010)pOVUEV®V
GTEPEDV.
Buodioormdpevn Buoynuin (Biological Yuvictatar  kupiog amd  mPOTEIVES,
opyavikr VAN Oxygen Demand) kot vdpoyovavOpakeg kar  Aimn.  Otov
mur) (Chemical Oxygen | anopdilovion 6 puoUKd GuGTANOTA, T
Demand) omoiton Broroykn Tovg omocuvOeon pmopel va
o&uydvov oonynoel oe  EAAEHO  OloAVUEVOD
0&uY6voL GTOVG VOATIVOLG OTOOEKTES
Kol oTnVv avamtuén ONTTIKOV
oLVONKOV.
[TaBoyovol Evdewtikol Mmnopel va petadoBovv acbéveleg amd
LIKPOOPYOVICHOL | LKPOOPYOVIGHOL, OAKE BokthApla, 100¢ Kol wapdolta  TOV
KO EVIEPIKNG TPOELEVONG | amofANTOV.

KoAloBaxtnpido

Opentikd cTovyeia

Alwto, pOGPOPOS, KAAL0

To alwto, 0 POCEOPOG KOl TO KAALO
elvalr ovolmdn Opentikd otoyeio yio
™mv  avantuén TOV  QUTOV Kol 1
TOPOVGIO TOVG KATO KOVOVO, ETAVEAVEL
mv a&ia Tov vepov. Otav ekfaAlovv g
voatvo mepPairov, to AlwTO KOl O
QPMOCPOPOG UTOPEl VO TPOKAAEGOLV

avamToén avemOOUNTNG
dpaoctnprottog (Lépoyapng PrdoTnon,
EVTPOPLGLOG).

Otov  amoPfdiiovtor  oe  peYOAECS

TOGOTNTES 0TO £30(p0¢ T0 ALMTO Umopel
VO TPOKOAEGEL POTOVGT] TOV VTOYEIWV
VOPOPOPEMV.
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2t00epd Emileypéveg evooerg (m.y.

Avtd to  opyovikd  Te€ivouv  va
aVTIOTEKOVTOL OTIC oLuuPatikés pefdoovg
eneepyaciog tov oamoPfAntov. Mepikég
OPYOVIKEG eVMOELS &ivanl TOEIKEG OTO
nTePPAALOV KOl 1] TOPOVGio. TOVG UTOpEl
VO KATOOGTNOEL ToL OOPANTO aKOTAAANAL
Yo pdgvoT).

0pYOaVIKA QOVOAEG EVIOLOKTOVO,
YAOPLOUEVOL
VOPOYOVAVOPOKEQ)
2VYKEVTPOON pH

1OVTOV VOPOYOVOL

To pH tov amofAtov emnpedlel
SAVTOTNTA TOV PETAAA®V OT®G €miong
Kol TN vorpimon TV €daeav. TOo
ocvvnbopévo edpoc pH oe vypd aotikd
anoPfinta elvor  6.5-8.5, oAb O
Bropnyovikég EKPOES umopelt  vo
petafdirovv o pH onuovtikd.

Bopéa pétaiia Eneypévo otoyeia (m.y.

Kémoww am6 10 Papéa  pétoidlo
oLooMPEVOVTOL OTO  TEPPAALOV Ko
aoKoOV TOEIKY OpAcT OTO VT KOl OTO
{owo. H mopovsio TOUC o€ Oplopéveg
GLYKEVIPMOELS UTOPEL VO KOTOGTIOEL TO
amoPAntTa akotdAAnAa yio dpoevo.

Cd, Zn, Ni, Hg)
Awdvpéva Old SroAvpéva oteped,
avopyava, NAEKTPIKY Oy®YLOTNTA,

emleypéva otoyyeia (mm.y.
Na, Ca, Mg,Cl, B)

YnepPohkn  ohatdétnro  pmopel  vo
nmpolevnoel nwiég o€ KOTO1EG
KaAMEpyeleg. Opopéva 10vta, OnmG TO
YAOPl0, TO VATPLO Kol To POplo, Opovv
10&1Kd o€ Kamola putd. TO vdtplo pumopei
v ONUOVPYNCEL KOl TPOPANUATO OOUNG
070 £00.(P0G.

YmoAleatikd ElebBepo xor deopevpévo
YADPL0 YADPL0

YnepPoikn TOGOTNTA erevBepoL
yopiov (> 0.05 mg/l G) pmopei va
TPOKOAEGEL €YKAVUOTO OTO. QUAAO KOl
YeViKd vo Tpo&evioel {NUEG 6€ 0pIoUEVES
KoAMEPYEleG. QoTOGO0, TO UEYOAVTEPO
HEPOC TOL YAMPIOL GE OAVOKLKAWMUEVOL
amoPANTa PPIcKETOL VIO LOPPT EVAGEWV,
OV YEVIKO Ogv TpoKoAoVV (nuiég oto
outd. Tlpocoyn mpémer va dlvetonw otnv
mbovotnto  poOAvvong TV LVIOYEIOV
VOPOPOPEMY  pHE TIG 1Wwitepa TOEIKEG
OPYAVOYADPLOUEVES EVDGELS.

[Inyn: Pettygrove and Asamo (1985)

Mivakag 1.3 Epyoaotnploxég avaldGELS Yoo TV EKTIUNGN TNG TOLOTNTOGC

TOV APOEVTIKAOV VEPDV.

VEPOL

[apapetpog Tov Toppolro Movédeg ToviiBerg | Evdektiké Tyég 6t0

TILEC vepO
oTO ™c Movadag
apdEVTIKO Bioroyikod

dvowkéc 1610tntec
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Tepeydueva Grota
HAextpikn ECw mmhoycm 0-3 1,7
ay®YOTNT 7 dS/m*
OAucd T.D.S. mg/I 0-2000
dolvuévo
Bepuokpacio T °C
Xohuo-OoldtnTo, NTUAJTY
YiAnpotnto mg/1

ecC.
[Muoto o/l
Xnuukéc Iddtntec
Kotiovto kot avidvto
AcBéoctio ce™ mo/l 0-40C 96.C
Moyvicio Ma™* mo/1 0-60 32.4
Nétoo Na’ mo/1 0-90C 186.°
AvOpakikd CO; mg/1 0-3 0,0
O&wa avOpakikd HCO;, mg/1 0-600 622,2
XAwprovyo Cl- mao/1 0-110C 278.C
Ocuxd SO, mg/1 0-1000
Aldoopa
Boéoio B mo/1 0-2
O&vnta/AlkolkdTn 6.5-8.5 7.9¢
% mpospdononc Na SAR (me/1)* 0-15 4.2
Iyvoctoweio mo/1
Booéo uétario mo/1
Kd&duo Cd mo/1 <0.01
Xaikoc Cu mo/1 <0.02
>idnpoc Fe mo/l 0.1¢
MobivBdoc Pt mo/1 <0.01
Moayvéavio Mn mo/l1 <0.0t
NikéAo Ni mo/1 <0.0z
Yeuddoyvooc Zn mo/l 0.11
Bpentikd
Nitowod N NO=x-N mo/1 0-10 1.9¢
Auuoviokd N NH4-N mo/l 31.t
dwcoopkde P PC.-P ma/l 0-2 3.52
Ko K mo/1 0-2 19,5

IInyn: Ayers and Westcot (1985), Kandiah (19R0a
a. dS/m = deciSiemen/m = mmho/cm
B. NTU/JTU = Nephelometric Turbidity Units / Jacksbarbidity Units

Ta emdnuoroykd dedopéva oL aPOPOVV OTIC ETIMTMOGELS TNG
EMOVOYPTOLOTOINGCNS TOV VYPDOV OCTIKOV OTOPANTOV 6TV avOpadmivn
vyeia, OTOV AVTA YPNCYLOTOIOVVTOL Y10, APOEVOT) KOAAEPYELDY, eV lval
apkeTd yio va otnpifovv pe Pefordtra ko akpifela ta To10TIKAE dpla Yo
TNV OGQOAT] TOVG XPNOT. YTAPYOLYV OGTOGO OPIGUEVES EMONUIOAOYIKEC
UEAETEG TTOV AVAPEPOLY OVENGCT TEPLUGTIKDOV GUYKEKPIUEVAOV LOADVGEMV
OV EYOoVV GYéomn Ue TV Gpdevon KaAlepyeidv e omdpfinto (Blum and
Feachem 1985, Shuval et al. 1985, Strauss and Blumenthal 1989).
aoTIKE amOPANTA EKTOC amd TNV TEPIMTOON KATA TNV Omoia eivarl TANP®S
enelepyaosUeEva, TEPLEYOVY HEYAAN TOKIATL TOBOYOVEOV OPYOVICU®Y Kot
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YL T0 AOYO aVTO TPEMEL 1] EMEEEPYATIN, 1] LETOPOPA KO 1 YPNOLOTOINGT
TOVG Vo yiveTon pe Waitepn Tpocoy).

[Tepropiopévog apBuoc yopaov kot molteiwdv towv H.ILA. éyovv
Beomicel KOVOVIGHOVG ETAVAYPNOILOTOINGONG TOV OCTIKAOV OTOPANT®V
avd ypnon. Avti ) dekaetion e TV TEPAGTIO AVATTLEN TNG TEYVOAOYiag
OVOKTNONG KOl  ETAVOYPNCLOTOINONG EKPODV  VYPOV  omoPAnTv,
mapatnpeiton pa Eviovn dpactnprotTnTa avdmtuéng ko Bécmiong tétolwv
kpupiov. Emiong, oe  dhlec yopeg  exovyypoviCovior kot
avoTpocapudlovial ol 1oYvoVTEG KOovoVIGHol. Amapaitntn mpodmdbeon
Yl0L TNV AGQOAT ¥pNom Tov arofAntov and tovg EAAnvec aypdteg etvou 1
oLvtaén Kpumpiov pikpofakng modtroc. Méypt 101e OUmG HTopovV va,
vioBenBovV KprTplo GAAOV YOPAOV TOL €N GEPA ETMOV YPNGILOTOLOVV
To AOPANTO TNV GPOEVOT TOV KOAAMEPYELDV.

1.4 Adyor enelepyaciog TOV vVYPAOV amoPATOV

O KOp1og 6YKOG TV OGTIKAOV VYPOV ATOPANTOV amoTeAEiTOL OO
OIKI0KEG EKPOEC, O1 UIKPOOPYOVIGLOL Ko To TTopAcito Tov PBpickovrot
ot avOpdTIVHL EKKPILOTO DITAPYOLV Kol 6T ATOPANTA, UE GUVETELD TNV
mOoav dddoomn Sapopwv polvcopatikov achevelwv. O aplOuds twv
TaboyeEVOV OPYOVICULAOV OTO OooTIKG VYpd amdPfAnta &éxer  peiwbdet
dpaoTiKd Katd TG TeAevtaieg dekaetieg, e€attiag ¢ PeAtioong twv
ocLVONKAOV VYIEWVIAG Kot Tov €AEYYOVL TV aoBeveldv pE avTiBloTiKd.
Qot1600, o1 Tabdoyeveic opyavicopol Tov frav LIEHOLVOL Y10 TIG EMONUIES
ToV TaPEABOVTOG Elval aKOUT TOPOVTIES GTO OGTIKA aTOPANTAL.

Eniong 1o vepd petd tm ypnon tov - Wiwg yw VOPELON Kot
Bounyovio - éxel oAAolUEVO Kot onuovtikd vrofabuicuéva moloTikd
YOPOKTNPLOTIKA, TOV OMUIOVPYOVV GoPapd TPOPANUATA PLTAVCE®MS KOl
AKOTOAANAOTNTOG TOV TeMkoV omodéktn (Bdlacca, Alpvn, motdput,
£001P0G) Yo T1G emBounTEG YPNOELS.

Enopévog and v mAevpd ¢ vdaTIKNG 01KOVOULNG, TPOKELEVOD
va Tpoctatevdel To VOATIKO KEPAAOO Kot TapdAANAa 1 dnuodcia vyeio
Kol T0 mEPPAALOV yeviKOTEPQ, €lvol ovaykn Ta LYPA omOPANTO va
vroPfAnBovv oty anapaitntn eneéepyacio Kabapiopov, tpotov pHdcovy
otov teMko amodéktn (Mokpoaviovarog, I'., 1990).

1.5M£00001 enelepyaciog

Ta aoctika 1 PBropnyovikd vypd arndPfinta mpwv amd T O0160eom
TOVG TPEMEL VO VTTOCTOVV KAmow emeEepyacion yuoo vo omo@evyfodv
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mhavoi kivovvor v to mepPdAiov kal v vyela tov avlponov. H
eneEepyacio TOV VYPOV amoPANTOV TEPILAUPAVEL PLOIKES, YNUIKES Kol
Bloroykég depyacieg pe okomd ™ UEIWGN TOV OPYOVIKOD (POPTIOV, TOV
QlIOPOVUEVODV  OTEPEMY Kol TV Taboyovev pikpoopyoviopmv. O
emBountdg Pabuog emefepyaciog eoptdror and Tov TEMKO YPNoTN M
amodéktn TV eneepyacpuévav  vypov  amoPAiteov. H Bédtiom
EYKATAGTOON EMEEEPYATIOG VYPOV amoPfANTOV €lvol avT TOL TOPAYEL
mv  emBount) mwodtnTe. VvePoL, HE AOYIKO KOOTOG KOTOGKELNC,
Ae1Tovpyiog Kol GLVTHPNOTG.

H peiwon tov opyavikod goptiov, 10 omoio cuyvd exepdletor pe
™V TN ™G Proynuikng omaitnong o&vydvov (BOD), tov atwpodueveov
otepemv (SS) kot TOV TaOOYOVOV UIKPOOPYOVIGUMY OTOTEAOVV T,
Baocwkd kpitnploe ETAOYNEC TOL KATAAANAOL CLGTNUOTOC EMEEEPYOGIOG
TOV VYPOV OCTIKOV OTOPATOV TPOKEWEVOL VO YPNCHLOTOm B0V Yo
apOEVTIKOVG OKOTOVG 1 Vo  amoPAnBodv oe VOATIVOLG OTOOEKTEG
elaylotomoldvTag T povmavon 1 poAlvvon tov mepiPdriovrog. Eivai
YeEVIKG 0modekTd 0Tt M ovpPatiky] mpwtoPddue kot devtepofdduia
enelepyosio eivol amoTEAECUATIKEG MG TTPOG TN LEIWMON TOL OPYOVIKOD
(QOPTIOV KO TNV OTOUAKPVVGT] TOV GLOPOVUEVOV GTEPEDMV, EVM OEV glvart
10104TEPOL OTOTEAECUATIKES MG TPOG TNV OTTOUAKPLVOT TV TafoyOvmV
wikpoopyovicpmv. Avtibeta, 1 mapopovi/eneéepyacio oe deapevég
otafepomoinong, 6mov VKL, PoakTpla Kol MMaKO eo¢ evylaivouy pe
(QLGIKO TPOTO T, LYPA ATOPANTA, Elvol TEPIGGOTEPO AMOTEAECUATIKN MG
TPOG TNV OTOUAKPLVOT] TOV TOOOYOVOV UIKPOOPYOVIGUADV, EVD UEUDVEL
JPACTIKA KOl TO OPYOVIKO (POPTIO KOl TAL OUMPOVUEVO GTEPED, EPOGOV TO
cLoTNUO EIVOL OYESIOCUEVO COGTA. TN cLVEYELD aKoAovBel pio cuvToun
TePLYpapn TOV Opopmv peBddwv enelepyaciag TV VYPOV ACTIKOV
amofAnTwv.

1.5. 1> vppatikn enelepyacio

H ovuPatikny enefepyacio (conventional processgepiloufavet
QLGIKES Ko Plohoyikég dlepyacieg e TAVTOYPOVN TPOGONKN EVEPYELNGC
KOl YNUK®OV OLGLOV, UE GKOTO TNV OTOUAKPLVGT] TOV GTEPEDV KOl TOL
opYyavViKoU @optiov TV vypav amoPfintev. Katd kavova n enelepyocia
yivetar og emheypévec tomobecieg Kovtd oTa aoTIKE KEVTPO TO. OTOin
eCumnpetel. O1 povadeg emeEepyaciog ovTOL TOLV TOTOV KATOAAUPEVOLY
TEPLOPICUEVT] EKTOCT] GE GYECN LE TOV OYKO TOV VYPAOV OTOPANTOV TOL
eneEepyalovion Kot pwopet va mepLapPavouv 10 GOVOAO 1 OPIGUEVA OO
TOL TTOPOAKATO GTAONL
a) Tpokatopktikn eneepyacia (preliminary treatmeny pretreatment)
B) tpotofada eneepyacia (primary treatment)
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v) devtepofabdua eneepyacio (Secondary treatment)

0) tprtofdOuia | Tpoywpnuévn eneepyacia (tertiary treatment)
€) amolvuavon (disifenction)

£) amoOnkevon (effluent storage)

Ipokatapktikny  enelepyoocio.  IleprhapuPdver  depyaocieg

OMOULAKPVVONG TOV YOVOPOKOKK®OV CGTEPEDV Kl AAA®MY VMKOV HEYAAOL
ueyébovg mov cvvrbwg Ppickovtal ota vypa andPfAinta. H aropdikpovon
ovtn eivar amapoitntn yo ™ Pedtioon ToV vIOAO®V dEPYOCSLOV KO
nepAopPavel eayapwon kot omAn kafilnon.
HpotofdOmae emefepyaocio. Zvvictotor O©TNV  ATOUAKPULVOT]  TOV
OPYOVIK®OV KOl OVOPYOVOV OTEPED®V TOL  Kabldvouv pe kdmoln
dwdwkocio kabilnong kabmdg Kot 6TV OMOUAKPLVGT] TMV GUCTUTIKOV
oL emmAéovy pe Eappiopa tov vypov omofiitev. Iepimov 10 25 pe
50% g apyng Proymukng amaitmong o&vyoévov, 1o 35 pe 50% tng
UkNG omaitong oévyovov (COD), 1o 50 pe 70% tov olkdv
alwpPOVUEVOY  oTEPE®Y Kou TOo 65% tov chaiov kol AMmov,
OmOOKPOVOVTAL KoTd TNV mpotofaduie emefepyacio, v pEvouv
avETAQO To SHALIEVE GTEPEA Kol KOoAAogw). Emiong, éva pépoc tov
0pYOVIKOU 0MTOV, TOL OPYOVIKOD GOGEOPOL Kol TOV PapEwV HETOAA®Y,
o omoio. &lval Kot KATOW0 TPOMO GLVOESEUEVO LE TO OLMPOVUEVOL
oTEPEQ, ATOLOKPVUVOVTOL OTO TOL LYPA OTOPANTA KOTE TN dtodKacia TG
tpwtofaduiog kadilnong.

AgvtepofdOma  emelepyocio. H desvtepofabo  emeCepyosio
eQOPUOLETOL e OKOTO TNV TEPATEP® PEATIOON TOV YOPOKTIPIOTIKAOV
TOV VEPOL OV TPOKVTTEL OO TNV TPOTOPAOa enelepyacia, LELOVOVTOG
OKOUT TEPIGGOTEPO TO OPYAVIKO POPTIO KOl TO OLOWPOVUEVA GTEPEN. LTIC
TEPLOGATEPEG MEPUTAOGELS 1| devtepoPdbuia enelepyacio akorovbel v
TpOTofAba Ko Tephapfavel TNV amoudkpuvon g Plodlacmdpevng,
SlALIEVIC Kol KOAAOEWDOVE OpYaVIKNG VANG UE TN ypnon aepofiomv
UIKPOOPYAVIGULAOV. XTO TEAOC QVTNG TNG O101KOGI0G 01 UIKPOOPYOVIGLOL
dtywpiCovror amd to eneepyacuéva vypd amdPANTa pe devtepofaduia
kaBilnon.

Ot ddkaciec avtég ovoudlovror Kot dtadkacies vyniov pvOLoY.
O1 Mo cvvnbiouéveg yMAoH pLOUOYL Proroyikéc dladikacie etvon aVTEG
oL yivovtou pe v evepyo 0, ta otardlovta eiltpa 1 Plogiltpa kot
LE TIC TEPLOTPEPOUEVES PLOAOYIKES EMUPAVELES.

TprrofaOuro | wpoyopnuévn enefepyacsio. H tprrofdadua 1
TpoyOpNUEVN eneepyacio TV VYP®V omoPATOV eQapuOlETOL Yo TNV
OTOLAKPVVGT]  CUYKEKPIUEVMOV  GLOTOTIK®V 7OV OV UTOPOLV Vo
amopaxpuvlovy pe TG ovvnbelg dadikacieg emelepyaciog, OmMS: @)
aloto kot QeOoEopoc, P) uUn OWCTOUEVEC OPYOVIKEG OLGIES, )
OTOADUOVTIKG, OTOPPUTOVTIKG, OTOCKANPUVIIKG vepoy, ©) Papia
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HETAALQ, €)010AVUEVA OTEPEQ, OALAG ETIONG KOL Y10 TEPALTEP® LEIMON TOV
0PYOVIKOD (pOPTION KOl TMV OLOPOVUEVOV GTEPEDV.

[Ipénel va tovicBet 611 10 AL®TO Kol 0 POGPOPOS ATOUOKPVVOVTOL
Yy vo. petwBovv ot Kivouvol VTPOPIGUOD GTOVG VOATIVOVS OTOOEKTEG,
Omov TOAVAOC KOTAAYOLUV T LYPA OTOPANTA, EVED GTNV TEPIMTOGT TOV
OVTA YPNOCUOTOOVVTAL Y10 OPIEVTIKOVE GKOTOVE 1 LITOPEN ALTOV TMV
oToL eIV, OmOTEAEL KOTE KOVOVA TAEOVEKTILLO.

Amoidpavon. H amolvpavon eival cuvibmg 1o televtoio 6tdd10
me emefepyaciog TV VYPOV  OMOPANTOV KAl TO HOVOOIKO UE
OTTOKAELGTIKO GKOMO TNV KATOGTPOPT T®V ToHoYdVOV UIKPOOPYUVICUDV,
oV KOl HEPIKT OMOUAKPUVOT M KATOGTPOQY] TOVS YIVETOL Kol 6TO, GAAQ
otaola emefepyaciag. H amoidpavon upmopel vo yiver pe dudpopeg
nebddovg, 6mmg pe Eyyvon aepiov yAmpiov, vIoylmpid@dovg votpiov (M
acPeotiov), 6lovioc, N pe ypnom vrePt®@OOVS aktivoPoriag. Emedn M
¥pNon 1oL YAwpiov Onuovpyel avnovyieg mov oyetiCovrolr pE TO
nepBdirov kol TV vyeln TV avBpdmov, ot vrdéAowrolr TPOTOoL
amoAbpoavong  apyilovv  vo  CUYKEVIPOVOLV TO  EVOLIPEPOV  TAOV
EPELVNTAOV, YWPIG OU®G Vo BpioKovy pEYPL OTIYUNG UEYOAN €QOPUOYN
otV TPAén.

AmoOnkevon. H omoOnkevon tov enelepyocuévov  vypov
amofAnNTOV TopoLo oL dev Bempeital m¢ oTAd10 enelepyaciag, amoTeAel
£V, ONUAVTIKO €VOLAUECO GTAO0 UETAED TG EYKOTACTOOTG EMECePysiog
TOV VYPOV ATOPANTOV Kol TNG YPNONG TOVS Y0 OPIEVTIKOVS GKOTOVS
(Asano et al, 1987)H omobnkevon TtV enciepyacuévov vYpmV
amofAnTev ivol onuavTiKn Yio Tovg ENg AOYOUC:

a) Emrtoyydvetor e€icoppoémmon ot dakvuaven g pong Katd T
SLaPKELDL TNG NMUEPAS, EVA dTvETOL 1] SLVATOTNTO ATOONKELGNC TOV VEPOL
otav n {nnon sivat petopévn, 6Tmg Katd v Tepiodo Tov YEUDVAL.

B) Ixavomotobvtar ot avaykeg dpdevong Katd tnv mepiodo aryung, 6Tav M
{fnon Eemepva ) péoT mapayOuevn Topoyn amoPAntov and ) povédo
enelepyociog.

v) Meidvovtor ta TpofAUate Tov TPOKOTTOVY amd TIG SVGAEITOVPYiES
™G povadoag emeCepyaciag Tov vYp®OV arofA TV kabhg kot ard mbovn
advvapio va ypnopomoindet to vepd oty dpdevon (PAAPN diktHov KAT).
Me v oamofnkevon Kot ovAapeliln Tov vepov Yo UEYOAO YPOVIKO
dllotnua, avdioyo pe v omofnkevtikdOtnTo ™G Oegopevnc,
ATOPEVYETOL 1] TOAPOYETEVOT UM KATAAANAOL TO0TIKA vEPOD GTO SiKTVLO
Gpdevonc.

0) Emrvyydvetor plo emmAéov emefepyocio TV vypdv amofAitov
KaBmg n Proymukn araitnorn oEvyodvov, To aiwpodueva oteped, To AlmTo
Kol ot wofoyovol HIKPOOPYOVIOUOl HEIOVOVIOL KOTE TO  YpOVO
amo0KeELONG TOV EMEEEPYUTUEVOV VYPAOV ATOPAATOV.
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Y10 oynua 1.1 anekoviCovror dtorypaplatikd To S1popo GTAd0
KATEPYAOIOG Kot 01 d10popot HEB0dOL Kal TEXVIKEG TOV TEPAaUBdvovTol
oe kaféva and avtd.

AYMATA
l AMOBAHTA

NMPOKATEPIAZIA

MHXANIKA
GINTPA AESAMENH [ Anozymextes |
NAPOXHZ H
AMMOZYAEKTEZL || OMOTENOROHIHE

.

NMPOTOBAOMIA KATEPTAZIA

EZOYAETEPOQIH
KPOKIAQZH ENINAEYEIH
| KATAKABGIZH | LYIZOMATOIH

INYZ i

[— . NPOZ ®YZIIKOYZL ANOAEKTEZ

AEYTEPOBAOMIA KATEPIAZIA / BIOAOTIKOI KAGAPIZMOI

AEZAMENEZL BIOAOTIKA ANAEPOBIA
EMEFTOY ANYAEZTHPIA XONEYZIH
INYOZ

INYZ

L "-1 ’ MPOI ®YZIIKOYZ ANOAEKTEL

TPITOBA®GMIA KATEPTAZIA

[ IONANTAANATH ] L NPOZPOGHEIH | | ENINAEYEH "j
AIEPTAZIEE HAEKTPOXHMIKEEZ | T o ey
MEMBPANON MESOAQI | __AnoAYMANTH _ )

—‘ ANAKYKAQEIH NEPOY

Yyuo 1.1

1.5.2X%ykpion cvetnpdtov enelepyaciog

Etvon  mpogoavéc Ot xoatd TNV €MAOY TOL  GUOTNHUOTOG
enefepyaciog mpémel va AaUPAvETOL HEPIUVAL Y100 TN HIKPOTEPN OLVATH
emPapvovon  TOL TWEPPAALOVIOE, TNV ACQAAECSTEPN  YPNON  TOV
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armofAtev, 1660 «Kath TV enefepyacia 660 Ko KOTA
EMOVOAYPTCLLOTOINGT] TOLG KOl TNV OIKOVOULKOTITA TOV GLUGTILOTOG.

myv

1.6 Kpimpwe tov Hoykoopiov Opyaviopov Yyeiog

To 19890 Ilaykocog Opyoviopds Yyeioag e€€dmoe v Teyvikn
Avagopa No 778 (W.H.O., 19890 uikpofrokd kpitipio g omoiog
KaboOc kot 0 amaitovpevog Pabudg emelepyacioc yio v enitevén twv
oLVIGTOUEVOV opimV divoviat otov ITivaxka 1.4 (W.H.O., 1989).

Ocov agopd ota koloPoaktnpidlo eviepkng TPoEAELONG, Y
dpdevon  KoAlepyeudv, ywpig meplopliopos  Oeswpeitar  O0TL 1
ovykévipoon tov 1000/100 mLeivar teyvoloyikd epiktn. Emiong, otig
TEPWTAOCELS OOV 1 OV eKTIOEUEVT] opada givar ol KOAMEPYNTEG deV
tiBeTon Opro pikpoPraxod eoptiov, Kabmg dev VIapyovV amodeiEelc Yo
Tov Kivduvo mov dlatpéyovy avtoi amd ta Paxtipla. AveEdptnto Opmg
amd TN YPNO™M TOL VEPOV KAmown Leimon tov Paktnprokod goptiov gival
emBount. H pvown Bavdtwon tov taboydvov e€attiog e dpdong e
NAKNG VIEPIDOOVS OKTIVOPOAING, TNG APLOATMONG KOl TOV QUGIKMOV
TOVG KATOGTPOPEMY KATA TNV EQOPUOYN TOV OtOPANTOV 6TA QLT Kol TO
£00pog UTopEl vo EMPEPOVY EMMALOV HeElwON Tov QopTiov madoydvwv
Katd 90-99%puepikéc NUEPEC LETA TNV EPOPLLOYT) TOV VEPOD.

Ytov mwivaxa 1.4  oaivovion  ta Plodoyikd  kpumplo
EMOVOYPTOLOTOINGNE TOV VYPDV OGTIKOV ATOPANTOV, TOV GLVIGTOVTOL
v dpdevon and tov W.H.O.

IMivakeg 1.4 Buoloywkd kpitiiplo €mavoypnoILOTTOINoNG T®V VYPAOV

AOTIKOV anoPAATOV, TOL cLVIGTOVTOL Yo dpdgvon ord tov W.H.O!
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Koatnyopia | ZvuvOnkeg Exti08uevn Evtepikoi | KodoBakmpidwa | Eneéepyacio tov
gMOVOYPNCLOTOINGoNG | Opdda vnuaro’aﬁatgﬁ Evtepung O TIK®OV
(apif. TPOEAEVOTG aroBfATwV, Tov
HEGOG ap. OVOLLLEVETOL VO,
avydv/L)" ddhoel v
embounm
UIKPOPLoA0YIKN
o0t TO
A Apdevon AypoOteg <1 <1000 M cepd
KOAMEPYEIDV TTOV Koatovolmtég de€apevav
KOTOVOADVOVTOL Kowo otafeponoinong
VOTES, YATEOQ, oxedlooUEVHDV
afhomadimy Ko Yo va,
L TINOYY (xvou|n))o‘|g6 TETVYAIVOLY TNV
embount
LKPOPLOAOYIKT
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To0TNTO. 1)

1Godvvaun
petoyeipion.

B Apdevon AypoOteg <1 Ag ovviotdton | [Tapapovn| oe
ONUNTPLOK®V, Kdmolo 6plo de€apevég
Bopnyovikov eutov, otabeponoinong
Bookdv kot dEvpmv° v 8-10 nuépeg

N 16odvvaun
OTOLLAKPVVGT)
eMLivOV Ko
KohoBaxtnpidiov
EVTEPIKNG
TPOEAEVOTG.

r Tomwn dpdevon Koapia Agv tiBeton | Agv tiBetan 6pro | [IpoemeEepyacia
KOAAMEPYELDV TNG oplo omwg  amotteiton
Kkotnyopiag B. otav and 10 cOOTNUO
o ovpPaivet €ékbeon dpdevong.  aALG
OypPOTMV KOl KOVOU oyt Mydtepo amod

TPpOTORAO L
kaBilnon.
Imyn: W.H.O. (1989).
* Ye eldkéc mepwtdoel; TomKol  emdNUIoAdYolL.  KOWOVIKOTOMTIKOL Kot

nepParloviikol mopdyovieg mpémel vo. AapPdvovtor vwoyn Kot ot 0dnyieg va
TpocapuoOlovTon KoTAAANAL.

P Eisn Ascaris ko Trichuris kot vipatookdAnKe.

" Katd tn didpxeta tne apdevtikhc meptddov.

% Mio, 0 avotnpn odnyia (<200koroBaktnpidia eviepikng mpoérevong avé 100 mL)
elval KoTdAANAN Yo KOWOXPNOTES EMPAVELEG TPACTVOVL. OTOVL TO KOO £PYETAL OE
dpeon O] LE TNV OPIEVOUEVT] ETLPAVELQL.

* TV mepinTeon TV ommpoeOpmVY SEVEP®V. TO PPOVTO TV OTOIMV KOTOVUADVOVTL
APESMG PETA TN KOTN. 1| TEAEVTOLO

apdevon mpémel vo yivetar 000 €ROOUAOES TPV TN GLYKOMON KOl OEV TPEMEL V.
OLAAEYOVTOL @POVTO amd TO £00(p0G. ApPOELON HE KATOOVICUO OV TPEMEL Vo
YPNCYLOTOLELTOL.

Ot odnyiec tov Ilivoka 1.3 tov mpémer va epunvedovtal Kot vo,
TPOTOTOLOVVTAL avAAoyo He TIG TOmKEC cvvOnkes. Idwitepn mpoooym
TPEMEL VAL OTVETOL OTIG TEPITTMCELS OOV €VaicONTEC 6E LOADVGELS OUAOEC
minboouod épyovtalr oe emagpn pe amdPAntoa. Avtifeta, oe GdAAeC
TEPUITMOGELS EMTPENETOL UEYOAVTEPT €AaoTiKOTNTA. 'ETol, 08 meproyéc
Omov o1 eAMUVOWKEC poAVVoElS Oev  elvol  evomuikég, 1 emdiwén
amopdkpuvong tovg kKatd 99% oev eival anapaitn. Emiong, edmopa
TpoidvTo OTmG ToudTeS TOL TPoopilovrat Yia koveepPomoinon, euotiKia
mov mpokewror vo, ynbodv mpv koatavoailmBodv 1 ynmeda mov dev
TpoKELTOL Vo ¥pNoomoinBodv yia apkeTeS efOoRadeg Letd v dpdevon
ToVG pe amdPAnta propet va BempnBet 6T dv avrikovv otnv Kot yopio B
tov ITivoka 1.4.
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Ta Proroyikd kpumpua mov €yxovv Beomiotel amd TIC appddleg
Y y€10voIKES apyEG TOV KPOTMV KOL TOV OPYOVIGUAOV EAAPOV VITOWT TOVG
uévo v avBpomvn vysion Ko Oyl TO yPOVOLIK(O YOPOKTNPICTIKA TOV
oyxetilovran pe 1o €00.poc Kal To GUTO M TV oeOnTikn tov Yvpov. Ta
Baxtnplokd kprriplo yio. T0 apdELTIKO vepd eival aueileyouevo BEpa.
‘Etot, evo ta kprmpra tov W.H.O. yia dpdevon ympig meploptopovg sivon
Myotepa and 200/100 mLkoAofaktnpidio eviepikng Tpoélevong, A,
KPLTN PO G SLAPOPOL LEPT) TOV KOGLOV €lval O G TnPd.

Eriong, ta 10hoyikd kprtipla amacyoAovy OA0 Kot TEPIGGOTEPO TN
debvn kowvotnta, Kabmg eivar yvootd to mpoPAnuato mov oyetilovrot
pe v EAAEYM HOG TOYKOGHLO OTOdEKTNG LEBOOOV TPOGIIOPIGHOV TMV
1wV, TNV VTOPEN LEYEAOL aplBoD WOV 1OV Kot TNV EAAELYN OPYOVIGHLOD
delkn Y10 Tovg 100¢.

Kotd ™ 0éomon kpunpiov yo 1 pkpoflokn mwoldtnto Tmv
arofAtwv mov mpoopiloviar Yoo APOELOT| KAAAEPYEIDV YivETOL Mol
nmpoondbelo cuuPiPacpod tov BewpnrTikd emBuunTov Kol ACPAAOVS Yo
™ onuocwo vyelo pe eketvo mov elval mwpoktikd €Pktd. Opla TOAD
avotnpd Ba. uTopPovCAV VO ATOKAEIGOVV TN YPTCN TOL VEPOV GLTOV, HE
OMOTEAEGLLOL TNV OTTOAELD, LOIG TTOADTIUNG TTNYNS VEPOD.

Avvntikd vtdpyovv KAmo1otl Kivouvol LYELNG TOV GUVOEOVTOL LE TN
YPNON TOV amoPANT®V otV dpdevon. X1y Tpaén OLmc, ot Kivovvol icmg
dev givar 1660 cofapoi, G0 deiyvouV 01 EMONUIOAOYIKES EPELVEG. AVTI N
0éon oev avaeépetar PEPata ot Kpavyoréeg mapoaflicels Pacikmv
Kavovov vyeiog, OTme 1 dpdeuon AoYOVIKOV TOV KOTOVOADVOVTOL VOO
pue un enefepyacuéva M OVETOPKADS EMECEPYOSUEVO AOTIKO amOPAnT
(Bouwer and Idelovitch, 1987).

O Ali (1987) ocvviotd devtépov Pabuod emefepyacio (| GAAN
dwdkacion ovtiotoyyov Poabupod emefepyoaciog) ko yAwpimon. H
eneEepyacio ovtn umopel va emrevybel pe TpoOTO 1010{TEPA OIKOVOUIKO
oTIC YOPEG TG Mecsoyeiov, OTOV 01 KAUATIKEG GUVONKES KOl 1 CYETIKA
ukpn a&la g yng evvoovv 1t dnovpyia deEapuevav ctadepomoinong,
GUGTHLLOTOC OV EMITVYYAVEL VYNAAQ TO0TIKA KPITpla Kot £Yel Yauniod
KOGTOC KaTooKeVNG Ko cuvtipnong (Pettygrove and Asano. 1985).

1.7To Nouko IMAaicro otov Evponaiko yopo

H Evpomnoaik vopobBecio otepeitar vopobetikdv pvbuicemv
GYETIKA HE TNV OMAITOVUEVT] TOCOTNTO TOV TPOS EMAVOYPNGLLOTOINGN
Audtov. Mo yevikn avoaeopd oto 0€ua yivetar otnv Odnyio 91/2711tng
EE, 6mov avagépetar Ot «Ta emefepyacuéva Avpato mpémel vo
EMOVOYPNOLOTOOVVTAL, OmOoTE €ivorl okOTpo...». [lIoAléc Evpomaikég
YOPESG YoV BECTICEL T S1KA TOVE KPLTNPLOL Y10, TV EMAVOYPT|CUYLOTOINGT)
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tov Avpatov. H EAAGSa dev éxel axkdun Beomicel mpodiaypaés yio tnv
emavaypnoomoinon tov Avpdtov (Avipeaddkng k.o. 2003), étol Oa
UTOpPOVCE KATO10¢ Vo Bemprioel OTL 1GYVOLV 01 OYL KOl TOGO OVGTNPES
podlaypapég mov Exel exddaet o I1.0.Y. Thotevete, mviwg, 0Tt GOVIOHQ
Oo koaAveOel 10 vopobetikd kevo glte pe kpoatikn, eite pe Evpomaikn
npotofoviia (otv mepintwon mwov 1 EE anogacicel va Oeonicetl eviaia
Kprrmpia).

1.8Xpnon Tov erelepyaocpivay VYPOV UGTIKAOV AT TOV
1.8.1.Avayxkn ypiong

Ta vypd andfAnta £rovv coPapég emdOpAcES 6T0 TEPPAALOV, O

KUPLOTEPEG €K TV omoiwV givarl Ot EENG:

Pomavon axtdv kot Bolaccodv

Mokbvoelg pe petagopd d1apopmv taboydvav

YmoPdOuon actik®v Kupimg Teploymv

Anpovpyio aioOnNTIKOV Ko GAA®V TpoPANUdT®V

EmBdrietar, Aowmov, 11 Aym 0pacTIK®V SLOYEPICTIKMOV UETPOV, LE

OKOTO TOV TEPLOPICUO TOL KIVOUVOL TMV SUCUEVOV EMMTOGEDY TOVG. Mg

TOV Opo dlayeipion vYpaV amofAntwv, opiletatl kKabe avBpomvn enéuPaocn

LE OKOTO:

= Tov mepopiopd péypt kot v TANPN EQAEYN TNG PUTOVTIKNG
eMidpaong TV amoPANT®V, OCTE Ol aveEmMBOUNTES EMOPACELS TOVG
010 TepPariov va meplopilovtar 1 va eEadeipovTol EVIEADC.

= Tnv e&fowovounon mnydv vdotog, mov 6Oa  pmopovoav  vo
ypnotporomBovv ce GAAES ¥PNCELS.

= TO 0KOVOKO OQEAOG, TOL TPOKVLITEL OO TOV EPOSIAGUO UE VEPD
Kol OpenTIKA oToLElD, TOV PLTOV N TOV OEVIP®Y GTIC OYPOTIKEC
EKUETOAAEDOEIG 1 TNV avamTtuén yopov mpacivov (Ayyehdkngc,
1994).

=  Aebvog ol KOPLES KaTnyopleg EMOVOYPTGLOTTOINONG
TPOENEEEPYUSUEVOV VYPOV OmOPANTOV HE TN OEPA OGYKOL TOL
YPNOLUOTOLOVUEVOL VEPOD Elval 1 APIELOT| YEMPYIK®OV EKTAGEMV, M
Brounyavikn ypnor, 0 EUTAOVTICUOS  LIOYEIDMV LOPOPOPEMV KOl
dbpopeg aareg (Ayyeddxng kon Tsobanoglous 1995).

b U Ul
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1.8.2Apdevon pe eneepyaspévo, vypa asTIKG amopfinta

evikd, n dpdevon yewpykdv Kot GAAOV €KTAGEMV, OTOTEAODV
Vv o polkn xpnom vepov, wiaitepa og ENpikég Ko MuENPIKEg TePLoyEs.
Y& GYETIKA VYPEC TEPLOYES, M APOEVLOT EPAPUOLETOL CLUTATPOUATIKE TOV
Bpoyontdoewv, pe okomd TNV kKoAOTEPN avdmruén Kot avénon g
TOPAYOYNS TOV O0pOprv KaAMepyewwv. Eniong, n dpdevon epapuoleton
HE oKOTO TNV avamTuén Kot Stpno” dSPOPOV KOVOYPNOTOV EKTAGEMV
KOl YOPWOV ovoyvyns, Ommg elval to mdpkao kot o ynmedo ykoAe. H
GpOELOT TETOIWV EKTACEWV UE TPOEMEEEPYACUEVE VYPE  amdPANnTa,
OmOKTA OAO KOl TEPIGGOTEPO EVOLOPEPOV VIOl TOV OOTIKO GYEOLOGUO
(Ayyehdxng, 1994).
H dpdevon tov kailepysudv, eivar 0 mO eVOESEIYUEVOG TPOTOGC
ETMOVOLYPTCLLOTOIMMONG TOV ENEEEPYAGUEVOV VYPDV OCTIKOV OTOPANTOV,
ot
= amo@eVYETOL 1) LTOPAOLUCT] TV VOATIVOV OTOOEKTAV,
=  EMTVYYAVETOL 1| PLOIKY] TPOPOSOGIO TOV £0GPOVE KOl TV PUTMV LE
Opentikd ototyeia, Yeyovdg MOV UMOPEL VO PEIDGEL TNV  OVAYKN
TpocOnKNg yMukadv Mmacudtov ([Mavopag kot HAlag, 1999)kat

= om0tV Evay eTTAEOV VOATIKO TOPO, YEYOVOS 1010ATEPOL OTLLOVTIKO,
o€ TEPLOYES OTOV O1 BPOYOTTAOGELS Elval 10104TEP AVETAPKEIC.

‘Epevva kol mepdpata apdevong pe andPfinta oe ykalov €xovv
yiver otv Avotporio (Menzel and Broomshall, 200kpu v Tuvnoio,
(Bahri et al, 2002)Ztmv EALGSa diepeuviOnke 1 duvotdtTa XpHomg TV
VYPOV oAtV ™G Adpioag yio Apdevon KOAUUTOKIOV Kot Bapfokiod
(Bakdine kor Toavtirog, 2002) koir tov vypdv omofAntov g
Oeocalovikng vy apdevorn  PauPaxiov (Panoras et al, 200},
kaAapmokiov (Panoras et al, 200B), Oepuoknmiok®dv KOAMEPYEIDV
Topdtog, kou mmeplds, kobmdc kot tov avBokoukod eidovg (Epumepa
(Moavaopog koar Hiiog, 1999 &Zakellapiov-Maxpaviovakn k.a., 2003)

Mivakag 1.5 Xpnioeig mpoenmelepyaspuévov vypav amoftov 6T
YEOPYIO KOL OUVATOL TEPLOPLGUOL

Xpnoeig Ilepropropoi
1 | Apdevon yE®pPYIKOV EKTACEMV - Howmra vepod (kvplog wg mpog
0) Apotpraiec KOAMEPYELEC ™V €nidpacT OAATOV GTO £30(POG

KO QUTA)
[Ipooctacia  dnuodclag  vyeiog
(kvpiwg oe oyéon pe maboyova,

B) Aeviporoutkég Kot AcyovoKOUIKES |

2 Apdevct KowoyprioTOV - OVOYLXNG omw¢ Tapdotta, Paktipia kot 101).
XOpwv - MoAvvon  emQaveloK®V Kol
L) TAPKOL VIOYEIV  vepdv  Otav  Sgv
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v) eBvikoi dayeiplong.
dpouot

d) mnddpouot

€) vekpotapeia

oT) eAeD0EPOL KOVOTIKOL Y(DPOL
) meprpepetakéc (OVEC TPOGIVOL

TPOTOVIMV.

IInyn: Asano, 199k Ayyeidkng, 1994

To gpdTUO. TO omoio Tibetonl elvol «av UmOPOVV KO UE TTOLEG
TPoDTOBEGEIC» Va xpNnoipomomBohv yia dpdevoT) T EMEEEPYACUEVO VYPEL
aoTiKd andPfAnta evdg owiopov. o va amovtndel 1o mopamdvo
EPAOTNUO TPETEL VO Yivel a&loAOYNON TOV TOOTIKAOV YOUPOUKTNPIGTIKOV,
ANUKOV 1 Brodoyikav, Tov artofintov. Me Bdon tic mAnpoopiec avtéc
Oa wpotabel 0 cOTOHS TPOTOG drayEipLoNg TOV ATOPANTWV, 01 KATAAANAES
KaAMEPYELES Kal dAAa mBova pétpa mov B GuUPAALOVY GTNV ATOPLYY|
SVOUEVADV EMMTMOGEMY GTO CLGTNUA © EAPOS -PLTO-OPOEVTIKO GLGTN AL -
aypOTNG-KOWVO.

Ot epyootnplokéc ovoADGELS TOv glval amapaitnteg Yoo TNV
aEloA0YN 0T TOV AoTIKOV omoPArtev divovtor otov [Tivaxa 1.3.Xtov 1610
[Tivaka olveton 10 obvnbeg €0pog OpPICUEVOV TAPOUETPOV OTO VEPH
GpOEVONG KOl KOTOLEG EVOEIKTIKEG TWEC TOV 18IV TOPOUETPOV Yol TO
enelepyoospuéva vypd  aotikd amdPAnTa TG povadag  ProAoytkon
kaBapiopod g Oeccarovikng (M.B.K.®.). Ta ene&epyacpuéva,
andépAnta g M.B.K.O. yAopiovovtor oty €5000 Tovg amd NV
gyKataotoon enesepyaciog Kot eivol amaAlaypéva, € onUavTiko Baduo,
and maboyeveic opyoaviopovs. Xe Ot apopd TG PLOAOYIKES TOPAUETPOVC,
gywve avaeopd og mponyovpevn evotnto. [ToAAEC popés, ektdg amd TIC
avolvoel mov  avaeépoviar otov  Ilivake 1.3 oamortodvion Kot
CUUTANPOUATIKEG OVOADGELS TOV TEPIAAUPAVOVY EMTAEOV TANPOPOPiES
Y 10 4{®TO, TO VTOAEWUOTIKO YAMPLO KOl TO tyvooTolyeia, yioo TNV
EKTIUNOTN TNG KOTAAANAOTNTOG TOV EMEEEPYUGUEVOV OGTIKAOV OTOPANTOV
mov poopilovron Yo dpdevon (Pettygrove and Asano, 198%5).avaivon
Y To OpenTIKE GTOXEID CLVICTATAL VO YIVETOL TOVAGYIGTOV GE ETNGLO

Baon.

1.8.2.1A&w0r0yn 0N TG TOLOTNTAS TOV VYPOV UGTIKAV ATOBATOV

[ToAAég moroTIKEG KOaTOTAEELS TOV VEPOD ApdevonS Exovy Tpotabel

B) oxoAukoi ydpot vpictator  KaTdAANo cdoTnua

- Epmopwomta ko dnuooia
amodoyn  TOV  TOPOYOUEVOV

Kot ypnowwonombei katd xopovg (U.S.S.L. 1954, Doneen 1954,

Christiansen et al. 1977, Ayers and Westcot 1985 tdAAnAdtnto Tov
vepoD Yo APOELOT TOV KAAALEPYEIDV e&apTdtal o€ oNuUavTiKd Babud amd
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TIG KMUOTIKEG GUVONKEG, TIC PLOIKES Kol YNUKEG 1WO10TNTEG TOL EGAPOVC,
TV aVTOYN TOV KOAMEPYELOV OTNV OAATOTNTA KOl 6TV TOEIKN dpdon
OPIGUEVMV GTOYEIMV KABMG Ko TIG TPAKTIKES O10XEIPIONC.

Ye OTL apopd TNV EKTUNON NG KATOAANAOTNTOG —TOV
ENeCEPYOGUEVOV OGTIKOV ATOPANT®V Yo TNV APOELOT TOV KOAMEPYEIDV,
ocuvvioTtdtol i xpron g moloTikng katdtaéne, tov Ayers and Westcot
(1985),n omoia givar 1 TAéov meplekTikn kot Tpooeatr. Ot Ayers and
Westcot (1985)katétaéov 10 vepd APdELONC GE TPEIC KATNYOpPiEg
avaloyo pe To TpoPANpaTO TOL €lvol SuvaTd VO TPOKLYOLV OTMC,
aAdT®on tov €0APOVE, Helwor dMONTIKOTNTOS TOL €3APOVS, TOEIKEC
EMOPAGELS OTA PLTA KO SLAPOPOL AAAOL KivOuVOol, OIS QOIVETAL GTOV
[Tivaxa 1.6.
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ITivakoeg 1.6 Kpiti)pla mo10tikng Katdtaéng Tov apdguTikon veEpoL

Evdeyouevo Movadeg Babuog mepropiopot ot yprion
Kavévag Mikpog €mg Meydiog
UETPLOG
Alarotnro (Ennpedlet t dtobecipudtnto Tou vepod ot QUTH)
ECw, 25 °C dS/m <0.7 0.7-3.0 | >3.0
T.D.S. mg/L <450 4502000 | >2000
AmOntikotnto (Emnpedlel to pub,6 dmdnong tov vepod oto £dagpoc. Extipudrot and
10 cuvdvoouo Tov SAR ka EC,)”
SAR = 0-3xot EGy >0,7 0,7-0,2 <0.2
3-6 <0,z
6-12 <0,5
12-20 <1,3
20-40 <2.9
ToéikotnTo WvTeV (Etnpedlet Tig anodocelc Tmv evaictntmv puToV)
Natpio (Na)”
Emeavelokn me/L <4 4-10 >10
dpdevon 8AIIN <3 3-9 >9
adj. SAR
Kartaioviopodg me/L <3 >3
mg/L <69 >69
Xrdpro (C)P
Empavelokn me/L <4 4-10 >10
apdevon mg/L <142 142-355 >355
Kataiovioudg me/L <3 >3
mg/L <106 >106
Bopuo (B) mg/L <0,7 0,7-3,0 >3,0
ALd@opec emodpaosic (Apopovv Kupime evadn eLTA)
Alwto (OMKk6-N)° mg/L <5 5-30 >30
‘O&wo avOpaxikd me/L <1.t 1.5-8. >8.5
(HCO») mg/L <90 90-520 >520
(Mévo yio tov
KOTOLOVIGO)
Yroleippoatiké mg/L <1 1-5 >5
YADPLO
pH 2Hvnbec evpog 6,5-8,5

IInyn: U.C.C.C. (1974), Ayers (1977). Ayers and Westd186), Pettygrove and
Asano (1985), Pescod (1992).
* Tha 1o andPAnta. cvviotdtor 1 ypnon tov adj. SAR avti tov SAR, yio va
EMTLYYAVETAL PO O COGTH EKTIUNGCT TOV 0GPEGTION TOL EJAPIKOV VEPOV WETE TNV

apoevon.

P O neprocotepec evpmdelc koAMEpyetes Kat To EDADST SKOCUNTIKG PUTE ivar
evaicOnta oto vatplo kot o yAdplo. Ot meplocdTEPEC ETNGLEC KAAMEPYELEG OEV Elval

evaioOntec.

" Otav 1 pdevon yivetar pe katoyioud oe yaunAf oyetikn vypaocio (<30%) kot o

OLYKEVTIPMOOELS vaTpiov Kot yAopiov eivor peyordtepeg amd 70 ko
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avTioTOUYO. TPOKOAEITAL HEYOAN amoppOENON AVTOV amd To. EVAAL TOV QLTOV, WE
OmOTEAEG O TO EVOioONTO PLTA VO VPioTOVTOL CNUAVTIKEG PAGPEC.

% 310 oMkd GLMTO TPEMEL VA GUUTEPIAOUPAVETOL TO VITPIKO TO GUUOVIOKO KOL TO
opyovikd alwto. Tlaporo mov ot popeéc Tov aldTov GTA ATOPANTA TOIKIAOLY, T
QLTA OVTOTOKPIVOVTOL GTO OAMKO Z.

1.9 KotalnrotnTo TOV VPOV amofiTov Yo dpdsvon

H andvinon mov divetanr o KEOe evOloQEPOUEVO GYETIKA WE TN
duvaTOTNTO  YPNOYOTOINONG TOV EMEEEPYUCUEVOV VYPAV  ACTIKOV
amofANTOV Yl apOELTIKOVG GKOTOVG &ivor kotd Kovova Oetikr.
Yndpyovv Opwg opiopéveg Pooikés mpodmobiécelc mov mpémer vo
mPNOovV Yo va unv mopatnpnfodv SVGUEVEIG ETTTAOGEIS GTO £00POG, TO
QUTAE, TO 0PIELTIKO GVoTNUA, Ta (Ma kot Tov avOpwmo. Toviletor OTL TPV
and kdbe oyedlaoud Yoo dpdevon pe emefepyacuéva vYpl AoTIKA
anOPANTO TPEMEL VO, GUALEYOLV OPICUEVEC TANPOPOPIEC CYETIKA UE TNV
TocOTNTO, Ko TNV TowdtnTo TV amoPAntomv to omoio mpdkeltal va
YPNoYLoTonfovv.

1.9.1Xnukn avdivon

Kvplog otdé)0g tov avordcemv tov vepov mov mpoopileTor yio
Gpdevon eivor N amdKINGN TANPOPOPLOY Yoo TOAvE TPOoPANUOTO TOV
umopel va dnuovpynBovv ota eLTA, TO £30(POG, TO GVOTNUA GPOEVONG
Kol ToV GvBpwmo, Kabmg Kol 1 YVAoN TG TEPIEKTIKOTNTOS TWV VEPDV GE
Opentikd otoryeio. Me Bdom Tig TANpoPopiec avTég Hmopovv vo Anedovv
OmMOPAGELS Kol UETPA Yo TNV ac@aAn owyeipion tov vepov. Ilpémet
Aomdv vo emAEYOVTOL Ol TALOV KOTOAANAEC KOl OWKOVOUIKQ TTPOGITEC
uéBodol yMuKNG avaivong, kabme emiong kot 0 amapoitnTog aptiuog
derypatwv mov Ba avaivBovv. Or epyastnplokoi Tpocdioptopol mov etvan
amopaitntol yuu v a&loAdynon Tov apdELTIKOD VEPOD divovial GTov
[Tivaka 1.7.

Ytov 1010 mivaka 1.7, divovial kot ot GUVNOEIS GLYKEVIPMOELS TOV
TOPAUETPOV AVTAOV OTU VEPE APIELONG.

H olotdémmro avaeépetor oty mocoOtnTo Kot 10 €i00¢ TOV
SAVUEVOV OAGTOV 6TO vEPDH Gpdevomng. Katd kovova ektipdtor pe
HETPNON. TG MAEKTPIKNG ayoydmrag tov vepov (ECw) mov yivetou
€0UKOAN LLE E01KA Opyava TOGO 61O TESI0 OGO KOl GTO EPYOCTIPIO.
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IMivakog 1.7 Epyaotnplokéc avaADGELS Y100 TNV EKTIUNGCT TNG TOOTNTOG
TOV OPOEVTIKDV VEPDV.

[Mopdpetpog Tov vepod | ZvuPoro Movéideg Yovnbelg Evdewtikég Tipég 6to vepd
TIUES g Movadoag Bioioyukon
010 Kobapiopov g
aPOEVTIKO Ocooalovikne (1997

DPvowkéc IodTnTes
[epeyduevo dhoto
Hhextpin ECw mmbhos/cm 0-3 1,7
YOy IO n dS/nf
OMxkd draAvpéva T.D.S. mg/L 0-2000
oteped
Oeppokpacio T °C
Xphpo-Oorotnto NTUQITU
Ynpotto mg/L eq.

CaC(./l
ICqpata g/L
Xnumkég IowdtnTeg
Koatiovra kot avidvta
AcBéotio ca’ mg/L 0-400 96,0
Moyviicio Mg mg/L 0-60 32,4
Nézpo Na" mg/L 0-900 186,3
AvOpakikd CO; mg/L 0-3 0,0
O&wo avOpokikd HCO, mg/L 0-600 622,2
XAmoovya Cr ma/L 0-110C 278.(
Ocuxd SC; mg/L 0-1000
AvdQopa.
Bopio B mg/L 0-2
O&vm T/ AdkohkoTnTOL 6,5-8,5 7,98
% mpoopoenonc Na SAR (me/L)" 0-15 4,2
Ixvootoryeia mg/L
Boapéa pétaiia mg/L
Kéduo Cd mg/L <0,01
XoAkog Cu mg/L <0,03
Yidnpog Fe mg/L 0,16
MoAvBodog Pb mg/L <0,01
Mayydvio Mn mg/L <0,05
Nikého Ni mg/L <0,02
Yevodpyvpog Zn mg/L 0,11
OpenTIKd
Nupwcd N NOs-N mg/L 0-10 1,96
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Appovioxd N NH4-N mg/L 31,5
dwoeopikodc P PO,.P mg/L 0-2 3,52
Kaio K mg/L 0-2 19,5

IInyn: Ayers and Westcot (1985), Kandiah (1980a
* dS/m = deciSiemen/m = mmho/cm
P NTU/JITU = Nephelometric Turbidity Units/Jackson Turbidity Units

1.9.1.1A\hatoTYTO.

H olatomnra, petpoduevn pe v nAEKTPIKn oyoydtnta, givol
pioo amd TIC WO ONUOVTIKEG TOPAUETPOLS YO TNV  EKTIUNGTN 1TNG
KATOAANAOTNTOG €VOG vEPOL Yoo Gpdevorn. Zuvoéetor dAueco HE T
OUVOAIKY] OLYKEVIP®OYN TV OAATOV o010 vepd Kol pe To mlavd
TPOoPAUOTO TOL TPOKAAODV TO GANTO. TOL VEPOL (APIELONG GTO. £0G.PN
Kot to. uTa. Ot (MuéC mov TPOKOEAOVLVTOL OTA QLTA, TOCO Omd TO
OUVOMKO T0CGO TV OWALUEVOV OoAdTOV oT0 Vvepd 00O Kol Omod
OLYKEKPIUEVA 1OVTO, GLVOEOVTOL GTEVE LLE TNV ALENUEVN OAATOTNTO.

Ta dlota cveocwpedoviol GTO £00(POC HE TNV EQOPUOYN TOV
apOELTIKOV  VEPOV Kol TO TpoPAnuate  mwoapovoidlovior Otav ot
CLYKEVIPOGELS TOV OAAT®V POBAcoLV og emimeda mov gival PAamTikd Yo,
10 £00.pog i/ kot o puTa. O PpLOUOS GLCCOPEVONG TOV AAGTOV EEAPTATOL
and 10 puOPd amdBeoNg TOVG GTO £J0POG LE TO OPIEVTIKO VEPD Kol OO
t0 pvOud amopdkpvvong Tovg pe €kmAvor. o pokpée xpovikég
TEPLOOOVGE, 1 TOGHTNTO TOV OAATMOV TOL EIGEPYETAL GTO EO0POG TPEMEL VAL
elvan ion pe v mwocoTTO TOL amopakpvveTal. Ta meploodTEPA AAATO
elvor O10AVTE Ko peTakvovuvtal €0KOAN PE TO gpappolopevo vepd. H
uovn dadkacio Tov propel vo d1aTnproeL TNV AAATOTNTO TOL £06.POVG
ota embountd emimeda eivalr n EKTAVLON TOL EMTLYYAVETOL HE TNV
EQUPLLOYTN TEPIGCOTEPOV VEPOV OO OVTO TOL UTOPEL VO GLYKPOTIGEL TO
£00/(pOC KOl VO KOTOVOAMGOLY T0L UTA. [0 TV €@appoyn e EKmTAveng
elvar amopaitntn 1 KaAn €0 APLoTn GTPAYYIoT TOL EJAPOVE, TGl MGTE
vo givar dvuvatny 1 ouveYNG pon Tov vepoL amd TN (®dvVn Tov
PLLOGTPMOUOTOG TPOG TA KATM.

H emioynq xoilMepyeidv avOektikdv oto dAato, ol cLVOTEPES
OpOEVCELS UE UIKPEG OPOELTIKEG OOGEIS, M OVENCN TOV KAAGLOTOC
EKTTALO™NC KOl 1 APOELON KATA TN SIUPKELD TNG VOYTAG EIvOl OPIOUEVEC
ond TIG CNUOVTIKOTEPEG TPOKTIKES TOL TPEMEL VAL PAPUOovTaL OTAV M
apdevon yivetar pe vepd vyning aratotnrag. KaAlépyeieg gvaioOnteg
oto dAata, 6o TOPOLVGLAGOVY OPUCTIKEG LEUDCELS GTNV Topaywyn Otav
apOEVOVTOL [LE VEPA TTOL £XOVV NAEKTPIKT AyOYIHOTNTA LeYaAvTEPN 0md 3
dS/m,axopa kot kKdTm and aploteg cuvonKeg dloyeiptonc.
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Y& MEPOYEG LE OVETOPKY] OTPAYYION, M LVYNAN vmoyelo otdoun
umopel va amotedécel éva emmpdcOeto mopdyovta mov GLUPGAAEL
ONUOVTIKA GTN) GLOCMOPEVOT] GAITOV 610 £30¢po¢ (Vmoyel oTAbun oe
Baboc pkpotepo amd 1 Emg 2m).

Y10 meplocdtepa £0GQN HE VYNAN vrdyew otdBun, tO VEPO
aVEPYETOL TPLYOEWMG UEXPL TO PLLOGTPOUO KOt TO EPOOIALEL CLVEYDG LE
dlota Kabmg to vepd dramvéetor amd T0 OUTO N e€atpileTon amd TV
empdvela Tov £60povg. O pvOUdS ahdtmong Tov eddpovg eEaptdTol amod
™ n€B0do ApdevLONG, TN CLYKEVIPMOT TOV OAATOV 6TO vEPD, TOo Pdbog
™G otabung, tov THImo Tov £dAPOVS Kat To KAiua. H paxpoypodvia ypnon
TOV OTOPANTOV Yo Apdevom Oev gival duvath YmPIg EMOPKN GTPAYYLON.
Y& MOAMEC TTEPLOYES O1 EPIKEG cLVONKEC glvan TETO1EG, MGTE M ApdELON
LE CNUOVTIKA TEPIGGOTEPO VEPO QO OTO TOV UITOPEL VO KATUVOAMGEL M)
KOAMEPYELD, TPOKOAEL AVOO0 TNG LITOYELNG GTAOUNG.

1.9.1.2Am0nTikétnTO.

Ta dAato Tov vatpiov 610 apdevTIKO vEPO, eKTOG OO TIC AUECEC
duoueVElG emOPACELS OTO PUTA, UTOPEL VAL EMOPAGOVY KOl GTNV E00LPIKTY)
doun pewdvovtag TOco 10 pulud pe tov omoio To vepd SEIGOVEL GTO
£00(pOC 0G0 KOl TOV aEPIOUO TOL €0GPOVG. Eav 1 dmbnrikdtta peiwdet
OPACTIKA, WITOPEL VO KOTAOTEL adOVATN 1 €QPAPUOYN TNG OTOPOITITNG
TocHTNTOG VEPOD Yo TNV KOAN avaTTLEN TV eLTOV. ETakoilovbo tng
KOTOGTPOPNG TNG €00QIKNG OOUNG €lval TO EMPAVEIONKO AIUVOGLO TOV
vePOL, M dNuUovpyio Kpovotag, N vrepPoiikn avdamtuén Cillaviov kot 1
EMAEYTN emopKovE aePIopov Tov £ddpovc. H dpdevon pe emeEepyacuéva
VYpé aocTikd amdPinta epapuoletor cvyvd oe MON vrofaduicuéva
€001, yeyovoc mov Kabotd TOo TPOPANUO okoun peyoaAvtepo. Ta
wpofAnuota dmntikdtroag apopovyv cuvilwg €va pkpod Pabog tov
EMUPAVELOKOD £6APOVE Kol oyeTIlovTal KUPImG Le DYNAN TEPIEKTIKOTNTOL
vatpiov 1 TOAD younin meplektikdtnTa acPestiov ot {dvn avt) 1| 0TO0
epoppolopevo  vepo. Ta  mpoPAuota  EAhewymg  aocPeotiov
dnpovpyodvtal amd APAELOT UE VEPA TTOAD UIKPNG AAATOTNTOG, TO OTTOln
dtAvovv kol EemAévouv 10 aoBECTIO TOL €0GPOVG 1| UE VEPE TOAL
VYNNG TEPIEKTIKOTNTOG GE VATPLO, TOL TPOKAAOVV LEYAAT CLGGOPEVON
vatpiov 610 £00p0o¢ 6€ oyéon e To acPEotio. Nepd e vynin aloatodtnta,
av&dvouv T dmOnTIKOTNT Kol peptkdg avtiotaduilovv to mpofAnquarto
oL pokaAel To avénuévo SAR.

Koatd xavova ta eneepyacuéva vypd actikd amopAnta tepiéyovv
TOAAG dAata Kot APOovo aGPEGTIO, OTTOTE OEV OVOLLEVETOL O1HAVTOTOINGN
Kol EKmAvoT Tov acfectiov Tov empavelokov eddpove. Emeidn opumg ta
vepa autd evogyetar vao ivon mAovoto 6e vaTplo, N mhoavr] VYNAN TN

36

Institutional Repository - Library & Information Centre - University of Thessaly
20/05/2024 18:24:12 EEST - 3.16.217.113



tov SAR mpémel va Aappdvetor coPapd vwdéyn oto TPOypaupaTo
enavaypnoponoinons vypav amofAntmv. To SAR sivon pa mopdpetpog,
N omoia ekppdlel Tov Kivouvo va mpokAnOel alkormon 6to £60(pog oo
mv Ymapén Noatpiov oto vepd dpdevonc. Aivetar amd ™ oyéon:
SAR=[Na]/[Ca+Mg/2]".

1.9.1.3To& kot TO 16VTOV

Optopéva 16vta mov tpociapfdvovior amd Ta T, aKOUN Kol GE
HIKPEG TOCOTNTEG, O0KOVV TOEIKT OpdoT € OLTO LE OMOTEAEGHO TNV
npdxinon {nuodv oto eutd Ko TN peiwon ™G mapoyoyns. To
mpofAuata toikoTnTag TV 10VIOV mapovctdlovtal cuyvd pall pe
ekeiva TG aAaTOHTNTOG KAVOVTOG TO MO TOAVTAOKA, TAPOAO TOV UEPIKES
Qopég mpoPAnuota toSikdtTTag epovifovtor Kol o€ YOUNAES TUEC
alatoéttog. Ta 16vta ota omoio mpémel va diveton 1dw{TEPT TPOGOYN
KAt v dpdevon pe vypd amoPAnta ival to PoOplo, To VATPLO KOl TO
yAopro. H ovykévipoon tov 600 tekevtaiov elvar avénuévn otov
YPNCUYLOTOLOVVTOL OTTOGKATPUVTIKA VEPOV.

I'evikd etvon dvokoro va mepropiotel 1 T0&kn dpdon oploUEVOV
VIOV OTIS gvaiotnteg KOAMEPYELES, YOPIG aAlay] VEPOD (PSELOTC,
OPOELTIKOD  CLOTAUOTOS, KOAMEPYEWS T GLVOLOCUO ovtov. Ta
ocountopato epeaviovtal oxeddv ce OAeg TIC KOAMEPYELES, OTAV Ol
OLYKEVIPMOOES €lval OPKETA VLYNAEG, evd 10  TPOPANUo  yiveton
EVTOVOTEPO GTa Bepd KAILOTOL.

1.9.1.40penTikd otoyEia

‘Eva ond to Poacwdtepa mAeovekTiuoto NG Gpdevong  Ue
enelepyosuéva VYPE aoTIKG amOPANTO ATOTEAEL 1| TEPLEKTIKOTNTA TOVG
oe Opentikd otoyeia. 'Etolr Aowmdv, emruyydvetal kol owovouio kabmg
HELDVETOL M avayKn TpocsOKNng ymukov Amacudtov. TToAlés @opéc
OGS, TPOKOAOLVTOL TPOPANUATO OCE OPIOUEVEC KOAMEPYELEG OO
TEPIGOEI  OPENTIKOV OTOEI®Y Kol £T61  EYOVUE TNV EUPAVION
eavopévav toéikotrog. Ta Opentikd otoryeion Tov TEPLEYOLY TOL LYPA
andfAnta eivor kvpiog AlwTo, PAOCEOPOG KOl HEPIKES POPEC KAALO,
yevddpyvpog, Bopro kat Bgio. To mo ®PEAMUO, 0ALL Kot TO GTOTYEIO TOV
TEPLEYETOL GE PUEYOAVTEPO TOGOGTO, Elval To Al®TO.

To alwto mepyetal OTIC EKPOES TOV ACTIKOV OTOPATOV GE
ovvolkn mocotnta oamd 20 éog 60 mg/L mocémmTa Kovy vo
OVTIKOTOGTNGEL 16000V TOGHTNTO YNUIKOD ATACUATOS GTNV OPYIKN
Kol EVOLdpecn @Aaom avarntuéng g KOAMEPYEWOS. TNV TEAELTOIN PACN
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™G KOAMEPYELNG TOV QLTMV, 1 LEYOAN CLYKEVTP®GT al®TOL dnuovpyel
Kémow mpoPAnuata, Omwg KoBLOTEPNON  OPIHAVONG 1 TOLOTIKN
vrofdOuon tev mopaydpeveov mpoidvieov. T 1 01pbwon Tov
TpoPfAuatog ovTov Yivetonr oAloyn, OTav €ivar dvvary, TOL VEPOD
apdevomng Le GAAO S1BEGIO VEPO YOUNANG TTEPIEKTIKOTNTOG 0 ALMTO 1
aVAUEIEN TOV UE AAAO apOELTIKO VEPO.

O eGEPOPOG TEPIEYETOL EMIONG GE UL TOGOTNTA OPKETA UEYOAN
(6-15mg/L).H cvveyng dpdevon pe amofinto avéavel ypodvo pe to ypdvo
T EMMEOD POGPOPOV GTO £00POC, UEIDVOVTOS KAT AVTOV TOV TPOTO TNV
avaykn v mBavy peldoviikny Amavon. Ilepiocein pooedpov dev
amotelel TPOPANUO, OUMS M TOPOLGIO TOL GTO ATOPANTA KO GTO £00POG
KaAO givar va mapakoAovOeitar.

To kaA0 kvpaiverol oe mosotnteg omd 10€wc 30 mgl/L.

Ynueldveror 0Tt oxeddv OAa ta emeepyacuéva vypd omdPinta-
mePLEYOLV Kot yevdapyvpo. Ot mocOTNTEG TOVL  TEPLEYOUEVOV
YeLoOaPyDpoL givar kavég va dtopldcovy Tig eEAAelyelg TV edapmv og 1
gmg 3 ém.

1.9.2Awa@opa Tpofipata

Katd v dpdevon pe aotikd andfAnto pumopel vo epeaviotodv
dlpopa wpoPAnuota, Onmg avopaiies oto pH, ddfpwon aymydv kot
e€omMopnov, amdEpasn CLOTNUATOV GPOELONG, VYNAO VLITOAEWUUATIKO
yAoplo k.6. To mpoPAnuota ovtd, Otav mapovslaloviol, TPEMEL Vo
EKTYLAOVTOL KO VO OVTILETOTILOVTOL KOTO TEPIMTOOT).

To pH tov vepod ombvia amotedel amd povo oL TPOPANLUQ.
Qot6c0, Tywn tov pH €€m amd ta cuvnbiopéva opa (6.5-8.5) amotedel
Evoeln Ot to vepo gival vroPadicuévng mototntag pe mhovn mapovcio
to&ikav wvtov. T tov pH ek1dg TV mopamdveo opiov mpénel va
OMOTEAEL TTPOEWOOMOINGT Kol Vo 00NYel 6€ MEPAUTEP® AVAADGELS Ko
EKTIUNGELS Y10 TV TOLOTNTO TOV VEPOD.

AALo mBovoe mpOPANUa gfvar 1 EUEPOEN CLGTNUATOV GPOELOTG
KaTooviopov 1N otdydnv. H avdmtuén doedpmv [uKpoopyavicu®y GTIC
€EO00VC TOV OKPOPLGIMY KOl TOV OTOANKTNPOV 1 GTOVG CWOANVEC
LETAPOPAC TOV vepov, Tpokarovv euppatels (Meyer, 1985, Nakayama
and Bucks ,1985, Padmakumari and Sivanappan, 18&64,emiong kot
ol peydiec ovykevipmoelg eukiov (English, 1985)kat aiwpovuevov
otepewv (Bucks et al. 1982).Ta mAéov ovyvd mopotnpoOUEVa,
wpoPAuata evtomiloviol 6To GUGTHUATO GTAYONV GPOEVOTC.

To cvotua dpdevong 610 omoio TapPoLSLALoVTOL To TEPLGGATEPO
wpoPAquata eivor 1 voyel otdydnv apdevon. Ta diktva pe otdydnv
dpoecvom elvor mo emdekTIKd oto mpoPAnuato wov oyetiCovror e
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ATOPPAEEIS, O10ATEPO GTOVG UNYAVICUOVS EQPAPLOYNS TOL OPOEVTIKOV
vepov (otaroktipec). Ot Adyot eueavions Tov TpoPANUAT®OV avTtdv givol
N Ymapén otepedv  Tepoydiov ot amdPAnto  mov  dExOMKav
devtepofdbua emeepyasio kot 1 AvATTLEY UIKPOOPYUVIGUAOV GTOLG
otaloaktpes. TIpoPAuata tétoov tomov Eemepviovvion He TN YPNON
YOMKOPIATPOV, QIATpOoL Gitag, £yyuong YAmPiov 6To CVLGTNUN APOEVOTC
KabmOC kot pe ovyvo kabdpiopd Tov ctolaktnpov pue debovo Kabapod
vepo. AvtiBeta dpmg, To cuoTHraTo aVTd Be®povvTon WAVIKA amd Amoyn
TPOCTOGIOG TNG ONUOcLUG VYelag, emeldn eivar TANP®G KAEOTA Kot
neplopilovv 1N ehayloTOmOOVLY TNV KoToudvnon kot tnv €kbeon oty
epappolopevn expon).

Edv ta eninedo vroAepatikov yAwpiov tapapévovv vymid Katd
T0 ¥pOVO EPAPUOYNG TOV VEPOV, TPOKOAOVVTOL (NUES OTA PUTE, OTIG
TEPUTTMOCEL TOL  YPNCYOTO0VVTOL  GUOTHUATO  KoToovicpuov. To
erevbepo YAmplo givor ToAD dpaoTikd Kot aotabéc oto vepd. H mocdtnta
TOV VTOAEYHOTIKOD YA®PIOL HEUDVETOL EVIVTMOOKA OV TO VEPD
TOPOUEIVEL G aVOIKTEG OEEOUEVEC YO OPKETEG MPEC. Y TOAEWUUOATIKO
YAopro Aydtepo and 1 mg,/Idev ennpedlel To pUAL®U TOV GUTOV, OAAG
omov vrepPaivel ta 5 mg/l unopei vo mpoxorécel coPapéc {nuiec. To
uéyeboc tov (nuidv mov mpokodel €ivor avdrloyo pe v avénon g
OLYKEVTPMOONG TOL Tavw amd to 1 mgl.

O1 Papayiannopoulou et al. (1998g mneipopo peiétng tov
YOPOUKTNPICTIKOV 3 TOTOV GTAAAKTPOV VoTEPU ad Apdevon e Kabapd
vepod Kat amdPAnTa, SlmicTOoay TNV KOA AEITOVPYIN TOV GTAANKTNPOV
KOl LE To 2 TOLOTNTEG VEPDOV GPOEVGNC.

O1 Al-Lahham et al. (2003p¢ meipapo apdevong TOUATOC HE
anofinta Ko KaBapd vepd emionupavav O6tt o pH TV KopmdV TG
TOHATAG 7oV opdevTnKoY  UE  amOPAnta  dev  petafAndnke, evo
mopaTNPNONKE WO [KPY] GLGCMPELOT KPOPLKOL @opTiov otV
EMOEPION TOV KOAPTTDV.
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KE®AAAIO 2

ME®OAOI APAEYXHX

2.1Tevika

H mnpoondBei yio v emitevén ukpoOTEPOL KOGTOLG KOl
UEYOADTEPNG OMOTEAEGLATIKOTNTOC KOTE TNV €QPOPLOYT TOV VEPOV OTIG
apOeVCELS, €lxe ¢ amOTEAESUO TNV aVATTLEY TOAADY KOl TOWKIA®V
neBOd®V ApdELOTG.

MéBodot dpdevong ovopdloviar ot d14popol TPOTOL EPUPLOYNS
TOV APOEVTIKOV VEPOV GTO £S0POC.

Ot péboodot avtol eaptdvion amd TIG €0UPIKEG, KAUATIKEG Ko
VIPOAOYIKES GUVOTKES, TNV TOTOYPAPIKT SUUOPPOCT TNG EMUPAVELNS TOV
€00(pOVG, TO €100C TNG KAAMEPYELNG, TNV TOLOTNTO TOV APIEVTIKOD VEPOL
KOl YEVIKG atd TNV YEOPYOTEYVIKN OVATTLEN GTOV TOUEN TOV OPIEVGEMV.

IMa va etvan emtoync pia apdevon mpémnet:

1. Na gpodialel 10 yopapl pe 1660 vepd MGTE 1 vyposio otn {dvn ToL
prlootpopatog va eBAcel oty voOTOTKOVOTNTA, dNANST VO EPOOIACEL
TO £00pOC e VEPO 100 pE TNV OPEMUN VYpascia.

2. No meplopicel 010 €AAYIOTO TIC EMIPOAVEINKES OTOAEEG Amd TNV
EMUPAVELOKT OITOPPON, MOTE 1) OTOOOTIKOTNTO EPOPULOYNG VO POAVEL TN
HoVvada.

3. Na epapuodletor 10 vepod OUOOHOPPO CTNV EMLPAVELX TOV OypoD €Tl
660 ypovo ypetdletan yio va 6mdnbei oto £0apog mocdTNTA ioM UE TNV
OEEMUN VYPOGio £TCL MGTE VA EAAYIGTOTOMGOVUE TNV Padid o dnon.

Otv pébodor dpdevong dwkpivovror, avdioyo pe TOV TPOTO
EPUPLLOYNG TOV VEPOD, GE EMPAVEINKES HeBOdOVE (KatdrkAlon, Ampideg,
avAdaKle), Koataoviopd  (teyvnty  Ppoyn) Kot oTtdydnv  apdevon
(rpooeata, Kot vwoyew otaydnv dpdsvomn) (Zaxerliapiov, 2003,
[Moralagpepiov, 1984, U.S.D.A., 1956).).

2.2. Emuoyn nedodov apogvong

Ot mapdyovieg mov Aaufdavovior vmwoéyn Yoo TNV EMAOYN NG
neBooov Gpdevong, ivor 1 TaPoyN KOl 1 TOWOTNTO TOL VEPODV, TO KAIUA,
T0 £301p0G, TO €100C TNG KOAMEPYELNG, TO KOGTOS NG MeBOSoL Ko M
KavOTNTO TOL KoAMePYNTH va dtayelpiletan To cHOTNUA APOELONG. TNV
mepinton  apdevong  pe  emeEepyacpuévo  amoOPAnta, mPEmEL Vo
AapPdvovior  vwoOyn Kol GAAOL  TOPAYOVTEC, UE  TEPIGCOTEPO
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KaBop1oTIKOVG EKEIVOVG OV EAOYIGTOTOOUV TOVG KIVOUVOUS Yo, TNV
avBpomvn vyeio. H pébodog apdevong, to €idoc g KoAMEPYELNG, O
Babuodg emelepyaciog TV VYPOV AGTIKOV OTOPAT®V KOl 0 EAEYYOG TNG
avBpomvng £kBeong, amotelobv £vo aAANAOEEOPTOUEVO GVGTN O, OTOV
KkéOe mopdueTpoc emnpedlel TiIc vwOAouTES Ko emnpedletal amd OVTEC.
‘Etol, éva Mon  veotduevo ovotuo  apdsvong, kabBopiler Tov
amaitovpevo Pabud emeEepyacioc Tov amoPA TV, 10 Babud eréyyov g
avOpomivne €kBeong kol v emAoY TV KoAlepyelwv. Avtibeta, ot
dVVOTOTNTEG YL TNV EMAOYN €VOC GLGTNUOTOS ApdEVOT, Teplopilovtat
otav n eneepyacia TV LYPOV amoPANTOV glvor dedopréEv

H épdevon pe xotdihion N Awpideg, amortel TANpn KAALYM NG
EMUPAVELNG TOV EXAPOVS LE TO, EMEEEPYAGUEVA AOTIKA amOPAnTa. AvTtdg 0
TPOTOG GAPOELONG, MOADVEL TUNUA TNG PUAMKNG EMUPAVELNS TOV QLTAOV
OV €PYETOL GE €mMAPN e TO amOPANTa, Kabmdg Kot TN cvykoulopevn
pia. Emiong, exBéter onpaviikd tovg kaAMepyntég ota amdPinta.
Enopévmg, oe oyéon pe m Oa@oraén tng vyeiog ot dVO TOPATAVE®
néBoodot, dev givarl IKOWVOTOMTIKES.

Katd v apdevon pe avAdkio dev soppéxetor OAN N emeAveLn
TOL €APOVS, YEYOVOS TOV UEUMVEL TOVG KIVOUVOUS LOAVLVON G TOV QPUTOV
TO. OO0l AVATTOGGOVTOL GTOV OVYEVO TV avAokiov. H pdéivvon twov
aypot®v givon péon €m¢ vynAn, e€aptdpevn and TOV OVTOUOTICUO TOL
oLOTNUOTOC. AV To. EMeCEPYOGUEVO AOTIKA OmOPANTO UETAPEPOVTOL LE
COAMVESG Ko O1ovELOVTOL 6TO KAOE OVAGKL Y®PIOTA, O KIVOUVOG Y10 TOVG
yeprotég eivor  undopvog. T vo amoeevyBel to  Alpvoopo TtV
eneEepyacuévoy amofAntov Kot yuo v emitevén vyniov Pobpov
amdd0oNC TPEMEL VA YIVEL AETTOUEPNC TOTOYPOPIKT OLOUOPO®MOT TOV
eddopovg (Dedrick et al., 1982[Toralapeipiov, 1984; Xatlnyrovvaxng
Kot ®@goddpov, 1991; IMavopag k.d. 1993) ko vo dobel 1 katdAinin
KAlom.

H pébodog dpdevong pe xatoaoviopud umopel vo HOADVEL TIg
KOAMEPYELES Kal TOVG aypoTeS. Emiong, maboyovol pikpoopyovicpol mov
epLEYovTol o€ KotaoviLopeva andpinta, umopet va petapepBodv Le Tov
AdveNo Kot Vo ONUIOVPYNGOVY KivOuvo yia TNV VYElD TOV KOTOIK®OV TV
KOVIIVOV TTEPLOY®V. T GCLOTAUATO KATOOVIGHOV EMNPEALOVTOL TLO TOAD
omd TNV TOLOTNTO. TOL VEPOL GE GYECT WE TO. ETUPOVELNKO GLGTNLOTO
dpocvomng, Kupiwg AOYy® G EUEPOUENS TV OKPOPULGI®V TV
KATOOVIOTP®Y, TOV eVOEYopévay MoV Tov QUAAOV Kol 1TNg
QLTOTOEIKOTNTAG, OTIS TMEPUITAOGEIS TTOL TO VEPO &ivar oAatovyo Kot
mepiEyel mepicoeln 1oik®v ovolwv. Emiong, vmapyxer n mbavotnta
oLGCMPELONG WLHHOTOG GTOVG COANVEG, OTIS PAVES, GTOVG ALTOUATIGHLOVG
KOl GTO GUOTNUO OVOUNG TOL vepoD. ['evikd, To aoTIKA omdOPANTO TOV
&xovv vrootel devtepoPdba emeepyacio, elval KatdAAnia yio dtovoun
and ektolevTnpeg, apkel va unv eivor ToAd aAatovyo.
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Yuyva vioBetovvion TpodchHeta péTpa TPOANYMG, dnwg enelepyaciol
HE YOAKOQIATPO 1 @iATpo ontog kKot ovénon g OUETPOV TV
aKpo@LGimV (LeyaAdTEP ard 5 mm).

Ot pébodot tomikng Gpdevong (kvpiog otaydnv dpdevon)
OempovvTal 100VIKES Yo xprion Le amOPANTa, ETEON:

o) OomoTELOVV KAEIOTO cvoTnuaTo Kot dgv ekBETovv og Kivouvo TOVC
aypOTEG,

B) dev mpokaAoHV SlooTOPE TOV ATOPANT®V LLE TOV AVEUO,

Y) gV dNUIOVPYOVV OTOPPOT ATOPANT®V TPOG YEITOVIKEC TEPLOYES, OTMG
ovpPaivel pe T1g empovelokéc pedddovg.

Qot660, 1M OvVATTLEN  OPOPMOV  UIKPOOPYOVIGU®Y  GTOVG
OTOAOKTIPEG 1] OTOVS OCMANVEG HETOPOPAS TOL VEPOV, TPOKOAOVV
EUPPEEES Omwg emiong Kol Ol HEYOAEG GLYKEVIPDOGES (PLUKOV KOl
alwpovuevey otepeddv. H dmapén otepemv tepaywdiov oto andPfinta
mov  O&yOnkav  devtepofabuia  emeepyosio kot 1 avdmtuén
LUIKPOOPYOVIGULMY GTOVS  OTOAOKTIPES, WUTOPEL va  ONUOVPYNRGOLV
TPOPALOTO TTOV EEMEPVOVTOL LE TN YPNOTN YOAKOPIATPOV KOl TO GLYVO
KkaBdpiopd tovg pe depbovo kabapd vepd. Or Massoud et al. (1995)
€0V OTL M APOEVLON TOV KOAMEPYEWDV UE EMEEEPYACUEVO AOTIKA
andPANTO HECH GLGTNUOTOS GTOYOV®V, TPOVTOOETEL TNV TALTOYPOVN
YPNON YAMKOPIATPOV, GIATPOL Gitac Kol £yyuong YA®PIov 610 GLGTN N
dpdevong yia amopuyn epepdEewv. Enedn n neplextikdtra tov Caocta
andPAnta eivor cvvnBme vynin mpénel va vroioyileton o deiktng LSI
(Nakayama and Bucks, 198Hoavopoc k.4., 1992),mov ekopalel tov
mhavoe kivouvo Epepaing tov otaAaktnpov amd v kabilnon tov
acPeotiov (Ca).

Kotd v dpdevon pe HKPOEKTOEELTNPES, MO TEYVIKN TTOL
avartoydnke vy v dpdevon TV dEVOPWODV  KAAMEPYEIDV,
OTOPEVYETAL 1] OVAYKT] YPNOYLOTOINGNG CTOAUKTPOV HE HKPEG OTEG,
OAAQ oToUTEITOL KOl TTPOGEKTIKT] £YKATAGTOGT KOl YPNOT Y10 EMLTUYN KO
acpoin epapuoyn tov vepos (Hillel, 1987). H pébodoc €xer morrd
TAEOVEKTNUOTA, TPEMEL OUMG TAVTOTE VO, AAUPBAVETOL LTTOYN TO LYNAD
KOOTOC €YKOTAGTOOMG, 0 VYNAOS Babuoc cuvtipnong mov anaitel, kabmg
Kot ot Thavoi kivduvol amd Tov yekacud tov arofintov (ITavopag k..,
1994).
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2.3H vréyera otayony apdsvon (Y.X.A)

2.3.1T'evika

Mo Tapoaidoyn TG EMPAVEIONKNG dpdevong e otaydva ivar oty
™G vrdyewg otdyony apdsvonc. H péBodoc avtn yivetoaw 6Ao xon
TEPLGGOTEPO YVMOOTN OVA TO KOGHO KOl TIGTEVETOL OTL B0l OVTIKOTOGTIOEL
OTO QUECO HEAAOV TNV EMLPOVELNKT] GTAYONV APOELGT GE HEYAAO TOGOGTO
KOAMEPYNOUL®V EKTAGEMV.

H Ynoyewa Ztayonv Apdevon (Y.Z.A.) elvar n ovyvi epapuoyn
UIKPOV TOGOTNTOV VEPOD OTO £00(p0G OOUECOV GTOANKTMV TTOL Eivort
tomofetnuévol oe aymyd e@apuoyng mov Ppioketor KAT® omd NV
EMPAVELN TOV EOAPOVG.

H vrndyeia otéydnv qpdevon epepaviotke mpv S0 mepimov ypovia
otic HILA wouw ™ MeydAn Bpetovia pe ™ ANén tov devtépov
naykoouiov moAépov, e€ontiag g YoUnAng Tiung tov vaukov P.E. ko
PVC.

H epappoyn g pebodoov ot ovtikny axt) tov HILA yo v
Gpdevon  yopPTOdOTIKOV OAAG KOl KOAAOTIOTIKOV QUTOV JOimAo o€
Ae@@OPOVG, €lye ®g cuvémeln TV Toyeio eEAMA®ON AVTNG 6€ OAOKANPO
T0 KOGLO.

Ot Xaxelapiov k.a. (2003) ypnowomoincov v Y.Z.A. 7y
dpdevomn yrootdnnrto pe eneepyacuéva vypd amdPANTO TG TOAEMS TOL
Boiov. EmiéyOnke n Y.Z.A. yworti dev tifBeton 6plo pukpoPloroyikdv
YOPOUKTNPICTIKOV TOV OTOPANTOV Yoo GPOELOT LE YPNOLOTOINCT TNG
VTOYEWG OTAYOVOG.

Ye mepapato ot Xafan to 19940 xabnyntmc | Pai Wuavagépet
OTL M KOTAVAA®GN EVEPYEWS TNG OVIAIOG YL TNV TAPOYN VEPOD GTNV
voyeln otayony dpodsvon eivan petwuévn oe mocootd 30 ewg 90% oe
ox€0M UE TNV EVEPYELD TOV OTOTEITAL Y10, APOELON UE TEYVNTY Ppoyn TG
avTioTOYMG KOAMEPYNOLUNG EKTAOTC.

Emiong, ot ZokeAlopiov k.a. (2003) oe meipapa apdevong tov
wmdovg copyov (Sorghum bicolor L.ue dvo pebddovg, empavelokn Ko
VIOYEWD. GTAYONV APOELON, OOMICTOGOV CAPN VREPOYN TNG LTOYELNG
oTAyONV Aapdevong Evavilt NG EMUPAVEIONKNG OTAYONV Gpdevons, e
HEYOAVTEPOVG PpLOUOVE aOENONC KOl ONUOVTIKE HEYOADTEPT TEAIKN
andooon Enpng Propdloag.

O1 A)eiov k.0. (2003)o¢ meipapa GOYKPLONG TNES VITOYELNS KOL TNG
EMPAVELNKNG OTAYOINV dpdevong oe KaAliEpyela Bapfaxiov damictoooy
OTL 1] OLLOLOUOPPIO KATAVOUNG TOV VEPOD £ival HLeYOADTEPT TNV VTTOYELN
oThydNV Gpdevon AOY® TG WIKPOTEPNG LGOTOYNS TV CTAAAKTNPOP®V
ayoyov. Eriong, n epappoyr g vroyeog otdydnv apdevone umopel va
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Beltuwoel v amodotikdTnTa TOL VEPoL Katd 20% e cuyKplon pe TV
avtiotoyn emeavelokn péBodo. Axoun, n vrdyEw oTAyONnV Apdevom
uropel va epappocdel kot o apylh@on €34¢r, to omoic cLVROMC
TaPoLG1ALOVV LUKPT) DOPALAIKT] Ay OYIUOTNTO.

Ot Hanson et al. (1997pe meipopo cOYKPIONG EMUPAVELOKNG
otdydnv apdecvong, Ymodyswog Xtayony ApOgvong kot ApOELONG e
OVAAKLO GE KAAAEPYELDL LOPOVALOD, SOTIGTOGAY TOPOUOLN OTOO0CT TG
KOAMEPYELNG OGOV agopd v Ymoyelw Xtayonv Apdevon kKol To
OVAGKLO, EVD 1 EMPOVEWNKT OTAYONV Gpdevorn E€0moe  UIKPOTEPN
anddooon. H mosdtta tov €@appolodpevov vepol yuo TIC UETAXEPIOELS
™G oTayonVv apdcvong kopdvinke and 43 % éwg 74 % g TosoOTNTOG
mov yopnynonke pe | pébodo twv aviakidv. H mapailoktikotnta ot
nélo Tov eUTOV NTAV AVIAOYN TNG TUPUALAKTIKOTNTAG TN EKPONG TOV
OTOAOKTIPO Y10, TIC LETUYEPIOELS TNG OTAYONV, EVED 1 TOPOALAKTIKOTNTO,
™G pblag otn pébodo pe aVAGKIO OEV ETNPEACTNKE OO TOV TUTO TOL
€00(poVG Kot TNV vypacio tov. H pikpdtepn moporroktikdtnto otn pnalo
TOV PLTOV TOPOVCIACTNKE OTIC LETAYXEPIGELS TNG GTAYONV EPOELONC.

Axéun, ov Sakellariou et al. (2003)e meipapa &pdevong
KOAAOTIGTIKOV KOVOPOPWOV dEVOPOV e eNeepyOsUEVO VYPA ACTIKA
andPAnTa kot pe pEBoodo v Y.Z.A. dwmictooay v KaAn dwdypaveon
T0V PLooTPOUOTOS KOTé TN Oldpkel TV apdevcewv pe T HéEBodo
T.D.R. H peyaddtepn avénon g £dagiknc vypaciog mapatnpndnke ota
BaOn 15-30kor 30-45 cm,6mov ta PLTA AVATTUCGOVY TOV KVUPLO OYKO
pLLov.

Ot ZokeAlopiov k.a. (2000) oe meipoapo Gpdevong KOAMEPYELNG
Coayapotevthdv  €deiov  OTL  Kotd TNV vmroyew  apdsvon  Ue
OTOAOKTNQOPOVS GOANVES Ol TIUEG TNG LYPOGiog eivon peyaldtepeg 0G0
avéavel 1o PdBog Tov £dGPovg, GE oyéom HE TIS avVTIOTOLXES KOTA TNV
EMPAVELOKT oTAYdNV apdevorn. Avtd Ponbder otnv  peyoivtepn
npdoAnyn vepov omd 10 Plkd oGvoTUO. ATO TN  GTOTICTIKN
enelepyosio Tov anotelecpatov mposkvye 0Tt gpapuolovtag to 80%
™G 00om¢ dpdevong umopel va emtevybel eEotkovounomn vepol ywpic
OVLGLOCTIKN LEIMOT TNG TOPAYOYNS GTNV VITOYELN APOEVO.

Ot Sakellariou et al. (2001 neipapo 6OYKPIGNG ETPAVEINKNG Kol
voyelng otdydny dpdevong, oe 2 eminedo OdoNg ApdEvong, o€
Cayxapdtevtia SmicTOoAY OTL 1| TOUPUAAUKTIKOTNTO TNG OmOd0oNS GE
Bapog pilov ntav pkpr| ota tepdyto g Y.Z.A. aALd 1) TEPIEKTIKOTNTO,
tov plov oe Coyopikd TithAo O€pepe ONUOVTIKA. XTO TEUAYOL TNG
EMPAvEIOKNG Gpdevone o Loyopkoc TITAOG O0ev OEPEPE GTATICTIKA
ONUAVTIKA €VTOG TOV TEROYiOV Kol 11 omddoon oe Papog pildv dépepe
ONUOVTIKA. AkOuN, To {oxapdTenTAo amédday mepIocdTePo 6€ {ayapiko
titho Otav apdevovtav pe 1o 100% tng 66omg apdevong kot 6e PAapog
plov 6tav apdevoviav pe to 80%tng 66oMg ApdevomC.
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O1 Sakellariou et al. (2002) meipopo GOYKPIONG TNG EMUPAVELOKTG
OTAYONV APOELONG KO TNG LIOYELNS GTAYONV APSELONG, SOTIGTOGAV OTL
N meplexOUEVN VYpOsio oTo TERAYI E0APOVG TOL apdevovtal pe Y.X.A.
avéaver pe to Paboc. H vypacio ota tepdylo mov apdedtnkov e
EMPOVELONKTY OTAYONV d&pdevon Nrav vynin oto Pdbog 0-30 ex..
ueiwdnke oto Pabog 30-60 k. ko mapépueve otabepn oto Pabog KT
tov 60 ek. Ocov apopd TV amddoon 1 VITOYELL APOEVOT) LILEPTEPEL TNG
emoeavelnkng o€ fapog plav ko Loyapikd titho.

2.3.211gprypa@n) T0V GVGTNATOS

‘Eva ohoxnpopévo obvommupo Y.X.A. amoteheiton ond 1O
TOPOKAT® GTotyEioL:
1) dikTVO PETOPOPAG

To dikTvO pETAPOPAG LETAPEPEL TO VEPO OO TO YDPO LOPOANYING
OTOVG OY®YOUG EQUPUOYNG, KOl OMOTEAEITAL OO TOLG KVUPLOVG M
devtepevovtec aywyovs. Ot kOprot aymyol €yxovv cuvnBmg peydin
owapetpo (ueyorvtepn and 30 MMmdyog), ivor amd GKOUUTTO TAACTIKO
10 omoio cvvNB®¢ TomobeTEITON LTOYELD Y10l TNV ATOPLYN KOATOGTPOPNG
amd TIC KOPIKEG GLVONKES Kot Y10 SIELVKOALVOT] TV YEMPYIKDV EPYUCLAOV.
i) 8ikTLO EQUPLOYNG

To dixtvo epapproyne amotedeiton amd TOVE Ay®YOVS EKEIVOLS TOV
J1oYeTELOVY TO VEPO amevbeiag oTo ELTE HECH TOV GTOAUKTNP®V Ol
omoiotl eivon tomoBetnuévol avd otabepd daocTiuoTe. XVVIGTOVTAL OO
noAokd TAOGTIKO Kot £yovv Hkpr] dlduetpo, cvvnbog 12-16 mmicwg
@Tévouv kail to. 25 mmue avtoyn 4-6 atmmieon).
i) oTaAaKTAPEG

Ot oTtohaKTPES elval €101KEG KOTAGKEVEG OO TIG OTOIES TO VEPO
mpémel va. Pyoaiver pe TNV Hopen OTAYOVOS OV TOKTE  YPOVIKA
dwwotiuato. H mapoyn tov oTtalakt)po TPENEL VO TOPAUEIVEL LIKPT) Ko
otafepn), yopic va emnmpedaleton and PeTaPoAéG ™G mieonc oTov AymYo.
Ot otalaktpeg avdroyo pe To €100G pong tov vepol, dlakpivovtal o
Topfoddn kot otpwT). Ol OTOAUKTIPES MOV  YPNGLLOTOOVVTOL
TEPIGGOTEPO TNV GUYYPOVT Gpdevon lval avtn TS TVPPAOING POTS, EVD
TaLTOYpOova glvar avtoppvOuildpevor Kot avtokabopilopevol, dmAodn
umopovv va dTnpnoovv TV mapoyn otabepn aveapmmra omd TO
eoptio. H mapoyn otovg otaraktipeg oev umopet va petafindet and v
Beppokpacia, EnEWON YPNOLOTOIOVVTOL Ol GTAAOKTNPES [LE TVPPDON poT,
oAAG Kou To OTL o1 cwAnveg Ppiockovioan ce Paboc TéTO0 TOL dEV
emnpealetar evkora (Klocke et al.,1995)01 ctalaktipec TorodeTovvTaL
TOV® GTOVS AY®YOVS EPUPULOYNG.
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IV) povado eréyyov
* piktpa

[Ipdto otoryeio tng povdadag eréyyov sivon ta @iktpa, to. omoio
EYOVV ®G oKOTO TNV TPOANYN omd EUPPAEEIS TOL GLOTNUATOG OO TO,
@ePTd LVAIKAE ToL vePOD. AvAloyo pe to pEyebog Tovg Tl PEPTE VAIKA,
UTOPEL VO LELWCOLY CNUAVTIKA TV Tapoyn. Ta ¢iktpa yopilovion ce 3
Baocikég Katnyopieg avdioya Tov pueyéfoug Tmv VAIKGOV : o) eiAtpa citoc,
B) vopokvKA®VES Kol ¥) QiATpa yoAKiov i dupov. Ta mpdta @iltpo
OMOTEAOVVTAL OO GIiTEC OO ONONTIKO TAEYLA TTOL GUYKPOTEL LETOUAMKA
N TAOGTIKG VILLOTOL KO PN CLOTOLEITON KVPlwg GE TEPIMTOON VEPOD TOV
TEPLEYEL AETTOKOKKA DAIKA. O1 DIPOKVKAMVESG YPNOLOTOI0VVTOL KUPImG
o€ VMKGO OYETIKNG MHEYOANG OlOUETPOV, EVO TO  GIATPO  AUUOV
YPNOCILOTOOVVTAL KUPIG O VEPA TOL TEPLEYOLV UEYAAN TOGATNTO
OPYOVIKNG VANG KOl LIKPOQUKT).
* vOpoATaVTIPESG

Me 10V¢ VOpOAMTAVTNPEG EIVOL EQPIKTN 1 EPAPUOYT] ATACUATOV 1)
QLTOPAPUAK®V EAPOVGS. AEITOVPYOVV gite e OOPOPETIKN Tieon gite pe
aviMa. To doyeio cvvdéeton pe Tov KOPLO aywyod pe 000 TAAUCTIKOVC
coMveg pe dauetpo 12 - 20 mm.H yopntikdtta TV AUovtipov
etaver uéyxpt to 250 .
* avtAia

Me v avtAiio eivor QKT 1 LETOPOPA VEPOL GE OAN TO. LEPT TOV
ocvoThuatoc. Asttovpyel cuvnbwg e pedua kol Exet PorPida pvOonC
¢ mieomngc.
* BaABideg kevob a€pog

Ye éva  diktvo vmoyelwng AGpdevong eivor  amopaitnto  va
YPNOIOTOMBOVY E€OIKA GLOTAUOTO UE TO ONOiol OmOPEHYOVTOL TO
wpofAquata amd ovoppoENCES N EUPPAEEIS TOV OIKTOLOV. ZVVIO®G
y¥pNoIoTolovVTaL €10KES ParPideg kevoy aépog, mov eumodifovv v
ELPAVIOT TOV QALVOUEVOD TNG OVAPPOPTGNG.
* TPOYPOUUOTIOTNG

Eivor unyoviopdg mov avtopartonolel mAnpwe v dpdsvon. Bonbda
otV évapén kot Tavon g dpdevong.

2.3.3Am000TIKOTNTO TOV GUGTINOTOS

H oamodotikdtnta evdg OLOTAUOTOC  GTAYONV  GPOELGNG
vroAoyiletol amd ToV TaPUKAT® TOTO !
Ef=TR*EU
Onov TR &ivar n mocdtta Tov vepov mov dmNOnke ot0 £60POC
10 omoio pumopel va ypnopomombel meéApa amd v KaAlEpyswa ko EU
elval n opotopopeio evetaraing tov vepov.
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2.3.411\eovextipato TG peBOS0V

Ta Kuprotepa mMAeoveKTHATA TG VTTOYELNS GTAYONV APSELONG GTA
omoia opeileton o peydro Pabuo n avéavopevn ypron g tao TeErevTUin
ypOVIo elvorn Ta eENG:

e O mopaymyodc €xer mWANPN €AEYYO TNG TOGOTNTOS VEPOD TOL
epapuoleton kdbe oTryun oto QUTA.

*  YTmhpyetl SuvaTOTNTO TANPOVE CLTOUATOTOINONG, LE TN XPNON HLOG
BaAPidag, mov eA&yyel peydin £KTooN.

o O JdwPpeyouevog Gykog eivor UEYAADTEPOG KOL CPUIPIKOC GE
GUYKPNGO LLE TOV AVTIGTOLYO TNG EMPUVELNKTS GTAYONV APOELOTG.

e O peyordtepog 6YKog Tov PIKOD GLGTNUOTOS OVOTTUGCETOL GE
peydio Pabog, étor 10 plikd cvotnuo cuvB®G Aettovpyel oe
neplPdAiov pe otabepn Kot yoaunAn Oeppokpacia.

o O avaykeg oe mEoelg Asttovpyiag elval pikpotepeg ¢ téEng 15-
20 PSI (Gushiken, E., 1993).

e Mewdvetal n amoppon amd TO0 GKPO TOL Y®POPLOV, KOOMDS Kot M
£00(POAOYIKT) S1APpwON.

e Meimon g eEdTIoNG OO TNV EMLPAVELD TOV EGAPOVG.

e H ¢Bopd tv vikodv apdevong e€ontiog ToV KOPIKOV cuvOnKov,
TOV KOAAEPYNTIKOV TPOKTIKOV KOl TNG TOMIKNG VITEPYELNS TOVIONG,
glvon pkpdtepn.

o  Avénuévn amoteleclaTIKOTNTA YPNOTG VEPOD.

e Eivail dvvarn) n ypnon apdeutikod vepov pe awENUEvn aAatdtnTo
Kol M peimon g ovykévipmong Tov oAdTov o¢ 10 Pabog tov
evepyov prlootpmpatog (Devitt, D. et al., 1988).

e Meimon g YPNGYOTOI0VUEVNG EVEPYELNG.

o Meiwon g ékmhvong Tov vepov otn {dvn Tov Pr{dUOTOG.

e H petagopd tov véotodoivtodv MAMmocpdtov ot (dvn Tov
evepyov plooTpOUOTOC eivarl KaADTEPT KU €miong mapatnpeiton
AOd0TIKOTEPT TPOCANYN OPENTIK®V GTOLYEI®V OTMG 0 POTPOPOG,
T0 KOA0 KOl TOV OTopaitnt@v Yo, T QUTO 1YVOGTOLXEI®MV
(Solomon K., 1993).

e H dpoecvon dev emmpedletar amd Tov dvepo .

o Xaunid epyatikd kO6TOG KOOMG dev yiveTal €yKoTACTOOTN KO
ATEYKATACTACT] TOV GCUOTHUATOC G€ KAOE KAAAlEPYNTIKY TTEPI0DO0,
AoV YIVETOL GE LOVIUT €YKOTACTOOT KAT® oo 10 BdBog dpoonc.

o To yewpywKd pnyoviuoto SELKOADVOVTIOL Yl TIG EPYACIEG TOVC,

ywti gvvoovdvtal amd TV ENpotnNTa TG EMPOVEINS TOV EGAPOVG
(Are&iov k.a., 2003).
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Etvar dvvat n e&dheryn g avantuéne tov {laviov (dtathpnon
OTEYVNG E0QPIKNG EMPAVELNG), TOV AGOEVEIDV KOl TOV GOTIGUATOG
¢ pilog e cLVOVOGUO HE TOV KOADTEPO AEPIGUO, TNV OITOPUYN
CYNUOTIGLOV EMPOVEINKNC KPOLOTOG Kol TN KOALTEPT O bnom
T0V vepov ¢ Ppoyng (Phene et al, 1983).

Avvatodtnto  epopuoyng  vepod  Proroyikod  kobopiopovd  pe
piKpoPioxod goprtio.

AvENUEVN OLOOHOPPIO KATAVOUTC TOV VEPOL GTO YWOPAOL.
Ocwpeitor n TAlov amodekt] nEBodog O1dBeonc VYPOV ACTIKMOV
OmMOPANTOV Y1O0. YEOPYIKN YPNON UE TN TOLTOXPOVN UEI®ON T®V
OCUMV KO YOPIC TNV avAyKT TPLToyevols enesepyaciog.
Emtuyydvetonr adénomn tov owovoutkod o@élove pokpompddeco
amd T ypnomn S HeBASOL KOl TO PEIWUEVO KOGTOG GLVTIPTONG.

2.3.5 Mewovektipato tng pedooov

Ta cuvnOn TpofAnuota stvor:

To apywd KOGTOC €yKaTAGTOONG 7OV  €lvol LYNAO EMEWN
amorteiton 1 ypnomn ekov eEomAiouov (VedaPobitnc) £161 MOTE
va. dnuovpynodv onég péoa oto £60po¢ Yy va tomobetnOet 1o
diktvo.

O éleyyog 10V VTTHYEIOL GLOTAUATOG Eival OVGKOAOC.

H andé@paén tov otoraktipov amod T1g pilec kot GAAL pePTA VAIKE
odnyei oy Kakn Asttovpyia Tov cvotiuotoc (Phene et al., 1993).
To vrdyelo ocvomua eivar dOokoro vo cvvimpndel kot va
emoopHmOEt.

Kivovuvog xataoctpopng tov dktvov ond (ma mov {ovve o010
£00.p0og Kot Kupimg Ta TpokTikd (AAleéiov, k.a., 2003).

2.4 H npoaxtikn TG dpdgvong

To Bacikdtepo 1GMOC YOPAKTNPIGTIKO TNG TPOKTIKNG TN APOELONG

elvol To av ovtn eivar mepropiopévn, oOnAad” eQapuoleTol Yo OpioueEva
elon koAMepyeiwv M amepropiotr. H mepropiopévn dpodevon, m.y. yu
KOAMEPYELEG TOV OTOIMV Ol KAPTol OV TPAYOVTOL MUOL TPOCTUTEVEL
Oeopnrtikd ™ dnuocia vyeia, oAld givor TOAD dSVGKOAO VO EQOPUOCTEL
omv mpaén. H epapuoyn g mepropiopévng apdevong yivetor Otav
VIapyovVV o1 akodlovbeg cuvinkeg (Pescod, B., 1992):
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()  Eopopudlovtar ovotnpd ot vIAPYOVTEG GYETIKOL VOOl Kot
EAEYYETOL 1] EQAPLLOYT TOVG.

(i)  Ymapyet €1d1kn KpaTIKY VANPESIO TOV EAEYYEL TN dloKivnon TV
EMEEEPYAGUEVOV ATOPANTOV.

(i)  Ymapyel kevipikn dtayeipion Ko EAEYYOS TOV £PYOV APIEVOTC.

(iv)  Ymdapyer peydAn owovouikn amddoon (éviovny (Rmon ko
VYNAN T TOANCNG) TOV TPOIOVIOV TOV TEPIOPICUEVOV
KOAMEPYELDV.

(V) Aev vmdpyovv eVOAMOKTIKEC KOAMEPYEEG —OmMEPIOPLOTNG
GPOELOTG LE GYETIKA GTULAVTIKT OTKOVOUIKT] OItOd00.

Etvol mpogavég 6t 1 epappoyn e meploptopévng dpdevong ivat
TOAD dVGKOAN 010TL amantel TV Vmapén awotpng vopobesiog, tn ocvveyn
mopakolovOnon kol EAEyxo TV €pynv, KoODC Kol TNV ovoTnpn
EPOPUOYN TOV CYETIK®V VOuwv. [dtaitepa onuaviikny sivar 11 cowot
EVNUEPMOT] TOV YEMPYDV KOl 1) TPOSTADELD VTOSTNPIENG TOVG HE KAOE
pOmo ®ote va Tovg eEacpaiileton 1 otabepn mopoywynq Kor 1
LEYOADTEPT AOO00T TV TEPLOPICUEVOV KAAMEPYEIDV TOVG, MOTE VO
unv odnynovv 6tV eQapLoyn KAAAMEPYEIDV ATEPIOPIGTNE APOEVONG.

Mo tic eMnvikéc ocuvbnkeg, dev cuviotdton TPog to TOPdV 1
EQOpPULOYN TG TepLopiopevng apdevons. Katd ovvéneio n mpoomdbeia
TPEMEL APYIKA VO OTPOPEL 6TV €EAGPAAIGT KOANG TOLOTNTOS OPIEVTIKOV
vepov, OMANON EmMEEEPYACUEVOV  OMOPANTOV HETA OO TOLANYIGTOV
devtepoPdOua, aAdd ko mpdchHetn tprrofdduia 1 kot teTapTtoPddua
enelepyoacia.

‘Eva @AAo yopaktnplotikd e TpaKTIiKng e apdevong ivat To av
YPNOCIUOTOIEITOL OTO APOEVTIKO OIKTVO VEPH OLUPOPETIKNG TPOEAEVOTG
Kot Oyt povo amod emeEepyaspuéva amdPAnta. Ty tepintwon avtn Hropet
va ypnoorombet pHelypo TV apdenTIKOV VEPMVY 1 VO EPAPLOGTOVV TO
SPOPETIKA €101 APOEVTIKAOV VEPDV GE SLOUPOPETIKES TEPLOOOVG, AVALOYOL
He Tic avdykeg kor N Owbeciuomnra tov kabevos. H o dmoapén
EVOAOKTIKNG TNYNGS apOELTIKOD VEPOV, OKOUO KOl UE TN HOPPN TNG
epedpetog eEacparilel kot yuyoloykd tov aypdtn OTL axOUo Kol o€
TEPIMTOOT TPOPANUATOG GTN TPOPOSOTNGN UE eneepyacéva andPAnta,
d¢ Ba omuovpynBel mpoPANL EAAEWYM G VEPOD OTIG KAAMEPYELEG TOV.
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KE®AAAIO 3

ENEPI'EIAKA ®YTA

3.1 TIsvika

‘Eva onuavtikd mpoPAnua e ocvyxpovng kotveviag eival 1
avalNon VEOV evepYELOKOV TNY®V. MExpt mpdoeata, 1N TEYVOAOYIKN
TP00d0¢ Pac1lOTOV OTNV EKTETAUEVT] EKUETAAAELGT EVEPYELOKDV TNYDV
QLGIKOV Kowoipov, 6nwg To KapPovvo, T0 TETPELALO, TO 0EPLO KO, KOTA,
T televtaieg Oekaetiec, to ovpdvio. H emikeipevn eEdviinon tov
PULGIKOV AVTAOV TOPWV, 1| POTOVCT] TOV TPOKAAEITOL GTO TEPPAALOV OO
TNV KATOVAA®GT TOLS, KOOMDS Kot 01 TETpEAiKEG Kploelg odnynoav v
Evponaixn ‘Evoon (E.E.) oty avdntuén véwv pnebddmv kot teyvoroyiov
YL TV €£0TKOVOUNOT) EVEPYELAG.

‘Etolr mpowbnOnkav, cto peyorvtepo dvvatd Pabud, dradikacieg
OVOKUKAMONG Kol aSlomoinong OKOVOUK®MY Kol OIKOAOYIK®V HOPPOV
evépyelag. Téroleg mnyéc evépyelag ovoudloviol avaveDGULES YiaTi givat
aveEAvTAnTeg OTmG 0 NAL0G, TO vEPD, 0 Avepog, N Propdla K.6. ATd avTtég
TIG EVOAAOKTIKEC LOPPEC evépyetlag M Propdla eivarl dvvatd va copfdiiet
ONUOVTIKA 6TO gvepyelakd 10olhylo ag yopoac, mpw eEaviAnbodv ta
efvikd ko d1ebvn| amoBEpaTa TV 0pLKTOV KOVGIUMV.

H mapaymyn Popalog yo evépyela givol To avtikeipevo peydlmv
EPEVVNTIK®OV TPOYPUUUATOV o€ TOAAEC Evpomaikéc ydpec (0AAd kot o
GALEC QVATTUYUEVEG YMPEG) MOTE OVOVEDCIUEG TNYEG EVEPYELNG
dwbéoieg oty Kébe ydPO Vo LITOpovV VoL YPTNCILOTOIOVVTOL Y10 LEPTKN
OVTIKOTAGTOOT T®V 0pLKTOV Kowoipwv. H Bopdala kaddntel tepinov to
13% to 1990611 GLVOMKY| TPOTOYEVH] TOPAYMYT EVEPYELNS, EVAD Y10 TO
2020 n mpoPreyn eivar va koAvmter o 38% TV TOYKOGLLOV
EVEPYELOKDV OVOLYKAOV, TTOV CGTILEPOL TKOVOTOLOVVTOL LLE YPT|ON KOVGIU®V.

Oocov avapopd 1o OEua TV KAAAMEPYELDV, 1| ALY CTPATNYIKNG
¢ Evponaiknc Evoong kot ¢ maykocag Koot tag ndve oe 0Epota
TEPIPAALOVTOC €KOVE EMITOKTIKY] TNV avaykn olepedvnong pneddowv
PIMK®OV TPO¢ TO TEPPAALOV OALE KO TOV DVAIK®V OV GKOTO £YOVV TNV
LEYIGTOTOINGT TOV EIGPOMV EVEPYEWNS OO OVOVEDGULES TTNYES, OTMOC 1M
Bopala, pe v TouTdYPOVY HEIMON NG KATAVAAM®ONG TV GLUPATIKOV
EVEPYELNKAOV KOVGIU®V KAHDG Kol TOV PUTOYOVOV OTOTEAECUATMOV OO
™ xpnon tovg. Ewwotepa v televtaio dekaetioo peydAn Epeoocn €xet
000l otV KOAMEPYEWD EVEPYEIOKMOV QUTOV OTMG 1) EAOKPAUPN, O
niiovboc, To 6Opyo K.o. PE OKOTO TNV mopaymyn Prokovcipmy (ZovAt
Aw., 2007).
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Me tov 6po Propdlo yopoktnpiletar kdbe LAIKO OV TPoEpyETOL
and (ovtec 1 Tpoceata amofavovTes UTIKOVS Kot {OIKOVE OpYaVIGHOVG
(Biomass Energy Center, 2007)o vroisippoto ¢ Kavong Propdalog
YL TV Topay®yn evEPYelng ivat PloamotkodopGipa Kot dpo AryOTePO
PLTOYOVO OO T OVTIGTOLYO TV OPLKTAOV Kovcsipwyv. Katd tnv kabdon
™G Propdloag moapdyovial kKol EKTEUTOVTIOL YOUNAEG 1 KOl UNOEVIKEC
nocoTNTEG aepimwv tov Ogpuoknmiov. Anuovpyovvior TPoiToBEGELC
OKOVOMIKNG ovamtuéng ¢ vmaifpov kot divovtor gvkoupieg 7y
avodldpOpmon TV KOAMEPYEIDV UE TEMKO OmOTEAECUO TN OMUovpYia
vémv Béoemv gpyacioc kot tavtdypovn ueimon g avepyiog (Ageridis et
al., 2006). H Pwoopala and @utd pmopel vo ypnoyomombel yioo v
mapaymyn Prooepiov, Provriled, abavoing, upebovoing, metperaiov,
Beviivng kot vopoydvov (ElI Bassam, 1998).Mmnopei emiong vo
ypnopomomBel yio amevbeiag Kavon Ko mwapaymyn Oeppdmmroc yuo
Oépupavon KTnpimv Kot TV Topayyn NAEKTPIKNG EVEPYELNGS.

Ot evepyelanéc KOAMEPYEIEG KAAAIEPYOLVTOAL GYEOOV OTTOKAEIGTIKG,
v kaowo. [Tapdro mov ypnoyonoteiton 10 EOA0 ®¢ KAOGIO amd TO
Mecaimva, 1 VEo LOPET] TOV EVEPYELNKADV KOAMEPYEIDV ATOTEAEL TNV TTLO
TPOCEATY KOl TPOTOTOPLOKT] HOPPN KOWGipov. Ov KOPLEG EVEPYELNKES
KOAMEPYELEG KAOMC Ko Ot OlEpYacieg LETATPOTNG TOVS GE ProKadoiua
eaivovtor oto oynuo 3.1 (GreenDream 2009) .

Or evepyelokés KOAMEPYEIEC AMOTEAOVV GNUOVTIKY OVOVEDGIUN
TNYN EVEPYELWNG, EMEWN UTOPOLV VO OVATTUOGOVINL £TGL (OOTE VA
OVTILETOTICOVV TIG AT OELS TNG ayopds. [a avtd Eeympilovv amd Tig
GAAeG avavedolueg mMYEC Kol OTav  vmapyovv  Ba  mpémer  va
ypnotpomotovvtal. H Popdlo pmopel va KoaAVTTEL TAVIO TIG OVAYKEG,
YOPIG vo emNPeAleTonl amd €EMTEPIKOVG TOPAYOVTEG OMMG &€ival ot
Kapkég cuvOnKeg.

INati Aowwov va mapdayovpe vypd kavopo and Propdla; Tori:
1) Xvvelopépovy 6ToVG 6TOYOVS NG evepyelakne moltikng ¢ E.E. 2)
Eacpolilovv evépyelo omd tomikég KoAAEpyeles. 3) Mewdvouv Tig
eknounég CO, oy atpdceapa. 4) Mewvoov v e€dpmmon ond TIc
ocvuPatikég TNYEC KOVGIU®Y T.Y. TETPEAAL0. 5) Odnyodv oty avantvén
™G YE®PYIng Kot TG Propmyaviag.

Onwg avagépdnke kol mponyovuEvms, VIAPYovY oVO  TOTTOL
Bopdlag, To @LTIKA Kot (IKE VLTOAEIUUATO KOL Ol EVEPYELNKES
KoAMépyeleg. O evepyelokée KOAMEPYEIEC ®©C OVOVEDGSUUN 7NN
EVEPYELNG Elval TOAD GNUOVTIKEG EMELDN UTOPOVV VO AVATTUGCOVTOL £TCL
MOTE VO AVTILETMOTIGOVV TIG OMOUTHGELS TNG ayopds. [ avtd Eexmwpilovv
and TIC GAAEG OVOVEDGIUEG TNYEG Kol OTaV vmapyovv Oa mpémer va,
ypnotpomotovvtal. H Popdlo pmopel va KoaAVTTEL TAVIO TIG OVAYKEG,
Yopic va emnpedleton and eEMTEPIKOVS TAPAYOVTEG OTTMG EIVOL O KOpOG.
Ot moAvetelc KOAMEPYEIEC TPOTYOVVTOL EMEWN OMOLTOOV LUKPOTEPEC
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TOGOTNTES OYPOYNUIKAOV TPOIOVTIMV GE GUYKPIOT] LE TIS ETNGIES KATL TOV
av&avel 1o TeEAKS 160L0Y10 EVEPYELQG.

H E.E. ypnuoatodotel mAovslondpoyo epguVNTIKE TPOYPELLLOTO Y10,
TETOEG  EVOAMOKTIKEG — KOAMEPYELEG, OAAG KOl TTPOYPAUUOTO
GLUVOVOGEVNG dpAoNG Kot emOEIENG 6TA. OTTOl0L GUUUETEXOVY Ol POPEIC
petamoinong kot mapaywyoi. Xtoéxog ¢ E.E. eivar n xdioyn tov
NAEKTPIoLOV amd QuTd ot Tpocseyn ypovia. Emiong n E.E. péoa amd v
Néo Kown Aypotikn TToArtikr (KAII), yvoot) kar og Agenda 2000,
pofAémel vEeg OPAGELS Y10 TNV TAPOAYWOYN OVOUVEDGIU®V OKATEPYOUCTOV
VMKOV Y10, EVEPYEWONKT YPNOM, UEI®ON TOV TWOV KATOI®V TPOIOVTI®V
KaBmg ko eotioon ommv amevbeiog evioyvon TOV €G00MUATOV TOV
Tapoywymv, aviikadotoviag Tic emdotnoelg (Scherpernzeel, J. Agenda
2000).

ENEPTEIAKEL KAAATFFTEIEL

(Tvriepy, Kplapy, Kolapmisn, Kopz. sdpyo, (ke iadeg wapye, Arpurproipa, (o par pfiy,

Zerprparouriur, Dlaws sépye) Farbaip, Mispovlior, Switchgrass) Hiiarvlag, Zoma)

YAATANSPAKEL SHPH OYEIA EAATD
BIOACTTEH SEFMOHMIKH EKXYAITH
METATPOITH METATPOITH EAAIDY
TAKKAPA SYTIED
/ \ EAAID
/ KAYIH
[sertonomm| [ yrronomzH| [ mmnnmzﬂ

BICHEAAIG
\@ [‘M’KE:F]NH

Yympa 3.1: Kopieg evepyelaxéc KOAMEPYEIEG, SIEPYACIEG LETATPOTNG KO
Blokavopa

3.2 IMieovekTqpoTa TNG YPNONS EVEPYELUKDOV QUTMOV

H ovveynmg avénon g péong OBepuoxpociog tov mAavhmny e
YVOGOTO EMOKOAOVOO TIG OPVNTIKEG KMUATIKES AAAAYEC €YXEL OONYNOEL TIG
KUPBEPVNOELS TOV TEPIGGOTEP®V YMPDV GTNV EVPECT VEWV EVOAAAKTIKAOV
TNYOV EVEPYELNG, PIAMK®OV TPOG TO TEPPAALOV, Tov dev apdyovy CO, M
TAPAYOVTOL GE TOAD HIKPEG TOCOTNTEG. Mol o TIG VEEG TINYEC EVEPYELNG
etvar n Propdla, n omola pmopel €VKOAN VO KOAVWEL TIC OvOpOTIVES
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avayKeg o€ evépyela. Xe mepdpato amodeiytnke 0TL 1 fropdla TposEépet
ONUAVTIKA TEPIPAALOVTIKE OQEAT).

Apywcd, M oameAevBépwon evépyElng HECH TOV  OUOIKACIOV
HeTaTpomig TS Propalag, TPocoUotdlel OVTEG TOV PUOIKAOV JEPYUCLDV,
ue peyorvtepn Opmc tayxvtnta. Apa n evépyela g Propdlac, stvor o
OVOKVKAMGLUT LOPOPT) EVEPYELNG, 1 OTTO10L OVAKLVKAMDVEL TOV AvOpaKa Kot
dev mpocBéter CO, oy atpudcsapa. Amd OAEG TIG AVOVEDGULES TTNYEC
evépyelag, N Proudla eivor n pdvn avokKvkA®OGIUn Tnyn avopoaka, tovn
va petoatpanel e kdbe pope1 aéplov, vypod N GTEPEOD KOVLGILOV Kol
umopel va ypnoonomBei eite dueca eite Eppeca.

Ot ekmoumég g kavong g Propdloc, mepiéyovy oyedOV UNOEVIKN
nocotto SO oe oxéon pe ta dAlo kKovowo. Emiong, peudvovror ot
KaBopég exmounég oe aépro tov Ogppoknmiov. Avtd opeideton Kvpimg
oV adénom TG OpYAVIKNG O0LGIlag TOv &€3AQOVG, 1 Omoio Ogv
amopokpOvetor pe TN OdPpwon. KoaAlépyeieg moiveteic  €xovv
TEPIGGOTEPO, TAEOVEKTILOTO, GE GUYKPLOT| LE TIC ETNOLESG, KAODS amattovv
oAV Aydtepn evépyela To ypovo yu va mopdyovv ) PBropdala. TéLog ot
evepyelokés KaAMépyeleg aélomolovv mepiocotepo CO, 1oL 0épa o€
oy€on TIG AAAEC KOAMEPYELES, KADMC amoTeAobV de€apeveég avOpaka.

H Bopdla tov evepyslokdv kaliiepyeinv Ponddel onuovtikd
YOVILOTNTO TOV €0G(POVE KOl TTPOGTUTEVEL TO £00(o¢ omd Odfpmon.
Eniong ta vmoyela vepd dev vepiotavior mepIocOTEPT) LOALVGT|, EMEWON
LT TO. ELTA £YOLV TNV KAVOTNTO VO OVATTUCGOVTOL YMPIG TOAAEG
amortnoelg (Gillovioktoéva, €VIOHOKTOVO, AMTACUATO) CE OXECN HE TIG
GAAEG apoTpOaieg KAAMEPYELES.

[Switepo evolapépov yo mapaymyn Propdlog mapovsialovv o
evtd C4 ywoti avortdccovion ToyOTEPO Kot UE HEYOADTEPO OLVOLKO
apopoiwong ond ta C3 putd. dutd tomov C3 petatpémovv e Propala
uéxpt kou 40% Aryodtepo TV mpoomintovsa axtivoBora 6E GyEon HE To
C4 ¢puta. EEaAlov ta gutd C4 eivor amodotikdtepa  yio id mwood
apdevong kat Amovong (Kot YeviKdg vepoL Kot Opentik®v otolyEinv) ot
oyxéon pe avtd tov tomov C3 ([Caiavomoviov — XZevdovka, X., 2003).

‘Eva k0p10 TAEOVEKTNUOL TOV EVEPYELNKADV KOAMEPYEIDV EIVOL OTL T
otafepn mapaywyn tovg umopel va e£aceoAicel peyaAng kAipokog,
pnokponpdfeoun mpoundelor TPOTNG VANG, LE OUOWOUOPPO  TOLOTIKA
YOPOKINPIOTIKA GE  HOVAOES TOopAy®YNS VYPOV Prokovcipmy Kot
evépyewng. Ewdwd ov véec xoAMépyeieg,  mapovcsldlovv onuavTIKa
VYNAOTEPEG OMOOAGEIS VA EGUPIKT LOVAdQ 0t TIC GVUPATIKEG. AVTEC O1
VYNAOTEPEG OMOOOGES PEATIOVOLY TNV OIKOVOUKOTNTE TOLG KO
EAOYIGTOOIOVV TS OMOITAGELS GE £00(POC, OYPOYNUIKA, HETOPOPIKH
KaBmg Ko TIG apvNTIKEG TEPIPAAAOVTIKEG EMTTAOCELG.

Emiong, onuovtiky givar 1 copoir] Toug akOpo GTNV €VOTLUKY
wavida. H eocaywyn tovg ce ddpopa 0KOGLGTHUHOTO, PEATIOVEL TIC
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ocvvOnkeg OwPimong ¢ dypwg Cong, dwmpel TN QLOIKN
TOPOALAKTIKOTNTO, KO ETOVOPEPEL TIG AEITOVPYIEG TOL OIKOGVLGTYLATOC.
Ed® mpémel va toviotel 6T 10 6@eL0g avédvetal dtav ¥PNCULOTOOVVTOL
TOAVET QUTA, KAODG avTd Oev OMUIOVPYOVV LETOTPOTEG OTO PUOIKO
nepiarrov onmc yiveton pe ta emoto (Cook, J. Et al, 2000).

210 HEAMOV, 01 evepyelokéc KoAMEPYELEG Oa amotelécovy Pactkég
OVOVEDCIUES TNYES evépYEldG. Ta yapoakTnploTikd mov Tig Kabietohv
EAKVOTIKEG Y10 L0l OLEVPVUEVT] CLUIETOYN TOVG GTO EVEPYELNKO 160L0Y10
pog yopag etvor ta e€NG:

1. Eivar mpoktikd aveEdviinteg nnyéc evépyelog Kot copfdAiovy o
ueiowon g e&apmmong amd Tovg E€EAVIANGCIUOVS GLUPATIKOVG
EVEPYELNKOVG TOPOVG.

2. Eivon eyydpileg mnyég evEPYELNG KOl GUVEIGPEPOVY GTNV EVIGYVOT| TNG
EVEPYEIONKNG  OVEEAPTNGCIOG KOl  TNG  OCQPOAEWG  EVEPYELNKOD
£POJOCLOV o€ eBVIKO eminedo.

3. Eivot yewypapikd SleomappUéveS Kot 00 YoUV GTIV OTOKEVTPMOGT) TOL
EVEPYELNKOV GLGTNUATOC, OIVOVTAG TN OLVATOTNTO VO KOADTTOVTOL Ol
EVEPYEWOKEC OVOYKEC O©E TOMIKO Kol TEPLPEPEIOKSO  EMImEDO,
avokovPiloviag To GUOGTAUOTO VTOOOUNG KOl  LEIDOVOVTOS TIG
OTTAOAELEG LETAPOPAS EVEPYELQG.

4. 'Exovv cuvi0mg yoaunAd KOGTOG mopaymyNs T0 omoio eTmALOV OV
emnpedleton omd TG dStakvudveelg ™G Oebvovg otkovopiag kot
EOIKOTEPO TOV TILOV, TOV CLUPATIKOV KOVGIHMV.

5. Ot gykatootdoelg  exkpetdAievong  Popdloc  EvePYELONKDV
KaAAlEpyEIDV droTifevion og pikpd pey€dn ko £xovv pikpn oldpketa
KOTOGKELNG, EMITPEMOVTOS £TGL TN YPNYOPN OVTOTOKPIGT TNG
TPOocPopAc mpoc TN (Ntnomn evépyswng, Me  emavalopfavopeva
CLOTNOTO GE TOAAEG TEPUTTMOGELC.

6. Ot emevdLoES TOV EVEPYEWKADV KUAMEPYEIDV €lval eVTACENC
gpyaociag, omuovpymviag moArég Oécelg epyaciag waitepa o€
TOMKO EMINEDO.

7. Mrmopobv va amoTeAECOVV GE TOAAEG TEPWMTAOGELS TLPNVO Y10
mv  aval®oyovnon OKOVOUIKE Kot KOvmViKd vroBaducuévav
TEPLOY DV KOL TOAO Y10 TNV TOMIKN OVATTUEN, HE TNV TpomOnon
enevovcewv  mov otnpilovror ot GLUPOA| TV EVOALAKTIKOV
KOAMEPYELDV.

8. Eivar pilikég mpog to mepifailov kot tov avBpwmo ko n aglomoinon
TOVG EIVOIL YEVIKA OTOOEKTY] OO TO KOWO.

(ITpdtaon EBvikng IToAttikng, 1989).
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3.3Yypa prokavopo

Yndpyovv dvo tHmor vypav Prokovcipwyv. O évag TOmog £xel ®g
YN TPOEALEVOTG TOL PLTIKA AN KOl TO TOPOYOUEVO TPOTOV ovopudleTon
Provtileh xor o0 AGALOC TIC OAKOOAEC KOl TO TAPAYOUEVO TPOIOV
ovoudletor froa@avory.

Blovtileh eivoar 10 mpoidv TG UETEGTEPOTOINONG TOV PULTIKAOV
elaiov e KaTdAANAN 0AKOOAN Topovcia kotaAvtdv. Blooabavoin eivot
10 7wpoldv ¢ COHmong TV OUVAODY®V, COKYOPOUY®V Kol
KUTTOPIVOVY®OV GLGTATIK®V TV eLTOV énetta and ondotaén (K.A.ILE.)-

To Provtilel pmopel va ypnoipomonbel 6Tovg TETPELAOKIVITIPES
(kbxhog DIESEL) og avaueitn pe metpéloto 1 kabapd (100 %)evod n
BroaiBavorn otovg Pevivokvnmpeg (kokhog OTTO) mhvta og avapetn
ue Beviivn.

Oocov agopd tic pebdoove mapaywyne oe Propnyovikd eminedo to
BrovtileA mapdyetal pe TNy TOPAKAT® OVTIOPAOT):

TPI'AYKEPIAIA + AAKOOAH — AAKYAEXTEPAX +
I'AYKEPINH

Ta TpryAvkepidia etvan tplectépec ¢ YAvKkepOANG dnAadn g 1, 2,
3 - TpomavoTplOANg e Amapd o&éa (to kupro cvuotatikd (98%) putikmdv
eraiov).

Yav oAKOOAN YPNOWOTOOVHE TNV HEBAVOAN omdTE Kol TO
Blovtiled eivon pebBvieotépoc. H yhvkepivn Bewpeiton mapompoiov. Qg
KAToAOTEG eotepomoinong ypnowwonotovvior ot NaOH, KOH «ai 1o
mokvo HySO.

Yrdpyovv tpelg TOTOL TOPAYOLUEVOL KOVGILOL 01 0Toiol paivovtol
otov [livaxa 3.1mov axolovbet.

IMivekag 3.1 Tonot mapaydpevov kawaoipov (Brovrtilel).

TYIIOX BIONTIZEA IHETPEAAIO
B5 5% 95%
B30 30% 70%
B100 100% 0%

[davicég kaAhiépyeteg yia v EAAGOa mov Oa umopovcav vo
YPNOLOTOINBOVV WG TPMTN VAN Yo TNV TTapaywyn ProvtileA eivat:
V' HMavbog 35 — 40%omddoon
v Ehawokpaupn 30 — 50%umddoon
V' Boppaxt 15-20%omdd00n
V Ty 15 — 20%omodoon (K.AILE.)

55

Institutional Repository - Library & Information Centre - University of Thessaly
20/05/2024 18:24:12 EEST - 3.16.217.113



H BrooaBavorn mapdyetor Bropmyoavikd axolovdmviog tnv TopaKaTo
avtidpaon:

ITPQTH YAH

)
YAPOAYXH — ITAPATIPOIONTA

l
MATIA — ZYMQXH

l
AIIOXTAEH

l
BIOAIOANOAH

Yndpyovv 600 TOTOL TOAPAYOUEVOL KOVGILOL Ol omoiol gaivovrtol
otov [livaka 3.2mov akoAovBel.

IMivokag 3.2 THnot mapaydpuevov kavoipov (frooabavorn).

TYIIOX BIOAIOANOAH BENZINH
ES 5% 95%
E85 85% 15%

[davikég  woAMépyeleg vy v EAMGda  yuo  moapoymyn
COKYOPOVY®MY, KUTTOAPIVOUY®V OUVAOVY®OV TPAOTOV VADV Y10 TOPOYWOYN
BroaBavoing etva:

N Zayapdtevtia
2tdpt

V' ApaBoottoc
[Totdro
\ Zopyo
V' Kpbépt

3.4Yrnapyovoa katdotaon otnv EALGSG

>16y10¢ g EALGSaC NTav 1 suvelsopd ™G Propdlag evepyelakmv
QLTOV, PEYPL Ko 6% NG Tpwtoyevolg evépyelag, 6to EOviko Evepyetakd
uoc ocvotua, pExpt 1o €rog 2000. Xvvohikd, elye tebel wg otdy0g M
ovveloPopa twv Avavedoiumv IInyov Evépyslog (AIIE) to £tog 2000va
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vrokaBiotd 2.5 MTIII to ypdvo, mocodHTO OV 160dVVael pe To 10%
g mpoPAenduevng Katavaiwong Tpmtoyevoig evépyetag (ITivakag 3.3)

Mivakag 3.3 [1poPrenduevn cuvelocpopd o1apdpwv AIIE oto EAANvViKO
evepyelokd 16olvyio 1o £tog 2000 (Ipdtacn Ebvikng [ToAtikng, 1989)

Mopon| AITE MTIIT* % TPp®TOYEVOVC EVEPYELNG
HAwkm 0,25 1

AL0AIKT 0,25 1

[lewBeppia 0,25 1

Mikpd vOpoONAEKTPIKA 0,25 1

Bopdla EVEPYELOKDV 1,5 6

QLTOV

YYNOAO 2,5 10%

* MTIII : ekat. TOVOl 160SVVOLOL TETPEAAIOV

AvoToYdC OUMG, UEXPL Ko CNUEPD, 1 CLVEICEOPA TG Propalog
TOV EVEPYENKDV PUTAOV GTO EVEPYELNKO cLOTN A TNG EAALGdOS Tapapéver
YOUNAR, €€ atiog:

1. Tng éMewyng OLVTOVIGUOD UETAED  OPOpP®V  QOPE®Y  TTOL
acyoAlovvtal pe v aélomoinon tov AlIE.

2. Tng €éMdewyng evnuépmong Tov KOwoL Y10 TO TOAANTAG OQEAN
(owovopukd, mepPUAAOVTIKA, KOW®VIKY, K.0.) TOV B0 TpoKdYouv
and pio onuovtiky Oeicdvon tewv AIIE ot0 evepyslokd pog
16olvy10.

3. Tov odwpbpotikov advvopdv tov  Opyavicuwdv  Tomikng
Avtodioiknong (OTA).

4. Tng éAhetyng mANpo@OpMNoNG TG EAMNVIKNG Prounyoviag yu Tig
KOTOUGKEVAOTIKEG SVVOTOTNTEG TOV TAPOVSIALOVTOL YU OVTHV GTOV
topéa tov AlIE, ce cuvovacud pe TV TOPUOOGLOKA ETUPLANKTIKN
oTdoN TNG 6€ VEQ TPOIOVTO KO 0LYOPEG.

5. Tov Becudv Kot 0OIKOVOLIKOV TPOPANUATOV.

EvBappovtikd eivar 1o yeyovog ott and to 1995, vivovion épevveg
LE O1pOpPEG EVEPYELOKEC KAAMEPYELEG OE OPKETEC TTEPLOYES TS EALASOG.
21001 TOV EPELVAV ALTOV €ivor M HEAETN TV oTAdIOV OVATTLENG, M
TPOGOPLOY] TM®V GLYKEKPIUEVOV KOAAEPYEWWV ©T0 EAANvikd wAipo
KaBmg Ko 1 anddoon oe Popdla, KATO amd SUPOPEG KOAMEPYNTIKEG
TPokTIKEG kol ovvOnkec. Ta mepiocdtepa amd avtd to mepdpato
deEayovian kvpiog amd 1o KAIIE (Kévipo Avovedowwv IInyov
Evépyelag) oe ovvepyasio pe dapodpove popeig dnwg Iavemotipo kot
I6pouato (E®.IAT.E.). To evvoikd xiipa (vynAn mAo@dvelr) g
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EAMGS0oc  ovvéfole oTIC LVYNAECG  AMOOOGEIS TOV  TEPICCOTEPWOV
EVEPYELNKAOV KOAMEPYELDV.

Ot Kup1OTEPEG EVEPYEINKES KOAMEPYEIEG TTOVL YPNOUOTOONKAY
ota mepapota otnv EAAGSa, etvor o1 tapakdtm:

~ I'hkd oopyo (Sorghum bicolor L.
Moench)
Ividdec oopyo (Sorghum bicolor L.

Moench
MONOETEIZ < )

KAAAIEPTEIES APnoowiwakny  povotdpdo  (Brassica
carinata)

Elooxpdaupn (Brassica napus L.)
\_ Kevao(Hibiscus cannabinus L.)

( MioyavBog (Miscanthus sinensis
X giganteus)

( APOTPAIEE ] Keypi (Panicum vigratum L.)
KAAAIEPTEIE | Twovtwio  xoképr  (Arundo

donax L.)

[IIOAYETEIX { \ Ayxwapa (Cynara cardunculus)
KAAAIEPTEIEX

Yevdoakaxio (Robinia
AENAPQAELX | pesudoacacia)

\ KAAAIEPTEIEX | Eykéivrtoc (Eucalyptus
globulus)

Oa mpémel va onuelwdbel OTL TO. TEPICCOTEPA OO TO TEPALOTO,
TpoypaTomomOnKay o€ WKpPEG eKTaoelg (LEyPL 3 OTPEUUOTA) Kot LOVO TO
YAVKO cOpyo €ywve oe peyaAvtepeg ektdoels. [lposeata n Propalo mov
nopdyOnke omd To QUTE, TEPUGE AMO OOKULOGIES OEPLOMOMGEMS KOt
TVPOALONG.

[Taporo mov to mepduata givor evBappouvtikd kot 1 EAAGSa
oovppetéyel oe opacelg g E..E, dmwc avagpépbnke, n avantuén twov
EVEPYELOKMY KOAAEPYELDV O©TN YOPO Hoc eivor moAD meplopiopuévn
(Panoutsou 2000).

Baon m™mc KYA tov YIIAAT vmdpyovv 23 emdotovpeva
EVEPYELKA QLT TOL Bo. LITOPOVGAV VO YPNCLUOTOM OOV MG TPMTN VAN
Y TNV mopayoyn Pokovcipov. Avtd ival 1o koAdu, o pioyaviog, n
ayplooyKivépa, to Kexpi, To KeVAQ, T0 YALKO Gdpyo, TO KLTTOPLVOVYO
cOpyo, N elatokpaupn, To okANpd Grtdpt, T0 podokd crtdpt, To KpOapt,
N Bpoun, N cikaAn, To TPITIKAAE, TO KOAAUTOKL, TO pOLL, 0 NAlavBoc, n
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cOYlt, 0 EVKAALTTTOC, M Yevdakokia, T0 MKPO AOVTVO, N TATATA, TO
apmé /PapPaxt, TevTAM).

Ytov Ilivaka 3.4 mov axolovbel @aiveton TO MOCOGTO
aVTIKOTAGTOON S GLUPATIK®OV Kawoipmy yio ke £tog amd to 2006£mg o
2010c0puemva. pe v vroypewtikn odnyio e E.E. 2003/30FK.

Mivakag 3.4 'Etog ka1 m0G06TO avTiKaTdoTooNG CUUPBATIKOV KOVGIHU®V
ocoppova pe v odnyia 2003/30EK ¢ E.E.

ETOX IHOXOXTO ANTIKATAXTAXHX
XYMBATIKQN KAYXIMOQN
2006 2,75%
2007 3,5%
2008 4,25%
2009 5%
2010 5,75%

Ytov ITivaka 3.5 @aivovion 1 anddoon o€ Tpoidv Kot 1 anddocn 6€
Blokavoipo opopéveoy eutdv Tov Bo umopodoav va ypNoUoTotBovv
®¢ TPMOTN VAN Yo TNV Topaywyn Prokoavcipov (Bovtilel, froatBoavorn).

Mivakag 3.5 Andooon 6e Tpoidv Kal PLOKAVGILO VIOV - TPOTO®V VADV
Yo Topaywyn| flokovcipov.

AITOAOXH | AIIOAOXH XE
KAYXIMO INPQTH YAH 2E BIOKAYXIMO
IMPOION (MTpaleTp.)
(kgletp.)
HAIANGOOZX — 150-300 58-116
EAAIOKPAMBH
BIONTIZEA | ATPIOATKINAPA 100-150 28-41
BAMBAKI 120-160 20-27
YOI'TA 160-240 32-48
YITAPI 150-800 46-243
BIOAIGANOAH | APABOZITOX 800-1200 240-360
TEYTAA 5500-7000 550-700
>OPT"'O 7000-9000 700-900
IInyn: K.ALILE.
59

Institutional Repository - Library & Information Centre - University of Thessaly
20/05/2024 18:24:12 EEST - 3.16.217.113



IMivaxoeg 3.6 Extaon oe otpéupata mov mpénetl va, kaAlepynOetl Kot m
avTioTolyn KOAMEPYELD TPOKEUEVOL Va emitevyDel 0 otdyo¢ Yo To 2010.

BIOKAYXIMO XTPEMMATA KAAAIEPT'EIA
2.400.000 HAIANOOX
BIONTIZEA 2.000.000 EAAIOKPAMBH
2.000.000 X0I'TA
560.000 I'AYKO XOPI'O
BIOAIGANOAH 2.000.000 XITHPA
1.200.000 APABOZITOZ
843.000 TEYTAA
IInyn: YITAAT.

To 2010n EALGda pémet va mapdyet 160000t6voug Provtiled ko
400000t6voug BroaBavorn (YITAAT). H éxtoon og otpéppata mov mpenet
va KoAepynOet v vo emtevybel o otdyog awtdg amewoviletar GTovV
[Tivaxa 3.6.

Xt ovvéyew dtvovion UEPIKA  OTOrKElDl Yo OPIGUEVA  QUTE
Broevépyetag Ta omoia, pe Paon ta puExpt onuepa atotyeia, mpocapuodlovot
oV EAAGSa kot pmopotdv va dtadpapoticovv coPapd poAo GtV EAMANVIKY
yewpyioL.

Inuovtikn etvor M ovuPoiny 17 wotitodteov TV YOPOV TNG
Evponaiknc ‘Evoong (E.E.), ta omoia, oe cuvepyacio pe ta avtiotorya,
¢ EAAGdac, ocvppetéyovv oe opaon pe to ovopa FAIR1 CT95 0512,
OV £YEL MG GKOTO:

1) 1 Pektioon o©TIC VRAPYOVOEG TANPOPOPIEC OV  TOPAYMYN,
J1d1KOGi0 Kot YP1OLOTOINGT TOV EVEPYEINKMDY KOAMEPYELDV,

2) TNV OAOKANP®ON TG £PELVOC, AVATTLENG KOl VAOTOINGT OPAGEDY
OTIG EVEPYELNKES KOAAEPYEIEG LECD :

- Tng avayvopiong tov GOYYPOVOV KOl TPOKTIKOV ETITEVYUATOV
OTIG KOAMEPYELES.

- Tng avayvopiong tov OpoTHTOV Kol dlopopmdv  (oypoTIKEC,
TEYVIKEG,  OWKOVOWMIKEG,  MePPOAAOVTIKEC) TV  Slopopv
KOAMEPYELDV.

- Tng dpvong evoc Evpomaikod OKTvov 7oL OVTOAAAGGEL Kot
d1001del TANPOPOPIES Y10 TIC EVEPYEINKES KAAAEPYELEG.

- Tng avayvopiong Tov SoU®MV Kol TV E10TKOV OLGKOAMMVY NG Kb
yopag xoplotd (Stassen, H. Fairl-CT95-0S12)
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H EOK mopéyet eniong otkovouikn vrostipién yio Ty tpomonon
TOV EVEPYEIOKMY KaAAEPYEWWV otnv EAAGOa ko g eEowovounong
EVEPYELNG LE TN HLOPPN ETLYOPNYNOEWMV Kol dOVEI®V UE ALENTIKES TAGELS
ta tedevtoia ypovia. Ot emyopnynoelg tpoépyovtal and to [poypappa
‘Epevvag kar Avamtvoéng, 1o Emdewtikd ITlpdypoppo xor to ETIIA
(nepovouéva épya, Ilpoypaupoata extdég mocodotmong, VALOREN,
MOII). To ddvewa mpoépyovtar amd v Evpomaixky Tpdnelo
Enevdvoewv (ETE) kor 10 Néo Kowotikd Opyavo (NKO) mov
anevBiveton e0IKE oTIC pikpouesaisg entyelpnoets. [Ipoceata veAnom
and v Emnuponny oto ZvuPodAio n véa mpdtacn g, UE TO Ovoud
THERMIE, yia v enéktaon tov Emdewcticov [poypdupartog.

Oetikd omoteAéopata avouévetal va dmcovv ot odnyieg 2003/30EK
kot 2003/96EK ¢ E.E. ywo ta Brokavoa. To 200310 Zvufovito g
Evponaikng ‘Evoong kot 1o Evponaiké KowofoOAlo, evékpivav 600
o0NYieg TOL APOPOVGOV EVUANAKTIKEG EVEPYEINKEG TTNYEG Kol LEI®OT TV
aepiov tov Oeppoknmiov: Tnv odnyia 2003/30EK, n omoia mpowdei ta
Blokavoipa, BEtovtog oTadoKoVS GTOYOVG YL TNV KOTOVAA®GT GTOV
Topéa TV petagopdv kot v odnyio 2003/96EK 1 omoia agopd thv
OmTOPOPOAOYNOT. AVTH EMITPENEL OTA KPATN-UEAN Vo, OpicOLV OAKN M
HePIKN amo@opoArdynon tov Prokavcsipmy. H odnyia 30 tov 2003,0pilet
o¢ EBvikovg evoeiktikovg 6tdyovg yia T ypron tov Prokovcipmy, 1o 2%
TOL GLVOAOL TV UETAPOPDOV Yo, To 2005,10 omoio ctadiakd o avELDeL
oto 5,75% 10 ¢éto¢ 2010. Q¢ Proxavoa opilel pio Gepd mTPOiOVIWMV
ommg: Proabavorn, Provtiled, froaéplo, Propebavorn «.q.

YuvoMKkd kol pe Paon cuvinpnTikég EKTIUNCELS Yoo TNV €EEMEN
TOV TEYVIKO-0TKOVOUIKADV TOPAUETPOV, TO EKUETUAAEDGIIUO OVVOLIKO TOV
EVEPYEINKAOV KOAMEPYELDV OVEPYETAL GE 5,7 €KAT. TOVOVLS 1G0OVVOLOV
netpehaiov (MTIII) mepimov  TO ¥POVO TOV UTMOPEL VO VTOKATOGTNOEL
UEALOVTIKA TO £VOL TEUTTO TNG TPMTOYEVOVG KOTUVIAMONG EVEPYELOG.

H empépovg cuvelopopd avapévetor vo amotedéoet 1o 19% g
TPWOTOYEVOVG evEPYELDG He TBavotnTa vou dtopoportonBel avdioyo e
mv e&EMEN ¢ teyvoroyiag. Ildvimg, extdtor OTL TO GUVOAKO
anotédecpa oev Ba pelmbel, evad eivan apketd TBavo va avénoet.

Emonpuaiveton eniong 6t 10 mapamdve duvapukd givar duvatd vo
aclomombel otadlokd kol e ypovikd opilovia TPOCEYYIoNS TOL TIG
TPAOTEG deKaeTiec Tov 21ov adva, 6E CLVAPTNON TAVTOTE PE TNV EEEMEN
™G TEYVOLOYIOG Kol TV TIUOV TOV Kavsipmy. Ot Tponyoduevotl apBuol
mpénel Aowmov va Bempovvior ¢ €voelEn TV poakpompdfecuwmv
SVVATOTITOV TOV EVEPYEINKADV KOAMEPYELDVY Kol OYL OG GTOYOL TOATIKNG
ue ovykekpuévo ypovodidypaupa (Panoutsou, K.)

Inuovtikd gival emiong to SVVAUIKO TG £0KOVOUNGNG EVEPYELAG,
wwitepa ov Anedet vdym 011 eAdyioteg mpoomadeieg Exovv yivel puéypt
ONUEPO. OTN YOPO HOG TPOG OLTH TNV KaTevBvvoT. Ze pokpompofecun
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TPOOTTIKY] B TPEMEL 1] EVEPYEWOKT E€VTOGT, ONAGON 1 KATOVAA®GM
evépyelag ava povaoa PBlropdloc, va Tpooeyyiocel Ta eminedd TV AAL®V
OVETTUYUEVOV YOPOV.
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KE®AAAIO 4

XO0PTO

4.1 T'svika

[Tiotevetor mOC 10 6OPYO KOTAYETOL GO TNV GVOTOAIKY KEVIPIKN
Aoppikr). 'H 1otopia ¢ kaAAiépyelag tov O0ev eival moAd YvoOoTY.
daiveton dpmg 0Tl givor éva amd To TPAOTO LT TOV KOAMEPYNGE O
dvOpwmog. IToAd mpv amd v enoyn tov XpicTov AToTEA0VGE GNULAVTIKN
KaAMEPYELD Yo TV Acia kot TNV AQpikn.

Muepa M KOAAEPYEW TOV GOPYOL €ival TOAD O1OESOUEVT] OTIG
TEPLOYEG OTOV 01 KOAOKAPIVEG PBpoyég Oev emapkovv 1 ot Bepuoxpacieg
etvar mTOAD VYMAEG Yoo TV EMTLYY] KOAMEPYELL TOL KOAaUTOKloV. To
90% 1ng maykoouiov moapaywyng mpoépyovror amd v Kiva, Ivdia,
Movtlovpio kot SVTIKN AQEPiKr. ZNUOVTIKEG EKTACELS KATOAAUPAVEL M
KaAlépyewa avt ot Hvopévec TloAwteieg, Ipdv, Tovpkeotdy,
[Taxwotdv, Kopéa, Avotporia, kevipikn kot votio Auepikr. H Evponn
dev mapayel a&dAoyec TocotnTeg copyov (Pacovrag, K., dotiadng, A.,
1984).

KoAMepyeitar yio tov Kopmd, He pHEON TAYKOGUIN OTOS00M
nepimov 150 kgbtp., Yo covd (xoptodotikd dradedopuévo otig HITA) kat
o€ [kpn €ktaot yuo odpmbpa (ckovmeg) Kot yia o1podmt (to Loyapopopo).
Televtaia, OpUmS amokTd evOlPEPOV G PUTO Ploevépyelag. ATd TAEVPAG
Bloevépyelog 10 evOl0PEPOV €0TIALETAL GTNV TTAPAYDYY] YNUIKOV TOATOV
amd TIc yoptroPlopnyoviec mov emeEepydlovror Ayvpo SNUNTPLOKDV.
Evdiapépov emiong mapovctdlel n mapoaymyr eVEPYEWNS LE TVPOAVOT KoL
n mopaymy Proaikoding (abavoln) oamd to Layoapopdpo GoOPYO
(T'adlovomovrov — Zevdovkd, ., 2003).

Ymv EAAGSa kailepyeitor o€ meproptopévn éktaon (Aydtepa amod
100.000 otp.), xvpiog otn Opdkn, 7y KUTACKELT] COPOOPOV.
[Tepropiopévo evolo@EéPoV TaPOLCIALETOL TEAELTOIO KO Y10 KAAALEPYELQ
YOPTOSOTIKGV LPPdimY (xOpTo TOv XoVddv) Votepa amd TPoonddelec Tov
Ivotitovton  Ktmvotpopikwv dvtov kot Bookov g  Adpioog
(TaAavomovrov, 2003).

Amo mpoopatec €peuvec otov EAAAOIKO YDPO, 1N GLYKEKPIUEVT
KOAMEPYELDL TOPOVGIOGE L0 EVIVTIMOOIOKT TPOGOUPUOCTIKOTNTO TOGO GE
evKpoTa 660 Kot 6€ vrotpomikd kKhipata (Dalianis, C, 1996).

Kotd 10 19621 xaiiépyerd tov katéhafe povo 10.00067tp. yia
Kapmd kot 52.00001p. yio oxovmec. TO 6Opyo Yo Kapmd KaAAlepynOnke
Kupiwg oto voud Kapditcag, evd 1o odpyo v okovmeg oto voud ‘Efpov.
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[Tavtog, emewdn Ko o10 GOpyo €xel MOM TPOY®PNCEL TOAD 1
EKUETAAAEVOT] TOV TAEOVEKTNUATOV TNG ETEPOCEMG UE TN OMpuovpyio
vavov vPpdiov, eaivetal mTo¢ To cOpyo Lo Gpdevon Umopel vo
KaAlepynOetl ko otov tomo pog pe emrvyio (Pacodrag kot PoTIAONG,
1984).

H péon moyxoouo mopaymyn KopmrodoTikoy GOPYoL TNV TPLETI
1970 -72"tav 75 ek. t6voL, mov wponAle and éktacn S80ex. oTpéupata.
O xvpotepeg ywpec KaAAEpyelag tov copyov eivar or HITA, Ivdia,
Nuynpia, Apyevtivi, Meikd kot Xovodv. H péon amddoon otig HITA
ntav 345 kgbtp. moAd avotepn amd T puéon moykocue wov nrav 130
kglotp. Zonrog, 1991).

H avtoyn tov otic vynAég Beppokpaciec, ot Enpacio Kot oTig
TPpocPoréc amd To Eviopa To KaBloTA VITOKATACTATO TOL OPAPocitov Gg
TEPLOYEG OTIC OMOieg EMKPATOVV Ol TO TAV® OVCHEVELG cLVONKES
(Zopnkag, 1991).Yno guvoikég cuvOnkeg divel LKpOTEPES OMOSOGELS OO
oV 0pafOctto, TapoLGLALEL GLUYVOTEPO OTOTVYICL GTO QUTP®UW, Omontel
£YKOPT GLYKOWION TPOG ATOPLYN OTMOAEDV, O KOPTOS TOL dtoTnpeiton
dvokoldtepa oty amofnkn ko Bewpeiton amapoitnto 10 dAespa TOV
mpwv N yopnynon tov ota (wa. Emiong to cdpyo Bewpeiton 6tL €yet
uikpdtepn eumopikny kot Opentikn aio oe oyéon pe tov opafdcito
(Pacovrag ko PoTiadng, 1984).

4.2 Botaviki ta&vopnon

To odpyo oavikel oty vmoowoyéveln Andropogoneae g
owkoyévelag Tov aypootwdnv (Gramineae)je KoAAEpYOOUEVO TO YEVOC
Sorghum Awpavrg, K. 1983).

Yndpyovv moAlol TOmOL GOpYoV, Yo TOVG 0moiovg Exovv TpoTadel
d1APopa GLGTHUATO TASIVOUNCEWG,.

To kaAlepyovuevo €idog cdpyov eivor to Sorghum bicolorue
2n=20 ypouocouaTa, TOL OTOIOL 1 TOANOTEPT Ovouosio MTav S.
Vulgare.Ot kaAAiepyovpevol THTOL KATATAGGOVTOL 6€ LITOEIOT dnwg dura,
sudanenseir.

Aypun €idn oopyov eivan ta: @) S. versicolor ug 2 n=10
YPOUOCMUTO, TTOV aLTOPVETOL otV Aepikn, B) S. halepensge 2 n=40
YPOUOCHUOTO, TOV EIVOL KOS YVOSTO MG PEAMOVPAS Kot vl TOAVETEG
Clavio, avtopuég oty EALGSa kot y) S. virgatummov givor cuyyevikd
vroeidog tov sudanense.

Ot koAgpyovpevol tomot tov S. bicolor ta&vopovviar Yempykmg
oToLG €E1G TOTOVE TOIKIALDV:

a) Kapmodotikég (Ayyd. grain sorghum)Bdapog 1000kéxkwv 25 -
40 g. IephapPaver 016popec TOKIMES YOVOPOOTEAEYXES, YOUNAOCMLES
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(tomog Kafir), petpiov vwyovg (tdomog Dura) kot vymAdowpes (tomog
Milo). Ot petpiov vyovg kot vVYMAOCOUES givol OYUOTEPES Ao TIG
YOUNAOG®UES AALE £YOVV O aVERTLYUEVO PILIKO GUOTN LA,

B) Xoptodotikés (AyyA. grass sorghum)Tvmog Sudanensero
ovopalouevo copyo tov Xovdav. Bapog 1000koéxkmy 8 - 9 g.ITowihieg
AEMTOGTELEYEC, DYOLG ™G 2,5 M,UE TOALL AOEAPLO KOl TAOVG1O PUAAMLLAL,
yopic (M pe ixvn) vOPoKLAVIOL KOl GUVET®MC KATAAANAES Yo YA®PN
CwoTpo1 N EVGIPOON. ZTIG KOAMEPYNTIKEG PPOVTIOES, 1) TOPAYMYIKOT T
Ko ypnoiponoinon Bempeiton avapesa oto oyposT®orn Omms 1 UNOKT ot
yoxavOn. IV avtd ko Swooloynuévo Oewmpeiton 1 pundkn TtV
aypooT®d®OV (Toapdyel YAmpondlo Katdtepnc OUme TototTag). Oepiletal
2 -4 @opég to €tog (KOPeton OtV amokTd Vyog mepimov 1 M), apdeveTan
Kot Amaiveton woyvpd (amortntikd oe N, o€ avtibeon mpog T undikn) ko
Topdyel  peyOAn mocoTnTa  XOPTOL  EVMEMTOVL KOL TAOVCIOV  OF
voatavOpaxes (Zenrag, 19-91). EAAnvikn) cuvbetikr] mowiio. Tov [.K.OD.
kot B., pe 10 6vopa Kpoxio anodidel mepimov 8,5 tyhwpd yopto 11 1,8 t
Enpo xopto (aravomovrov, 2003).

v) Zakyapopopec (Ayyd. sorgo).Bapoc 1000 koéxkov 15-23 g.
2NV EVIEPIDOV] TOL GTEAEYOVS TOLG TEPLEYOVV YVUO LE GOKYOUPDOELS
ovoieg (13 — 17%xkou mAéov). Eivar tomot yovépootédeyot, VynAOo®mLOL,
OYUOl Kot KOAALEPYOUVTAL Yo TNV €£0y®YN CAKYAPMOIOVE YLUOD 1) Yid
TOPAYWYN YAOPAS VOUNS Y10 EVGIpOOT).

0) Xxovma (AyyA. broom corn).Bépog 1000 koéxkov 15 - 20 g.
Ymv EALGOa kadhiepyeitot Yo Kapmd Kol Yo TV Topaywyn capmdpwv,
10im¢ oto voud ‘ERpov. Xapaxtnpiotikn gival 1 oAy poxpid tasiovio
oV (¢w¢ 60 CM)mov ¥pNCIUOTOLELTAL Y10 KATAGKELT GOpMOpmV.

4.3 Botavikd yvopiopato

To yévog Sorghumyapaktnpiletot omd eLTA HOVOIKA, LOVOKAVA 1)
dikAva, aAAd kot amd eutd pe Tor dVo €idn avOEwv. O KaAAlepyoOUEVES
TolKIMeg €yovv povokivn eutd. To copyo potdlel LOPPOAOYIKA UE TO
KoAoUToKl, ektog and v taéloavBio mov eivor eOPn oty KopLET TOL
@uto¥. Ta otaybola eivarl dtovOn pe éva yovipo avBog to omoio dev €xet
nodiocko Kalt éva dyovo ovvnBw¢ pe modicko. To yoévipo dvBoc
arotereiton and 2 Aémvpa, 3 otnuoves, 1 vmepo mov amoteleiton amod
Hovoywpn wobnkn, 2 otdlovg Ko 2 yAwyiveg (mov eivan otn Pdon tov
vtépov). Ta Aémvpa givor moyld, okANpa kot eEpovv Tpia dOVTIO GTO,
axpa (eviote ayova). H tagloviia £xel unkog 20-70ek. H avOnon dwapkei
nepimov 6-15nuépeg Ko apyilet amd v KopvEY TPog TV Pdon.

H avantuén sivon mapdpota pe tov KoAopmoKiov. ASEAP®VEL TOAD
kol 0tav Oeprotel Pydler aAra adéipla. Me (eotd yeumva umopei va
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yiver molvetég, to Vyog wvupaiveron omd 1,2-5,5m ,avdioyo pe v
TOWKIMOL Kot TNV KOAAMEPYNTIKY TEYVIKN oL epopuoletar (dpdevon -
Mmavon). KdBe otéleyog amoteleitor amd 7-10Kataxdpvpo LeGoyovatia,
dwotiuato. Ta OALa ekttvocovtol and Kabe KOUmo tov oteAéyovg. To
@OALO Olakpiveton 6to £hacuo Kol 6tov kKoAed. To élacua Tov GopyoL
dtakpivetor amd ekeivo TOL KOAUUTOKIOL amd TO OTL PEPEL dOVTAKIN
neprpepelokd. Emione n emopdveio tov eldcpatog ivon Aeia kot £yovv
coQMOS UKpoTePO néyedoc.

AVTOYOVIHOTOIEITOL KOl GTOVPOYOVIHOTOLEITOL GE 10€C TEPImMOL
avoroyieg. O Kapmodc elvar kopvOYn GE GYNUO GOUPIKO 1) MOELOEC,
YPOLOTOG ACTPOL 1| KOPE 1 KOKKIVOL 1| Kitptvov. To Bapog 10006mopdv
etvar 7-40 yp. o e€aptdTon amd TV TOKIAM 1| TOV OKOTO ¥PNoNG Tov
ocopyov (Fodavorobrov — Xevdovkd, X., 2001).H cdotaon tov Kopmod
etvan Tapopota pe avt Tov apafoocitov. Iepiéyetl mepiocdTEPN TPpOTEIVN
(katd péco oOpo 12%), Ayotepo Ehana  (3%), yopm oto 70%
VOOTAVOPOKES KOl LIKPT TEPLEKTIKOTNTA PITOUVOV.

To pWlikd ocvotqua dSwkpivetor ce euPpvokd kot HOVIHO 1)
devtepoyevés. TO gufpoakd cvotnua amotedeiton povo and pia piCa, ot
avtifeon pe 10 KOAOUTOKL TO0 0molo €Yl TEPIGCOTEPES QMO TPELS, KOL M
omoia umopet va Odoel oe BéBoc 1 - 1,5 mH pila avédveton uéypt v
dvOnon xar dwtnpeitor Yoo 6A0 10 Proroyikd KOKAO TOL @ULTOVL. To
uovipo pilikd cvotnuo givorl BuocavmTo Kot EKPVETOL OO TOVS KOUTOVG
TOL OTEAEYOVG 7OV Ppiokovial KOVIQ GTNV EMPAVEIL TOV €0APOVC.
Eniong, umopet va eppaviotodv emtyeveic 1| evaépieg pileg, oniaon pileg
ol omoieg €KPVOVTOL amd KOUmovg mov Ppickoviol whve omd TNV
EMPAVELD, TOV £0GPOVS (XpnKag, 1984).

To extetapévo pilikd GVOTNUO TOV GOPYOL GE GLVOLOGUO UE pia
VYN TLKVOTNTO oTToPdG Bo LTtopovoE Vo TPOPLAAEEL TTOAAEG AOPMOELS
neployég g Meooyeiov amd Tov kivouvo e £6aPOAOYIKNG d1BpmonG.
AMmote 000 eivor ot Kuplotepes Plo-KOAMEPYNTIKEG TEXVIKEG WE TN
YPNON ETNCLOV  KOAMEPYEW®Y, TOL GLUPBGAAOLY ONUOVTIIKA OGNV
avénuévn Tpootacia TV £0aPAOV amd TNV £00QOAOYIKT dWPpwao, o’
EVOG HEV M UEYIOTN KAALYM TOL €30QPOVE GTO YMOPO KOl TO YPOVO Kol
aQETEPOD O M ST PN o™ Kot adénom TV amodepdTmv opyavikig ovciog
oto £dagog (Baiung, 1990).

H xoAMépyela tov copyov dwobétel kot Tic o000 aVTEG 1010TNTEG
KaB®OG TPMOTOV deV amoTELEL GKAMOTIKTY) KOAMEPYELQ, OEVTEPOV LITOPEL G
IMNUNTPLOKO Vo xpNGHOTom0el KAAMGTO GE TPOYPALLOTO AUEWIGTOPAS
Kol Tpitov dvvaton va dafécel vymAég mocoTNTEG YAWPNG Propdlog mg
0pYOVIKT VAN GTO £00LPOG.
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4.4 OwOLOYIKES OTTOLTI|GELG
4.4 1KMipo.

To c6pyo elvar eutd kot eCoynyv Bepuadv ko Enpov meproymv. H
elMdypiotn Beppokpacio yu t PAdotnon tewv ondpwv givon 7 - 10° C,
OAG TO EAAYIGTO YL TNV OVATTUEN TOV QUTAPIOV OUECHS UETA TN
Braotnon eivar 16° C. TV avtd n omopd 0V GOHpyoL YiveTal OPKETA
apyd. X1 Hvouéveg IMoAteieg ovviotatal va onépvetor mepimov oVO
ePoouddec LETE TO KAAOUTOKL. AVETTLYUEVA LTO GOPYOL VEKPOVOVTOL
o€ Oeppokpacieg HOAMG KATMTEPES TOV UNOEVOGS, TO. UIKPA QUTO OUMG,
HoMg Byovv omd 10 £60.90G, ivatl KATMC o avOekTikd. (Zenkag, 1991).

To cOpyo €xel peydheg amaitoselg oe Beprokpacio tepPdAiovtog
Kol pmopel vo vmootel vyniéc Oegpuoxkpociec pe Ayotepn (nuio
TEPLGGOTEPO Ao KAOe AAAN koAAEpyeta. H 1davikn Beppokpacia yio tnv
avamtoén tov Oev €xel Ppebel mAvimg ot peyaAvTEPES Om0dOGELS
Aappavovtonr o0tav n péon Beppoxpacio tov lovAiov eivan 27° - 29°C.
YynAéc amoddoelg dev UmopoOUE Voo TOPOLUE o€ UEPT TOL 1M UESM
Oepuokpacia Tov Ioviiov givar kdtw amd 25°C.Qotoco otig HITA, pe m
dNuovpyio TPOWW®OV TOKIADOV Katopbwooav va enexteivouyv PoOpela Tnv
KOAMEPYELWL TOL GOpYov o€ mePLoyES pe Ppoyxdmtworn 400 mepimov
YIAOOTOV, HE PAOGTIKY TEPId0 amaAlayuévn TayeTdv 4,5 unvav Kot e
uéon Oepupoxpacio TovAiov porg 21°C. Yo mepapotikés cuvOnkeg
pnéco oe Beppoknmo, OLTEA GOpyov Oev vméotnoov (nuieg amod
emaveMUIEV avoywon ¢ Bepuoxpaciog tov aépoc oe S0 - 60°C.
[Tavtog €xel mapatpndel 611 Bepuokpacieg avotepeg tv 38°C eivon
emlnuies, 10img 6Tav ta PUTA TANGLALoVY T0 6TAd10 TG avBoPopiag. XTIC
HITA ot orovdadtepeg mowihieg yperalovion 100 - 120uépec vy va
OPUACOLV OV Ko PEPIKEC Tpmipeg wptudlovv oe 80 povo pépeg amod
omopd.

To copyo €xel peydAn avtoyn otic vVYNAES Bepuokpacieg Kot TNV
Enpacia. Eivar to pdévo KaAiiepyovuevo @utd mOL  pmopel  va
yopakInpotel oav ENpoputo. Mmopel va vrootel vynAég Beppokpaciec
pue Myodtepn b amd kdébe AN koAMépyewn. H avroyn tov avti
eaivetar va opeileTonl 6T0 TAOVGC0 PO GOGTNUA, TN HIKPY QLAMKN
EMPAVELD, LUE KATOAANAT OVOTOUIKT] KATOOKELT (7). TTo(1d adlomépootn
eQupEeVidn TV POAA®V Kol TOV PAAGTOD), 6TO UIKPO OEIKTN SATVONG Kol
O0TO YeYOVOG OTL mopapével o€ kotdotaon Anbopyov oOtoav emkpotel
Enpacia kot avoroppavel, poae eEaceaiotel vypoacio 6To £60pOG
KaB®G KoL GTNV 1KOVOTNTA TOV VO avaPAacTAvEL Kot Otay akoun Eepabel
T0 KeVIPIKO otéheyoc. Avtifeta, Enpocio xatd tnv kpltikny mepiodo
exundevilel v mapaymyn tov apafocitov. H emituyio tov 6dpyov otig
ToAD  Enpobepuikéc ovvOnKeg TOL €dMOE TO  YOPOKTNPIGUO  TNG
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CKOUNAOG» OVAUESH oTo QUTA peyding kaAlépyeag (IMaiavomodiov,
2003).

[Top’ Ao avtd koA anddoon prnopel va dmoel pdvo pe dpdevon M
HE wavoTomTikn Bepv] BpoydnTmon Kot GLVOAIKS TG0 Vyog Ppoyng
350 - 650mm Xonkag, 1991). Ov mepoyés tov H.ILA. o6mov
KaAMepYEiTal T0 cOpyo €xovv emota Ppoyxdmtwon tovAdyioctov 375 -
425mmue 10 pHeYoADTEPO HEPOC TS Ppoyng kotd ™ PAacTIKN TEPi0dO.
Xtc moAv Enpéc dvtikéc molteiec (Koahpopvia, Apilova), 6mov 1
KaAokopvy Ppoyxdmtmon givar undoapuvi, 10 cOpyo dev koAlepyeiton
mopd LOvo pe Apdevot, oty omoia ko avidpd koid. Xtnv EAAGSa 1
Katavoun g Ppoyontwcemng (méptel kvpiwg 10 @OOT®PO Kol TO
YEWDVE) eEVTNPETEL LOVO Ta YEWEPIVA otnpd. Emopuévac, ta yeipuepva,
oumpd Ppiokovtar oe mAeovekTKOTEPN BE0M £vovtt TOL GOpPYoL, OTav
avtd dev apdevetol (Pacodrag kot Potiadne, 1984).Me dpdevon kai
YOPAELo YOVIHO TAeoveKTEL 0 apaPdcitog EvavTl Tov cdpyov YTl divel
peyoAvtepeg amoddcels. Omote to cdpyo HBa vrokabiotd Tov apafdcito
o€ MTOYA N UETPLOG YOVILOTNTAG EOAQN LE TEPLOPIGUEVES OLVATOTNTES
apdevoemwc M pe avemapkn Ppoyxdmtworn. Emiong, N emiomopog
KOAMEPYELL TOV GOPYOL €UVOEiTOL amd TIG VYNAEG Oepurokpaciec TG
EMOYNG, O1 0moieC tvar oplokég yio Tov apafOctto. Xy mepintmon avTy,
av TPOKELTOL Y10l KOPTOSOTIKO GOpyo, Ba mpémel va. omapBovv mpodya
vBpida.

4.4.2Eda@og

To cbépyo 0Oev givar mOAD AmOUTNTIKO ®C TPOG TOV TOTO TOV
€00povG. Mmopel va OMGEL IKOVOTOMTIKY 000 G OAOVG TOLG
TOTOVG, EVA TO TAEOVEKTNUA TOL £vavTl TOL OPAPOcITov PaiveTal GTo
TTOYA €04QT. XTI Ppoyxepés ypovieg ouvnmg amodidel mo moAd ota
Bapid yopdoia, eved otig ENpéc ota erappd. Eniong to cdpyo avéyetal Ta
EAAPPOC  olatovya Kol oAKoAlouéva edaen (Zenkoc, 1991). Av
TPOGOECEL KAVEIG KOL TNV OVTOYN TOL OTA £VIOUO. TO GOPYO OTOTEAEL
VIOKATAGTATO TOV 0pafOcitov Yoo MOAAEG ovtiEoeg ocvvOnkec, aAAd,
omwg £xel avapepbel, perovektet coPapd yiati veiotatar {nuiéc and ta
TTNVE, ELTPOVEL SVGKOAOTEPA, O GTOPOC GLVTIPEITOL SVCKOAOTEPO KO
&xel pikpotepn Opentikn oéio. ['evikdg dpmg paiveton vo TAeovekTel oTa
mAaicta TG LISA kot yU' avtd icwg mpénel va mpooeyBel e10tkdTeEpU MG
ou10 Proevépyetog (Farlavomoviov, 2003).
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4.5 Karépyewo
4.5.1 Apgpynemopd

To cépyo pmopel vo akolovONGeL Ge TPOYPOULLO OUEWWICTOPAS
OTOLOONTOTE QLTO, OAAG KOAO elvor va mponyovvtol Yuyavor, Kabmgc
Exovv moapotnpnbel pewwpéveg amoddceES OTaV  HETA TO  GOPYO
aKoAoLOOVV yewepvad otnpd, o0t T0 TANBWPIKS P1likd cLOTNUA TOL
euvtov efavtiel T dwbéoun vypocsio ko To Opentikd oToryEion TOL
ed0dpovg. Emioncg omuoavtikd mpoPAquato mopovcldomnkoy pHe TNV
avATTLEY Kol TUPAy®YIKOTNTO S1pOPOV EAPIVOV KAAMEPYEIDV OTMG TO
Baupakt kor 0 apafdoitog, S1OTL 1] VYNAN TEPLEKTIKOTNTO GE GAKYOPOL
TOV PIKOV VIOAEWUATOV TNG KOAMEPYELNG TOL GdpyoL odnyel oV
avVATTUEN LKPOOPYOVIGUMV Ol oTtoiol aviaywvilovtol Ta eutd o€ Al®To
Kot OpenTiKd oToryEio Katd TNV Ao e amocLvOEGEmG TOVG.

4.5.2Kotepyocio Tov £6090ovG

['veton n 101 dtwg otov apafocito pe T dpopd OTL To GOPYO Efvar
O OTOUTNTIKO GTNV TPOTOPACKELT] TNG OMOPOKAIVIG. AvTtO opeileton G610
KkpoTEPO HEYEDOG TOL GIOPOVL KO 6T PPadVTEPT AVATTLEN TOV GOPYOL KUTA
™ veapn nuxkio. I'' avtd 1 amotuyior Tov PLTPOUATOS Efvarl GLYVOTEPT GTO
ocopyo mapd otov apofoctto (Zenkog, 1991). Tuvictdton éva Oepivo 1
@Owomtwpvd Opympo kot cfapvicuato Alyo mpv Tn omopd oAAG KoAd
amoteléopato Sivel Kol 1) TEPLOPIoUEVN Kotepyaoio (Leimorn kdoTovg), iomg
Ko pudvo ot Awpida 6Topag.

4.5.3Airavon

Epapudletor n Mmavon Oupowr pe oot oto duthd vBpidwa
apafocitov. ‘Eyxet peydreg avaykeg oe N, P, K, Ca, Mg xat S
(T'aAavomovrov — Xevoovkd, X., 2003).

To &lwto mov divetonr onuepa cLVOMK®G &ival cvvnbwg
neplocdtepo amd 20 kgbtp. Iepiooeia aldtov mpokalel peptkn oyipion
YTl TOPOKMOAVETOL 1) AVATTLUEN TOV PLTOV WG pe cvuvinkeg Enpaciog
nov dvoyepaivouv ™ mpocinyn N. Ilpocropfavetor kvpiog owg NO3
oA kot NHy . Meyoddtepeg amoddoelc aldtov ov&dvouy Kot Tov
dpioto mAvOnoud ELTOV.

O pdcPopo¢ cuvTeLEl GTO TAXDTEPO PVTPOMO, GTNV OVATTLEN TNG
pilag, oV mpwiunon, 6to KAAO 0EGIHO, OTNV KOADTEPT MPILOVCT TOL
Kapmov. ‘EAAeyn tov mpokoiel KOKKIVIGHO TOV @OA®V KOl TOPOKOAVEL
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TN YPNOOTOINGT TV VITPIK®V 101w¢ ot veapn nikia. H amoppopnon
elvar ovveyng ko avéaver omd v avoion péypt v opipavon. To
Ivotitovto Zumpav cvvietd 4-6 kgP/otp.

To kaho Bonbd ot obvbeon TV voatavOpakwv, T UETOPOPE
AUVAOV GTOVG KOKKOVG, GVVTEAEL otV avioyn ot Enpacia, To YHyogs, 10
mAGylaopo kol Tig acéveleg. H mpdoinyn eival pikpr oty apyn kot
peylotomoleiton tpelg ePfdounddeg mpwv v avOnon. Xe mepintmon
EMeync KoAiov to Kot®TEPE QOAAD YiVOVTOl KITPWVOTPACIVOL KOl
mapatnpeiton mePLpepelaKt] vékpwon kot e€achévion g pilag Kot tov
oteréyovs. H tpogomevia evioybetal oto appmon Kol ToAD coumayn,
KaBmg kol oto TOAD opyovikd €daprn. Xe mepintmorn EAAEyYNg TO
Ivotitovto Zumpav cvvietd 15-20 kgK/otp.

Yvvnbwg yopnyovvion 4-15 povédeg N kot 4-7 povadeg P oto
otpéupa avtiotoyo (Dercas, N., 1995).

Amopaitnto otoyeio Oewpeitor kou 10 acPéotio aAAd poOvo o€
oAV O&va €0hpn, pmopel va mpokAnbel Ttpogomevia. Xvvnbelg emiong
TpOQOTEVEiEG €lval TOL GLINPOV GTA VYPA, YLYPE KOl OAKOAIKE €3GQN,
oV Popiov e TOAD G&va app®on 1 opyavikd £6den, Tov payyoviov ce
opyoaviké €d4a@rn, tov payvnoiov Ootav vrdpyel mepicoelr K kot tov
yevdapyvpov pe mepicosia P kot vypaciog.

210 YOopTOSOTIKO GOPYO HETA amd kAOe Komn mpootibetal cuviBmg
2 mepinov povadec Nlotpéupa. Av dg PBpééel mpémel va motileton o
nepintwon mov Anaiveror (Iolovoroviov — Zevdovkd, ., 2003).

Kowwmg amodektd eivar 1o yeyovdg vo agpnvetor yopig wopio
MITOVTIKY] y®yn, 1 KOAMEPYELD TOV GOPYOL, Y1 YPOVIKO ddotnua and 2
g 3 €1, O6tav £YOovpE KAVOTOMTIKEG GLVONKES £dAPIKNG VYPACiag,
KaBmg T0 PLTO KLPimG e&artiag TOL TAOVGIOV KOl EKTETAUEVOD PLIKOD
TOV GLGTNHOTOG, OEGUEVEL TO PLGIKO AlmTOo KOOMG Ko GAAa OpemTiKd
otoyeio amd 1o €dagoc. I' avtd GAlwote Bewpeiton onuovtiky 1M
oLUPOAT} TOL OTNV OKOJOUNGN TNG VEOS OEPOPIKNG Yewpyiog TV
YOUNADV EIGPODV.

4.5.4Xmopa.

['o va ethiyel 1o eUTPOUOL TOV GOPYOL ATTOLTEITOL KOAT] TPOETOAGIO
™G OMOPOKAIVIG, EmapKTg vYpacia kot Oeppokpacio ave twv 7 -10 °C Me
OTTOADLLOCEVO GTLOPO EEMEPVAL EVKOADTEPO TOLG KIVOUVOUG OO 1) EVVOTKEG
ovvinkeg omopdc Kol pmopel vo omépvetan Atyo vopitepa. 'evikd 1 emoyn
onopdg tov apyiler 1 - 2 efdopddec petd Vv Eévoapén omopdc TOv
apafOGITOL Ko 1) EMITUYI0 TOV PUTPOUATOS EIVOL GUYKPITIKE SUGKOADTEPT).

Ot 0avod0TIKEG TOIKIAIEG OTMEPVOVTOL GE OMOCTACES YPOUU®OY 35-
40cm,eved O kopmodotikég oe amootdoels 60 - 80cmuv apdevovror 1§ 80 -
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100cm oe Enpikn kaAMépyewn. 'Etot 10 oGO TOL OmOPOL Ve GTPEUUAL
KOpovetal ot oovodoTikég mowkidiec amd 3 - 4kg xwon 2 - 2,5kg otig
KOPTOSOTIKES,

H omopd yiveton pe Kot omaptikn 6itov mov tomobetel 10 omoOPO O
Babog 3 - 4cm. Av n vypooio dev elvar opkerr, cuvioTdtor vo, Yivel
KUAVOpIoUa LETE TN oTopd, OTTOTE TETLYOIVETOL KAADTEPO PVTPOLLAL.

4.5.5Apdcvon

[Topdtt Bempeiton amd o GUTA e TIG YOUUNAOTEPES AMOUTH|OELS GE
vepd M apdevon Oewpeitar amapoitnn (Mastrorilli, M., 1995). H
dpdocvon  TOL  GOpyov Olevepyeitar U OMOOVONTOTE GLOTNHLOTOC
(avAaxeg, katooviopdc, otaydva K.A.T.) 6€ Tpei¢ ouVNO®G TEPIOSOVE Yio!
Olec TIg Katnyopleg TV TMOWKIADV. ZTIC YOPTOOOTIKEG Mo Gpdevon
dtdeton pv v 1In xomn Kou ot 2 GAdeg peta v In kot 2n xomn. H
Gdpdevomn 610 KAPmodoTIKO TEAEW®VEL OTOV O KOPmWOS €ivanl 6TO YoAX
(TaAavomovrov — Xevoovkd, X., 2003).

Ewdwotepa, yia ta kAMpatikd dedopéva tov @eGGaAKOD KAUTOV O
HEGOG OpPOG TWV OCUVOAIKADV OVAYKOV GE OPOELTIKO VEPO TV
KOAMEPYEIDV KATA TNV apdevTikn Ttepiodo vmoroyiletor oe 480 M3bTp.
oLVLTOAOYILOHEVOL Kot €VOG  TOCOOTOL  OmwAel®v  mepimov  20%
(Zaxelhapiov - Makpaviovakn, M., 1996).

Téhog, a&iler va onuelwbel 011, e GMOTO TPHYPOALLLLO APOELONG GE
GUVOVOGUO UE LYNANG YOVILOTNTOG £0GPN dvvatal vo emTeLYBoVV TOAD
vyniés mapaywyéc. Emmiéov m emdpkelo apdevtikod vepol mailet
oNUoVTIKO pOAO oV Tapoymyn yAopne kot Enpng Popdlog kabmc kot
Coapng.

4.5.6 Apaiopa

[Tpokewévov 7y KoAMEpPyelec mov mpoopilovior yio Kopmod
TAVTOYPOVOG LE TO oKAMSUO YIVETAL apoima OVTOEC OGTE 0 aPlOUOS TV
QLTOV Kotd oTpEpupa vo Kopaiveton petacd 250001ig Enpkéc ko 5000
OTIC OPOEVOUEVEG KAAMEPYELES.

4.5.7 Avtipetomon Qillaviov

H Gilavioxtovia eivor mapopolo pe tov kadopmokiov. ['veton pe
unyovikd péoco Kot ClloviokTova. ATOTEAECUOTIKY] OTOJEIKVVETOL 1)
YpPNon TV TPoPLTPOTIK®V Tpomalivn 1 kouw CDAA ce do6ceig 150-250 g
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oto otpéupa. Eivar evmabég oto 2,4D wor Bewpeiton  mroydg
aVIOYOVIOTHG OTO Vveapd OTAO0, 1O0HTEPO TO KOPTOJOTIKO, OAAN
apyotepa yivetal 1oyvpog avtayoviotic (Falavorodiov — Xevdovkd, X.,
2003).ITpoctnkn Atrazinepetaomoptikd Kot TpoPLTPOTIKG pe doon 150
—200 mlbTp.

4.5.8 Xvykopion

To y0p10d0TIKO GOPYO GLYKOMILETOL [LE YOPTOKOTTIKY Unyavi OTav
enpaviCeton n ta&ovlio Ko Ta utd £rovv Vyog 1 uétpo mepimov.
Xuvn0m¢ yivovion 3-4 Komég avaldyme TMV GLVONKAOV TOV KOAMEPYEIDV.
Yy mepintwon mov 1N KOAMEPYELWD €lvol KOPTOOOTIKY TOTE KpiveToL
OKOTO Va yivel o€ pia cuyKoodn, Otov ol ELPAVICTEL 1] LowpT KnAida
GTOV TOOIoKO TOL Kapmov. ZVVNOME 1 GLYKOUIO TOL KOPTOV YiveTal 7-
10 nuépeg apyotepa Otav M vypacia wEoer oto  15-20%, pe
Oeprloormviotikry unyovy. H ovykoudn g okovmoag yivetar 6tav ot
ondpor Ppiokovior oto yaAo ko oakorovdet Enpavon. O omdpog
yopiletoar Tpv (kaAvtepec okovmeg) 1 petd v ENpavon (IFolovorodAiov
— Zevoovkd, X., 2003).Télog n koAAEpyEL umopel vo evalpwbel cov
Cootpoon). Avti 1 {wotpopn €ivar Mo VYeEoTN Kol ivol amaAloyuévn
amd 10 YAvko(idlo viovupivn to omoio eivar to&ikd yia to {oal.

4.6 AmoOikevon

EmiBaiieton amolnpoven Tov 6ropov TPokEUEVOL Vo amodnkevTel
pne  vypoocio  pkpotepn  omd  14%. Xpnowomolwovvionw  €101KA
amoénpavinplo. Kot Sloyxetevetal aépog pe Beppokpacio avaldoywg g
VYPOGiag Kot TOV TPOOPIGHd Tov omopov. H amobrjkevon yivetal kupimg
o€ HETAAMKA OO pe ovvOnkeg vypaciag pikpotepeg amod 13,5% kot
Beppokpacia mepimov 0 Babuovg Kedsiov, wdaitepa dtav mpoKettal yio,
6TOPO GTOPAG.

4.7 Ey0poi kon AcOévereg

To copyo {nuiovetonr amd 115 101eC aoBEveleg Kol €vTouo oL
mpocsPairovv Tov apafdcito, pe ™ Owpopd OTL TO GOPYo mobaivet
Mydtepec uiég amd TG aypOTIOES Kol TOVS UOKNTEG OTN veopn nAkio
(Zpnkag, 1991). 0t mo cvvnbicpévol gxbpol gival ot GLONPOCKMOANKEG
(Agriotes sp.)go npdacivo okovAnkt (Heliothis armigera)ro onoio tpmet
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To. QUALO KOl TOLG OYNUATICOUEVOVG KapTovs. Enpavtikol gyfpol sivon
emiong, n Loyo Tov GOPYOL TOV OO0V 1 TPOVOUET OEIGOVEL HEGO GTO
OTEAEYXOC TOV (PLTOV Ko Onpovpyel otoéc. Téhog, Tpémetl va avapepOel N
ocecquo.  (Sesamia nonagrioides)ing omoiog 1 TPOVOUPY  KAVEL
TapOUoteg TPOSPOAES e TO TPOTYOVUEVO.

O coBapotepog exBpdG ToL KAPTOOOTIKOD GOPYOL EIval TOL TOVALE,
Yo To, oTtoioL OV VILAPYEL TPOTOS Y10 ATTOTEAECLOTIKY) OLVTILETMTLGT).

Ot omovdaotepec acbéveleg eivar ot ™EEIC puTapimy, 01 omoieg
elvat ToAd évtoveg og yauniég Oepurokpaocies. [pémet va avapepBoiv kot
o1l onyppiiieg mov TPOKAAOVY VAVIGUO Kol OAvoTo TV UTAOV, 01 GTYELS
OV TPOKAAOVV TAGYIONGHO KOl PO OPIHLOVOT] KOl Ol CKOPLIGELC.
Eniong, o dvBpaxag kot to eAptvBoomoplo TposPfarAiovy Guyvda T0 GOPYO.
Yvviotovtol Ta 0 pétpa dmmg Ko otov apafdctto. To 1010 1Gyvel kot
Y TG TPOSPoréC TOL KOpmOL KoTd TNV omobnkevorn. Zuvnlwmg
avTipetOnilovtol pe Tn YpNom KOTAAANA®Y LUKNTOKTOVAVY, LE TN YPNOT
VY100¢  OTOAVUOGUEVOLD GTOPOVL, UE TN YPNOUOTOINCT  avVOEKTIKOV
TOIKIAIDV, UE OUEWWIOTOPA KOl HE KATUGTPOOY| TOV TPOocsPefAnuévav
taélovoiov (Zenkag, 1984).

4.8I1poiovta

O xopmdc Tov copyov mepiExel 12% npwteivn, 3% @utikd Ainog,
70% voatavOpaxec kot Alyeg Prrapivec, O Kapmdg YPNOYLOTOLEITOL OTTMC
Kot To pOLL, ONAOY G PAYDGILo 1| umopel va adecBel kot vo moporyOet
arevpt. Kvplwg, omv Aepikny kor ™ Acia, ypnoiuomoleitor o
dtatpoPn Tov avOpamov. ‘Eyet de v 1010 1} Ayo puxpotepn Bpentikn aia
o€ oyxéon HeE avTh ToL KoAaurokwov. H Ty tov eivon pikpdtepn oe
oY£0N LE TOV KAAQUTOKIOV. TNV AQPikn Tapdyetol omd T0 6TOPo Umvpa
nov Kiffer, evd o kayoAiouévoc omdOPOG YPNOILOTOIEITOL  OC
VTOKATACTATO TOV KOogE. 2tov Avtikd Koopo ypnowonoeiton g
CoOTpOoPn] Ko TPOPY] Y10t TOLALEL.

O ondpog avagépetal OTL €Yl TOALEC PAPUOKELTIKEG 1010TNTEG
OT®MG KOTOMPADVTIKEG, OLOVPNTIKES, HOAOKTIKEG, OVTIOEEWMTIKES VM
emiong €xel €vEPYETIKEG 1WO0TNTEG KOTA TNV €YKLUOGUHVY. YThpyovv
avaQPopES, Kupimg amd TV AdTKN Tapadoon, Tov AEve 4Tl eivat Y1oTpikod
Yl TO KOpKivo, TNV emAnyia Kot yio To oTopayomovo. Xt votwa Podecia
ol pilec Tov ELTOD YPNGIULOTOOVVTIOL Y10 TNV EAOVOGIN, Ol GTOPOL Y1
acBéveleg otnBovug Kot T d1dppola, EVE 0 KicyoS Yo T GLUATIOOT), TNV
Ivdia to @utd Bewpeiton avOeALviKd kot eviopoktévo kot oty NOTwo
A@pikn| og cuvdvaoud pe to Erigeron canadense lypnowuomoteitan yio.
éxCepa. v Kiva, 6mov o1 6mépot ¥pncLoToloHVToL Yio, TNV Tapoywyn
OVOTVEDLOLTOG, TO KEAV(POG TOL GTOPOL GLYOYNVETOL LE KaPE Cayopn Kot
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Myo vepd €101 MOTE VO OVTIHETONIGEL TNV 1A0pd. ZOUQOVO HE TOV
Morton ot Bayeveic Tov ynolov Curacaarivouy 1o aQEYNUL TOV GUAAOV
Yo v opd, eved aiébovv tovg omdpovg pe ekelva TG KOAOKLOAG
(Cresentia)yia ac0éveieg tov mvedpova. Ot kdrowkotr e Bevelovélag
Cectaivouv kol mOATOmMOOUV TOLG OmOpPovS Yo TNV dwdppowa. Ot
Bpaltiibvol Tivouv 10 agpéynua tov omopmv yio T1g Bpoyyitides, to Prixa
Kol GAAeC acBéveleg Tov otnBovg, mBavov YPNGLOTO0HY TNV CTAYTN Yo
mv BpoyyoknAn. Ot kdatowkor g Apodura Balovv koTdmAacuo otV
TAGTN €KEIVOV TOL VTTOPEPOVY OO TVEVLLOVIKT] GUUPOPNGT. ZUUPOVOL LLE
™ Potavikn tov Grieve,éva apéynua and 50yp. omdpov dwivuéva oe 1
Mtpo vepd, Ppaletor étor wote va pewwbel o OyKoC oTO GO,
YPNOCLLOTOLEITON Y10, TOL VEQPE KO TIG TAOTGELS TOV OVPIKOV GLGTILATOC.

Ex tov oteley®dv 100 0OKYOPOPOPOVL GOPYOVL, KOATOTV EO1KNG
eneEepynciog avAAOYO TOL COKYOPOKAAMIOV, EEAYETOL YAVKO GPOTL TO
omoio mepExel VYNAO Twocootd  cakydpov. Opiouéveg mowKiMeg
KoaAMepyobuevee vmod  kotdAAnAeg ovvOnkeg  divovv  youd  pe
neplektikoOmTa 13-17% 00Ky dpov, €K TOV 0TOiOL TO UEYAAVTEPO WEPOG
(10-14%)eivan caxyapdln. H yprion tov 66pyov 611 cokyapofrounyovio
HelovekTel amd amoyn KOGTOUG EE0YMYNG GOKYAPEDS, CUYKPITIKA TPOG TO
COKYOPOKAAOLO KOl TOL GOKYOPOTEVALL.

To y6pt0 Ypnoonoleiton g YAmpn Kat evelpmuévn (wotpoen. H
Opentikn a&lo Tov Gavo givorl Tapdpota pe Ta AL aypost®don. O cavog
Oewpeitor ToAD KaAOS Yoo Lo epyaciog Kol Kpeomapaywyikd Boogidn,
EVAD VOTEPEL YU AYEAAOES YOAOKTOMOPAY®YNS OOV KOTé KVUPLo AdYO
YPTCLLOTOLEITON 1) UM OTKT].

>m  Popnyovia  ypnowomoteitor  yuoo  €€aywyn  apdAov,
COKYOPOLY®V TPOTOVTI®V, €A0IOV, TOPACKELT] KOAANTIKOV OLCIOV KOl
OAKOOAOVY®V TOTMV.

To copyo &xel emiong dapopeg GAAEG OEVTEPELOVONG CNUOGING
YPNOELS, OTmG 1 Kotaokevn capmbpov (IMalavorodriov — Xevdovkd, .,
2003).

4.9 X0ykpion 60pYov — KOAGUTOKLOD

To cOpyo kot T0 KOAGUTOKL HO1AlovV ¢ TPOC TOV TPOTO NG
avamtuEeE®G TOVG, €rovv To 1010 mepimov péyeboc Kol EUEAVIOT Kol
KaAhepyobvtor o mapopowo mepiPdirovia. H Pacikn dapopd petald
TOoVG €ival OTL TO KOAGUTOKL EXEL L0 YOPOKTNPIOTIKY] KPITIKN TEPI00O0.
"El\ewyn vypocioc kotd v mepiodo avt EANTTOVEL LEYPL EKUNOEVIGHOD
mv oandooon. Avtifeta, to cOpyo pmopel vo vmopeivel o mePiodo
Enpoaciag Kot vo cuveyicel TV avantuén tov poMg EavaPpel vepo. Etot
T0 6OPYO UITOPEL VO OMTOOMGEL EGTM KOl 0L LETPL TAPOAYWYN EKEL TOV TO
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KaAopmokt Ba amotoyyove AOY® avemdpkeag vepov. Mia dAAN orovdaio
dpopd givor Tt T0 cOPYO AVTEXEL TOAD TEPIGCOTEPO OO TO KOAUUTOKL
oV vynAn Beppokpacio. Ot Beppokpacieg Tov Hyovg Twv 27°CHETovy
oplol oTNV EMOEEA KOAAEPYEW TOV KoAoumokiov. ['a to coOpyo ot
Oepuokpacieg avtég eival 10emdelc. Me Alya AOyr t0 cdpyo eivor o
KOAMEPYELDL KATAAANAN Yo, TTEPLOYEC TEPLOTOTEPO Oepuéc Ko AyodTEPO
VYPEG amd OTL YpeldleTal TO KOAQUTOKL YO0 TV KOVOVIKY] avamtuEn Tov.
To 66pyo aviéyel enione meptocdTEPO AMd TO KOAUUTOKL OTIG TPOCPOAES
eEVIONOV, OC o1 okpidec kot 1 Pyrausta nubilaliscafog kot ta aikdia
Kot to dAoTaL.

Q61060 TO GOPYO TOPOVGLALEL KO OPKETA LELOVEKTNATO. AQTVEL
T0 YOPAPL 6OV KaAMEPYNONKE COVTANUEVO OO OmOYEMG VYPACIOG KOl
alotov. Ot xoAMépyeleg mov 10 aKOAOLOOLV amodidovy UEIOUEVN
TaPAy®YN, WIOg 0Tav avtég elval OVOT®PIVEG TOV GIEPVOVTAL AUEGMG
LETA TN GLYKOMON TOV 6OpYoL. Avcyépeleg emiong mapovstdlel To cdpyo
o010 QUTPOUA Tov. H Bpentikny tov oo eivon pikpdtepn amd avtny TOL
KOAOQUTOKIOD, KOl 1) T TOV OTO EUMOPO 7O YOUnA. AAro éva
petovéktnuo etvon 6t mabaiver peyaieg (nuég amd ta Tovd, 18img dtav
KaAMepyeitaw oe meplopiopévn éktoaon (Pacovrog, K., Potiadng, A.,
1984).

4.10Eion 66pyov Tov YP1GLHOTOL0VVTUL G EVEPYELOKT] KAAMEPYELD,
4.10.1Ivadeg oopyo (fiber sorghum)

AvAAoya e TNV EVEPYEWONKT] YPNOT TOL GOPYOL dlaKpivovpe 60
TOWKIMEG, TO YALKO odpyo (Sweet sorghum)yw v mopoaywyn
BroaiBavorng, kot to wmdeg oopyo (fiber sorghumya v mopaymynm
Bopdlag.

To wvmdec cOpyo amoterel VPPIdIO TOL KAPTOSOTIKOL GOPYOL KOl
TOL GOPYOVL TOL YPNOOTOLEITAL YO TNV KATOOKELY] OKOOTOG. €2g
EVEPYELOKO QLTO, TO VMOEG GOpYO KaAMepyeital og TOALEG Evpomaikés
YOPpeg oA Kol 6to e€wTepkd. TTaporo mov €xel TPOMIKY TPOEAELOT),
a6 mpdoateg épevveg (Dalianis 1996, Chatziathanassiou et al. 1998)
GUYKEKPLUEVN KOAMEPYELDL TOPOLGIOGE uio EVTUTTOGLOKT)
TPOGAPUOCTIKOTNTA TOGO G€ €0UKPATO OGO KOl GE VITOTPOTIKA KAILATA.
Kdamow vBpidie mapovoiccav peydAn omdo00m Kol GE HEGOYEINKES
ocvvOnkes. Eilval emolo @utd pe peydAn @oToouvOeTiKy] wKovotnta,
neyaan mapaymyn oe Propdla, pe avioyn oty Enpocio kot pKpEg
arortoelg o dlmto. ‘Exet pkpn mepiektikotta oe Coyopn (9-12 %),
eV 1 VYNAN evepyelokn tov oéio opeideTon 6T0 LYNAO TOGOCTO OF
MvokvTTapIkES tveg (mepimov 2 tovovg/otpéupa) mov mepiéyet. To pilikd
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cvotnua gival ToAD OVETTUYUEVO e TOALEC TAGy1eg pileg, KATL TOL KaveL
T0 LTO TOAD avBekTIKO o€ GLVONKEG ENpaciog Kal IKavO Vo KIVNTOTOLEL
T0 PLGIKO Al®MTO Kot Ta OPENTIKA GLOTATIKA TOL €dGPOVS. Emiong, to
EKTETOUEVO PLLIKO GVOTNO GE GLVOVACUO LE TOLG TLKVOVG TANOVGHOVC
HELDVEL TOV Kivouvo O1Ppmong Tov €0A(POVE G€ AOPMIOEIS TTEPLOYES T
TAQLYLEG.

To wddeg 6Opyo HTopel va QUTPAOGEL GE LEYAAO EVPOC EOQPDV LUE
pH 5 -8 ka1 og €dapn pe peydin oarotdtta N odkoikotnta. Edaen
o&wva kat Baprd Oa mpémetl va amo@evyovtal.

Ymépvetal v AvoiEn, otav mn Oepuokpacia Tov €£ddpovg givar
nepimov 15°C. Ot amoctdoel v oepadv eivar 70 cm, evd to0 eutd
onépvovion avé 10 — 20cmeni g oepdc. Me 115 eEMANVIKEG GLVOT|KES
aroutovvror 300 - 700mmipdevon, avaroyo QUOIKA KoL LE TNV TEPLOYN
otV omoia KaAMepyeitar. Ov amoutfoglg o€ Almavorn eivorl Pikpés Kot
cuvNBwg mapéyovior S povadeg N. H amddoon oe yAwpd PBapoc ¢Oavet
toug 9 tovouc/otpéupa, eved oe ENpod tovg 3 tovovc/oTpéupa. I'vootég
ToKIAleg vddovg copyov givar 1 ABF 306,m NK 506,n H 132k n FS
5 (Panoutsou 2000).

4.10.2I'hvko copyo (Sweet sorghum)

Eivor eto10 uTo pe peydin @oToGLVOETIKNY IKOVOTNTO KOl VYNAN
anddoon Propdloc. H amddoon tov yrwpov Bdpovg eivor mepimov 9
tov/otp. kat Tov ENpov Bapovg 2 tov./atp. Avéxetal v Enpacio Kot £yel
WIKPEG amontnoelg o€ Almavon. Mrmopel va puTtp®doeLl o€ PHEYAAO €0POG
€00pMOV Kol 0 OG0T UE UEYAAT OAATOTNTO, OAKOAIKOTNTO KOl GTPAYYION).
Eniong, eivor apketd evdiwto 610 Tivayua 0tov 6tov oypd ETKPUTOVV
1Gyvpoti dvepot.

I'evikd, 10 K66TOC TOPAY®YNS €ival younid Kot 1 KOAMEPYELD
yiveton yopic dwoitepeg OLOKOAIEG. XNV CcLYKOWON OU®G, KpiveTal
EMTOKTIKT] 1 OVAYKN ¥PNONG €WOKOV unyovnuatog mov Eexwpilel ta
@OALQ ard TOVG Hioyovg.

To yAvko cdpyo €xet VYNAO mOGOGTO amd eOKOAN CvUOVUEVA
ocdxyopa Kot opyavikd kavoa (iveg). Me 6ot KOAAEPYNTIKT TEYVIKN
KabOc Kot opBoroyikn ypnon MTOCUAT®V KOl VEPOL, M TOPAYOYN
afavoring etaver ta 670 Itotp. (Nikolaou, N. 2000).

[Towdieg YAvkov copyov givar oi. SOFRA, KORALL, COWLEY,
KELLER xotr MN 1500.

76

Institutional Repository - Library & Information Centre - University of Thessaly
20/05/2024 18:24:12 EEST - 3.16.217.113



4.11Hopayoyn Proevépyerog

‘Evoc tpdémog mapaymyng Proevépyetlag eivar kot 1 eKpetdAievon
™m¢ Propdloc tov coOpyov TOo 0MOi0 KOAMEPYNONKE Yoo TV a&lomoinon
TOV U1 OTPOPIKOV 1N TV OELTEPEVOVGOS OIKOVOUIKNG CNUACTOG
TPOIOVT®V TOV, OT®G oTdOPOL, PAacTOl K.0L.

H adénon ¢ upéong Oepuoxpaciog tov miovitn Adym Tov
@ovopévov Tov Bepuoknmiov Kot n vrofaduion tov TEPPAALOVTOC GTIC
ueybleg moéAelc eivar  to  kvupOTEPO.  YVOOTA  TPOPANUOTO  TTOV
onuovpyovvral amd tig ekmounéc ponwv (SO, NO,, CO,, copoatidln) Kot
TG Oegpuikég exmouméc otov KOKAO aflomoinong TV GLUPATIKOV
evepyelokav kavoipwv (Beviivn, diesel). Kpivetar Aowmov avaykaio
Tapoy®yn oEVYovouEVeV Kavoipmy pe petypo aibavoing (USDA, 1990).

‘Hon n Evponn  xor  Apepikr]  €(ovv  mPoOYwpNoELl O
YPNUATOOTNON TOV EMYEPNCEMY TOV TOPAEYOLYV KOl TPOPOSOTOVV TNV
ayopd pe Proxavoiua. Emiong, ot HITA 0Oeopobetodv  e1dkég
(QOPOUTOAAAYEG OTOVG YPNOTEG aLTOKWVATOV 7oL Bo emAéouv g
Kavoun VAN to froloyikd kavouo. Me ta mopamdve Kivitpo 6e 1oy0
yio Ao Técoegpa €T N TOPUYOYIKN  KovOTNTA TG oBavOAng
avapéveror va tpumAaciaoctel uéxpt to €rog 2010 (Dinnen, R., 1991).
Inuewwveror eniong 0Tl ta. tElevtaia ypovie ot Bpalidio médve omd
TEGOEPO EKATOUUDPIOL OYNUOTO Kivouvionl Ue koBapn abavorn mov
napdyetal and ta putd (Aronson, J., 2006).

H anddoon oe yAwpd Papog tov yAvkod cdpyov xvuaiveTor amd
80-100 t/haotn I'eppavia, oe 92 t/hactv Ionavia (Curt et al, 1995k
vroloyiletanr va avélBer otovg 141 t/ha ommv EAAada (Dalianis, C.,
1996). Avtictorya N TOPAY®OYN TOL WOS0LG GOPYOL 6g yAwpn Proudlo
éptace tovg 90 t/ha o cvykoudéc otig apyés tov POwvondpov otV
EM\ada (Panoutsou, C., 1999).

2T0 CLUTEPAGLOTO TTEPAUATOC TOV TPAYUOTOTOmONKE 60T VOTIOL
Povpavia, avaeépetar 0tt n p€ytotn moapoymyn oe Enpn Popdalo tov
YAVKOU G6Opyov €ptace tovug 2,8 thtp. , Ympic TEPOPIoUODS OTIG dOCELS
apdevonc (kdivyn tov avaykov oto 100% g eatuicodiamvonc)
(Roman et al., 1999).

Avtiotoryor MTOv  KOL  TOL  OTOTEAECUOTO  TEPOAUATOV OV
wpayuatomombnkav oy lomavia, 6cov agopd ™ mapaymyn o€ Enpm
Bopala 0L  YAUKOOL KOl W®OI0LG GOpyov, epapuolovtag Tpia
drapopetikd eminedo AMmavtiknig ayoyns (0, 60, 120 kg N/ha JEtot n
oMo yAvkov copyov Keller éptace toug 2,8 tbtp. kat n mowidio Tov
wmdovg cdpyov H-128 tovg 2,6 tbtp. oe mopaymyn Enpnc Propdalag
(Curt, D., 1998).

Agv mapotnpnOnkov emiong oNUAVTIKEG O0POPEC GE TAPUYMYN
Enpne Pondlog oe meipapa mov deENyOn oty Itaiia. Epapuolovrog
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tpion Sapopetikd mpoypdaupate Aimavong (0, 100, 200 KG N/ha )ot
néyloteg amodooelg o Enpn Propala kopdvonkoy ota enineda tov 2,1 ue
2,4 tlotp. Kol PHOMOTO OTIC ETOVOANYEL OTIS OTOIEC EQUPUOCTNKE M
uéytotn 66om alwrtovyag Aimavong (Venturi, P., 1999).

nuovtikd vynAés moapaymyéc oe yAopn kot Enpn Propalo
napatnpnOnkav oe meipopo mov €ywve otnv Kevrpik EAAGda pe
drpopetikég uebodoroyieg Gpdevong Kot UAMOTO OMOVGIN AUTOVTIKNG
ayoyns. 'Etol,  oto mepopoatikd  tepdyll mOv  opOELTNKOV  UE
EMPAVELONKT OTAYONV dpdevon m pEyrotn mopaymyn Enpng Propaloc
ayyi&e toug 1,3 t/hakor akoAovOnoe n dpdevon pe kavovi fpoyng pe 1,2
t/haénpng Popdlog (Sakellaeriou — Makradoanki et al., 2001).

Bdon melpapatikddv amoTeAeGUATOV TPOKOTTEL ETIONG, OTL 1] TAEOV
Tapay®YIK molkidior Yoo T EAAnviké dedopéva caxyapodyov cdpyov
etvan ) Keller (3,8 t6tp. Enpnc Propdlog) kot akorovBovv, n Tracy kot
10 VPpidio H132 (3,7 tbtp. Enpnc Propdloc)(NikoAdov kKot cuvepyarteg,
2000).

BéBato onuavtikd podlo otnv mapayytkdtnto tov eutod tailovv,
TEPOAV TOV KAUOTOAOYIKADOV OE00UEVAOV, 1| YOVILOTNTO TOV €0G.(POVG KOl 1
KOAMEPYNTIKN TEXVIKY OV €papuoletor. Avtibeta oe KAMUATOAOYIKES
Caoveg Omov M EAAEYM VEPOL Elval GNUOVTIKT] O KLPLOTEPOS TOPAYOVTOC
HEY1oTOTOINGNG TNG Tapoy®YNS ivan to dtabécipo vepd dpdevong. Xnv
TEPIMTOOT OV 1 KAAAEPYELL OpdEVETOL Elval TOALL VITOGYOUEVN, £TGL
®ote  pHe  péTplo.  MOGE  APOELOMNG VO CTUEIOVOVTIOL  DYNAEG
TOPAYDYIKOTNTEG.

Ye melpdpato Tov TpayuaToTomonKay eavnke 0Tl pe HETPLOL TOCH,
apdevong g TaEng tov  250-300 mml/year £ovv  onuelmbet
Tapoy@yKdTTEG TOL LITEPPaivouv Tovg 3,5 thtp. og ENpn ovcia 1 TOvg
1,416voug wodvuvapov tetpehaiov (Dercas et al., 1995).

Apywkd Ba mpémer va Pertiowbel m odvcida mopaywync. Avtd
EMTUYYAVETAL LOVO UE UEl®ON TOL KOGTOVLG TAPAYWYNG, CLYKOMONG,
amofnkevongs, puetapopds ko encsepyaciog. TELog Oa mpémel va avEndei
N OLVOAKE Tapayduevn mocdtTo oV Propdlog amd tO0 PULTO TOL
copyov. Oa mpémel ONAAOTN Vo YIVEL COOTN EVIUEPOCT] TOV TOPAYDYDV
Kol vo 0eomoToUV  POPOOTOAANYEC YOO OVTOVS TOL  ACYOAOVVTOL
OTOKAEICTIKA PE TNV KOAMEPYELD TOL cOpyov. EmumAéov, Oa mpénel va
divovtal e cLYKEKPIUEVO YPOVIKA TAOICLO EMOOTHGELS Yol TNV Ayopd
YEOPYIKAOV UNYOVTULATOV GTOPOV, OyPOYNIUK®V K.OL.

4.12Behtioon

To cdpyo éyxel pelemBel emotapévmg amd YEVETIOTEG Kol BEATIOTES
eLTOV. O YPOUUTIGUOS TOV KOPTOV, 1 TEPIEKTIKOTNTA TOL GTEAEYOVS OF
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COKYOPMOES OVGIES, 1 avToYN OTIG aoBEveleg Ko GAADL YvpiopoTo £TuyoV
wiaitepng Tpocoyng and Tovg Pedtimtéc. Idwitepa otig yopeg Tov Tpitov
Koéopov yiveton coPopn mpoomdfewr vo. Pedtiobel n Bpemtuc) a&lo tov
KOPTOSOTIKOY GOPYOL GTN XP1OT| TOL Y1, ToV AvBpmmo. OAeG o1 VEES TEYVIKEG
™M Pertidoemg (molvmhoedia, LETOAAAYES, SLOOTAVPMGELS LETAED E0MDV)
ypnowomomdnkav otn Peitioon tov. H xoatddinén eivar 1o véa
Topaywyika vpidia cOpyov, Tov dradidovial OA0 Kot TEPIGGOTEPO, TOCO
GTOVG KOPTOJOTIKOVG OGO Kol GTOVS GAVOS0TIKOVG TOTOVG. [1pémet pe v
evkapio vo tovicBel 0Tt 01 cOvodoTIKOL TOTOL GOPYOL €ivar TEAEIMC
doopeTIKol amd TOVE KOPTOJOTIKOVS, TPAYH Tov 0ev cvuPaivel oTov
apapooto. H otpeppotiky amddoon Ttov KapmodoTikod GOPYov OTIg
H.ILA. tpimhaciaotnke petald 1940«xon 1970.

4.12.1M£00601

To cOpyo eivar pUTO GLYVA SLACTAVPOVUEVO, LE EVIOVO ETEPMTIKA
eowvopeva. H OvokoAio omv mopaywy Ttov vBpwliov, AOY®
ePpUaPPOdITOV ovOEDV, avAYKOoE TOLG TOANIOTEPOVLS PEATIOTEG Vo
epapurolovv T ueBOdOVE PEATIOGEMS TV ALTOYOVILOTOLOVUEVMV PUTOV
yio TN omuovpyin véwv mowkiMav copyov. H  dvokoria  avtn
nopokauednke televtaic pe v amoktnon  (yovidwokng kot
KUTTOTAQGLOTIKNG) OPPEVOCTEPOTNTOC. AlooTopmon Umopel va yivel
Kol pe dAla €idm tov yévoug Sorghum.Etot Bpébnke otv Apyevtiviy
VPPI010 TOAVETEG amd PLGIKN dCTAVPON HETAED cdpyoL Kot fEAMOVpQ
mov ovoudotnke Sorghum almumkol to omoio KoAlepyeitar oG
yoptodotikd otig H.ILA. wor dhdec yopeg. Emedn elvar moivetég won
eniong twvalel Tov ondpo tov, vrdpyel oPog va kataotel {iLavio oTig
YDPES AVTEG.

Nuepa mapdyovior vPpidla EVTOC TOL €100VE TOV VIEPEYOVY GTNV
andooon katd 25 - 40 Yovykprtikd pe TG cvvniopéveg TOUKIALEG
cOPYOV. ZNUEUDVOLUE €0M TTWG GTO GOPYO OV TOPOLGLALETAL 1| EVTOVN
HEl®ON NG TOPAYOYIKOTNTOG OV £ivol YOPOKINPIOTIKN OTIS Kobopég
GEPES TOV KAAQUTOKLOV.

Ym  omuwovpyic  vppwdiov  ypnowomowovvior 000  TNYEG
OPPEVOCTEPOTNTIG:

1. IMoucihia Day. Ta appevdotepa T TG TOKIAMOG VNG, Oivouy pe
OPIGUEVEC TOIKIATEG TAAL appeVOSTEIPQ, EVD pE GAAES YOVIILA VBPidta. [
NV Topaymyn Tov vPpdiov ypnopomolovvial Tpelg oelpés (A, B, C)kat
d00 aypoli O10GTOVPMOCEDY KATH TO KATMTEPM GYTLLOL:

a) Xepd A. Kollepyeitar o€ omopovopévo yopder 0mov divel
evtd katd 50 % appevootelpa. Amd To 0pPPEVOCTEPD, GLAAEYETOL
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ondpog, 0 omoiog mapNyOnke amd yOpn TOV YOVIH®V QLTAOV TG (010G
TOWKIAlaG, Ko omépvetal otov aypod olaoctavpocewv 1. Ta o@utd
eAEYYOVTOL TPV TNV VOO Ko 000 Vot YOVILLOL OTOLOKPOVOVTOL.

B) Zewpd B. Eivor yoviun, yopic yovidio omokoTooTdceEmS NG
YOVILOTNTOG KOl OVOTOPAYETOL  GE  OTOUOVOUEVO  YOPAPL.
Xpnoyomoteiton m¢ EXKoViaoThS TS A otov aypd 1.

v) To mpoidv ¢ dwotavpmcems AXB tov aypov 1 onépvetar oe
YPOUUES OTOV aypO SOGTAVPMOCEDV 2. G EMKOVINGTNG YPNCLLOTOIEITAL
n oepd C, m omoio eivar yoviun ol cvyypoveg €xel  yoviola
OTOKOTOOTACEWMS TNG YOVILOTNTOG.

0) To mpoiov tov aypod 2 (AXBXC) cuykopiletar kot divetat oTovg
Tapoywyois yio KaAMépyela (["aiavomoviov, 2003).

2. Kvtromhoopotikyy oppevosTtelpOTNTE. X' 0LTH TNV TEPITTOON
YPNOCUOTOLEITOL 1) AKOAOVON TAKTIKN Y10 TV TAPOY®YT| TV VPP1dimV:

a) Xepd A. Eivor oppevootelpn kol avamopdystol o€
OTOLOVOUEVO aypd amd TV avtiotoymn yoviun cepd A', mov dlapépet
UOVO ¢ TPOG TO KUTOTAGLLOL.

B) H oepd A dwuoctavpoverorl pe m ospd R, mov mepiéyet yovidia
OTOKOTOOTACEWMS TNG YOVILOTNTOG.

Y) TO mpoidv ¢ aming daotowpmdcemg AXR amotekel t0 omdpo
10V VPP1diov ov datibeTan oToVG Tapaywyove (I"alavoroviov, 2003).

4.12 . 2I'vopiocpata yio Beitiooon

Ta embountd yopoxtnpiotikd eSoptdvial amd T0 €005 TOV
TPOidVTOG Y10 To omoio kKoAAepyeital To copyo. To Opyo KaAlepyeiton
Y Koprd, cavd, eveipmor, Pookn, TOPAY®YN GlPOTIOV, KOTOCKELN
copmBpwv, ®¢ eutd Proevépyelng kAm. ‘Etot, avdioyo elvor kol to
YOPOKTNPIGTIKE TOV EVOLAPEPOLY TOV PBEATIOTN, TO KLPLOTEPO OO TA
omoia givot ta akOAovOa:

Améooon. Amotedel v wvplotepn emwdiwén Tov  PeATioOT.
Ynapyovv moAlol mapdyovieg, mOv avOAOYO LE TOV TPOOPIGUO TOV
mpoidvtog, emnpedlovv NV TAPAYOYIKOTNTO TOL GOpyov. Tétolot
Tapdyovieg elval 1 TPOWOTNTA, TO VYOS TOV QUTOV, 1 POTOTEPT0JOC
K.Q., ovoAoyo kot pe to mepBdAlov KoAAEpYEldg tov (Xpnkag, 1991).
['evikd o1 kapmodotikég TotKidieg ivarl Bpaydowpes (kdtm tov 1m), evod
Ol YOPTOOOTIKEG TPEMEL Vo, €lval VYNAOCMOUES YIO. HEYOAN 0mrOd00M
ovtoudloc (aravomoviov, 2003).

HMpowoétnra. H embBounm mpowdmra oyetifeton Katd xvplo
Adyo pe ) Practikn mepiodo ¢ meployne. H ypnoomroinon tov cdpyov
YL covO 1 Kapmo, 1 OTOPA TOV GOV KOVOVIKN 1 EMIGTOPN KOAMEPYELL,
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(devtepn KOAMEPYELD UETO OO YEWEPVO GLTNPod) K.A.M. Aapfdavoviol
VIoOY.

Avtoyf| og gyBpodg ko acBfveres. Xt0 onueio ovtd £yve
onuavTikn Tpdodog, 1img Yo avioyn otig acéveieg. Q¢ mpog ta Evioua,
01 TPOIUEG TOIKIMES amoPevyouV apkeTéS TPOGPOAES.

Avtoyn oto tivayua. Me tn yevikevon e Unyovikng GLYKOUONG,
N oavtoyn oto Tivaypo mopovctdlel peyaAvtepo evolapépov. o va
epyaotel 1 0eplloaloVioTIK) TPEMEL O OMOPOC VO PNV €YEL TOAAN
vypacio. [V avtd kabBvotepel 1 Guykoud”], omoTE 0 Kivovvog TIVAYUaTOg
TOL 6TTOPOL Kol (Y ord TovAMd eivon pLeyaAdTEPOG.

Inpuéc amé moold. To xapmodotikd cdOpyo cuvyvad veictotol
MMwég and to movAd. o v mpootacia amd ta TINVA  EYouv
dnuovpyndet oto Iopan, opiopéva vPpidla pe SLGAPESTN YELOT TOV
mv avimwefovv To WOLAWL. Metd v opipavon 1mn yedon oty
eCapavifetonr Kot ovvendg o Kapmdg eivar e€icov koAdg, OTMC T
cvvndiouéva vpidio.

Avtoyl oto mAGywoopo. A@eopd Kuplwg TIG KAPTOOOTIKEG
mowkiiec. 'ETol o1 yaunAdcmuec TOWKIAIEC Kol TOIKIMES OV OVTEXOLV
0TI 0608veleg Kat Ta Evtopa £YOVV KAADTEPT OVTOYT) OTO TAAYLOGLLO.

Ipocappoyn ot pnyoviky ovykopdn]. Ot yoaunAOcOUES
TOWKIMEC €lvonl O KOTAAANAES Yio HNYOVIKY] GLYKOUION, KOl EVTLYMC
elvor ko mo moapayoywkéc. Tlowidiec mov dev mAayidlovv ko dgv
Tvalovv Tanplalovy emiong oTn UNYXOVIKY) GLAAOYT] TOV KOPTOSOTIKOV
GOpPYOV.

H pnyovikny cvykopidn tov covodoTiK®V TOKIMOV cLVROe dev
mopovotdlel TpoPAnuoTaL.

Mowtnra. Ta mpoidvia tov GOpyov £YOLV TOAAEG YPNOELS.
Avaioyn givor Kou 1 TpoomdBeia PEATIOCEMS TOV TOIKIAMODV.

a) Kapmodotikd copyo. Eviiapépel n ynukn cvetaoT Tov Kopmon
(m0600T0 MPpOTEIVOV Kol ouvAov). o v mopaymyn oudAov sivol
avemMBOUNTEG O1 YPOCTIKEC TOV KOPTOV, YTl OIroppo@ovVTOL KOTd TNV
e€aywyn Tov apdAoL Kot To YpouotiCovv. Ao TV GAAN TAELPA OU®S, TO
KITPVO EVOOGTEPLLO, TTOL OPEIAETOL OTIC KOPOTIvES Ko TIC EavOOPOAAEC,
elvon Opentikotepo.

B) Xoptodotikd cdpyo. Evdiapépel ekto¢ omd TO MOGO NG
YAopoudlag, N TENTIKOTNTO Kol 1 YUK ovotacn. Eivor embBount) n
VYNAN TEPLEKTIKOTNTO GE GUKYOPOVYO YLUO, 0 omoiog kvpaiveror amd 17
- 48 %. Avtifeta 1 TEeplEKTIKOTNTO 0€ TPWGSGIKO 0&D glvarl avemBHunm
Kol TPEMEL VO KpaTeital 6€ 0G0 TO SLVATOV YOUNAOTEPO TOGOCTO
(Zonrog, 1991).

Y) Zayapovyo cdpyo. Evdapépel  meplektikotnta o€ oyopovyo
youod (I'odovorovrov, 2003).
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Hopayoyq Enpig Propalos. Amotedel v KOpla emdioén Tov
BeATid OTOAV TO GOPYO YPNOUOTOIEITOL OTTOKAEIGTIKE Y10 TNV TAPUYMYY|
Bloevépyelog. Xt10x0g TV PeEATioTOV €ivol 1 dnpuovpyio TOKIMOV 01
omoieg G€ CLVOLAGUO HE TNV EQOPUOYY] CUYYPOVAOV KOAMEPYNTIKOV
TEXVIKOV 00, amodidovV iKavomom ikt mapaymyn Enpng Propdlog.

4.13Xnpacio Tov copyov Yo TNV EALGOQ

To cvunépacpa mod PByaivel and to dca MON avaeEpOnKay yio To
cOpyo elval O6tL T0 QUTO aVTO Tpoocapudletor oe mepPdAlovto e
KaAoKapwvn Ppoyodmtwon, Tta oroio dSpmg £xovv Vyog Bpoyng KpOTEPO
ar’ ot yperdleton 10 KoAaumokt 1 éxovv Beppokpoacio vynAdTePN Ao
ot Tov givol EuVoikn YU avTd. LTIG TEPLOYES doL N PPoYOTTMOT Ko 1)
Oeppokpacia  givor  guvoikég Yo TO KOAOUTOKL, TO GOPYO Ogv
KaAMEepyEiTaL, Y10Tl TO KOAQUITOKL £YEL LEYOADTEPO SVVAUIKO 0TOOOGEMG.

H EXAdoa yapokmnpiletar and Bpoyxdntmon kupiog 10 eOvOTmpo
Kol 1o yewova. Emopévoe to yempovidtiko oumpd Ppickovior oe
TAeoveKTIKOTEPN B€om £vavTtl TOL GOPYOV, OTAV AVTO deV aPOEVETAL. €
Yopaelo yovipo kot pe aebovio vepod apdedoEMC TO  KOAOUTOKL
TAEOVEKTEL vavTl TOL cOPYOV, yloti divel peyarvtepec amodooels. Exel
OU®G oL Ta 04PN Elval peTPiag YOVILOTNTOS 1 PTWYE Kol TO apOEVGILO
VEPO TEPLOPICUEVO, TPOIUN KOl TOPAYOYIKA VPpida copyov 6Oa
UTOPOVGOV VO GLVOY®OVIGTOLV TO KOAGUTOKL, 1010¢ TO EMIGTOPO, TOV
OTEPVETOL KO OVOTTOCCETOL OTNV o Bepun| mepiodo Tov KAAOKOPL0V.
Onwg eldape, n Oepuoxpacio katd 10 06pog omv EALGSa, evd givon
OPLOKT Y10 TO KOAQUTOKL, Yoo TO cOpYo €ival €uvoikn. 'Extog avtov, to
cOpyo mapovotdler To mAgovékTnUa OTL givor avOexTikdtEPO oTNV
Enpocia, o€ oplopéva  évtopd, oto OGAOTO Kol OAKGAW, Kol v
ovykopiletar pe T1g 0eprlooh®VICTIKEG TTO» YPNCIUOTOOVVIOL Yol TN
GLYKOLUOT TOV GLTOPLOV.

®a uropovcee AOUTOV Vo TTEL KOVEIC OTL TO KOAQUTOKL KOl TO GOPYO
elvar 000 PLTE OV TO €va GUUTANPOVEL TO AALO oTNV 0ELOTTOINCT TOL
nepiarrovtoc. To mpmdTo a&lomotel yovipa yopdelo Kot agbovo vepod,
EVOD TO OEVTEPO PTWYOTEPO YMPAPLOL KAl TEPLOPIGUEVT Bpoyn 1 dpdevoT).

IMa v dpa to 60pyo eddyiota kKarlepyeiton oty EAAGda. Katd
to 19621 xoiiépyern tov katéhaPe povo 10.000ctp. yio kapmd Ko
52.000071p. Y10 oxkovOmeg. To 6Opyo Yo kKapmod KaAMepynONKe KupiwS 6TO
vopd Kapditong, evd 10 6dpyo yia okovmeg oto voud Efpov. Taviwg,
EMEWON KAl GTO GOPYO €xeL NON TPOY®PNOEL TOAD 1| EKUETAAAELGT] TV
TAEOVEKTNUATOV NG ETEPMOEMS HE TN Oonuwovpyio vivov vBpdionv,
Qoivetal TMG T0 6OpYo VIO Apdevor pmopel vo kKaAiiepynBel Ko otV
YOPO, LOG LE ETLTVYLOL.
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4.141vmdeg Lopyo ko Evépyera

AmO 10 WWdOEG COPYO KOU MO GLYKEKPEVH omd v Enpy
mapayouevn  Propdlo TOL TOPAYOVIOL TO OTEPEG  LOPEOTOINUEVQ
Brokavoua 1 melhéteg (pellets) ta omoia givar pia aprot kot @OV
Adon v avtikatdotoon tov meTpelaiov Oépuavons. To pellets gival
ocoumiecpuévn Propdlo ONAad avavEDGIHO - OVEEAVTANTO KOVGILO TTOL
dev pumaivel to mepBaAloV.

dvowd otnv EALGSa givar dyvwoto kKaoHo, VO 6TV KEVIPIKN
kot Bopera Evpdnn n ayopd meldétoc yvopilel peyddn avinon (pellet
boom). Xt1c svpomakéc yopec ta pelletsypnopomolovvior evpémg €6
Kol 2 0eK0ETiEG avVTIKANOTAOVTAG TO TETPEANLO BEPLOVONG KOl TO PUGIKO
aéplo, pe cofapd OeTikd amOTEAEGUOTA YLOL TNV OIKOVOUIO, TOLG KOl TO
nepPaAroV.

H mpdt VAN tov melietov eivar Popalo mov umopel vo
TPOEPYETAL OO SAPOPEG TTNYES LIOAEUATOV. EvdeikTtikd avapépovtol
TO. TOPOKAT®: vmoAeippoata  Prounyoaviog kotepyaciog &EdGiov  (my
TpLoviole), vroAsippotTo TV KoAAepyeldv (dyvpa, oteAéyn Poufokiov,
Khadéuata), daotkn Propala (Sryeipion dacmv), avtoeung Propala (my
KOAGLOL).

Eniong n Bropalo pmopet va givon kahdepyovpevn, katt mtov Bondd
OTOV TPOYPOUUOTIGUO KOl TN OCULVEYN TAPOYN TPOING VANG O1TN
Bropnyavio meAdétag. EvOektikd avapépovial wg TEToEG KOAMEPYELEG
(evepyelaxég) ot e&ng: Ivoeg aopyo, Ayplaykivapa, Micyavioc, Kevaeo,
Ko, Switchgrassefdoc keypiov). Eniong pmopodv va kariiepynbovv
Kol daocwkd €ion omwg Evkdivntog, Wevoaxaxia, Itid, Aegdxa, Huepn
Kévvafn k.o

H mopayoyn tov medietov (pellets) yivetor oe avrtiotoryeg
novadec emeCepyaciag. Ov meAlétec (pellets) elvar pikpd kvAwvdpika
tepdyo. ovpmeouévng Propalog (omd d1popec KOAMEPYEIES, OUGIKN
BroudCo, vmoAeippara Prounyaviag EGAov my mwprovidie KTA) Sopdpwv
ueyebov (m.y. dapétpov 6 MMkatr unkovg 30 mMm).Or TeArétec Exovv
vypooio 8-10 % €101kd Papoc mepi ta 650 KA avd kKvPikd péTpo) Kot
Oepikn aio mepi ta 17-21 MJI/Kg gvaroya pe to €idog ¢ Propalag),
nAadn 2 KAd meAlétog 1sodvvapodv Alyo Aryotepo amd 1 Adtpo
netpelaiov (GreenDream 2009).

H ovumieouévn Bropdalo oe popen meAAETOC EMITPETEL SLOVOUT KO
amoONKELON TOV OTEPEDMV KOVLGIU®V TOPOHO UE LT TOV VYPOV
KOLGIHOV Kot Kafiotd dvvatny mm xpnom Y owlokn Oépupaveon 1
Oépuavon Ktiplov kol GAA®V €YKOTOOTACE®V OT®G Yo TOPASELYLLOL
Bropnyovikdv povadmv.

Ynueidvetror 0Tl VTAPYOLY ETOEG ADGEIS Y0, TOVG UEYAAOLG
Katavadlotég (Bropnyavieg, Eevodoyeia KTA) 0mov £tolua Koviévep (Ommg

83

Institutional Repository - Library & Information Centre - University of Thessaly
20/05/2024 18:24:12 EEST - 3.16.217.113



QOIVETOL KOl OTIC QMTOYpapies) pe mAnpeg eéomiioud (Kowotnpeg,
amoONKN-GIAO KTA) EVOOUATOVOVTOL GTO VTAPYOV dikTvo Béppavonc (ue
amAd by pass).Ot kavotipeg meTperaiov 1 aepPiov TOPAUEVOLV ®C
epedpkol. H e&éMén oto emtepikd eivan tétola, mov M mpoundewo
KOoipov TeAAETOC (AvEPOSIUGIOC) GTOVG LEYAAOVS KATAVAAMTES YiveTal
TAEoV avTtopata: Evag oacOntpag vdpyel ot deEapevn anobnKevong,
Kol Alyo pv adeldoel 1 amwobnkn €100moteiton avTOUOTA O TPOUNOELTNC
neAETOG e SMS.

Ext6g and v ann 0épuravon Ktpiov Kol KOToKIdV VITdpyovV
Kot GAAES xpnong tov pellets.I'o mopddetypio, KEVIPIKES EYKATAGTACELS
CLUTOPAYWYNG NAEKTPIKNG EvEPYELOG Kat BEpuavong 1 uoévo Béppaveng
pe diktva TmAeBEppavong oKicudy, givol epapuoyég mov cvviopo Oa
dovpue ko otnv EAAGSa.

Aoym g poydaiog avEnong g ayopds meAlétag yio Bépuavon
otV Kevrpum kat Bopeio Evponn, n Bropnyovio mtopoaymyng Kavotipmy
TEALETAG €XEL KOVEL PEYAAO TEYVOAOYIKA GAMATO UE OTOTEAEGLO Ol
KOVOTNPES TEALETAG TTOL KUKAOPOPOVV GTO EUTOPLO CNUEPA VO, EXOVV
TOAD peyddn amddoon, mapouowo mAEov (] Kot peyoAdTepT) HE TNV
amoddoon TV kovothpwv metperaiov (80-85%). Eniong n tpogodocia
oV Kowoipov (pellets)ostov kowotipa omd o0 YO®Po amodnkevong ival
OQLTOUOTN, LE UNYOVIKO 1] TVELUOTIKO GUGTNLLO.

H Aovikn tyun g meAlétog ot yopa Loc, TNV Topodsa edom,
etvau epi ta 180-200evpm/tovo. Onwc mpoovapipinke, 2 KIMG TEAAETOC
1eodvvapovv mepimov pe 1 Aitpo metpedaiov. Bdoel tov mapondvo, gival
EexaBapo OTL 0 KatavoloTg Tov Ba emAééel T Bépuravon pe meAréta,
Oa &yer kdotog Oéppavone mepi ta 0,4 evpod (40 Aemtd) avd Aitpo
160d0VapoL  TETPELAiov. AEOOUEVOL TOL YEYOVOTOG OTL TAEOV  TO
netpéhato Béppovong kovpoaivetor oto 0,7 gvpod (70 Aemtd) to Adtpo,
TpokLITEL OTL M Bépupavorn pe oteped KaOoo TopEyel UHeimON TOL
kootoug Bépuavong mepimov katd 40% oce oyéon pe TO TMETPEANLO
0épuavonc (GreenDream 2009).

To owovopkd 6@elog amd T peimwon tov kéoToLG BEPUOVONG,
yiveTon TOAAAMAGGLO GTNV TEPITTOON TV UEYAA®V KTipimv (oyoAeia,
vocokopeia, Eevodoyeion KTA) N tov Propunyovikov & Bepuoknmiokdv
HOVAd®V, VD HEYAAEC €lval KoL O1 TPOOTTIKEG Y10 TN YPNON TS TEAAETAG
otV TMAEBEPLOVOT OIKICU®V.

[Ma tovg peydiovg KatavarlmTEg ot TIHEG GLVIOMG OLOLOPPOVOVTIL
oto. 130-150 evpw/tovo (OnA. Ty 160dvvapov metpelaiov 26-30
Aentd/MTPO), OMOTE OTNV TEPITTOON ALT O KOTOVOAMTNAG TEAAETOG
e€okovopel mavo omd 10 50% v cuvorikmv e£60wv yio Bépuavon (oe
oY£0M LE TO TETPEANLO).

BeBoing ta mapomdve  vovuepo  eivor  EVOSIKTIKA  yloo  TOV
KOTOVOAMTY] KOl TO OQEAOC umopel va givar UikpdteEPo AOY® avENGNG
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TILOV oTNV ayopd meAéTag (kepdookomia), Mg GLVETELD TN WENGNG TOV
netpelaiov. Edm mpémer va Eexoboapiotel OTL TO KOOTOC TOPOYMOYNG
neALETOG (o€ avtifeon pe GAAD KOOOLUO) HELMVETOL GUVEXMG AOY® NG
TEXVOAOYIKNG €CEMENG Ko NG PBeATioTomoinong OA®MV TV KPIK®OV NG
napayoykng advcidag (GreenDream 2009).
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KE®AAAIO 5

EI'KATAXTAXH TOY IIEIPAMATOX —YAIKA KAI MEO®OAOI

5.1 Tevika

To meipopo oelnydn oto Aypdktmuo T0VL  TOVETGTHUIOL
®eccariag, omv guputepn mepoyn tov Beleotivov (N. Mayvnoiog)
KaTd TNV KaAAepynTiKny tepiodo Tov £tovg 2008.

Meletnke n emidpaocrn g vmoyswg otdydnv dpdevong e
EMEEEPYAGUEVOL OOTIKA amOPAnta otnv avamtuén Kot omddocn Tov
wdd0vg cdpyov (Sorghum bicolor L. Moengh mg evepyetakolh pLTOL, Kot 1
aloAoynomn ¢ egotkovounong vepold omd TN ¥pNHon VYPAOV OCTIKMOV
amoPANTOV £vavTl TNG ¥pNons kabapov vepo.

5.2 KMpotikd ogoopéva

Ta petemporoyikd dedopévo (Beppokpacio aépa, Ppoydntmon,
VYPAcio. ATUOCEALPOS, MAOPAVELN, TOYVTNTO OVELOV GE VYOG 2M oo
TNV EMPAVEIL TOL €JAQOVE) Kataypdenkay oe oplaion Pdon amd
OVTOUOTO UETEMPOAOYIKO oTafud mov Ppioketar akpiPag dimia ocTov
nepopotikd aypo. To kAipo tov Beleotivov Bewpeitor 10 TLTIKO
NREPOTIKO KATHO TG evpOtepng meployns ™ Mecoyeiov, pe peydieg
dloKkvudvoelg otn ddpkelr Tov xpovov (vynAég Oepupokpocies To
KoAokaipt Kot younAEG Oeprokpacieg To yEumva).

5.3 Edoa@oroyka dedopéva

Ta yopokmplotikd g tomobeciog TOL aypoKTHUOTOS €ivor:
Yyoéuetpo 70 m,T'ewypagikd mhdroc 39°23'Bopeto, 'emypapikd prrog
22°45 Avatolko. To €dapoc 610 omoio mpaypatorombnke 1o meipapo
elval koAl amootpdyylapevo, acfestodyo, 1AV0-0pyIAOTNAMIOVS VOTC
oV avhkel otnv opdda tov Inceptisols kot vré-opddo tov Typic
Xerochrepts (USDA, 199070 £d0poc antd £YEl KOKKOUETPIKT) CVGTOOT)
uetTpimg Aemtoxkokkn €m¢ Aemtokokkr. O Babuoc o&vtntag Tov Ppioketon
o€ alkalkd enineda (pH 7,9-8,2)ywpic axdua va. givarl TpofAnuatikoc.
‘Exet mohd koA avomtuypévo Topmoeg omoTeEAOVUEVO KLPImG amd pKkpov
ka1 péoov peyébovg mopove. H opyavikn ovoia tov givon 6 moAy younid
emineda oAAG glvarl emapkng kot puéypt to Pdbog twv 60 ex. (Mntoiog,
K.a., 2000).

TN mEPOYN EMKPATOVLV CLVONKEG £60QIKNG LYpACiag Xeric Kot
edapikng Bepuoxpaciog thermic. Ta avroriid&ipa katidvre Na, Mg, K
kol 1 C.E.C.yevikd Bpiokovtal oe vynid enineda, evod 1 owbecipudtnta
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tov yvootoyeiov Fe, Zn kot Mn PBpioketon oe younAd emimedo o€
avtibeon pe o Cu Mntoiog k.a., 2000).

5.4 Xapacn mEPpopoTiKov aypov

To melpopo  01eEyOn pe v €poppoyq €vOC  TANPOVG
TUYOOTOMNUEVOL oYediov (Tpomomomuévo) to omoio mepdpuPove 2
uetayepioeg (apdevon pe kabopd vepd (YK 10CET) xor dpdevorn pe
eneepyacpéva vypd actikd omdpinta (YA 100ET)) oe 4 emavainyelc.
‘Etot, 0 aypog yoplomke oe 8 mepapatikd tepdyio, amd to onoia to 4
TERA O TPOoOPLOTAVY Y10, TN HETOYEIPION OV apdevTNKE e Kabapd vepod
Kol T QAL 4 yioo T petayeipion mov apdevtnKe pe kaboapd vepd Kot
AMopa. Kébe mepapoticd tepdylo eiye dwootacelg 5 m unkog ko 4 m
mAGroc, Snhadh epfadov 20 nt kot tepapBove 4 oelpéc puTdV (Zyfuo
5.1). Avaueca ond kdbe emavdAnyn vaqpyxe S140poUOg UAKOVS VO
UETPOL. XTO UEGO TOV aypov, UeTalD TV 000 UeTayEPicEMY, TAPEUEVE
emiong, yopic vo omopbei évag wikpog  diadpopoc (ukpdtepog omd
EKEIVOV OVAUESO OTIG EMAVAANYELS).

H pio petayeipion motiotmke puoévo pe kabopd vepd amd
YEDTPMOT TOV aypokTnuatos. H debtepn petayeipion motiotnke eVoOALGE
pue oméPinto kor kabapd vepd. Kdébe dpdevon pe 1o amdPinta
akoAovOnOnke amd Vo epapuoyEg apdevong pe kabapd vepd, Adym ™G
ALENUEVIS CLYKEVTPMONG OAATOV Kol 1OVIOV yAopiov oto Adpa. Kot
OTIC O0VO HETOYEPICEIC Ol TOGOTNTEC VEPOV EPUPUOGTNKAY YOl VO
kaAdyouy 10 100 % g vmoroyilouevng eEaticodiomvone, Paon
eCatouéTpou Tomov A.
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4m
B B
5m YK YA
100ET 100ET
4 4
AIAAPOMOZ
YK YA
100ET 100ET
3 3
im I AIAAPOMOZX
YK YA
100ET 100ET
2 2
AIAAPOMOZ
YK YA
100ET 100ET
1 1
[ [
I1.E. I1.E.
AEEAMENH
KA®APOY AEEZEAMENH
NEPOY AYMATOX

Yympo 5.1. Aneikdvion TePoLaTKod oypov
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YIIOMNHMA
YK 100ET: Z6pyo apdevdpevo pe
KkaBapo vepod e LIOYELD GTAYOTV
apodevo.
YA 100ET. Z6pyo apdsvouevo pe Avpo
LE VTOYELD OTAYONV APOEVOT).
(Mg tovg deikteg 1, 2, 3 xad
ONUEIDVOVTOL Ol EMAVOANYELS TNG KAOE
LETOYEIPIONC)
I1.E.: ITivaxog EA&yyov.
Y/M: Ydpouetpntég
B: BoABideg extovamong kevo.
e AmdoTOOT GTUAAKTNPOPOV
coAvov 1,6m
o Amnodotoon otaraktipev 0,6m
e AmbcTOoN HETAED TOV YPOUUDY
omoodc 0.€m




5.5. Eykordotaon tng Kellépyerog

Metd 1w  ovykoudny TG WPOMNYOUUEVNC  KOAMEPYELONG
TPOYLOTOTOMONKE EAAPPE KOTEPYUSIO TOV €0GPOVS UE TEPIGTPOPIKO
KaAAepynty (epéla), tomov Terra Rotavator TM 186.

To devtepo ppelapiopa £ywve Aiyo mpv v dvoién kot to Tpito (2-
3 mepdouata) £yve TPV T 6TOPA.

Ot KaAMepYNTIKES EPYAGIEG TOV TEWPAUOTIKOV aypoV akolovOnoav
TNV GLVNON TPOKTIKY) TOV EPAPUOLETOL GTNV TTEPLOYN VIO TNV KOAMEPYELL
oV Kohapumokiov. H onopd mpaypatorombnke otic 14 Maiov tov 2008,
UE OmOPTIKA Mnyovy 6 ogpdv, &vd 1 TOIKIAIL GOpyov TOL
yponoponoteitorl givon 1 H132, oe mocotnto 0,65Kgbtpéupa. Kotd ™
SIPKEWDL TNG KOAMEPYNTIKNG TEPLOOOV dEV TTPAYUHOTOTO|ONKE KAveEVHS
eldovg Mmavtikny 1 GAAN ymukn enépPoocn. O pésog apBudg putdv NTav
10putd /m. O omdpog tomobetnke oe Pabog 2CM Kol 6€ OMOGTAGELG
80cm peta&d tov ypapuumv ko 12cmeni g ypouuns. Apécme petd
TPOyUOTOTOMONKE TOTIGHA pe Tn HEBOOO TOL KOTAIOVIGHOU KOl TO
QUTPOUA TNG KAAAEPYELNG OAOKANpDONKE TEPiTOL GTIC 25 Maiov.

Ewova 5.111epapoticdg aypdg tptv tn cnopd.
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Ewova 5.3Tepopatikoc aypog otig 16/6/2008.
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Ewova 5.5ITepapotikog aypog otig 10/7/2008.
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Ewova 5.7 Dvto 6opyov tov mEpopatikod aypov otic 8/8/2008
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Ewova 5.91Teipapoticog aypog otig 15/9/2008.
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5.6 YMlka apogvong

[Mo v dpdevomn Tov TEWPOUOTIKOD aypov, emhéxOnke n néBoodog
™G LoYelag otdyony apdevong. To €tog 2006, tpaypoatomomnke ctov
{010 aypd 10 1010 melpapa Kol eykaTaoTddnke OMAO OiKTLO HETOPOPES
TOL vePOL KOG 1 pia petayeipion motiloTay uoévo pe kabapo vepd ko m
GAAN petayeipton mwotilotay evaAAldE pe kabapd vepd ko amodPinta. To
{010 dikTLO pETOPOPAS VvepOD ypnoporombnke katl kotd to £tog 2008
oL emovoAapBdveTon To TEipapLaL.

H tomoBétmon tov vmoyeiov dwiktvov dpdevong €ywve oe Pabog
45cmpe 1 Bondeta vreda@oBETn. Ot aywyol HeTAPOPAS TOV APIEVTIKOV
vepoy NMrav omd moivaidviévio (PE), dwatoung 32 mm kot mwieon
Aertovpylog ot 6 atm. Xto mePapaTIKO TEUAYI0 DITNPYE COUVOEST] TOV
AYOYOV UETAPOPAS LE TOLG AY®YOUS EPOPUOYNG Ol OToiol NTOV EMIONC
Kkataokevacpévol and PE aAAd siyav dwatopr) 20 mm.H andctoon twv
aywymv epopuoyng peta&d tovg frov 1,60 mkor 1 tomobétnomn Tovg
gywve oelpd mopd oelpd HETACD TOV YPOUU®OY GTOPAS TNG KOAMEPYELNS.
‘Eto1, avapeco og 600 GTOAAKTNOOPOVS Oy®yoVg TapeUBdAlovtay VO
GEPES PLTOV.

Ot VTOYELOL GTAAOKTNQOPOL COANVES Epepav
EVOOUOTOUEVOVS OTOANKTEG, Ol omoiol Mtav avtopvOulopevor Kot
avtokafopiopevor, mapoyic 3,6 It oe micon Aettovpyiag 3,5 atmiot
wptaiov Hyouc Bpoxnic 3,75 mm H kor 1 woamoy| Tovg eni Tov Ypappudy
dpodevong ntav 0,6 m.

Eniong €ywe tonoBétnon edwov ParPidwv extdvoong g micong
YL VO, QTTOQEVYETAL ] OVAPPOPTOT VEPOD KOl GUVETMS TO GPASYLO TMV
OTOAOKTNPOV Omd oTeEPEd €00PIKE COUOTIOW KoTtd TN SlKOT TNG
apdevong, kabmg kat eidtpo diokwv (teck filter) eumotiopévo pe Treflan,
éva Cillavioktovo pe dpactikn ovoia Trifluralin, yw v amopuyn g
EUPPAENG TOV CTOAUKTOV 0td TNV €16000 TV PLi®V.

[a v ovtépam  €vapén kot AREN g dpdevong
ypnowomomOnkay 2 niektpofdves (o yio kdbe petoyeipion) tomov
Aquanet Il, pe tdon Aertovpyiog 9-40V Ewova 5.9). O éleyyog yo
mOavEG amokAicell amd TG embountég TYWEG TV d0GE®V APOELONG
TpoypoTomoovvTay e T yxpion 2 vopouétpov  (évo yuoo kabe
uetayeipion). ‘Eva and ta vépouetpo mov ypnouomotidnke oto meipapa
eaiveton otnv Ewkova 5.10
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Ewoéva 5.10Ydpodpetpo

Olec o1 mAextpoPdveg cuvdébnkov He €101KO TPOYPOUUOTIOTH
Miracle DCn¢ etaipiog Motorola Ewova 11).

Ewova 5.111Ipoypappatiotic apdevons
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O mpoypappatiomg apdevone Miracle DC 6,mov Asttovpyel pe
urotapia, Yl T OLVATOTNTO TPOYPUUUATIGHOD APIELONG HEYXPL Ko 6
niektpoPavav, ce 3 SAPOPETIKA TPoypaupato. O TPOYPOUUOTIOTHG
arotedeiton amd ta €€ng @ Tnv 006vn, 1o Tpio TANKTPA EVIOADV, Lo
uratopio ABiov 9 V, 10 dvorypa yio o kKoAmola, Tov Tivaka eEAEYYOV, TO
TEPUOTIKO TUNLLO TOV KOAMII®V Kot TO TANIG10 6TNPIENG.

Ewdwotepa mapéyet ) dvvatotra cuveyove dpdevong yioo 9 h ko
59 min, umopei va mpoypouupaticdsi pe Paon Eva  efdopadiaio
mpdypapupa  apdevong, owbéter v kavotato Kabvotépnong g
dpodevong Em¢ Kal 99 nuépeg, mapyetl tn dvvatotTa peiwong N avénomng
TV 00cewv apdevong uéxpt mtocootod 100%ce Pruata tov 10%, divet
™ OvvaTOTNTO TG OVEEAPTNTNG OKVPMOONG €VOC 1 TEPICCOTEP®V
TPOYPOUUAT®OV HE TNV OVTOUOTI EMIGTPOPY] GTO CAPYIKO TPOYPOLLLA,
emiong o€ MeEPUTAOGEIS PAaPdV TpooTePVE TN TPOPANUOTIKY GTAGT KO
ocvveyilel v dpdevon otnv enduevn Y®PIG T O1KOTN NG ALTovpYiag
™G KEVIPIKNG Pavag kot Télog drabétel mpoypappo acporeiog 10 minyw
™V Kabe nuépa.

o ™ ovykévipoon kar 01dBeon Tov TPog dpdevon KabapoL
voatoc  ypnolpomombnke  toweviévie  opBoyovie  deCapevi
yopnrikdmtac 50nT (Euwodva 5.12).

Ewoéva 5.12Toueviévia deapevn

H miqpoon g de€apevig yvotav and mopakeipevn yedtpnon (avtiio
néone mapoyng 60 - 80 nh pe GEova kat corfiva 3").

Mo v vrodoyn TV emeEepyacUéEVOV VYPOV OTOPANTOV TNG
moOlew¢ tov BOAov ko tov koBapold veEPOD NG YEMTPNONG LANPYE
oeCapevny (Ewova 5.13). H odefauevy Mtav  KOTOOKEVAGUEVN OO
nolvBrvoroyropidio (PVC), pe yopnuwdtnro 5, e etaipeiog
XVpuroc-AeBaving ko cuvdeotay pe aviiio. H aviiio covdedtav pécm
TAOCTIKOD Oy®yoy UE TNV Kevipikn mniektpofava. H aviiio nNtav
op1lovtia, ToAvPaduia, KAeletoh TOTOL Ko 1oyvog 3 Hp.
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Ewova 5.13AeEapevy PVC

TomoBemOnkav emiong, n avtiio mpowOnong tov vepoL ot
diktova, M KeEVIPIKN NAeKTpofdva, Ta dtapopa Gidtpa, n BarPida kevov, o
ay®YOS TMV EMIOTPEQOUEVOV KOl TO  HOVOUETPO. £vOelEne mieomg
Aertovpylog tov ayoyov. Olo to mopomdve poll pe Tov vITOAOUTO
UNYOVOAOYIKO  €EOTAIOUO NG Apdevong tomobethdnkav oe  €101Kd
dwpopeouéva koutd (Ewkdva 5.14).

Ewova 5.14 Mnyoavoroywoc eEomMoUOC (QUAOGGOUEVOS OE  E10KA
OLOLOPPOUEVO KOLTI

5.7 Efatmosiperpo tOmov A

To cuykekpluévo eEQTUIGILETPO YPNGLLOTOMONKE GTO TTEIpaLa Y10
™ pétpnon g e€drtuong. H tipés g muepnoog eE0THGOMATVONG
elval amopaitnto 0E00UEVO Y10 TOV DTOAOYICUO TMV AVAYK®OV GE VEPO TNG
KOAAEPYELNG.
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Ewova 5.15.E€atuciperpo tomov A

To E&otoipetpo Tomov A (Ewova 5.15) elvar pio koAwvdpikn
AEKOVN  KOTOOKEVOGUEV omd  yovTpr] YoAPaviopévn Aapoapiva pe
owapetpo 121cmkon Babog 25.4cmmov tomobeteital mhve o EOAVY
Baon wote o mubuévag g va etvar amdAvta optlovTIdPEVOS Kol Vo
anéyel 15Cmond Vv emeaveln Tov €0APOVE. XT GLVEYEWD TO £00POG
VIEPVYADVETOL KAT® Omd TN AEKAVN £TGL TOL TEAIKA va améyel SCm oand
Tov muluéva e,

H Aexavn yepileton pe vepd péypt SCMxato and 10 méve yeilog
™mg, M 0 oTdBun ToL VEPOD KT TN AEITOVPYiO TOV OPYAVOL dEV TPETEL
va TEETEL KATo amd 7,5Cmand 10 yeilog avtd. To vepd ¢ Aekavng
TPETMEL VO OVOVEDVETAL GLYVA Yoo vo. Ui Bodmvel. H gbpeon g mtdong
™G otafung ywotav HEG® €VOG YLAALVOL OYKOUETPIKOL cwAnva. O
OYKOUETPIKOG OCOANVOS MNTOV  KATOOKELNG 1TNG etalpeioag Fortuna
(TCepuavia). Eixe unkoc 28,5cmkan diauetpo 1,2cm.Eiye yopnrikdmra
50ml, pe dwxprromra 0,1ml. O kOAVOPOg MTAV KOTOUGKEVOGUEVOC
ovpeavo pe ta tpotura DIN AS pe opdipa avéyvoong 0,05ml.

H oyéon mov diver  Paocwkn eCatpcodomvor ot péBodo tov
eatpiopérpov eivar: ET,= Ky*E pan. Omov Epan elvon n péon e&drpion
tov 24mpov amnd to efatpcipetpo oe MMhpépa ko K, givor o
oLVTEAESTNG TOL €E0TIUOIUETPOV. O GLVTEAESTNC TOL EATUIGIUETPOV
MeOnke ioog pe 0,77.

H Paocum efatpicodiomyvor] moALamAac1Aloviay HE TOV (QUTIKO
ovvteheot g KaAMépyelng (KC), yia v edpeon g muepnolog
TPAYUOTIKNG EEATHICOSOTTVOTNC TG KOAMEPYELAG.
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5.8 AwOnmipac Métpnong g Edagiknig Yypaoiog Sentek
Envirosmart

o v edpeon tov ypdvov Kol g d00NG Apdevong kpiveton
avaykoio vo mpoodopileTar n vypacia tov €ddeovg. H pétpnon g
€00PIKNG vYpaciag 010 cvykekpiuévo meipapa £ywve pue ) Pondeia Tov
actntpag pétpnong e edoaeikne vypooiog Sentek Envirosmar
omoia givar ypryopn kot ave&aptntm and tov tHmo tov £ddpovg (Ewova,
5.16).

To cvykekpévo cvotnua dapopomoteitar amd AALL VILdpyovTo
GUOTNUOTO OC TPOC TO YEYOVOS OTL pmopel vo ovvoebel pe emumAéov
TEYVOAOYIKO €EOTAMGUO o€ minmedo oypov.

To cvomua avtd amoteAeitor and €61 Aettovpykd pépn. To kvplo
uépog amoterel o emnefepyaotng (EnviroSmartkow EasyAG) koa ta 3
NAEKTPOSIL  TapOy®mYNS MNAEKTPIKOV  mediov, To  omoia  eivan
TPOGOUPUOCHEVA TTAV® G€ KVUATOdNYO. To devtepedov uéPog amoterel o
data logger,o ocwAfvag €od6dov TOL qucHnTHpa ©0TO ESQPOG TO
TPOCTATEVTIKO KOALUUO KOl TO KOAMOO TPOPOOOGIOG MAEKTPIKOV
peopotog. H yevuenq apyn Aettovpylag tov GLGTHUOTOS £YKELTOL GTNV
Topay®y ] MAEKTPIKOV 7mediov YOpw omd to Kobéva oamd to Tpia
niektpddia (ausbntipec) To omoio dayéetor Em amd 0 cwAnva e£6d0v
Kol avOAoyo He TNV TEPLEYOUEVT vypacio €xEl  OPOPETIKY TN
nAextpikov dvvapikov. H tun avt) petatpéneton oe % k.0. vypaocio
€d0povg péow ovykekpluévne pobnuatikne eficoons. To ovotnua
EnviroSmartkar EasyAGeivar évag aebntipog nAektptkod duvapkon
TOL UETOTPEMEL €vol avaloyikd miektpikd onuo oe % k.0. vypoacia
€0apovg. 'Exet t dvvatdtto cuAloyng dedopuévov and éva actntpa 1
and mEPIGGOTEPOVG EMAEYUEVOVS aloONTPEC amodidovtag pio T Tov
TPOKVITEL OO TO GUVOAD TV peTprioemv kdbe acOnmpa. Kabe popd
TOL OAOKANPOVETOL pio. odpmorn OAwV TV acONTp®V o1 TIHES oL
oLAAEYOVTOL pETOTPEMOVIOL o€ PINS kol omobnkedoviar €mg GTov
npayuotomombel véa ocdpwon. H capwon apyiler apuéomg petd tnv
TPOPOSOGi0. TOL AloONTNPA UE MAEKTPIKY] EVEPYEIDL KOL 1 KOTOYPOPT
YiveTol ava TOKTE YPOVIKA OUGTALATO, TO E0POG TOV OTOIMV ETIAEYETOL
amd To ¥PNOTN, KOl Yot 0G0 VILAPyEL O1BEGIUT EVEPYELD Y1 TN AELTOVPYIN
tov. ‘Exet ) dvvatdmra cuveyovs Aeltovpyiag €ite SIOKOTTOUEVNG. TN
TPOTN TwEPiTTOON 0 awohnmpac elval  oe  Astrtovpyion  cLvVEXDS
KATOYPAPOVTAG dEGOUEVA KO OLOTNPAOVTOG GTY| LVTIUT] TOL HLOVO OTE TOL
KATOYPAPOVTOL GTO YPOVO IOV £XEL TPOEMIAEYEL EVD GTI OEVTEPT AUECHOC
LETO TNV KATOYPOPT TV 0E00UEVOV Kol TNV omofnkevon tovg tibetan
extdg Aertovpyiog kol emovoiertovpyel o6tov o data logger tov
TPOPOOOTNOEL UE MAEKTPIKY EVEPYEWD KOV YO TNV EMAVEVOPEN TNG
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Aertovpyiag tov. H dedtepn mepintwon mpoimobétel v odvoeon Tov
acOnmipa e data logger.To Aoyiopkd mov dabétel tov divel ™
duvaTdTTo. Vo oLVOEEL TO MAEKTPIKO Ovvapkd pe to Pabog, Tig
KOVOVIKOTIOMMUEVEG TIUEG VYPOCIOG KOl TEPLEYOUEVOL OYKOL PO GTO
£00.p0¢ KaOMdC Kol AAA®Y TANPOPOPLOV (Uepounvia, E0POG LETPNONG Kol
NAEKTPIKO dvvautkd ££000v), ot omoieg kabopilovv 10 TocooTd % K.O.
mg  mepleydpevng oto  €0apoc  vypaciag. O awcOntmpog etvon
€QOOICUEVOC L€ TTUKVOTH UEYOANG YOPNTIKOTNTOS OTOL amodnKeveToL
EVEPYELD IKOVT VO O10TPNOEL GE Agrtovpyia Tov aucOnTpa Yo akpiog 2
ePoouddeg amd ™ oty mov dakonel kabe £i00vg POy NAEKTPIKNG
evépyewag. H tpoodocio tov cvotiuatog EnviroSCANywotav amd 1o
diktvo g AEH kot emkovpikd vmoomnpilovtav omd ymukn mnyn
evépyelag (umatapia) 9V. To chomua Exet T dSvvatdtnta vo vrootnpilet
g 8 aoOntpeg amd TOVG OMoiovg Ot 4 umopoHV VA KATAYPAPOVY
dedOpéVaL Kol OUTA VO, HETOTPEMOVTAL G€ KATOAANAa PiNs €£6dov.
EmumAéov umopodv va ypnotpomomBovv tpelg avedptnrolr acOntmpeg
TOV OTOI®V TO SEGOUEVA LITOPOVV Va. opadomomBovv og pia ££000.

Ewéva 5.16 AicOntipag Métpnong e Edagikng Yypaoiog
Sentek Envirosmart

Amd tervOorOYIKNC TAELPAS, TOo ovotnua ENViroSCANka1 EasyAG
Tapovotdlel onuavTiKa TAgovektnuato. Aev amoattel fabpovounon kot to
oQAALO OTIC UETPNOELS Kupaivetol o€ mocootd -6% - +6%eved Otav
yivetal Babuovounon pe Béomn to yopaKTnPLoTIKE TOL £6GPOVE GTO 000
xpNnoomoleitor to opaipa meplopileton povo katd 50% (-3% - +3%).
[Tapéyetoar 1 dvvoatdTNTO GOVOESNG HE HETEMPOAOYIKOVG GTaOUovG,
npoypoappotiiopevovg Aoykovg eheyktéc (PLCS), duupdpov tonwv data
loggersevad umopei va, deybei kabe eEomhopd miepetpiag.

E&ioov onuavtikéc pe 1o te)voloyiKd TAEOVEKTNUOTA €IVOL KOl Ol
TPAKTIKEG MPEAELEG OO TNV EQOAPLOYT VTOV TOL GLGTHLOTOG.
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AvoAvTikd:
» av&dvetal To k€EPSOC TOV TaPaymYoy AdYm advéNonc TG TopaymYNS

Kot BeEATiOONG TG TOOTNTOG TV TOPAYOUEVOV TPOIOVT®DV ,

» UEIDVETOL TO KOGTOG Y10TL OEV OMOLTEITOL ETUTAEOV (LY PNOTOG
eComhonog (0nmg emmAéov data loggers),

» a&lomotel Tov e£omAMG O oV 10T JBETEL O TOPAYWDYOG
(eyxatdotoon mopoyng NAEKTPIKNG EVEPYELNS, CVGTI LA APIEVONC
K.0l.) Yio T PEATIGTOTOINGN TNG YPNONG VEPOD, EVEPYELNG KO
ANUIKOV,

» amotelel Eva EVEMKTO GUGTNLO KATAYPOUPNS VYPOGIOG E0GPOVS KOV
Vo GLVOLACTEL [LE TOV 1010{TEPO EEOTAIGLO oV drobéTel 0 KAOE
TPy YOG,

» etvar 0E106moTo Kot akpBég oVoTNO COYYPOVIG TEXVOLOYING IKOVO
va ypnoponombel oe movo and 10001apopetikéc KOAMEPYELES,

> LELMVEL TIG AMMAELES VEPOV Apdevonc Adym Pabdidg dtndnong kot tnv
EKTAVGN BPENTIKAOV 0LGLOV Kot

»  LEYICTOTOLEL TIG EMOTPOPES YPNUATWV.

5.9 ZXvokevn tpocoopiopov Tov Asiktn @vriikig Emedavelog

H pupétpmon tov  deiktm  @uAlikng  empdvelag  (L.A.L)
TpaypotoromOnke otov aypd kot £ytve  pe 1t Ponbela  avtodUATOL
opydvov pétpnong enpavelmv g etaipiog LI-COR (Ewova 5.17).
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Ewova 5.17Zvokevn pérpnong L.A.L

O deiktng QUAMKNG empdvelog Oewpeitar PETpo EKPpaoNg NG

aVATTUENG MG KOAMEPYEWS KL onTd £YKETOL OTO YEYOVOC OTL O
TPOGAOPICUOC TOV TOGOGTOV OPOUOi®mONG Yo £val UAAO amottel TV
aKppn HETPNOT TS TEPLOYNG EMPAVELNS TOV.
H ypnion tov LAI-2000 givor pio koavotoUog TEXVIKT Y10 YPYOPES KO [N
KOTOOTPEMTIKEG LETPNGELS TG PVAMKNG empdvelag (LAI). Ot petpnoelg
UTOpOovV Vo, Yivouv KaTm amd cuvOnKeg ite cLuVVEPLAG €lte MAMOEAVELOG
a@ov 0ev £E0PTMVTOL AT TNV £VTACT] TOL POTOG KAOE PopdL.

To LAI -2000vmoioyiletl o deiktn UAMKNG EMPAVELNG KOl AAAEG
W00TTEG M TIG UETPNOELS aKTIVOPOAING OV yivovtol pe €vov OmTiKO
asOntpa (omtikd wedio 148°).

Ov petpnoelg yivovioar pe tov Tpocsolopicd 0éong tov omTIKov
acOnmpa ko v mieon evog kovumiov. Ta otoreio Kataypapovon
QLTOUOTO.  OTN  HOVAdo €AEYYOL YL TNV omoBNKELON KOl  TOVG
vroAoyiopovg LAl Metd t cvAloyn TV HETPNCEMV, 1 LOVEAID EAEYYOV
exteLel GAOVG TOVE VITOAOYICUOVS Ko TO. oroTeAEoaT eivarl dabéca
Yo TNV QUEST EMTOTIO EMOEDPNON).

[Ipaypatorombnkav 14 petproeig, oto dotnua amd 7/ Ioviiov
£mg 6 OxtoPpiov. 'votav petpnoelg oe mpoemideypévo onueio (unkog
2m mepimov) ¢ KA EMavVAANYNG OTOL 1 AVATTLEN TOV ELTOV NTAV
OVTUTPOGMOTEVTIKN TNG KOAAEPYEWG Kot emavalappovotav Kabe popd
010 1010 onueio. 'Etol, Kot o1 900 HETAYEPICELS TA ATOTEAECUATO OV
nuepounvio. LETPNONG TPOKLITOLY OO TO PLEGO OPO TOV UETPNGEMV KO
oto 4 mepopoTikd tepayo kébe petoyeipiong. Ot perproelg yvotov
mhvta, TNV 1010 dpa Tov 24mpov.

H npot pétpnon éywe otig 7/7/2008 kar ov endueveg oTig
14/7/2008, 21/7/2008, 28/7/2008, 4/8/2008, 11/8/2008, 18/8/2008,
25/8/2008, 1/9/2008, 8/9/2008, 15/9/2008, 22/9/2008, 29/9/R@08t1c
6/10/2008.
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5.10 Apdevon pe emeepyoonévae vYpa aoTIKG aTopfinTo

Ytuc 2/7/2008 mpoyuatomomnke 1 mpdTn  Gpdevon o
uetayeipton YA 10CET pe emeéepyacuévo vypd aoctikd amdfAnta e
norewg Tov Bolov. Ta emeCepyoouévo vypd ooTiKA  amOPAnTO
TPOEPYOVTAY OO TN HOVAdd PloAoyikov kaboapiopod NG TOAEMG TOL
Béiov. H povéda eEumnpetel toug Anpovg Borov, N. loviag, Atcmviag
kol ™ Blopnyovikn mepoyr] tov Boiov, cuvoiukov minbvcpov 200.000
Kotoikav. Aéxeton 22.000 M amofAfrovimuépa kat Sadétet TprtoPadio
ovomnua eneCepyasioc. Ta andPfinta déxoviav Tprtofddua eneepyocio
KOl ©OC €K TOUTOV, O0gv Teplelyav o€ peydiec mocdtteg to. Odpopa,
Opentikd otoyeio mov elvon amoapaitnta yu o evtd, émwg N, P, K.
Ouwmg, mepietyav o peydAn mocoOTTO 10VIA YAMPIOV, GE GUYKEVIPMOELS
oL givol amayopeLTIKES Y dpdevom koAilepyeiwv. ['a to Adyo awto,
ywotav pio apdevon pe andfAnto otn petayeipion tov «AVHATOC?, Kot
akoAovBovcav 000 apdevoelg pe kabapd vepd NG YEDTPNONG TOL
oY POKTNLATOG,.

H oyéon mov diver v avaroyio tov OyKwv vepov eivar 1 €ENG
(Iavapag kar Hiiag, 1999) : G*Q/(QatQp) + G*Qu/(QatQy) =Cean.
Omov
Ca = 1 ovykévipoon yropiov (CT) g pog modttag vepod (Kabapd
vepo)

Cp = 1 ovykévipwon yAwpiov g devtepnc mototntog vepov (CT, mg/L)
(Aopo)

Qa = 0 0YKO0G TTOV YpNoIpoToLEiTaL 6N pia. otdtnTo vepov (L)

Qp = 0 dyKOC oV Ypnouomoleital ot devTEPN TOLOTNTA VEPOL (L)
Con= M emBount) TEMKN GLYKEVTPMOGT] TOV AVOUEUELYLEVOD VEPOL
[Taipvovtag m¢ apykeg TIHES TIG

Ca=22mg/L Cl

Cp,= 1400 mg/L CI

Eniong ot

QitQp=1L

Kot Cy = 500 mg/L Cl

[Ipoékvye 0T

22 mg/L Q + 1400 mg/L*(I-Q)=500 mg/L =>

1378*Q, =900 mg/L =>

Q.=0,65L

Enopévag amattovvtal dvo apdevoelg pe kabapod vepd Kou pio pe
JMTITOR

To andfAnta dloxetevoviay otnv TAacTiK) defopevn. Metd v
dpdevorn pe amoPinta, n defoauevny Eemhévovrav pe kobapd vepod.
Yvvolikd devepyndnkav 12 apdevoelg e eneepyacpuéva vypd 0GTIKA
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anofinta otn petoyeipion YA 10CET pe v tedevtaio apdevon vo
npoypatonoleitol otic 17/9/2008.

o v edpeon 1TOV MOWTIKOV  YOPOKTINPIOTIKOV  TOV
EMEEEPYUCUEVOV amOPANTOV, Olevepyndnkay yMUKES avaAVCES OTa,
andPfAnta, otg eykataotdoel tov  BioAoywkov Kabapiopot. Ot
mopdueTpol mov petprnkav otov Biodoywkd kabopiopd ntav : pH,
C.0.D., C1, Ohkog P, NHs-N, NOs-N, S.S. Awwpodueva 6teped). Xtov
[Tivaxa 5.1, ¢@aivovtolr To TOWOTIKA YOPOKINPIOTIKE EKPONG TOV
enelepyocuévov amofAntov kabmdc kol ot avtioToryec MUEPOUNVIES
dpdevong pe andfAnta.

ATO TO OMOTEAEGUOTO TOV YNUIKAOV OVOAIGE®V TOV amofANTOV
(ITivakag 5.1), dtomiot@vouvpe OTL MO EMKIVOLVI] TOPAUETPOS  YioL TNV
KaAMEpYeln Bempeiton n cvykévipwon tov wviov Cl. Qg eldyioto 6plo
acpalreiog Oewpovvian ta 355 mg CIl, evod ywo T1g avlextikdtepeg
KaAMEPYElEG pumopel va epappootel to 6po tov 710 mg Cll. Ao tig
GAAEG TAPAUETPOVG | MAEKTPIKN OY@YLOTNTO NTOV TOPATAVE Omd TO
oplo Tov 3 dS/m,mov duUmC pe TV EVaALaYN TOV apdeHoE®V e Kabapd
vepo Bempeitor OTL PEMVETOL CGNUAVTIKA 1 €MidpacTn TG AALDGTE TO
cOpyo givar PuTd oYeTIKA avOekTikd oty odatodtnto (Maas, V., 1985).

[Tivaxoag 5.1 AmoteAéopato YNUIKOV OVOAVCEDV TOV EMEEEPYACUEVDV
VYPOV OCTIKOV ATOPANTOV KOl 01 AVTIGTOLYEC UEPOUNVIES ApdELONG
Le amopAnTa.

St | P | gy | oo | o | mgy | ey | Foremen | g
Hpepopnvia:
2/7/2008 7,83 2.470 35 66,4 3,0 - 1,8 -
9/7/2008 7,93 3.053 28 51 1,4 - 1,7 -
16/7/2008 7,92 2.783 20 52,4 2,7 - 1,5 -
23/7/2008 7,98 3.068 32 68,8 4,3 6,21 1,6 -
30/7/2008 7,88 2.982 20 60,6 6,7 6,21 1,4 -
6/8/2008 7,96 3.138 34 55,6 3,8 - 1,5 -
13/8/2008 7,96 3.152 16 51,2 6,8 - 1,3 -
20/8/2008 8,08 4.317 22 59 22,5 - 1,4 -
2718/2008 7,94 3.380 20 57 15 - 1,4 -
3/9/2008 7,88 3.223 12 66 15,8 - 1 11
10/9/2008 8,13 3.550 26 61,6 15,2 4,18 15 11,8
17/9/2008 8,14 3.834 16 44,8 7,4 - 1 -

Opa
acpureiog: 6,5-8,5 0-700 0-15 0-40 0-30 0-10 0-15 0-3 dS/m

['evikd n tun tov pH PBprokdtav mdvto péco oto amodektd dplo
acpoieiag oe avtiBeon Ouwg pe v HAextpikny Ayoyypomnta tov
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“Avpdtov’ mov kopovoétay o€ mOAD vynia  emimedo AOYO NG
TEPLEKTIKOTNTOG TOV GE GAATAL.

Ta vitpwd 10via Ppiokdtav TIG TEPIGGOTEPES POPEC MECH OTO
wpotevoueva Opla. AAA®aote pio TocoOTNTa aldTOV Kol OGEOPOL TOL
MEPLEYETOL  OTOL  OMOPANTO. OV YPNGIUOTOOVVIOL Yo (OPAELOT
npoclapufavetor amd to euTA. To moGoGTd TOL ALMTOL KOL TOV
POGEOPOV TOV OPOLOLDVETAL OO TO PUTA EAPTATAL LETOED AAAWV, KoL
amod 1o €idog Tov putov ([Mavdpag, k.a., 1999).

Avagépetonr OTL o OVIUTPOCMOTEVTIKN KAAMEPYELL GOPYOL LE
amodoon o€ onopo 494 kgbrpéupa amouakpvver 19,1 kg/tnpoidvrog N
kot 3,0 kg/tmpoidvrog P eved pe 445 kgbtpéppo amddoon ce Kool
(vépyero Propala petd ™ cvykowdn tov ondpov) amouakpovvel 9,5 kg/t
npotovtog N kot 1,5 kg/tapoiovrog P (Broadbent, et al., 1985).

O1 Téc tov aiwpovpeveoy otepav (SS) Alyeg @opéc Ntov Ge
YOUNAG  emimedo evd TOAAEC @opég  Pplokdtav mhve amd  TO
evoelkvoopevo o6po tov 15 mg/l,0dAid moté dev Eemépacav Ta 50 mg/1l,
KGATL TOL ONUOLVEL OTL O TTEPLOPICUOG BTN XPNON TOL VEPOV Kol O KivOLVOC
EUEPOENS TOV GTAAOKTIPOV NTAV UIKPOGS.

Axoun o ogiktng COD og Alyeg mepintmdoelc BpiokdTov Kovid 6To
(eldyrota v amd To) evdeikvuouevo oplo tov 40 mg/l, eved otic
MEPIGCOTEPEG  MEPWTAOGELS CEMEPVOVGE T, EVOEIKVLOUEVO OPloL KOTE,
TOAD.

Télog, o Por yapakmnpiletor amd HKPEG GLYKEVIPOGELS GE GYEOT
TOVTO, LLE TO EMTPENTOUEVA OPLOL.

5.11 IIpoooropiopog YOPUKTNPLETIKAOV GOPYOV

5.11.1Metproeig VYoVg PUTAOV

Me okomd va moapatnpndei o pvBuog avénong tov coOPYovL,
dtevepynnkav detypotonmrikd 9 petproelg Tov Hyovg Tov oe KAbe
TEPOUATIKO TEUGY10. Xe KAOe derypatonyia, To HEGO VYOG TG KAOe
uetayeipiong mpokvmrel petd and petpnoelg oe 40 dnpopetikd PuTa
uéoa oe kdbe petayeipion. Ov perprnoelg Eexivnoav auéoms HeTd TO
QOTPOUO TOV PLTOV KOl GLVEYIGTNKAY AV TOKTE YPOVIKA SLOGTILOTO,
yoti oy apyn TOL TEPAUATOS, 0 PLOUOC AENCNC TV ELTOV NTAV
ueydroc.

v mpodT péETpNon Tov VYovg emALyOnkav tuyaio 10 putd oe
Kk6Oe mepapaTikd Tepdyo oto oroio peTpndnke to Hyoc. Tnv dra nuépa,
T ELUTA aVTd oNuAvONKaV KATAAANAQ, €TOL (OTE OTIC EMOUEVEC
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HeTpfoelg va. mopoakoAovBeital n e£EMEN Tov Vyouvg amd ta 101 KAOe
QOopb PUTA o€ KAOE TEWPOUOTIKO TEUAY10.

YvvolMka mpaypoatomomOnkay 9 perpnoelg. H mpdtn pérpnon
éywve otig 9/6/2008kat o1 emdueveg otig 23/6/2008, 7/7/2008, 21/7/2008,
1/8/2008, 18/8/2008, 4/9/2008, 15/9/2G&68 29/9/2008.

5.11.2Merpioeis yhopng — Enpng Propdlac putov

H mopayoyikémmra e KaAMépyelog cOpyov ek@pdletal pe tnv
napaymyn oe yropn ko Enpn Propdlo. Etor yuu v gvpeon g
TOPAYOYIKOTNTOG 08 YAwpn Kol Enpn Propdla towv dVo petayelpicewv
TOV COpPYoL, Yivovtav Kotd TN OSIPKEW TOV TEPAUOTOS KOTEG TOL
VIEPYELOD TUOATOG TOV GOPYOV GE KOBOPIoUEVA YPOVIKE O10LGTILOTOL.

Ta péoo mov ypnowomomOnkay MTav: WYoAidol KAAOENATOGC,
KOAANTIKY] Tavia, HopKadOpog, caKoVAES Kot €101k Luyopld axpiPeiog
(Ewova 5.18),ue péyioto emrpenoduevo Papog (oyione ta 100 kg.

N

Ewova 5.18

To kéy1po Tov eutdv Yvotav mepimov 10cMadve omd 10 £60.pog
yoti 6€ avTo 10 oNueio cuykopilet Ko n unyovy.

H emioyn tov ¢outov ywotav €161 ®ote oe kabe womn -
detypatoAnyio va vdpyovv QLTE YNAd, Kovtd kot peTpiov vVyoug (dev
EMAEYOTAV QLT OUMG OTO oot YOtV GAA0 €10M UETPNCE®Y OTMG
VYOC, aptBuog QUAA®Y KAT).

> ovvéyela, kéBe puto Luyldtav pe Quyapld akpieiog €101 doTE
va Tpocdloptotel e axpifeia to yAwpd tov Papog (eOALN Kot GTEAEYOG
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nali). Ta outd siyov mponyovuévmg Komel otn HEoN N GE HKPOTEPQ
uquoata (oo peta&d  TOLg), TO  OMOlOL  OEUOTOMOOVVIOV KOl
emonuaivovtay katdAinio (Ewova 5.18).

Anhaodn, og kGO o amod T1g 4 emavalnyelg g Kabe petoyeipiong
(YK 10CET, YA 10CET) to Qoyiopa g vormie Poudloc tov Qutov
YWOTaV YOPIGTA.

‘Enetta, ta @OALQ Kol To. 6TEAEYT TOVL KAOE TEPAUATIKOV TEUAYIOV
TOTO0ETOOVTIOV GE GOKOVAES KO LETOPEPOTAV Yo, ENPOVOT GE E101KO
@ovpvo (otovg 105°C) péypt otabepomoinong tov Papdv toug. Metd
dwdkacio g Enpavong, oteléym kot eOALa Luyllotav Eavd, oty idw
Cuyapid axpifeiog, dote vo Tpocdlopiotel 1o ENpo Toug Pépoc.

H péon mopaywyn oe yAopn kot Enpn Propdlo kabe petayeipiong
o€ KGO KON TPOKVMTEL UETA OO WETPNGES o€ aplBud QUTOV TOV
avtieToyovy ot 4 Nt oe kGde petayeipon (1 Nt oe kGOe emavainym, 4
emavainyelg). H 10w dadikocio emavaiopfovotav o kdbe «omn.
[MpaypatomomOnkoyv Guvollkd 6 KoTES KOTA T SIUPKELD TOV TEIPAATOC.
Ot xomég €ywvav mepimov 70, 85, 110, 125, 156 170 nuépec and ™
onopa, uEypt mov ctabeporomdnke to Enpo Papoc. H mpadtn xomn ywve
otig 25/7/2008«kon o1 emdueveg otig 8/8/2008, 29/8/2008, 19/9/2008,
10/10/2008con otic 31/10/2008.

H oavtwotoyio g moapoayoyne &npng Proudloc oe  tOVoLg
oodvvauov metpedaiov (TIIT) €ywve pe Paon v akdiovdn oyéon: n
uéon Oepuoydvog dvvoun g Propaloc oavtiotoryel oe 0,4 tdvovC
oodvvapov metperaiov (TII) ava tévo Enpng Popalag (Dolcioti et al.,
1996).

5.12 Mete®poroyikd ocoopuéva,

Mo v kotaypagn TV HETEMPOAOYIKMDV dEOOUEVOV TNG TEPLOYNS
ypnowomomdnke o  peETE®POAOYIKOS otafuoc tov  Epyactnpiov
Iewpywnc Yopaviiknig o omoiog Ppioketar oto AypoxTnuo TOL
[Mavemomuiov Osooariog, oto Beleotivo (Ewkova 5.19).
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Ewéva 5.19Metemporoyikdg otafpdg Tov AypoKTHIATOS

Ta O6pyova mov ypnowwomombnkav nNtav to vypd kot Enpo
Bepuouetpo, Bpoyouetpo (Ewdva 5.20),mupoavouetpo Kot avepoUeTpo.

Ewodva 5.20Bpoyduetpo

H ovAloyn tov dedouévav £yve ue ) Pondeia data loggekor n
eneepyaoio TV dedopévav Eyve pe to Tpoypoupo Exceltng Microsoft.
Toviletor 0Tt 1] GLALOYT TOV UETEMPOAOYIKDV OEOOUEVOV £YIVE GE MPLOLQL
Baon kaB’ GAn ™ SLAPKELD TOV EIKOCITETPUMDPOV.
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5.13 Ymoroyiwopog 600MG, EDPOVS KUL OLAPKELNG GPOEVOG

O xaBopiopdg g 060omMG GpdevoNS Kot Yo TIG OVO UETOYEPIGELS
Baciotke otnv nuepnota EvoeEn e&dtuiong tov eCaTGIUETPOL TOTTOV
A. Me Bdon oavtéc vroroyilovror ot KaBapéc aviaykeg oe vePO TNG
KOAALEPYEWG, TO TOGO dNAad Tov vepolh Tov Ba mpémel va. mpootedet
oTNV KOAMEPYELD LECH TNG GPOEVOTG.

H évdeiln tov eCotpioyétpov (Epay), mov exepalet ) péon
gfatpion tov 24dpov oe MMmMhuépo, moAlomAactalopevn HE TO
ovvtedeot] OWpOwong tov  efatoérpov Ky pag  diver v
eCatucodomvon avapopdc ETy. Aniadn:

ETo =K * Epan (MMAhpépo) (1)

O ocvvtekeotg 610pOmong tov efatoétpov, Ky, vroloyiCeton
oGOV GLVAPTNOT TNG TAYVTNTOG TOV AVELOV, TNG LECNC GYETIKNG VYPOGCIOG
KOl TOV €100Vg, KOl NG EKTOoNG TNG EMPAVEINS Tov TEPPAAAEL TO
eatpoipetpo. X ovykekpiuévn 0éon n tynq tov eivon 0,77 (FAO,
1998).

>m ovvéxelwn, M T G €EaTUo0dmVOnNG  ovOpOpPEG
TOALOTAOGLOCOUEVT] HE TO QLTIKO GLVTEAESTN NG KaAAEpyewg K, pdg
dtver v e&atucodiomvon e kaAlépyewog (ETe) 1 mpaypotikn ET.

ET.=ET¢*Ko ce mm  (2)

H elatucodiamvon dnAadn, ek@pdlel TIg GLUVOMKES avayKeg GE
vepo G KaAMépyewng. Av amd v T ¢ ETc apapebel to vyog g
OEEMUNG Bpoyns, M TWN Tov TPoKLATEL EKPPALEL TIC KADUPEC avAYKEC
™G koAAEpyelng o€ vepd (IN), v moocdTHTOL ONAGSTY TOL VEPOD 7OV
wpénel vo yopnynOel péom apdcvong. Anhaon, n epapuoldupevn d6on
apdevong (lda), mov avtwotoyel oto 100% g eEartuicodiamvong
vroAoyileTon amd TN oyéon:

Ida =In=ET - QB, ce mm (3)

omov: B elvat 1o Yyog, Bpoyng ko QB givon To w@élpo Hyog Bpoyng mov
vroloyiletau ico pe 0,8 B (Miyehakng, N., 1998).
210 e€otpicipeTpo TOHmov A dpmc, N nuepnota EVOeEn, av oev
ocoumeptAneOei n Ppoyn odnyel amevbeiag otic kabapic avaykes oe vepd
(FAO, 1998) ue m ypnon tov Zyécemv (1) ko (2).
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Ytov Ilivaka 5.2 tapovcidlovior avaAvTikd o TpOTOg VITOAOYICUOD TWV
kaBapov avaykav (In), n eEatuicodanmvon g kaAlépyeag (ETc) ue
Baon v nuepnota £vdetn e&artong (Epan) 100 e€atpioipuérpon thnov A
KaBmg emiong o1 dOCELS KoL 1 SIAPKELD APOEVOTG KO O NLLEPOUNVIES TV
apOEVGEMV TOV LETAYEPIGEWV.

O vroroyopdg ¢ dapketag dpdevong (It) Eywve Baon e oyéong:
It = Ida/ldh,ce h (4)

omov lda eivon 1 avtiotoyn epappolopevn doomn apdevong ko Idh sivar

10 wpraio HVyog Bpoyng.
To wpraio vVyog Bpoyng divetat amd TV TOPAKAT® GYECT:

Idh=(gq*n)/(St*Sr)ge mm/h  (5)

6mov: ( etvan 1 Topoyn Tov otaraktipa og 1 /h,

n =St/ (2* Se}ivar 0 apOudg oTolakTpOV ava eLTo,

Stetvou 1 1lamoyn TV LTOV ML TS YPOUUNG OTOPAS o€ M,

Sr elvai ) 10omoy TOV YPOUU®Y GTopAc 6E M Kalt,

Se givar N woomoyn TOV CTOANKTPOV €Tl TOL AYy®YOL GE M
(Anupomoviov, 2005).

Ytov Ilivaka 5.2 mopovcidlovron m  eEatUicodamvon g
KOAAEPYEWG, Ol 00GEg Kot 1 OpKew Gpdevone kobd¢ kol ot
NUEPOUNVIES TV OPIELGEMY Yo KAOE PETAYEIPLOT).
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5 14/5/2008
£15/5/2008
=16/5/2008
5 17/5/2008
<18/5/2008
~119/5/2008
3 20/5/2008
$21/5/2008
<22/5/2008
23/5/2008
24/5/2008
25/5/2008
26/5/2008
27/5/2008
28/5/2008
29/5/2008
30/5/2008
31/5/2008
1/6/2008
2/6/2008
3/6/2008
4/6/2008

[Tivakag 5.2. YToAoyiopog twv kobopdv avayk®v o vepd Kot NG €EATHIGO0OmVONG e kKoAMépyeloc, Huepounvieg,
Aodcelg Kot Aldpkela ToV apdELGEMY GTO EVEPYELNKO PLTO GOPYO

Huépeg
ono

1/1/2008

132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153

Huépeg
amd ™
omopd
14/5/08

©CooOo~NOOLPh~,WNPEO

10

21 AE

II\powon

E&atp/tpov
mm

Hpeprow
£voeldn

mm

9,00
16,00
23,00
31,00
40,00
47,00
56,00

6,00
13,00
18,00
24,00
29,00
36,00
42,00

7,00
15,00
24,00
31,00
38,00
45,00
51,00

Awpopd
NHEPOG
Epan mm

9,00
7,00
7,00
8,00
9,00
7,00
8,00
6,00
7,00
5,00
6,00
5,00
7,00
6,00
7,00
8,00
8,00
7,00
7,00
7,00
6,00
5,00

Bpoyn B
m

0,50

0,50

IMPOT'PAMMA APAEYXHX 2008

Qoéhun
Bpoxn
QB=0,8*B
0,8*(7)
mm

[eNeoNeoNoNoNeoNoNoNoNeolNeoNoNoNoNoNoNolNoNoNolNoNo

N

N

E&atp/nvon
avopopag
Eo=kp*Epan
0,77*(6)
mm

6,93
5,39
5,39
6,16
6,93
5,39
6,16
4,62
5,39
3,85
4,62
3,85
5,39
4,62
5,39
6,16
6,16
5,39
5,39
5,39
4,62
3,85

111

E&atp/nvon

KaAMépyetag
ke In=ETc - QB

(11)48)
mm
0,35 2,43
0,35 1,49
0,35 1,89
0,35 2,16
0,35 2,43
0,35 1,89
0,35 2,16
0,35 1,62
0,35 1,89
0,35 1,35
0,35 1,62
0,35 0,95

0,35 1,89
0,35 1,62
0,35 1,89
0,35 2,16
0,35 2,16
0,35 1,89
0,35 1,89
0,35 1,89
0,37 1,71
0,39 1,50

Ida=Eo*kc/0,95
=ETc =100%

ZTOAGKTEG

Qpiaio Hyog

POYMS
Idh=(g*n)/(St*Sr)

n=St/2*Se
2,55 0,12
1,56 0,12
1,99 0,12
2,27 0,12
2,55 0,12
1,99 0,12
2,27 0,12
1,70 0,12
1,99 0,12
1,42 0,12
1,70 0,12
1,00 0,12
1,99 0,12
1,70 0,12
1,99 0,12
2,27 0,12
2,27 0,12
1,99 0,12
1,99 0,12
1,99 0,12
1,80 0,12
1,58 0,12

It=1da(100%)/Idh

3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75

Avdpkeo
apdgvong
(h)

0,68 Oh 41

0,42 0Oh 2
0,53 Oh 32'
0,61 Oh 37'
0,68 Oh 41"
0,53 Oh 32'
0,61 Oh 37'
0,45 Oh 27
0,53 Oh 32'
0,38 Oh 23'
0,45 Oh 27

0,27 Oh 1
0,53 Oh 32'
0,45 Oh 27'
0,53 Oh 32'
0,61 Oh 37
0,61 Oh 37
0,53 Oh 32'
0,53 Oh 32'
0,53 Oh 32'
0,48 Oh 29'
0,42 Oh 25'
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- 5/6/2008
6/6/2008
. 7/6/2008
8/6/2008
9/6/2008
0/6/2008
1/6/2008
2/6/2008
3/6/2008
14/6/2008
15/6/2008
* 16/6/2008
16/2008
;D 18/6/2008
Z19/6/2008
£.20/6/2008
=21/6/2008
g 22/6/2008
<23/6/2008
24/6/2008
25/6/2008
26/6/2008
27/6/2008
28/6/2008
29/6/2008
30/6/2008
1/7/2008
2/7/2008
3/7/2008
4/7/2008
5/7/2008
6/7/2008

RS

u
=
~

SI9AI

154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180

181

182

183

184
185

22
23
24
25
26
27
28
29
30 AE
31
32
33
34 AE
35
36
37
38 AE
39
40
41
42 AE
43
44 AE
45
46
47 AE
48
49 AA
50
51 AK
52
53

56,00
5,00
7,00

10,00

14,00

17,00

23,00

30,00

37,00

45,00

53,00
8,00

18,00

27,00

36,00

48,00

58,00

11,00

21,00

33,00

45,00

55,00

10,00

20,00

30,00

38,00

48,00

56,00
8,00

20,00

28,00

41,00

5,00
2,00
3,00
4,00
3,00
6,00
7,00
7,00
8,00
8,00
8,00
8,00
10,00
9,00
12,00
10,00
11,00
10,00
11,00
12,00
10,00
10,00
10,00
10,00
8,00
10,00
8,00
8,00
12,00
8,00
13,00
13,00

[eNeoNeoNeollellolNolNoNeolNolNoNoNeoNeololNoNoNeololNolNoNolNololNolNolNol NollolNolNe]

3,85
1,54
2,31
3,08

2,31

4,62
5,39
5,39
6,16
6,16
6,16
6,16
7,70
6,93
9,24
7,70
8,47
7,70
8,47
9,24
7,70
7,70
7,70
7,70
6,16
7,70
6,16
6,16
9,24
6,16

10,01
10,01

112

0,41
0,44
0,46
0,48

0,51

0,53
0,55
0,57
0,59
0,62
0,65
0,67
0,69
0,71
0,73
0,75
0,78
0,80
0,82
0,84
0,86
0,88
0,91
0,93
0,95
0,98
1,00

1,02

1,04

1,06

1,08
1,10

1,58
0,68
1,06
1,48

-6,02

2,45
2,96
3,07
3,63
3,82
4,00
4,13
5,31
4,92
6,75
5,78
6,61
6,16
6,95
7,76
6,62
6,78
7,01
7,16
5,85
7,55
6,16
6,28
9,61
6,53
10,81
11,01

1,66
0,71
1,12
1,56

-6,34

2,58
3,12
3,23
3,83
4,02
4,21
4,34
5,59
5,18
7,10
6,08
6,95
6,48
7,31
8,17
6,97
7,13
7,38
7,54
6,16
7,94
6,48

6,61
10,12

6,87
11,38
11,59

0,12
0,12
0,12
0,12

0,12

0,12
0,12
0,12
0,12
0,12
0,12
0,12
0,12
0,12
0,12
0,12
0,12
0,12
0,12
0,12
0,12
0,12
0,12
0,12
0,12
0,12
0,12
0,12
0,12
0,12
0,12
0,12

3,75
3,75
3,75
3,75

3,75

3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75

1,76

1,83

0,44 Oh 26'
0,19 Oh 11"
0,30 Oh 18
0,41 Oh 25'

-1,69 0hoO
0,69 Oh 41
0,83 1h 50'
0,86 Oh 52'
1,02 1h 01
1,07 1h 04
1,12 1h 07
1,16 1h 10
1,49 1h 29'
1,38 1h 23
1,89 1h 53
1,62 3h 37
1,85 1h 51
1,73 1h 44
1,95 1h 57
2,18 2h 11
1,86 1h 52
1,90 1h 54
1,97 1h 58
2,01 2h 01’
1,64 1h 38
2,12 2h 07’
1,73 1h 44

1h 46'
2,70 2h 42
1h 50'

3,03 3h 02
3,09 3h 05



S3

R

% 3

NS

S Z 7/72008 186 54 AK O 5400 13,00 0 1001 1,10 11,01 1159 012 3,75 309 3h05

m< 8/7/2008 187 55 13,00 12,00 0 9,24 1,10 10,16 10,70 0,12 3,75 2,85  2h51

Y om2008 188 86 AA 2500 900 0 693 110 762 802 012 375 214 2n08

. 510/7/2008 189 57 3400 8,00 0 6,16 1,10 6,78 7,13 0,12 3,75 190  1h54

5511772008 190 58 AK 4200 800 0 6,16 1,10 6,78 713 012 3,75 19  1h54

N =S12/7/2008 191 59 0 5000 12,00 0 9,24 1,10 10,16 10,70 0,12 3,75 285 2h51

o %13/7/2008 192 60 1200 13,00 0 1001 110 11,01 11,59 0,12 3,75 309  3h05

©214/72008 193 61 AK 2500 10,00 0 7,70 1,10 8,47 892 012 3,75 238 2h23
S15/7/2008 194 62 3500 9,00 0 6,93 1,10 7,62 8,02 0,12 3,75 2,14  2h08

=17/7/2008 196 64 0 5300 9,00 0 6,93 1,10 7,62 8,02 0,12 3,75 214  2h08
118/7/2008 197 65 AK 9,00 10,00 0 7,70 1,10 8,47 8,92 0,12 3,75 238 2h23
S10/7/2008 198 66 19,00 10,00 0 7,70 1,10 8,47 8,92 0,12 3,75 238 2h23
920/7/2008 199 67 2000 9,00 0 6,93 1,10 7,62 8,02 0,12 3,75 214  2h08
221772008 200 68 AK 38,00 10,00 0 7,70 1,10 8,47 8,92 0,12 3,75 238 2h23
©22/7/2008 201 69 48,00 11,00 0 8,47 1,10 9,32 9,81 0,12 3,75 2,62  2h3T7
—
%24/72008 203 71 1200 9,00 0 6,93 1,10 7,62 8,02 0,12 3,75 214  2h08
S25/72008 204 72 AK 21,00 8,00 0 6,16 1,10 6,78 713 0,12 3,75 1,90 1h54
26/7/2008 205 73 2000 9,00 0 6,93 1,10 7,62 8,02 0,12 3,75 214  2h08
271712008 206 74 3800 7,00 1250 10 539 1,10 4,07 -4,29 0,12 3,75 1,14 0hO
28/7/2008 207 75 AK 4500 7,00 0 539 1,10 5,93 624 012 3,75 166  1h40
20/7/2008 208 76 7,00 8,00 0 6,16 1,10 6,78 7,13 0,12 3,75 1,90  1h54
- 30/7/2008 209 77 AA 1500 900 0O 69 110 762 802 012 375 214 2ho08
31/7/2008 210 78 2400 9,00 0 6,93 1,10 7,62 8,02 0,12 3,75 214  2h08
1/8/2008 211 79 AK 33,00 9,00 0 6,93 1,10 7,62 8,02 0,12 3,75 214  2h08
2/8/2008 212 80 4200 8,00 0 6,16 1,10 6,78 7,13 0,12 3,75 1,90  1h54
3/8/2008 213 81 0 5000 10,00 0 7,70 1,10 8,47 8,92 0,12 3,75 238 2h23
4/8/2008 214 82 AK 1000 9,00 0 6,93 1,10 7,62 8,02 0,12 3,75 214  2h08
5/8/2008 215 83 1900 9,00 0 6,93 1,10 7,62 8,02 0,12 3,75 214  2h08

7/8/2008 217 85 37,00 9,00 0 6,93 1,10 7,62 8,02 0,12 3,75 2,14 2h 08'

113
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- 8/8/2008
9/8/2008
10/8/2008
1/8/2008
2/8/2008
3/8/2008
4/8/2008
5/8/2008
6/8/2008
17/8/2008
8/8/2008
9/8/2008
0/8/2008
1/8/2008

TN Ol

I\)I\JHI—‘

©.22/8/2008
=123/8/2008
$24/8/2008
225/8/2008
26/8/2008
27/8/2008
28/8/2008
29/8/2008
30/8/2008
31/8/2008
1/9/2008
2/9/2008
3/9/2008
4/9/2008
5/9/2008
6/9/2008
7/9/2008

218
219
220

221
222

223
224

225
226
227

228
229

230
231

232
233
234

235
236

237
238

239
240
241

242
243

244
245

246
247
248

86 AK
87
88
89 AK
90
91 AA
92
93 AK
94
95
96 AK
97
98 AA
99
AK
100 O
101
102
103 AK
104
105 AA
106
107 AK
108
109
110 AK
111
112 AA
113
114 AK
115
116

0

45,00
54,00

9,00
14,00
20,00
28,00
36,00
44,00
53,00

8,00
17,00
27,00
37,00
45,00

54,00

9,00
19,00
28,00
37,00
45,00
53,00

9,00
18,00
23,00
25,00
29,50
34,00
38,50
43,00
48,00
54,00

8,00
9,00
5,00

6,00
8,00

8,00
8,00

9,00
8,00
9,00

10,00

10,00

8,00
9,00

9,00
10,00
9,00
9,00
8,00
9,00
9,00
9,00
5,00
2,00
4,50
4,50
4,50
4,50
5,00
6,00
6,00

10,00

12,00

o

el NeololNoNolNoNolleNolNo

[cNeoNeoNeolleNolNolcNoloNoloeolNolNolNolNo

6,16 1,10
6,93 1,10
3,85 1,10
4,62 1,10
6,16 1,10
6,16 1,10
6,16 1,10
6,93 1,10
6,16 1,10
6,93 1,10
7,70 1,10
7,70 1,10
6,16 1,10
6,93 1,10
6,93 1,10
7,70 1,10
6,93 1,08
6,93 1,06
6,16 1,04
6,93 1,02
6,93 1,00
6,93 0,98
3,85 0,96
154 0,94
3,47 0,92
3,47 0,90
3,47 0,88
3,47 0,86
3,85 0,84
4,62 0,82
4,62 0,80

114

6,78
7,62
-3,77
5,08
6,78
6,78
6,78
7,62
6,78
7,62
8,47
8,47
6,78
7,62

7,62
8,47
7,48

7,35
6,41

7,07
6,93

6,79
3,70

-8,15

3,19
3,12

3,05
2,98

3,23
3,79
3,70

7,13
8,02
-3,96
5,35
7,13
7,13
7,13
8,02
7,13
8,02
8,92
8,92
7,13
8,02

8,02
8,92
7,88

7,73
6,74

7,44
7,29

7,15
3,89

-8,58

3,36
3,28

3,21
3,14

3,40
3,99
3,89

0,12
0,12
0,12
0,12
0,12
0,12
0,12
0,12
0,12
0,12
0,12
0,12
0,12
0,12

0,12
0,12
0,12

0,12
0,12

0,12
0,12

0,12
0,12

0,12

0,12
0,12

0,12
0,12

0,12
0,12
0,12

3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75
3,75

3,75
3,75
3,75

3,75
3,75

3,75
3,75

3,75
3,75

3,75

3,75
3,75

3,75
3,75

3,75
3,75
3,75

1,90 1h 54'
2,14 2h 08'
-1,06 Oh O
1,43 1h 26'
1,90 1h 54
1,90 1h 54
1,90 1h 54
2,14 2h 08'
1,90 1h 54
2,14 2h 08'
2,38 2h 23'
2,38 2h 23
1,90 1h 54
2,14 2h 08

2,14 2h 08'
2,38 2h 23
2,10 2h 06'

2,06 2h 04
1,80 1h 48

1,98 1h 59'
1,95 1h 57

1,91 1h 54
1,04 1h 02'

-2,29 Oh C

0,89 Oh 53
0,88 Oh 52'

0,86 Oh51'
0,84 Oh 50'

0,91 Oh 55'
1,06 1h 04
1,04 1h 02'



8/9/2008
9/9/2008
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1/9/2008
2/9/2008
3/9/2008

/9/2008
5/9/2008
6/9/2008
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1
1
1
14
1
1

Y
~
Z
)
>
=)

Apessayl jo Asianiun -

249 117 AK 6,00 6,00 0 4,62 0,78 3,60 3,79
250 118 12,00 7,00 0 539 0,76 4,10 4,31
252 120 25,00 6,00 0 4,62 0,72 3,33 3,50
253 121 AK 31,00 7,00 0 539 0,70 3,77 3,97
254 122 38,00 7,00 0 539 0,68 3,67 3,86
255 123 45,00 7,00 0 539 0,66 3,56 3,74
256 124 AK 0 52,00 6,00 0 4,62 0,64 2,96 3,11
257 125 6,00 7,00 5,30 4,24 539 0,62 -0,90 -0,95
49,80 39,84 649,59 683,93

AE: Apdevon Empaveiokn

AK: Apdevon pe KaBapd Nepo

AA: Apdevon pe Adpoto

[Mapoyn otoroakthpa: g = 3,6 1/h

Ioamoyn eutdv ent g ypapung oropag St = 0,14 m

Ap1Oudc otaraktnpov ava euto: n = St/(2*Se) = 0,12

Ioamoyn cepav pvtov: Sr= 0,80 m

Ioamoyn otaloktypwv exi Tov aywyov: Se = 0,60 m
Apdevon pe KabBapod vepd

e Apdevon pe EmeEepyacpéva Yypd Actikd Anopinta

115

0,12
0,12

0,12
0,12
0,12
0,12
0,12
0,12

3,75
3,75

3,75
3,75
3,75
3,75
3,75
3,75

1,01 1h 01
1,15 1h 09’

0,93 Oh 56'
1,06 1h 04
1,03 1h 02'
1,00 1h 00O
0,83  0Oh 50
-0,25 0h O



H 66om dpdevong kot 1o e0pog dpdevong mpémel va ivor T€tola, OoTE
N TEPEKTIKOTNTA TOL €APOVE GE VYypacia va Pploketal Kovtd otnv
voatotkavotnta (FC) kot mave amd to onueio poévung papaveng (PWP).
Amonteital OnAad] 0 TPocsdoPIoUOS TNG TPAKTIKNG SO0 APAELONG TV
ool 1 aBpotoTikn €vdelln tov efotpicuéTpov Oev Ba mpémel va
vrepPatvet.

H pebBodoroyia mov axorovbeitor yio TOVv vworoyiopud g
TPOKTIKNG O0oNG  Gpdevone mpodimobétel Ttov  MPOGIOPICUO  TNG
voatoikavotntag (FC, %Enpod Bapovg €5GPovs), TOV GNUEIOL HOVIUNG
uapavong (PWP, %Enpod Bapovg £dGQOVES) Kot TOL GUIVOUEVOD E101KOD
Bapovg (PEB, g/m3)tov €ddpoug tov aypov. O Tpocsdlopioog Toug £yve
gpyaoTnplokd Kot ot TiéES mapovotdlovral otov [ivaka 5.3

Ytov 1o10 ITivaxo 5.3 divovtar emiong, 10 mocootd dafpoyng (P)
TOL €3G(POVG Y10, TN CLYKEKPIUEVT SATAEN TOV GTAAAKTNPOP®V Ay®YDV
otov mepapatikd aypd (Teplidng k.d., 1997),kabdc kot ot TéEG Tov
Babovg tov pilikov cvotiuatog twv eutav (h), Tov opiov eaviAnoemg
g €0aPIKNG vypaociag (C) EakeArapiov, M., 1993),to0v Guvielest| TOL
e€aptatan and v kaAlépyewo (f1) (F.A.O., 1998)atl Tov cvvteAeoTn
mov efaptdtor amd TV avapevouevn @utookiaon tov eddgove (f2)
(Zaxerhapiov, M., 1993)ywo kdOe évav amd TOVG TEGGEPLS APOEVTIKOVG

Hvec.
[Tivakag 5.3. Tég dedopévav mov AmAITOVVTOL Y10l TOV VITOAOYIGUO TNG
TPOAKTIKNG 000MG APAEVOTC.

FC | PwP
% | w [PEBL N e e || p mr'f]om
k.p. | B 9 H
IOYNIOX 21,2 1164 1,203 0,40] 055 1] 039 06B _ 507
IOYAIOS 21,2 | 11,64 1,23| 0,75] 055 1| 083 088 _ 6,10
AYTOYSTOX | 21,2 | 11,64 1,23] 1,10] 055 1] 1| 095 550
SENTEMBPIOY | 21,2 | 11,64 1,23] 1,30] 055 1| 1] 095 358

Me Bdon to dedopéva avtd 1 SdKAGIo VTOAOYIGHOD NG
TPOKTIKNG 000NG Apdevong MoPOVCIALETOL GTOV TOPOKAT® TivaKo
(ITivaxkag 5.4) H uebodoroyio avt odnyei eniong, 6Tov DTOAOYIGUO TNG
OLAPKELNG KOL TOV EVPOVE TNG GTAYONV Gpdevong e Bewpntikd TpoOTO,
Baocilopevo ota €00POAOYIKA YOPAKTNPIOTIKE TOL €ddpovs. H nébodog
avth dgv ypnoilponombnke oty mapovoa epyoucio (Tapd HOVO Yoo TOV

VIOAOYIGUO TG TTPOKTIKNG d00MG Gpdevonc), S10TL o' evoc 1| NUEPTOLO,
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eCdrtion katd TN Odpkelo €vog pnva dev givol moté otabepr| kot
aQETEPOL, O10TL amotovvTon cLVIHBWE TOAD peYEAOL YpOVOL AetTovpYing
TOV OPOEVTIKOV GLGTILATOC.

[Tivaxoag 5.4 Oempntikdg TPOTOC LITOAOYIGHOV TNE 0OCTC, TOL EVPOVE KoL
g odpkelag apdevong (Zaxkerllapiov, M., 1993).

IOYNIOZ IOYAIOZ AYTOYZTOX XEIITEMBPIOX

AwBéoun vypacia

A. Y. =[(FC- 11,7588 11,7588 11,7588 11,7588
PWP)/100]*®EB,

% x.0.

OcopnTikn d60om

apdsvong
Id=A.Y.*h*c*P, 25,87 48,50 71,14 84,07

mm 1 m/op.

Ipoaxtki) 000
apogvong
lda = Id/ 0,95,
mm 1 m/op. 27,23 50,5 74,88 88,49
(0,95 &ivaro Babuog
EQAPUOYNG VEPOL GTNV
oTdyonv apdevon)

Qpuaio vYyog Ppoyng
Idh = (g*n)/(St*Sr), 3,75 3,75 3,75 3,75
mm/h

Méon nueprowa
TPOYLATIKY
eCatTpicoolamvon)
ETd-Eo * f1 * f2,
mmhuépa

1,34 4,46 5,23 3,40

Evpog apocvong

Ir=lda / ETd, nuépeg 20,32 11,45 14,32 26,03

AdpKeLo GpogvoNS : . ' .
lt=Ida/ldh, 7h 15 13h 36 19h 58 23h 36

h

[Mapoyn otorokthpo: g = 3,6 1/ h

[oamoyn peta&d tov ypappav oropac: Sr = 0,80 m

loamoyn eutov petald tovg eni g ypauun omopdc: St = 0,14 m
Ioamoy otalokt)pwv eni Tov aywyov: Se = 0,60 m

Ap1Oudg otaraktypwv ava euto: n =St/ (2 * Se) = 0,12
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Ano tov Ilivaka 5.4 aiveton 6tt t0 GBpoicua tov Kabopdv
avayKaOV oo AapPdavetal vmoyn and to e€aticipeTpo o€ Kdbe dpdevon,
dev Ba mpémer va vrepPaivel v TpakTiKy 060T dpdevons, oniadn Tov
Iovvio ta 27,23 mm,tov IovAo ta 51,05 mm,tov Avyovcto ta 74,88
mm kot o XentéuPpio ta 88,49 mm.

O mpoypauUaTIGUOG TG 00CNG APOELONG EYIVE TNPOVUEVAOV TMV
TPOJOYPOPOV (Tapoy] OTAAUKTAP®V, ®PLOi0 VYo Ppoyns, d10cTAcELS
YPOUU®DV GPOELONG KOl 1GOTOYN OTOAAKTNPOV €L TOV YPUUUDV), LE
Bdon toug petpovduevovg pvBuovg muepnowg edtuong. AnAadn, m
NUEPTOL TPAYUOTIKY] EEATUIGOOINTVON OVTITPOGHOTEVE KO TV NUEPT O
doomn dpdevong ce mm.

[Tpaypotomombnkay 34 apdevoelc oto ddotnua and 2/7/20086mg
17/9/2008.Kat ot 600 petayepioeic (Kabapd, Advpa) érafoav v idwo
nocotTo. vepov M omoia kabopiotnke pe 1 Ponbela eEotciuéTpov
tomov A. H aBpototiky|, eatpicodtamvon omd tnv TponyodUeEVT Gpdsvon
AopBoavotay vmoyn Kol ywotov m eopeon TG 0o6ong apdevong. H
dpopd HeTaEy TV 000 petayelpicemv givol 6to OTL 0T LETOYEIPLON
tov YA 10CET xdmowo mocdtnto omd TIC avAYKES TNG KAAAEPYELNG GE
VEPO KAADQONKE LLE TN XP1|OT EMEEEPYACUEVOV VYPDOV OTTOPATTOV.

5.14 XraTioTIKI] OVAAVGT] OTOTEAEGUATMOV

["o 1 6TaTIoTIKY aVAALGT TOV ATOTEAECUAT®V XPNCLOTOMONKE
10 otatioTikd mokéto SPSSv. 14.0.Eywve otatiotikn eneepyacia tov
uetpnoewv pe one-way ANOVATmov gival to KaTaAANAOTEPO KPLTHPLO
YL TOV €AEYYO VO HEGHV Op®V N Log GEPEGS, 000 pécwv Opwv. ‘Eyive
oVYKPLoT UETAED TV OVO HETAYEPICEDV TOV UECOV OP®V TNG UETABOANC
TOL VYOVS, TOL OEIKTN QUAAIKNG EMPAVELNS Kol TN YA®PNG Ko ENPNG
Blopdlog 1060 ava nuepounvia LETPNoNS, 0G0 Kol GLVOAIKAL.

Eniong yww ™ Oonuovpyio  Olaypopudtov Kol YPOaQIKOV
TOPOCTAGEDV YpnoLoroOnke 1o Aoyiopiko Microsoft Excel.
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KE®AAAIO 6

AINIOTEAEXMATA -XYZHTHXH

6.1 Khlpotika ogdopéva,
6.1.10¢ppokpacio -Bpoyéntmon
Y10 Zynuo 6.1 gaivovion m péom Beppokpacio Kot 1 @EEAUN

Bpoydmtwon kotd T ddpkeln TS KaAMepynTikng teptooov 2008kabng
Kol ol péceg TWES Bepuokpaciog Kot Ppoyontdce®mV NG TEAELTAING

250eTioC.
60 30
50 + T 25
40 + 1 Bpoyomtwon 2008 T 20

’g ~—~
£ 2
= 2
° Meéom Bpoydntwon 250etiog % 3]
3
€30+ ) , ’ r 15 S
E Méomn Bgppokpooio 2008 g
N s k
é. 20 1 == Méon Oeppokpacio 250eTi0q L 10 g

Agkanpepo

Yynua 6.1: Méoot 6pot Beppokpaciog ko Bpoydntwong Maiov-
OxtoPpiov 2008kot TV tehevtainy 25 etmv (ava 10quepo).

Onwg npoxdmtel and 1o Xypuoa 6.1 ov Ppoyomtmoeig omd 10 3
dexanuepo Tov Maiov £mg 10 2° dekanuepo tov Iovviov a&lomoOnkay
and TV KOAMEPYEW OTO OTAO0 TOL QPUTIPOUATOS. ATO TN omopd
(14/5/2008)ém¢ ko v €vapén g dpdevong (2/7/2008)to vyog g
Bpoyomtwong Mrtav cvvoiikd 10,00 mm.Zvykekpuéva otig 9/6/2008
onuewonke n poyodmtwon e ™ peyarvrepn évraon(9,00mm)
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And v évapén (2/7/2008) uéxpt kot ™ AREN TV apdedoEmV
(17/9/2008)t0 vyog ¢ PpoydmTong nTov cuvoikd 37,80 mm.

Kotd ™ dudpxeta g apdevtikng meptodov (Iodvviog -Zemtépufpioc),
ocuvéfnoav mévte PBpoyonTdGES OAAL G KavEva TO VWog Ppoyng oev
nrav peyaro. Mdiota, to teptocoTEPU amd aVTA TO VYOS Ppoyng Nrov
Kt amd 15 mm.MeyoAvtepnc éviaong Ppoyodmtmon Ntav ekeivn mov
onuewwdnke otig 27/07/2008 (12,50 mm).

And ™ MéN tev apdevcemv (17/9/2008)uéypt kat v teAevTaio
konn (31/10/2008)yia tov mpocdiopiopud ¢ Proudloc n Ppoydmtmon
nrav ocvvolkd 176,70mm, pe peyoddtepng €viaomng eKeivr mov
onuewdnke otig 19/09/2008 (52,40 mm).

O Bpoyomtmdoelg mov onuelddnkov katd to 0€poc dev giyav To
avdAoyo VYOS Yo v 1KOVOTOGOVV TIG OVAYKEG TNG KOAMEPYEWS OF
vepo. 'Etot, emPefordveror n avdykn tov eutdv Yoo dpdevon e oKomd
TN GOOTN OVATTVEN KOt TN LEYIGTOTOINOT TS TAPAYOYIKOTNTOC.

TéMog, o1 PEIOUEVES PPOYOTTTOCEL GUVTEAEGOV OTIG YPYYOPES Kol
akpiPelg peTpnoelg Tov vepov mov O&yONKe N KOAMEPYEWM, OQOV T
pueyoAvtepn moocodHTNTA YopnynOnKe Hécw g dpdevons. Avtd €xel ocav
eMaKOAOVOO, TN GMOOTH CLYKPION KOl AEIOAOYNON TOV OTOTEAECUATOV,
a@ov pelwvetal n mhavdtnta tov AdBovg Kot 1M TOUPUAALAKTIKOTNTO,
eCatiag eEMTEPIKAOV TOPAYOVIWV.

6.1.2 E€atpicooramvon)

H Ogppokpacio katd tn 01bpKel0l TOV TEPAUATOS KOUAVONKE CE
VynAd emimeda pe péoeg Bepuokpacicg 24mpov mov Eemepvovcay Tovg 25
°C EymMua 6.1).01 cvvbnkeg owtég Tpokaiesav £viovn e€atuicodiomvon
™G KaAMEPYELNG, OTMOC paiveTal oTo Zynua 6.2.
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14

12

10 -

Hueprola E¢atpiocodiatrvon (mm)

0
132 142 152 162 172 182 192 202 212 222 232 242 252 262

Hupépeg artro 1/1/2008

YyMua 6.2 Huepnoto eEatpuicodtomyvon Tig KaAMEPYELNG

H odwxdpavon ¢ eatpoodomvong e KOAMEPYELNG
napovotdlel va péytoto ¢ tung tov 13,00 mmortig 6/7/2008 (185
nuépeg amd 01/01/2008) ypovikn mepiodo katd TV omoia, onueimOnKov
ToAD VYMAES Beproxpacieg kabmg emiong kKaBdAov 1 pukpn PpoyxodmTwon.
Andé mig 30/8/2008 (240 nuépec oamd 01/01/2008) kot upetd n
e€ATHIO0S10MTVOT] KOAMEPYELOS GTASIOKA UEIWVOTOV AOY® TWV YOUNADV
OeproKpaCIOV TNG ETOYTG.

6.2 Yypooia Edagovg

O KaT@AANAOC GLYYPOVIGUOG TNG GPOELONG KOl M EQPUPUOYT TNG
AmOPAITNTING TOGOTNTAC VEPOV UTOPEL VO LLEYIGTOTOIGEL TNV TTOPAYMYN
TOV KOAMEPYEWDY EAAYIOTOTOIOVTOS TOVG KIVOUVOLG acOeveldY, TN
YPNON MITOAGUATOV Kol T YP1oN VEPOD.

To ocopyo €xer éva PBabd pulikd ovotnuo mwov umopel va
ATOPPOPN|GEL OTTOTEAEGILATIKA TO VEPO OO apKETA Heyaro Babog, epocov
dev vrapyovy adlaméPoTol opilovteg 01O €00PIKO TPOPIL. ZVVETMS M
dpdevomn umopel va givon eAdylotn, av 10 vepd givarl emapKdg dabécio
Kovtd ot {wvn Tov PLocTPMOUATOG.

H dwxdpavon g edapikng vypaciog eni g ekatd, Katd HEGO
Op0 610 GHVOLO TOV ESAPIKOV TPOPIA Kot TV dVO0 HETAXEPICE®V, Y1 TIG
nuepounviec mov epapuodoke Y.Z.A. poaiveton 6to oynua 6.3.
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YTPAZIA EAAGOYE %

34,00

33,00

32,00
W 30,00 A
s 29,00 ﬂ I \ l\ A ’
g 200 - I\v\/\A F/V\AM/\/V\ VM
3 2800 \/ | W AN
w 27, l
E w U Ve
Q25,00 -
g D \—YFPAZIA EAAGOYE % |

23,00 -

22,00 -

21,00 -

20,00 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

181 191 201 211 221 231 241 251
HMEPEZ AMO 1/1/2008

YyMua 6.3 Atakopavon e 6aPKNg LYPACTOS GTO GHVOLO TOL EGUPIKOV
TPOPIA Kol T®V OVO PETOYEPITEMV

H dwatiipnon tov Ty g e0aeikng vypasciog TANGiov g
TIUNG NG VOATOKOVOTNTOS, TOPAAANAC UE TNV 1KOVOTOINGM
LEPOVG TV OVOYKOV TNG KOAAEPYEWS o€ vePO Ue TN YpNon
enelepyacUEVOV VYPOV OCTIKOV OTOPANTOV KOl GE GLVOLACUO
KOl HE NG LYNAEG TEG mopayoykotntog, emPefordvel tov
Kovova e opBoloyikng Owayeiptong kKot EEOIKOVOUNGCELS
aPOEVTIKOD VEPOU LE TN YPNOT LIOYELNC GTAYONV GPOELONG Kot
eneCepyacUEVOV DYPDOV ACTIKOV OTOPANTOV Yo APOELON.

Evdwagpépov eniong, mapovsidlovv Kot o1 TapaTnpcES TOL
Eywvav 610 aypd, oyetikd pe v mapovcio Cilaviov ot
TEPOUATIKA TEUAYIOL KOl TOV 0VO UETAYEPICEDV KOl ETIONG UE TO
YeYOVOS OTL Ogv OMUEI®ONKE Koo ONUOVTIIKY) TPOGPOAT oo
ac0évele. XT0 OMOTEAEGUATO OVTE TPOPUVAS GULVIEAEGE TO
YEYOVOC OTL AOYO TG VTTOYELNG GTAYONV APOELONG, TO EMUPAVELOK
oTPOMATO TOV €£0GPOVS Tapiuevay Enpa. Av Anedel voyn OtL N
Cillavioktovio Kol Ol €POPUOYES PUTOTPOGTATEVTIKMOV OVLGLAV,
KOTEYOLY €va  UEYAAO TOCOCTO OTO KOGTOG ONOLNGONTOTE
KOAMEPYELWOS, YIoL AKOUN Ui @OpA avOOEIKVOETAL 1| VITEPOYN TNG
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Y.Z.A. évovtt OAov TV GAOV  Topadoclok®dv  pefodwv
dpodevoNG.

6.3 Efowkovounon vepov

H cvvolum mocotta vepoy mov dEXTNKE 1 KAAMEPYELX, KATH TNV
apOeVTIKN TEPi0d0, Kabmg Kot ot péBodot e tovg omoiovg 660nKe avTO
cvvoyilovtoatl 6to Zynua 6.4

2YNOAIKH ITOXOTHTA
NEPOY 728,43mm
|
[ |
APAEYXZH BPOXOIITQXH
683,93mm 44 50mm
|
|
YTIOTI'EIA XTAT'AHN KANONI
APAEYXZH BPOXHX
514,87mm 169,06mm

Yymuo 6.4 Zovolko vepd mov d€xONKE N KAAMEPYELD Ko TPOTOL ANYNG
TOV.

H ovvoAikn mocotnta vepolh mov yopnynonke amd v apdevon Kot
oT1g 000 petayelpioelg ol omoieg 0éytnkay to 100%twv vroroyldpevmv
KaBopadv avaykodv oe vepd givar 683,93 mMmMA=RO avtd, to 514,87 mm
yopnynOnkav amd 10 cuoTNUA TG VIOYEWS OTAYONV GPdELONG KOTA TN
ddpreln TG apdevTikng meptddov 2/7 émg 17/9 evd ta vdoroma 169,06
mm  vepod yopnynOnKov pHE KOTOIOVIGHO YL TO QUTPOUO  TNG
KOAAEPYELOG.
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683,93

700+

E¢oikovépunon og kabapd vepd

600 apdeuong 32,62%

500

400+

300+

MoooétnTa Nepou (mm)

200

100+

>uvoAiko Nepd Apdeuang  KaBapd Nepd Apdeuong MoodtnTa AUpatog

YyMua 6.5 Xvvolkd vepd mov epoappdctnke pe apdevon, Kabapd
apOeLTIKO vepd pHe YXA Kol TOGOTNTO EMEEEPYOAGUEVOV  VYPDOV
arofAtov pe YXA.

H nupépa pe t1g peyolvtepeg avlykeg o vepd G KAAAEPYELNG
Arav n 13" TovAiov kotd v omoio. yopnynOnke vepd 11,59 mm.H
TocOTNTO, TV EMeEEPYACUEVOV VYPOV damoPfANTOV Tov yopnynOnke
GLUVOMK(A ot petoyeipion tov "Avpatog”” frav ion pue 167,97 mmErct
emrevyOnke o e€owovounon ¢ tdEewg tov 32,62% ce kabapd
apdevTiKd vepo (Zynua 6.5).

H amodotikétnta dpdevong, 6cov agpopd otnv Enpn Propdlo mov
TapdyOnke, ywo v petayeipion YK 10CET frav 5,32 kgétp./mmn 0.18
mm/kgltp. evod yia v petayeipton YA 10CET ftav 5,34 kg6tp./mmn
0.19 mm/kgétp. H dopopd petald tov 600 petaysipicemv eivar mapa
TOAD HIKPT], TOV OMUOAVEL OTL TOGO 1| LETAXEIPIOT TTOV OPOEVTNKE HOVO LE
KaBopd vepd 660 Kal 1 PETayEIpLon oL apPdevTNKE LE KaBapo vepd Kot
enelepyospuéva vypd aotikd amoPAnta, aétomoincav cyeddv to id10
OmOOOTIKA TO VEPO TTOV TOVG YOPMNYNONKE.

6.4 AToTELECNOTO TPOGOLOPLGUOV YOPUKTIPLOTIKAV GOPYOV
6.4.1 "'Yyog putav

Ot peTpNoelg TOL VYOLE TOV PUTMOV TPAYUATOTOMONKOY Ao TIC
9/6/2008 péypt tig 29/9/2008.Xt0 Zynua 6.6 kot 6.7 @aivetor 0T1, TO
HEGO VYOG TOV QUTAOV GTY| LETAYXEIPIGN TOV OPOELOTAV HOVO pE KaBapO
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vepo éptace Ta 3,34Mevd T0 HEGO VYOS TV QLTMOV GTN LETAYEIPLOT TOL
apdevoTav pe Kabapd vepd kot eneEepyacuéva vYpA amdPANTA EQTOcE TO
3,25m.

Amo g 9/6/20086mg kou tig 14/7/20080 petafoin tov Kyoug 6TIg
dvo petayelpicelg NTav wopoOUole AGyo NG OLOIOUOPPNG APOELONG LE
KOTOLOVIGHO KOl TNG OUOLOLOPPNC GTOPAG.

Ouwg, and 11 21/7/2008m¢ xou tic 18/8/2008n petaysipion mov
apoevTNKE UE ADUO VEEPEPN EAAYIOTOL TO VYOG TOV QUTOV TING
petayeiptong mov apdevtnke uovo pe kabopd vepd. O mbavdg Adyog
OVTNG TNG UIKPNS LITEPOYNS €fvan OTL TaL PUTE OV apdevovVTaY HeE ADUA
alomoinoav ta Opentikd otoyeio, N wou P, mov mepiéyovrav ota
EMEEEPYAGUEVA VYPA ATOPANTA, 0T KOl GE PKPEG TOCOTNTEG.

Amo tic 26/8/200& wg 1 29/9/2008n petayeipion mov apdEvLOTUV
uovo pe kabapd vepod vrepeiye LT TOV APOEVOTAV pEe KaBapd vePO Kot
eneEepyacuéva vypa amdPANTa. AvTi 1 ATOKAIGT UTOopEl VoL OQEIAETOL GE
aLENUEVN CLYKEVTP®OT] WOVIWOV YA®PIiOV, apoD To YAdplo Bempeitar Eva
amd To TOEIKOTEPA GTOLXELD Y10 TNV AVATTLEN TOV PUTOV.

MEZO YYOz ®YTQON

4,00
350 ------- - m g === =
é‘ 300 +-—--——————- ——YK100ET | ___________ ==~ =
Z 250 f---------- —mYAN100ET [~ A
B - - g
e
Ww 150 - - - T
S
§ 100 f------mmm T oo
050 T
0,00 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
q\b '&\‘b q:b\b f},Q\Q) ,\\’\ ,ybg\ q>§\ rtb\’\ oo '\9‘2‘) '&\‘b rfD\% ,\@ Q¥ '»(O\Cb rﬁ>q’ (]9@
HMEPOMHNIA METPHZHZ

Yymuo 6.6 M€so VYog PLTOV GOPYOL KO GTIC OVO LETAYEPICELC.
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METIZTO YWYOZ ® YTQN (m)

4,00

3,50 -

3,00

2,50

@ YK100ET

2,00 -
W YA 100ET

1,50 -

YWOE ®YTQN (m)

1,00 -

0,50

0,00

METAXHPIZEZ

Yymuo 6.7 Méyieto Vyog @ut®v  GOpyov Kot ot 000
LETAYEPIGELS.

Kotd v mepiodo tov ZemtepPpiov, mapatnpeitor kot otig 600
HETOYEPIGES TOAD HUKPT aOENGT TOV VYOV GE GYE0TM HE TV avEnon
OV TPayHoTomomOnke ot AAAec petpnoelc. Avtd odnyel oto
coumépacua 0Tl amd £d® Kot TEPA TOo VYo apyilel va otabepomoieita,
a@oV TANGLALEL TO TEPAG TNG KAAAEPYNTIKNG TEPLOOOV.

Tehkd, and tovg [Tivaxeg 6.1, 6.2k 63 OnTwC KoL ATO TO GYNLLOL
6.6 BAEmoLpE OTL dev TOPATNPNONKAV GTATIGTIKDOG CTUOVTIKEG O1UPOPES
oto eminedo tov 0,05 yio t0 Vyog TOV QUTOV avipeco oTig 00O
petayepicels 1060 UETOED TV UETPNOEMV OGO Kol GLVOAIKE, KoOMS
EMIONG KAl TOV HEYIGTOV TIULOV TOVS AVTIGTOLYO.

[Tivaxag 6.1 Méoog 6pog (M.O.) kar Inuavrikdétnro (Significance) y
K&Oe nuepounvia LETPNONG TOL VYOLE PLTOV GTIG OVO UETAYEPIGELS.

Mécot 6pot
Metayeipioetg EMOVOANTITIKAOV SIGNIEICANCE
LETPNGEMV
In pérpnon
€ 9/6 YK 100ET 0,08 0,549
< YA 100ET 0,09
E 2n pétpnon
ﬁ 23/6 YK 100ET 0,33 0,800
S YA 100ET 0,31
s 3n pétpnon
717 YK 100ET 0,65 0,368
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YA 100ET 0,68
4n pérpnon
21/7 YK 100ET 1,22 0,332
YA 100ET 1,17
on pétpnon
4/8 YK 100ET 1,77 0,540
YA 100ET 1,88
6n pérpnon
18/8 YK 100ET 2,56 0,430
YA 100ET 2,60
/M pétpnon
1/9 YK 100ET 3,31 0,099
YA 100ET 3,18
8n pétpnon
15/9 YK 100ET 3,34 0,058
YA 100ET 3,24
9n pérpnon
29/9 YK 100ET 3,31 0,060
YA 100ET 325

* Huepopnvia pétpnong
** Huépeg and tn onopd

[Tivaxag 6.2 Méoot 6pot (M.O.) ko Enpavtikotra (Significance) tov
VYoug eUTOV (M) TOV dVO UETUYEPICEDY GTO GOVOAO TOV UETPNCEMV.

Metaysipion Méoog 6pog SIGNIFICANCE
YK 100ET 184 0.994
Yyog gutév (m) YA 100ET 183

[Tivaxag 6.3 Mécor 6pot (M.O.) ko Znuavtikdétro  (Significance)tov
uéytotov Hyovg eutdv (M) tov 600 peTayEPIcE®Y GTO GUVOAO TV

LETPNGEDV.
Metayeipion Mécog 6pog SIGNIFICANCE
. , YK 100ET 3,34 0,097
Méyioto vyog
eutov (M) YA 100ET 3,25
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6.4.2 Agiktng ®viruac Emeavewag (LAI)

Onwg mpokdmtel amd 10 Xynua 6.8 ov petaforés oto Acgiktm
dvAlikng Emdveiog (ADE), divovv vepoyn mote ot pia. Ko T0Te TNV
AN petayeipion. X pétpnon g 28/7, 4/8, 8/9, 15/®o 22/9 o1 tipéc
tov ADE (LAI) NTav pueyoddtepec 0T LETAYEIPIOT TOL ADLOTOS EVD OTIG
LETPNOELG oV Tpaypatomomdnkav otic 11/8, 18/8, 25/8, 1/9, 29/
6/10 ot Tyéc tov ADE ftav peyoddtepeg otn petayeipton tov Kabapod
VEPOU.

5,0
w45 - - e A
40 - R TR N
3,5

B - e
o6 @ ___| —e— YK 100ET

2ol &~ —=—YAL00ET

= —————————————N
L0
T ————_,—T"""|S"_"S""— i H5iiipé
0,0

Agiktng ®UAAIKAG ETigdveia

7/ 14/7 21/7 28/7 4/8 11/8 18/8 25/8 1/9 8/9 15/9 22/9 29/9 6/10

Hpepopnvia pérpnong

Syuo 6.8 EEEMEN tov Aciktn Pvilikne Emigdveiag (LAI) xotd
dlapkela ¢ PAAGTIKNG TEPLHOOV.

Amo 10 ohvoro 14 peTprioemv JOMIGTMOVOVUE OTL 1 UEYIOTN TIUN
t0v ADE yia ) petoyeipton tov kabopod vepod mopotnpeital oty 8"
uétpnon (25/8/2008)gvid 1 ehdytotn oty 14" nétpnon (6/10/2008).

IMo ™ petayeipion tov Adpatoc n péyotn T v AGE
napatnpeiton otig 18/8/2008cou ) ehdyiotn otigc 6/10/2008.

Emiong, ot petayepioeig Exovv m HEYIOTN QLAMKN TOVG EMLPAVELD
nepimov v dwa ypovikn mepiodo. Evd pia kdpym oty avdmtoén tov
ADE mapovoialeton omv 5" uétpnon (4/8/2008) kar ot V0
LETAYEPIGELS, TTOV TPOPOVMDG OPEIAETAL GTNV EMIOPACT) GTO PUAA®ULA TOV
TOAD VYNAOV OEPUOKPOCIOV MUEPOS TOL EMKPATNGOV EKEV TNV
TEP1000.

A6 T1¢ 25/8 ko ¢ 10 TEAOG TNG KAAMEPYNTIKNG TtEPLOdov 6/10 0t
TéG Tov ADOE Ko TV 000 HETAYEPICEDV LEUDVOVTOL GTASIOKE, YEYOVOG
OV GNUOTOO0TEL TNV OAOKANP®OON TNG OVATTLENG TOL ELTOV Kol TN
YNPOAVOT TNG KOAMEPYELOGC.
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To amoteléopota TG OTATIOTIKNG avaAvong tov Agiktn DvAAikng

Emopdvewng yio xdBe muepounvia pérpnomng, Yy T0 GOVOAO TOV
LETPNOEMV KOl TNG KEYIOTNG TWNG Tov divovtal otovg [livakeg 6.4, 6.5
Kat 6.6 avtictoya. Onwc mpokdmtel Ko amd to ZyMua 6.8 dev vapyovv
OTATICTIKO ONUOVTIKEG Olpopéc o€ emimedo onuovtikdtntag tov 0,05
oto Agiktn Dvihknc Emodveiog (ADE), oto cvvoro tov 14 petpioemv.

[Tivaxag 6.4 Mécog 6poc (M.O.) ko Znuavtikdétnro (Significance) yo,
KéOe nuepounvio. HETPNONS TOL OEIKT PUAAIKNG EMPAVELNS OTIS VO

LETAYEPIGELS.
Mécot 6pot
Metayepioelg  |emovaAnTTikdv SIGNIFICANCE
LETPNGEMV
1n pérpnon
7/7* YK 100ET 1,63 0,780
(54)** YA 100ET 1,60
21 pétrpnon
1417 YK 100ET 2,03 0,816
(61) YA 100ET 2,00
3n pétpnon
21/7 YK 100ET 2,58 1,000
(68) YA 100ET 2,58
. 4n pérpnon
< 28/7 YK 100ET 3,65 1,000
‘_"w (75) YA 100ET 3,65
2 5n pérpnon
= A/8 YK 100ET 3,85 0,315
=1 (82) YA 100ET 3,95
o 61 pétpnon
2 11/8 YK 100ET 4,30 0,537
3 (89) YA 100ET 4,25
> 7n pétpnon
E 18/8 YK 100ET 4,48 0,722
g (96) YA 100ET 4,43
8n pétpnon
25/8 YK 100ET 4,48 0,483
(103) YA 100ET 4,38
9 pérpnon
1/9 YK 100ET 4,13 0,271
(110) YA 100ET 4,00
10n pérpnon
8/9 YK 100ET 4,08 0,855
(117) YA 100ET 4,10
11n pétpnon 0,071
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15/9 YK 100ET 3,70
(124) YA 100ET 3,95

12n pérpnon
22/9 YK 100ET 3,53 0,253
(131) YA 100ET 3,63

13n pérpnon
29/9 YK 100ET 3,58 0,390
(138) YA 100ET 3,53

14n pérpnon
6/10 YK 100ET 3,53 0,147
(145) YA 100ET 3,35

* Huepopnvia pétpnong
** Huépeg and tn onopd

[Tivaxag 6.5 Méoot 6pot (M.O.) kau Znuaviikoétnto (Significance)ov
OelkTn QLAMKNG EMPAVEING TV 0V0 UETOYEPIGEMY GTO GUVOAO TMV

LETPNGEMV.
Merayeipion Mécog 6pog SIGNIFICANCE
Agiktng Pvilkng Emedveiog YK 100ET 3,54
(LA YA 100ET 3,53 0,974

[Tivaxag 6.6 Méoot 6pot (M.O.) ko Znuaviikoétnto (Significance)ov
OelKTN QUAAIKNG EMPAVELNG TV OVO HETAYXEPICEDV TOV UEYIOTOV TYLDOV

TOVG,.
Merayeipion Mécog 6pog SIGNIFICANCE
Méyiotog Asiktng YK 100ET 4,48
dvAlkng Empdveiag 4,43 0,722
(LAI) YA 100ET

6.4.3 Xiop1n —Enpn Propala

Onog eaiveton ond to Zynuoata 6.9 ko 6.10, yuu 11 dv0
petayepioerg, n yropn kot Enpn Popdlo  avEdvetor amd TNV
In(25/7/2008) péypt ko v 4n xomn (19/9/2008)eved otmv 5n komn
(10/10/2008)rapatnpeitan peimon g mopaymyns 1060 o€ yAwpn 660
kol oe Enpn Popdlo. IEpav avthg g nuepounvioag, kpibnke ¢ un
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aroapaitntn 1 oepedvnon g eEEMENG ™¢ YAopng kot Enpng Propdlog
TOV LETOYEIPICEDV.

XAQPH BIOMAZA

14000
~ 12000
Q
3
10000 -
g
8000 |- T
o
- . S —a—YK100ET |
@ —a— YA 100ET
S 4000 -
G
X 2000 |

0 ‘ ‘ ‘ ‘ ‘
25-10YA. 8-AYT. 29-AYT. 19-SEMI. 10-OKT. 31-OKT.
HMEPOMHNIA METPHEHE

Yymuo 6.9 Ataxopoaven e yAopng Propdlog otig 600 petayepicels.

=HPH BIOMAZA

4500
B 4000 f -
%0 AT TR -
300

;igg T A —a YK100ET[
.o |~ —a-YA00ET|
10004 - &

500 -

HPO BAPOX (kg/oT

25-I0YA. 8-AYT. 29-AYTl. 19->EMI1.  10-OKT. 31-OKT.
HMEPOMHNIA METPHZHZ

YyMua 6.10Awkdpaven g Enpng Propalag otig 600 peTayelPicEls

Ot peyoAdtepeg amodOGELS OV emMTELYONKAV OTNV KOTN NG
19/9/2006 (4 xomn), avtictoryovv oe 10,934 thrpéupo yAopn Poudlo
kot 3,895 tbrpéupa Enpn Proudlo yio ) petayeipion YA 100ET ko
11,180 tbtpéupa yropn Proudlo xon 3,878 tétpéupa Enpn Propdalo yo
™ uetayeipion YK 10CET (Zyquo 6.11xon 6.12). To a&loonueinto ce
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avtd to onueio eivar M peyaAvtepn péyrotn Enpn Popdalo ot
petayeipion YA 10CET ano v YK 10CET, oe avtifeon pe tic péytoteg
avTioTolyeg TIHEG TOVG o€ YAwpn Propdla ywpic BEPara avtm va dapépet
OTOTIOTIKA CNUOVTIKA 670 eminedo Tov 0,05.

METIZTH XAQPH BIOMAZA

12000 11180 10934

0000 { |

8000 |

6000 |

4004

2004 |

XAQPH BIOMAZA (kg/oTp.)

METAXHPIZEZ

‘DYK 100ET @ YA 100ET ‘

Yymuo 6.11 Méyiomm yAopn Popdlo yoo Tic 000 petoyelpicels
(19/9/2008)

METIZTH =HPH BIOMAZA

5000
4500 { 7 3ggg -
400{
sO{
00{ |
2004 |
200{ | 1
w00 { |
w00 f{ |

s0{ |

HPH BIOMAZA (kg/oTp.)

METAXEPIZEZ

‘ O YK 100ET @ YA 100ET ‘

Yyuo 6.12Méyiotn Enpn Bropdla yia tig dvo petayepioetg (19/9/2008)

I'evikd, ov péyioteg anoddoelg oe Enpn Popdla, yw t0o cOVOAO
TOV UETOYEPIcE®V, EMTLYYAVOVTOL TTEPT TaL Péoa pe TEAN Zemtepufpiov
aKoAovB®VTOG TIC avtioTolrreg UEYIOTEG AmOOOCElS o€ YAmpn Propdlo.
YNUEIDOVETOL OTL KO OTIG 000 HETOYEIPICELS I LEYIOTN TTapOy®YN o€ Enpn
Blopdla koudvOnke oe apketd vynid emimedo.
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H telikn mopayoynq Enpne Propalag énece otovg 3,478 totpéupa
ot petoyeipion mov apdevtnKe pe emeepyoacuévo VYPA  OGTIKG
amofAnta kot otoug 3,563 thtpéupa 6T HeTa)EIPION TOV 0PIEVTNKE UE
KaBapo6 vepo (0,417 tbtpéupa yio ™ petoyeipton tov Avpartog kot 0,315
t/otpéupa yio ) petayeipion tov Kabapod vePoL younilotepa omd TN
LEYLOTY TIUN TOVG OV EMTEVYONKE TEPIMOV CaPAVTA NUEPEC VOPITEPD).
A&loonueioto mavtog eivar 1o yeyovog 0tt  peiwon oty YK 10CET
HeTayelpion eival KpOTEPT G GYEOTM L TN peiwon ot petoyeipton YA
100ET.

ATO TN GTATIGTIKY] AVAAVGN TOL TPOYLATOTOMONKE, OEV TPOEKLYE
OTOTIOTIKA OTNUOVTIKY O@opd HeTaEd TV 000 UETOYEPIcEDV GTO
eninedo tov 0,05 petald TV MUEPOUNVIOV KOG, GLVOAKE KOl TMV
HEYIOTOV TIUOV TOVS TOGO TNV YAmpN 060 Katl otnv Enpn Propdala toug
(mivaxeg 6.7, 6.8kat 6.9) ko (mivakeg 6.10, 6.1k 6.12)avticTory.

[Tivaxag 6.7.Méococ 6pog (M.O.) kot Znuavtikétnto (Significance)yo,
KOs muepounvio pétpnong - komng g yAwpng Propdlag otig dvo

LETAYEPIGELS.
Mécot 6pot
Merayepioeic EMOVOANTTIKOV SIGNIFICANCE
LETPNGEMV
In pétpnon
- KOTN
25/7 YK 100ET 3235 0,861
YA 100ET 3205
2 pétpnon
- KOmn
8/8 YK 100ET 7205 0,069
= YA 100ET 7093
3 3n pétpnon
g -KOTN
o 29/8 YK 100ET 10553 0,138
g YA 100ET 10613
@ .
= 4n pérpnon
3 - KOTN
§ 19/9 YK 100ET 11180 0,110
YA 100ET 10935
on pétpnon
- KOmn
10/10 YK 100ET 10861 0,216
YA 100ET 10650
6n pétpnon
- KOTN 0,426
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31/10

YK 100ET

10230

YA 100ET

10010

* Huepopnvia pétpnong
** Huépeg and tn onopd

[Tivaxag 6.8 Méoot 6pot (M.O.) xor Enpavtikomra  (Significance)ng
yAopng Propdlog twv 0VO pETAYEPICE®V GTO GUVOAO TOV UETPNCEDV -

KOTIAV.
Metaygipion Mécog 6pog SIGNIFICANCE
XAiopn Bropala YK 100ET 8877 0,945
(kglotp.) YA 100ET 8751

[Tivaxag 6.9 Méoot 6pot (M.O.) xou Enpavtikotra  (Significance)ng
YAop1G Propalag Tov 600 HETAXEPICEDV TV HEYIGTOV TILDV TOVC.

Metaygipion Mécog 6pog SIGNIFICANCE
Méyiom Xiopn Bropdlo YK 100ET 11180 0,110
(kglotp.) YA 100ET 10934

[Tivaxag 6.10 Méocog 6pog (M.O.) ko Znuavtikotntoa (Significance)yio
KéOe muepounvia pétpnong - komnig ™ Enpne Proudlag ot dvo

LETAYEPIGELS.
Mécot 6pot
Metayepioelg | EMOVOANTTIKAOV | siGNIFICANCE
LETPNGEDV
In pérpnon
- KOmn
10/7 YK 100ET 1133 0,595
= YA 100ET 1100
3 21 pérpnon
E’ - KOT
et 31/7 YK 100ET 2633 0,079
2 YA 100ET 2548
3 .
S 31 pérpnon
= -KOTN
g 18/8 YK 100ET 3700 0,059
1l YA 100ET 3625
4n pétpncn
- KOTN
8/9 YK 100ET 3878 0,652
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YA 100ET 3895
on pétpnon
- K0T
26/9 YK 100ET 3780 0,122
YA 100ET 3685
6n pétpnon
- KOmn
7/10 YK 100ET 3563 0,268
YA 100ET 3478

[Tivaxag 6.11Mécot 6pot (M.O.) kot Enuoavtikotnta (Significance) g
EnpNg Propdloc tov dV0 HETAYEPICEMV GTO GUVOAO TMV UETPNCEMV -

KOTIMV.
Mertayeipion Méacog 0pog SIGNIFICANCE
Enpn Propdla YK 100ET 3114 0,925
(kglotp.) YA 100ET 3055

[Tivaxag 6.12Mécot 6pot (M.O.) kot Enuoavtikotnta (Significance) g
EnpNg Propdlag Twv 000 LETAYEPICEDV TOV HUEYIGTMOV TIULDOV TOVG.

Mertayeipion Méacog 0pog SIGNIFICANCE
Méyiot Enpn Propala YK 100ET 3878 0, 652
(kglotp.) YA 100ET 3895

Telkd, pe ™ péon Bepuoyovo dovoaun g Propdlag pe v Hopen
Enpov otepeol kowoipov va avtiotoyel oe 0,45 TOvoLG 1600VVALOL
netpelaiov (TIII) avé tovo Enpng Proudloc (Oepuuxn a&io mepi ta 19
MJ/KQ), dnradn 2 Kb meALETAG 160dVVAIOVY HE Alyo Ayotepo amd 1
Mtpo metperaiov (GreenDream 2009) 1 uéyiomn mopaymyn Enpng
Bopdlag mov mapatpnnke ot petayeipion YK 10CET, eivon 3,878
t/otpéupa, mov avtiotoyetl o 1,745TIII evd n péyrom mopaymyn Enpng
Bopalag mov moapatnprdnke otn petayeipion YA 10CET, eivon 3,895
t/otpéupa, kot avtictoyet og 1,752TIII.
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KE®AAAIO 7

XYMIIEPAXMATA

Amo ™ peAétn kol cHYKpPIoN TOV OTOTEAEGUATAOV, Yo TIC 0VO
petayelpioelg toH yALKOL GOpYov, OOMNYOVUAOTE OTN &E0y®YN| TV
TOPAKAT®O GLUTEPUGUATOV:

1. Ta emeEepyaopéva vypd omdPinto umopel vo omoTEAEGOLV LU
eATTIO0QOpa Avom e€otkovounong Kabapod vepoy oe MEPLOYES OOV
avtipetoniletar EAAewym vepol, HE TN YPNOUOTOINGT TOVG Yo
ApPOELOT OPIGUEVOV KAAMEPYEIDV, OTMG &lval TO GOPYO POl Oev
emmpedlovv apvnTikd v avémrtoén kol mopoywyn tov. H ypnon
eneCepyocuévov VYpOV omoPATOV otV GPOELCT] KOAMEPYEIDV EYEL
OIKOVOUIKG Kot TTEPBoALOVTIKA 0QEAN (eEoucovounom vepoy, ADGT Tov
npoPAnuaroc didbeonc v amofAtev KAT). H enavaypnoyiomoinon tomv
Aopdtov Aomdv, anotedel Evov Topéa otov omoio Ba mpémel vo 600el M
avOAOYN TPOGOYN EVOYEL TOV UEYAAMV OAAXYDV OV GLVTEAOVVTOL TO
tedevtaio ypdvia YOpw amd o BEua g Prddciung Soyelptong voUTIKMY
TOPV.

2. Boaoum mpovmobeon etvon va yivetan mopakoAovtnon tov pueIKaY Kot
YNUKOV  TOPAUETPOV KOODG Kol TOL puKpoPlakod @optiov TV
EMEEEPYAGUEVAOV VYPDV OGTIKMV OTOPANTOV HE TIG TAEOV KOTOAANAES KoL
OWKOVOUIKA Tpoottég pnehodovg ymukng avéivong. Ot ymukég
1010TNTEG AMOGKOTOVV TNV emAoyN TG HeBodov apdevong, yuo v
OTOPLYT VYEIOVOUK®V KIVOOVOV.

3. Xt mopovca gpyacio To enelepyasueEva vYPA OCTIKA amOBAnTo TG
nolewg Tov BOAov NTaV OYETIKA 1GGOopomMuUEVe. o  OpemTiKd,
OLOTATIK(, TEPLED OV OUW®G PLEYAAEG TOCOTNTES YAMPIOL YU OVTO KoL M
dpoecvom ywotav pe evarrayn kabopov vepol - AVUATOC. Ady® TG
VROYEWG OTAYONV  ApdgvomNG Oev LINPEE  KAVEVAG VYEIOVOUIKOG
kivdovog ko dgv  TiBeton  Béua  oplov  piKpoProloyikmdv
YOPOKTNPLOTIKAV, 0OV T0 EMEEEPYUTUEVO VYPA OGTIKA ATOPANTO OEV
EPYOVTOL GE EMOPN HE TO KOWO KOl TOUG €PYALOUEVOVS GTO YDPO
(Bahri, A., Brissaud, F., 2002)Katd tnv emovoypnoionoinon
EMEEEPYAGUEVOV  VYPAV OOTIKOV OTOPANTOV Yoo TNV  Gpdgvon
KAAMEPYELNG GOpYOL Oev TiBeTan BELA KIVOUVOL Y10l TOVG KOTAVOAMTES
@OV TO COPYO OTIC OVOMTUYUEVEG YMPEC OEV YPNOLUOTOLEITAL OTN
dTPoPn TOV AVOPAOTOV AAAN LOVO Y10, TOPOLYMYT) EVEPYELNG.

4. Ov xhMpatikég ovvOnkee (Beppokpacio aépo kot Ppoydmtmon) mov
emkpatnoay Kab' OAn ™ ddpkela Tov BEpovg Tov 2008Bonbncayv o
oVYKPLoT HETOED TV 000 LeTayEPIcEDV. AVTO OQEIAETAL GTO YEYOVOC
OTL TO YoUNAO VYOS PBpoyng Katd T OdpKeE TOV KAAOKOIPLO0D OeV
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emnpéace o peydlo Poabud v avamtvllokn owdikacion TG
KOAMEPYELWNG 1| OTolo EMOUEVMG EMNPEAGTNKE GTO peYoAvTEPO Pabud
amd TV apdevon mov dEYOINKe N KAAMEPYELD KATA TN OGPKELD TNG
KOAMEPYNTIKNG TEPLOOOV.

5. Ta enekepyacuéva vypd oaotikd oamoPAnto  eivor  Kavd  vo
OmOTEAEGOVV UL EATTIO0QOpO Avom eEotkovounong kabapov vepov
KOl Vo YpNoorom0oiv yia dpoevoT opIGUEVOV KOAMEPYEUDY GTO
dueco pwEALOV, OTMG ival T0 GOPYO, e TNV TPoHTOOeoN TOV EAEYYOL
TOV YNUKOV TOLG GLGTOTIKAOV Kol TOL UIKpoPiokoh Toug goptiov.
AvoAOy®mG TNV Kotdotaon TV anmofANTOV e ox€omn UE TIG
wpoavapepOeiceg mapapétpovg Bo emideyel n exdotote KAAMEPYELN
aAAd ko ) pnéBodog Gpdevong Tng.

6. Toco «xatd TN OwpKew OCO KOl OTO TEAOG TNG EPELVOC, OEV
TopaTNPNONKE GTOTICTIKMOG CNUOVTIKY OWpopd avdiueca otig 600
Hetayepicelg oe OAEG TIG TAPAUETPOVG TOV UETPRONKOV (VYOS PUTOV,
OEIKTNG PLAMIKNG EMPAVELNG, TAPOyWYN YA®PNG Kot Enpng Propdlog)
vY€YovOG TOAD evOappLVTIKO av AGBOovUE LTOYT TNV EE0TKOVOUTNOT TOV
apoevTIKOL vePoy mov €ytve. H dpdevon pe emeepyacuéva vypd
andPANTO £dMOE TOPOUOLN 1] KOl GE OPIGUEVES TEPMTMOGELS KAADTEPQL
omoteAécHaTo o€ oLyKpon He 1o kKaBapd vepd. H  OBetun
CUUTEPLPOPA TNG VITOYELNS GTAYONV APOEVOTC LE EMEEEPYACTUEVO VYPEL
aoTIKG omOPANTa evBappOVEL TN YPNON EMEEEPYACUEVOV VYPOV
oTIKOV amoPANToVv Yo v dpdcvon eutdv Proevépyelag, Omme To
cOpY0, LUE APIOTO OMOTEAEGLLOTO EPOCOV aKoAoLOEITOL £Vl TPOYPULLLLOL
eEVAALAYNG PPECKOV VEPOD Kol ADUAT®V.

7. H pébodog g vmoyelng otayonv dapdevong elvar m mAfov
EMKPATESTEPT] UETOED TMV CUYYPOVOV KOl TOV  TOPASOCIOKAOV
nefOdwvV Gpdevone Yoo Tn UEYIOTOTMOINGYT TOV Om0dOCEMYV, Kol
néAota pe v mo opBoloyikn Olayeipton Tov apPIELTIKOV VEPOD.
Avtd ogeihetor oty AuUeoN SLOYETELGON TOL OPIEVLTIKOD VEPOL
anevbeiog 6To TUUO TOV EVEPYOV PLLOGTPOUOUTOS TOV QPUTOV HE TNV
TAVTOYPOVY] EAOIGTOTOINGCT TOV ATOAEI®V AOY® €EdTuong, Kabhg
EMIONG Kol GTN STPNON KAVOTOMTIKAOV TILAOV E00PIKNG VYPACTOG
(mAnoiov ™G TWAC NG LOOTOTKOVOTNTAG) HETA TO TEPOC TNG KAOE
EPOPUOYNG KO Y10l £VOL TYETIKO LEYAAO YPOVIKO SLAGTNLLO.

8. H yopnynon apdeutikod vePOD GUUTANPOUATIKA OKOMO, KOl OTIS
YOUNADV OTOUTNCEWV KOAMEPYEIEG Y10 TNV KAALYN TOV OVUYKOV CE
eCatpicodlamvon, kpivetor avoaykoio ywo TtV - emitevén  LYNANG
aVATTUENG KO TTOPOLY®YIKOTNTOC.

9. O ocwoTOG TPOYPUUUOTICHOS TOV OPOEVCEDMV GE GLVOVOCUO UE TIC
ouveyeic HETPNOELS TNG E0APIKNG VYpaciag KaBMG Kol 01 KATAAANAEG
KMUOTIKEG GLVONKEG OV EMIKPATNOAY KATA TN OdpKELD TOV BEpoVC
dev dtEkoyay TNV ovorTuElokTn dtadkacio TG KaAlEpyelog, avtibeta
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emrevyOnkay péyioror pvbuol avdmtuéng kot VYNAEG TWES of
mopayyn YAopng kot Enpng opdateg.

10. Ot peydreg amodooelg g KoAMEpyewns, o€ Popdala petayepicewv
oe ovvovacpd pe v efowovoumon vepold omd TOV GLVOILOGUO
VROYELDG OTAYONV dpdevong Kol eneCepyOSUEVOV VYPOV OCTIK®V
amofANTOV KaO1GTOOV @OveEPN TN SUVOUIKT] TOL YAVKOD GOPYOL O
EVOAOKTIKNG KOAMEPYELNG Yo TNV TTopoy®yn Propalog Kol eVEPYELNG
evhappOvovtag €161 TNV €100 YMYN TNG GE UEALOVTIKEG OUEWYICTOPEC,
oTo. TAOICLO. TNG VEOS OEWPOPIKNG YEOPYING TOV YOUUNADY EGPODV,
TPocoidovtog éva EMTAEOV  OTPOTNYIKO  TAEOVEKTNUO  OTNV
OKOJOUNOT UG GUYXPOVIG Kol cuvex®mg eEeMacopevng EAAnvikng
vewpyiog oe Evpomaikd mhaicia.

11.H mocommrta tov enelepyacuévav  Yypov AmofAntov  mov
yopnynOnke ovvolkd otn petayeipion YA 10CET frav ion pe
167,97mm. EnutedyOnie étol, pia e£owkovounon g TtaENG TOL
32,62% oe kaBapd apdevtikd vepd. Ot amoddGES TV QLTOV GE
oLVOLOCKO pe TV e€otKOVOUNOT VEPOD atd TN YPNON ENEEEPYACUEVDV
VYPOV omoPANTOV, O0lvel TOAAEG EAMIOES Yo LEAAOVTIKY] XPNON TOV
eneEepyacuEvov vYPOV amoPANTOV Yo, APOELOTN TOGO CE YMPOVE
TPOcivov eviog TOANG (Thpka) 060 Kol 68 KAAMEPYEIEG EVEPYELNKDV
QLTOV, OTMG TO GOPYO, APOV OEV TOPATNPEITOL KOO OTATIOTIKMG
ONULOVTIKY] S101popd LETAED TV LETOYEPIGEDY TOV HEAETHONKAY.

12.To képdog Ba tav peyokdtepo, av otny e£okovouncn A0Ym ™G XPNong
EMEEEPYAGUEVOV VYPDOV OOTIKAOV amoPfANT®V, cuvuroloyiotel kot to 20
% g TosoTNTAG VEPOV OV Ba e€otkovopovvTay av 1 0661 Gpdevong
Ntav pewwpévn. Mg m yprion ¢ VrdyEwg oTayonv ApOELONG,
dvvaton n dvvatoOTNTA PelwoNS TG d0onS apdevong o€ mocoatd 20%,
oe oyxéon pe GAheg peBdOoVG GPOELONG TTOV YPNCYOTOOVVTOL KATA
KOpoOV otV eAMVIKY] yewpyio, AOY® NG EAOYICTOTOINCNG TMV
OTOAEI®V OO empavelokn eEdTuon Kabmg emiong kol AOy® TG
dueEONC OL0YETELONG TOV APOELTIKOD VEPOD GTO EVEPYO TUNUO, TOV
pllootpouatoc. Me ™ pelowon g d6ong Gpdevone oy LIOYELN
oTAYONV d@pdELoT] UTOPOVUE VO KOTOVONCOLUE TOGO GNUOVTIKNA
eEowovounon ypnudtov 0o umopovce vor ETITOYEL £VOG TOPOYWYOC
OC0oV aPopa T0 KOGTOAGY10 vepoL. AvTtictaduileTon £161 6€ ONUAVTIKO
Babuod ko n dwpopd ce aion ayopds Kol TomofETnNone TV VAIK®OV
Gdpdevong G vmOyElng oTAyONny dpdevone oe  oxéom UE  TIG
EMLPOUVELOKEC.

13. H amodotikdtn o, ApOEuong yio T HETO)EIPIoT Tov Kobopod vepoy
firav 5,32kgotp.”t mmit 1 0,18mm kg otp.™ evéd yia T petoyeipion
“tov Avpatoc” frav 5,34kg otp.t mmit f 0.19mm kg omp.t. H
Spopd petald twv 000 peTayepicemy givol Tapo TOAD HIKPT, TOL
onuaivel 0Tt 1660 N petoyeipion mov apdevTnKe LoVo pe kabapo vepod
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6060 kor m petayeipion mov apdedtnke pe kabBopd vepd Ko
eneEepyacuéva vypa amdPANTa aSloroinoay oyedov 10 1910 AmTodoTIKA
T0 vEPO TOL TOVG YOPNYNONKE.

14 EvBappouvon tov ouvdvacuoh VTOYEWS OTAYONV  (GPOELoNG Kot
eNeCePYOSUEVOV VYPOV OTOPANTOV Yoo HEALOVTIKEG YPNOES OTN
yeopyla Aoym g €€okovounone kabapod apdevTIKOD VEPOV, NG
EMLYLOTOTOINONG EVEPYELOK®Y EIGPONDV, TNG ENMITEVLENS LYNAOV PabLov
TPOGTAUGIOG TOCO Y10 TOLG AYPOTEG OGO KOl Y10 TOVG KATOVOANTES GE
cuvovacud pe v un vmopén avaykng v tprtoPdbua eneéepyacia
TOV VYPOV OTOPANTOV.

139

Institutional Repository - Library & Information Centre - University of Thessaly
20/05/2024 18:24:12 EEST - 3.16.217.113



BIBAIOT'PA®IA

EAAHNOI'AQXYXH BIBAIOTPA®IA

1. Ayyehaxkng, A, 2000 H onuociac  avakmmong Kot
EMOVAYPNOCIUOTOINGNG  EMEEEPYOSUEVOV  EKPODY  AOTIKOV  VYPOV
amofAntmv. Aypotikn ‘Epgvva kot Teyvoloyia, Tedyog 1(14)Ioviog -
YentéuPprog 2000.E@.1.AT .E.

2. Ayyehdxng, A. N., 1994 Avaxtmon Kot EmavoypnGIOToinNon ooTIKOV
VYPOV omoPANTOV oTo. ALl 0pBOAOYIKNG SLOYEIPIONG TV VIATIKMOV
TOp®V Ko TPooTaoiog Tov mepPdArovtog. In: Emotueg kon mepiBdiiov
ota TEM| Tov oqudva: TpoPAnuore ko mwpoomtikés, A. Poxoc (Ed.),
Evodhoktikéc Exodoelg, pp. 345-358.

3. Ayyehdxkng, A. N., kot Toopmavéyrov, G., 1995.Yypd Amopinta:
dvowkd cvotiuata enelepyaciog Kol avAKTNON, ETAVOYPNCILOTOINGT
Kot dtabeomn ekpomv. [Mavemomoakéc Exdooeig Kprtne. Hpdxieto.

4. Akegiov, I, Kahpovvtloc, A, Kotoomoviog, X., Buprag, II. km
Kapnéhn, X. 2003 X0Oykpion NG VTOEMPOVEIWNKNG KOl  TNG
EMPOVEIONKNG oTAYONV apdevong oe kKaAdigpysio Poupokiod. 9°
[TaveAlvio Xovédpio EAnvucig Ydpoteyvikng Evoong, opfA. 199-
206. 2-5Anpiriiov 2003,0ec00A0ViKD.

5. Avopeaddknge, A. A., E. T'afardxn, A. Mapoang, K. Novteomovirog
kv A. TOqpoeg, 2003. IIpotaon xatdptiong Iootikdv Opimv kot
[Tpodaypapdv  Emavoypnowonoinong Avupdtov oty EARGda.
Avéxon kou Eravaypnoiponoinon Avpdtov. @sccalovik).

6. Bakding IL.X. kv Toavrrog X.A., 2002. Enidpacn Gpdevong
BopPoakiod Kot KOAUUTOKION LE AGTIKA ATOPANTO GTO YEMPYIKO EIGOMLLA.
Aypotikn] ‘Epevva. Emomuovikn embedpnon tov EO.LAT.E. Abdnvo.
25(1):13-20.

7. Baipng, X., 1990. Awppoocelg - ocvvimpnon edaeav. Exddcelg
YTapovANG, Adva.

8. lN'whavomoviov - Xevdoovka, X., 2001, Ewwn Teopyio |,
[Mavemotuoakéc mapadocels, Borog.

9. T'ohavomoviov - Xevoovka, X., 2003. Ewwn Teopyio .
[Mavemotuoakéc mapadocels, Borog.

10 Awpavtis. K., 1983.Avoi&iatika Xitnpd, Adnva.

11 Aqpomoviov, K., 2005. Merantoyoky Awrpipny, Emnidpoon
CLYYPOVOV GLGTNUAT®V EPOEVONC GTO TAPUYMYIKA YOPAUKTIPIOTIKE,
te0tAwv.  Epyootipo Tewpywne Yopavikng, Ilavemotuio
Ocoocaliog.

12 Mokpavrovarog, II. T'., 1990, Encéepyacia wor dubeon vypov
anofAntov, B” "'Exdoon, Adva.

140

Institutional Repository - Library & Information Centre - University of Thessaly
20/05/2024 18:24:12 EEST - 3.16.217.113



13 Mntowog, 1., Tovhog, M., Xapoving, A., I'dtorog, @. kol Propdacg,
Y., 2000. Edagporoywkny peAétn kot €30QOAOYIKOS YAPTNG TOL
aypoktnuotog tov Ilavemotnuiov Oeocoriag otV mEPOy TOV
Beleotivov. Exdooeic Zymel, Adnva.

14 Miweomorvog, N.A., 1991 .I1popAnuatikd €dder. Merétn, [IpoAny,
Beltioon. Exddceig 'oyovdn - ['amovin, ceh. 178.0ecc0r0vikn.

15 Myerhdxng, N., 1998.Xvomuata avtopoatng apdsvons. Apdevon Le
otayoves. Exdooeic Exdotikn Aypoteyvikn A.E., cei. 319.

16 NwkoAidov, A., Naparof, E., Koapadaxng, I'., Towwtag, K.,
Iavovtoov, K. kot Aavarartog, N., 2000.A&0Adynon ™¢ avamTuEng
KOl TOPOYOYIKOTNTOS OKTM YEVOTUTMOV XOPYOL Yo TOPOy®YN
Bropdlog ko evépyetog. Tpaktikd 2°° EBvikod Zvvedpiov Tempyikng
Mnyaving, oer.197-204.

17 Havopas, A. I, Mavpovdng |. I'., Bagefavm X. H. ko
Xotinnavvakng X. A., 1992.T1poBreyn tov KIvoOHvoL EUEPaing Twv
OTOAOKTAPOV omd TN ¥pnon Ttwv vrdysiwv vepwv g B. EAAGSOC.
Yopoteyvucd, 2 (1): 5-13.

18HHavopag, A. T'., Mavpovong, |. I'. ko Xatinywavvakng Xt. A.,
1993. Epappoyn g woonédwong pe laseromy nediddn Oeccaiovikng.
[eoteyvikd emomnuovika Oéuata, 4 (4): 14-19

19.Mavopag, A. I'. XatlnoBavaocradov, A. M., ko Tonng, X. I'., 1994,
Eidoc @Bopav ko K66TOG cuVIPNONG OIKTVMV APOELONG UE GTOYOVEC.
I'sowmovikad, 35: 35-40.

20Hoavopas A. kor Hilog A., 1999.Apocvon pe enelepyacuéva vypd
aotikd amoPAnta. Exdooelg INayovon - [Mamovin. Oscoalovik.

21.Momadomoviog A., kon Ilapredémovrog I'., 2001.Yypd andpinta mov
dev etvan Yo tétapo. ['ewpywn) Epevva, E@.LATE. Iavovdprog - Mdaptiog
2001.

22 Homalagepiov, Z. I'.,1984. Apyéc Ko TPOKTIKA TOV OPOEVGEWMV.
Exdboeig Zntn, Osscarovikn, oed 484.

23 Xaxkelapiov - Makpavrovakn, M., 1993. Apdevon pe ctayova.
Apdevon pe aviakio. [ovemomuokés onuetdoeic. BoOloc.

24 Yoaxelopiov - Makpavrovakn M., Kaigoovtlog A., Ilamavikog
N. 2000. A&oldoynon G EMPOVEWKNG KOl LTOYEWS OTAYONV
Gpdevonc oe kaAMépyewa Cayopotedtimv. Ipoktikd 27 E6vikood
Yvvedpiov Tewpywng Mnyoavikng, oeh. 157-164. Borog, 28-30
YentepPpiov 2000.

25X axerrapiov - Makpavrtovakn, M., llavopag, A., Mavpovdng, 1.,
Mavovong, N. ko IMoywpiong 0., 1996. Kaunvreg icov tiumdv
eCatpoodamvong avaeopds kot Ppoyxdmtwone oto N. Adpiooc.
IMpoxtikd 2°° TTavelinviov Xuvvedpiov pe 0épa «Eyyelofeltiotikd
épya - Aayeipion vootik®v TOpwv - Expnydvion 'ewpyioc» ceh.155-
173.

141

Institutional Repository - Library & Information Centre - University of Thessaly
20/05/2024 18:24:12 EEST - 3.16.217.113



26 Xaxerrapiov - Makpavrovakn, M., Ilararééng, A. Aavardtog, N,
Bovitoavng, II, Ndaxog, K, 2003. Emidpaon emovelokng Kot
VROYEWG OTAYONV GPOELONG OTNV OVATTLEN KOl TOPUY®YN NG
EVEPYEWKNG KaAMEPYElng Tov GoOpyov otnv Kevipikry EAAGOa.
IMpoxtikd 9°° MHavelknviov XZvvedpiov g EAAvikAc Ydpoteyviknc
‘Evoong (EYE), 2-5Aznpihiov, O@sooalovikn, ceA. 183-190.

27 Xoaxelapiov - Maxkpoavrtovakn, M., 2003.Znueldoelc apdedcemy.
[Mavemomuokéc Exdooelg Ocoocaliog, BOAOG.

28 Xakelapiov - Makpavrovakny, M., Tévreg, 1., Kohmov, A.,
Kaigoovtlog, A., Mamavikog, N., 2003. Apdevon mpacivov e
enelepyacpévo vypd aotikd omofinta. Ipaktikd 3™ IMavellnviov
Yvvedpiov Tewpyikng Mnyavikng, Oeocalovikn 29-31 Maiov, cel.
265-272.

29.X00 At Ak., 2007).YToyelo 4pdevct) Tov EVEPYELONKOD PLTOD GOPYOL LIE
enelepyacpéva vypd amoPfinto, petomtuyokn owtpn], IHoavemomuo
Oeocoriog, Xyol) N'ecomovikov Emomuav, Tuqua Teomoviag Outiknc
[Mapaymync ko Aypotico [epiBddiovtoc.

30Xpnkag, ATI., 1991. Ewwn lewpyio. |. Zunpd, woyavonq ko
YOPTOOOTIKA PUTA. OeGGaLOVIKY.

31Tepliomg, TI'A. ke MMomaelagerpiov, Z.I'., 1997. T'swpywn
vopoviikn. Exdooeic Zntn, Ocooolovikn.

32 Dacovrug, A. K. kon Potiaong, N. A., 1984 Apyéc g emotung tov
KaAAMEPYOOUEVOV UTOV, GEA. 209-213 Oecoalovikn.

33 Xatinywvvaxkng Xt. kol Ogodompov, N., 1991.H yprion tov aktvov
laser otnv 1womédwon tov yopoewwv. 'Exdoon L.E.B., cei. 13.
Oeccarovik.

142

Institutional Repository - Library & Information Centre - University of Thessaly
20/05/2024 18:24:12 EEST - 3.16.217.113



EENOI'AQYXXH BIBAIOTPADIA

1. Ageridis G. and Christou M. (2006), Biofuels and their
developmental role to the industry and agriculture. In: two days gala.
Thessaloniki 3-4 November, 1-6 pp.

2. Al-Jamal, M. S-, Sammis, T. W., Mexal, J. G., Picchioni, G. A.,
Zachritz, W. H., 2002. «A growth-irrigation scheduling model for
wastewater use in forest production». Agricultural Water Management
56: 57-59).

3. Al-Lahham O., El Assi N.M., Fayyad M., 2003.Impact of treated
wastewater irrigation on 2 quality attributes and contamination on
tomato fruit. Agricultural Water Management, 61 (2003): 51-62.
Elsevier Publication

4. Angelaki, A., Sakellariou - Makrantonaki, M., Tzimopoulos, C,
2002. «Comparison of Green & Ampt and Parlange infiltration
equations. Experimental procedure¥. IGternational Conference of
EWRA on water resources management in the era of transition. 4-8
September 2002-oral presentation, proceedings, pp 172-183. Athens.

5. Asano, T., 1991 Planning and Implementation of water reuse
projects, In: wastewater reclamation and reuse by R. Mujeriego and T.
Asano (Eds.) IAWPRC, Water Sci. and Techn. Vol 24, no.9,
Pergamon Press, NY.

6. Asano, T., 1994Irrigation with treated sewage effluents. In: Series in
Agricultural Sciences (K. K. Tanji and B. Yaron, Eds.). Ch. 9,
Springer-Verlag, Berlin, Heidelberg, Germany.

7. Asano, T., Smith, R.G., and Tsobanoglous, G., 198Municipal
wastewater: Treatment and reclaimed water characteristics. In
irrigation with Reclaimed Municipal Wastewater-A guidance manual.
2nd Edition, Petrygrove, G.S., and Asano, T. (Eds.), Lewis Publishers,
Inc., Chelsea, MI.

8. Asano, T., and Tsobanoglous, G., 198MMunicipal wastewater
treatment and effluent utilization for irrigation. Land and Water
Development Division, F.A.O., Rome.

9. Ayers, R. S. and Westcot, D. WWater Quality for Agriculture, FAO
Irrigation and Drainage Paper 29, Rev.l, Food and Agricultural
Organization of the United Nations, Rome, 1985.

10.Ayers, R.S., 1977Quality of water for irrigation. Journal Irrigation
and Drainage Division, A.S.C.E., 103 (1) : 135-154.

11Ayers, R.S., and Westcot, D.W., 1983Water quality for agriculture.
F.A.O. Irrigation and Drainage Paper 29:99-104, Reuv.l.

12.Bahri, A., and Brissaud, F., 2002«Guidelines for municipal water
reuse in the Mediterranean countries», World Health Organization,

143

Institutional Repository - Library & Information Centre - University of Thessaly
20/05/2024 18:24:12 EEST - 3.16.217.113



Regional Office for Europe, WHO/EURO Project Office,
Mediterranean Action Plan.

13.Biomass Energy Centre (2007) URL:
http://www.biomassenergycentre.org.uk

14 Blum, D, and Feachem., R.G., 19853dealth aspects of nightsoil and
sludge use in agriculture and aquaculture. Part Ill: An epidemiological
perspective. Dubendorf, Iternational Reference Center for waste
disposal, Report No. 05/85.

15Bouwer, H., and Idelovitch, E., 1987.Quality requirements for
irrigation with sewage water. Water reuse for drip irrigation. Journal
Irrigation and Drainage Engineering, ASCE, 113 (4): 516-535.

16 Broadbent F.E., and Reisenauer, H.M., 1985Fate of wastewater
constituents in soil and groundwater: Nitrogen and phosphorus.

17 Bucks, D.A, Nakayama, F.S., and Warrick, A.W., 1982Principles,
practices and potentialities of trickle (drip) irrigation. In: Advantages
of Irrigation, 1:219-298.

18.Chatziathanassiou, A., Christou, M., Alexopoulou, E., Zafiris, C,
1998. Biomass and sugar yields of sweet sorghum in Greece. In:
Chartier et al. (Ed,), Proceedings of the 10 European Conference.
C.A.R.M.E.N. Press, Germany, p. 209-212.

19 Christiansen, J.E., Olsen, E.C., and Williardson, L.S., 1977
Irrigation Water quality evaluation. Journal Irrigation and Drainage
Division, A.S.C.E., 103 (2): 155-169.

20.Cook, J., and Beyea, JAn analysis of the environmental impacts of
energy crops in the USA: methodologies, conclusions and
recommendations.

21.Curt, M.D., 1998. Environmental studies on sweet and fiber sorghum
sustainable crops for biomass production and energy. Project FAIR
CT3-CT96 1913. Spanish contribution. In: BioBase.

22 Curt, M.D., Fernandez, J., and Martinez, M., 1995.Productivity and
water use efficiency of sweet sorghum (Sorghum bicolor (L.) Moench)
cv. Keller in relation to water regime, Biomass and Bioenergy, p. 401-409.

23.Dalianis, C, 1996 Adaptation, productivity and agronomic aspects of
sweet sorghum under EU conditions. Proceeding of the First European
Seminar on Sorghum for Energy and Industry, help in France, 1-3
April, p. 15-25.

24 Dedrick, A. R., Erie, L. J and Clemmens, A. X, 1982Level basin
irrigation. In: Advances in irrigation (edited by D. Hillel). Academic Press,
N.Y., Vol. 1 05-145.

25Dercas, N., Panoutsou, C, and Sooter, C, 1995weet Sorghum
(Sorghum bicolor (L.) Moench).- Response to four irrigation and two
fertilization rates, In: Chartier et al. (Ed.), Biomass for Energy,

144

Institutional Repository - Library & Information Centre - University of Thessaly
20/05/2024 18:24:12 EEST - 3.16.217.113



Environment, Agriculture. Proceedings of the 8th E.C. Conference
Vol. 1, Pergamon Press, U.K., 629-639.

26 Devitt, D. and Miller, W., 1988. Subsurface Drip Irrigation of
Bermudagrass with Saline iter. Applied Agricultural Res. Vol. 3, No
3, p. 133-143.

27.Dinnen, R., 1991 Congress acts to increase the production of ethanol.
Biologue (1):p.ll-14.

28 Dolcioti, 1., Mambelli, S., Grandi, S., and Venturi, G., 1996.
Comparison of two Sorghum genotypes for sugar and fiber
production. Industrial Crops and Products, 7:265-272.

29.Doneen, L.D., 1954 Salinization of soil by salts in the irrigation water.
Transactions of American Geophysical Union, 35:943-950.

30.El Bassam, N. (1998FEnergy plant species: Their use and impact on
environment and development. James & James Science Publishers,
UK.

31.English S.D., 1985. Filtration and water treatment for micro-
irrigation. Proceedings of thé“3nternational Drip /Trickle Irrigation
Congress, November 18-21,Fresno, California USA, pp. 50-57.

32 FAO, 1998 Irrigation and Drainage.Paper No 24.

33.GreenDream Ilpdown Evépyawr — Biooyn Avartoén — lepiffdirov
(2009) URL.: http://bioenergynews.blogspot.com

34.Gushiken, E., 1993.EfQuent Disposal Through Subsurface Drip
Irrigation Systems. Hawaii Water Pollution Control Ass. Proceedings
of the 15th Annual Conf. Honolulu. Hawaii.

35Hall, K.,2001. Oilseed rape (Brassica napus spp. oleifera).
http:/www.nf-2000.org/secure/-crops/F590.htm.

36Hanson B.R7 Schwankl L.J., Schulbach K.F., Pettygrove G.S.,
1997. A comparison of furrow, surface drip and subsurface drip
irrigation on lettuce yield and applied water. Agricultural Water
Management, 33 (1997): 139-157.

37 Hillel, D., 1987. The effluent use of water in irrigation. World Bank
Technical Paper No 64. The World Bank, Washington D.C.

38.I-Pai Wu, 1994. Low Energy Subsurface Drip Irrigation (system for
Pasture). Department of Animal Sc. Prepared by: Biosystems Engineering
Dept. University of Hawaii.

39.Kandiah, A., 199. Water quality management for sustainable
agricultural development. Natural Resources Forum, 14(l): 22-32.

40 Klocke, N.9 Hubbard, K., Kranz, W., Watts, D. Evapotranspiration
(ET) or Crop water use.

41 Maas, E.V., 1985Crop tolerance to saline sprinkling water. Plant and
soil 89, 273-284.

145

Institutional Repository - Library & Information Centre - University of Thessaly
20/05/2024 18:24:12 EEST - 3.16.217.113



42 Massoud, T.A., Hills, DJ., and Tchobanoglous G., 199Bretreatment
of secondary effluent for drip irrigation. Journal Irrigation and Drainage
Engineering, ASCE, 120 (4)Q 716-731.

43.Mastrorilli, M., Katerji, N., Rana, G., Steduto, P, 1995 Sweet
sorghum in Mediterranean climate: radiation use and biomass water
use efficiencies. Industrial Crops and Products 3, 253-260.

44 Meyer, J.L., 1985.Cleaning drip irrigation systems. Proceedings of
the 3% International Drip/Trickle Irrigation Congress, November 18-
21, Fresno, California, 1:41-44.

45.Nakayama F.S., and Bucks D.A., 1989rip/Trickle lIrrigation in
action: Temperature effect on calcium carbonate precipitate logging on
trickle emitters. Proceedings of th Bternational Drip/Trickle Irrigation
Congress, November 18-21, Fresno, California USA, pp. 45-50.

46.Nikolaou, N. Sweet sorghum, a promising annual crop for Greece.

47 Padmakumari, O., and Sivanappan, R.K., 19855tudy on clogging
of emitters in drip Systems. Proceedings of tH IBternational
Drip/Trickle Irrigation Congress, November 18-21, Fresno, California,
1:80-83.

48 Panoras A., Kehagia O., Xanthopoulos F., Doitsinis A., Samaras
[., 2001b. The reuse of municipal wastewater in cotton irrigation, Inter-
regional research network in cotton. F.A.O. - NAGREF. 27
September-1 October 2001, Chania. Greece.

49 Panoutsou, K. 2000Fiber sorghum, a promising annual crop for
biomass production in Greece.

50.Panoutsou, K.State of the art for energy crops in Greece.

51 .Papayiannopoulou,A., Parissopoulos G., Panoras;A., Kampel S.,
Papadopoulos F., PapadopouloS/A., llias A., 1998Emitter
Performance in conditions of treated municipal wastewater. Proc.
Advanced Wastewater Treatment, Recycling and Reuse. Fiera Milano,
14-16 September 1998, p. 1011-1014.

52 Pescod, M.B., 1992 Wastewater treatment and use in agriculture.
F.A.O. Irrigation and Drainage Paper 47.

53.Pettygrove, G.S., and Asano, T. (Eds.), 1983rrigation with
reclaimed municipal wastewater-A guidance manu&f. Etition,
Lewis Publishers, Inc., Chelsea, ML.

54 Phene, C.J., Blume, M.F., Hile, M.M.S., Meek, D.W., and Re, J.V.,
1983. Management of Subsurface Trickle Irrigation Systems. ASAE
paper No. 83-2598.

55Roman, G., Hall, D., Gosse, G., Roman, A., lon, V.
anTAlexe7a71998 Researches on Sweet - Sorghum Productivity in
the South Romanian Plain. Federation for Inf. Tec. in Agriculture.
Agricultural Technology in Asia and Oceania, 1998.

146

Institutional Repository - Library & Information Centre - University of Thessaly
20/05/2024 18:24:12 EEST - 3.16.217.113



56.Sakellariou-Makrantonaki M., Kalfountzos D., Vyrlas P. 2001.
Irrigation Water aving and Yield increase with Subsurface Drip
Irrigation. Proc. of 7 International Conference on Environmental
Science and Technology, pp. 466-473. Ermoupolis, Syros island,
Greece-Sept. 2001.

57 Sakellariou-Makrantonaki, M., Kalfountzos, D., Vyrlas, P.,
Kapetanos, B.,. 2002Water saving using modern irrigation methods.
Hydrorama 2002, EYDAP, Athens, Greece.

58.Sakellariou-Makrantonaki M., Kalfountzos D., Tentas I., Vyrlas
P., 2003. Subsurface Drip Irrigation with treated wastewater. Xl
World Water Congress. Water Resources Management in the 21
century. IWRA, Madrid, 5-9 October 2003.

59 Sakellariou-Makrantonaki, M., Tentas, |[., Koliou, A,
Kalfountzos, D., Vyrlas, P., 2003.rrigation of ornamental shrubs
with treated municipal wastewater Proceedings of 8th International
Conference on Environmental Science and Technology (CEST),
September 8-11, Lemnos, Greece, Vol. B, pp. 707-714.

60.Shuval, H.I., Yekutiel, P., Fatal, B., 1985Epidemiological evidence
for helminth and cholera transmission by vegetables irrigated with
wastewater. Jerusalem-A case study. Water Science and Technology,
17: 433-442.

61.Schrpernzeel, J. Agenda 200@onsequences for energy crops.

62.Solomon, K., 1993 Subsurface drip irrigation: Product selection and
performance. In: Subsurface Drip Irrigation: Theory, Practices and
Application. Jorgensen, G.S. and K.N. Norum (Eds.). CATI

63.Stassen, H. FAIR1-CT95-0512European energy crops processing
and utilization in Europe.

64.Strauss, M., and Blumenthal, U.J., 1989Health aspects of human
waste use in agriculture and aquaculture-utilization practices and
health perspectives. IRCWD Report No 08/88. International Reference
Centre for Waste Disposal, Dubendorf, Switzerland.

65.U.C.C.C. 1974.Guidelines for interpretation of water quality for
agriculture. Memo Report, 13 p.

66.U.S.D.A., 1990. USDA backgrounder. News division, Office of
Public Affairs, Room 404-A, Washington, D.C.

67.U.S.D.A., Soil conservation service, 1956. Methods of evaluating
irrigation systems. Handbook 82. Government Printing Office, Washington
D.C.

68.U.S.E.P.A. 1973 Water quality criteria. Ecological Research Series,
E.P.A. R 3-72-033, U.S.E.P.A., Washington D.C.

69.Venturi, P., 1999. Comparison between miscanthus, kenaf and
sorghum with regards to water and N availability. Document ID
B10545. In: BioBase.

147

Institutional Repository - Library & Information Centre - University of Thessaly
20/05/2024 18:24:12 EEST - 3.16.217.113



70Westocot, D. W., and Ayers R. S.,198%rigation water criteria. In:
Irrigation with reclaimed municipal wastewater - A guidance manual.
Third Edition, Pettygrove, G.S., and Asano T. (Eds), Lewis Publishers, In
Chelsea, MI.

71WHO: Health guidelines for the use of wastewater in agriculture,
aquaculture, Technical Report Series No.778, Geneva, Switzerland,
1989.

148

Institutional Repository - Library & Information Centre - University of Thessaly
20/05/2024 18:24:12 EEST - 3.16.217.113



IHAPAPTHMATA

149

Institutional Repository - Library & Information Centre - University of Thessaly
20/05/2024 18:24:12 EEST - 3.16.217.113



YTATIXTIKH ANAAYXH

(One Way Anova — SPSS vs 14)

IIwakog 1. Xtotiotikn EneEepyasio tov Tipdv tov A.@.E. tov 0Vo petaysipicewv
0TO GUVOAD TOVG.

Oneway
ONEVWAY LAl BY METAXEIPIZEIX
ANOVA
LAI
Sum of Squares df Mean Square Sig.
Between Groups ,001 1 ,001 ,001 ,974
Within Groups 19,944 26 , 767
Total 19,945 27
IIwvaxkag 2. Xtatiotikn Enegepyacio tov tipdv tou A.O.E. 1V d0o petayeipicemv
v kGBe nuepounvia LETPMOMNG.
ONEVAY petpnonl petpnon2 uetpnon3d uetpnond petpnond petpnonb petpnon’
netpnon8 netpnon9 npetpnonl0 petpnonll pstpnonl2 petpnonl3
netpnonld MAX BY upstaxesipliosic / M SSI NG ANALYSI S.
Oneway
[ Dat aSet 1] C:\ User s\ BASIAH»\ Deskt op\ ATATPIBH METAINTYXIAKO\ LAI. sav
ANOVA
Sum of Squares df Mean Square F Sig.
peTpnonl Between Groups ,001 1 ,001 ,086 ,780
Within Groups ,088 6 ,015
Total ,089 7
METPNON2 Between Groups ,001 1 ,001 ,059 ,816
Within Groups ,127 6 ,021
Total ,129 7
peTpnon3 Between Groups ,000 1 ,000 ,000 1,000
Within Groups ,135 6 ,023
Total , 135 7
[VEayelglejglit Between Groups ,000 1 ,000 ,000 1,000
Within Groups ,160 6 ,027
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Total ,160

METPNONS Between Groups ,020 ,020 1,200 315
Within Groups ,100 ,017
Total ,120

METPNONG Between Groups ,005 ,005 429 ,537
Within Groups ,070 ,012
Total ,075

ueETPNON7 Between Groups ,005 ,005 ,140 722
Within Groups ,215 ,036
Total ,220

METPNON8 Between Groups ,020 ,020 ,558 ,483
Within Groups ,215 ,036
Total ,235

METPNON9 Between Groups ,031 ,031 1,471 271
Within Groups ,128 ,021
Total ,159

ueTpnonlo Between Groups ,001 ,001 ,036 ,855
Within Groups ,208 ,035
Total ,209

ueTpnonll Between Groups ,080 ,080 4,800 ,071
Within Groups ,100 ,017
Total ,180

ueTpnONnl12 Between Groups ,020 ,020 1,600 ,253
Within Groups ,075 ,013
Total ,095

ueTpnonl3 Between Groups ,005 ,005 ,857 ,390
Within Groups ,035 ,006
Total ,040

ueTpnonls Between Groups ,031 ,031 2,778 ,147
Within Groups ,068 ,011
Total ,099

MAX Between Groups ,005 ,005 ,140 722
Within Groups ,215 ,036
Total ,220
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IMwvakog 3. Xtoatiotikn Eneéepyacio tov TGV 1oL DYous Tov uTov Tomv 600
HETAYEPICEMV GTO GUVOAD TOVG

Oneway
ANOVA
YWYOZ OYTON
Sum of Squares df Mean Square F Sig.
Between Groups ,000 1 ,000 ,000 ,994
Within Groups 28,100 16 1,756
Total 28,100 17
IIwvaxkag 4. Xtatiotikn Eneéepyacio 1ov TIHGV TOV HYOLS TOV GUTOV TOV dVO
petoyelpicemv yio KaOe nuepounvio LETpnomg.
ONEWAY METPHZH1 METPHZH2 METPH¥H3 METPHSH4 METPH%H5 METPHXH6 METPHSH7
METPHYH8 METPHY»H9 MAX BY METAXEIPISEIS
Oneway
ANOVA
Sum of Squares df Mean Square F Sig.

METPHZH1  Between Groups ,000 1 ,000 ,403 ,549

Within Groups ,002 6 ,000

Total ,002 7
METPHZH2 Between Groups ,001 1 ,001 4,418 ,080

Within Groups ,001 6 ,000

Total ,002 7
METPHZH3  Between Groups ,002 1 ,002 ,885 ,383

Within Groups ,012 6 ,002

Total ,014 7
METPHZH4  Between Groups ,005 1 ,005 1,113 ,332

Within Groups ,027 6 ,004

Total ,032 7
METPHZH5  Between Groups ,022 1 ,022 5,727 ,054
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Within Groups ,023 6 ,004
Total ,045 7
METPHZH6  Between Groups ,004 1 ,004 717 ,430
Within Groups ,034 6 ,006
Total ,038 7
METPHZH7  Between Groups ,010 1 ,010 3,818 ,099]
Within Groups ,015 6 ,003
Total ,025 7
METPHZH8  Between Groups ,002 1 ,002 5,444 ,058]
Within Groups ,003 6 ,000
Total ,005 7
METPHZH9  Between Groups ,009 1 ,009 5,373 ,060
Within Groups ,010 6 ,002
Total ,019 7
MAX Between Groups ,004 1 ,004 3,857 ,097
Within Groups ,006 6 ,001
Total ,010 7
IIwvakog 5. Xtotiotikn Eneéepyacio tov Tipndv tov ENpov Bapouvg Tov gutodv Tmv
VO HETOYEPICEDV GTO GUVOAD TOVG,
Oneway
ANOVA
=HPO BAPOX
Sum of Squares df Mean Square Sig.
Between Groups 1 10561,333 ,009 ,925
Within Groups 10 1141337,233
Total 11
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IIwvaxkag 6. Xtatiotikn Eneéepyacio tov Tip@v 100 Enpod BApoug Tov QUTHV TV
00 peToEPIcEMVY Yo KAOE nuepounvia LETPNONG.

ONEWAY MAX METPHZH1 METPHZH2 METPHXH3 METPHYH4 METPHSHS5 METPHIH6 BY
METAXEIPIXEIX

Oneway

[ Dat aSet 1] C:\ User s\ BASIAH»\ Deskt op\ ATATPHBH METAITYXIAKO\ XTATIXTKH
ANANYZH\ EHPOBAPOS. sav

ANOVA
Sum of Squares df Mean Square F Sig.
MAX Between Groups 612,500 1 612,500 ,224 ,652
Within Groups 16375,000 6 2729,167
Total 16987,500 7
METPHZH1  Between Groups 2112,500 1 2112,500 ,315 ,595
Within Groups 40275,000 6 6712,500
Total 42387,500 7
METPHZH2  Between Groups 14450,000 1 14450,000 4,481 ,079
Within Groups 19350,000 6 3225,000
Total 33800,000 7
METPHZH3  Between Groups 11250,000 1 11250,000 5,400 ,059
Within Groups 12500,000 6 2083,333
Total 23750,000 7
METPHZH4  Between Groups 612,500 1 612,500 224 ,652
Within Groups 16375,000 6 2729,167
Total 16987,500 7
METPHZH5  Between Groups 18050,000 1 18050,000 3,233 ,122
Within Groups 33500,000 6 5583,333
Total 51550,000 7
METPHZH6  Between Groups 14450,000 1 14450,000 1,491 ,268
Within Groups 58150,000 6 9691,667
Total 72600,000 7
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IIwvaxkag 7. Xtatiotikn Enelepyacio 1ov TIHGV TOV YAOPOV BAPOVG TOV QGUTOV TV
00 HETOYEPIGEMY GTO GVVOLO TOVG.

Oneway
ANOVA
VARO00002
Sum of Squares df Mean Square F Sig.
Between Groups 48006,750 1 48006,750 ,005 ,945
Within Groups 9,544E7 10 9543829,217
Total 9,549E7 11

IIwvakog 8. Xtatiotikn Eneéepyacio tov Tindv Tov YA0pov BAPOVS TV QUTOV TV
Vo petayelpicewv yo kabe nuepounvia LETPNONC.

ONEWAY METPHYH1 METPHSH2 METPHYH3 METPHSH4 METPHSHS5 METPHZH6 MAX BY

METAXETIPIYEIX
Oneway
ANOVA
Sum of Squares df Mean Square F Sig.
METPHZH1  Between Groups 1800,000 1 1800,000 ,044 ,841
Within Groups 245053,500 6 40842,250
Total 246853,500 7
METPHXZH2  Between Groups 25312,500 1 25312,500 4,895 ,069
Within Groups 31025,000 6 5170,833
Total 56337,500 7
METPHXZH3  Between Groups 7200,000 7200,000 2,929 ,138]
Within Groups 14750,000 2458,333
Total 21950,000
METPHZH4  Between Groups 121278,125 121278,125 3,519 ,110
Within Groups 206768,750 34461,458
Total 328046,875
METPHXZH5 Between Groups 89042,000 89042,000 1,913 ,216
Within Groups 279212,000 46535,333
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Total 368254,000 7
METPHZH6 Between Groups 96800,000 1 96800,000 ,730 ,426
Within Groups 795800,000 6 132633,333
Total 892600,000 7
MAX Between Groups 121278,125 1 121278,125 3,519 ,110
Within Groups 206768,750 6 34461,458
Total 328046,875 7
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OPQTOI'PADIEX IEIPAMATOX

Ewova 1(a,B,y,0). Zmopd ¢ kaAlépyetog (14/05/2008)
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Ewova 3. Apdgvon P KOTALOVIGHO — QUTPONO TG KOAMEPYELNG
(16/06/2008)
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Ewkova 4. Apdocvon pe kotaroviopuo — "Yyog gutov mtepi Ta 40cm
(01/07/2008)

Ewodva 5. Apdgvon pe Y.Z.A. -"'Yyog putav nepi To. 60Ccm
(12/07/2008)
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Ewova 6. Apdcvon pe Y.X.A. - "Yyog Qutdv epi T 2 m
(08/08/2008)

Ewkova 6. Apdocvon pe Y.Z.A. - "Yyog outav mepi ta 3,2 m
(01/09/2008)
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t H A 8) (

Ewova 7(a,B,y,0). Zoykomidn g KoAMEPYELOS (TEAEVTOIO KO
31/10/2008)
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Ewova 8(a,B,y,0). Zvykomdn g KoAMEpyeog (TeEAevToio Kom
31/10/2008) -Meta@opa Kot ZOy161 TOV OEIYRATOV.
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