AOTUNUOTIKO TUIO NETUTTVYLEKAV GTOVO DV

Tithoc TToyLekne owaTpipnc:

H smiopoon e Aimoveonc e oyployKivapos GTNV TOPOY®YN] OGTOPOv Kol

Bronaloc eto Beleotivo to 2009.

Empérern: Zmabny Eleva

BOAOZX 2010

Institutional Repository - Library & Information Centre - University of Thessaly
16/06/2024 17:27:45 EEST - 18.222.110.125



EIXHI'HTIKH EIIITPOIIH

N. Aavaidrog, Kadnyntc, Etonyntg

AvBoOAa Anunprov, Kadnyntpia, Mérog

ABavdciog Xeovyyapng, Kadnyntg, Mélog

Institutional Repository - Library & Information Centre - University of Thessaly
16/06/2024 17:27:45 EEST - 18.222.110.125



EYXAPIXTIEX

®a Mbsha va evyapomiom OBepud tov Kabnyntm k. N. Aovoldto yo Tig
TOATIES GLUUPOVALS, TN cvveyT Kabodnynomn Katd t de&aymyr Tov TEPAUATOC, Yol

™ PonBeta Tov pov mapeiye péxpt v odokAnpwon g [ruyokng pov Aatpiprg.

Eniong Ba M0Bera va gvyapiotiow v Koabnynqrpia ka. AvBodia Anurpkov
kot tov Kafnyntm k. ABavdcio Zeovyydpn yio v eumotochvny va emPAEYoLY TV

TTUYOKN LoV SaTplf].

Emniéov Ba 10eha va euyoptoticm Tov vToynelo d104KTopa K. ApYOovVToOuAn
Yompn yw Vv moAvtun Ponbeia kaBOAN ™ Odpkeln ™S SeEaywyng Tov
TEPALOTOS OALL KOl KOTO TN GLYYPAPN TNG TOPOoVGOS TTUYINKNG epyaciog, Kaddg
emiong Kot tovg eountés Mmatcoyidvvn Anuntpn kot Zappa Evdayyelo yuoo v

OPLOVIKN cuvepyasio Katd T ddpkela o1eaymyng Tov TEPAUATOC.

Téloc Ba MBela vo T €va PEYAAO €VYOPIGT® GTOLG YOVEIG OV TOVL LE
oTpiEay OAa aVTA T YpOVIRL Yo va. avTomeCEAB® oTIC OTToleg OVOKOMEG GLVAVTIOO
Katd T Owpkew TG @oitnong pov ot leowmoviky ZyoAq tov IMavemiotnuiov

®eocooMoag.
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IMPOAOI'OX

H moogoxn ooty dwrpin avoaeépetar oty ayplaykivdpo ( Cynara
cardunculus). Meketdte 1 emidpacn TG GAPOEVONG KOl AITOVONG GTHV TOPAYmYN

ondpov kot Propdloc, oto Beleotivo to 2009.

Apyucd dideTan po TEPLYpaPn TG KOAMEPYEWNG KOl TOV OTOTHCEWV TNG OF
TEPIPUALOVTIKEG GUVONKEG KOl KOAALEPYNTIKES PPOVTIOES, KO LETEMELTA OVOAVETAL O
opoc ¢ Propdlas. AxorovBel 10 mEPOpOTIKO HEPOS, LVAMKA Ko péBodol, mov
TEPLYPAPEL TIG €pyaciec mMOvL £ywvav oGTOV aypd Kol TO EPYOOTNPO KATA TNV
kaAMepynTikny mepiodo 2008-2009. Téhog mapovoidlovtar kol ovoAdovtol To
OTOTEAECUOTO TOV TEPAUOTOS, EVE OVOAVTIKOT TIVOKEG OTOTIOTIKNG OVOIAVONG

divovtal 6To TOPAPTNLLOL.
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Ewayoyn

1.1.1 T'svika

H avaykadmra g mpootaciog tov mepipdAiovioc amd to wpoPAnuota
vrepBépuovong tov mhavhtn, eoutiog ™G pumoydvov Jpdong TV  OPLKIAOV
Kavcipov, kabmng kot 1 e£aviAnon tev anofepdtov TETPEANIOEWDDY KOl GLGIKOD
aepiov, €govv odnynoetl ta tehevtaia ypdvia toco v EE, 660 kol dAreg ydpeg Tov
TAOVITY, G€ MOMTIKEG e OKOTO TNV HEI®OT T®V EKTOUT®OV aepiwv pOT®OV Kol TN
xpnomn avaveooiuwv mnyov evépyelag (AIIE) euikéc mpog to mepifaiiov (EUR
21350, 2005). 'Etot Aowmdv ot ATIE kodkovvtor TAEOV Vo SL0OPAUTIGOVY OTULOVTIKO
pOAO 01O GLVEX(DS UETAPUAAOUEVO YEOTOMTIKO YAPTN TNG EVEPYELNG. XTO TAOICLN
avtd, N Evponaikt 'Evoon éxet Béoel og o160 v t0 2010, 10 12% ™G GUVOAKNG
mapayopevne evépyeag vo mpoépyeton amd tig AIIE. Metald tov AIIE, n Popdala
KatalapPaver meprocotepO amd 0 65%. Yrapyovv 3 kbplot Tomot Prokovcipmy and
Bopala, ta vypa (ProvtiCeA, Proabavorn), ta aépia (Poaépro, Popeddvio) kot to
oteped  Prokovoiua  (TEALETS, WUMPLYKETEG, TOWTG), TO Omoio  KatoAapuPdvovv

nepLocdtePo omd t0 90% g Propalog (EUR 21350, 2005, BRAC, 2006).

H yprion g Bropdlog g kavoiun VAN propet vo amoteAécel HEPOg ™G AVong
TOV TTPOPANUATOC, £ENTIOG TV TOAAATADY TAEOVEKTNUAT®OV TOV OOPPEOVV, TOGO
Y0 TOVG TOPAY®YOVS (UIKPOTEPO KOGTOG TAPAYM®YNG, AOY® HWKPOTEPMOV EICPONDV GE
oxéon Ue TIC oLVUPOTIKEG KOAMEPYELES), OGO Kot Yio TO TEPIPAAAOV (YoUNAOTEPES
€I0POEC MITACUATOV, PLTOPOPUAK®V, KAOMG Kol UKPOTEPES EKTOUTEG aEPIOV KOTA

TNV KOG TOVG GE GYECN LE TOL OPLKTH KOVGLLLWL).

e moAMEG xdpeg ™G Evpadnng (Wwitepa ota ZxkavdvaPucd kpdtn, oAdd Kot
omv M.Bpetavia, v [eppavia kot v Avotpia), n ¥pnon TEAAETOV Yo TNV
nopaywyn evépyewag (m.y. MAEKTpKNG) elvar MOM apketd Otadedouévn, 160 oF
Bropunyavicode, 660 kol ce owkovs Katavolmtés. Avtifeta, ota Bokkdvia kot
ewwotepa otnv EALGSa 1 ypnom AILE kot g0wotepa Propdlos PpiokeTot o€ TpdLO
otad0. Metad tov dwedpov tonov Plopdlag, To 6TEPER TAPOLGLALOVY TNV

peyoAvTepN ovénon.
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Mo v Topaywyn oteped®v POKAVGIH®V UTOPOVV Vo ypnoyomomBodv eite

J0oIKES KOAMEPYELES (EVKAAVTTOG, WevdaKakia, 1TId Kol Aevka), €ite eTNOlEg (IVADOES

cOpyo kol KeEVAP) M Kol TOAVLETES KOAMEPYELEG (0TS ayployKvapa, pioyaviog,

KoAdpu Ko Switchgrass).

O mopokdte mivakag cvvoyilet 6GAOVG TOLG OPIOUOVG Pro-evEPYElNG TTOV

ypnowomowvvtal diebvag (Karp & Shield, 2008).

Opiopoi Proevépyetog ovppava pe toug Karp & Shield, 2008.

AyyAog 6pog  EAAnvikoc 6pog

Opiouog

Bioenergy Buoevépyeia

Biomass Buopdala

Lignocellulose  Aryvokvttapivn

Bioenergy Buoevepyetakég

crops KOAMEPYELEG

Biomass crops  ®vtd fropalog

Biofuel crops Buokxavoo

Biopower crops —

First generation 1™ YEVIOG

Brokavopo

[Mopayoyn «dbe  popONG  AVAVEDGUNG

evépyelog and Proloyikog opyaviopovg,.

dvtopala amd v omoia umopel vo mwapoyOel

EVEPYELQL.

Mopen Propdto.

Koliépyelee vy mopaymyn vypodv Kot

GTEPEDV KOVGIL®V.

KoAliépyetee yio mapaymyn @utopdloc mov
Bpiokovv 618popeg Propnyavikés epoapuroyEs.

KoA\iépyeleg  yio  mopaymyr — vypov

KOLGIH®V.

KoAMépyeteg yioo mapaymyn 6€ppavong kot

NAEKTPIGHLOV.

Alvoideg mapaywyns Pro-evépyelog and eutd

Bacilouevn oy vdpyovca TEXVOYVMOGiaL.
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Second 2" vevidg  Alvcidec mapaymyng Pro-evépyelag amd utd
generation Brokavopo Baclouevn o€ avamTLGOOUEVES  VEEG

teyvoloyies (m.y. ProoBoavorn).

Third 3m vevidg  Alvcidec mapaymyng Pro-evépyelag amd euTtd
generation Blokavoipa Baclopevn oe perentikéc texvoloyieg (m.y.
VOPOYOVO).

O 6pog «Proevépyeiay eraviABe oto mpooknvio mpoceata (petd to 2003),
OAAG M Topay@yn EVEPYELNG OO TO GLTA NTAVE Kot Eval YVOOTH 0md TOVS OPYOLioVG
Ypovove. Toupavo pe toue Sims et al., 2006, ofuepa, poig to 46 EJ yrt (1 EJ =
10'® joules) evépyewng, to omoio 1codvvapel pe 1o 13.4% g ToykOoUIOg
TPMOTOYEVOLS TOPAYWOYNG EVEPYELNS TAPAYETOL A0 TA GUTA. To SVVAIIKO TOPAYWOYNG
evépYEwS omd Ta QUTE Torykoopimg avépyetat oo 200-400 EJ yrt (Jurginger et al.,
2006), yeyovog mov Ogiyvel OTL To QLTA/KAAMEPYELES deV 0EOTOOVVTOL TANPWG,

TOVAGYIGTOV OGOV QPOPE TNV TAPAYMYT| EVEPYELQG.

1.1.2 Ta&wvounon

H aypuykwéapo (Cynara cardunculus L., Ayy. Cardoon % Spanish thistle
artichoke) etvot éva moAvetéc euTtd MeGOYEINKNG TPOEAEVLONG, KAANL TPOCAPLOGUEVO
otlg &Enpobepuikég ovvinkeg e N. Evpomne. H aypoaykwvdpo avhiker oty
owoyévelo, Asteraceae (Compositae) kot cuykekpipéva oto yévog Cynara. To yévog
Cynara mepihoppavel dvo kaAlepyodueva €idn v aykwvapo. (Cynara scolymus) kot
mv aypoaykwapa (Cynara cardunculus), kaOmg kot aAld 5-6 dypuo €idn. Ta dvo
KOAAEPYOLUEVE EI0T YPNGYLOTOLOVVTOL GTN ACYOVOKOUIN, OAAG KOl OC O1KOGUNTIKA
outd. H aypuaykwvapa givar o mpdyovog e KaAMePYOVUEVNS ayKIvapags, Kot omd
dactowpacelg mov Eywvav petagd g Cynara scolymus kot tov dAA@V €10GV Tov
YEVOLG, M HOVI TANP®G cvpPatn kot yoviun ductavpmon nTav avth pe v Cynara
cardunculus. OAa ta dypla €idn tov yévovg Cynara eivor 0ayevn g Aekdvng g
Mecoyeiov. H aypoaykivépo ftav yvmot 6tovg apyaiovg Atyvrtiovg, EAAnveg kot
Popaiovg. Xnuepa pmopel va Bpebel wg avto@ung oe TOPATOTAUIES TEPLOYES TNG
Mecoyegiov, oAAG Kot oe AGAleg mepoyég mov  €yovv  Mecoyelokd KA.

8
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[Ipocapuocuéveg mokidieg Ppiokovior emiong otnv KaAipopvia, to Me&wko, v
Avoctparia, ) Bpalikia, v Apyevivh, ™ XA kot v Ovpovyovdn (Aavordtog
Kot Apyovtooing, 2008).

1.1.3 Bro-gvepyelokég KaAMEPYELES

l'evikd g Propala yapoktnpiletor omowdnmote LAKO £xel Proloyiky
(opyavikn)) mpoérevon. Xuvvemmg, mepAouPdvel pio peydAn mowidio LAMK®OV
(vmoAeippato 1 mwapampoidovia EUTIKNG N (OIKNG TPOEAELONG), TOL TPOEPYOVTOL
dueca M éupeca amd OV ELTIKO Kuplwg kOoupo. Ewwwotepa n Popalo yio
EVEPYELNKOVG 0KOTOVS epthapfavetl ke TOmo mov umopel va ypnoyoromOei yo tnv
TOPAYMYY] OTEPEMV, LYPOV kot aépiwv kovoipwv. H Popdlo omotelel pia
OEGUEVIEVT KO OIOONKEVEVT LOPOT TNG NAOKTG EVEPYELNG Kol €lval OMOTEAEGLOL
™G POTOCLVOETIKNG OPACTNPLOTNTOS TOV PUTIK®OV OPYOVICUAOV. AVOALTIKOTEPA Ol
eutikoi opyavicpol pe ™ Pondew Tov MOV Kol TOV BPENTIKOV GLOTATIKMOV TOV
€00(QOVG HETATPEMOVY TO O10EEId0 TOV GvBpaKa TG aTUOCEUPAG KOl TO VEPO OE
oaxyapa (VOpoyovavOpaxec) Kot o&uyovo, HEC® NG SladIKAGING TG PMTOGVVOESTC.
> ovvérela  oynuaticdeica Propdla pmopel va ypnoyomomOel yioo tnv mopoymyn

SPOP®V HopEaV evépyelag (BepuoTnTag, Kivnong, NAEKTpIKn).

2mv Tpdén vdpyovv 000 TOTO Propdloc, 01 VTOAEUATIKES LOPPES (dNAON
T0. KaBe €idovg @uTikd vroAeippoata, (owd amdPAnTo Kol amoppitpaTe) Kot 1

Bropala, n omoia mapdyston and evepysrakés kolépyeieg (Mardikis et al., 2004).

Ot voreppotikég popees Propdlog drakpivovtal o€ TPEIS KOPLEG Katnyopies:

1. Ymoleippoto mov mopapévovv otov aypd 1 10 dAG0S UHETA TN GLYKOUWN TOL
Kvplov mpoidvroc. Tétowov gidovg vroAeippata givor To dyvpo TV GLTINPAOV, TO

Bapparxooteéym, Ta KAOSOIENATO K.A.TT.

2. YmoAelppato Ye®PYKOV Kol 00CIKOV Prounyovidv, Omwg AOOTUPNVEG,

VTOAEIULOTO EKKOKKIGHOV, TPLOVIOL K.A.TT.

3. Amoppippata Blopnyovikdv Kot 0oTIKOV omoPANT®V.
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O evepyelokéc KaAMEpyeteg etval KaAlepyodueva 1 ovtoPLY| €101, T0L OTTO10L
napdyovv Popdlo o¢ KOplo mpoidv, mov pmopel va ypnoomondel yo S1dpopovg
EVEPYELOKOVG GKOTOVG, OTMG 1 wopaywyr Oepuotnroc Kol NAEKTPIKNG EVEPYELNG,
Tapaymyn vypodv Pokovcipeov kA (Sims et al, 2006). Ot mapadooiakég
KOAALEPYELEG, TOV OTOl®V TO TEMKO mpoidov Oa ypnowomombel ywoo v
Tapay®yn evépyelng Kot Prokavoipov  Osopoldvtor  emiong  evepyelakég
KOAMEPYEIEG. XE OLTH TNV Katnyopia. avikovy to ottdpt (Triticum aestivum L.), 1o
kpOapt (Hordeum sativum / Vulgare L.), o apaBooitog (Zea mays L.), ta Coyapdtevtia
(Beta Vulgaris L.) kot 0 niiovBog, Tov ¥pnoylomolohvTal yio. TV Topoywyn VYpoOv

Blokavcipwv (BrooaBavorn ko frovimled).

Ot véeg evepyelokéc KOAMEPYELEG LE KOAN €0C LVYNAN TOpAy®YIKOTNTA GE

Bopala dakpivovion oe:

» Adaowég molvetelc koAMépyeiec: Evkdivmrog (Eucaliptus globules Labill,
Eucaliptus camaldufensis Dehnh), Wevdaxakio (Robinia Psedoacacia L.), Aevkn (P.
Deltoides), k.

» Tlolveteic yewpykéc evepyslokéc kolhiépyeieg: Koaridur (Arundo donax L.),
MioyovBoc (Miscanthus giganteus), Aypuykwapoa (Cynara cardunculus L.),

Switchgrass (Panicum Virgatum L.).

» Etoleg yewpywkég evepyelokés kaAlépyeleg: ['Avkd kol yopTodoTikd GOPYo
(Sorgum bicolor L.), Kevae (Hibiscuse cannubinus L.), Exaokpaupn (Brassica

napus, Brassica carinata), HiiavOog (Helianthus annus L.).
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modocelg  oe  Enpn
Evepyerax Oeppoyovog ovvapun
Propdla
KOAMEPYELD, (MJ/kg)
(Tovovotpéppa)
Evkdivmtog 19.0 1.8-3.2
Wevdakaxio 19.4 0.24-1.34
KaAdpu 18.6 2.0-3.0
MioyovBog 17.3 0.8-3.0
Aypraykvépo 14.5 1.7-3.3
Switchgrass 17.4 2.6
IInyn : Evepyswokég KoOAMEPYEIEC YOO TNV TOPAY®OYN VYPOV Kol
otepedv Prokavoipwv otnv EAAAAA, KAIIE, Danalatos et al.,
2006, Danalatos et al., 2007, Danalatos, 2008.

H PBropdala amoterel omovdardtatn mnyn &véEPYES, mOv AOY® TOV
AVEAVOUEVOV  EVEPYELOKDOV OVOYKOV KOl TNG Katavonong mepitPoiloviikov
TpoPANUATOV Koleital TAEOV VO AVTIKOTOGTNGEL 6€ PEYOA0 Pabud ta opuktd
KOG GOUEOVO PE d1eBvn TPOTOKOAAN Kol EvpoOTaikd Tpoypdupota. [Tpdyuatt n
Bropdla €xetl éva TEpAGTIO SOLVOUKO TTOL 1IGOOVVOLLEL LLE TO JEKATAAGIO TNG EVEPYELNG
TOL KOTOVOADVETOL TOYKOOUIMG Y10 EUTOPIKOVE GKOTOVS KO TO O10KOGLUTAAGLO TNG
EVEPYEWS TOV YPNCLLOTOLEITOL YO TOPAYMYN TPOPNG, TPOKTIKA Yopig wopio
nePPaAlovIIKn emMPApuvon avaeopikd pe to @avopevo tov Bepuoknmiov. Etot
uéxpt to 2020, n evepyewokn yewpyla mpoPAiéneton vo kodvntel tepi to 31,1 % tov
EVOALOKTIKOV TTNYOV EVEPYELNS, EVO 1 EVEPYELD LETOPOPOV otV EAAGda kot tnv

Evponaiky Evoon 6o xoldntetor and avovedoipeg mnyég KaTd mTOCOGTA OV

vrepPaivovv 10 2% to 2006 kot to 5,75% 10 2010 (Aavardtoc, 2006).

2opeova pe moAvapdueg pekétec, n Propdalo perlovikd o koivmrel to 10-

50% TV ToYKOGUIOV OVAYK®OV TPOTOYEVODS EVEPYELNS, TOGOGTO TTov Ba eaptnOel
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a6 Topdyovies, 6mwe N dbeciudTnTo TV TOPOV, TOo KOGTOG TG Plopdlog ™G TpmTN
VAN, M TEQVOAOYIKT| OVATTUEN KOl TO KOGTOG TV HeBddmv petoTponng g Popdlos o
evépyeln, Kabdg kot omd kowwvikovg mopdyovteg (Hoogwijk et al., 2005).
Aldpopa oceviplo Kot peAéteg TPoPAETOLY OTL KATA TN OGPKELD TOL CLDOVO TOL
dravvovpe, 10 25-100% tov onuepvov mocotntev evépyelag (100-400 EJ) Oa
umopovoe va kaAvedei pue m ypnon Propdalag (Faaij, 2006). Exionc copeova pe ™
Agvkn Bipro to 8% tng niextpikng evépyelag Oa mpénetl va mpoépyetal amd Propdlo

10 2010 (Panopoulos kot Koukios, 2001).

Ouwg mapd ™ PeAtiopévn teyvoAroyio 6tov €upOTEPO AYPOTIKO TOUEN, M
OKOVOUIKY] BLOGIUOTNTO TOV EVEPYENKAOV KAAMEPYEIDV givorl afEPain kdTw amd Tig
EMIKPOATOVGEG GLVONKES AyOpds, eV amd TNV GAAN TAELPd givor TpoPavig 1 avaykn
Y0 OVTIKATAGTACT] TOV TOPUOOCLOKMOV KOAMEPYEIDV AOY® TNG CNUAVTIKNG UEI®ONG
TOL YEMPYIKOV EIGOONUOTOG HE TN UEI®ON TOV TGOV, TNV EAAYIGTOTOINCT TOV
EMOOTNOE®Y Kol TNV avéNon Tov KOGTOVG mapoywyns (apdevomn, AMmavon,
eutonmpootacio K.A.7.). Emiong o1 mopadooctakéc povokarlépyeieg evBvvovrarl ya
onpovtikée mepParioviikég expoés. Eivon amdivta katavontd, OTL 0mol0G0NToTE
oYe010GUOG KOl OVAAVON EVOALOKTIKOV GEVAPI®V ¥PNONS YNG OVAPOPIKE UE TNV
EICAYMOYN EVOALUKTIKOV KOAMEPYEIDV QIMKOV TTpog T0 TEPParrov, Pacilovian og
TOCOTIKEG EKTIUNCELS TOV SVVOUIKADV TOPAYWYNS TOV KOAMEPYELDY OVTOV KAT® OmO
TIG GLYKEKPUUEVEG EQ0POKAUATIKEG GUVONKEG KO TIG OMOTOVUEVEG EIGPOES YO TNV
VAOTOINGT TOV SVVOUKDOV QLTOV, £TCL OGTE VO WITOPOVV VO, TPOGOI0PIGTOVY 01 A0Y01
K6oToVG / amddoonc. 'Etot oidetar diaitepn EUepaon 6€ pn SlTpoPlkeég KOAMEPYELES
TOAATA®VY YPACEDV Kol ovENUEVT] O1KOVOLIKT Brootpotnto mov 0o eEacparicovv

TNV EVOALUKTIKT P01 TOL £3APOVE KOl TO YEDWPYIKO E1GOINLLOL.

Yypa-kovoa - Oa mpénet va onuetmdel 6t n mepocdTEPN £pELVa GTOV TOUEN
g Proevépyelag Katavarndnke yio ta flokadoiple, pog Kot 0uté HTopovV GUEGH VO
avtikotootnoovy T cupPatikd kavowa. Ilaykoopiog n Bpalikio kot m HITA
katéyovv v 1" Béon oty mapoaywyn Proobavoing, eved n Fepuavio v 17 Béon
omv mapayoyn Povtiled pe 2.8 di1c Aitpa o 2006 (175 petajoules), 1 aAiimdg to 48%

¢ maykocpog mopaywyns. Ot vrdérowmeg yopeg g EE cuvolikd mapdyovv 1o 30%
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™m¢g moykdopog mopaymyns ProvtiCed. H Apepwn moapdyst polg 1o 15% g
naykoouag moapoyoyns ProvriCel. (REN21. 2008, Howartha, et al., 2008).

Tpopiuo. evovtiov kovoiuwv - To 2007 polc to 5% g moykOCUIOG
TOPUY®YNG ONUNTPOKAOV (o1TApl, KOAQUTOKL, pOLL Kou cOpyo) doxetevnke yio
nopaymyn Prokovsipwv, eved o 95% ypnoyomomdnke yio avlpdmvn KotovaAwon 1

¢ Lwotpoen (FAO 2008).

Evepyeioxo 1o0olvyio — Zouepwvo, ue tovg Howartha, et al., 2008, 1o evepyesiaxd

16000Y10 TOV O ONUOPIADV EVEPYELNKDV CLGTNUATOV TOPOVGIALETOL GTO TAPUKATM

GXTHOL .

Avaroyia kaBapov
evepyelokov 1eoluyiov
Tomoc TPd TG VANG (expoég/elopoic)
2TOPOtl KOAOUITOKION 1,25
Z oy opOKAAULO 8
Kvttapwim Bopala 54
YoYyiéAaio 1,9
dowikérato 9
Elaroxpapfn 2,5
Apyo metpélano 10..15

ITnyn: Howartha, et al., 2008
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Eniong Oa mpémetl va toviotel 6TL 10 KaBapd evePyelokd 1GOIVVALO TOPAYMOYNS
Bopdloc oe popen mEALETG omd TV ayplayKivapa vroloyiotnke nepi to 27:1 (Born,
2007, Danalatos, 2008). Agdouévov 6t n Ieppavia, n onoia givar TpwtadAnTpLo otV
napaywyn Provtiled maykooping, kaAlepyel EAAOKPAUPT LLE EVEPYEINKO 1GOSVVALO
2.5:1, @aivetar 011 VIO Mecoyelakég cuvinKes N PlOcIUdTTO TG KAAMEPYEWNG TNG
ayplykvapag ywo. mopayoyn Popalog kot Prokovcipov Osopeitor po ToAv
ocvpeépovca emloyn. 'Etol og avt v peAétn 1o aviikeipevo g épevvag givor n
AYPLOYKIVAPO KOl OG €K TOVTO T TOPOKAT® KePAiota Ba emkevipmBovv o€ avtd 10

TOAVETEG PLTO.

1.2 MMopayoyn- Kokiog ®vtov

H ayploykwvapa givar éva moAd dvuvord moivetéc uto (8-12 étn) 1o omoio
umopel ko avéxetar v Enpn meEPI000 TOL KOAOKOPLOD HE LYNMAN Topoywyn
Bopalag katd v mepiodo and OktoPfpro €mg lovvio. O PracTiKdg KUKAOG TOL
euToV apyilel pe TO EOTPOUN TOV GTOPOV HETA TIG TPOTEG PPOYONTMOELS TOV
eBwordpov. Katd m ddpkelon tov yeova oynuatiCer poe poléta uAiwv. To
avOwo otélexog apyilel va emunkdvetor v GvoiEn kot ot TpdTeG avOoKEPAAES
enpavifovtor 1o Mdaw. Katd m didpkelo 1o KAAOKOPoH TO VRAEPYEID UEPOG TOV
QLTOV ENpaivetal Kol To VTOYEW PEPOG EIGEPYETAL GE ANBapYo, UEXPL VO apyicEL Evag
vEOGg KOKAOG pe TNV EKTTLEN TV QUAA®V amd TiG pileg LETA TIG TPATES PPOYOTTMOELS
TOV EOWOTMPOV. AVOAVLTIKN TTEPLYPAPT TOV GTAI IOV OVATTUENG TNG AYPLOAYKIVAPOC
ocbpemva pe to d1ebvéc avayvmpiopévo cvotnuo BBCH code diveton amd toug

Archontouli et al. (2010).

AOy® tov YeEYOVOTOC OTL M ayproaykwvapa eivor n e woyvpd Cilldvio
(ewoPoréag) Oev emurpémer v avlmtuén dAlov Claviov, evd ce paxpoypdvia
nepdpata oev epeovicmray acBéveleg kot xfpoi tov PuTov, K1 £T01 N KAAMEPYELD

™G unopel va emtevybel yopig m xprion evtogapudkov (Danalatos, 2008).

Eniong, n aypuykwvdpo Adym tov mAOLGOL PikoD TNG GLGTHWOTOG OV
EKUETOAAEDETOL  AploTOL TOVG  €d0PWoVS TOPovs, ypeldletor Arydtepo  GlmTo

(Danalatos et al., 2007).
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H anddoon oe Enpn ovoio kvpaivetor amd 1200-1600 KAd oe pun apdevopeva
Yopaeo evd pe 2-3 apdevoelg and ta péco Ampiiiov péypt 1o t€hoc Maiov (otnv
nepiodo avtn N dbesudTNTA VEPOD €lvarl VYNAN 6€ TOAAEG TEPLOYEG) O OMOSOCELG
Kopaivovron and 2000 — woveo omd 2500 kkd Enpng ovoilag avd otpéupa
(Archontoulis et al., 2008; Archontoulis et al., 2009). TIpénel va onuewwbei 611 o€
avTumopdOeon pe GAAEG KOAMEPYELES, N KAAMEPYELD TNG AYPLOAYKIVAPAG £XEL TOAD

wkpo ko6otog (Danalatos, 2008).

[Ipéner va avagepBei, 1 ocvpPoin G KoAAEPYEWS otnv avénon g
YOVILOTNTOG TOV £00QMV (EUTAOVTICUOS TOVS LE OPYOVIKT] OLGI0, ONovpYio KOANG
doUnNg), Kot TV TPOoTAcio Katd NG OdPpwong £0ap®V, TNG VITPOPVUTOVOTG Kot

OTOLLAKPLVGT] TOV KIVOUVOL TNG EPNUOTOINCNC.

1.3 Ogppokpacia

H Bacum Beppokpacio avantoéng g ayproaykvapag (Beppokpocio kdTm
amd TNV omoio OEV AVOTTVCCETOL TO PUTO/oTOPOG) eival mepimov 6-8°C (10 ortdpt
&xer amd 0 £mg 5°C) Ko antog eivar 0 Adyog mov evonuel kvupiwg oty Mecoyero. To
QUTpOUO TOV omdpov oe Beppokpacieg 15-20°C dapkel povo 1-2 gfdopddec, Ko
ylovtd ovvictator omopd  omd  apyés emteuPpiov ¢ péoo  NoepPpiov
(pOwomtwpviy omopd) M omd Mdaptio €wg Ampido (avoi&dtikn omopd) 2e
YEWOVIATIKEG OMOPES, £xel moapatnpnel 0TL 0 oTOPOC NG AyplOOYKIVAPOS Elval
moAD ovOekTikdg kol pmopel va datnpnBel (ovtavdg o610 €300 Yo TOAAES
gfooudoes, €mg 0tTov QuTpMoel (Aavardtoc kKot Apyovtoving, 2008). H dpiom
Beppoxpacio yio tn eetochvieon g ayploaykvapas givar 19-23°C Archontoulis et
al., 2008b),, evd og Beppoxpoocicg nuépag mepi Toug 22°C mapatnpeitol 1 pEyLoTn
avEnomn tov pLToL o Papos (AmpiMo-Mdio). H Beppokpacio voktdg dtadpapatilet
e&loov onuavTKd pOA0 GTNV AVENGT Kl AVATTLEN TNS aypLoyKvapaS, Kabdg VYNAELG
voytepvég Beprokpacies (>25°) av&dvovy v katavaimon voatavlpdxkmy (xdoo
Bapovg). H aypraykvapa éxel ovvteleotn avanvong (Qio factor) mepi to 2.2, yeyovog
mov onuaivel 0T, pe avénon tng voytepwng Bepuokpaciog katd 10°C (m.y. omd 20

otovg 30 °C) dumhocialetan 1 amdrewn o€ ENpd Papoc.
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H aypaykwépa givar moAd avOekTikn kot 610 Yiyog (LOVOTTMOGELS, TOYETOVG
KT TN SIIPKELD TOL YEWDVA) HE TNV TPoUmdBeom va £xel 16€A0EL 6TO PaUVOLOYIKO
016010 3-4. 10 0Tdd10 TANPOLS AVATTVENG TG POLETOC, TO PLTO AVTEXEL OKOLO KOL GE
Beproxpacieg émg ko -20°C. TI'evikag, oe Beppokpacieg <-5° C mapatnpeiton po
Képyn tov eUAA®V, mov EEKVA amd TNV TOTIKN VEKPMOOT TOL HioYov, 0 OTO10G
TEPEYEL VYNAEG TOCOTNTEG VEPOV. ZE TEPLOSOVG TOPUTETOUEVOD YOYOLG 1 EVTOVNG
YOVOTTOGNG TOPOTNPEITAL GTAGYLO TOV GOV KOl OAIKY] KOTAGTPOPT] TNG EVOEPLOG
Bopalag. Me v dvodo tov BeppokpacidV 11 KOAMEPYEW EMOAVEPYETOL LE TNV
EKQuon VEOV QOAA®V amd TNV KevTpikn pila Tov euTov, TN dNuovpyia polétac, KoK.
AVOAOY®G NG YPOVIKNG TTEPIOOOL EKONAMONG KoL TNG EVTAONG TOV (OIVOUEVOL 1
el mapaywyn pewwveton (10-30% av yiver tov xepova, €og 50% av copPei Tov

Mdépto0).

[Ipocoyn Ba mpémel va divetar Ko 6to LVYOPETPO, KaBMG petafdailovtal ot
Bepuoxpaocies. Zuvnbwg, e vyoduetpa v omd 500 pétpa, Adym TV YapnAdTEP®V
Beproxpacidv, 0 PoAoYIKOg KOKAOG TNG AyplayKIVAPOS ETUNKOVETOL LEYPL Kal £val
unvo, HE TN OLYKOMON Vo mpaypotomoleiton to  XemtéuPpro  (Aovordtog,

Apyovtooing, 2008).

1.4 ®dog

H aypaykwvdpo elvar amoutntikn o€ ¢omg kol Bempeiton oG @uTod HEYAANG
nuépag. O puBudg ewtocivleong tov ELToH peyotomoteitar (50 kgCOzha~ 'h') oe
EVTAOELC OMKTIC MAKAC okTvoPoAiog v amd 600 W/m? (Aavoddtoc, Apyovioding,
2008)

Dwroovvheon-ovorvon-pmg

H ovorvony tov  @OAlov  ayplaykwvdpog Ppébnke oO6tt  eivor  og
ocuvaptnon/eEdpmon pe 1 Beppokpocio Kot TV TEPLEKTIKOTNTA TOV QOUAA®V GE
dlwto. e mpdopatn peAéTn N oyéomn G avomvong pHe m Beppokpacio oe dbpopa
enineda almtov mocotikomomOnke pe Pdon to QL0 (Archontoulis, et al, 2008). "Etot

10 Q10 yw ™Vv ayplaykwvépo kopaivetor amd 2,26 émg 2,38, evd to avrtictoryo
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enineda aldTov 610 EVALO KVpaivovtal oo 0,9 £wc 3,9 g N m-2 (Archontoulis, et al,
2008). Itovg 25°C  (Oeppokpacic avagopdc) M avamvorp Tov  @OAAOL TNC
aypykwvapag kopaivetor oamd 1,21 (eAdyoto alwt0=0,9) fwc 2,72 (uéyioto
alwt0=3,9). H meprexticoOTra tov aldTtou ota @OALN TG ayplaykvapag £xel Ppedel

ot
o) Yo Toug pveg ZentéuPprog £og Noéupprog kopaivetar and 2,0-3,4
B) vy tovg unveg Asképupprog wg Ampidiog kopaivetat and 2,5-3,9

Y) YW Toug pnves Mdawog £mg lovviog kvpaiveton amd 0,9-1,7

1.5 Negp6

H aypaykwvdpo tovg yeweptvods Kot €0pvods HNVES  OVATTOGGETOL
EKUETAAAEVOIEVT APIOTA TIS PPOYONTAOCELS. Xe avTO CLVTEAEL M KAEOT] QLAAO-
oTo1Ad0, OV KAADTTEL IANPMG TO E00POG, EAAYIGTOTOUDVTOS TIG AMMAELEG EEATUIONG
KOl TIC ATOAELEG amoppons. Meyain givon emiong n GuUPoOAY| TOV EKTETAUEVOL PLIKOV
ovotnuatog. ‘Exet vmoAoyiotel 61t 10 ehdyioto €Opog Ppoyontdcewy (amd T omopd 1
10 QUTpOUN €mG TO TéAOG TG avBogopiag, ocvvnbwg Mdwo) mpémer vo elvar
TovAdytotov 400 YIAMOGTA TPOKEEVOD VO LNV KATOGTEL TEPLOPIOTIKOG TAPAYOVTOG M

dwbecpotra vypaciog (Aavardtog, Apyovtoving, 2008)

H xoAMépyela g aypraykivapag cuvnbmg KaAlepyeitar og Enpikn, KAvovtag
YPNOT TOV YEWEPVOV Kol TV avolSdtikwv Bpoyontwcewyv. Epapuoym 1 -2 apdevcewmv
tov AmpiMo-Mdao avepdlovv Oeopotikd ™V omddoon o€ TOAD LYNAL emimedo
(Aavardrog, Apyovioving, 2008). Xe edapn pe vymAn vtodyelo otdOun, 0 BabL PLd
NG GUGTNHO KAVEL XPNOT TV EMMAL@V amoBepdtov vepol avdvovtog Osapotucd Tig
anodooels og Popala. To kpioyo Ppoyopetpikd vyog sivor tor 400 yootd /

KaAAlepynTikn mepiodo (Aavardrtog, Apyovtoding, 2008).

Ye meipopo mov €ywve otov IMaiopd to 2007 (Archontoulis et al, 2008)
nopatnpnOnke 6Tt epappoym 2-3 apdevcewv tov Mo (130 yilootd vepol) avénce )

BropdCa mepi To 10% Ko v mapaywyn ondpov og onUavtikd Padud mepi to 25%.
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1.6"Edagog

H aypaykivapa pmopei va kodliepyndei 6Toug mepiocdTEPOVG TOTOVS EGUPDY
and elappd Emg Popld, aoPeotovya, aKOHO KOl GE Gyovo TETPMOON KOl ETUCAIVY.
I'evikdg apéoketarl oe eha@pmg OEva £m¢ aAKaAKkd TAmon dden (pH=6.5-8.2) evd
dev evdeikvutal yuoo Paptd, O0&wva €daprn. Xe aAatovyo €3GQN, M OoyplLyKVApO
Bewpeiton KaAd mponyobuevo yw Tic kKaAMépyeleg mov o akoAovOnoovv, yuoti,
witepa oe apdevdpeva €0den, petaxwel ta dlota ond ta Pabitepa oTpdpOTA

(Aavordatog, Apyovtovang, 2008).

1.7 KoAlepyntikég @povtioeg

Eme1on n kaAMépyela eivor TOAVETHC, 1| TPOETOWAGIN KO 1] GTOPA TOL aypov Oa
yiver g @opd oto entd £wg dmoeka ypdvia. [Tapdia avtd amouteiton Tpocoy Kot
QpovTide, KobMG Adn Kotd TV TPOETOWACIO Kot TN omopd. etvor pn avoaoTpEYIL Kol
LITOPOVV VO LEWDCOVV TNV TOPOy@ykodTTo Kot T otdpkeln {ong e KaAMEPYELng

(Aavoratog kar Apyovtoving, 2008).

H ayplaykwvépo mpéner va onépvetal omd to. péoa XemtepPpiov émg ta péca
NogpuBpiov, mpwv 1 Oeppokpacio méoet oe youmhd eminedo (tovAdyotov < 6-8°C).
Evoloxticd pénetl vo omépvetan tov Maptio-Ampilio, aAhd o€ anTh TV TEPIMTOON TO

@LTo dev Bo. cuykocbel To kKohokaipt (AavaAdrog ko Apyovtoding, 2008).

1.8 Aimavon

H aypuyxwépa, oe avtiBeon pe mordég dhieg kaAMépyeteg, Exet éva ToAL Pabd
Ko extetapévo pilikd cvotuo (g 5 pétpa), yeyovog mov NG TPOGOIdEL GUYKPITIKO
TAEOVEKTNLOL OTNV  IKOVOTTA amoppoOPNoNg Opentikdv ovotatik®v ond Pabid
€00PIKA oTpdpato (Aavardtog, Apyxovtooing, 2008). ‘Etol, m kaAlépyslo ™G
aypLoyKvapag, el WKPES £00G EAGYIOTES OMOUTNOELS GE YLK ATAGLLOTO TOL TPATO, 2-

3 &t petd v eyKoTAoTOoN. ZOUPOVO LE €PELVNTIKA amoteAéopata tov Epy.
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I'ewpyiog I1.O, oto Beleotivo, 6mov 10 duvopkd mapaywyng nrav g tééemg 1-1.5
T/0tp, Ogv TMOpUTNPNONKE ONUOVTIKY EMIOPOCT) TO®V ATAGUAT®OV otV odénorn g
TopayOYNS Katd to 4-5 mpmdTo £t TG KaAAEpyelag (Aavaidtog Kot ApyovTovAng,
2008). Emmpocbeto, M KOAMEPYEIDL TG QYPLOYKIVAPOG TOPAYEL UEYAAN TOGOTNTO
euTopdlog (¢mg kar 1.000 KiAd &.0. @OAA®V/GTP) 6TO Pavoroyikd 6Tddo and 1o 1
€wg 4 (deg mivaka 1), ta omola ta evamobétel 610 £60poc («xobuogy). H ntdon tmv
QUAM®V, VIO EUGLOAOYIKEG GLVONKES, TPAYUOTOTOEITOL OTOV 1 TEPIEKTIKOTNTO OF
alwto otovg PuTIKOLE 16T0VG £xel eAaytotoromBel (0.7-1.1 %). Anhadn, N KaAMEPYEL.
pmopel va «owtoMmovOedy péypt kon pe 8 xhd aldtov/otp o€ aypohS oL M
Sfec1OTNTO VEPOU dEV OMOTEAEL TEPIOPIOTIKO TOPAYOVTA. X £va PUEGNC GVGTOONG
KO TEPIEKTIKOTNTAG GE OPYOVIKN OLGIN £30POG OPLKTOTOOVVTOL TTEPT TIC 3-7 HOVASES
almtov avd £1oc. 'Etot, Aomdv, 1 TeEMKY| amoppoenoT TV QUTOV Umopel va eBdoet Tig
10-15 povadeg almtov (mapoaywyn Popalog 1-1,5tdévo/otpéuua). H amoppdenon
Opentikddv and to QUTO e€aptdron emiong oamd TNV TEPIOGO GLYKOUIONG KOl TOV
KATOUEPIOUO TG ENPNS ovsiag oe PAaCTO, VAN, OTOPO KTA., KOOMG TO d1Apopa
QLTIKA TUNUHOTO £YOVV OPOPETIKY TEPLEKTIKOTNTA 0 Opentikd cvotatkd (), ot
ondpot mepiEyovwy 3.2% alwto, evd ot Practol povo 0.65%). ‘Etor, av 1 cuykopdn
npaypatonombel tov Avyovsto, 6tav 1 KoAAEpyela tvar Enpn (vypacio <15%) Oa
apapedel 10 eAdyioTo TV BpenTikdY oToKEi®V (nutrients remobilization) ce avtiBeon
pe o mpown cvykopdn vopic v Avoidn ywo yAopn Cwotpoen (vypacio >60%
Aovardrtoc kot ApyovtovAng, 2008).

Ye mepapota oto I1.O. moAd vynAég amoddceEl TpaypaToTomonKoy e
UNOEVIKEG MITAVGELS UEXPL TO TPITO £T0C NG KAAMEPYELNS Kol pEYPL 5-7 povdaoeg N
uetd to tétapto £toc (Danalatos et al., 2007). e avtibson og meipapo mov ywve otov
IMoapd (Archontoulis, et al., 2008 ) mapatnpndnke 6Tt epappoyn almtovyov Almavong
010 0TAdW0 TG avBoopiag avénce TNV TAPAywYN KEPAAIDY KoBDS Kot TV anddoon 6e
omoOpo, VO M Tapaywyn PAACTIKOV opydvev (m.y. PAacTtog Ppoyiovag) dev avéndnke

GTULOVTIKG.
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1.9 ITapoyoyés aypraykivapag

To 2007-2008 mpaypoatomombnke meipapa, oe 3 meproyés g EALGSaC, oto
Kukig, mv Kopditoo kot 1o Aypivio yuo  dvo y¥podvia, TO OTOi0 TOPEYEL TIG
aypovopkég Bacelg dedopévmv 6Gov apopd Ty anddoon Kot Ty Tapaywyn fropdlog
TPIOV KAAMEPYELDV, OyPLOYKIVApOC, cOpyoL katl nAiavOov. Ta anotedéopata, £de&av
TOAD KOAEG amodooelg ayplaykivapag otnv Kapditoa pe mapaymyn Enpng Propdlog

émg ko 35 t/ha.

210V TOpaKAT® TivakKo oaivovtol ot amodocels 6e YAwpd Papog, ENpod Kabag
Kol 1 mopayoyq omopov. [Hopovsidotnkoy oTaTIoTIKE HEYAAEG OAPOPES AVAUETOL
oT1g meproyéc. Omme paivetal ol peyaAutepeg amodocels Anednkav ommv Kapditca.
O vymAég amododoelg pmopet va opeihovtar oe: a)Meyardtepn dwbecydotTnTo vepoL
010 £00a(o¢ B) vynAn yovipdtnta 10V £04PoVG o€ avtiBeon pe To Kikkig e&ontiag g
pETplag mieong vepov, evd oto Aypivio M mopaywyn meplopiotnke efortiog ™G

EMEWYMC POSPOPOV.

[Mapayoyéc ayplaykvapog o€ 3 meployés g EAAGdag (Danalatos and Archondoulis

2009)

ITepoynq | "Ywyog OMK6 YAwpd Bapog | Olkd Enpod Papoc
Exotootd | (t/extdpio) (t/exTdp10)

Kixig 121,7 14,7 13.6

Kopoditoa 293,3 47.8 35.1

Aypivio 54.4 5.9 5.2

1.10 Xkomo6g TG peréTng

Aoppavovtag vadyn OTL 1 TOPAY®OY GTOPOL AYPLLYKIVAPOLS Oev  EXEL
peretnOel oe Paboc, kabdg emiong 0TL 0 SAYOPIGUOS TOL GTOPOV OO TN KEPAAN

etvar moAd ovokoln epyocia. KOplog okomdg g mopovoag perétng eivor vo
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K0OopioEL CLUGYETICEI TPOKEUEVOL 1| TEPIEKTIKOTNTA TOV KEQPUM®MDY GE GTOPO Vo

vroAoyiletat omd amAEG AALOUETPIKEG GLUVOPTNOELS.

Meténeito kot €pdcov kabopiotel 1 mopaymy Tov omdpov o€ KIAG/OTP,
JeVTEPOG OTOYOG TNG MEAETNG €lvarl vor JlEPELVAGEL TV €midpacn TS al®wTovy oV
Mmavong Kafdg kot TG apdevons oty mopaymyn ondpov Popdalag oto Beleotivo

Maoyvnoiog to 2009.
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2. Yka kon péfodor
2.1 llewpopotikd oyédo

[Ma Tovg okomovg TG perétng Eywve meipapa aypov oto Iepapatikd Aypoxknua

tov [Movemompiov Oeccariog oto Bedeotivo.

To nepapatikd oyédio eivarl mapayovtikd 2 x 5 dyyalopévov tepayiov (split-plot)
ue €& emavainyelg (blocks).

O mapdayovteg lvat:
a) apdevon (1):

=  Erinedo |1: Andtioto

=  Emninedo ly: Zvpuminpopatikd apdevdpevo

B) Alwtovyoc Almavor (N):
= Eninedo N1: 0 kg N/otp
=  Eninedo N2:6 kg N/otp.
=  Emninedo N3: 12 kg N/otp
=  Eninedo N4:18 kg N/otp.
=  Emninedo N5: 24 kg N/otp

Kdae merpapaticd tepdyo éxet dwiotdosic 4m x 9 m dnhadn eufodov 40 m?,
Enopévac, 1 cuvolkn éktacn tov mepdpatog givar 40 m? x 60 = 2400 m? kat podi pe
TOVG O10d0POHOVE (TAGTOVG 2 m) m?. To TEWPOUATIKO GYE010 Tapovotdletal  oTo

axoAovbo Gynua.
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Cynara cardunculus Experiment (Velestino 2008/2009)

= dry Experiment , = wet Experiment

Combined Split-Flot Experiment in 6 blocks:

2 Irrigations x 5 Nitrogen levels x 6 blocks = 60 plots

Plots 16-45 = irrigated and plots 1-15 and 46-60 = rainfed plots
M-application date = 28 Apr 2009 at rates 0, 60, 120, 180 and 240 kg N/ha
Sowing = 27 Nov 2007; Growth season 2008/2009 = 2rd

7.8m
N5 48 N2 49 N4 54 N1 55 N3 60 é
Ell n347 N5 50 N2 53 N4 56 N1 59
N4 46 N1 51 N3 52 N5 57 N2 58
1| N3 N4 | N1 N1 | N3 | N2 N1 | N5 | N2
45 44 | 43 30| 20 | 28 15 | 14 | 13
N2 N2 | N3 N4 | N5 | N1 N4 | N1 | N3
40 |41 | 42 25 | 26 | 27 10 | 11 | 12
g|| N5 N5 | N2 N3 | N1 | N4 N5 | N3 | N1
< 39 |38 | 37 24 | 23 | 22 9 8 7
N4 N3 | N5 N2 | N4 | N5 N3 | N2 | N4
34 ; 35 | 36 19 | 20 | 21 4 5 6
[ N1 |int | Na| | Ns | N2 | N3 | N2 | Na| Ns||E
5 33 132 | 31 18 | 17 | 16 3 2 1 @
“Block1 2 3 1 5 6 ) 4m
12 m

36 mcrop + 3 mcomdors = 39 m

48 rows in total

Apopd ™V KoAMépyewr ™G ayplaykwvapag v mepiodo 2008/2009 oto
Bekeotivo. H koAépyeia ondpOnke to Noéuppro tov 2007, kor m KOAMEPYNTIKN

nepiodog tov 2008/2009 apopd 1o 2° étog mepapatikd oyédio eivan split-plot og 6
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emovoqyelg  (2*5*6=60 mepopatikd tepdylo). O kOPLOG TOPAYOVIOS MTAV 1
apdevon oe 2 enimeda  (I1=amdTioTO0 KO 12=moTIcUéEVO pe 3 pe Tpelg eapuoYEg
apdevong, cuvolkn TtocotnTa vepoh 140mm). O devtepedov mapdyovtag apopd TV
almtovyo Almoavon pe ™ popen viTpikng appmviog (okevacpa 34-0-0) oe 5 emimeda
(N1=0, N2=6, N3=12, N4=18, N5=24 kg N/otpep.). H éktaon kb mepapotikon
tepoyiov Ntav mept ta 4*9.7=40 m2, n O GLVOMKN £€KTOOT TOL TEPAUATOC
ocopmephappavopévou kot Tov dtadpopmy ntav 70*39=3ctpen. H gpapuoyn aldtov
npoypatoromOnke 28 Azmpiiiov 2009, dtav 10 UTO NTOV GTO OTASWO OAVATTVLENG
BBCH 51 (Archontoulis et al., 2010). H gpappoyf g dpdevong mpoyuatomombnke
amo TG 20/5 mg Tig 15/6, N 0 kKahAépyela Bpickovtav 6to otddto avantuéng BBCH
57-69.

Rl

* "Edagog

To éda@oc 6mov TpaypaTomodnke To TElpao KATaTdooeTol TASIVOUIKE oTO
Xerochrept kot cuykekpyéva otig vroopddec Typic ko Calcic Xerochrept (Mntoiog
K.a., 2000) ko yoapaxtnpileton amd péong £mwg AETTOKOKKNG UNYOVIKNG GVGTAONG Kol
eueovifeTor pe vEN TOL gival TNAMONG, CUUOOPYIAOTNAMONG, OPYIAOTNAMONG £MC
apyidons. H mepiektikdmta Tov avOpokik®v oAdTtov peumvetor He 1o fabog kot
OTO EMPAVEINKA TUAHaTe O6mov kol to PlooTpOUE TOV QUTOV, Pploketal o€
TOCOGTO 7oL 0V TPOKAAOLV mpoPAnuata otnv koAAépysw. H katdotoon

vopopopeiag etvar apiot (Mntotog k.a., 2000).

To &€agog eivan eminedo opilovtio, ywpic TpoPfAnuata dPpmong, aArd pe
Kémowo kivouvo oamdBeonc vEmv LMK®V G€ GLVONKEG EVIOVOV Kol TANUULPIKOV
Bpoyontwoewv. O Pabuodg o&dtmrag eivar odkoikdg, oAAd KAT® TV Oopilv
emKvoLVOTNTaG Yoo amdBeom ardtov kot dnpovpyia taboyéverns. To €dagpog etvar
EQPOJGUEVO pE OpenTikd oToLyEln 68 IKavOTOMTIKA pEXPL LéETPla nimedo (MnNTo106

K.a., 2000). Aentopepelokd otoryeio mopovotdlovtal 6Tovg TivaKes Tov akoAovBovv.
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Yrooudda : Typic Xerochrept

Bdbo | Opy. CaCO | p K Na Ca Mg TAK
S ovcia 3 H
me/10 | me/10 | me/10 | me/10 | me/10
(cm) gr/100 % 0 0 0 0 0
gr
gr. gr. gr. gr. r.
£0G.povg
€00¢. | €000. £00.. £00.. £00..
0-32 1,3 9 7,7 1,15 0,07 23,32 3,06 27,60
32-63 | 0,63 12,3 7,9 | 1,10 0,18 18,5 4,93 24,7
63-88 | 0,6 9,4 8,0 1,21 0,19 15,57 3,73 20,7
88- 0,56 11,2 8,1 1,55 0,24 17,98 5,43 25,2
131
131- 1,07 9,2 8,1 2,30 0,20 14,77 8,03 25,3
162

*[AK= wavotnta avToAAayng KaTiOvVImy.

Babog | Fe Cu Zn Mn

(cm) | ppm | ppm | ppm | ppm
0-32 3,00 | 240 |144 |8,40
32-63 | 2,00 | 1,58 | 0,52 |260

* Fe,Cu,Zn,Mn yvootoryeia
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Ynoopdada : Calcic Xerochrept

Bdbo | Opy. CaCO | p K Na Ca Mg TAK
S ovcia 3 H
me/10 | me/10 | me/10 | me/10 | me/10
(cm) gr/100 % 0 0 0 0 0
gr
gr. gr. gr. gr. r.
£0G.povg
€00¢. | €00@. | €0@p. | €00P. | £00Q.
0-30 3,1 7,9 0,15 0,17 23,27 3,71 27,30
30-53 | 1,5 6,1 8 0,16 0,19 21,06 4,84 26,25
53-70 | 1,17 14,1 8,1 0,29 0,26 23,12 7,83 31,50
70-99 | 1,1 19,3 7,9 0,26 0,24 25,04 8,66 34,20
99- 0,93 10,3 8, 1023 0,39 27,43 9,45 37,50
126

*[AK= wovomta oviaAlayng KaTiovimy.

Babog | Fe Cu Zn Mn

(cm) | ppm | ppm | ppm | ppm
0-30 340 | 1,32 0,78 |7,40
30-53 | 4,00 | 1,36 | 0,58 | 4,80

* Fe,Cu,Zn,Mn yvootoryeia
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210 T€A0G NG KaAMepynTIKNg Teptddov (3/8/09), 6mov 10 puTd PpiokdToV GTO
otado ¢ ovykopdng (BBCH 95), 60 mepopatikd tepdyo, éktaong 1 m2 to
kaBéva, cvykopiomnkav. Apywd kdbe delypa (3-6 @utd/deiypa) dwywpiotnke oe
BAaotoc (cvvumoAoylldpevoug kot Tovg Ppayioves) kol o€ KePAAlo (Opyovo
Kaproeopiag) kot LuyioTnKav 6tov aypd apécws. O aptBpdc TV euTOV/deiyua Kot To
VYOG TOV eLTOV PETPHONKE. X10 onueio avtd Bo mpénel va onueiwbdei dtL o1 Eepol
pioyot kot Ta Eepd GUALQ dEV VITOAOYIGTNKAV KOTA TNV eneéepyacia, 10Tt NTav Eepd
ka1 tpifovtav. Katomy to vAikd tomobetOnkav 6 cakoOAeg kot peTapépOnkay ce
éva oteyvo yopo v Enpavon 1-2 gfdopnadec. Metd v Enpavon, ot fractol kot Ta
kepaMa Eavalvyiotnkav yu vo kobopicovv ta Eepd Papn. v mepintoon tov
KEPOM®DV 0ev peTpnOnke ohko Bapog addd Quylotnkay ta Ke@AA £va TPog Eva Kot
10 TEMKO dOpoopa kaBopioe 10 oAkd Enpd Papog TV KePoA®V avd deiypa, dnAadn

ové m? .

Ewova 1. Kepalés ayproykivipog mpog oraywmploud omépov.

2m ovvéyewr 3 toyxoio kepdho (Hkpd, pecaio, peydAo) avd detypa
emAéyOnke vy mepotépo enefepyoacio. Ta emieypéva xepdhoa (3*60=180)
Eavaluylotnkov Kot 1 OwdueTpog S Pdong tovg peTpnOnke. X cvVEXEW
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axoAovOnoce 1 eoywyn TV omOp®V amd kibe kedAl. O omdpotl peTpHdnKay yo va
kaBopicovv Tov apBpd TV omdPp®V oL TEPLEYOVTAL 0 KABe kKePAAL Kot {uyioTnioy

v va kaBopicovv o Bapog TV oTOP®V ova KEPAAL.

Meténeita Kol mpokeévov o kabopicovpe TNV mOpaAy®Yn TOV GTOPOV GE
povaoda éxtoong (OnAadn kg/otpep) wor Oyt oe kabe kepdh ywpiotd ( gr
ondOPOV/KEPAAL) M KOAOTEPN GLGYETION TOL TPOEKLYE amd cvvaptnon Papovg
KEPUANG G€ oYéomn Ue TO PAPOC TV GTOPMV Kol 1) SIAUETPOG KEPAANG GE GYECT LE TO
Bapog TV ondpwV YPNGLOTOMONKE Y10 VO VTOAOYIGEL TV TEPLEKTIKOTNTA GE GTOPO
ka0 KePaA100 YWP1oTA KO pETEMELTO 0OPOIGTNKE Y10l VO ODGEL TNV OAIKN TOPAy®YN

ondPoL avVA HOVAdO EKTOCTC.
% Meteoporoyikd dedopéva

Qpuwiio petewporoykd oedopéva mhpnkav  omd OVTOUOTO UETEMPOAOYIKO
oToOUO TOL MTOV EYKOTECTNUEVOG OTNV TEPLOYN] TOV AYPOKTNUOTOS KOl OPOPOVV:

Oepuoxpacio, oyeTkn VYpAcia, PPOYOTTM®OT, TOYVTNTO AVELOL KO NAOQAVEL.

s X1aTioTiKY] 0vaAvon

Metd ™V GLALOYN TOV TEPAUATIKOV OEOOUEVOV, E£YIVE OTOTIOTIKN OVOALON
napoirokTikoTTag (ANOVA) pe v ypnon tov otatiotikov mokétov GENSTAT

(Version 7) akolovOdvtag dumapayovtikd oy£dio avaivong (split-plot).
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3. Anoteiéopatao ko Xointnon

3.1 Khpoatikég ouvOnkeg

To kAipa g EALGOag eivan Tumikd Meooyelokd kKAipo pe yoypovg Kot vypois
YEWWDVEG Kol TOAD Enpa kot Oepud karokaipia. H Oeocoaiio,  omoio amotelel 10
YE@YPOUPIKO TOTO TOL TEPAUATOS HOG, YapakTnpileTor omd mTo NIEPOTIKO KAULATIKA

YOPOKTNPLOTIKA, LE YUYPOTEPOVG YEILMDVES Kol BEPLOTEPO KaAOKaAIpLOL.

3.2 Lyéon Papovg owoépv — Papovg KePaing

30 -
o5 | y=04217x-3.1193 A A
R’ =0.9496
A A
n=176 -

N
o

Bdpog amdpou (yp.)
[ =
(@] a1

80

Bdpog kepaAiou (yp.)

Yympa 1. Bdpoc omdpov mov mepEyeTan 6TV KEPAAN 6€ GLVAPTNGT TOL BAPOLS TNG.

Daiveror Aowwdv 6Tl akoAovOEL pio YPOUUIKT GLVAPTNOT, OOV KATAOEIKVVEL
611 70 Papog TV omOPov avEdveTal avaroyid pe o Papog Tov keparwov. To R
VITOONADVEL TO OTL 1] GYéon pHog givor akpPng oe mocootd 95% mepimov. Zdpewva
pe v mroylakn dwtpipn g Toucunikov 6ty onoio T0 T0GOGTO emTVLYiNG NTOV
opoing afroyo (R=96%) PAEmOUUE OTL KVHOWOUOGTE GE IKAVOTOUTIKG EMIMESQ.
emiong katd v épevva Tov ApyovtovAn (Archontoulis ..et al, 2009) émov R? =96%

QoiveTal OTL TO TOGOGTO EMTVYING EIVOL TAPOLOLO TNG TOPATAV®D EPEVVOLC.
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[Tépav evog onueiov 660 avédvetal To PAPOg TS KEPAANG OLEAVETOL Kol TO
Bapog tov omdpov pe ocvvieheotmy 42,17%. To péyisto Papog tov omdpov pua
KeoAc oto Beleotivo eivor mepi to 70 gr (100 gr sivor yw tov IMoAapd)
(Archontoulis ..et al, 2008), 1 6& péyloTn TEPIEKTIKOTNTOS GE GTOPO TOV UEYAADTEPOL
Ke@aA100 givar 26 gr (41 eivon ya to Taiapd). Avtd ta dedopéva eivar To TpAOTO TOL
TPOKVTTOLV Yoo TNV TEPLOYN TOL BeAeotivov kabdg ot mponyovueveg HEAETEG
(Zxobpag, 2003, Travvoving, 2007) dev perétnoav o Opyova Kapmopopiog oG
emkevipodnkav oty mopaywyn Popaloc. Asgdopévov O6TL 1 TOPOTAVE GTOPOL
umopel va meprypagel xkatd 94% and 1o PApog ToV GTOPOV, EPUPUOCAUE OVTH TN
oxéon oe k@Be keQOAN mov mepEyovtav oe kdbe delypa kKo 10 ABpolcpa TV
VTOAOYICUAOV €0MGE TNV TEMKN TOPAY®YN OMOpoL avd deiypo 1 OAADS ova
TETpaymVIKO pétpo 1 oAmg o Kglotp. Tlapouoteg peréteg (Archontoulis ..et al,
2008), (Toutoumikov, 2009) deiyvouv OpolEg CLVAPTAGELS YEYOVOS TTOL OLEAVEL TaL

ELVPNUOTO LLOG.

3.3 Xyéon aprOpov owépov-Papos KeQaAov

900 -
800 y= -0.1481x% + 20.887x - 135.97

R?=0.8959 A
700 1 n=176

600

500

400

Ap1Bu6s odpwy

300

200

100

[0} 20 40 60 80
Bdpog kepaAiou (yp.)

Xympe 2. ApBpdg ondpwv oV TEPLEYETAL GTNV KEPOAN GE GLVAPTNOY TOL PapPovg

™me.
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Yvoyetilovtag tov aptBpd tov omdpov pe 0 PApog TG KEPOANS PPIKOUE oL
un-ypopkn ovvéptnon. H mopodiaxtikdtnto elvor peydAn kot yuo T GO
TEPLYPOPN TNG OTOUTEITAL U YPOUUIKO povtéro. 'Eva onuavtikd supnuo amd ot
™V UHEAETN elvar OTL 0 UéYLoTOg apBpog omopav avépyetal ota 680 ondpla ava
KePOM. Xtov Tlodopd to peydho ke@oild pmopovv va mepiEyovv €mg kot 800

omopovg (Archontoulis ..et al, 2008).

3.4 Xyéon Adyov Bapog omopov/Papos KeQaAoV-Bapos KePaiLOD

0.5 4

©
»
1

©
w
1

o
N
1

y = 0.4217 - 3.1193/ x

R? = 0.7418
n=176

Abyog Bdpoug omopwy / Bapoug Kepahiou
o
=

0.0 +AAAN
0 20 40 60 80 100

Bdapog kepaAiou (yp.)

Yympa 3. Adyoc Bapovg omdpmv/Bépovg KEPAAOD OV TEPLEXETAL OTNV KEPAAN OE

ouvapnomn Tov Papovs Tg.

YvoyetiCovtag 10 Adyo Papog omdpov/kePaing (=deiktng cvuyKoUdNg o6Tto
eMinedo ™G KEPOANG) He TO PAPOG TNG KEQOANG PpriKape 6Tt 0 Adyog givor mepl T0
15% vy to pukpd ket (<20 gr), mepi to 30% yio ta pecaio kepdia (20-40 gr)
Ko tepi 1o 38% Yo Tor peydha kepdda (>40 gr). H e&icwon avtn pog deiyvel 6tL 0 Y
avEdvetolr 060 ovEaveTar Kot To X, €0G éva Kpioyo onueio kKot HeTd mopopévet

otabepd.
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ATd 1o TOPOTAV® TPOKVTTEL OTL €ivol TPOTYWOTEPO VO EYOVUE  HEYOAO
KeQPAMa, 1 0AMOS Alyo peydia ke@dAo kot Ol Topd TOAAL Kol Pikpd. Atveton
Aowmdv onuacio oty moldTnTo o TOAD Kot Ol TOG0 6TV TocOTNTA. AVTO Bo Tpémet

va ANeBel vTdyYn o€ ENOUEVEG LEAETEG.

3.5 Xyéon Papog omopov-Papog kEPairov

60 -
MEYIOTO

B0 +— m— — — — — o o o — — — — — — — —— — AN
— A
=2 A B TN
= 40 A1 A
3 o ASN AD R A
Q
. RAEAN A
E 2 A A
s 307 TNEN A
s A
w
S 20
S
(o R

10 A

A
O T T T 1
0 20 40 60 80
Bd&pog kepaAiou (yp.)

Xynpe 4. Bdpog £voc 6mdpov mov TEPLEYETAUL TNV KEPAAT GE GLVAPTNGT TOL BAPOLG

mnge.

Awpadvtag 1o BApog ToV GTOPOV TOV TEPLEYETAL GE £VOL KEPAA ®G TPOS TOV
aplud Tov oTOPOL MOV TEPLEYETUL GTO 1010 KEPAAL, Ppickovpe 0 €101KO Pépog Tov
omopov. To €181kd Papog Tov omOPoL Kupaivetor and 17 émg 47 mgy/ondpog Yo 10

Beleotivo, péco 6po mepi to 28.

3.6 OO yAmpo Bapog (ToOvovg/ekTdpro)

H dpdevon emnpéace 6TaTIOTIKOS CNUAVTIKE TV Tapaywyn o€ yAwpd Bapog

(P=0.011). H Aimavom (P<.001) eixe Oetkf emidpoon oty avénomn g yAmpng
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Bopdloc. H emidpaocn g Almovong fTav CTOTIGTIKOG CNUOVTIKH UOVOV TEPOV 0md

115 12 povadeg AMmavong.

30
o b
a 25 .
p=
;_ 20 H da
S 15 4
h=]
o
o 10
L=
3
< 5

D T 1

Momnopévo ATTOTIOTO

2
=4
[
pl=]
[0
-g_ 1[} .
3
=

5 —

D T T T 1

0] 5] 12 18 24
kA NioTp

Yyqpe 5. H enidopaon 2 emmédwv dpdevong (emdvm) kot 5 emmédwv aloTovyov
Mmoavong (kdt®) oto oAkd YAwpd Pdpoc oto Beleotivo 10 2009. Arapopetikd

YPOLLLOTO ELYVOVV OTATIGTIKAOG OTHOVTIKEG d10popEG HETOED TV emmédwv (P<0.05).

3.7 OMk6 Enpod PBapog (Tovovg/ekTdpro)

H dpdevon ennpéace oToTIoTIKOG ONUOVTIKA TV Tapaywyn o€ Enpd Papog
(P=0.009). H Aimavon eixe Oetikn emidpaon oty avénon g Enpng Popdloc. H
emidpaon g AMmavong NToV GTATIGTIKMG CUAVTIKY Lovov Ttépay amd Ti¢ 12 povadeg

Mmavong.
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[Mopakdte mwopovoidlovior ot pésot 6povg Tov oAkov Enpol Pdpovg ot
TOVOLG aVA EKTAPLO GE GYECN LE 2 eQapuoYES apdevong Kot S almTtodyov Aimaveng.
Me gpappoyn apdevong tov Mdio n mapaywyn Propdloc avéndnke koatd 23%. H
epappoyn aldtov kATl T0 KPiGo oTtddo ™G avBopopiag Tov eLTOV avénce TNV
napaywyn omopov amd 11,7 oe 19,8 t/ext n adodg katd 41%. Avtd eivor og
avtifeon pe mponyovueva mepauata mov £ywvav ( Xxovpag, 2003, Ioavvoving, 2004,
IMavvoving, 2007) kot Tpoeovmdg OQEIAETOL GTO ,O0TL Ol OELYHOTOANYIES Yivave TPV
mv teMKN wpipavon tov eutov (1) apxés lovAiov) 6mov o omdpog dev &ixe
opipoven Kol ETmALOV 6TO YEYOVOS OTL T0 peletdpevo €Hpog almtov Nrtav 0-10
povadec. Q¢ yvoot®dv 0 onopog £xel 3% meplektikdtTa 68 ALOTO GE GYEOT LE TO

Brooto mov £xet 0,4% (Archontoulis ..et al, 2008).

20 b
= 15 1 a
b
= 10
=]
o
=)
(=N
i 5
U T 1
Monopévo ArTdmoTo
25 4

Fg
=4
=N
=]
oo
(el
(=
—
i 5
D T T T 1
0 g 12 18 24

kha MNioTp

Yyqpoe 6. H enidpaon 2 enmédov apocvong (emdvo) kot 5 emmédmv aloTovyov
Mmavong (kdtm) oto ohkd &Enpd Pdpoc oto Bekeotivo 10 2009. Awpopetikd
YPAUUOTO OELYVOVV GTATIGTIKMG GNUAVTIKESG d1opopég petaly tov emmédwv (P<0.05).
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3.8 Ok Enpo Bapoc kepa@v (Tévovc/ekTdpro)

H épdevon enmnpéace oTaTIoTIKOG GNUAVTIKE TO 0AIKO ENpo PBapog Kepaimdv
(P<.001). H Aimavon eiye Oetikn emidpoon oty avénomn tov ohkov Enpov Pdapovg
kepoMov. H enidpaom g Aimavong Ntav oToTIoTIK®OG SNUOVTIKY LOVOV TEPAV amd
TIg 6 povddeg Amavons. Me epappoyn apdsvong n moapaymyn Propdalog avéndnke
katd 42%. H gpappoyn aldtov kotd 1o Kpicyo otddo g avBopopiag Tov GuTOL

avénoe v mapaywyn ondpov and 4.71 ce 8.89 t/ext 1 aAlmdg katd 47%.
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Yype 7. H enidpaon 2 enmédov apocvong (emdvo) kot 5 emmédmv aloTovyov
Mmavong (kGtw) oto oAkd Enpod Pdapog kepaldv oto Bekeotivo to 2009.
AQopeTIKd YPAUULOTO OEiYVOUV OTOTIOTIKMG CNUAVTIIKEG JPopEs HeTAEd TV

emnédmv (P<0.05).
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3.9 OMk6 Enpé Bapog omopov (Kihd/oTpéppa)

H d&pdevon emnpéace oTATIOTIKOG GNUOVTIKG TO 0AMKO Enpd Papog cmdpov
(P<,001). H Aimavon eixe Betikn enidpaon oty avénon g Enpng Propdalog ondpov.
H enidpaon tg Almavong Mrav oTOTIOTIKOG ONUOVTIKY pOVov Tépav amd Tig 6
povadec Almoavone. H epappoyn dpdevong to Mawo avénoe v mapaywyn Propdlog
katd 49%. H epappoyn almtov avénoe v mapoywyn ondpov amd 1,387 o 2,693

TOV/EKT, | OAMDG Kotd 48%.
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Yyqpoe 8. H enidpaon 2 enmédov apocvong (emdvo) kot 5 emmédmv aloTovyov
Mmavong (Katw) 610 oAkd Enpd Papog omdpov oto Bedeotivo to 2009. Atagpopetikd

YPOLLOTO DELYVOVV OTATIGTIKAG OTLOVTIKEG d10popEG HETOED TV emmédwv (P<0.05).
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3.10 OMK6 Enpo Papog PracT@V (TOVOLS/EKTAPLO)

H &pdevon dev emnpéoce OTOTIOTIKOG ONUOVTIKA TO oAkd  &Enpd Papog
Braotdv(P=0,639). H Aimavon eixe Oetikny emidpoaon oty adénon g Enpng
Boopdloc Practdv. H enidpacn g Aimavong Moy OTOTIGTIKOG CNUOVTIKY UOVOV
népav and T1g 18 povadeg Ainavong. H epappoyn tov alotov avénce to ohkod Enpod

Bapog Practadv amd 7,07 o 10,9 1 addidg katd 35%.
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Yyqpe 9. H enidpaon 2 enmédov apocvong (emdvo) kot 5 emmédmv aloTovyov

Mmavong (kdTm) 6to oAkd Enpo Papog Practdv oto Beleotivo to 2009.
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3.11 Agiktng cvykomong HI (Adyog Bapovg omépwv/olko Bapog)

H dpdevon ennpéace oToTIoTIKOG oNUavTIKG To dgiktn cvykoudng (P<.001).
Q¢ anotéheopa mpokvmtel avénon g Popdlog katd 34%. H Aimavon dev eiye

Betucn emidpaon otV avénomn Tov deikTN GLYKOLONG.
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Yyqpe 10. H enidpaon 2 emmédov dpdevong (emdvo) kot 5 emmédwv alotovyov

Mmavong (kdtm) oto deiktn cvykopdng omdpov oto Bereotivo o 2009.
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3.12 ApOpnég peydhov KEQUA®V (TETPAYOVIKO PETPO).

H d&pdevomn emnpéoce GTATIGTIKMG ONUOVTIKE TO GUVOAIKO apliud peydimv
KePaMdV. Me gpappoyn apdsvone n mapoywyn Propdloc avéavetor kotda 73%. H
Mmoavon oev eiye Oetikn emidpacn ©T0 GLVOMKO OaplBpd HEYEA®V KEQUMODV

(P=0.292).
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Yyqpoe 11. H enidpaon 2 emmnédov dpdevong (emdvo) kot 5 emmédwv alotovyov

Mmavong (kdtm) otov apiud peydiov kepadv 6to Beheotivo 1o 2009.
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3.13 ApOpnég pecainv KePuA®OV (TETPAYOVIKO NETPO)

H dpdevon kot n Aimavon emmpéacay GTATICTIKMG CUOVTIKG TV TOp0ymyn
ueoaiov kepaiiov (P<.001). H ernidpacn g Almavong NTov GTOTIOTIKMG GNUOVTIKY
puévov mépav amd Tig 12 povadeg Almovong. H mapoywyn Poopdloc xor omdpwmv

avéavovtor katd 48%.
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Yympoe 12. H enidpaon 2 emmnédov dpdevong (emdvo) kot 5 emmédwv alotovyov
Mmavong (Kdtw) otov oplBud pecaiov kepoldv oto Beleotivo 1o 2009.
AQopeTIKG YPAUULOTO OEiYVOUV OTOTIOTIKMG ONUAVTIIKEG JpopEs HeTAED TV
emmnédwv (P<0.05).

40

Institutional Repository - Library & Information Centre - University of Thessaly
16/06/2024 17:27:45 EEST - 18.222.110.125



3.14 ApOpég KpOV KEPUADV (TETPAYOVIKO NETPO)

H &pdevomn dev emnpéace GTATIGTIKMG CTLUOVTIKA TV TOpoy®yn Tov oplopd
wkpov kepodv (P=0.184). H Aimavon eiye Oetikn enidpaon oty avénon tov
apBuov peydrov kepaiidv (P=0.008). H enidpacn tng Aimovong fTav oTOTIOTIKOG
ONUOVTIKNY HOVOV TEPaV oo TS 6 povadeg Airavone. H epappoyn alotov avénoe tov

aplOud PIKp®OV KEQPOAIDOV KaTd 38%.
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Xyqna 13. H enidpoon 2 emmédwv dpdevong (endvem) kot 5 emmédmv almtovyov

Mmavong (kdTm) otov opBpd pkpov kepaidv oto Beleotivo 1o 2009.
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3.15 Zvvolko6g aplOpdg KeQaAl@V (TETPOAYOVIKO PHéETPO)

H dpdevon emmpéace GTATIOTIKOG OMUOVTIKA TO GUVOMKO aplOUd KEPOADV
(P=0.016). H mopoyoyn Popdaloc avéavetar katd 23%. Opoing m Almavon eixe
Betucn emidpaon oto cvvolkd aplBud kepolmv. H emidpaon g Admavong Mrtav
OTOTIOTIKMG ONUOVTIKY] povov mépav amd Tig 6 povdadeg Aimavone.. H moapaymyn

ondpov av&dvetar omd 22.75 og 40 tov/ekt, | 0AMOG Katd 43%.
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Xyqna 14. H enidpoon 2 emmédwv dpdevong (endvem) kot 5 emmédmv almtodyov
Mmavong (kdtw) oto ocvvolkd aplBud kepoadv oto Beleotivo to  2009.
AQopeTIKG YPAUUOTO OEiYVOUV OTOTIOTIKMG ONUAVTIIKEG Jpopss HeTAEd TV

emnédmv (P<0.05).
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3.16 Yyog ¢utov (ekatootd)

H dpdevon (P=0.544) kot AMmavon (P=0.265) dev emnpéacav GTATIOTIKMG OTLOVTIKA

TO VYOG TOV PUTOV.
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Yyqpe 15. H enidpaon 2 emmédov dpdevong (emdvo) kot 5 emmédwv alowtovyov
Mmavong (kdtw) oto Dyog putdv oto Bekeotivo to 2009. Awapopetikd ypappoto

deV BElYVOVV GTOTIOTIKMEC GNUOVTIKEG d10popég Hetald tov emmédwv (P>0.05).
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3.17 Méoo Bapog kepaing

H dpdevon emmpéace oOTOTIOTIKOG ONUOVTIKA TO WHEGO PAPOC KEPOUANG
(P<.001). H mapayoyn Bopdaloc avéndnke omd 18,4 oe 24,6 1 aA g kotd 25%.
AvtiBétog n AMmaven (P>0.05) dev eiye Oetikn emidpaon oty adénon Tov péGOV

Bapovg KePAANG.
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Xyqna 16. H enidpoon 2 emmédwv dpdevong (endvem) kot 5 emmédmv almtodyov

Mmavong (kdtm) oto péco Pépog kepaing oto Beleotivo to 2009.
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4. Zvunepaoporto

H oaypuykwéapa (Cynara cardunculus) givar  éva oNUOVTIKO  QULTO
Bloevépyelag, Waitepa vmooyopevo ot EAAnvikég ocvvOnkeg H moapodoa perétn
TapPOLCLALEL TPOTOYEVH OEOOUEVO. TTOL EANPONGOV amd TOV TEWPOUATIKO O0ypod HE
ayplykwvapa. otnv meployn tov Bekeotivov kol a@opd TNV Topoy®ykoOTnTo NG
AYPLYKIVAPOG KAT® omd S1opopeTikd emineda apdevons (apdevOUEVH Kot Un), KaOdg

Kol KAT® omd SopopeTikd eninedo Mmavong.

Emypoppoatikd to mo ovclactikd copmepdopato amd v UeEAETn elvan to

TOPUKAT®:

» H apdevon kot n Almavon €gouv ONUOVTIKY ETIOPACT GTO GUVOAIKO apliud
TOV KEPOMOV ayplaykwvapas. EmmpocOetn dpdesvon v mepiodo ToL
oYNUOTIGHOD TV KepaMaV (Mdiog-Iovviog) emdpd ovolaotikd otnv avénon
TOL 0P1OUOY KOl TOV PAPOVE TOV KEPAAMY KOl KAT EXEKTACT] GTNV OENOT TG
ovvoAKN g Enpnc Propdlag. Avtd givor Aoyiko av avaroyietodue to Pabv Kot
eKTETOUEVO PUIKO GUGTNUO TNG AYPLUYKIVAPOS, YEYOVOS OV TNG TPOGOIdEL
HEYAAO TAEOVEKTNUO. OGOV OQOPE TNV OTOPPOPNCY| BPENTIKOV CLGTOTIKMOV

amd Padid ed0pIKA GTPOUATA.
»  Xta pecoio KEQAAo 1) ETIOPACT] TS APSELONG KoL AMTavong Vol GNUOVTIKY.

»  Xt0 peydlo KeQAAl 1 ETLOPOGT) TOL VEPOD EIVOIL CIULOVTIKY, EVE TNG AITOVGTC

ogv glvat.

» O deiktnc ovykoudng HI (Aoyog PBapovg omdpwv/olkd Papog) emnpedletan

amd Vv dpdevon oe avtibeon omd T Altavon.

» To olhkd &npod Pdapog Proctdv dev emnpedletal onUOVIIKE oVTE amd TNV
Gpdevon  ovte amd M AMmavorn. Avtd ogeidetar oto Ot 0 PAocTtdg

oAoKANPAOVEL TNV aENoM Tov o€ Bapog mept ta péca lovviov.

» Ooco av&avetar 1o PApog TG KEPAANS av&dvetat kot To BApog TOL GTOPOL HE
ovvtereot) 42,17%.. To péywsto Pdapog tov omMOPOL WO KEPOANG GTO
Beleotivo eivan mepi ta 70 gr n o€ p€YI0TN OE MEPIEKTIKOTNTO GE GTOPO TOV
LEYOADTEPOV KEPOALOV givar 26 gr
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» 0Oc0 apopd 10 oAkd ENpo PBapog, N epappoyn aldtov adénce TV TopoymYN
ondpov katd 41% amd to 0 mg T1g 24 povadeg, evod amd 0 éog 12 povadeg n
avénon Mrav eddyiotn. Emiong pe mv epappoyn dpdevong katd to Mdaw, 1
napaymyn Bropdlag avénnke katd 23%.

» O péyotog apBudg omdépmv ovd kepoin sivor oto 680 omodpla, evd oe

neipapa wov Tpaypatomodnke otov [akapd mepi ta 800 omdplo/KePOA.

» XvoyetiCovtag 10 Adyo PBapoc omdpov/kePaANG (=0gikTnG GLYKOWONG GTO
EMIMESO NG KEPAANG) Me TO PAPoc TG KEPOANS, PprKape 0Tt 0 AdYog givan
nept 0 15% vy o pukpd kepdaha (<20 yp), mepi 1o 30% vy To pecoio
kepdAa (20-40 yp) ot mepi to 38% vy Ta peydro kepdi (>40 yp). Avtd
onuaivel Ot givol TPOTIUOTEPO VO EXOVUE  HEYOAD KEPAALD, T CAMDC Alya

peydAa KepdAio Topd TOALA Kol Lkpd.

» To &eWdwd PBapog tov omdpov kvpaivetoan and 17 émg 47 mg/ondpog yio 10

Beleotivo, péoo 6po mepi 1o 28mg.
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IHAPAPTHMATA

1. XratioTiki)

GenStat Release 7.1 (PC/Windows) 20 February 2010 20:22:23

Copyright 2003, Lawes Agricultural Trust (Rothamsted Experimental Station)

GenStat Seventh Edition

GenStat Procedure Library Release PL15

**x%* Analysis of variance *****

Variate: Dwhead

Source of variation d.f.  s.s. m.s. w.r. Fpr.

B stratum 5 18580 3.716 1.05

B.I stratum

I 1 217.815 217.815 61.58 <.001

Residual 5 17.686 3.537 1.46

B.1.F stratum
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F 4 148.707 37.177 15.36 <.001

I.LF 4 12905 3.226 1.33 0.274
Residual 40 96.801 2.420
Total 59 512.494

**x*% Tables of means *****

Variate: Dwhead

Grand mean 6.99

| 1 2

5.08 8.89

F 1 2 3 4 5

471 585 699 851 8.89

| F 1 2 3 4 5

1 339 440 464 602 6.97

2 6.04 730 9.33 11.00 10.80

*** Standard errors of means ***

Table | F I
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rep. 30 12 6

e.s.e. 0.343 0449 0.664

d.f. 5 40  36.06

Except when comparing means with the same level(s) of
I 0.635

d.f. 40

*** Standard errors of differences of means ***

Table I F I

F
rep. 30 12 6
s.e.d. 0.486 0.635  0.939
d.f. 5 40  36.06

Except when comparing means with the same level(s) of
I 0.898

d.f. 40

*** |_east significant differences of means (5% level) ***

Table I F I

F
rep. 30 12 6
l.s.d. 1248 1.284 1.904
d.f. 5 40  36.06

Except when comparing means with the same level(s) of
I 1.815

d.f. 40
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*xxxk Analysis of variance *****

Variate: Dwseed

Source of variation d.f. ss.  ms. wvr. Fopr.

B stratum 5 1.8801 0.3760 0.94

B.I stratum

I 1 287108 28.7108 71.74 <.001

Residual 5 2.0009 0.4002 1.20
B.1.F stratum

F 4 152366 3.8092 11.42 <.001
I.F 4 14786 0.3697 1.11 0.366
Residual 40 13.3453 0.3336

Total 59 62.6524

*x*%* Tables of means *****

Variate: Dwseed

Grand mean 2.101
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1.409 2.793

F 1 2 3 4 5

1.387 1.687 2152 2.586 2.693

| F 1 2 3 4 5

1 0.932 1092 1310 1.708 2.004

2 1.841 2282 2.994 3465 3.381

*** Standard errors of means ***

Table I F I
F
rep. 30 12 6
e.s.e. 0.1155 0.1667 0.2405
d.f. 5 40 3931

Except when comparing means with the same level(s) of
I 0.2358

d.f. 40

*** Standard errors of differences of means ***

Table I F I
F
rep. 30 12 6
s.e.d. 0.1633 0.2358  0.3401
d.f. 5 40 39.31

Except when comparing means with the same level(s) of
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I 0.3335

d.f. 40

*** | east significant differences of means (5% level) ***

Table I F I
F
rep. 30 12 6
l.s.d. 0.4199 04766 0.6877
d.f. 5 40 3931

Except when comparing means with the same level(s) of

I 0.6740

d.f. 40

**x%* Analysis of variance *****

Variate: Dwstalk

Source of variation d.f.  s.s. m.s. w.r. Fopr.

B stratum 5 9972 1994 0.38

B.I stratum

I 1 1294 1294 0.25 0.639

Residual 5 25983 5.197 0.81

B.1.F stratum

F 4 115.025 28.756 4.48 0.004
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I.LF 4 1982 0.495 0.08 0.989

Residual 40 256.671 6.417

Total 59 410.926

* MESSAGE: the following units have large residuals.

B5 12 F5 4.65 s.e. 2.07

*x*%* Tables of means *****

Variate: Dwstalk

Grand mean 8.40

| 1 2

825 855

F 1 2 3 4 5

707 734 795 8.72 1093

| F 1 2 3 4 5
1 692 750 7.77 857 1051

2 721 719 813 886 11.34

*** Standard errors of means ***
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Table I F I

F
rep. 30 12 6
es.e. 0416 0731 1.014
d.f. 5 40 4355

Except when comparing means with the same level(s) of
I 1.034

d.f. 40

*** Standard errors of differences of means ***

Table I F I

F
rep. 30 12 6
s.e.d. 0.589 1.034 1434
d.f. 5 40 4355

Except when comparing means with the same level(s) of
I 1.463

d.f. 40

*** |_east significant differences of means (5% level) ***

Table I F I

F
rep. 30 12 6
l.s.d. 1.513 2.090 2.892
d.f. 5 40 4355

Except when comparing means with the same level(s) of
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I 2.956

d.f. 40
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*xxxk Analysis of variance *****

Variate: Dwstalk

Source of variation d.f. ss.  ms. wvr. Fopr.

B stratum 5 9972 1994 0.38

B.I stratum

I 1 1294 1.294 0.25 0.639

Residual 5 25983 5.197 0.81
B.1.F stratum

F 4 115.025 28.756 4.48 0.004
I.F 4 1982 0.495 0.08 0.989
Residual 40 256.671 6.417

Total 59 410.926

*x*%* Tables of means *****

Variate: Dwstalk

Grand mean 8.40
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| 1 2

8.25 855

F 1 2 3 4 5

707 734 795 8.72 1093

| F 1 2 3 4 5

1 6.92 750 7.77 857 1051

2 721 719 813 886 1134

*** Standard errors of means ***

Table I F I

F
rep. 30 12 6
e.s.e. 0416 0731 1.014
d.f. 5 40 43.55

Except when comparing means with the same level(s) of
I 1.034

d.f. 40

*** Standard errors of differences of means ***

Table I F I

F
rep. 30 12 6
s.e.d. 0.589 1.034 1434
d.f. 5 40  43.55
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Except when comparing means with the same level(s) of
I 1.463

d.f. 40

*** | east significant differences of means (5% level) ***

Table I F I

F
rep. 30 12 6
l.s.d. 1513 2090 2.892
d.f. 5 40  43.55

Except when comparing means with the same level(s) of
I 2.956

d.f. 40

Variate: Dwtotal

Source of variation d.f.  s.s. m.s. w.r. Fopr.

B stratum 5 3081 6.16 0.41

B.I stratum

I 1 252,68 252.68 16.70 0.009

Residual 5 75.64 1513 1.16
B.1.F stratum
F 4 49214 123.04 9.42 <.001
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I.LF 4 1858 4.64 0.36 0.839

Residual 40 52259 13.06

Total 59 1392.44

**x** Tables of means *****

Variate: Dwtotal

Grand mean 15.39

| 1 2

13.34 17.44

F 1 2 3 4 5

11.78 13.19 1494 1723 19.81

| F 1 2 3 4 5

1 10.31 11.89 1241 1459 17.48

2 1325 1448 17.46 19.86 22.14

*** Standard errors of means ***

Table I F I

rep. 30 12 6
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e.s.e. 0.710 1.043 1.499

d.f. 5 40  39.82

Except when comparing means with the same level(s) of
I 1.476

d.f. 40

*** Standard errors of differences of means ***

Table I F I

F
rep. 30 12 6
s.e.d. 1004 1476 2120
d.f. 5 40  39.82

Except when comparing means with the same level(s) of
I 2.087

d.f. 40

*** |_east significant differences of means (5% level) ***

Table I F I

F
rep. 30 12 6
l.s.d. 2581 2982 4.284
d.f. 5 40  39.82

Except when comparing means with the same level(s) of
I 4.218

d.f. 40
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**xxxk Analysis of variance *****

Variate: Fwtotal

Source of variation d.f. ss. ms. wvr. Fopr.

B stratum 5 7198 1440 0.32

B.I stratum

I 1 69837 69837 15.57 0.011

Residual 5 22422 4484 219
B.1.F stratum

F 4 933.78 233.45 11.38 <.001
I.F 4 127.04 31.76 1.55 0.207
Residual 40 820.61 20.52

Total 59 2875.99

*x*%* Tables of means *****

Variate: Fwtotal

Grand mean 20.01

| 1 2

16.60 23.42
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F 1 2 3 4 5

1490 17.72 18.81 2232 26.31

| F 1 2 3 4 5

1 12.48 1573 16.13 18.35 20.31

2 1732 19.71 2148 26.29 32.32

*** Standard errors of means ***

Table I F I

F
rep. 30 12 6
e.s.e. 1.223 1308  2.057
d.f. 5 40  28.23

Except when comparing means with the same level(s) of
I 1.849

d.f. 40

*** Standard errors of differences of means ***

Table I F I

F
rep. 30 12 6
s.e.d. 1729 1.849  2.909
d.f. 5 40 28.23

Except when comparing means with the same level(s) of

I 2.615
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d.f. 40

*** | east significant differences of means (5% level) ***

Table I F I

F
rep. 30 12 6
l.s.d. 4445 3737  5.956
d.f. 5 40  28.23

Except when comparing means with the same level(s) of
I 5.285

d.f. 40

Variate: Hi

Source of variation d.f. ss.  m.s. wr. Fopr.

B stratum 5 0.0025898 0.0005180 0.77

B.I stratum

I 1 0.0445322 0.0445322 66.30 <.001

Residual 5 0.0033586 0.0006717 1.18
B.1.F stratum
F 4 0.0049380 0.0012345 2.17 0.090
ILF 4 0.0019501 0.0004875 0.86 0.497
Residual 40 0.0227258 0.0005681

66

Institutional Repository - Library & Information Centre - University of Thessaly
16/06/2024 17:27:45 EEST - 18.222.110.125



Total 59 0.0800946

**x** Tables of means *****

Variate: HI

Grand mean 0.1326

| 1 2

0.1053 0.1598

F 1 2 3 4 5

0.1194 0.1263 0.1372 0.1458 0.1340

| F 1 2 3 4 5

1 0.0951 0.0951 0.1036 0.1165 0.1164

2 0.1438 0.1575 0.1709 0.1752 0.1516

*** Standard errors of means ***

Table I F I
F
rep. 30 12 6
e.s.e. 0.00473 0.00688 0.00991
d.f. 5 40 39.52

Except when comparing means with the same level(s) of
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I 0.00973

d.f. 40

*** Standard errors of differences of means ***

Table I F I
F
rep. 30 12 6
s.e.d. 0.00669 0.00973 0.01401
d.f. 5 40  39.52

Except when comparing means with the same level(s) of
I 0.01376

d.f. 40

*** |_east significant differences of means (5% level) ***

Table I F I
F
rep. 30 12 6
l.s.d. 0.01720 0.01967 0.02833
d.f. 5 40  39.52

Except when comparing means with the same level(s) of
I 0.02781

d.f. 40

Variate: heads

Source of variation d.f. ss.  ms. wvr. Fopr.
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B stratum 5 45413 90.83 1.07

B.I stratum

| 1 1075.27 1075.27 12.71 0.016
Residual 5 42293 8459 214
B.1.F stratum

F 4 2350.50 587.62 14.85 <.001
I.F 4 262.23 6556 1.66 0.179
Residual 40 1583.27 39.58

Total 59 6148.33

*x*%* Tables of means *****

Variate: heads

Grand mean 32.17

| 1 2

27.93 36.40

F 1 2 3 4 5

22.75 29.75 30.17 38.17 40.00
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1 18.67 29.33 2450 31.67 35.50

2 26.83 30.17 35.83 44.67 44.50

*** Standard errors of means ***

Table I F I

F
rep. 30 12 6
e.s.e. 1.679 1.816 2.846
d.f. 5 40  28.68

Except when comparing means with the same level(s) of
I 2.568

d.f. 40

*** Standard errors of differences of means ***

Table I F I

F
rep. 30 12 6
s.e.d. 2375 2568 4.024
d.f. 5 40  28.68

Except when comparing means with the same level(s) of
I 3.632

d.f. 40

*** | east significant differences of means (5% level) ***

Table I F I
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rep. 30 12 6
l.s.d. 6.104 5191 8.234
d.f. 5 40  28.68

Except when comparing means with the same level(s) of
| 7.341

d.f. 40
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Variate: height

Source of variation d.f. ss. ms. wvr. Fopr.

B stratum 5 2068.6 4137 1.45

B.I stratum

I 1 1204 1204 0.42 0.544

Residual 5 14259 2852 0.88
B.1.F stratum

F 4 17515 4379 1.36 0.265
I.F 4 33432 835.8 2.59 0.051
Residual 40 12889.7 322.2

Total 59 21599.2

*x*%* Tables of means *****

Variate: height

Grand mean 209.2

| 1 2

207.8 210.7
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F 1 2 3 4 5

199.6 2148 207.3 2121 2125

| F 1 2 3 4 5

1 199.2 2233 211.7 200.8 204.2

2 200.0 206.2 203.0 2233 22038

*** Standard errors of means ***

Table I F I

F
rep. 30 12 6
e.s.e. 3.08 5.18 7.24
d.f. 5 40 42.87

Except when comparing means with the same level(s) of
I 7.33

d.f. 40

*** Standard errors of differences of means ***

Table I F I

F
rep. 30 12 6
s.e.d. 4.36 733 10.24
d.f. 5 40  42.87

Except when comparing means with the same level(s) of

I 10.36
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d.f. 40

*** | east significant differences of means (5% level) ***

Table I F I

F
rep. 30 12 6
l.s.d. 11.21 14.81 20.66
d.f. 5 40  42.87

Except when comparing means with the same level(s) of
I 20.95

d.f. 40
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