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1 Tlevikn Elcaywyn






1.1 Tlevikd

1.1.1 OgpuokKnTTIO

To BepuoKNTIO €ival £vOg OTEYOOUEVOC KAl TIEPIPPAYUEVOC XWPOE, TIOU OTOXO
EXEl TNV TIPOCTACIA TWV KOAANIEPYEIWVY OTIO QVTIEOEC KAIPIKEC CUVONKEC TOL XEIUWVA.
Ta OepuoknTa MPTIOPEI VO €ival KOTOOKELACHEVO 0TI PETOAAIKOUC 1 EUAIVOUG
OKEAETOUCG KOl VO KOAUTITOVTIOL OTIO YUOAI 1 amd dld@opa TIAOCTIKA ULAIKA. H
KOTOOKELN Twv OgpuoknTicov €€OPTATAl OTIO TIC KAIUOTOAOYIKEG OUVONKEC, TIOU
ETTIIKPATOUV TOUC XEIMWVIATIKOUC MPIVEC O MIa TIEPIOXN KOl amd TO €id0C TV QUTWV
TIOU TTPOKEITAL VO KOAANIEPYNBOoUV. Ta BEPUOKATIIO TWV POPEIV XWPWV EXOUV BaPIEC
KOTOOKEVEG Kal, TIOAAEC POPEC ATIOTEAOUVTOL OO SITTAG T{AMIa Kol JITTA opo@r). Ta
BeppoknTio auta Bepuaivovtal. AvTiOsta, oTIC VOTIEG TIEPIOXEC NG EANGdOC, OTwg
T.X. oTn votia Meoonvia kal otnv Kprtn, Ol KOTOOKEVLEG €ival TTOAD €AOQPIEC KOl
oLVNBWC aTIOTEAOLVTAI ATIO TIAACTIKO OTIAWMEVO TIAVW O EVAIVO OKEAETO, XWPIC va
Bepuaivetal. Zta BEPUOKATIIO KOAAIEPYOUVTOl QUTA KATA T SIAPKEIA TOU XEINWVA,
Tou Ogv €ival duvatd va €USOKIPNOOLY €€w otnv UTTaIBpo. Ta TEAEUTAIa Xpovia n
TEXVIKI NG KAAMEPYEIOG PECA 0T BEPUOKNTIIO £XEI AVOTITUXBE G€ onuUAVTIKO Pabuo.
'Etol, 6A0 10 XpOvo otnv EAANGSO Ttapdyovtal KNTIEUTIKG TIPOIOVTIO OTIWE, TOMATEC,
MEAITZAVEG, KOAOKUBIO KATL., TIOU KOAUTITOUV TIC OVAYKEG TNG EYXWPING ayopdg, &V
€va PEYAAO PEPOC TIPOOPICETal VIO EEaywyr. AKOUN OTO BEPPOKNTIO KOAAIEPYOUVTAI
KOl 0vOOKOUIKG €i0n TI0U EVOOKIPOUV POVO TO KAAOKAIPL 1] €i0N TPOTIKWY XWPWV, TI0U

o€ OIOPOPETIKEG TIEPITITWAEIC Ba MTav adlvaTn N KOAAEPYEIX TOUG.

1.1.2. O1 BepPOKNTIIOKEG EYKATAOTACEIC oTnv EAAGdQ

21N XWPO POg Ol TIPWTEC CUCTNHOTIKEG EYKATAOTACEIG BEpPOKNTIiWVY EEKivnoav
To 1955 KOl QTOTEAOUVIOV OTO ULOAO@PPOKTIO BOEPUOKNATIIO yIO TNV TIAPAYWYN
KOAWTIOTIKWV QUTQV. H onuavtikr] €€AmAwon toug apyidel pyetd 1o 1961, pe 1N
XPNolJoroinon Tou TIAGCTIKOU @QUAAOU TIOAUOIOUAEVIOU ¢ LAIKO KOALWNG Twv
BeppoknTicoy. ApPyoTEPa  TIOPATNPNONKAV KOl OPKETEC PIOTEXVIEC KOATOOKELNG
BepuoknTiv, 01 OTIoiEG BEATIWOOV CNUAVTIKA TIG KOTOOKEVLEG. 'ETOl TTopotnprdnke
MO oNUAvVTIKN ovATIIUEN Twv BgppoknTivy, Ta omoio £égracav ota 43.564 o1p. 1O
1999. Arté to gOvolo auTd To 95,6% eival KOAUUUEVO aTtd TIAOCTIKO Kal 10 4,2% cival

UVOAO@POKTA.
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O1 TTapAyovTEC TIOU CUVETEAECOV OTNV ALENON Twv BEPUOKNTIIOKWY EKTATEWVY
omv EAMaGda eival apketoi. ‘Evag amd Tou¢ onuaviikoug TIOpdyovieg Eival ol
€OAQOKAILATIKEG GUVONKEG TNG XWPAG MAG. To ATUO KAIPO TIOU ETIIKPOTEI O TIOANEQ
TIEPIOXEG, €ival €LVOIKO Kal TIOPEXEl TNV OUVATOTNTA KOAAIEPYEING OF TIOAU OTIAEQ
KOTOOKEVEC XWPIC va aTtalteital Id1aitepa akpIBog EOTTAMONOC. H evTaTIKOTIOINGN Twv
KOAAEPYEIWV KOl N avaykn €£00@AAICNG LYWNAOTEPOU €IGOJNPATOC OO HIKPNAG
EKTOONG YEWPYIKO €00(QO0C OTIOTEAECOAV IOXUPA KivnTpa yla TNV Oavarmtuén Twv
Beppoknmiwv. Emiong évag okdpa mapayoviog €ival n avgnon tng {Atnong twv
BEPUOKNTIIAKWY TIPOIOVIWY OTNV €0WTEPIKN ayopd. TEAOCG N YEWPYIKN) TIOAITIKI] TOU
KpAaToug evBdppuve Tnv TPowbnon Twv KOAAEPYEIWV OUTWV HE TNV BEoTuon
OIKOVOUIKWV KIVATPWVY KAl TNV EKTEAEDT OPOEVTIKWV KO AAAWV £PYWV.

H Kpntn, n MeAomtévvnoog Kal 1o vnaold Tou vOTIou Alyaiou gival ol TIEPIoXEQ
TIOU OUYKEVIPWVOUV TO 65% Twv Bepuoknmicv NG XWpPac. (ZxAua  1.1).

(MaupoylavvoTiouAog, 2005)

Zxnua 1.1. Katavopn BeppoknTicoy  avad  YEWYPOQPIKO  SIAUEPICUO
(Mavupoylavvorouiog, 2005)



1.2 Ydpomovia

Me Tov 0po UdPOTIOVIa 1 XWPIC £daPOC KAAMEPYEID EiVal N XPrjoN OTIOI0CONTIOTE
MEBOOOU KOAAIEPYEIOG (PUTWV TIOU OEV EXEl OXEON ME TO QUOIKO £00QOC I HE EIDIKA
MElypoTa €0A@OUC. AVO@EPETAl HEPIKEC QPOPEC KAl WG TEXVNT KOAAEPYEID KOl
oavéda@og yewpyia. O TeEAevTaiog Opog¢  xpnolyortoicital  1dlaitepa, 6TV
XPNOIJOTIOIOUVTIAlI OPYOAVIKA 1] GAAO Un adpavi] UTIOOTPWHOTA. O TIO YVWOTOC OPWC
Kal 3100e30pEVOC OPOC, dIEBVAC, Eival n EAANVIKN AEEN LdpOTIOVIa.

Me tn pEBOdO TNE LAPOTIOVIOE TA PUTA KAAAIEPYOUVTAIl EITE TAVW OE TIOPWAN
UTTOCTPWOTO OTO OTIOIO TIPOCTIBETON BPETTTIKO SIGALUA 1] O OKETO BPETITIKO SIGAULO.

H LdpOTIOVIKI] KOAAIEPYEID Eival PIO JIOPKWE ETIEKTEIVOUEVN OPOCTNPIOTNIA,
10Tl Pe N BeATioTOTTOINCT TOL TIEPIBAAAOVTOC NG PIfag TIOU ETUITLYXAVEL ALUEAVOVTAL
Ol OTTI0d0CEIC TWV QUTWV KOl BEATICOVETAL N TIOIOTNTO TWV TIOPAYOUEVWV TIPOIOVIWV.
EKTOC aQuTwv Ouw¢ TIOPEXEL TN SUVATOTNTA VA KOAAMEPYNOBOUV QUTA OE TIEPIOXEC ME
TIOAD KOKNG TTo10TNTaC €00¢n (TTOAD OAOTOUXO, TIOAD OUVEKTIKA K.ATL.) 1] Ot BE0EIq
XWPI¢ KOBOAOL QPUOIKO £da@POC.

levIKd, yia TN 0waoTh avartuén Twv @UTWV gival arapaitnto otn pida Toug va
UTTAPXEl OQBOVO 0EUYOVO KOl TOUTOXPOVO APBOVO vePO TIOU va E€XEl SIOAUMEVO T
aTIOpaitNTa avopyava BPETITIKA OTOIXEIO 0T 0WOTH TOUG avoloyia. 2T CUMPBOTIKA
KOAAEPYEIO €BAQOUG €ival BUGKOAO va eTtiteuxBei 0 guVdLACUOG AUTOC. STO PUOIKO
€00(Q0C, OTI( TIEPICOOTEPEC TIEPITITWOEI], OCO TIEPICOOTEPO VEPO ULTIAPXElL, TOCO
AlyOTEPO 0EUYOVO HEVEL, KOl OVTIOETA, PE ATIOTEAECHO TIOTE TO £VA KAl TIOTE TO GAAO va
Bpioketar o€ €ANeWPn. ZTO €300QOC, E€TONG ONUAVIIKO €ival 10 TIPOPRANUa
Jl00eCIUOTNTAC TWV AVOPYOVWY BPETTITIKWY CTOIXEIwV atn pida Tou @uTov. MTTopEi va
TIPOOTiBevTal avopyava BPETITIKA OTOIXEIO OTO £d0@OC, OAAG OUTA dev eival TAvVIa
opéowg dlabeoiya otn pida, yioti deapeVOVTOl OTA CUCTATIKA TOU €DA@OUC 1] OUCKOAO
METOKIVOUVTIOL OTNV TiEPIoXn NG pidag. Me TIC ULOPOTIOVIKEC KOAAIEPYEIEC T
TIPOPBANUOTO Ut Alvovial Pe T PLUBUICN NG TPOYOdOaiag Tou BPETTIKOU
SIaAUPOTOC KOl TN XPNOIYOTIoINGN (0 OCEC TIEPITITWOEIC XPNOIUOTIOIEITAl OTEPED
UTTOCTPWHA) VAIKWV HPE TIOAU LYNAO TIOPWOEC KO XNUIKA adpavmv.
H vdpottovikr] KOAAIEPYELD, 1Blaitepa OTav yivetal (0tw¢ ouvnBw cupPaiver)

OTO BEPPOKNATIIO, OTIAITEI HEYOAUTEPO BOBPO TEXVIKNG ETUOEEIOTNTOC KOl KAAN Yvwaon
TWV ETUTMTTWCEWY TWV TIAPAYOVIWV TOU TIEPIBAANOVTOC OTNV OVATITUEN KAl TIOPOYWYr)

TWV QUTWV.
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EVIKA, eV OTO £00QOC OTIC TIEPICCOTEPEC TIEPITITWOEIC UTIAPXOUV OAX TA [XVOCTOIXEIO
TIOU €ival aTIOPAITNTA YIO TNV OVATITUEN KOl TIOPAYWYT TWV QUTWV KOl eV O0XOAEITal
0 KOAAIEPYNTHG HE QUTA, OTNV TIEPITITWAON TWV UJPOTIOVIKWY KOAAIEPYEIWY OAO OUTA,
OTIWG KOl OAO T AKPOOTOIXEiD, Ba TIpETEl va TTpoaoTiBevial aTo BPeTTIKO didAupa. To
£00(O¢ TIAPEXEL TN dLVATOTNTA GTN Pifa va avaTttuXBei o€ YEYAAN EKTOOT], KATI TIOU €
oupBaivel ota LOPOTIOVIKA OCUCTHPOTA. OpwC, OTa TEAELTAIO KAl KUPIWG CTOU
KAEIOTOU TUTIOU, OXEDOOV OAN N ETUQAVEIN TNG PICOg KOADTITETAI CUVEXWC OTIO BPETITIKO
SldAupa yI' auUTO OTIAVIa UTIOPED va CLUPBED EAAEIPN BPETTTIKWY CTOIXEIWY, av autd
€XOUV TIPOOTEDEl OTIO TOV KOAAIEPYNTH OTNV GwaoTr) d0coAoyia. AuTO €ival 1d1aitepa
OANOEC OTO KAEIOTA CLOTAUATO. ZTO €0A@OC LTIAPXEl N SLVATOTNTA AVTICTABUIONG
OPIOHEVWIV OKPAiWV evepyEIwV (MEYAAN adpAvEID TOU CLUCTNUOTOC), OTIWC TL.X. N XPron
TIOAND O&IVvOU ] TIOAD OAKOAIKOU SIGAUHOTOC, EVW OTNV UBPOTIOVIKI] KOAAIEPYEID OEV
TIAPOLCIAZETal  ONUOVTIKI]  adpaveld oTo  TEPIBAAAOV TG pidag, HE OCUVETEIN
omtoladnTote AavOaopévn evépyela, TLX. N XPNOIMoTIoinon TOAD O&IVvou 1] TIOAD
OAKOAIKOU  OIOAUMOTOC, va €XEl AUECO OPVNTIKO OTIOTEAECUA OTO QUTA. 2T
UVOPOTIOVIKA GUCTHHOTO XPNOIKPOTIOIOUVTAL TTI0 KOBOPEG HOPQPEC AITTOCHATWY, WOTE Va
gival TANpw¢ vdATOdIOAUTA.

Ol TIEPITIOINCEIC TWV QUTWV TIOU KOAAIEPYOUVTOI UOPOTIOVIKA SIO@EPOLV QTIO
OUTEC TWV QUTWV TIOU KOAAIEPYOUVTOI OTO £€00¢g0C, WG TPOG T Onuioupyia Tou
TIEPIBAAAOVTOC TNG PICaC Kal PHOVO, VM WG TIPOC TN dNUIoLpYia Tou TEPIBAAAOVTOC TNG
KOUNG, €ival idlEC PE OUTEC TWV QUTWV TIOU KOAAIEPYOUVTAI GTO £0A@OC, T.X. KAASEUQ,

YyOoVIJOTIoinan avBéwv, QUTOTIPOCTACIA TNEG KOUNG KATL.

1.2.1 Ydporovikd KaAAEpYOUUEVECG EKTATEIC

H udpoToviK] KOAAIEPYEID QUTWV E€XEl YIVEL OonueEPa dNUOGIANG Ce TIdpa
TIOAAEQ TIEPIOXEC TOU KOGHOU Kal ISIAITEPA TIC OIKOVOUIKA OVETTTUYMEVEG XWpPeC. Ol
KOAAIEPYOUUEVEG eKTAOEIG otnv OAAavdia, Tepimou 6.000 OTPEPPATO KOTA TNV
Tiepiodo 1981-82, £pBacav mavw amd 100.000 oTpéupata onuepa. Zxedov OAA Ta
TTOPayOUEVO  KNTTEUTIKA G LT TN Xwpa TOpAayovial LOPOTIOVIKA. X1 Bopeio
APEPIKN EKTIPATAL OTI TO PEYOADTEPO TIOOOOTO TWV KAPTIOPOPWVY ANXOVIKWVY, TIOU
KATOVOAWVOVTAL, TIOPAYOVTal UBPOTIOVIKA, aveEAPTNTA OTIO TN XWPO TIAPAywyng Toug.

H OUuvOAIKN €KTaon G' OAO TOV KOOMO EKTIMATOl KATIWG MIKPOTEPN omo 600.000
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otpéupata. Kat ektipnon, n KaAAEPYOUUEVN EKTOON HE UOPOTIOVIKEC HEBOOOLC CE

OlOQOPEC XWPEC TTapouaIAleTal aTo Zxnua 1.2.

/////7/7/7777

IxNua 1.2. H koAAEpyoUpEVN €KTOON UE UOPOTIOVIKEG HEBOOOUC aE DIAPOPEC XWPEC
(MaupoylavvoTouiog, 2006).

1.2.2 MéEB0odoI KOANIEPYEIOG

Ol KUPIOTEPEG EUTIOPIKEG MEBODOI KOAAIEPYEIOC Eival: KOAMEPYEID Ot ULTIOOTPWHA
OPUKTORAUPBOKA, OE OAKOUC VWV KapLdOCG, Ot TIEPAITN KOl GE QIAY OPEeTTTIKOU
OIOAUUOTOC. AAAEC PEBOBOI TIOU XPENOIUOTIOIOUVTOl OE ONUOVTIKO Babuo, eival n
KOAAIEpYEID 0€ AUPO  (KUPIWG O TOTIIKA] GUPPO) KOl KOAAEPYEID OE TIPIOVidL.
MePITTTWOIOKA XPNOIPOTIOIEITAl G OAO TOV KOGHO KOl N KOAAEPYEIX GE XOAIKI MIKPNG

SIOPETPOL (QPUOIKO 1] TEXVNTO).

1.2.3 TMAegovekpata
O1 UBPOTIOVIKEG KOAAIEPYEIEC TIOPOUCIALOLV TIAEOVEKTMOTA, OTIWG Eival:

e N OTTOAAAYH TWV QUTWV OTIO TIC 0OBEVEIEC £BAPOUC KAl ETTOPEVWC OTIOQUYI NG
ETPBAPUVONG TNG ETUXEIPNONG ME TO KOOTOC NG OTTOADPAvVONG, TIOU €ival
oLVNBWC CNUOVTIKO,

e 1 €foikovounon VvePOU KOl OPEMTKWY OToIXEiwv, ylati Teplopiovial ol
OTIWAEIEG OTIO ETUPAVEIOKEG OIOPPOEC Kal Pabia digiocduon Ttou vepol OTo
£00@og,
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124

XEIPWVOKTIKEG EPYATIEC TIOU OTIAITOUVTIAL VIO TNV KOAAIEPYEID OTIWG €ival N
Aitavaorn, n apdeuan, n armoAVUAVOT], N KAAAIEPYEID TOU €0AQOUC K.O. €XOUV
MEIWBEl o€ onNUAvTIKO Babuo

H d1atr)pnaon tou vePoL Kal TwV BPETITIKWY CUCTATIKWY 00NyoUV OTn PEIWHEVN
MOAUVAN TOL £30QOLG

N armo@uyr] POTIOVANG TOU LTIOYEIOL LAPOYPOPOU OPIfOVTa PE AITIAVTIKA CTOIXEId
(1dlaitepa oTa KAEIOTA CLUOTHUOTA),

N EUKOAOTEPN TEXVIKA puBUIoN ToL Bgppikol TEPIBAAOVTOC TNG pidag, n
dnuioupyia eLXAPICTOL TIEPIBAAAOVTOC YIO TOV €PYOLOPEVO, PE TNV OTIOPOVWOT
TOU €D0APOUC KOl ETIOUEVWC TNV OTIOUCIO OCHWV KOl OKOVNG, 0 TIEPIOPIOHOC TNG
OKANPNG XEIPWVOAKTIKNG €PYyOciag, TOU €ival avayKaia oTIC KOAANEPYEIEC
€0A@OLC, OTIWCG AUTN TNE KATEPYATIiag TOL £3AQOLG

N OTAOTIOINGN TOU TIPOYPAMUHOTOC TWV €PYACIOV TNG  TIAPAYWYIKNG
ETUXEIPNONG, yiOTi dev aTtauteital BeATiwan tou €30@QOUE, dnUIoLPYIa EIBIKWV

€00@IKWV HEIYUATWY YIO TNV OVATITUEN TWV VEAPWV QUTWVY, {I{OVIOKTOVIO KATI.

MelovekTuata

Ta ONUOVTIKOTEPO MEIOVEKTIUOTO TIOU TIAPOUCIAJOUV Ol UOPOTIOVIKEG KOAAIEPYEIECG

ouvoyidovtal ota €&N¢;

gival OXETIKA euaiobnta cuoTAUATO KOAAEPYEIOG, XWPIG HEYOAEC QAVOXEQ
AaBwv

ylo €Va KOAO OTTOTEAECUO OTIAITOUVTOI TIEPIOCCOTEPEC ATIO TIC CLUVNBEIC YVWOEIQ
TOL KOAAIEPYNTH).

To apXIKO KOGTOC KATAOKELNG Eival LYNAO

Ol 00B€VEIEC TWV PUTWV KOAI Ol VNUOTWOEIG PTIOPOUV va eEaTTAWBOUV ypriyopa
g€ OAO TO QUTA, KUPIWCE OTA KAEIOTA CUCTAUOTO

H avtidpaon Twv @utwv ot dlakouavon g BpePng Twv @UTWV Eival

ypryopn. ‘ETo1 0 Tapaywyog Ba TIPETIEl va EAEYXEL TA QUTA KABE pépa.
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1.25 MIKpOKAipa

Ov TtapAyovTeg TOU TIEPIBAANOVTOC TIOU €TINPEALOUVY KOBOPIOTIKA TNV OVATITUEN
KOl TIOPAYWYI] TWV QUTWV 0T0 BEPUOKNATIIO, PTIOPEI VA XWPIOTOUV OE dUO OUABEC:
a) Ot TapAayovteg TTou eMNPEA{OLV TIC AEITOUPYIEC TOU QUTOU, TIOU ETUTEAOUVTOI OTO
UTIEPYEIO PEPOC TOL KAl €ival KUpiwg n akTtivoBoAia, n Begpudtnta, n vypacia Kal to
d10&gidio Tou Gvbpaka.
B) O1 mapdyovieg ou €MNPEAOLV TIC AEITOVPYIEC TOL (PUTOU TIOU ETUTEAOLVTIOAL OTN
pida kal gival Kupiwg n Bepuotnta, 10 vePO, T0 0&uydvo, TO aVOpPyoava BPETITIKA

oToIXEio Kal To pH.

1251 Ogppokpaacia
H p0Buion g Bepuokpaciag TpETel va yivetal pe paon;:
1. TV avaykalotnta TTPOCOPUOoYNG GTIC CUVONKEC PWTICUOU
2. TIC NUEPNOIEC KA VUKTEPIVEC BEPUIKEC ATIAITITEIG
3. v avaykn 0UTtopEng 100pPOoTTioG PETOEL Twv CLVONKWV BepuUoKpaaciag atov
0€pPO KAl TO £30)OC

4. TIC OIKOVOUIKEG KOl TEXVIKEC OUOKOAIEC

Mo TNV KOAAIEPYEID TNG TOPATAG, Ol APIOTEG BEPUOKPATieq yia Tn BAACTNoN NG
yopng Kupaivovtal avdaueca atoug 21- 29°C. Ogppokpacie¢ uvPnAotepeg N
XOUNAOTEPEG €TNPEA(OUV OUCHEVIC T YOVIPOTIOINGN Tou OvBouC. & ULWNAECQ
Bepuokpaaoieq eTMIPNKOVETAl UTIEPPOAIKA 0 OTUAOG TOU AVOOUG, TIOPAUOPEPWVOVTAL Ol
avenpeg kal emiBpaduvetal n BAAOTNON TWV YUPEOKOKKWY. ‘Otav n Bepuokpaaia
gemepaoel Toug 32°C, €0TW KAl YIA PIKPO XPOVIKO SIACTNHA, TOTE PEIWVETAL OTIOTOMA
N KOPTIOdean. & XOMNAEC Beppokpaaie, KAtw omd 13°C, ueiwvetal pExpt 20% n
dlapkela {wNg Kal yupng Kal n yovigotmnTIa tng, TIOPAPOP@WVOVTaL Ol avOrpeg Kal

AlyooTeUEl 0 apIBuOg Twv avBeéwv oTig avOotagieg (web 5) .

1.252 dwc
O mapdyovtag autoq €ival aTTOQACIOTIKAG CNUOCIiac yia TNV OPOAR OVATITUEN Kal
Topaywyr] g Topatag. Maipvel pEpog Kal KoBopilel TIC TEPICOOTEPEG KAl

OTIOLDAIOTEPEG AEITOLPYIEC TNC. Z€ EANEIPN N AVETIAPKEIA TOU, €0TW OV Ol AOITTOi
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TIOPAYOVTEG BpioKovTal C€ APIOTA ETTEDA, TO PUTO OE OVOATITUCCETOI KOVOVIKA. To
QWG ETUOPA:

1. otnv avamtuén tou uToL Kal aTn SIAPKEIA TOU BAACTIKOU KUKAOU
01N dl0@QOPOTIOINGT) TWV I0TWV KAl GTn dNUIOUPYIO GTAOBEPOTIOINTIKWY OUCIWV
otnv avarmtuén Kal avénon twv pi{wv

OTO pEYEBOC, aXNUA, apIBPO, XPWHATIONO BAACTWY, QUAAWY KOl KOPTIWY

o A w0 DN

otV Aavlnaon, KapTodean, TOCOTNTA KAl TOIOTNTO TNG TIapaywyng (xpwuda,
yeuan, Ko@WUA, EPPAVION), TIPWIMOTNTA AvBnang Kal KapTtopopia
6. oTn dnuiovpyia BITAMIVAOV, XPWOTIKWV 0UCIWV, OVOEKTIKOTNTA OTIC KAIPIKECG

OUVONKEC, AOBEVEIEC K.Q.

MpoPANuOTa OTa QUTA OTIO TIEPIOOEIO 1] AVETIAPKEID QWTOC dnuUIoLPYoUVIal TO
KOAOKQIp! KOl TOV XEIMWVA, avTioToixa. To XEWWVa, YIOTi OevV ETTOPKEL va KOAUYEL TIG
OUVOAIKEG NUEPNOIEC OVAYKEG TNG KOAAIEPYEIOC, I ETIOPKED HOVO yia AlyeC WPEG TNV
nuUépa, ota emimeda TOU TO XPeldovial Ta QUTA. To AiyOo @wG, Ol XOPNAEQ
Bepuokpaaieg Kal o1 LYNAEG LYPACIEC TNV ETTOXN AUTH, KABIGTOUV TNV KOAAIEPYEID TNG
TOMATAC O€ TIOANEG TIEPIOXEC TIPORANMUATIKY. ' AQUTO OTI6 TOV KOAAIEPYNTH XpPEladeTal
TIPOCOXI OTIC EVEPYEIEC TOU OE BEPUOKITIIO, TIPIV ATIO TNV KOTOOKEUN TOL KOl KOTA N
SIAPKEID TNC KOAAIEPYEINC, YIO VO O&IOTIOIEI OTO ETTOKPOV TNV NAIOKI OKTIVOBOAIO 10U
UTIAPXEl KOl VO PNV XEIPOTEPEVEl TNV KOTtaotaon. To KOAOKaAipl, TIPoPAnuota
dnuioupyolvtal oTnv ad&non Tou QUTOU, OTNV KOPTIOOECN KOl OTnV ToIOTNTA TWV
KOPTIWV TOU. TO Qw¢ ETIOPAE GTO (QUTO HE TNV TIOIOTNTA, TNV £viacon Kal T JlApKEId
TOU (QwToTiEpPiodoc). H toudta eival, HAAAOV, HETPIWV OTIOITACEWY OE PWTOTIEPIODO.
AvBilel Kal KOPTIOPOPEI KOAUTEPO OE JIAPKEIN NUEPAC KATW Twv 12-13 wpwv Kal o€
évtaon @wtog 10.000-40.000 LUX. Apxicel va amoouvBEtel ota 2000 LUX 1 kai
OKOPO AlyoTtepo. Texvntr avénon Tou PwTOg oTo BepuoknTo dev cuvnBiletal, yiati
ETPBapUVEl UTIEPPOAIKG TO KOOTOC TNG KOAAIEPYEIOG. MepIooOTEPO auTH PapPOLETal

OTOa PUTWPIA YIa a0ENoT, KUPIWE, TNC PWTOTIEPIOdoL. (OALPTIIOG, 1990)
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1.25.3 Yypacia

Eival mmopdyovtag, mou emnpeddel TTOMEG PACIKEG AsiToupyieg Tov @utoL. H
vypOCia ETIOPA GTO AVOIYHO KOl KAEICIPMO TWV GTOPATWY TOU QUAANOU. € QUOIOAOYIKA
eTiTEda OXETIKNG vypaaiag (55-70%) autd TIAPAPEVOUV OVOIXTA. TO AVOIYPA TOuG
OpUCTNPIOTIOIEl TOUG PNXAVIOUOUE TOU @QUTOU YIa TOV €QOJIOCHO TOU ME VEPO, ME
OpeTTIKA OTOIXEIO OTIO TO £d0@OC, Pe OlOEEIdIO Tou AvOpaKa aTd TOV OEPa KATL. Eival
polmobeon Kal yia TNV €€atuloodiarnvor, XAapn otnv oTtoia diatnpsital n
Bepuokpaaio Tou QUTOL oTabepr 0€ KOVOVIKA €Tieda. H uPnAn oxETIKN vypaacia oto
XWPO TOL BepUOoKNTIioU, dNUIOLPYEI CLVONKEG EVVOIKEC yIO TNV OVATITUEN Kal dIAd0aN
TIOM®V 00BEVEIWV.

H &piotn OXETIKA LYPOGIO TOL AEPO OTNV OTIoIO YIVETOI N YOVIHOTIOINGN TwV
avBEwv gg QUTA TopATag €ival yOpw aTo 60-70%. & LYNAN OXETIKN LYPOAGIa 1 O€
UTIEPPBOAIKG &Enpny atudo@alpa, n yopn ateAeuBepwveTal dUGKOAD 1} KABOAOUL. ZTIC
oLVONKeg LYNANC OTHOCQPAIPIKNAG LYPAGIag, N yupn oXNUatidel LYPA CUCCWHATWHUATA
Tou dev €ival €DKOAO va ETIIKABIOOLV OTOV UTIEPO KOl WG €K TOUTOU OEV E€XOUWE

IKOVOTIOINTIKI] KAPTIOdEDN.

1.2.5.4 Ai0&gidlo Tov avbpaka

To d10éeidlo toL AvBpoka €ival PeyaAng onuaciag yia tnv av&non ng
TIOPAYWYNG TWV QUTWV. ZE€ OLUYKEVIPWOEI( 1000-1200 ppm ertitaxvvetal 0 pubuog
OVATITLENG, QLEAVETAL N TAPOYWYr, BEATIOVETOI N TIOIOTNTA TOU TIPOIOVIOG. €
MEYOAEC OUYKEVIPWOEIC €ival TOEIKO KOl TIPOKOAED {NUIEC OTA QUTA. ZE€ MIKPEQ
OUYKEVTIPWOEIC KOBUOTEPEI N aVATITUEN, MEIWVETAL N TTOPAYWYN KOl N TIoI0TNTO TWV
TIPOIOVTWV.

2NV oTHOC@AIPA N TIEPIEKTIKOTNTA TOU Kupaivetal yopw ota 300 ppm, evw
MECO OTO BEPUOKNTIIO PTAVEL KOl € €TiMeda KATW Twv 150 ppm. Eival @avepo Twg
gival ouvexwg TOPAYyovTIaG TIEPIOPIOTIKOC. Ta @UTA €101 E€ival ULTTOXPEWPEVA va
ovOTITUCCOVTOl KOl VO TIOPAYyouv OE TIEPIBOAAOV HE TIOAD XOUNAEC CUYKEVIPWOEIG
CC>2, TIOU TIOAAEG QOPEC QPTAVOULV va gival PEXPI Kal 10 @OpPEC XOUNAOTEPEC TwWV

KOVOVIKWV.
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1.2.6 YJ3pOTIOVIKA CUCTHUOTA
‘Eva 0AOKANPWHEVO UOPOTIOVIKA GUCTNUA OTIOTEAEITAL ATIO;
1. To oUloTNUa TIOPOOKEULNG KOl €AEYXOU TOU OPEMTIKOU  SIOAUUOTOC TIOU
TPOQYOJOTEI TNV KOAAIEPYEIQ
2. To ovuotnua apdeuong
3. To uTTOCTPWHA KAl TO cUCTNPA OTNPIENG TNG KOAAIEPYEIQG

4. To cluotua amoAVPavVoNg TOU BPETTTIKOD SIOAULOTOC

1.2.7 YJpOToVIKEG pEBodOI

H avamtuén twv Qutwv ££w a0 TO QUGCIKO £00@OC¢ dNUIOVPYEL TNV aVAYKN va
dnuIoupynBei Eva TeEXVNTO EAEYXOUEVO TIEPIBAAAOV GTNV TEpIoXN NG pidag. Avaioya
ME TNV TEXVOAOYIO KOl T UAIKA TIOU XPNOIPoTIololvIal yI' autd TO OKOTIO Ol
UOPOTIOVIKEC KOAAIEPYEIEC WTIOPEl va Taglvounbolv o€ JId@OopPa GUOTHHOTA KOl
peBOdOLC.

ETte1dr] T0 opyaviko UTIOOTPWHO OeV Eival EVIEAWC OOPAVEG, N KOAANIEPYEIQ OF
OPYOVIKA LTIOCTPWHATO OE GUUTIEPIAAMPBAVETAL OTIO PEPIKOVG EPELVNTEG OTNV Kabapr)
vdpoTIovia, aAAG Bewpeital WE 1B1aITEPO CUCTNUA KOAAIEPYEIOG XWPIC £30@OC.

MeviKA, oTnV ETTXEIPNMATIKI TIAPAYWYT] WUTIOPOUKPE va TIOUPE OTI OEV LTTAPXEL PO
MEBOOOC LOPOTIOVIKICG KAAAIEPYEIAC TIOU VA JiVEL TO KOAUTEPO OIKOVOMIKO ATIOTEAEGHA
0' OAeC TIG TIEPITITWOE,. TO PBEATIOTO CUOTNUA KOAAIEPYEIOG YIO HIO GUYKEKPIPEVN
TIEPIOXN) €EOPTATAI OTIO TIOPAYOVIEC OTIWC: KAIPO, KOOTOC TIPWIWV UAWV, EVEPYEINC,
gpyaciag Kal 10 eminmedo yvwoswv. H amodotkomta g KABe pebodou ANV twv
OA\WV €E0PTATAl KOl ATIO T owoTr] pLBUIoN TN¢g d00N¢ Kal TNg OuXvVOTNTag NG
apdeuang, Tou Eival dIOPOPETIKEG OTIC OIAPOPEC PeBOdOLC, yiaTi e€apTwvTal amo TIG
(PUOIKEG KOl XNMIKEG ID10TNTEC TOU TTEPIBAANOVTOC NG pidac.

Mo va gival og B€an €va LTTOCTPWHO VO ETUTEAE JE TOV KOAUTEPO TPOTIO TOV POAO
ylo TOV 0T10i0 TIpoOopIideTal Ba TIPETIEI VO €XEL TA £ENC XAPAKTNPIOTIKA:

e  Mnoevikn 1 €AAXIOTN €VOAAOKTIKN IKOVOTNTO, XNUIKN adpavela, otabepn

oopn, KATAAANAO pH Kal PIKPN TIEPIEKTIKOTNTO GE AAOTO.

e |kavoTtoinTikl  avoAoyio  vepol KOl 0P OTINV  KOTACTOOTN  1NG

LAATOIKAVOTNTOG

e Opolopopyia otnv oLOTOCN, CTNV EUPAVICT KOl TNV CUUTIEPIPOPA QTIO

amoyn Bpeyng
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e MeyaAn IKavOTNTa CUYKPATNoNG VEPOU

e No ETUTPETIEL TNV OPOAr KUKAO@OPIO TOL BPETTTIKOD SIAAUHOTOC

e Na gival artoAAaypévo améd madoyova, {wikolg ex0pol¢ Kal aTtopoug (i{aviwv
« Na gival eDKOAO TN XpPrON TOU KOl YEVIKA GTOUG KAAAIEPYNTIKOUG XEIPIOUOUG

e Na pnv TAnywvel TG pideg twv @utwv (Savvas et al, 2001).

O1 péBodol ov epappolovTal TIEPICTOTEPO OE ETIIXEIPNMATIKA BEPUOKATIO CHUEPA
gival: KaAAEpyela og opukTtoBappBaka (Rockwool Culture), KaAAEpyela ag pepPBpavn
BpemikoL diaAvpatog (NFT) Kal KOAAIEPYEIO € OAKOUG KOpLOAG. AAO cuoTAuaTa
TIOU KOAMEPYOUVTAl GE€ GNUAVTIKO BaBud n KOAAEPYEIX 0€ APPOo (KUPIWG o€ TOTIIKN
GUMO, OTIWG 1O IopanA) Kal KOAAEPYEID € LTIOCTPWHA aTto TIPIoVIdL (KUpiwg oTov
Kavadd). Emiong, avamtoooetal apketd otnv EAAGSQ, otnv ITaAia kKal otnv AyyAia n
KOAAIEPYEID O€ OAKOUC HE TIEPAITN, opiddéviioug 1 kaBetoug. Ztnv  EANGOa
XPNOIUOTIOIEITAl G€ TIOAD PIKPN OUWC KAIMOKO KOl N KOAAIEPYEIQ OE EAAQPOTIETPA, EVWD
OE OPKETEC TIEPIOXEC G OAO TOV KOOMO YIVETAl N KOAAEPYEID OE XOAIKI, MIKPAG

SlaPETPOUL.

1271 KOoAAIEPYEIEG OE avOpyava TTOPWAN LTTOCTPWHATA

KaAAigpyela oe metpofaupaka 1 Rockwool Culture

O metpoPaupakag €ival dIOYKWHPEVO avopyavo UAIKO. Ol TIpwTteC UAEC aTo TIG
oTtoieq yivetal gival o BacaAng, acBeoTOABOC, Kal yaidvOpakag, o€ avaloyia 4: 1: 1.
Ta VAIKG autd Beppaivopeva Alkovouv oe Bepuokpaaia 1500-1600°C kai e€wBouvtal
o€ KOAOUTI, €101 WOTe va dlapyop@wBolv ot ive¢. Katd 10 KpLwua Yekaletal pe
@PAIVOAPNTIVN, TIOU PEIWVEL TNV ETIIQAVEIOKI TAAN KAl av&Avel T SIABPEKTIKOTNTA TOU
TieTpoPappBoka oto vepo. Ol ToOpol KataAapBdavouv 87-96% Ttou Oykou Tou. ‘EXxel
Bapog 52-75 KIAG avd M\ ZTnv apxn NG KOAAEPYEIOG OVTIOPA OAKOAIKA Kal yI' auto
XPEIAZeETal Aiyog xpovog woTiou va ggoudetepwbel. To pH tou eival mepimou 7.
Mapouciddel TOAD XOUNAR  €10IKA NAEKTPIKI Ooywylhotnta. H ouvrng Xnuikn
oLVBeoN TOU opuKTORAuBaka sival: SiO 47%, CaO 16%,Ai263 14%, MgO 10%, FeO
8%, Na20 2%, TiO 1%, MnO 1%, K20 1% .

20



Eikova 1.1. Metpoappakag
(http://www.hydrohobby.co.uk/product/grodan_rockwool_cubes/)

O metpofaupakag XpnoldoToEital yio | €wg 3 XpoOvia KOl HPETA TIPETIEL va
OVOKUKAWVETAL. Av dgv €ival ST N OVOKUKAWGT] TOU, OTIoppITtTeTal o€ Babog péoa
OTO £00@0¢ KOl KAADTITETAI PE TIOXVU CTPWHA XWHOTOG. H amoppir} Tou GToV avoIXTo
XWPO EYKULUOVE( KIVOUVOU( YIO TOV avOpWTIO, YIOTi, OTAV OTEYVWOEL, Ol AETITEG IVEC TOU
TIapacUPOVTal OTI0 TOV AVEHUO KOl OIWPOUVTOL, HE OTIOTEAECUO VO E€IGEABOLV e TNV

QVaTIVON OTOUG TIVEDHOVEC TOU OVBPWTIOU.

KoAAEPYEID 08 GAKOULC PE TIEPAITN

O TepAITNG €ival OpUKTO, APYIAOTIUPITIKO, NPAICTEIOYEVOUCG TIPOEAELONG, He 3-4%
KPUOTOAAIKO VePO. lMa Tnv TIAPACKEL TOU OIOYKWUEVOU TIEPAITN Beppaivovial ol
KOKKOl TOU OpPUKTOU otoug 1000°C, oOmou AOyw TOU KPUOTAAAIKOU VeEPOU
SlOyKWVOVTal. TNV LOPOTIOVIa XPNOIPOTIOIOUVTOL SIOYKWHEVOI KOKKOI SIaUETpoU 1,5-
3 XIMOOTA. 'EXel LPNAO TIOPWAEC 65-82%, OAAA €va PEPOC TOU €ival KAEIOTO TTIOPWIEC.
To Bapog tou €ival 94-128 kgr/m Kol PTIOPEl va ouyKpaTtrioel 3mMAAolo 1 4TTIAGC10
vepO oe oxéon HE To Bdapog tou. To pH otnv apxn €ivai 6,5-7,5,0ev €€l ONUOVTIKA

PUOUIOTIKN 00TE KOl EVOAAOKTIKN IKAVOTNTO 1OVTWVY KOl eV TIEPIEXEI AAATA.
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Eikova 1.2. MepAitng (Web 6)

O TepAITNE, AOyw Twv LYNAWV BEPUOKPACIWY TIOU LEPICTATAL KOTA TNV TIOPOOKEUT)
10U, BewpPolVTal ATIOCTEIPWHEVA LAIKA (aTtaAAOYUEVO HIKPOOPYavIoH®VY). MpETel va
divetal 1010itEPN TPOGOXN OUWCE, WOTE VA PN POAUVOVTIOl PE €3aPOC KATA TOUG

XEIPIOUOUE NG TOTIOBETNOTC TOLG GTO XWPO KOAAIEPYEIQG.

KoAAEPYEIO QUTWV G€ KATAOKOPLUPN OTAAN

To o0oTNUA KATAOKOPUEPNG KOAAIEPYEIOG ONUIOVPYEITAl PE KPEUBAPEVOUG TAKOUG N
ME auToOoTNPEI(OPEVOULG TIAOCTIKOUG OWANVEG EITE HPE KIBWTIO TIOU TOTTOBETOLVIAL
KOTOKOPLUPA, TO €va TIOVW OT0 OAAO. QC TIOPWOEC UTIOCTPWHO XPNOIMOTIOIETAI
oLVNBWC TIEPAITNG 1 KATIOIO HEIYHO TIEPAITN Kol 0pyavikoU LAIKOU. H péBodog auth
XpnotiyoTtoleital cuvABwg yia HUIKPpoU UYoug @utd. To vYog ¢ KABe OTAANG KaAd
gival va pnv vrmepPaivel 1o 1,5m, yia BgppokATa g€ooL OYOUC, yiaTi dnpiovpyeital
€VTOVO(C OVTOYWVIOHUOG YIO TO QW( 0T KATWTEPA QUTA.

H d&pdevon yivetal pe GTOAAGKTEG TIOU TOTTOBETOLVTAI €vag OTO LYNAOTEPO OMNUEIo
NG OTMANG KAl TOUAGXIOTOV GAAOG €vag ota 2/3 Tou LYoug TG otRANG. To aloTnua

MTIopEi va dnpioupynBei avoixto 1 KAEIOTO.
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KoAAIEpyela ae GAKOUC PE EAAPPOTIETPO

H EAANVIKN eA@POTIETPO Eival TIPOIOV NG dpacong Tou neaioteiov ¢ Nigupou 1
¢ Onpag mpiv 200000 xpovia. Xapaktnpidetal amo mopwon OO0 TI0U TIPOEPXETAI
amd 1 dlaguyn agpicwv TNG AABa¢ KOTA v ommotoun Yuén tou peiypotog. Ol
1OI0TNTEG NG NTAV YVWOTEG Ommd TNV opXalotnta. H KOKKOMETPIKY TIOIKIAIO TT0U
KUKAOQOpPEi atnv ayopd sival: 0-5mm, 0;8mm kat 5-8mm ko 0-16mm. To pH tng
ENOQPPOTIETPOC Eival OXEOOV OUDETEPO KAI N NAEKTPIKI] AYWYILMOTNTA TNE XaunAn. Kot
MECO OPO N €AAPPOTIETPO OTIOTEAEITOl amd 0&eidlo Tou TupITiou 72%, 0&eidlo Tou
apywiov 12,7%, tplo&eidlo tou o1dnpou 1,1%, oéeidio tou acPBeotiov 1,5%, o&eidio
Tou payvnaoiov 0,3%, oeidlo Tou KaAiou 4,3%, 0&eidlo tou vatpiov 3,5% Kat daYopa
OAAO artpoaodlopioTa 4,8%.

H KoAAEpyela yivetal o€ o00KOug, a€ OO0Xeia, o€ UTIEPUPWHEVO  KAVAAID
KOAAIEPYEIOG, TO OToio  dnuIoLPYoUVTOl WE TIOAUCTEPIV 1] TIAQCTIKO  QUAAO

OTNPIYUEVO OE PETOAAIKO OKEAETO.

KaAAiEpyela og AP0

Avopyavo LAIKO pe pH Tepimou 7 (e€aptdtar TTOAU OTIO TNV TIPOEAELCT] KOl TO
MNTPIKO LAIKO). Ag XPrOIPOTIOIETAl N AUPOC TIOU TIPOEPXETON OTI0 AoBeCTOAIBO, yIOTi
ME TO O&IvO BPETITIKO SIGAUMA, TIOU XPNOIUOTIOIEITAl OTIC UOPOTIOVIKEG KAAMEPYEIEC,
dloAutoTtoleital To aoBeoTio. ‘Exel xaunAd mopwdeg 36-38% Kkal Tapouaoiadlel VPnAN
IKOVOTNTO CLYKPATNONG vepou. Eival eva Bapl LAIKO, TIOAU Bopltepo amo OAa Ta

OIOYKWHEVA LAIKA TIOU XPNOIPOTIOI00VTOI WG LTTOOTPWHATA (1503-1822 kg/ma3).
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Eikova. 1.3. Appog (Web 6)

‘EXel XaunNAnR pUBMICTIKN Kol EVAAAOKTIKI IKOVOTNTA. H GUPOg TTou TIpoEpXETal amo
TIOTAPOUG OEV TIEPIEXEI AAATA, OAAX TIPIV XPNOIPOTIONBE aTtauteital va amooTelpwoEi.

H KaAAIEpYEID yiveETal GUVABWC PE TO OVOIXTO CUCTNUA PECO OE AEKAVEC I AUAGKIO
TIoU dNMIOLUPYOUVTOl OTO £300(OC KOl OTIOPOVWVOVTAL Ao TO UTIOAOITIO €30Q0¢ HE

TIAQGTIKO (UAMO.

KOoAANEPYEIO GE AEKAVEC PE XOAIKIO

Eival éva kAeloTO cloTnUa KOAAIEPYEIDG. Me tn peBodo autr) Ta QUTE avaTTtoCOoVTal
o€ Aekaveg TTAGTouC 80-120 €KOTOOTWVY TOU PETPOUL KOl BdBoug 20 £w¢ 30 EKATOOTWV
(Otav n Aekdvn BpiokeTal otV E€TIEAVEIN TOL £3AQPOLE KAl KOAAIEPYOUVTOl PIKPOU
OPoug QUTA, ETIIAEYETAIl TO MIKPOTEPO TIAATOC TNG AEKAVNC, YIOTI SIEVKOAUVOVTAIL Ol
KOAAIEPYNTIKEG EPYATIEC).
H tpo@odogia Tou BpeTTKOU SIOAUPOTOC G€ aUTO TO CUCTNUO YIVETAl PE OUVEXN
TIANMMUPIKA YEPHOUOTO NG AEKAVNG MEXP! LPOUC 5 EKOTOOTWV QIO TO XEIAOC TNG Kal
0TI GUVEXEID, OTIO TO XOUNAOTEPO COTMUEI0 TN AeKAVNG oTPAYYiel TO BPETTTIKO SIGAUPA
Tiow oTn oe€apevr).

To XOAIKI TTOU XPNOIUOTIOIEITAl TIPOEPXETAI KUPIWC aTIO ypavitn dlauerpov 3-12mm.
Ag XPNOIPOTIOIEITOl XOAIKI TIOU TIPOEPXETAL OTIO A0PBECTOAIBO ylaTi diaAvTOTIOIEITAI TO
ooféotio amod 1o 0&IVvo BPETITIKO dldAupa. H pida avamttdooETal PECO OTIC KPOKAAEC,
OUYKPOTWVTAG OTNV ETUPAVEIA NG VEPO C€ KABe TANPpuPiIda. H cuxvomta g
apdeuong pubpidetal, €TI0l WOTE N TIANPPUPIdO va EEKIVA POAIG €XEl Yivel TIANPNG

oTpdyylon Tou BPETTIKOU SIOAUUATOC OO T AeKAvn. H KAtdAnyn Tou Xwpou Tng
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AEKAVNG OTIO TO VEPO KOI I ATIOCUPCH TOU dpa KAl WG aVTAIa agpa, SIEUKOAUVOVTOG

NV KaAn oéuydvwaon g pidac.

KaAMEPYEID 0 BEPUIKOUAITN

Avopyavo LVAIKO pe pH Tepimou 7-8. 'EXEl UWNAN IKOVOTNTA CUYKPATNGONG VEPOU,
YPnAO Topwdeg 74-85% kail xaunAn mtukvotnta (107-158kg/ml). Agv TepiExel aAata,
OANG €XEl LYNAN PUBUICTIKI] KOl EVOAAOKTIKI] IKOVOTNTA. AOyw TtN¢ LYNANG
PUBUICTIKNC KOl EVOAAOKTIKNG IKAVOTNTAC I0VIWY, OTIAVIO XPNOIYOTIOIEITal YOVO TOU
WG UTIOOTPWUO  UOPOTIOVIKWV  KOAMEPYEIWV. XPNOIUOTIOIEITAl HPEPIKEG QOPEC OF

peiyparta.

Eikova 1.4. BepuikouAitng (Web 6)

1.2.7.2 KOAAIEPYEIEC 0E OPYAVIKA TIOPWAN LTTOCTPWHATA

KaAAlEpyeia ag odkoug

H topen pE TN YEVIKN €vvola TIEPIYPAPETAl WG OPYAVIKO LAIKO TIOU ATIOTEAEITAI ATIO
MEPIKWC OTIOOOUNUEVO UTIOAEIUUATO QUTWV.

Ol QUOIKEG Kol XNMIKEC IBI0TNTEG TNG TOPENCG TNV KAvouv &éva TIOAD KOATAAANAO

LTIOCTPWHA YIA TNV OVATITUEN TV QUTWV. EkTipdtal 6T vmapxouv 150 ekatoppLpIa
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EKTAPIO TUPPWOWV EKTACEWV OTOV KOO0, HE MPEYOADTEPOUC TIPOUNOELTEC yia TN
AvuTikr) Evpwn, ) divAavdia Kai Ti¢ XWPeg TnG pwnv Zop. Evwaong.

H topepn yevika oxnuati¢etar pe PBpoadeia ommoolvBecn Twv @QUTIKWV I0TWV O€
TIEPIBAANOV UE OXETIKN EAAEIPN 0&uyovou. TETOIEC OUVONKEC ETIIKPOTOUV OE afadn,
TIANUUUPICHEVO OTIO VEPO MEPN Kal IBIATEPA OTIC AIPVWOEIC EKTACEIC TWV BOPEIWV
YUXPWV TIEPIOXWV.

MEVIKA, TO OTPWPOTA NG TOPENG TIOU ATIAVIWVTOL LYPNAOTEPO OTO £00QOC TIEPIEXOLV
TOp@N AlyoteEpPo atodopnuévn Eavbol Xpwuatiopol. Ta oTPWHATA NG TUPENG TIOU
Keivtal Babutepa oTo €d0@OC TIEPIEXOLV TUPPN TIEPIOCCOTEPO OTIOdOUNUEVN ME
OKOUPOTEPO XPWHATIOUO (Uavpn TOP@N).

H KaAAIEpYEIQ YiVETOl 0€ TAKOUG YEUATOUC TUPPN TIOU €XEl EUTTIAOVTIOBEI pe Bpadeiag
OTIEAELBEPWONG  AITTAoUOTO.  ATIAITEITOl  OJw¢ Kol TIpocBetn  xpron  SloAUTwWY
ATTOOUATWY, KABWE KAl IXVOOTOIXEIWV KOTA TO TIOTIoUO.

H pébodog autr pe TIC TUPYES, evw Pornbnoe ta TPWIa XPOvIO va oTro@euxolv ol
aoB€veleq €DAPOUC Kal €0WOE TIOAU KOAG QTIOTEAECUATO OTNV TAPAYWYH], CrUEPA
EYKATOAEITIETOL, YIOTI TtOpouoiddel cuxvd TipoPAnuata otnv apdevon (Puustjarvi
1968), n dlaxeipion TOu vePOU Egival OXETIKA OUOKOAN KOl OTIAITEl PYEYOAN TIPOCOXN
10w To KOoAoKaipl. OTav oTeEyvwaEel N TUPEn Oev ATIOPPOPA OPOIOPOPPA G OAN N
Mada TNG TO VEPO TIOU TIEPTEI OO TO OTOAAKTIN. TO veEPO OLVNOWCG KUAG OTIO TNV
TIEPIPEPEID, XWPIC va OloPpEXEl TO KEVIPO. Agv €QAPPOLETAl OVOKUKAWGT TOU

dloAUpOTOq PE TN HEBOSO auTh.

KaAAEpyela o€ iveg Kapudag

Eival opyavikd UAIKO, LTIOTIPOIOV TIOU TIPOEPXETAI OTIO TOUC KOPTIOUG TN¢ Kapudag. H
KOpLUOO aVOTITUCCETAl OTIC TPOTIKEG TIEPIOXEG, MEYOAN TIOpAywyn LTIAPXEl otnv Ivdia.
MPWTOEUPAVIOCTNKE OTNV  ayopd ¢ ULTIOOTPWHA KOAAIEPyeElag To 1980. [Mpiv
TIpowOnBei 010 guTOPIO, TIAEVETAL, (UHPWVETOL VIO PEPIKEG EROOUASEG N KOl PNVEG KOl
O@ULOATWVETAI KOTA €va PEYOAO WEPOC. TO LTIOCTPWHA TIAPOLCIALEl GTABEPOTNTA KOl

TIOAD €UVOIKO TTIEPIBAAAOV yIa TNV avdTttuén g pidac.
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1.2.8 TMoootnta vepou

H 1oootnNta tou vepoUu TOU XPEIAeTal TO KABe @uTO e&aptdtal amo TIG
KAIMOTIKEG OGUVONKEG TIOU ETTIIKPOTOUV OTO EVOEPIO PEPOC TOU @UTOU KOl OTO TO
OUVOAIKO QUAAWHA. O pubBpog KOTavAaAwong VEPOU HEIVETAL OTAV ETIKPATOLV
OUVONKEC LPNANRG LYPOCIaG, XAUNAOU PWTICHOL Kal XOUNANG BEpPOKpaTiag.
H kotavdAwaon tou vepol gival cuvdedepévn oTtadlo avAaTTuéng Tou uToL (Ueyebog),

NAIOKN OKTIVOPBOAID, OXETIKN LYpPACia KAl TNV Kivnan Tou avéou.

1.2.9 TMootnta vepou

H moiotnta tou vepol Ba TIPETIEl v EAEYXETOL KOTA T dnuioupyia pIag veag
BEPUOKNTIIOKAC EYKOTAOTOONG €TEIDN TO VEPO XOUNAAG TIOIOTNTAC €ival dVCKOAO va
METATPATIEI O€ VEPO LPNANC TTOIOTNTOC. TO VEPO TIOU XPNOCIUOTIOIEITON UTTOPE va
TIpoEPXeTal amd tn Bplan, Tinyadt 1 vepo Bpoxne. Mpiv n xprion oTo vepo Ba TpETEl
va  yivel avaAuon yio va eAeyxBei av TIEPIEXEI OAQ TA ATIOPAITNTA AVOPYyova OTOIXE
Kal 10vTa KoBw¢ Kal 10 pH Kai N oAKOAIKOTNTA. Xwpig TIC TTapamtdvw TIANpogopisg Ba
gival dUOKOAO VO TIOPOCOKEVOCTEN TO amapaitnto OpemtikO didAvpa. H 1To1otTa ToU
vEPOU €EOPTATAI OTIO TN OUYKEVIPWAN TwWV SIOAUTWVY OTOIXEIWV Kal TNV Ttopouaia
BIOTIKWV OpPYaVIOU®WVY. ZE UIO OAOKANPWHEVN avAALCT Ba TIPETIEN va TTAPOUCIAovTal
Ta aviévia Kol T KOTiovia, odivoviag 131aitepn TPOCoX Otnv aAatotnta, Tnv
OAKOAIKOTNTO KOl TNV TOEIKOTNTA TWV I0VIWV N OTIoi0 O@EIAETOl OTNV LTTEPBOAIKN

OLYKEVTPWOT) vaTpiovu, Begiou Kal xAwpiov.

1.2.10 Zvotpata apdevaon(

evIKA, TO CLUCTHPATO APOEVONG PETAPEPOUV TO VEPO OTA QUTA. ZTNV LAPOTIOVIA,
TO OULOTHPOTO APOELONG PETAPEPOUV Kal TO OPETTIKO SIAGAUPA OTO LTIOCTPWHA, OV
UTTAPXEL. ZTNV TIEPITITWON TIOU €V UTTIAPXEl UTIOOTPWHA UETAPEPOUV TO VEPO OTIC Pileg
TWV QUTWV.

H ouxvomta kat n 00cn Aapdeucng OTo EPTIOPIKA ULOPOTIOVIKA CUCTIHOTA
pubpiovtal apxIk@ Omo TIC OTIAITACEIC NG KOAMEPYEIDG o€ vePO. Ol amaItroelg T0U
@UTOU 0€ veEPO UTTIOPOUV VO TIPOCDIOPICTOUY APECO I EUUECO. AV KOl Ol APETEC WETPOEIC
NG KOTOVAAWONG TOU VEPOU OTI0 TO QUTO XPNOIUOTIOIOUVTAL BACIKA YIO OI0YVWOTIKOUG
OKOTIOUC, OEV XPNOIUOTIOIOUVTAl EVPEWC OTOV EAEYXO TNG GPJOELONG, YIOTI N peiwan g
TIPOCANYNG TOU VEPOU UTIOPE VO TIPOKANDBEI a0 TTapAyoVIEG dIOPOPETIKOUE Ao aUTOUC

NG OVETIAPKEING O10BecIOTNTAG VEPOU GOTn {wvn Tou PIooTPWHOTOG. O EUPECOG
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UTIOAOYIGHOG TNG XPHoNg TOu VEPOU XPMNOIMOTIOIEITAl YIO EAEYXO OE TIOIKIAG OPOEVTIKA
OLUCTAUOTO, OAMO Ba TIPETIEl VO EAEYXETAI CUVEXEID KAl va PaBpovousital wote va

OTIO@EVYETAI N UTIEPBOAIKI 1] N AVETIAPKIG GpdELaT.

YTtépxouv 300 GUYKEKPIUEVA AEITOUPYIKA XAPOKTNPIOTIKA TOL PIJIKOU GUOTAMATOC WE TO
oToio pTtopei va yivel katavontr] n dloxeipion ¢ apdeuong. To éva eival ol 10
PILOOTPWHO CUUTIEPIPEPETAl oav JeEapEVN N oTtoio Ba Tipérel va EavayepideTal o€ KGBe
TITWOT €VOC GUYKEKPIPEVOU ETUTIESOU KOl TO GAAO OTI TO PI{OCTPWHO oXNUaTilEl Evav

OywyOo HETOQOPAC CUCTATIKWVY OTNV ETIIQAVEIR TNG pilac.

Zav de€apevny n {wvn Tou PILOCTPWHATOC OTIOBNKEVE! TIOIKIAG CUCTATIKA OTIOPAITNTA YIO
TNV avaTITugn ToU QUTOUL Kal TNV €TIRiwar] Tou. OTav OTIOI0dNTIOTE aMd OUTH TA CUCTATIKA
eKAeiPel Ba Tpémel va Eavarpoatebei Yéow ¢ apdevong. Eival emiong mibavd karmoia
CUOTOTIKA VO UTIAPXOUV O€ UTIEPBOAIKEG TTOCOTNTEG KAl TIAAI JEOW NG Apdeuonc autd Ba
TIPETTEI VO d10PBWBEL.
To pIikd cLOTNUA ETTIONG AEITOVPYEI WC AYWYOC VIO T TTAPATIAVE® VAIKA. Ta oToIXEio Tou
Bpiokovtal kKovtd otnv em@aveia NG pidag €ivar dlaBEaiua oT0 QUTO Kal Ol PIdeq
XPNOIUOTIOIOUV EVEPYEC OIODIKOTIEC YO TN WETAPOPA TOUC PECO OTO QUTO. AUTO MEIWVEL
TO CUOTATIKA TIOL BpicKOVTal OTO AUECO TIEPIBAANOY TWV PILWV.
Me ta apdEUTIKA GUCTIHOTO GTNV VAPOTIOVIa ETUITLYXAVOVTOI Ol £€11¢ JIOBIKAGIE
1 TIOPEXETAIL N KATAAANAN TTOCOTNTO VEPOU YIA TNV KAALYN TWV QVOYKWV TWV QUTWOV
2. avaTiAnpwvovtal Ta did@opa oTolxeia, ta omoio amobnkevovtal otn {wvn Tou
PI{OCTPWHOTOG
3. TIOPEXOVTAI JE POdIKN POr) TO aTIOPAiTNTA BPETITIKA CUCTATIKA PECW TOL OYWYOU.
Agdopévou OTl N padikn por €ival Tax0TeEPN OTn METOKIVNON Twv CUCTATIKWV amd TN
OIAaXuaT, UTIOPEL va QAPUOCTEI ouxvoTEPN ApPdELOT. ZTa LUOPOTIOVIKA GUCTNHOTO GUTOU
TOU €id0UC 0 EAEYXO( €ival EQIKTOC €QOOC0OV EAEyXOVTAl OAOL Ol GAAOI TIOPAYOVIEG TOU
OUCTAMOTOC.
Ol ammodoOa0eI¢ TTIOU TIPOKUTITOLV OTI6 TA USPOTIOVIKA CUOTAPATA €ival YEVIKA LWNAOTEPEC
amo TG KOAAIEPYelEC oTo €da@og (Ho and Adams, 1995). Ev pépel, auto o@EiAeTal oTnv
EVTOATIKN dlaxeipion ¢ apdeuacng, n oroia dNUIoVPYEL Eva ApIoTo PIJIKO GUCTNUA yIa TNV
avartuén Tou QutoL. ETumAéov n kavotnta xpriong tou vepou (WUE) eival ugnAotepn
OTO UOPOTIOVIKA CGUCTHHATA, YIOTi TO OPETTIKO dIGAVPO EQAPUOLETal OXEOOV OTIELBEING
oTa pieg Kat divel OTO PUTO ATIOTEAECUOTIKI] TIPOCPOCN OTO CUCTATIKA TIOU OTTAITOUVTAI
yla BEATIOTN QvaTTTuén.

H avdmtuén twv @utwv oTnv LdpoTIovia OXETICETal PE TNV TAPOXH TOU VEPOU, TWV
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BPETITIKWV CLOTOTIKWY KOl TOU 0EUYOVoU. H TTapoxr Tou VEPOU Kal TWV BPETITIKWY UTTOPEL
VO PUBUICTEL Y' €VO OTIOTEAECUATIKO oUOTNHAO APAELONG KOl PE EAEYXO NG CUXVOTNTOC
apdeuvong. O1 dlopopég ota emimeda O2 ,C02 kol ot0 ailBuAévio otn {wvn TOU
PI{OCTPWHATOC £XEL aTtodEIKBEl OT1 ETNPEALOVTal aTd TO PECO TOU LTTOCTPWHATOC KOl ATo
N ouxvotnta Aapdeuon. O eMapKAC OEPICUOC TNG PILOCPAIPAC Eival CNUAVTIKOG YId TO
QUTO ylOTi o1 pideq amarrovv 0UyOvOo yla TNV OVATIVON], N OTIoi0 PE TN CEIPA NG Eival
OTIOPAITATN YIO TNV ETTOPKN BpeYn Kal TTPOGANYN TOL VEPOU. Ta UTIOCTPWHOATA HE KOAG
0EPICOPEVOUC TIOPOUC ETUITPETIOLY TNV AVTOAAOYN 0Epiwv PEoa oTo PIOaTpwHa. EmimAsov
€va BPETTTIKO SIGALPO TTIAOUCIO G€ JIOAUTO OEUYOVO WTIOPEL va PBEATICWOEL TNV AVATITUEN
TOU @QUTOU Kl TN OTaBePOTNTA TOL cuaTrpatoq (Savvas and Passam 2002).

Ta UBPOTIOVIKA CUCTHHATO Eival €iTE KAEIOTA €iT€ aAVOIXTA. ZTA OVOIKTA USPOTIOVIKA
CUCTAMOTO TO BPETITIKO SIGAUMO TIOU OTIOPPEEl PETA OTIO KABE ApdeUaT, OTIOBAAETE OTO
QUOIKO TIEPIBAAMOV. To yeyovOC OUTO €XEl OOV OTIOTEAEOUO OQUENUEVEG OTIWAEIEG
AITIOOPATWY PE TNV ATopeOr] Kal TNV JOAUVOT Tou £0A@OUE Kal TOU UTIOYEIOU UAPOPOPOU
opiCovta. Or1 d00 autoi Adyol 00Nynocov OtV E€QOPHOYHR KAEIOTWV USPOTIOVIKWV
OUOTNUATWY, OTa OTIoia TO aToppPéoy JIGAUMO ETTAVAXPNCIPOTIOETAlL Me auTOV TOV
TPOTIO WTIOPEl va €TUTELXOE peiwon TNG OAIKNAC KaTtavaAdwaong vepol Tng tagng tou 10-
5% Kal peiwon TG KaTavaAwaong MTOoudtwy. Z' éva avoiXTo udPOoTIoVIKA cloTnua Ba
TIPETIEL TO OPOEVTIKO GUCTNUO VO Eival IKAVO va ONUIOVPYED Aiya armoppeopeva Kal va
MEIWVEL TN CUGCWPELOT TWV OAATWY. ZTA KAEIOTA CLUCTAUATA N GUCCWPELCN TWV OAGTWY
dlaxelpidetal pe ) SUVOUIKL PEIWAON TV AITTIACPATWY, TIou dIOAUOVTAI OTO VEPO WAOTE VO
ETIOVOQEPETOL OTNV OPXIKN Katdotaon to SIGAupa amoppori¢. Me autd Tov TpOTo 10
BPETITIKO JIOAUHO OVOKUKAWVETOL PEXPI Ol CUYKEVIPWOEIC EVOC 1) TIEPIGOOTEPWY 1OVIWV
va QTAo0UV a' €va onueio Tou Ogv pPTopolv va PBeATIwO0UV TEPAITEPW. ZNUAVTIKO
MEIOVEKTNUO TWV KAEIOTWV UOPOTIOVIKWV CUOTNUATWY €ival N €UKOAID €EATIAWGNG
000EVEIV PECW TOU QAVOKUKAOUUEVOU OTO QUTA TNG KAAAIEPyElnG. To uynAo KOoTog
emévduong, o€ €EOTIAIOPO  amoAlpovong Tou  Bpemuikol  OlOAUPATOG — TOU
ETIOVOXPNOIPOTIOIETAl €ival €vag OO TOUC TIEPIOPICTIKOUE TTOPAYOVIEG EQUPHOYNE Kal

01Ad00NC TWV CLUCTNUATWY OUTWV.

‘Eva ovotnua apdeuong TIEPINAUBAVEL:

(1) ma mnyn vepol N1 Kol pia dggapevr) amobnkevong. Mo T PoKPOTIpOBecuN
OTTI00rKELOT VEPOU, XPNOIPOTIoETOl pia Oe€apevr] OPPBPIwV LAATWY, EVW yid TO
BpaxumpOBeao aveEPOSIAoPO, XPNOIUOTIOIN0VTAl OEEAPEVES TIOU £XOLV TNV IKOVOTNTA

VO TIPOCPEPOLV IKAVOTIOINTIKI) TIOCOTNTA VEPOU OE OAX TO QUTA YIO PIa NUEPQ.
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(2) éva cuoTNUa TIAPOXNAC vePOL.

(3) ota KAEIOTA CLOTAUATA, ATIAITEITAl €va cUOTNUO OIOXETELONG KOl M OEEAMEVN
yla TNV avokUKAWOT TOU BPETTTIKOU SIOAVUOTOG,.

(4) to vepd Ba TIPETEl va @IATPOPIOTED KOl va OTIOAUMOVOEl TPV aTio TNV
gmavaypnaoiyortoinon tou. Ot cuvnBéatepol PEBOdOI amoALPaVONG TOL VEPOU Eival To

0dov Kal n xAwpiwon.

30



2  Oewpnukn Avadiuon
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2.1  BIBAlOypa@IKr) avaoKOTInaon
Emidpaon tng d6ong apdeuvong otnv anoddoan Kol GTnV Tapaywyn

O1 Taipoyyiavvng K.o. (2010) Bprikav OTI N QUAAIKA ETIPAVEIO OE QUTA (EPUTIEPOC
TWV U0 METaXEIPICEWY Oev JlOQEPEl OTATIOTIKA ONPOVTIKA. ZTn I HETOXEIpIon
gpapuoloviav 0,125mm vepol yla TNV uyPnAn cuxvoTNTa APOELCNC EVW GTNV GAAN
epapuoloviav 0,250mm vepol yia TV XounAr doon dpdevonc. Eve  KAToleq
SlOKUUAVOEIC TIOPOUCIACTNKAY OTO OEIKTN QUAAIKNG ETTIQPAVEIOG TIOU O@EIAETAL OTN
OULVEXN A@UIPEDN TWV TIOAAIWVY KAl KATESTPOUMEVWY QUAAWY KOl GTNV EUPAVION VEWV
Q@OA\WV. Mikpr] JdloKUPOvVGON TIOPATNPNONKE OToV apIBUO TWV CLYKOUICOEVTWVY
avBéwv. M0 CLUYKEKPIPEVO 0 apIBPOC TwV avBEwy NTAV PEYOADTEPOC TIC TIEPICTOTEPEC
QOPEC OTa @UTA TIOU €QAPPOLOTaV APOELAT XOPNANG cuxvotntag. H otaTioTikn
OVAAUOT TwV OedoPEVWY E€DEIEE OTI dEV UTIOPXOLV COTATICTIKA CNUAVTIKEG OIOPOPEC
METOEL TwWV OULO PETaXEIpioEwv. To XAwpo BApog Tou KABE @UTOU akoAouBouoe
oxedOV TNV idlo TAon Kal yia TIG OU0 PETOXEIPICEIC KATH TNV TIEPIOSO TWV PETPHTEWV.
Emtiong, BpéBnke OTI TO XAwpO BApog yia KABe QuTO d¢ JIEPEPE OTATIOTIKA CNUAVTIKA
OTIC dUO HETOXEIPIOEIC, OTIWC KOl TO WUAKOC TOU WioXou. ZTa (UTA TIoU £@appoloTav
ApdELAN HE XOUNAR OLXVOTNTO TA AVON €ixav eAAPPWC PeYOAUTEPN SIAPETPO, OAAA

O&V TIOPATNPNONKAV CTOTICTIKA GNUAVTIKEG JIOQOPEC PETAEL TWV OUO PETOXEIPICEWV.

O1 KatoouAag, K.a. (2005) Bprikav OTi 0eV UTIAPXOUV OTATICTIKA ONUAVTIKEG JIOQOPES
METOED TOU XAWPOU Kol TOU ¢&npol PBapoug TwWV OCULUYKOUICBEVIWY BAACTWV
TPIOVTOQUAAIAG PETOED TwWV OUO UETAXEIPICEWVY. 2T MIA HPETAXEIpION €@apuoloTav
0,2mm vePO yia TNV LYNAN OLXVOTNTA APJOELANG VW OTNV GAAN 0,4mm yia TNV
XOUNAR ouxvotnta apdeuong. MNa tnv avoAoyia Tou XAwpoUu Kol Tou &npoul Papouq
TWV OUYKOUIGOEVTWY PBAOCTwV PBpEéOnke OTI ATOV Oxeddv oTabePr] KOO OAn 1N
OIOPKEIDN TWV JEIPNOEWV KOl ylo TIC Ouo peTaxepiosl. O  apiBuog twv
OULYKOUIOBEVTWV BAACTOV TWV QUTWV TIOU £QOPUOLOTaV LYNAR CUXVOTNTA ApPdevang
ATav PEYOAUTEPOC OTIO TA QUTA TIOU €QAPUOLOTAV XOHNAN CcuXvotnTa apdeuanc.
EvtoUTOI¢ N OTATIOTIKI OVAAUCT] TWV OEO0PEVWVY EQEIEE OTI OEV UTIAPXOUV OTOTIOTIKA
ONUOVTIKEG Ol0POPEC METOED Twv dUO TIEPITTIWOEWV. Bpebnke Ol ota QUTA TIOU

epapuolotav vPNAR ouxvotnTa APdsuong TO MAKOG TOL PBAACTOU ATV EAAPPWC
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MOKPOTEPO OE OXEQN ME TA QUTA PE TN XOUNAN cuxvoTnTa Apdeucng, Xwpi¢ woTtdoo

OgV UTIAPXOV CNUAVTIKEC IOPOPEC PETAEL TwV U0 UETAXEIPICEWVY.

O1 HAGong, Mewpyiov kai MamadomouvAog (2005) Bprkav OTL N mopaywyn NG
TUTIEPIAC OEV ETINPEALETAIN YIOTI TO (PUTO avaTITUCCEl TO PIJIKO TOL CUCTNUO OTO CNUEia
TIou ULTIAPXEl OlOBEoIUN €DOQIKN vypacia. Emiong, 1000 n Topaywyry 060 KOl 1
BAGOTNON TWV QUTWV TUTIEPIAC OEV ETINPEACTNKAV OTIO TOV TPOTIO E€QAPMOYNC TOU
VEPOU (EvOAAaoaOpevn 11 pn apdeuan). AvTiBeTa, To 0YOC NG TOPaywyng Kol n
BAGOTNON TV @QUTWV TUTIEPIAG ETNPEACTNKOV OTO TNV TIOCOTNTO VEPOU TIOU
OOKIJAoTNKe. Meploplopog Tng apdeuang oto 60% TwV ATIAITHOEWY PEIwoE T 0YPOG
NG EPTIOPEVCIUNG TIapaywyng katda 30,3%, evw pelwpévn Katd 20% dpdevan peiwoe
povo Katd 8,4% tnv mapoywyr. H peiwon aut) o@eIAOTOV KUPIwG OTO PIKPOTEPO
OpPIOUO KAPTIWV TIOU GUYKOUIOTNKE KOl OEUTEPELOVIWC OTO PIKPOTEPO TOUC HEYEDOC.

ZnNUavTIK Atav €miong n emidpacn tNg 000n¢ Tou vePOD oTo VYo TNG N
EUTIOPEVCIUNG TTOIKIAIOG. AUTO pTtopel va €€nynBei amo tn pelwpévn BAAGTNON, TIOU
a@NVEl TOUC KOPTIOUG €KTEBEIPEVOLG OTNV  NAIOKI  OKTIVOBOAIO  TIPOKOAWVTAG

gykavuata.

O1 Favati et al (2009) Bprikav OTI TO CUVOAIKO ENpPo Kal XAwpo BApog ag QUTA TOUATOG
ATOV GNUOVTIKA XOUNAOTEPO GTA PUTA TIOU EPAPUOLOTOV HEIWHEVN APOELON OE GXEQN

ME QUTA TTOU OPSEVOVTAV KOAVOVIKJ.

Emidpaon tng dapdeucng otnv TIOIOTNTA KOl TNV OTt0d00n KOAAIEPYEIOG OE

AlA@OPA UTIOCTPWHATA

O1 Sezen et al. (2006) Bpnkav OTI ol SIAPOPOI GUVOLACHOI O PUTA TOPATAC EdWOOV
OlOPOPETIKA OTIOTEAEOUOTA yIo KABe petaxeipion. Mo mapddelypa, TO LTTOCTPWHA
N@AICTEIOKI G OKOVNG G€ GUVOUOCUO PE €QAPUOYH APOELONG HIO POPA TNV NUEPT OTO
eminedo WL1(75%) £0woe TO0 KAAUTEPO OTIOTEAECHA.

To piypa tOp@ng- okovng £0woe KOADTEPNCG TIOIOTNTAC KAl PEYOAUTEPNG TTOCOTNTOG

KOPTIOUC TOUATAC OTIO T UTIOCTPWHOTA NPAICTEIOKNE OKOVNG Kal TUPQNG.
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ETummAéov 10 peyaAlTEPO BAPOC KOPTIOU TIOPATNPNOBNKE GTO Piypa okévng- tupeng. H
OTOTIOTIKI QVOAUCN YIO TNV €TdPACT TwV dIOQOPWV UTIOCTPWHATWY 010 BApoC Tou
KapTIoU TOPATOG £0€1€E OTI DIOPEPEI OTATIOTIKA TNUAVTIKA.

Ta XNUIKA XOPOKINPEIOTIKA (0Tw¢ t0 pH , T0 avBpokikd acPeotio, Ta GAOTA, O
PWOPOPOC KAl TO KAAIO) TwV UTIOOTPWHATWY Jev SIAQEPOLY CTATIOTIKA CNUAVTIKA.
EmumAéov, mapatnprinke OTI n TOPQN TIEPIEXEl TIEPICTOTEPO OPYOVIKA UAIKA OTIO TNV
N@AICTEIOKT] OKOVN.

H av&nuévn dapdevon divel LYPNAEG aTTOd0CEIC KOl KAPTIOUC PE PEYOAN SIAUETPO OAAG
TIOPATNPEITAl PEIWON TWV OTEPEWV SIOAUTWY CUCTATIKWY. KapTtoi Pe YIKpr] SIAUETPO
mapatpnénkav ota emimeda dapdevong WL1 (75%) kot WL2 (100%) oe OAa 1a

UTTOCTPWHATO.

Emidpaon dla@OopETIKWY LTTOCTPWHATWY OTNV TIOIOTNTA KOl TNV TIOpaywyn

Ta armoteAéopota €0€l&avV OTL 0 (EONBOC  €XEl TIEPIOCCOTEPO TIAEOVEKTNUATO OF
oUYKpPION MPE TOV TIEPAITN 0€ KOAAIEPYEIQ HAPOUAIOU. Mo Ttapadelyua, n avamtuén tou
MOpPOUAIOU €ival TO ypriyopn o€ LUTIOOTPwWHO {eOAIBOL ot OTl Of TEPAIT. AUTO
o@eiAetal, otnv auvénuevn TIPOCANYN OPICHEVWY BPETITIKWVY OTOoIXEIWwVY, a@ol o
eONIBOC £XEI LYNAT] IKOVOTNTA OVIAAAQYNG KOTIOVTWV.

Z0u@wva pe TNV Loboda (2009), o {e0AIBOC TIpoKOAEl avénuévn TTopaywyn o QUTA
Turneplag. EmimAsov, o Harland et al. (1999) avégpepav OTI n TUTEPIA AVATITUCOETAI
KOAUTEPQ o€ (OANIBO T’ OTI 0€ LTIOOTPWA TIETPORAUPBaKA. AVTIOETWG, o1 MaAolTIa
Kal [epacomouAog (1999) ouykpivoviag To TIEPAITN HPE TO (EOAIBO  yia @uTda
(EPUTIEPOC AVEPEPQAV OTI N XPrOT TOU TIEPAITN 0dnyei o€ LPNAOTEPN TTOPAYWYN OTIO TO

{eONI0O0.

O1 lkicag k.0.(2002) Bprkav yia TNV KAAAIEPYEIA TPIAVIAQUAAIGS TIOPATNPHONKE OTI
0 OYKOCG NG EAAQPOTIETPAC OVA PUTO ETINPENCE TOV OPIOPO TWV avBEWV ava QUTO, EVK
N KOKKOMETPIO OEV TO ETINPENCE CNUAVTIKA.

ZTNV KOAAIEPYEIO AIAIOU TO KOKKOXWHO £0wae avOn og PeyoADTEPO PNAKOC Kal BApog
o€ oLYKPION PE TNV EAAQPOTIETPA KAl TOV TIETPORAUBOKA.

H KOKKOMETPIO KAl 0 OYKOG TNG EANQPPOTIETPOC avA QUTO dev ETINPENCOV TO HPECO

MNKog N Bapog twv avBéwv Tou AiAlou. Ta aven mou eAN@Onoav amd KAAAIEPYEID O
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TIETPOPBAPPBOKA giXav TO PIKPOTEPO PECO PNAKOC KAl BAPOC aAAG o1 dla@opég dev NTav
OTOTIOTIKWG ONUAVIIKEG G€ CUYKPION ME TIC OVTIOTOIXEC TIMEG TIOU €0woav Ol

METOXEIPITEIG TNC EAAPPOTIETPAC.

O1 AaokoAdkn katl Olkovopdkng (2003) Bprikav OTI N Tapoywyr] oTa SlOQOPETIKA
UTTOCTPWHATA TIOU SOKIUACTNKAV OEV €iXE OTATIOTIKA GNUAVTIKY dlA@OopA w¢ TTPOG TOV
OpIBUO TWV KAPTIWV KAl T CUVOAIKA TIOPOywyr] Oovd @UTO, TIOpd TO yeyovog OTI O€
OTIOAUTOUC OPIBUOUC N EAAPPOTIETPA KOL O AETITOKOKKOC TIEPAITNC O Jiypa pe (eOAIB0

£0WaOaV PEYOADTEPN TIOPAYWYN KOl UEYOAUTEPO OPIBUO KAPTIWV OvVA @QUTO.

O1 Ziwpog, MNamaddmoviou Kat Ntoypag (2001) Bprikav OTi n amtodoaon Kal n toldtnta
TOU HOPOUAIOU OTO KAEIOTO ULOPOTIOVIKO CUCTNUA ETINPEACETAl KUPIWE amd TNV
TIOIKINIOL KOl AlyOTEPO OMO TO UTIOOTPWHO  KOAAEPYEIDG. 'ETOl, 1 KOAANEPYEIQ
MOPOULAIOU OTO CUCTNUO OUTO MTIOPE VA Yivel Pe eTuTLXiO OTAV TO LTIOCTPWHA Eival
ENAPPOTIETPA, KABWCE Ol aTtodOCEIG TIOL TIETLUXAIVOVTAL EiVaL TIOPOMOIEG I MEYOAVTEPEG
OTI0 OUTEC TIOU TIETLUXOIVOVTIAI MPE UTIOOTPWHO TIEPAITN, €VW KOl 1 TIOIOTNTA TOU

MOPOULAIOU gival TTOPOMOIN PE QUTH OTOV TIEPAITN.
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2.2 KnTteuTIKEG KOAAIEPYEIEC O€ BEPOOKNTTIO

Ol KNTIEVUTIKEG KOAAIEPYEIEC Ot OEPUOKNTIIO ATIOTEAOUV KAGDO OXETIKA VED, OAAG
QUVOMIKO KOl ToxUTato €EEAICCOPEVO. ATIO TIC KOAAIEPYEIEC QUTEC, N TOpATA
KOTOAQUBAvVEL TNV TIPWTN B€0n Kal TIAPOUCIALEl TIEPICOOTEPO EVOIOQPEPQV, E GPIOTEG
TIPOOTITIKEG OVATITUENG.

‘Ocol aoxoAoUvial HPE TO KNTEUTIKA Ot OEPPOKNATIIO yvwpilouv KOAQ, TWG N
KOANIEPYEIG TOUC Oev  €ival €UKOAnN Kol Topoucoiadel cofapd  TPoRAAUaTa.
MeplocOTEPO KAl PPEYOADTEPO TIPOPBANMOTO TIAPOUCIALEl N TOUATA. ZTNV EUPAVION
Kal otnv €€EAIEN OUTWV TWV TIPORANUATWY €TIOPOUV OTIOQACICTIKA: N €MOXN NG
KOAAIEPYEIOG, N TTANBWPA TwWV TIOIKIAIWV 1] UBPISIWY, N OTEVOTNTA EPYOTIKWV XEIPWV
KOl JOAIOTO EIOIKEVPEVWV, N EAAEIYN OWAOTAC UTIOO0UNG, N OVETIOPKNC EVNHEPWCN TWV
0GXOAOUPEVWV HIE TO AVTIKEIPEVO K.O.

Emi mAéov, ylo TNV KOAAIEPYEIO OUTH, OTIWC GAAWCTE KOl yIO TIG AAAEC KNTTEVTIKEG
KOAAMEPYEIEC OE BEPUOKNATIIO, XPEIGovTal EISIKEG YVWOEIC, TIEIPA, TUVEXAC EVNUEPWON,
MEYAAN UTTIELBLVOTNTO, TIOPATNENTIKOTNTA, ETIOIPOTNTA KOl TIPOTIOVIOC, OCWOTOG
TIPOYPOUHOTIONOG KOl SIOXEIpION.

Ta KNTIEVTIKA 0 BEPUOKNTIIO ATIAITOUV TIOAD PEYAAEC OATIAVEG, CUVEXI] OTIOCXOANGN
Kal TIOAU gpyacia. MNa va avTIPETWTTIOTOUY OAA aUTA XPEIAETAl VA UTIAPXEl CUPQPEPOV
OIKOVOMIKO OTIOTEAECO. AUTO TIPOUTIOBETEl LYNAEC OTPEUMPOTIKEG OTTOOOCEIS, APIOTN
TIOIOTNTO  TIPOIOVIWV KOl CUP@EPOUCEC TIMEC. [lapa TOAD ouxvad autd  Ogv
OULVUTIAPXOULV, HE OTIOTEAECUO VO PNV OpoiBovTtal IKAVOTIOINTIKA Ol CUVTEAECTEC
Topaywyng. AuTO yia TIC BEPPOKNTIAKEG KOANEPYEIEG, TIOU BEWPOUVTAI ETTIXEIPITEIC
uPnAol KIvd0OVOU - OTIWG AAAWOTE Yyl KABe TIOPOUOIO ETUXEIPNON - OTIOTEAE
OVOCTOATIKO TTapdyovia KaBs aofaprg BeATiwong yia ocipd etwv. H Teipa apkeTwv
ETWV €XEl O€iel, OTI TIOANEC KOl PeyAAeC {NUIEC, CAUEPD, OTNV TIAPOYWYNH KAl OTnV
TIOIOTNTA TNG O&V OPEIAOVTIAL TOOO Of TIPOOPBOAEC OTIO PUKNTEG, EVIOMO KATL, ylOTi
TIpoodlopidovial  €UKOAO KOl OVTIUETWT{ovTal, o©xedov TAvia, HE ETUTUXIO.
Ogpeilovtal TEPICOOTEPO OGE GANOUC TIOPAYOVIEC KOI KUPIWG, OTNV €0QOAUEVN
KOAAIEPYNTIKI)  TEXVIKA, TIOU €QAPUOLETOl OTO TOV  TIOPAYWYO, OTOV  KOKO
TIPOYPOAUMOTIONO TWV EPYOOCIWV KAl OTNV  KOKI dlaxeipion Ttou  BegppoknTiiov.

(Kouvakakocg, 2003).
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2.3  Tevika yla Tnv topata

H topdta gival €010 AaxavIKA, OPKETA JI0OEDOPEVO KAl TIOAD ONUOPIAEC. Z€ OIEBVN)
KAUOKO, N KOAAIEPYEIO TNC TOPATOC KOTOAAUBAvEl TNV TPITN ot €Kktaon 6¢on peta
TNV TIOTATA KOl YAUKOTIOTATA, V@ oTnv EAAGda KaTaAauBAvel TNV deUTEPN O€ EKTOOT)
Beon petd TNV oTata. H dnUOTIKOTNTA TNE TOPATOC TIOIKIAEL o€ BaBUO aTIC SIAPOPES
XWPEG, OANG €ival TIOAD Aiyeg Ol TIEPIOXEC TNG YNNG TIOU 1 TOMATO dev KOAAIEPYEITAL.
KoaAAlgpyeital yla Tov KOpTOd TNG, O OT0I0C KOTOVOAWVETAl WPIPOC, VWTIOC,
OTTIOENPOPEVOC, GE AAUN, OKEPAIOG 1] O€ TIOATO. AKOUN KOl Ol Gwpol KapTtoi (Toikoi
€dv KatavaAwBoLv vwTioi) cuvtnpolvtal ae GAun 1 &VdL (toupai). Eival yvwotoi ol
@OPol Tou ermikpatoloav PEXP! Tov 200 awwva OT | ¢ TeploxéC TnG Meooyeiov, B.
Eupwring kat otnv B. AUEPIKN], OTI Ol TOUATEG TIEPIEXOUV OUCIEC TOEIKEG, YEYOVOC TIOU
€UTIOdILE TNV KaTtavaAwan. Ol @ofol autoi o@eilovtal oTnv TTApouacia dnANTNPILWdWY
YAUKOOAKOAOIBWVY OTa @UAANO KOl TOUC KAPTIOUC GAAWY HEAWV TNG idlag OIKOYEVEINC.
AUTO &eTtepaotnke oTIC apxEC Tou 200u aiwva, KOl amd TOTE N KOTAVAAWGON NG
TOMATAC OLENBNKE ONUAVTIKA.

Ot Aoyol Tou KOBIoTOUV TNV TOPATA  ONMOQIAEG AOXOVIKA €ival TtoAoi. Ol
oTtoudaldTEPOL Eival 0TI £POdIALEl TOV avBPWTIIVO OPYAVIOUO HE BITAUIVES, Kal 18iWg
NV Brrapivn C, €XEl EAKLOTIKO XPWHO KAl IBIAITEPO GPWHA, YEYOVOC TIOU TNV KABIoTA
apeotn otn dlatpo@r]. MOIKIAIEG NG, £XOUV EYKAIMATIOTEL O€ éva PEYAAO €0POC TOTTIWV
€0APOUC KOl KAIHOTOCG, av Kal Ba TIPETIEl va TOVICTEL OTI TO QUTO OTIAITEI BEPPUO KAIPO
Kal €dA@n PE KOAR otpayylion. H popen KaAAIEPYEIOG TNG TOPATAG TIOIKIAEL Ao TNV
EKTOTIKN (MEYOAEC EKTAOEIC OF YPOMPMUIKA KOAAEPYEID TIAPWC HPNXOVOTIOINUEVN, UE
OUYKOUION HE MNXOVIKA PECQ), €wC TNV eVIOTIKN (KOAMEPYEIQ Of BepUOKATIQ,
LTTOOTUAWGN, KAAOEUA, ETTOVOAAUPBAVOPEVN GUYKOUION HE TO XEP! K.ATL). (OALPTUOC,

1991)

2.3.1 Kataywyn

H topdta eival éva amod ta 8-10 1ToA0 cuyyevikd €idn tou yévoug Lycopersicon, 1o
oToio &exwpidel amo To TTOAD OULYYEVIKO €id0o¢ Solanum (TIBavog TTpoyovocg), amod 1a
XOPOKTINPIOTIKA SIApPNENG Twv avlnpwv Kal ameAeuBépwaon tng yopng. Ta TAsioTa
€idn tou yevoug Lycopersicon eival 8auvol €tnolol, Bpaxeiog dIApKEING, PE BIOAOYIKO

KUKAO 5 1] KOl AlyOTEPOULC UNVEC.
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Matpida tng Topdtag gival n N. Apepikn. H aypla popen tng topdatag L. esculentum
EXEI Bpebei emmiong kal oto Me&IKO, atnv Kevipikr AUEPIKN Kal AAAEC TteploxEG TNG N.
AUEPIKNAC. AV Kal OpXIKA ETIIKPATOUCE N Amoyn OTI XWPA KATOYyWYNG TN TOPATAC
eival 1o Mepol (OAOPTUOC, 1991)). Eival @uTO Beppwv TIEPIOXWY KOl yI' OUTO €XEI
MEYAAEC KAIUOTIKEG OTIOITHOELC YIO VO OVATITUXOE KOl va TIApdyel IKAVOTIOINTIKA. XTnv
Eupwrn npbes tov 150 p.x. aiwva.

ApPXIKA KOANEPYNONKE 0OV KAAAWTIICTIKO (QUTO KOl OXI 0OV AQXQVIKA, YIOTi THicTELOV
OTl Ol KapPTIoi TN NTav dNANTNPIWSEIC. META To EeTEPaoPO QUTAG TNG AvTIANYWNG
APXIOE 1N KOAAMEPYEID TG, OAPXIKA VIO VW KOTOVAAWGCT, OpyoTEpa Kal yla
Blopnxaviki xpnon.

Zmv EANGda npbe Aiyo petd 1o 1800 p.X., GAAG EVIOTIKA KOl OE HEYOAN €KTOOT
KOAAEPYNONKE OPECWC HETA TOV TIPWTIO TIOYKOCOMIO TIOAEPO. ZNAUEPA  KOATEXEI
TIPWTELOVCA BECT PETAED TWV VWTIWV AOXAVIKWOV.

2T XWPa HOC KOAAIEPYEITOl Xwpi¢ TTpoBARUaTa otnv UTIAIBPO OAO TO XPOVO, EKTOG
om0 TO Xeldwva. MTIopel Opwg va KAAAMEPynBel Kal autr v €moxn ME dAplota
OTIOTEAECUATA, €QPOCOV TIPOOPEPOBOUV Ol KATOAANAEG OUVONKEC MPE TEXVIKA MEOQ.
TEtol0 PECQ €ival TO BEPUOKNTIIO KAl TO GUCTNUA KAIHOTIoHoU. (Kouvnvakog, 2006)
To Lycopersicon esculentum KOl Ol OTEVOI  OULYyevei, €ival  yeviKa
auToyovigoTioloupeva €idn. Onwg avagepel o Rick (1950), otauvpoyoviyoTioiouvTal
OTIC TIEPIOXEG TIOL AIUTOPUOVTAL KOl O PEPIKEG AAAEC UTIOTPOTIIKEC TIEPIOXEG, OANG OF
GAAO PEPN  OUTOYOVIUOTIOIOUVTOl TANPWC. AVTIOETa, Ta AAAO €idn TOUL YEvOu(
Lycopersicon gival auTtOOTEIPA, KOl ETOPEVC OTOUPOYOVIUOTIOIOUVTAL TIAPWEG HE

dld@opa €idn PeANICGWV.

H topata (L. esculentum) pttopei va d1a0TaupwBEi pJe YIKPr N PEYAAN SUCKOAIQ, HE
OAa Ta GAAO €idn Tou yévoug, Kal va Tapdyel vPpidila. H dadikacia autr €xel
XPNOILOTIOINBEI KOl XPNOIUOTIOIEITal O PEYAAn €KTaon Ta TeAeutaia 50 xpovia, pe
OTIOTEAECOHO OPKETA ETIIOUUNTA XOPOKINPIOTIKA (YOvol), va €XOouv HETaQEPBEl Kal
EVOWMOTWOEI OTIC KAOAAIEPYOUUEVEC TIOIKIAIEG KOl LBPIDIO.

H e@opuoyr POVIEPVWY HEBOOWV YEVETIKNC PeEATiwONG, €ixe oOv OTIOTEAECHO TNV
Ol00TOUPWOT] KOl €TIIAOYN €KOTOVTIAOWV TIOIKIAIWV Kol LBPIdIWY, KATAAANAWY yia

TIOIKIAEC OUVONKEC (TPOTIIKEG, LTTOTPOTIIKEG, PUXPEC), KOl OKOTIOUE (VWTIN KATAVAAWGN,
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METATTIOINGN, YIO KOAAEPYEID OTNV UTIAIOPO, oTa BEPUOKATIN K.A.TT. Ol TIO GNUOVTIKEG
ETIITUXIEC TIOU ETUTEVXONKAV PE TNV YEVETIKN PBeATicoon otnv TopdTta, ivat:
e a0&non NG Mopaywyng PE avénan Tou PeyEBOUC TOL KAPTIOU Kal TOU apiBuol
TWV KAPTIWV,
e [BeAtiwon NG TTOIOTNTAG, GXNMA, XPWHA, APWHA, UEH, OPOIOPOPEIa o€ OAO TA
XOPOKINPIOTIKA,
e 0l oLVRBEIEG TOL QUTOU YIa OIEUKOAUVAN KOAAIEPYNTIKWV TIEPITIOINCEWY KOl
GUYKOMIONC.
e [BeAtiwaon NG avioxrg Tou KapTioL OTIC METAXEIPIOEIC Kl aTtoBnkevon,
e TIPWIPOTNTA OTNV TIAPOYWYT],
e dUVATOTNTA KOPTIOOECNC O AVTIEOEC OUVONKEC,

e aVIOXN, OToug £xBpoUC Kal acBEveieg. (OADuTTIOG, 1991)

2.3.2 OgPPOKNTIIOKNA KOAAIEPYEIQ TOUATOC

MéEoa oTo BEPPOKNTIIO, TIOU Eival XWPOC OTIOPOVWHEVOC OTIO TO EEWTEPIKO TIEPIBAAAQY,
TO @UTA OVOTITUCCOVTOl KOl TIAPAYyouv 0€ €va €I0IKO Kal KAt €€oXNV TEXVNTO
TIEPIBAMOVY, PE OUVONKEC TEAEIWC OIOPOPETIKEG MO €KEIVEC NG uTtaiBpovu. M’ auto
OTIC KOAAIEPYEIEG O€ BepUOKNTIIO XPEIAloVTal EIOIKEC TIPOUTIODECEIC KO TOKTIKI).

O1 mapdayovieg Yéoa oTo BeppoKNnTIIO TIou pubpidouv Kal kKabopidouv TNV avATTTLEN
TOU QUTOU, TNV TIOPAYWYN KOl TNV TIOIOTNTA TWV TIPOIOVIWY, €ival TIOAAoI. ETidpolv
OT0 @QUTO 0 KABe €évag XWPIoTA, OAAG KOl CGuvOLACPEVO HETOEU TOUCG, €V Ol
OTTIOITNOEIC TOU QUTOU OAAAZOUV CULVEXWCE, AVOAOYd ME TNV NAIKIO TOU Kal TIG
OUVONKEG TIOU ETIKPOTOUV. TO OTIOTEAECHO TG KOAAEPYEIOG €EOPTATOL QMO TNV
ETIOPACN OAWV TWV TIOPAYOVIWY KAl TIPOTIAVTOC OTI0 EKEIVOV, TIOU UEIOVEKTEI, £0TW KAl
av OAol ol GAAol PBpiokovial g dplota emineda. MNa 1o Adyo outo o1 dIAQopOol
TIOPAYOVTEG TIOU ETIIOPOUV OTNV AVATITLUEN KAl OTNV TIOpaywyr] TOU @QUTOU, TIPETIEI VO
Bpiokovtal og emineda, av OX1 APIOTA, TOUAAXIOTOV OVEKTA yia TO QUTO.

210 XWPo TOU OepuoknTiou Ol OUVONAKEG TIOLU ETIKPATOLV  dnuioupyouLVvTal,
OTIOKAEIOTIKA OXEDOV, OTIO TO i010 TO BEPUOKNATIIO, TIOU Ba TIPETIEL VO AVTIATIOKPIVETAL
OTNV OTT00TOAN TOU, YIOTi ETINPEALEl Kal dl0QOPOTIOIEI TOUG JIAPOPOUC TIOPAYOVTEC KOl
a0 TNV TTapEPPBaCn Tou KOAAIEPYNTH, OE avtiBeon Pe v LTTAIBPO TIoU N TTapEPPBacn
auth €ival eAaxIotn. Mo 1o AGyo autd N ETIITUXIO TWV KOANIEPYEIWY GE BEPUOKNTIIO

€€aptatal, KAt KUPIO AOYyOo, amo TNV IKAVOTNTA TOU KOAAIEPYNTH va dloTnpEi, PE Ta
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MECO TIOU OIOBETEL, TOUG OIAPOPOLC TIAPAYOVIEG OTO ETUTEDO TIOU OTIAITOUV TA QUTA,
KOl va TIPooOppolel TOuG XEIPICPOUG TOU OT0 €TTMESO TWV TIOPAYOVIWV TIOU
ETUKPOTOUV.

MeyaAn Tapaywyr], KOAA TIOIOTNTO TIPOIOVIOC KOl CUUQEPOV OIKOVOMIKO OTIOTEAECHO
OTIC KNTIEVTIKEG KAAMEPYEIEC a€ BEPUOKNATIIO, TIPOUTIOBETOUY CWAOTO TIPOYPAUUOTIONO
Kal  Oloxeiplon, GXOANCTIKOTNTO OTOUC XEIPIOUOUC, €IOIKEC YVWOEIC, TIEIPA, OUVEXN
EVNUEPWON K.O.

Agv gival duvatdv va TIETUX0UV Ol KOAAIEPYEIEC OUTEG, TIOU OUVEXWC XPEIGlovTal TNV
TIOPOUCIO Kol TNV TIOPEPPROCN TOU KOAAEPYNTH, OTaV aQUTOC dev yvwpilel, Ta
OTOIXEIWON O€ KABE @Acn TNG TIapaywyIkKAG dl1adIKaaciag,.

TENOG, TO BEPUOKNATIIO Eival GNUAVTIKI] KOl TIOAVEEODN eTtXEipnon. 'Eva Bgppoknio Ba
TIPETIEL, VO EXEl OXEDIOOTEI KAl PEAETNOEl KaAG amd Tnv apxn. Eival BéRaio ot éva
KOKOMEAETNUEVO BEPUOKNATIIO TIPOKOAEL PEiaN TNG TTapaywyng Kai Tng Tolotntag g
KaAAIEPyeIOG. Tuxov BEATIWOEIC GTO BEPUOKNATIIO, PMETA TNV EYKOTACTAGH Tou, Ba gival
OUOKOAEC, daTavnpég, ETIIKIVOLVEC N adlvateC. MeEVIKA TO OepuoKATIO Ba TIPETEl
aloTtolei  KOAUTEPO  OAOUG  €KEIVOLC TOUC TIAPAYOVIEC TIOU €MNPEAloLV TNV
KaAAEpyela. Na OEXETAl XEIPIOPOUE KOl PECO YO TNV OVTUEIWTION OUCGHUEVV
TIOPAYOVIWY, VO ETUTPETIEI AVETN KOl OWAOTH £PYOdio o€ avBpmTIOUE KAl pnxaviuata

KOl va gival olkovopiko. (Kopvavakog, 2006))

2.3.3 Botavik& XapoKInpIoTIKA

H Topdta avhKel oTnv OIKOYEVEID TwV CoAavwdwv (Solanaceae). ZInv OIKOYEVEIX
OUTH avhKouv TiepIoooTepa amd 1600 €idn. MOAAG amd autd €X0ouv PEYAAN onuacia
yla Tov avBpwTio, YIOTi Ta XPNOIUOTIoIEl OTn JIOTPOPH Tou, OTN PAPHAKOBIouNXavia
KATL. METOED TWV YVWOTWV QUTWV TNG OIKOYEVEIAC OUTHG, EKTOC aTo TNV TopdTa, €ival
n peATdAva, n TUTEPIA, N TIOTATA, O KOATIVOC, N MTteAaviova. Eival @utd mowmdeg,
€TN010, JIETEC KAl GTIOVIOTEPA TIOAVETEG. ZTIG TIEPIOXEC POC OUWC KOAAIEPYEITAL yIO Eva
Xpovo. H yovipottoinon (O€0140) yiveTal 2 TIEPITIOL NUEPEG PETA TNV €TTIKOviaon i 3-4

NUEPEC PETA TO AvOolypa Tou avBoug.

PiCa: H pica tou sival TacoaA®@dng Kol avartuooetal o BABOE, OTaV OTO QUTO deV

pecoAafnoel petagutevon. Mivetal e€mi@avelakry Kal TAAyla Otav  PECOAAPROEl
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METOQUTELON. ' AUTO OPEIAETAL, KUPIWG, N SIOYOPETIKI) CUUTIEPIPOPE TOU PUTOU, TIOU
TIPOEPXETAI OTIO OTIOPO KO EKEIVOL, TIOU TIPOEPXETAI OTIO PETAPUTELON.

dOANO: Ta TIPAYHATIKA QUANG TNG TOPATOG €ival oUVBETa £X0UV TIOAAG TPIXidla, TIOU
OTOvV CTIOO0ULV A@AVOUV TN XOPOKINPICTIKN] HUPWOId NG Topdtag. Kabs @UAAO
aTtoTeAsitanl amo evyn QULAAOPIWVY KAl TIAPAPULANOPIWY, PE Eva POVO QUAAAPIO OTnV
akpn. O aplBuog Twv (EVYWV UANOPIWVY O KABE MUAANO TTOIKIAEL YE TNV TIOIKIAIG, KOl
ard v B€on tou UANOU £TTi TOU BAacToU. Eival duvatov va ouvavinBolv TIOIKIAIEG
e 3, 4 1 5 Ce0yn @UAAOpiwV. Ta @UAAG eu@avidovtal ce EAIKOEIDN SIATAEN TIOVW
otov BAactd (Eikova 2.1.). H emovw €TIQAVEIN TWV QUAAWV EXEl XPWHO AAUTIEPO

BaB0 TPACIVO Ka N KATW, EACIWOEG OVOIKTO TIPACIVO.

Eikova 2.1. Moper) @UAoU

AvOn -Ta&lavBia :Ta davln ng topdtag esu@avidovial ge talavlie¢ amoé 2 -
3/ta&lavlio pexpl kKal 20 Kal TePIocOTeEPA. 'Evag pecog €mMIBLUPNTOC apIBuog avBEwv
avd ta&lavBia, ou va egeAixBolv oe kapTolg gival 6-8 aven. To avBog pEpel TPACIVO
OepUaTWON KAAUKQO, TIOU OTTOTEAEITAL OTIO 5 1] TIEPIOCOTEPA CGETIOND, OTEQPAVN KiTpIvn
ME 5 ] TIEPICCOTEPU EVWUEVA GETIOAN KOl 5 1] TIEPICCOTEPOVC OTAUOVEG, EVWUEVOUC OTN
Baon TOUC PE TNV OTEQEAVN KOl EVWHEVOUC KOTA WNRKOCG METOEL TOUG, WOTE VA
oxnuatilouv Kwvo YyUpw 0omd TOv OT0AO, TIOU E€ival OuwvABwC TIO KOVIOG,
EYKAWPIoPEVOG amo Toug avlnpe¢. H wobrnkn eival moAoxwpog (2-7 N Kal
TIEPICOOTEPOUG XWPOouc). To dAvolyud twv avBéwv dev eival tavtdxpovo. Eival
EPUOPPODITO KOl  OUTOYOVIUOTIOIOUVTOL. €  OTIAVIEC  TIEPITITWOEI  YiVeTal
OTOUVPOETIIKOVIOON Kal dl00TalpwWan TIOIKIAIOV. Ta BnAukd pépn tou AvBoug eival
ETUOEKTIKA YOVIUOTIOINGNG PE TO AVOIyUa TOU AvBoug, EVW TO OPCEVIKA PEPN KOTA 24-

48 wpeg apyotepa.
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Eikova 2.2. Avboc

Kaprmtog: O kapTog civav paya. Qpipadel o€ KAVOVIKEG KAIMOTIKEG OLUVOnNKeg 45,
TIEPITIOU, NUEPEC, META TN YOVIUOTIOINON Kal G€ SITTAGCIO I KOl TIEPICCOTEPO XPOVO OF
AOXNUEC KAILUOTIKEG OUVONKEC.

To KOKKIVO XPWHO O@EIAETal OTN  AUKOTIiVN, TIOU TIOPAYETOl OFE KOVOVIKEC
BeppoKpOoieq KOl QWC. & LYNAEC BEPUOKPOTIEC KAl TIOAD @QWC TIAPAYETAl KITPIVO
XpwHa (KapoTtivn).

O kopTog ¢ TopATag Bewpeitan aplotn tpoer). Eivanl mAolalog og Pirtapiveg A, 81,
82, C, D, kupiwg opwg, A kal C kal GAoTa, TIPOTIOVIOG, O1dAPOVL, aofeaTiou,
QPWOEOPOoL, KOAiov, Iwdiov, vatpiov, Ppayvnaoiou. AIEUKOAUVEL TNV TEYPN Kol TNV

O(OHOoIWaN TWV TPOPWV KOl eV TIEPIEXEI OUPIKO OED.

Eikova 2.3. Kaptog

ZTopocg: Eival woeldng, TETTAOTUCUEVOC, XPWHOTOC KITPIVO-KOEPE XPLOAPEVIO Kal N

ETUQPAVEI TOU KOAUTITETOI ME TPIXOEIOEIC OTTOQPUCEIC, TIOU TOU OiVoUV METAEWON
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ETEAVEIN. To péyeBoC TwV OTIOPWY €ival UIKPO, SlopETpou 3-5 XACT. Ecwtepikd o
OTIOPOC QEPEL €va KUPTO (OTIEIPOEIBEG) EUPPLO, TIOU TIEPIBOAAETON ATIO €Va UIKPO

€VOOCTIEPUIO.
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3  TMeipapatikog EEOTTAIONOC
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3.1 TomoBeoia Tov TTEIPAPATOCG

To meipapa TpaypotoToifnke Kotd 1o £10¢ 2009 ot1O0 BeAeotivo TOU vOUOU
Mayvnaoiag 6Tou BpiokovTal Ol EYKATOCTACEIC TOU OyPOKIUATog Tou Mavemiotnuiov
Oeagooliog amd 1o Epyaoctpio MNewpylkwv Kataokevwv Kal EAgyxou MepiBaiiovtoc.
To aypoktnua armexel 17km amo tov BoAo, 1o uopetpo eival 85m Kai Bpioketal o€
YEWYPAPIKO TIAATOG 39° 44'Kal YEWYPAPIKO PNAKOG 22° 79'. To KAiPO NG TIEPIOXNC
XOPOKINpIidetal w¢ MeooyelokO- HTEIPWTIKO, MPE ENPOBEPUIKEC GCUVONKEG TO
KOAOKQOIpL Kal NTuoug Xelpwveg. Ocov avagopa tnv péon Beppokpacia, ouTn
Kupaivetal amo TePItou 4 °C KaTtd Tov Puxpotepo prva Kai 37 °C Katd tov BepuoTEPO
prva. Ta BepuoKNTIa TIOU XPNOIPOTIoONBNKav yio v dlegaywyr] Tou TIEIPAPATOC

Tmapouaoidlovtal otnv Eikova 3.1.

Eikova. 3.1. OgpUOKATIIO GTO OTIOI0 TIPAYHOTOTIOONKE TO TIEIpapa
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3.2  [MeoiYoawil BepuoknTIitOV

Ta BepUOKNTIO TIOU XPENOIYOTIOINONKAV yIo TNV EKTEAECN TOU TIEIPAPOTOC HTOV dUO
TIOPOUOI0  TPOTIOTIOINUEVO TOEWTA  BeppoknTa  ektaong 160m2 10 kKaBéva. Ta
YEWMETPIKA XOPOKINPIOTIKA TwV BgpuoknTicov Atav: pnkog 20 m, mAdTog 8 m, 0Yog
opBootdtn 2.4 m, 0Yog Kop@id 4.1 m. To €d0Qo¢ TwvV BEPUOKNTIILY ATAV TIARPWG
KOAUMPEVO HE adIO@aVEG, OITTANG OYEWC OCTIPOPAUPO TIAACTIKO. MExpt Tig 30/01/09
€iXe OAOKANPWOei N KOALYN TwWv BepuoknTiv. TO UVAIKO TWV OKEAETWV IOV
YOABOVIOUEVOG XGAUBAC EVA W LAIKO KAALYNG TWV BEPUOKNTIIWV XPNOIUOTIOBNKav

@UAAQ TIOAUCIBUAEVIOU.

3.2.1 Ymootpwuata

Kal ota d00 BgppoknTia Ta @UTIA ATAV TOTIOBETNUEVA Of LTTOCTPWHOTO TIEPAITN,
mnetpoPaupPaka tomou GRODAN Master kot Expert kol gha@pomerpa. OAa 1a
UTTOCOTPWHOTAO EKTOC TNG EAAPPOTIETPAC NTAV TOTIOBENUEVO 0 GAKOUG PNRKoug Im.
ZUVOAIKG ToTtoBeTONKaV 102 CAKOI, Ol OTI0I0I TOTIOBETHONKAV TIAVW CE TIAYKOUC, TIOU
arteixav 0.5 amo 1o €dagog. Ma tnv vmofordnon NG oTpdyylong, Ol TIAYKOl Eixav
KAion 1-2% kAion. Evo yia TNV eAa@poTieTpa Xpnolyoromenkav 37 yAdotpeg. H kabe
yAdotpa €ixe dAUETPO 20cm, Kal NTOV TOTIOBETNUEVEG TTIAVW O TIAYKOUG. 2€ KABE

yAdaoTpa €ixe T0TT00ETNOEI €va PUTO TOPATAC.

EAlagpoTretpa
2TV EAOQPOTIETPA TIOU XPNOIPOTIOINONKE, Ol KOKKOL gixav dlduetpo  5-10mm.
Xapoaktnpidetal amo Topwdn Oour], oXedOV 0LBETEPO PH KOl XOUNAN NAEKIPIKI

AYyWYILOTNTA.

Metpoaupakag

O TmetpofaupBakag TIOU XPNOIMOTIOINBNKE €iXxe pop@ry TIAAKOG. H KABe TAGKaO
OTTOTEAEITOl OO LOPOPIAEG IVEC TIOU ATIOPPOPOLV vePO. 'EXel Bapog 52-75 kg/ m  Kkai
ol TI0pol KatoAauPBdavouv 1o 87-96% tou Oykou. To pH eival mepimou 7, evw n
NAEKTPIKI OyWYIHOTNTA €ival TIOAD HIKPT).

O1 300 TtUTTOI TIETPORAUPBAKO BIEPEPAV WC TIPOC TNV KOTAVOMI TOU VEPOU aTa JIAPOopa

oTpwUaTa ¢ TIAAKAG (OVWTEPO, MECOIO, KOTWTEPO), OTO EUPOC EAEYXOU TOU
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TIEPIEXOMEVOL  VEPOD KAl OTO €UPOC NG NAEKIPIKAG AywyluoTNTOC.  ZTOV
TieTpoBapBaka TOTIOU Master 0 €AeyX0C TOU TIEPIEXOMEVOUL VEPOU KULUAIVETOl PETAEL

45-85% evw otov TiETpofapBaka Expert 1o avtioTolxo e0pog KupaiveTal amo 50-80%.

MepAitng
O TepATNG €xEl SIAPETPO KOKKWV |,5-3mm. To pH tou mepAitn kuuaivetal and 7,0-
7,5, VW N PUBUICTIKI KOl N EVAAAOKTIKI] IKOVOTNTO TWV I0VTIWV OV Eival GNUOVTIK.

To Bapog tou givar 94-128 kg/m3 kai €xel vPnNAO TIOPWOEC 65-82%.

3.2.2 ©éppavon

Mo m Bépuavan Twv BEPPOKNTIIWV XPNOIPOTIOINONKE £Vag KAUOTNPAC TIETPEANIOL UE
Iox0 50 kW. O AgfBnrokauotrpag Nrav ToToBeNPEVOC YEoO OTO BEPUOKNATIIO KAl
Xpnoipeve otnv Tapaywyr] {eotol vepol. H Bépuavaon ywotav pe agpobepua Tou
gixav tommoBemBei oe amoctaon 2.5m omd To £00(QOC KOl PE EUKOPTITOUC CWANVEQ
dlavoung dlapETpou 25 mm Tou €ixav TOTtoBeN Ol eMAvw 0To €d0QOC, KOVIA OTa
@UTA. To vePO TIOU KUKAOPOPEI 0TOUC CWANVEC €ival XaunArg Beppokpaaiag, PEXPL 45
°C Kal N PETAd0an NG BePPOTNTAG TOU YIVETAl PE aYyWYIHOTNTO TIPOC TO €00@QOC Kl
TIC PileC TWV QUTWV, HPE OKTIVOPBOAIO TIPOC TO UTIEPYEIO HEPOG TWV QUTMWV KOl ME
oLVAYWYI TIPOC TO TIEPIBAAAOV. ZTO CUCTNUO TWV OYWYWV PETAPOPAC TOU vePOU aTIo
TO AEPNTO OTO OEPOBEPPO KOl OTIO TO AgPOBEPPO TIPOG TNV €TUOATIESIO BEPUOVAN
TOTIOBEMONKAV 2 POOUETPA, TIPOKEIUEVOL VO UTIOAOYIOTEL N €VEPYEID TIOU divel TO
o0oTnua Béppavong amd tov 10Tto Q=m Cp DT/(600*160) ava IOAeTTO KAl avéa m2.
ATIO TNV apxn Tou TIEIPAPOTOC (2/2) PEXPL 27/2 0 €AeyXO0G YIVOTAV OTIO TO €0WTEPIKO
TWV BEPUOKNTTILV XWPIG KEVIPIKO EAeyX0. ATIO 27/2 0 €AeyX0( YiveETal Peow Twv Data
loggers pe Baon tn BepPoOKPAGia TOL GEPO OTO ECWTEPIKO KABE BePPOKNTIIOL

. 'EAeyx0¢ agpoBeppou: évapén 14°C diokoTr atoug 15°C

3 ‘EAeyxog emudamediag: évapén otoug 14.8°C kai dlakor otoug 15.5°C

ATO 13/4 €é\eyxoc:

3 ‘EAeyxocg aepbdBeppou: evapén 7,5°C diakory atoug 8°C

3 ‘EAeyxoq emdamediag: evapén atoug 7°C Kai dlakoTt) atoug 8°C

ATIO TI¢ 28/4 £w¢ T0O TEAOC TOU TEIPAPATOC Ol KOUCTAPEC NTAV  KAEIOTOI

TIPOKEIUEVOL va PEAETNOEL N dlokOPavaon NG Bepuokpaaiag oe KABE BepUOKNTTIO.
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2TO KEVIPO KOl Twv dUO BeEPUOKNTIiWV UTIHPXE €vag OepUOoTATNG, 0 OTIoIoC NTOv
TOTIOBETNPEVOC 2M TIOVW OTI0 TO £00@0¢ (CTO VYOG TOU QUAAWHOTOC Tepitou). H
€mBuPNT) BepuUoOKpPacia KATA T SIAPKEID NG NUEPAC NTav 21°C, evw KaATa TN
JlAapKela TNG vuxtag 15°C. ‘Otav n BepUOKPOCia TOU BEPUOKNTIIOL ETIEPTE KATW OTIO
TIC €MIOLPNTEG TIMEG, TOTE 0 OEPPOOTATNG EKAEIVE €va NAEKIPIKO KUKAWMO KOl
EVEPYOTIOIOVOE TNV KUKAO@OpPIia Tou {eaTol vePOU. AVTIBETWG, OTavV N Bepuokpaacia
TOU O€Pa LTIEPPAIVE TIC ETIIBLPNTEG TIUEG, TOTE 0 BEPUOCTATNG AVOIYE TO NAEKTIPIKO

KUOKAWHO PE OTIOTEAECHO VA U YIVETOI TIAPAYWYT] KAl PETAQOPa BepuotnToC.

3.2.3 Agplopog

O 0ePIOPOG TOU BePPOKNTIIOU  TIPAYHUATOTIOIOUTAY OTI0 TIACIVA  avoiyuatd, Tou
Bpiokoviav KOTA WNRKOG TwWv 000 HEYOAWV TIAELPWV, ME dlaotdoel 0,9m * 15m
€KOOTO, KOBWC Kal amd €va Avolypa otnv opo@r, dlaotdoewv 0,8m * 20m. Ta
opabupa  agpiopol, avolyav PE Pacn TV BepUOKPOCia OTO €0WTEPIKO  TOU
Beppokntiov. O agPIOPOC yIVOTAV KOl yla AGYyoug a@Uypavong Tou Bepuoknriou,
aveEOPTATWC TNG EC0WTEPIKNG BEPUOKPATIOg TOL 0épa. ZTINV TEPITIIWAN OUTH EiTe
OpidovTaV OUYKEKPIUEVEG WPEC QVOIYHATOG Twv Tapablpwy, avedaptnNIwg Twv
KAILOTIKWV CUVONKWVY TIOU ETIIKPOTOVOAV EVIOG TOU BepuoknTtiov, gite eégtadovtav ol
TIMEG TN OXETIKNG LYPACING, TOU EAAEIUUOTOC KOPETHOU, KOl AOITIWV TIAPAUETpwY. O
QEPIOPOC aTto 2/2 €wg 20/3/2009 yivotav amo 09:00 1o mpwi pExpl 16:00 10 amoysupa
pe 30% avolypo opo@nc.

3.3 MMeprypagr] TNG KOAAIEPYEIQG

3.3.1 EykotaoTtaaon tng KOAAEPYEIOG

Xpnaogoroiénkav @utd topdatag Lycopersicon esculentum, var. Lorelay. To uBpidlo
ouTO €ival TOTIOUV cluster, AUTOYOVIUOTIOIOUUEVO, OTIEPIOPIOTNG AVATITUENG, UE KOPTIO
MEYAANG diapkelag. Ta @utd ta poprfeuce n AGRIPLANT Kal Ntov QUIpwWUEVA O
KUBoug TteTpoPapBaka GRODAN. H TeAIKN PHETA@UTELON OTO BEPUOKNTIIO £YIVE
02/02/09 ka1 n KOAAIEPYELD €ixe dIAPKEIO Ew¢ TIg 4/06/09.
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3.3.2  Agtaén uiwv

e KABe BepuoKNTIIO LTINPXOV 4 JITIAEC YPOAUUEG QUTELONG, Ol OTIOIEC OTIEiXaV HUETAEL

Toug 1,5 m. Ta QuTa PETA@UTELTNKOV OTO BepPOKNTIIO o€ aroatacel 0,75 m kat 0,33

M €T TWV AMAWV YPAPPWY @UTELONG TNG KABE AITTANG ypapunc.. ‘EtTol o TAnBuapog

TV QUTWV ATaV 2,1 EUTA/ M2, ATIO KABE BEPPOKNATIIO ETUAEXONKAV EVIEAWC TUXaia 20

QUTA, QUTEPEVO OE LTIOOTPWUOTO TeETPoPauBaka Wmou GRODAN MASTER kai

EXPERT, mepAitn kat ehagpometpa(5 amd kdBe vmodotpwua). H emidpaon Ttou

TIEPIBwpiou €EOAEIPONKE PE TNV ETIIAOYN QUTWV ATIO0 TIG 2 ECWTEPIKEG OITIAEC OEIPEG

KOl KABE TIEIPAPOTIKO QUTO EPEPE OTOMIKO KAPTEAAKI e aDEoVTa aplBuo.

3.3.3  KOAAIEPYNTIKEG PPOVTIOEC

Mo v oavamtuén ¢ KOANEPYEID £QOPUOCONKAV Ol OKOAOUBEC KOAAAIEPYNTIKEG

eTEPPATEIC:

¢ Alotiipnon €vog BAOCTOU ava QuTO Kal 5 KapTioi avd TagikapTtia

¢ Xprion TAQCTIKWV OTIAYKWV YO TNV UTIOOTAPIEN TwWV @UTWVY, Ol OTIoiol NTav
depéval o€ opldOvTia CUPPATA TIOU UTIHPXOV OTO OEPUOKATIIO

¢ TokTukA a@aipeon Twv TAAYIWY BAACTWV, XEIPWVOAKTIKA

¢ A@aipeon TwWV UTIOKEINEVWV @QUAAWVY (OTTOQUAAWGT)) META TN CUYKOUION Twv
KOPTIWV TNG LTIEPKEIPEVNC TAEIKAPTIIOG . AUTO CUVEPBOAAE OTN MEiwON vypaacia Kal
TOV KOAUTEPO OEPICUO TWV KATWTIEPWV TUNMATWY TWV QUTWV KOl CUVETIWG OTNV
amo@uyn ovamtuéng aoBevelwv, otnv avénon NG OVAKAOCNG TNG NAIOKNG
OKTIVOBOAIag Kal atnv TaxUTEPN WPIHOVON TWV KOPTIWV.

¢ ToToB£mnan eviog ToU BEPUOKNTTIOL P0G KLUWEANG PE EVTOPa TOL yevoug Bombus
terrestris, yia TNV KOAOTEPN YOVIPOTIOINGN TwV avOEwv.

¢ TomoBEman evidg ToL BepUOKNTIIOL TIAYIOEC KOAAOCG KITPIVOU XPWHOTOC YIO TOV
EAEYXO TOU AAELPWOAN, TNG ALPIOPLLAC KAl TNG APIdAC KOl UTIAE XPWHOTOC VIO TOV
Bpima kai

¢  TEAOG KOPULPOAOYNUO TWV QUTIWV TIPIV TNV 0ydon Taélavlia yla va wpIuacouv

ypPNyopOTEPO Ol UTTAPXOVIEG KAPTIOI KAl yId VO OTOMPOTNCEL N TIAPAywYyr VEWV

@UAMwV Kal TaélavBiwv, Tou dev Ba TIPOAGRAIvVaY va WPILACTOoUV.
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3.3.4 Apdeuon- Airtavon

H dapdeuon Kal n Aitavon tng LSPOTIOVIKNG KOAAIEPYEIAC YIVOTOV E TO CUATNUO TNG
otaydnv apdeuong PE Tapoxn otaAakIwv 1 L/ h. Ot cwAnvwoelg Tiou odnyovucav 1
OpeTTIKO JIGALMA OTIO TIC OEEAPEVEC OTOUC OTOAAKIEC KOl OTI0 KEL OT0 QUTA NTaV
KataokevaouEveg ano PVC. H doaon kai n didpkela tng Gpdeuaong Kal n moiotnta Tou
OPETTTIKOU SIOAUPOTOC EAEYXOVIOV QUTOPOTO WE TO TIpoypapua Management and
Control for Quality in Greenhouse (MACQUG). E@apuOOCTNKE avoIXTO LOPOTIOVIKO
o0OTNUA PE TO OTIOI0 TO aTIOPPEOV BPETITIKO SIGALPO dev ETTAVOXPNOIUOTIOIOUTOY. H
TIOPAOKEUN TOU BPeTTIKOU SIOAVPOTOC €YIVE PE TN XPNon evog H/Y pe 1o KataAAnAo
AOYIOUIKO, P0G OEIPAC OOCOUETPIKWY OVIAIWY, €VOC pH-PETPOU, EVOC OYWYILOUETPOU
Kal Tpwv dggapevwv. H Tiurp tou pH tou dioAvuatog frav 5,6 kal n TR g
NAEKTPIKNG QywYILMOTNTOG avepxotav ota 2,1 dSm'l. H olotaon Tou Bpemukol
SlOAVPOTOC TIOPOUCIAETal GTOV TIOPOKATW TIivOKO. XTO Begppoknmo 1 n apdeuon
Baoilotav oty NAIOKY oKTIvOBoAia Kal e@apuoloviav Otav N dloTvor TV QUTWY
gemepvoloe ta 120 ml yia tnv eAa@poTeTpa, Ta 180 ml yia tov TEpAitn, ta 240ml yia
Tov TIETpoPappBaka tuTtou Master kat Ta 300ml yia Tov TieTpofdupaka t0TIoU Expert.
O pubuog g amoppong nrav Tepimouv 35% Tepimov. H 1TOCOTNTO TOU VEPOU TIOU

€QAPHOLOTAV LTTOAOYIOTNKE ATIO TNV TIOPOKATW OXECN:

E= TR/(I-dr)

‘Otov

E: o alvoAo tou vepou Tou epappolotav (kg/mz2)

TR: n diamvor] tng KaAAiEpyelag (kg/m2+*s)

H diamtvor] uTtoAoyioTtnke oo Tov T0TT0:

TR= A*Rgo

‘Ormouv

RGq: n evepyela aTo tnv €l0EPXOUEVN NAIOKK akKTIvooAia (kj/m2*s) Kai

A: vTtoAoyietal amd tov 010 A=KX*T*a/A 0TI0U KC 0 GUVTEAEDTH TNC KOAAIEPYEIOG, T
0 OULVTEAECTNC OIOTIEPATOTNTAC TOU KOAUMMPOTOC TOU BEPUOKNTIIOU, O 0 CUVIEAEDTNG

e&atuiong Kat A n AavBavouoa Beppotnta e€atpiong og J/kg.
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J1olxeio Moootnta og ppm

K+
Mg+2
S04-=
PO4=
Ca+2
NOT

280
46
40
40
164
233

210 BepUOKNTIIO 2 N gQappoyn TNG apdeuanc BacilOTav oTnv NAIOKN OKTIVOBOAIa Kal

g@apuolotav otav n dI0TIvVON TWV QUTWV EETEpvouae Ta 240ml Kal yia Ta t€ooepa

UTTOCTPWHOTA.

3.4
34.1

Meplypa@n PETPOEWVY
KAIMOTIKEG PETPAOEIG

3.4.1.1 Metpnoelg eEWTePIKOL TIEPIBAANOVTOC

Ol PETPOEIC TIOU KATAYPA@POVTIAV OTO EEWTEPIKO TOL OEPUOKNTIIOL MTaV:

H Beppokpaaia (To, °C) kabwg Kal T0 EAAEIYPO KOopeapoUL tou agpa (Do, kPa)
pe auoOntipa Bepuokpaaioc- vypaciag (tdmmov HDY009TR Hygrotransmitter,
Delta OHM S.r.L., Padova, Italia). To YuXpOUETIPO UTIOAOYI(E TO EAAEIUPO
KOpeopoU TOU O€Pa OTo TIG PETPOEIC TNG BEPUOKPOaTiag Tou uypol Kal Tou
&Npou BepuopeTpou,

H nAlakn aktivoBoiia (RGO, W nTZ) pE TtupavopeTpo (tumouv Middelton

EPO8-E, Brunswick, Victoria, Australia).

3.4.1.2 METPNOEIC ECWTEPIKOV TIEPIBAAAOVTOG

Ol YETPNOEIG TIOU KOTAYPAPOVIAV OTO ECWTEPIKO BEPUOKNTIO HTAV:

H Beppokpaaia (Ti, °C) Kal T0 EAAEIUPA KOpeopoL tou aépa (Di, kPa) (tutou
HD9009TR Hygrotransmitter, Delta OHM S.r.L., Padova, Italia)

H eioepxopevn NAIOKI OKTIVOBOAIO IOV Kol KATW o106 TNV KaAAEpyela (R&,
W m'2) pe mupavopetpo (tomou Middelton EPO08-E, Brunswick, Victoria,
Australia)

H uypacia twv umootpwpdiwv pe aicdnmpa vypaciog (tumou ECH20,

Decagon Devices, Pullman WA.).
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Mo v ouAoyr, TNV OpXIKN €Tmeepyacia Kal TNV Kataypar Twv Oed0UEVWV
XPNolJoToNtnke cUOTNUA CUAAOYAC Kol Kataypo@rg dedopévwyv (ZENO-3200,
Coastal Environmental Systems, Inc., Seattle, WA). OAeq o1 PETPAOEIC AapBavoviav
KGBe 30 OEUTEPOAETITA KOl KATAYPAPOVTIAV N PECT TIMI TOUG KABE OEKa AETTTA.

3.4.2 BIOAOYIKEG METPIOEIC

3.4.2.1 Metpnoeig av&nong Kol avarttugng
O1 petpnoelg Tpaypatorololvtav Kabe 20 nuéPeC, TIC €€NC NUEPOUNVIEC !
25/2/2009
9/3/2009
20/3/2009
10/4/2009
29/4/2009
20/5/2009
4/6/2009
Ma TIg YETPOEIg ETIAEXBNKAV 5 QUTA avd LTTOOTPWHO (20 EUTA avda BEPPOKNTIIO) KAl

o€ KOO PETPNON KaTaypa@ovIiav :

¢ 'YYog oteAExoug

¢ ApIBPOC UAAWV

¢ MNKOG KAl TIAATOG QUAAWV

¢ ApiBuog tagiavoiwv

¢ ApIBuog kapmwv ava taglavlia
¢ ApIBPOC KOUBwv

¢ ApIBuOg KapTwv

¢ ApIBPOg avBEwv
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3A.2.2 YTIOAOYICMOI TIAPAPETPWY AUENONC KAl aVATITLUENG

Y POG OTEAEXOLCG

H pétpnon ywvotav améd tn Bdaon PEXPI TNV KOPu@r] TOL @UTOU, OTO CNMEI0 EPPAVIONG

TOU TIPWTOU PUANOU PE UNKOC MIKPOTEPO Ao 5cm Tiepitou.

ApIBUOC QUANWV

MEeTPNONKE 0 CUVOAIKOG aPIBUOG TwV PUAAWVY avd QUTO.

MPKOC Kot TIAATOG QUAAWY

H pétpnon tou prkoug tou @UAAOUL yIVOTaV OTio TN BAan Tou PioXou W TNV Akpn Tou
ENAOMATOC, EVW N PETPNOT TOU TIAATOUC YIVOTAV OTIO TN MIO GKPN TOU EAACUOTOC TNG
MEYOAUTEPNC aTIOCTACNG WE TNV AAAN AKPN, KABETA TIPOC TO WKOCG TOU QUAAOU. 21N
OUVEXEID LTTOAOYIOTNKE N PECN PUAAIKN ETUPAVEID VA QUTO aTIO TOV TUTIO:

LA= 0.32*L*W (KatoouTa, 2010)

Ortou:

L: To IAKOC TV QUAAWVY O CM

W: 10 TTAGTOC TV QUAAWV O cm Kal

LA: N @UAAIKA €TIIQAVEID avd QUAAO.

Mo Tov UTTOAOYIOHO TNG QUAAIKNG ETUPAVEIOG TWV QUTWV YIVOTAV ABpoicpa NG
ETUPAVEIONG OAWV TwWV QUAAWVY TOU QUTOU.

21N OUVEXEID UTTOAOYIOTNKE 0 OEKTNG (PUAAIKNG ETIQPAVEING. MO TOV LTIOAOYICUO TOU
O€iKTN PUAAIKNG ETUPAVEIOC TIOANATIAACIACTNKE N PUAAIKN ETUPAVEIN VA QUTO UE TNV

TIUKVOTNTO TWV QUTWV TIOU OTNV TIEPITITWAN Pag IoovTal e 2,1.
Ap1Bpo¢g TaglavBiwv

H pétpnon agopoloe tadlavBie¢ Tou eixav MPNKOC MEYOAUTEPO om0 lcm Kal

METPNONKE 0 GUVOAIKOC apIBUOC TOUG avA QPUTO.
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ApIBPOC KOPTIWV ava QUTO
METPNONKE 0 GUVOAIKOC APIBUOC WPILWVY KAl PN KOPTIWY avd (QUTO KOl UTTIOAOYIOTNKE

TO GBPOIoHA TWV KAPTIWV.

ApIBUOC avBEwv
MeTpriOnke 0 apiBUoC Twv avBswv ava taglavlio Kal LTTOAOYIOTNKE TO ABPOIoHO TWV

avBEwv avd QuTo.

Ap1BPOC KOUPBwWVY
O ap1Buog KOUPBwWVY TIPOEKUYPE OTIO TO ABPOICHA TWV PUAAWVY Kal TwV Taglavoiwy Tou

KGBe @utov.

MrKo¢ JecoyovaTiwy dIacTNUATWY
TO MPNAKOG TWV PECOYOVATIWV SIOCTNHATWY TIPOEKUYE ATO TO AOYO TOU WrKOug TOU

OTEAEXOULC TIPOC TOV APIBUO TWV KOPPBWV.

3.5 Z1aTIoTIKO avaAuon

Mo TNV oTtaTIoTIK avAALCN Twv OEOOPEVWV TIOU AREONKaV KATta TN OIAPKEID TOU
TIEIPAPOTOC XPNOIKOTIONONKE 10 AOYIOUIKO TIakéTo SPSS 17.0. Ta amoteAéopata
avoAuBnkav pe tn peBodo General Linear Model kal 1o epyaAgio avaiuvong Repeated
measures. ZNUOVTIKEG OIOQOPEC PETAED TWV HECWV OPWV TWV HETAXEIPIOEWVY MPE TO
KpItNplo kaBopiotnkav amo ) onpaviikommta (significance). Otav n onuavikomta
ntav peyoAltepn omd 1o 0,05 1OTE dgv LTIAPXOV OTATIOTIKA ONUOVTIKEG OIOQOPEC.
Emiong xpnowdotoirénke 10 AoylopIKO TtokETo Microsoft Excel pe tn BorBeia tou

oTtoiou dnuioupyndnkKav Ta dioyPAUHOTA.
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ATtoteAéopata Kal ZulAtnon



4 AToTteEAEoUOTO

4.1 Yviloc duTWV

MepAitng

Huepopnvia

ZxAua 4.1. EEENEN Tou OYPOC TV QUTWV OE LTTOCTPWHO TIEPAITN yia dpdeuon pe 180 ml
Kal yia dapdeuon pe 240ml vepd. Ot ypoppPEC OQAAUOTOC OEIXVOUV TNV TUTIIKI OTIOKAION
TWV PECWV OPWV TWV PETPHOEWV.

210 oxnua 4.1 Ttapouciddetal n €€EAMEN OT0 OYOC TWV QUIWV OE UTIOCTPWHA
TIEPAITN ylO Kavovikp dapdeuon (180 ml)  kal yia dpdevon pe 240 ml vepd.
Mapatnpeital OT1 To VYOG Tov PUTOL OO TIG 25 DePpoudpiou- 20 Mdai'ov TTOPOUaIAdEl
avénon. Evw amé tig 21 Mdiou- 4 louviov Ttapatnpeital otaBepoTnTa 01O VYOG TWV
QUTWV AOYW TOU KOP@OAOYNHOTOC TWV QUTWV. ATIO TN OTATIOTIKI AVAAUCN TIOU €YIVE
Bpébnke OTI Oev UTIAPXEl OTOTIOTIKA GONUOVTIKA  dla@opd  PETOEy Twv  OU0

SIO@OPETIKWVY 00wV APdeLANC, KOBWC N onuavtikotnTa Bpédnke ion e 0,46.

Tests of Between-Subjects Effects

Type lll Sum of
Source Squares df Mean Square F Sig.
Intercept 1342646,702 1 1342646,702 612,537 ,000
Gr 1308,097 1 1308,097 ,597 ,462
Error 17535,538 8 2191,942

Mivakaog 4.1. ATIOTEAéOUATO TNG OTATIOTIKAC avAAUoNG yia To VYOG TWV QUTWV GTOUC
dL0 JIAPOPETIKOVC TPOTIOLC APAEVONG.
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Expert

Hpepopnvia

ZxNua 4.2. EEENEN a10 OYOC TwV QUTWV o€ LTIOOTPWHA Expert yia dpdsuon pe 300 m)
Kal yia apdevan pe 240 ml vepo. Ol -ypapueq OQAAUOTOC OEIXVOUV TNV TUTTIKN ATIOKAION

TWV PECWV 0PV TWV LETPTOEWV.

210 oxAMa 4.2 TTapouolddetal N €EEAIEN ToL DYPOC TwV QUTWVY gt UTIOOTpWHA Expert
yla Kavovikr) apodsuan (300 ml) kai yia apdsvaon pe 180 ml. Mapatnpeital Ot T0 VYOG
TOU QUTOU 0To TIG 25 DePpoudpiou- 20 Mdi'ou TTapouaiadel avénon. Evw amo 1g 21
Mdiou- 4 louviov Tapatnpeital oTafepdTNTA OTO0 VYOG TWV @PUTWV AOYw TOU
KOP@OAOYNUATOC TWV QUTWV. ATIO T OTOTIOTIKI aVAAUGT) TIOU £yIve Bpebnke OTI dev
UTIAPXEl OTATIOTIKA ONUAVTIKI] Ola@opd PETOED Twv 000 OJIOPOPETIKWY TPOTIWV

apdeuong , KaBwg n onuavikotnta givai 0,302.

Tests of Between-Subjects Effects

Type Il Sum of
Source Squares df Mean Square F Sig.
Intercept 1018642,843 1 1018642,843 2178,712 ,000
Gr 618,998 1 618,998 1,324 ,302
Error 2337,718 5 467,544

Mivakag 4.2. ATIOTEAEOUATA TN OTATICTIKAG AVAAUONG yia TO OPOC TWV QUTWV OTOUG
dU0 BIOPOPETIKOVC TPOTIOVC APdELONG.
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Zxnua. 4.3. EEENEN 010 UYOC TV QUTWVY 0g LTTIOOTPWHO Master yia dpdsuon 240ml kai
yla apdguon pe 240ml vepo. Ol ypouPEG OCQAAUATOC OEIXVOUV TNV TUTTIKA OTTOKAIOT TWV

MECWV OPWV TWV PETPAOEWV.

210 oxnua 4.3 Ttapouaiadetal N €€EAIEN TOL OYOC TWV QPUTWV OE LTIOCTPWUO Master
yla Kavovikn aposuan (240ml) kaiyia apdeuon pe 180 ml. Mapatnpeital Ot 10 VYOog
TOL QUTOL amo T 25 PeRpoudpiov- 20 Mdiou Tapouaiddel avénon. Evw omd Tig 21
Mdai'ou- 4 louviov Topatnpeital oTtaBepOTnNTa OTO0 UVYOC TWV QUTWV AOGYw TOU
KOP@OAOYNHUOTOG TwV QUTWV. ATIO TN OTOTIOTIKI] OVOAUCT] TIoU €ylve Bpebnke Ot
UTIAPXEl OTOTIOTIKA ONUOVTIKI Ola@opd PETOEL Twv OLO JIOPOPETIKWY TPOTIWV

apdeuong, kabwg n onuavtkotnta ivai 0,003.

Tests of Between-Subjects Effects

Type lll Sum of
Source Squares df Mean Square F Sig.
Intercept 1263033,587 1 1263033,587 3531,416 ,000
Gr 8498,232 1 8498,232 23,761 ,003
Error 2145,938 6 357,656

Mivakag 4.3. ATIOTEAEOUATO TNG OTATIOTIKNAG avAALONG YO TO UPOC TWV QUTWVY OTOUG
OU0 BIOPOPETIKOVC TPOTIOLC Apdeuanc.
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EAa@pomerpa

Hpepopnvia

ZxNua 4.4. EEENEN 010 LYOC TWV QUTIWV OE LTIOCTPWHA EAAPPOTIETPA VIO GPOELCT ME
240ml kai yio apdevon pe 120 ml. Or1 ypappég oQAAUATOC OEIXVOUV TNV TUTTIKI] aTIOKAION

TWV HEGWV OPWV TWV PETPHOEWV.

210 oxnua 4.4 Tapouaiadetal n €EEAIEN TOU UYOC TWV QUIWV O UTIOCTPWHA
ENOQPOTIETPO YIO KOAVOVIKN dpdevon (120ml) kot yia dpdevon pe 180 ml vepo.
Mapatnpeital 0Tt 1o VYPOC Tov PUTOL aTo TIg 25 DeBpouvapiov- 20 Mdi'ou TTapoualdlel
avénon. Evw amo g 21 Mdai'ou- 4 louviou Ttopatnpeital PEiwaon ota QUTIA TIoU
epapuoletal dapdevon 120 ml Adyw KATAOTPOQrC €VOC QUTOD. ATIO TN OTATICTIKN
avaAuan Tou €yive BPEBNKE OTI OV UTIAPXEl OTATIOTIKA ONUAVTIKN dla@opa PETAED

TV dUO JIAPOPETIKWY TPATIWV APSEVONG, KABWG N onuavtkotnta sival 0,401.

Tests of Between-Subjects Effects

Type Il Sum of
Source Squares df Mean Square F Sig.
Intercept 1299947,666 1 1299947,666 662,065 ,000
Gr 1544,421 1 1544,421 187 ,401
Error 15707,805 8 1963,476

Mivakag 4.4. ATTOTEAEGUOTA TNG OTATIOTIKAC avVAAUONG YA TO DPOC TWV QUTWV OTOUC
OO0 BIOPOPETIKOVC TPATIOLC APAELTNC.
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4.2 Ap1BUOC PUANWY

11-dep 3-Map 23-Map 12-Amp 2-Mai 22-Mai 11-lovv
Huepopunvia

ZxNua 4.5. ApIBUOC UMWY o LTIOOTPWHA TIEPAITN yia dpdevon pe 240ml vepol Kal
yio apdeuan pe 180 ml vepd. Ot ypaupEG TQEAAMIATOC OEIXVOUV TNV TUTIIKY OTIOKAION TWV
METWV OPWV TWV PETPIOEWV.

210 oxnua 4.5 Ttapouaiadetal 0 aplBPog UAAWY € LTTOCTPWHA TIEPAITN yia Gpdeuon
pe 240ml vepou Kal yia apdeuon pe 180 ml vepd. Mapatnpeitar 0T 6 apiBudg tov
QUMWY AUEAVEL KATA TIC TECOEPIC TIPWTEC PETPNOEIC. EVQ KOTA TNV TIEUTITN PETPNON
TIapOTNPEiTal Peiwan otov apiBPo Twv EUAAWVY AOYw TNG a@aipeECNg TWV KOTWTEPWV
LTIEPWPIPNWY QUAAWV. ZTIC 000 ETIOUEVEC PETPNOEIC TTapatnpeital adénan tou apibuol
TV UANWV KOl oTa 000 BeppoknTIa. ATIO TN OTOTIOTIKI] av&AUcn TIoU £yive PPEBnke
OTl OV UTTAPXEl OTATIOTIKA CNUOVTIKI S10@OPa YETAEL TwV dUO JIOPOPETIKWV TPOTIWV

apdeuang, Kobw¢ n onuavukotnta givai 0,351.

Tests of Between-Subjects Effects

Type Ill Sum of
Source Squares df Mean Square F Sig.
Intercept 25920,129 1 25920,129 1170,586 ,000
Gr 21,729 1 21,729 ,981 ,351
Error 177,143 8 22,143

Mivakag 4.5. ATIOTEAECUOTA TNG OTATIOTIKAC avAAUGNG YO TOV ApIBUO TwV QUAAWVY TWV
QUTWV OTOUC dLO BIAPOPETIKOVG TPOTTIOUC Apdeuanc.
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11-depB 3-Map 23-Map 12-Amp 2-Mai 22-Mai 11-louv

Huepounvia

ZxAua 4.6. ApIBUOC QUAAWVY Ot LTIOOTPWHA Expert yia apdevan pe 240ml vepol  Kal
yia dpdevon pe 300 ml vepd. Ot YPAUPEC TEAANIOTOC SEIXVOUV TNV TUTTIKA OTIOKAIGN TWV
MECWV OPWV TWV PETPIOEWV.

210 oxnua 4.6 TtapouaIAleTal 0 aplBUOC UANWY € LTIOCTPWHO Expert yia dapdsuon
pE 240m] vepol Kal yia apdevon pe 300 ml vepd. Mapatnpeital 6Tt 6 apIBUog Twv
QEUAWV aLEAVEL KATA TIC TECTEPIC TIPWTEG PETPNOEIC. EVe KATA TNV TIEUTITN PETPNON
TiapatnpEEital yeicoon otov aplBpo twv @OAAWV AdYol TNG AQaipEONC TWV KATWTEPWV
UTTEPWPIMWY QUAAWV. ETtiong Tmapatnpeital Katd tnv €R3oun HYETPNGON OTO LUTIOCTPWHA
Expert mouv yivetal dpdevon pe 240ml vepol pla peiwan oTov apiBuo twv @UAAWY
AOYW PNXOVIKOD TPOULMOTIOPOU. ATIO TN OTATIOTIKA avAAuon Tou €yive Bpednke oOTl
Oev UTTIAPXEl OTATIOTIKA ONUAVTIKI dla@opd HETAED TwV OUO SIOPOPETIKWY TPOTIWYV

apdeuanc, Kabwe n onuavtkoTnta gival 0,359.

Tests of Between-Subjects Effects

Type Il Sum of

Source Squares df Mean Square F Sig.
Intercept 20952,551 1 20952,551 2065,744 ,000
Gr 10,347 1 10,347 1,020 ,359
Error 50,714 5 10,143

Mivakag 4.6. ATIoTeAéGPOTA TNG OTOTIOTIKNC OVAALCONG YIO TOV OPIBUO TWV QUAAWY wijv
(PUTWV OTOUC dLO JIAPOPETIKOVC TPOTIOLE APOEVONG.
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11-dep 3-Maop 23-Map 12-Amp 2-Mai 22-Mai 11-louvv
Huepounvia
ZxAua 4.7. ApIBUOg UAAWY e UTIOCTPWUO Master yia apdevon pe 240ml vepod Kal yia
apdevan pe 240ml vepod. Ol ypOaUPEG OQAAJOTOG OeiXVouv TNV TUTIIKI OTIOKAION TWV

MECWV OPWV TWV PETPHOEWV.

210 oXNua 4.7 TtapoucIAdeTal 0 apIBUOC @UAAWY e LTIOCTPWHA Master yia apdeuan
pe 240ml vepd Kal yia apdsuvon pe 240ml vepd. Mapatnpeital Ot 6 aplOPog Twv
@UANWV aLEAVEL KATA TIC TECOEPIC TIPWTEC PETPNOEIC. Evd KOTA TNV TEPTIIN PETPNON
TIapatnpEEital Yeiwon otov apiBpo Twv EUAAWY AOYW NG a@aipecng TwV KATWTEPWV
UTIEPWPIPWY QUAAWVY. ZTIC d00 ETIOPEVEC YETPNOEIC TTapaTnpEital adénaon touv aplBuol
TWV EUAAWV Kal oTa dV0 BeppoKATIIA. ATIO TN CTATIOTIK OVAAUGH TIOU €yIVE BPEBNKE
OTI LTIAPXEl OTATIOTIKA ONUAVTIKA Sla@opd HPETAED TwV dUO SIAPOPETIKWY TPOTIWV

apdeuong, KaBwg n onuavtikotnta givai 0,027.

Tests of Between-Subjects Effects

Type lll Sum of

Source Squares df Mean Square F Sig.
Intercept 26029,733 1 26029,733 3695,073 ,000
Gr 59,733 1 59,733 8,479 ,027
Error 42,267 6 7,044

Mivakag 4.7. ATToTeAéoPOTA TN OTATIOTIKNAG AVAALONC YIO TOV OPIBUO TWV QUAAWY TWV
(PUTWV OTOUC dLO JIAPOPETIKOVG TPOTTIOUE APSELONC.
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EAa@pOTIETpO

11-dep 3-Map 23-Map 12-Amp 2-Mai 22-Mat 11-lovv
Huepounvia

ZxAua 4.8. ApIBUOC WOAWY O€ LTIOCTPWHN EAAPPOTIETPAC Yia Apdeuan Pe 240ml Kai
yla apdeuaon pe 120 ml vepd. Ol ypaPPEG OEAAIOTOC dEIXVOUV TNV TUTTIKA ATIOKAICN TWV
HMECWV OPWV TWV UETPHTEWV.

210 oxnua 4.8 TtapouacidleTal 0 apIBPOg UAAWY OE LTIOCTPWHA EAAPPOTIETPAC I
apdevon pe 240ml kou yia apdsvaon pe 120 ml vepd. Mapatnpeital 0Tl 6 aplBPoC Twv
QEUAWV aULEAVEI KATA TIC TECOEPIC TIPWTEC PMETPNOEIC. EVWD KATA TNV TIEUTITN YETPNON
TiapatnpEital peiwon otov aplOud twv UAAWY AOYW TNE aQAIpECNC TWV KOTWTEPWV
UTTEPWPIPWY QUANWV. ZTIC dV0 ETIOUEVEG UETPROEIC TTAPATNPEITAlI alEnaon Tov apIOuoL
TWV QUAAWV Kal ata 00 BepUoKNTIA. ATIO TN OTATIOTIKI OVAAUGT) TIOU €yIve BpEOnKe
OTI deV UTIAPXEl OTATIOTIKA GNUAVTIKN dla@opd PHETAED TwV SUO0 SIOPOPETIKWY TPOTIWV

apdeuong, KaBWE N onuavtikotnta gival 0,052,

Tests of Between-Subjects Effects

Type lll Sum of

Source Squares df Mean Square F Sig.
Intercept 30284,800 1 30284,800 1637,016 ,000
Gr 96,057 1 96,057 5,192 ,052
Error 148,000 8 18,500

Mivakag 4.8. ATIOTEAECUOTA TNE OTATIOTIKAG AVAAUCNG YO TOV apIBUO Twv QUANWY TwWV
(QUTWV OTOUC dLO BIAPOPETIKOVC TPOTIOUC APAEVONC.
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4.3 ApiGuoc KopBwv

MepAitng

11-def 3-Map 23-Map 12-Amp 2-Mai 22-Mai 11-louvv

Hpepounvia

ZxAua 4.9. ApIBuoC KOUPwVY og LTIOCTPWHA TIEPAITN yia Apdsuon Pe 240ml Kal yia
apdevon he 180 ml vepd. Ol ypauPEG OQAAPOTOC OEiXVOUV TNV TUTIIK OTIOKAION TWV

MECWV OPWV TWV PETPHOEWV.

210 oxnua 4.9 Tapouoidadetal 0 ApIBPOC Twv KOPBWVY 0g ULTIOCTPWHO TIEPAITN Yia
apdevan me 240ml kat yio dpdsvon pe 180 ml vepd. ATO TN CTATIOTIKA AVAAUGH TIOU
€ylve PBpeOnkKe OTI dev UTIAPXEl OTOATICTIKA CNUOVTIKA dla@opd MPETAEL Twv OuLo

SIAPOPETIKWV TPOTIWV APdELONG, KABWE N oNUAVTIKOTNTA gival 0,396.

Tests of Between-Subjects Effects

Type lll Sum of

Source Squares df Mean Square F Sig.
Intercept 43850,057 1 43850,057 1273,653 ,000
Gr 27,657 1 27,657 ,803 ,396
Error 275,429 8 34,429

Mivakag 4.9. ATIOTEAEOUATA TNG OTATIOTIKAG AVAALCNG VIO TOV APIOUO TWV KOPPBWY TwV
QEUANWV TWV QUTWV OTOUC dUO dIAPOPETIKOVC TPOTIOVLG APSELONG.
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Expert

11-def 3-Maop 23-Maop 12-Atp 2-Mait 22-Mai 11-louvv

Huepounvia

Zxnua 4.10. ApIBuog KOPPwY og LTIOCTPpWUO Expert yia dpdsuon ye 240ml vepd Kat yia
apdeuvon pe 300ml vepd. Ol ypappeG a@AAPATOC OEiXVOULV TNV TUTIIKA OTIOKAIGN TWV

MECWV OPWV TWV UETPNOEWV.

210 oxqua 4.10 TtapouoiddeTal 0 aplBPOg TwV KOUPBwVY o€ LTIOCTPWHO Expert yia
apdevon pe 240ml vepo Kal yla apdsuon pe 300ml vepod. ATIO TN OTOATICTIKI] AVAALGT
TIOU €yIlve BPEBnkKe OTI deV UTIAPXEl OTATIOTIKA CNUAVTIKA dlo@opd PMETAED Twv duo

SIAPOPETIKWV TPOTIWV APAELONC, KABWC N onuavTikoTnta givai 0,379.

Tests of Between-Subjects Effects

Type lll Sum of

Source Squares df Mean Square F Sig.
Intercept 34255,347 1 34255,347 2032,097 ,000
Gr 15,673 1 15,673 ,930 379
Error 84,286 5 16,857

Mivakag 4.10. ATIOTEAEGUOTO TNG CTATIOTIKNG AVAALCNG YIO TOV OPIBPO TWV KOUPBWV
TWV EUAAWVY TWV QUTWV OTOUC dUO dIAPOPETIKOVG TPOTIOVE Gpdeuanc.
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Master

ZxAua 4.11. AplOuog KOuRwv o vmtéoTpwua Master yia dpdevon pe 240ml vepd Kai
yia dpdevon pe 240ml vepd. Ol ypaupéC o@AAUATOC dEiXVOLV TNV TUTIIKI OTIOKAION TWV

HECWV OPWV TWV PETPHTEWV.

210 oxAua 4.11 TtapoucIAdeTal 0 apIBUOC Twv KOUPBwv ot LTTOCTPpWUO Master yia
apdevan pe 240ml vepod Kal yia apdsuvon pe 240ml vepd. ATO TN OTATIOTIKI] AvAALON
TIOU €yIve PBpéBnke OTI dev LTIAPXEI OTATIOTIKA ONUAVTIKA dlo@opd HETAED Twv Lo

SlOPOPETIKWV TPOTIWV ApdeLoNC, KOBWC N onuavIikotnta gival 0,067.

Tests of Between-Subjects Effects

Type lll Sum of

Source Squares df Mean Square F Sig.
Intercept 43416,096 1 43416,096 3419,873 ,000
Gr 63,525 1 63,525 5,004 ,067
Error 76,171 6 12,695

Mivakag 4.11. ATtoteAéouata TNG OTATIOTIKNAG AVAAUGCNG VIO TOV OpIBUO TwV KOUPBWVY
TWV UAAWY TWV QUTWV OTOLG dUO JIAPOPETIKOUC TPOTIOVS APSELANC.
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EAagpomeTpa
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11-Pep 3-Map 23-Map 12-Amp 2-Mat 22-Mai 11-1louv

Huepounvia
ZXNUa 4.12. AplBuog KOUBwvY ge LTIOCTPWHA EAAPPOTIETPOC Yia Apdsucn pe 240ml

vePO Kal yia dpdeuon pe 120 ml vepd. Ot ypaupég o@AAPatog deiXvouv TNV TUTIIKN

OTIOKAIOT TWV HECWV OPWV TWV PETPITEWV.

210 oxnua 4.12 TtapouaoidleTal 0 apPIOUOC TwV KOPPBWVY ge LTTOCTPWHA EAAYPOTIETPOC
yla apdeuan e 240ml vepd Kal yia dpdevon pe 120 ml vepd. ATO TN OTATIOTIKA
OVAAUGH TIOU €YIVE PPEONKE OTI deV UTIAPXEl CTATIOTIKA ONUAVTIKA Jla@opd HETAEL
TWV dU0 SIOPOPETIKWV TPOTIWY APSELONG, KOBWG N oNUAVTIKOTNTA gival 0,108.

Tests of Between-Subjects Effects

Type lll Sum of

Source Squares df Mean Square F Sig.
Intercept 50437,729 1 50437,729 1602,651 ,000
Gr 103,214 1 103,214 3,280 ,108
Error 251,771 8 31,471

Mivakag 4.12. ATIOTEAEOUATA TNG OTATIOTIKAC AVAALCTC YI0. TOV OPIOUO TwV KOUBwWV
TWV QUAAWV TWV QULTWV OTOUC dLO JIAPOPETIKOUC TPOTIOLC Apdeuanc.
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4.4 ApiOuoc oTauvpwv

MepAitng

ZxAua. 4.13. ApIBUOC OTOLPWY OE UTIOCTPWHO TIEPAITN YIA KOVOVIKN 0,p8¢uan 240mi
VEPO Kal yia apdevan pe 180 ml vepd. O1 ypauuéC o@AAUOTOG OEiXVOuV TNV TUTIIKA

OTIOKAIGN TWV PETWV OPWV TWV PETPITEWV.

210 oxnua 4.13 TtapoucIAZeTal 0 apIBUOC TWV CTOUPWVY CE UTIOCTPWHA TIEPAITN Yyia
apdevon pe 240ml vepd kat yia dpdevon pe 180 ml vepd. . Ze OAeC TIC UETPNOEIG
TIapatnpeital pia otaBepr] avénon tou apiBuol Twv otavpwv. Mapd Povo GTtnv
TEAELTAIO PETPNON TIAPATNPEITAl PEIWON OTOV APIBUO TWV CTAUPWVY TIOU O@EIAETAI OE
MNXOVIKO TPOULUOTIONO. ATIO T OTOTIOTIKN avAAuon Tou €yive Bpédnke OTI dev
UTTAPXEl OTATIOTIKA ONUOVTIK Jla@opd MHETAED TwV OUO JIOPOPETIKWY TPOTIWYV

apdeuang, KaBwe n onuavtikotnta givail 0,406.

Tests of Between-Subjects Effects

Type Il Sum of

Source Squares df Mean Square F Sig.
Intercept 2401,429 1 2401,429 1293,077 ,000
Gr 1,429 1 1,429 ,769 ,406
Error 14,857 8 1,857

Mivakag 4.13. ATIoTEAECUOTA TNE OTATIOTIKAG aVAAUCNG VIO TOV apPIOUO TwV CTAUPWY
TWV EUAAWY TWV QLTWV OTOLE dUO JIAPOPETIKOVC TPOTIOVC APdELONC.
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Expert

ZXnua 4.14. AplIBuOC oTauPWVY € LTIOCTPWUO Expert yia 1 apdsuaon he 240ml vepd Kai
yla apdevan pe 300ml vepd. Ol ypOaUUEG OQAAUOTOC OEIXVOUV TNV TUTIIKA OTIOKAION TWV

MECWV OPpwWV TWV PETPHTEWV.

210 oxnua 4.14 Ttapouoiddetal 0 apIBPOg TwV OTAUVPWV Ot LTIOCTPWHA EXxpert yia
apdeuon pe 240ml vepod kal yia dpdevon pe 300 ml vepd. . Ze OAeC TIC METPNOEIG
TIapaTnPEEital plo otabepr) avénon tou aplBuol Twv otauvpwv. Mapd povo oTnv
TEAELTAIO PETPNON TIAPATNPEITAl PEIWON OTOV APIBUO TWV CTAUPWV TIOL OPEIAETAI O€
MNXOVIKO TPOUUOTIONO. ATIO TN OTOTIOTIKA avAAucn Tou €yive PpEbnke OTI dev
UTTAPXEl OTOTIOTIKA ONUOVTIK Olo@opd HETAED Twv OU0 JSIOQPOPETIKWY TPOTIWV

apdeuong, KabBwe N onuavTikotNTa givail 0,523.

Tests of Between-Subjects Effects

Type Il Sum of

Source Squares df Mean Square F Sig.
Intercept 1626,673 1 1626,673 1388,624 ,000
Gr ,551 1 ,551 470 ,523
Error 5,857 5 1,171

Mivakag 4.14. ATIoteAéGUATA TNE OTATIOTIKAG AVAAUCNG YIA TOV APIBPO TWV OTALPMV
TWV QUAAWY TWV QUTWV GTOUC dUO JIAPOPETIKOVE TPOTIOVC APAEVONC.
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Master

Huepopnvia

ZxnNua. 4.15. ApIBuoc otauvpwv ae LTIOoTpwWHa Master yia Kavovikny dpdevon pe 240ml
VEPO Kal yia apdevan he 240ml vepd. O1 ypappég o@AAUOTOG OgiXVouv TNV TUTIIKA

OTTOKAIOT] TWV HETWV OPWV TWV LETPHTEWV.

210 oxAua 4.15 TapouciadeTal 0 apiBPOg TwvV OTAUPWVY CE LTIOCTPWHA Master yia
apdevon pe 240ml vepd Kal yia dpdevon pe 240ml vepd. Ze OAeC TIC METPNOEIG
TIapatnpEeital pia otabepry avénon Tou aplBpol Twv otavpwv. Mapd pévo otnv
TEAELTAIO PETPNON TIAPATNPEITAL PEIWON OTOV APIBPO TWV CTAUPWV TIOU OPEIAETAI O€
MNXOVIKO TPOALUOTIONO. ATIO TN OTATIOTIKA avaAuon Tiou €yive Bpédnke OTI Oev
UTTAPXEl OTOTIOTIKA ONUAVTIKY Jla@opd MPETAED TwV dUO0 JIOPOPETIKWY TPOTILV

apdeuanc, KaBwg n onuavtikotnta givai 0,835.

Tests of Between-Subjects Effects

Type lll Sum of

Source Squares df Mean Square F Sig.
Intercept 2211,630 1 2211,630 1804,827 ,000
Gr ,058 1 ,058 ,048 ,835
Error 7,352 6 1,225

Mivakag 4.15. ATtoteAéguoTa TNG OTATIOTIKNC AVAAUCTC YIO TOV ApPIOPO TWV GTOUPWV
TWV UAAWVY TTOV  (QUTWV OTOUC U0 SIO@OPETIKOUC TPOTIOVE APAELONC.
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EA0@pOTIETPO

Huepounvia

ZxXNUa 4.16. ApIBUOC OTOUPWY OE LTIOCTPWHO EAAPPOTIETPA YIa dpdevan pe 240ml vepd
Kal yla dpdevon pe 120ml vepd. Ol ypappég a@AAUATOC dEiXVOUV TNV TUTIIKI OTIOKAIGN

TWV PECWV OPWV TWV PETPOEWV.

210 oxNua 4.16 Topouacidletal 0 apIOPOC TWV OTAUPWY O UTIOOTPWHO EANPPOTIETPA
yia apdsuon he 240ml vepod kait yia dpdeuan he 120 ml vepd. Ze OAeC TIC METPNOEIC
TIapatnpEEeital pyia otabepr] avénon tou apiBuol Twv otavpwv. Mapd upoévo otnv
TEAELTAIO PETPNON TTAPATNPEITAI PEIWTN OTOV APIBPO tow CTAUPWV TIOU OQEIAETAl O€
MNXOVIKO TPOUMOTIONO. ATIO T OTOATIOTIKA) OVAAUGHN TIOL €yIVE PPEONKE OTI dgv
UTTAPXEl OTOTIOTIKA ONUAVTIKA dla@opd HETAED Twv OU0 SIAPOPETIKWY TPOTIWYV

apdeuong, Kabwg N onuavtkota givai 0,842.

Tests of Between-Subjects Effects

Type lll Sum of

Source Squares df Mean Square F Sig.
Intercept 2556,129 1 2556,129 846,000 ,000
Gr ,129 1 ,129 ,043 ,842
Error 24,171 8 3,021

Mivakag 4.16. ATIOTEAEGUOTO TNG CTATIOTIKNG AvAALGNG YA TOV aPIOUO TWV CTALVPWY
TWV EUAAWY TWV QUTWV 0TOUC dUO JIAPOPETIKOVE TPOTIOLE APSEVONG.
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4.5 AptOuoc Twv AvBswv

ZxNua. 4.17. AplOpocg avBiéwv oe LTIOoTPWA TIEPAITN yia apdeuon he 240ml vepd Kal
yla apdevan pe 180 ml vepd. Ol ypaUUES OQEAAUATOC OEIXVOULV TNV TUTIIKA OTIOKAIO TWV
MECWV OPWV TWV PETPATEWV.

210 oxnua 4.17 Ttopouolddetal 0 aplOPog Twv avOEwv O LTIOCTPWHA TIEPAITN Yia
apdevon pe 240ml vepd Kal yia apdevon pe 180 ml vepd. Katd TIC TIEVIE TIPWTEC
METPAOEIC TTAPATNPEITAl pIo oTaBePr abénan aTov apIOUd Twv avBéwv. Eveo Katd tnv
EKTN KOl €BS0OUN PETPNCN TIOPATNPEITAl YEYAAN HEIWON OTOV APIBPO TwV aVOEWVY Kal
aUTO O@EiAeTal OTNV AVENON TWV KOPTIWV. ATIO TN OTATIOTIKA] OVAAUGH TIOU £YIVE
Bpébnke OTI Oev UTIAPXEl OTATIOTIKA ONUOVTIKA dlo@opd  HETAEL Twv  duo

SlOPOPETIKWV TPOTIWV APOEUONC, KOBWG N anuavtikotnta ivai 0,851.

Tests of Between-Subjects Effects

Type Il Sum of

Source Squares df Mean Square F Sig.
Intercept 33223,214 1 33223,214 515,146 ,000
Gr 2,414 1 2,414 ,037 ,851
Error 515,943 8 64,493

Mivakag 4.17. ATIOTEAEOUATO TNE OTATIOTIKNG AVAAUCTC YIO TOV OpIBPO Twv avBEwv
TWV QUTWV OTOUC dUO JIAPOPETIKOVC TPOTIOUG APAELTNC.
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Huepounvia

ZxnAua 18. ApIBuog avBéwv oe LTIOCTPpwWHO Expert yia dpdevon pe 240ml vepd kat yia
apdevon pe 300ml vepd. Ol ypAPPEG TQAAUOTOC O€iXVOUV TNV TUTIIKA OTIOKAION TWV
MECWV 0PV TWV UETPIGEWV.

210 oxnua 4.18 Tapoucidletal 0 aplBPoC Twv avBéwv ae LTIOOTpwHA Expert yia
apdeuaon pe 240ml vepd Kal yia apdevon pe 300ml vepd. Katd TIC TEGOEPIC TIPWTEG
METPNOEIC TTapATNPEITal hia aTtaBepr) ad&nan oTov aplBPo Twv aveéwv. Evw katd tnv
TIEUTITN KAl €KTN UETPNON TTOpATNPEITal PeEYAAN PEiwon aTtov aplOPo Twv avBEwyv Kal
auTO o@eiAeTal GTNV aLENoN TwWV KAPTIWV. Eva Katd tnv £Bdoun pETpnan dev LTTAPXEL
YPOMPUN CQAAUOTOC KOBWE N TUTIKA OTIOKAION €ival PnNdeVIKr) a@ol 0 aplBuog Twv
avBEwv eival TIOAD PIKPOC. ATIO TN OTATIOTIKI) OVAAUGH TIOU €yive PpEBnke OTI dgv
UTTAPXEl OTOTIOTIKA ONUAVTIKY Ola@opd HETAED Twv OU0 SIAPOPETIKWY TPOTIWV

apdevang, KABwWC N onuavtikotnta gival 0,402.

Tests of Between-Subjects Effects

Type Il Sum of

Source Squares df Mean Square F Sig.
Intercept 22323,349 1 22323,349 358,498 ,000
Gr 52,083 1 52,083 ,836 ,402
Error 311,345 5 62,269

Mivakag 4.18. ATIoTeEA(éOUATO TNG OTATIOTIKAG AVAAUCTC IO TOV apIBUO TwV avOEwv
TWV QUTWV GTOLG SUO BIOPOPETIKOVC TPOTIOUC dpdeuanc.
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Huepopnvia

ZxNua. 4.19. ApiBuog avBéwv ae LTTOGTPpwWUC Master yia dpdsuan Pe 240ml vepd Kat yia
apdevon pe 240ml vepo. Ol ypaPPEC OEAAUOTOG OEIXVOUV TNV TUTIKI ATIOKAIGN TWV
HECWV 0PV TWV UETPIOEWV.

210 oxnua 4.19 TapoucIAdeTal 0 apIBUOC TwV avBEwv oe LTTOOTPpwWHA Master yia
apdeuan 240ml vepo Kal yia apdevon pe 240 ml vepd. Katd TIC TECOEPIC TIPWTEC
METPNOEIC TTOpATNPEITAl pia oTaBepr) al&nan oTov apIBUo Twv aveswyv. Eveo Katd TNV
TIEUTITN KOl €KTN PETPNON Ttapatnpeital peydin peiwaon otov aplud twv aveéwv Kal
auTO o@eiAeTal OTNV aLENoN TwWV KAPTIWV. Eve Katd TNV £Rdoun YETpnon dev LTIAPXEI
YPOUUA CEAAUATOC KABWE N TUTIKA OTIOKAION €ival Pndevikn a@ol 0 aplBuog twv
avBEwv eival TIOAD HIKPOC. ATIO TN OTATIOTIKA avAAuon TIov €yive BpeOnKe OTI eV
UTTAPXEl OTOTIOTIKA ONUOVTIKI Olo@opd HETAED TwV dUO JSIOPOPETIKWVY TPOTIWV

apdeuong, KaBw¢ n onuavTtkotnta givai 0,776.

Tests of Between-Subjects Effects

Type lll Sum of

Source Squares df Mean Square F Sig.
Intercept 25410,000 1 25410,000 523,660 ,000
Gr 4,286 1 4,286 ,088 776
Error 291,143 6 48,524

Mivakag 4.19. ATToteAégPOTA TNG OTATIOTIKNG AVAALCNG YIO TOV OPIBUO TwV avOEwv
TWV QUTWV OTOLC SUO BIOPOPETIKOVC TPOTIOUC APdELONC.
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40

ZxAua 4.20. ApIBUOG avBEwv 0 LTIOOTPWHA EAAPPOTIETPA YIO Apdeuan pe 240ml vepd
Kal yio dpdevon pe 120ml vepd. Ol ypOPPEG OCQAAUATOC OEIXVOUV TNV TUTTIKN OTIOKAIGH
TWV HECWV OPWV TWV UETPITEWV.

210 oxnua 4.20 TTopouLOoIAleTal 0 APIBPOG TwWV AVOEwWY O LTIOCTPWHO EANPPOTIETPA
yia dpdevon pe 240ml vepod Kal yia apdeuan pe 120 ml vepo. Katd TIC TPEIC TIPWTEC
METPNOEIC TTOpATNPEITAl Yo oTaBepr) av&naon oTov aplBPo Twv aveéwv. Eve oTIig TPEIQ
UTTOAOITIEG TTOPOTNPEITAl pPeiwan oTov aplBud Twv avBEwv KAl auTO O@EIAETAlI TNV
al&non twv KapTwyv. Eve Katd Tnv £R3oun YETPNon O&v UTIAPXE! YPAUM CGQAAUATOC
KaBwC n TUTIIKA OTIOKAION €ival PNdevik a@ol 0 apiBPog Twv avBéwv gival TToAD
MIKPOC. ATIO TN OTOATIOTIKI] aVAAUGT TIOU €yIve BPEONKe OTI dev LTIAPXElI OTATIOTIKA
oNUAVTIKA dla@opd HETAEL TwV OUO0 JIAPOPETIKWY TPOTIWV APdeLoNng, KaBWC n

onUAVTIKOTNTA gival 0,856.

Tests of Between-Subjects Effects

Type Ill Sum of

Source Squares df Mean Square F Sig.
Intercept 29335,557 1 29335,557 1478,394 ,000
Gr , 700 1 ,700 ,035 ,856
Error 158,743 8 19,843

Mivakag 4.20. ATIOTEAEGUATO TNG OTATIOTIKNAG AVAALGNG YIO TOV PIBUO TwV avOEwv
TWV QUTWV OTOLC SUO BIOPOPETIKOVC TPOTIOLE APOEVONG.
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4.6 ApiOuoc KapTtwv

11-deP 3-Map 23-Map 12-Atp 2-Mai 22-Mait 11-louv

Huepounvia

ZXAMa 4.21. ApIBUOC KAPTIWV O LTIOCTPWHA TIEPAITN yia dpdeuon pe 240ml vepd Kal
yia dpdevon he 180 ml vepd. Ol YPOUPEG TEAAUOTOG OEIXVOLV TNV TUTTIKI OTIOKAIGH TWV

HECWV OPWV TWV PETPHTEWV.

210 oxnua 4.21 TopouoIAdETal 0 APIBPOC TWV KOPTIWV O LTIOOTPWHO TIEPAITN yia
apdeucon pe 240ml vepd kal yia dapdsuvon pe 180 ml vepd. Mapatnpeital pia otadepn)
av&non otov aplBPO TWV KOPTIWV O OAEC TIC YETPNOEIC. MNMapd PYovo oTnv TeAevTaia
METPNON €XOULUE HEIWON GTOV APIOUO TWV KAPTIKV AOYW OTIOPAKPUVONCG TWV WPIHWVY
KOPTIWV KOTA TNV CUYKOWION TWV @QUTWV. ATIO TN OTATIOTIKA avAAuon Tou EYIVE
Bpébnke OTI dev UTIAPXEl OTOTIOTIKA ONUOVTIKY dla@opd HETAED Twv  duo

SIO@OPETIKWV TPOTIWV APdEVCNG, KABWC N onuavtikotnta ivai 0,689.

Tests of Between-Subjects Effects

Type Il Sum of

Source Squares df Mean Square F Sig.
Intercept 17538,057 1 17538,057 367,289 ,000
Gr 8,229 1 8,229 172 ,689
Error 382,000 8 47,750

Mivakag 4.21. ATTIoTeEAéoUATO TNE OTATIOTIKAG AVAALGNG YIO TOV APIOUO TWV KAPTIWY
TWV QUTWV OTOUC dLO dIAPOPETIKOUC TPOTIOLG APdELANC.
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Zxnua 4.22. AplBuOC KapTiwyv os LTIOoTPwHA Expert yia dpdevon pe 240 ml vepd Kal
yia dpdevon pe 300ml vepd. Ol YPOUPEG OQAAMOTOG OEIXVOUV TNV TUTTIKI ATIOKAIOT TWV

MECWV OpWV TWV UETPHROEWV.

210 oXAua 4.22 Ttapouoladetal 0 apIBUOg TWV KAPTIWV O LTIOCTPWHO Expert yia
apdeuaon pe 240ml vepo Kal yia apdevon he 300ml vepd. Mapatnpeital yia otabepn)
aO&non otov aplBud TwWV KAPTIWV O OAEC TIGC PETPNOEIC. Mapd pévo otnv TeEAELTAIO
METPNON €XOUME MPEIWON OTOV APIBUO TWV KOPTIWV AOYW OTIOPAKPUVONG TWV WPIMWY
KOPTIWV KATA TNV CGULYKOMION TwV @QUTWV. ATIO TN OTATIOTIKI] OVAAUCH TIOU EYIVE
Bpébnke OTI Oev ULTIAPXEl OTATICTIKA ONUAVTIKA Olo@opd  HETAED Twv Suo

SIAPOPETIKWV TPOTIWV Apdeuong, KABWE N onuavTtIKOTNTa €ival 0,223.

Tests of Between-Subjects Effects

Type lll Sum of

Source Squares df Mean Square F Sig.
Intercept 13534,083 1 13534,083 578,086 ,000
Gr 45,185 1 45,185 1,930 ,223
Error 117,060 5 23,412

Mivakag 4.22. ATIOTEAEOUATO TNG OTATIOTIKAC AVAAUGCTNC YO TOV APIOUO TWV KOPTIWV
TWV QUTWV OTOUC dLO JIAPOPETIKOVUC TPOTIOVC APdELANC.
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ZXNua. 4.23. AplBuog KapTiwv ae LTTOCTPpwHO Master yia dpdevon pe 240ml vepod Kal
yia dpdevon pe 240ml vepd. Ol yPOUUEC TEAAUOTOC OEIXVOUV TNV TUTIIKN OTIOKAION TWV

HECWV OPWV TWV PETPHTEWV.

210 oXAua 4.23 TIapouLoIAdeTal 0 apIBPOC TwV KAPTIWV ot Master yia dpdsuon e
240ml vepo Kal yia dpdevan pe 240ml vepod. Mapatnpeital pia atabepry avénon otov
aplBud TwWV KAPTIWV OE OAEC TIC METPNOEIC. Mapd povo otnv TeAsutaio PETPNON
€XOUME HEiWON OTOV APIBUO TWV KAPTIWV AOYW OTIOPAKPUVONG TWV WPINWY KAPTIKV
KOTA TNV OUYKOUION TWV @QUTWV. ATIO TN OTATIOTIKI OVAAUGH TIOU €YIVE BPEONKE OTI
0eV LTTIAPXEl OTATICTIKA ONUAVTIKN Slo@opd UETAED TwV dU0 JIOPOPETIKWY TPOTIWYV

apdeuaong, KaBwW¢ N onuavtkotta ivai 0,541.

Tests of Between-Subjects Effects

Type Il Sum of

Source Squares df Mean Square F Sig.
Intercept 20772,584 1 20772,584 400,920 ,000
Gr 21,346 1 21,346 412 ,541
Error 362,686 7 51,812

Mivakag 4.23. ATIOTEAEOUATA TNG OTATIOTIKAC aVAALONC YO TOV OPIBPO TWV KAPTIWV
TWV QUTWV GTOUG SUO BIOPOPETIKOVC TPOTIOUG Apdevanc.
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ZXNUa 4.24. ApIBPOC KAPTILV OE LTIOCTPWHN EAAPPOTIETPA Yia dpdevon pe 240ml vepod
Kal yio dpdevon pe 120ml vepd. Ol YPOAPPEG OQEAAUOTOG OEiXVOUV TNV TUTTIKA OTIOKAIGN
TWV HECWV OPWV TWV PETPHOEWV.

210 oxNua 4.24 TopouLoIAdeTal 0 APIOPOC TWV KOPTIWV CE KAPTIWV O LTIOCTPWHA
EANAQPOTIETPA YIO Apdevon He 240ml vepd Kal yla dpdsvon de 120ml vepo.
Mapatnpeital yia otabepr) avdénon otov apliBUd TwWV KOPTIV OE OAEC TIC UETPNOEIC.
Moapd pévo oTnv TEAELTAIO PETPNON €XOUPE MEIWON OTOV APIOUO TWV KAPTIWV AOYW
OTIOMAKPUVONG TWV WPEIMWY KAPTIWV KATA TNV GCUYKOMION TWV @UTWV... ATIO TN
OTOTIOTIKA] OVAAUGHN TIOU £€yIve PBpébnke OTI dev ULTIAPXEl OTOTIOTIKA GCNUOVTIK
Slo@opd PETAED TwV dUO JIOPOPETIKWVY TPOTIWV APJELONC, KOBWE N CNUAVTIKOTNTA

sivau 0,345.

Tests of Between-Subjects Effects

Measure: MEASURE_1

Transformed Variable:Average

Type lll Sum of

Source Squares df Mean Square F Sig.
Intercept 19622,629 1 19622,629 239,613 ,000
Gr 82,514 1 82,514 1,008 ,345
Error 655,143 8 81,893

Mivakag 4.24. ATIOTEAEGUOTA TNG CTATIOTIKNCG AVAAUCTC IO TOV APIOPO TWV KOPTIWV
TWV QUTWV OTOUC L0 BIAPOPETIKOVG TPOTIOUC dpdevanc.
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4.7 AE&iKNK QULAAIKIK ETUQAVEIOG

18000
16000
14000
12000
10000

8000

30 0Q D

6000
1 4000
2000

0
11-dep 3-Map 23-Map 12-Amp 2-Mai 22-Mai 11-louvv

Huepounvia

ZxAua 4.25. AgiKtng WUAAIKAG ETUQPAVEING O€ LTIOCTPWHA TIEPAITN Yia apdevon pe 240ml
vepd Kal yia apdevon pe 180 ml vepd. Ol ypappég o@AAPATOC SEIXVOUV TNV TUTIIKN

OTIOKAIOT TWV HECWVY 0PV TWV PETPITEWV.

210 oxNua 4.25 TTapouciAeTal 0 SeIKTNG PUAAIKNG ETUPAVEING OE LTIOCTPWHA TIEPAITN
yia apdsvon pe 240ml vepd Kal yia dpdevon pe 180 ml vepd. Mapatnpeital pia
ot1afepn av&non oTo O&iKTN QUAAIKAC ETTIPAVEIOG KOTA TIC TPEIC TIPWTEC METPIOEIG.
Evw KOTA TNV TETOPTN PETPNON TIAPATNPEITAL IO ATIOTOUN TITWAN. ATIO T OTATIOTIKN
OVAAUCT TIOU €YIVE BPEBNKE OTI LTIAPXEl OTATIOTIKA CNUAVTIKY JI0@OPA PETAED TwV

U0 BIOPOPETIKWVY TPOTIWV APdeLONG, KABWE N aNUAVTIKOTNTA gival 0,04.

Tests of Between-Subjects Effects

Type Il Sum of

Source Squares df Mean Square F Sig.
Intercept 4.659E9 1 4.659E9 1439,030 ,000
Gr 1.873E7 1 1.873E7 5,784 ,043
Error 2.590E7 8 3237495,537

Mivakag 4.25. ATIoTeAéouaTa NG OTATIOTIKIG AVAALCTC Yo TOV O€IKTN QUAAIKAG
ETUPAVEIAC TWV QUTWV GTOLG dUO JIAPOPETIKOVC TPOTIOVC APAELANG.



Huepounvia

ZXNHa 4.26. Aeiktng PUANIKNAG ETIIQAVEIOG O€ LTTOCTPWHO Expert yia dpdevon pe 240 ml
vepo Kal yia apdsuan pe 300ml vepo. Ol ypauuéG OQAAUATOC dEIXVOUV TNV TUTIIKI)
OTIOKAIOT) TWV PECWV OPWV TWV UETPHOEWV.

210 oxnua 4.26 TapoucIAZeTal 0 JEIKTNG PUAAIKNAG TUPAVEIOG O LTIOCTPWHO Expert
yia dpdsvon pe 240ml vepd kal yia dpdevon pe 300ml vepd. Mapatnpeital pia
ot1aBepr) av&non oTov OE&iKTN QUAAIKNAG ETUQPAVEIOG KATA TIC TPEIC TIPWTEC UETPNOEIC
EVW, KOTA TNV TETOPTN MEIPNON TOPATNPEITAl PO OTtOTOMN TITworn. ATo 1N
OTATIOTIKI] avAaAucon ToU €yive BpeOnke OTI dev UTIAPXEl OTOTIOTIKA GCNUOVTIKN

Slo@opd PETAEL TWV dUO BIAPOPETIKWV TPOTIWV Apdeuong, KABWE N CNUAVTIKOTNTA

givai 0,386.
Tests of Between-Subjects Effects
Type Ill Sum of
Source Squares df Mean Square F Sig.
Intercept 4.804E9 1 4.804E9 59,273 ,000
Gr 6.724E7 1 6.724E7 ,830 ,386
Error 7.295E8 9 8.105E7

Mivakag 4.26. ATIOTEAEOUOTA TNG OTATICTIKAG AVAAUONG YIa TOV O€iKTN QUAAIKNC
ETUPAVEING TWV QUTWV GTOLG U0 SIOPOPETIKOVC TPOTIOLC APAELTNC.
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Huepopnvia

IXNHa 4.27. Agiktng QUAANIKNG ETUPAVEIOG 0 LTIOOTPWHPA Master yia dpdsuan pe 240mi
vepd Kal yio dapdesuvon pe 240ml vepd. Ol ypaupég o@AAYATOC OEiXVOLV TNV TUTIIKN

OTIOKAIOT TWV PECWV OPWV TWV UETPHOEWV.

210 oXAua 4.27 TIapouoIAleTal 0 JeiKTNG QUAAIKNAG eTU@AVEIOG o€ Master yia apdeuan
pe 240ml vepod Kal yia apdevon pe 240ml vepo. Mapatnpeital pia atabepry adénon
OTOV O&IKTN @UAAIKNG ETIPAVEING KATA TIC TPEIC TIPWTEC METPAOCEIS. Evw Katd TNV
TETAPTN PETPNON TIOPATNPEITOL PIA OTIOTOPN TITWOoN. ATIO TN OTATIOTIKY AVAAULGH TIOU
&yIVve PpEONKE OTI UTIAPXEI OTATIOTIKA ONUAVTIKA dla@opd  MPETAEL Twv duo

SIAPOPETIKWV TPOTIWV APAELONG, KABWC N onUavTIKOTNTA €ivai 0.

Tests of Between-Subjects Effects

Type Il Sum of

Source Squares df Mean Square F Sig.
Intercept 6.574E9 1 6.574E9 740,916 ,000
Gr 2.912E8 1 2.912E8 32,822 ,000
Error 7.099E7 8 8873438,329

Mivakag 4.27. ATIOTEAEOUOTA TNC OTATIOTIKAC aVAAUGNC YA TOV O€IKTN QUAAIKNAC
ETUPAVEINC TWV  QUTWV OTOUC SUO JIOPOPETIKOUC TPOTIOVC APdeuanc.

84



Huepopnvia

ZXAUa 4.28. A&iKTNG QUANIKAG ETIIQAVEIQCG OE LTIOOTPWHO EAAPPOTIETPA YO APAEVON PE
240111l vepd Kal yia apdeuon pe 120ml vepd. OL ypaupEC OQANUATOC dEIXVOUV TNV TUTIIK)

OTIOKAION TWV PECWV OPWV TWV PETPAOEWV.

210 oXAua 4.28 TOpousIAdeTal 0 O&iKING QULAAIKNG ETUQPAVEING O LTIOCTPWHA
EAQQPOTIETPA  YIO dApdeucn pe 240ml vepd Kkal yia dApdeuvon pe 120ml vepod.
Mapatnpeital pla otabepry ad&non otov OeiKTN @UAAIKN ETUQPAVEINC KATA TIC TPEIG
TIPWTEC METPNOEIC. EV KATA TNV TETAPTN PETPNON N TIPWTN UETAXEIPION TIAPOUCIALEL
Mo abénon evw KOTA TNV TEUTITN METPNON TIAPOLGIALEl ATIOTOUN TITWOTN. AVTIOETWG N
OelTEPN METOXEIPION TTAPOUCIAlEl peiwon KATd. ATIO TN OTOTICTIK] OVAAUGK TIOU
€yIve BpéBnke OTI dev LTIAPXElI OTATIOTIKA ONUOVTIKA dla@opd HETAED Twv duo

SlOPOPETIKWV TPOTIWV APOEVOTC, KOBWC N onuavtikotta ivot 0,119.

Tests of Between-Subjects Effects

Type Il Sum of

Source Squares df Mean Square F Sig.
Intercept 4,714E9 1 4.714E9 370,369 ,000
Gr 3.882E7 1 3,882E7 3,049 ,119
Error 1.018E8 8 1.273E7

Mivakag 4.28. ATIOTEAEOUOTA TNE OTATIOTIKAG AVAAUONG Yia TOV O&iKTN QUAAIKNC
ETUPAVEIOG TWV QUTWV OTOUC dUO SIOPOPETIKOUC TPOTIOUC APdELaNC.
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ZuuTiEpACHOTa

2Ttnv mopoloa epyaoia PEAETNONKE n emidpacn tng d6ong dpdeuvcong otnv
OVATITUEN Kav TIapaywyr] UJPOTIOVIKAG OgpUOKNTIIOKAC KOAAAIEPYEIOG TOMATOG Of
TéooEPA SIOPOPETIKA UTIOCTPWHOTA.

210 OgppokAmo 1 n d&pdevon PaclddTav OTNV NAIOKK OKTIVOBOAIO Kal
epappodovav otav N dIaTvor Twv EUTWV EeTtEpvolae Ta 120ml yia TNV EAAPPOTIETPA,
Ta 180ml yia Tov TiepAitn, Ta 240ml yia Tov TeTpoBdupBaka TOTTOU Master Kal Ta
300ml yia tov TeTpoPduPBaka TOTIoU Expert. Eve oto Ogppokntio 2 n dpdsucon
Baoloétav otV nAIOK oKTIVOBOAIo Kol epapuoloviav otav n dlaTmvor Twv QUTWV
gemepvoloe ta 240ml Kol ylo T T€00EPA LTIOCTPWHOTA. 'ETOL TIAPATNP®VIOG TO
oxnuoata tou KegpaAaiov 4 PBAETTOUPE OTI Ol JIOQPOPETIKEG OOCEIC Apdevong Oev
ETNPENCOV TNV OVATITUEN TNG LOPOTIOVIKNG BEPUOKNTIIOKAC KOAAIEPYEIQG TOUATAC OTO
T€00oEPA DIOPOPETIKA UTIOCTPWHATA.

Mo ouykekpigéva, TO UYOC TOU @UTOU KOl OTa TECOEPA  OIAPOPETIKA
UTTOCTPWHATA OEV ETINPEACTNKE ATIO TIC JIOPOPETIKEC OOCEIC APdeLanC. APXIKA Kal
OTO TECOEPO LTTOCTPWHATA TIOPATNPEOUVUE Pia alénan oto DYOC TwV QUTWV EVK TIPOC
TO TEAOG apxicel va otaBepoToinOnke AOyw TOL Kopu@oAoynuotoc. O KatooLAAg
(2005) mapatipnoe OTI OTA QUTA TIOU €QAPUOZOTAV LPNAN CLXVOTNTO Apdsvong TO
OYog Tou @UTOD ATAV EANPPWC MOKPUTEPO Ot OXECN ME T @QUTA PE TN XOMNAR
ouxXVoTNTAa APOELONG, XWPIC WOTOCO VA LTIAPXOUV CNUOAVTIKEG JIOQOPEC HETAED TwWV
OLO UETOXEIPIoEWV.

‘Ooov avaeopd Tov ApIBUO TwV EUAAWV TIAPATNPEITAlI OTI AUVEAVETAI KATA TIC
TEOOEPIC TIPWTEC METPNOEIC KOl OTIC OV0 METAXEIPIOEIC yio TNV KABE TEPITITWON
UTTOCTPWMATOC. EV KATA TNV TIEUTITN PETPNON TTapATNPEITAl YEiwan aTov aplBud Twv
@UA\WV KOl OTa TECOEPA ULTIOCTPWHATWYV AOYWw TNG a@OipEONC TWV KOTWIEPWV
LTTEPWPIPWY QUAAWV. ZTIC d00 ETIOPEVEC UETPNOEIC TTApATNPEITal avénon Tou apliBuov
TV QUAAWV Kal ota 300 BepPoKATII.

ZTOTIOTIKA ONUAVTIKEG Ola@opEC Oev  PpeOnkav oUTE OToV apPIBUO TwV
OTALPWV OUTE OTOV APIBUO TWV KOUPBWV.

O aplBudC TwV avBEwV KOTA TIC TIEVIE TIPWITEC METPNOEIC TIOPOULCIAlOLY HIa
oT1aBepry av&naon otov apIBUo Twv avBéwv Kal oTiC dV0 HETAXEIPIOEIC yia TNV KABE

TIEPITITWON ULTIOOTPWHATOC. Evw KATA TNV €KTn Kal £Rdoun HETPNON Ttapatnpeital
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MEYAAN udeiwon otov aplBud Ttwv avBéwv Kal autd o@eidetal otnv alénon Twv
KOPTIGV.

O aplBuog TwV KOPTIWV TIOPOUCIAlel HIa oTaBepr) al&non aGe OAeC TIG
petproel. Mapd pPOVO OTNV TEAELTAIO UETPNON €XOUME MEIWON OTOV APIOUO TwWv
KAPTIWV AOYW QTIOPAKPUVONG TWV WPILWY KOPTIWV KOTA TN CUYKOUIdN TWV QUTWV.

‘Ocgov avagopd 10 OeikIn @QULAAIKNG EeTIEAvela o Taolpoyldvvng (2010)
TIAPATHPNOE KATIOIEG SIOKLPAVOEIG TIAPOLCIACTNKAY OTO JEIiKTN QUAAIKNG ETUPAVEINC
0c QUTA (EPUTIEPOC TIOU O@EIAETOl GCTN OUVEXN OEAIPEC TWV TIOACIWV KOl
KOTESTPAMHEVWVY QUAAWVY KAl OTNV EUPAVION VEWV QUAAWV.

Mo OUYKEKPIPEVA, OTO UTIOOTPWHA TIEPAITNG n dApdevon ue 240ml €dwae
MEYaAUTEPO OYOC, ApIBUO QUAAWY, KOPBWV, CTALPWVY Kal avOiéwv, KaBwe Kal Oeikin
(PUANIKAG €TTIQPAVEIOC. AVTIBETWC, N dpdeuon Pe 180ml peyaADTEPO APIOPO KAPTIWV.
270 LTIOOTPpWMO Expert Ttapatnpndnke OtL n apdsuvon e 240ml £dwoe PeyaAlTEPO
ogog, apiBud @UAAWY, KAPTIWV, CTALPWV Kol avOiéwv, KaBWC Kol O&IKTN @ULAAIKNC
ETQPAVEING. AVTIOETWG, N dpdsucon pe 300ml peyaAlTEPO aAPIBPO KOPPBwV. ZTO
UTIOCTPWHO Master Tou n d6on dpdevong NTav 240ml Kal yia ta d0o BegpuUoKATIA
Bpebnke OTI TO Oe0TEPO OEPUOKNTIIO €dWOE KOAAUTEPO OTIOTEAEOUATA. TEANOG OTO
UTTIOOTPWHO EAA@PPOTIETPA BPEONKe OTI N Apdeuan pe 240 mi vepd €dwae PeYAAUTEPO
oYog, apiBuo @UAAWY, CTALPWV KAl KOPPBWY, KABWE Kal SEIKTN QUAANKNAC ETTIPAVEINC.
AVTIBETWC, N dpdeuon pe 120ml peyaAlTEPO APIOPO aVOEWV KAl KOPTIWV.

'ETOl, KATOANYOUE OTO GUUTIEPOCHO OTI Ol SIOQPOPETIKEG dOTEIC Apdevong dev
ETINPEACAV OTOTIOTIKA ONUAVTIKA TNV OVATITUEN TNC LOPOTIOVIKNG OEPUOKNTIIOKAG
KOAAIEPYEIAG TOMATOC OTO TECOEPA OIAPOPETIKA LTIOOTPpWHATA. Kol ol dUo TpOoTIOol
apdeuang £dwaoav oxedOV TA id1a ATIOTEAECUATA YIA TO VYOG TWV QUTWV, TOV OapIOUO
TWV KOUPBWV, TWV CTOUPWV, TWV aVOEWV KOl TWV KAPTIWV KABWG Kal yio T0 O&iKtn

(QUAAIKNG ETUQPAVEING.
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