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Epoppoyn eAAeitlatikng apdeuonc o€ KOAAEPYELD YOPTOSOTIKOD GUTOD

Bootuikn Mnota

1. Xoaxerhapiov — Makpavrovakn Mapia, KaOnynrplo [Hovemommuiov ®sccariog pe
YVOOTIKO avtikeipevo «Apdedoelg — Xtpayyioels, YopovAikny», EmPAénovoca g
Metantoylakng AwTpinig.

2. Aavaratog Nwkéraog, KoOnynme Ilavemomuiov Osgocoliog pHe YVOOTIKO
avtikeipevo «I'empyia — Owkoroyio vtdv Meyding Kailiépyeagy.

3. Anuiqpkov AvOovro, Kobnyntpo Ilovemotuiov OeccoAiag pe yvootikd

avtikeipevo «Edaporoyia pe ppacn ot Xnueio Eddgpouvcy.
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20 UVHUR TOD TOTTTOD OV

KO1 TOD £PYOD TOV TNV KOALIEPYELD, OpofOaTiTon.
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IIpo6royog

Xe TNV TV TPOCSTADELN GLYYPOPTG EMGTNUOVIKOD TEPLEYOUEVOD UEAETNG GTO TAMIGLO
Tov wpodmobécemv Ayng tov Metamtuylokod AwmAdpotog Ewdikevong, Bo Mbsha va
EKQPACHO TNV &KTIUNCN Hov Kot vo guyoplotnon v Kabnyntpio kot AtgvBovipio tov
Epyaompiov Tewpyikrig Yopaviikng tov Ilavemotnuiov Oeoccaliog wuvpioa Mapia
Yaxelopiov-Maxkpaviovakn, mov vanpée EmPriénovca Kabnynrpio tg Metoamtuytokng
€PYOCIOG OV, YO TNV EUMIGTOGUVI] OV HOL €O€1EE Kol TNV ELKALPIO TOL HOV £0MGCE
avafétovtdg pov avtn TV epyacia. Emiong, tv euyoplotd yio Tig vTodei&els, Tig dtopbmoelg
Kot OAN TNV KaBodNynom 0oV apopd TNV 0pYAvMGT TOL TEPLEXOUEVOD KO TNV TOPOVLGIooN
avtg ™ Metamtuylokng AtaTping.

EmnmAéov, Oa nBeha va evyapiotow tov Kabnynt kot Aevbovtry tov Epyactnpiov
I'ewpyiag tov [Mavemotmpiov Oeocoariog kuplo NikdAao Aavardto ko tnv Kabnynrplo kot
AtevBHvtpro Tov Epyaotpiov Edagoroyiog tov [Mavemomuiov Osscoriog kupio AvOovio
Anpnpkov, HEAN TG eEETAGTIKNG EMTPOTNG YO TIG XPNOUES GLUPOVAES Kol S10pHBDGELS TOVC.

‘Eva peydho evyopiotd oeeihw otov kOplo Xpnoto IlamoavikoAdov, Awddxtopa Tov
Epyaompiov Tewpywng Yopaviwkng tov IMavemommuiov Oeccaiiag, yi v moAOTUN
Bonbeld Tov oty 0pn deCaywyn TOL TEPAUATOC KATA TN OLAPKELD TNG EKTEAECTC TOV GTOV
aypo, KoBmg EMIONG KOl Yo TNV OVLOCTIKY] GUUPOAN TOL GtV €MAvon BePNTIKAOV Kot
TEWPAUATIKOV TPOPANUATOV TTOV TOPOVCIAGTNKAV GE OAN TN OPKEN TPAYUOTOTOINONG
oG TS Metamtuytokng Awtpipnic.

®a M0eha emiong va evyaploTHo® TNV gTanpeio Syngenta yia tnv vyevikn TPoG@opd TG,
KaBdg pog 01€0ece APIAOKEPIMG TNV OTOLTOVUEVT] TOGOTNTO GTOPOL UEYOANG KOAAEPYELOG
Yo TV dteaymyn TOL TEPANATOC.

Téhog, Ba NBeha va. vYOPIGTNC® TOVG YOVELG LoV KABMG Kol TOLG PIAOLG OV Yo TNV
apépPloTn ovumapdctacn kot Pondsi mov pOv TPOGEPEPAV CE OVTO TO TEMKO GTAS10
exmoévnong g Metoamtuylokng ATping aALd Kot 6 OAO TO. TPOTYOVUEVO XPOVIK, TOV LLE

TNV 0yGmn Kot GUUTOPAGTAGY] TOVG He foONcav vo EKTANPOG® TOLS GTOYOLS LOL.
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Iepiinyn

e meipapa oypov mov Tpaypatoromdnke oto aypdxnua tov [avemompuiov Oscoaiog
(Beheotivo) v kadlepyntikny mepiodo tov 2014, diepevvnOnke n emidpaocn g EQAPLOYNS
EMPOVEINKNG EAAEUUOATIKNG OTAYONV GPOELONG OTNV AVATTLEN Kol AmOO00T KAAMEPYELNG
apafoottov (Zea mays L.) mowidiag NK Cisko. A&oloynOnke 1n amodotikdtnTo Kot 1
gEokovounomn g xpNong Tov apdeLTIKOL vePol dV0 dtapopeTik®dy pebddwv apdevong, pe
KAALYM TOV avaykov T kaAlépyslog oe vepd oto 100% kot oto 70% Tng TPOyUaTIKNG
nuepnowg  eEatpioodiomvong g  kaAMépyslog (ETC). Ov pébodor  apdevong mov
YPNOCLOTOMON KAV NTOV TO ATAO Kol TO TANP®OG ALTORATOTOMUEVO EATIGILETPO TOTOV A.
Ta mewpopatikd tepdylo opyavmdnkay oe oxEdlo TANP®S Tuyatorotuévav ouddwnv (RCBD)
oV TEPLEAGUPOVE TPELS HETAYEIPIOELS IE TEGOGEPLG EMOVOANYELS Yo KGO pia amd avtéc. Ot
petayepioelg Nrav ot €€NG: o) EMPAVELNKT] GTAYONV APOELGT GTNV Omoild EQPAPUOCTNKE 1|
pébodog tov e€atuotpuéTpov tHmov A oto 100% g Tpayuatikng nuepnotog ETc (PAN100),
B) emopoavelokn otdydny dpdevon oty omoia e@appoctnke 1 uEHodog Tov eEATUIGIUETPOV
Tomov A oto 70% g mpaypotikng nuepnotag ETc (PAN70) kot y) empovelokny otdydny
dpdevon oy omoia epappoctnke 1 HEHOOOC TOL AVTOUATOV EENTHGIUETPOV TOTOV A GTO
100% tng mpaypoatikng nuepnotog ETc (AUTO-PAN100).

Ta xopakTploTiKd TOV eUTOV TOL PETPNONKOY NTOV TO VYOS TOL PAACTOV TOV PLTAOV, O
deiktne euAlMkng empavelag (L.A.L), n yAopn kot Enpn Propdlo Tov VEEPYEIOD HEPOVE TMV
QLTOV Kot N amddoomn o€ kapnd. H mapakorohdnon avtdv tev YopaKTnpioTik®y yvotay |Le
owdoyikéc petpioels kaB’ OAn T OdpkeElw avATTLENG NG KOAMEPYEWS, EVA O
TPOGOIOPIGHOC TG TEMKNG Tapaywyns o€ Propdala Ko kapmd Eywve pe dtypatoAnyio kotd
TNV QUGIOAOYIKT] MPILOVOT).

Téhog, petd amd v avdivon tov dedoUEveV OamoT®dnKe OTL 11 EPOPUOYT TANPOVS
apdevong (PAN100 wkar AUTO-PAN100) diver tovg MeEYOADTEPOVS HEGOLG OPOLE OTIG
petpnoelg Tov Hyovg tov Practod, tov L.A.L, ¢ anddoong ce Popdlo ot xopmd. H
UEYOAVTEPT] OUMG ATOSOTIKOTNTO XPNIONG OPOEVTIKOD VEPOD TOPOTNPEITUL OTIC HETAYEPIGELS
OTOV  EQUPUOCTNKE 1 EMPOVEWONKY] EAAEUUOTIKY] OTAYONV APOELON &VA  TOPAAANAQ
eMTEVYONKE KO ONUOVTIKY €E0IKOVOUNOT] OPOEVTIKOD VEPOV, MOV GE MEPLOYES UE EVTOVO
QOVOLEVO Aetyudpiag 1 poaproyn TG elvol EMTAKTIKN Kot EATIO0QOp KaBmG dev empEPeL
ONUOVTIKES HEUDOELS OTIS amodooelg Propalag katl kapmov. Eniong, n nébodog apdevong tov

avtopatov eéotpoiuétpov (AUTO-PANL00) vrepéyet g pebddov dpdevong tov amhod
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e€atpuoétpov (PAN100 koaw PANT0) yopic ®oTO60 GTOTIOTIKOG GCNUAVTIKY dlapopd og

eninedo gumotoovivng 95%.

A€EEIG KAEWOWL: GTAYONV APOEVOT), EAAEUUATIKY APOEVOT), OMAO Kot QVTOUOTO EETHIGTIIETPO
TOmOL A, AmOdOTIKOTNTO YPNONG VEPOD, €EOIKOVOUNCT] VEPOV, TOGOTIKA YOPOKTINPIOTIKA

apapocitov

vi
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Summary

In the growing season of 2014, a field experiment was conducted at the farm of
University of Thessaly in Velestino, in order to examine the effects of applying deficit
irrigation under surface drip irrigation, on the development and the yield of maize (Zea mays
L.) (NK Cisko variety). The water use efficiency (WUE) and the water savings of two
different irrigation methods were evaluated, applying 100% and 70% amount of the actual
daily evapotranspiration of the crop (ETc). The irrigation methods were the simple and the
automated Evaporation Class A Pan. The experimental blocks were organized in a
randomized complete block design where three treatments replicated four times. The
treatments were: a) full irrigation using Class A Evaporation Pan applying 100% amount of
the actual daily Etc (PAN100), b) deficit irrigation using Class A Evaporation Pan applying
70% amount of the actual daily ETc (PAN70) and c) full irrigation using automated Class A
Evaporation Pan applying 100% amount of the actual daily ETc (AUTO-PAN100).

The height of the stem, the leaf area index (L.A.l.), the fresh and the dry total biomass of
the stems and the grain yield were the characteristics of the plants that were measured. These
characteristics were monitored by sequential measurements during the whole growing season,
whereas the determinations of the final production of the fresh and the dry biomass as the
grain yield were done at the end of the ripering.

Finally, after the analysis of the data, it was found that the application of full irrigation
(PAN100 and AUTO-PAN100) gives the greatest average measurements in all the above
characteristics. However, the greatest water use efficiency is observed in the treatments where
was applied the deficit irrigation under surface drip irrigation while significant water saving
was achieved at the same time. This implementation is urgent and promising in areas with
phenomenon of water scarcity as do not lead to significant reductions in grain and biomass
yield. Moreover, the irrigation method with the automated Evaporation Class A Pan (AUTO-
PAN100) outclasses the other irrigation method (PAN100 and PAN70) but without

statistically significant difference at the 95% confidence level.

Keywords: drip irrigation, deficit irrigation, simple and automated Class A Evaporation Pan,

water use efficiency, water saving, quantitative characteristics of maize
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EIZAT'QI'H

1.1. I'evika

Zotikng onuaciag givor n dmapén vepod yio kdbe @vTO, Yoo ddpopovg Adyovs, O
KUPLOTEPOG €K TOV OTMOIMV &ivar OTL TO QULTO €YOVTAG TNV ovayKoio TOCOTNTO VEPOL OEV
EIGEPYETAL OE KATAOTOON VOATIKNG KOTATOVNONG. XTIG UEPEG HOC, 1 EAAELYT TOL VEPOL OV
emnpealetal aQevog HEV amd TNV VIEPKATAVIAMOT, APETEPOL dg amd TN PVUTAVON, &ivat
0AOPAVEPT) LLE OVNGLYNTIKA aLEAVOUEVT TAOT). O1 LECOYELOKEG YDPES EIVO AVAIESH GE EKETVEG
OV LTOPEPOVY TEPIGGOTEPO OO TIG GLVETELEG TNG Kol TO TPOPANa avapévetal va o&uvoet
eEaTiog TOV EMITOCEDV OO TNV ALY TOV TOYKOGHOV KApatog. Tdco n vrepkatavaimon,
060 ka1 1 pOTave” £xovv Tig pileg TOVG GTOV TPOTO YPNONG-OLXEIPIONG TOV VOIATIVOV TOPWV.
H datpnon tov véatikdv mopmv, Kupimg LEG® TG £0IKOVOUNGNS VEPOD, OMOTEAEL KEVTPIKT
TPOTEPOLOTNTA YO TNV €EACPAAOT EMOPKOVS TOCOTNTOG Kol TOOTNTOG VEPOL Yl TIG
avOpOTIVES KOIVOVIES KO TOL OTKOGVGTILLOTO.

To peyaAdtepo HEPOC TOV S1AOEGILOL VEPOV TAYKOGHIME ¥PNOYLOTOLEITOL Y10t TNV KAALYN
TOV OPOEVTIKOV AVayK®OV, KaBmg o1 avlykes yia oition av&dvoviot oAoéva Kot TEPIGGATEPO.
EEattiog g Gpdevong, umopovv va emtevyfovv vymAég amoddGeES He KPOTEPO KOGTOG
E10POMV KOl LEYIGTOMOINGT TOL OIKOVOUIKOD OTOTEAEGATOC.

2N Y0P LG TO TOGOGTO TOL VEPOL TTOV OlatifeTal Yoo ApdgvoT KupaiveTon yopm oto 87%
évavtt Tov 2-3% mov dratifetan yro fropunyavikn kot tov 13% mov dwarifetan yio aotiky| yprion
avtiotorya. e tov Adyo avtd, éxer wWwitepn Papdnta M avdAvon ™G LEIGTAUEVNS
KOTAGTAONG 7OV OHOPPOVEL avTd TO €minedo {NNONG HE OMOTEAEGUO TNV OlEPELVNON
dvvorTotTeV gEokovounong vepod péca amd KatdAAnAeg evépyeleg kol enepfacelc. ‘Eva
peyaho mocootd, péxpt kKo 50% tov peta@epOpevov vepol, ybvetar AGY® NG KOKNG
KATAOTOONG TOV OPOELTIKAOV JIKTO®MV 1] TOV OKATIAANA®V TeYVIKOV. TNV KatdoToosn autn
Epyetar va, eMPapOVEL TO YEYOVOS OTL TOAAEG AVVOPES KOAMEPYELES EYOLV avTIKOTAGTOOEL OO
VOPoPOpec. ‘Evar yopoakInploTikd mopdoetypa [og vopopopas KoAMEPYELOG eivor Kot o
apafocttoc. DuTod PeydANG OIKOVOLIKNG ONUAGTI0G G TOAAG LLEPT) TOV KOGLOV.

Ol TPOKTIKEG TTOV YPNGLULOTOLOVVTOV UEYPL TPOCPATMS GTNV KAAMEPYELX TOV 0pafOGITOV
KOl YEVIKOTEPO GTOV TOUEN TOV OPOEVCEDV JETOVTAL OO AAOYIGTY YP1|OT] TOV OPIEVLTIKOD
vepol KL anTd eEontiog TG EAAEIYNG GOGTOV TPOYPUUUATIGHOV TTOV €ivail omdppolo TOL Un
aKkpovg TPOCIOPIGHOD TOV OVOYKOV o€ vepd TG KoAAEpyelng. Ot onuavtikdtepol

TapAUETpOl TOV B TPEMEL VO EKTILOVVTIOL TPOKEWEVOL Vo VTOAOYILOVTOL Ol VOOTIKEG
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OTOLTOELS OOTE VA KATopTILETO 6mOTA Eva TpOYpappa dpdevong eivarl 1 66om Kot 0 ypovog
EPOPLOYNG TNG APpdELONC, 0 omoiog kabopiletar amd Ty e€atUicod10mvor| TS KOAAEPYELNS Kot
TIG PPOYOTTAOGELG KOTA TN dldpKeln TG PAAGTIKNG TEPLOSOV, KabBdG emiong kot 1 ddpKela
apodevonc N onoia e€aptdTon amd T SNONTIKOTNTO TOL EGAPOVS Ko TNV OPOELTIKY] LEBOOO TOL
epapuoletat.

H spappoynq otdyonv apdevong eivar pébodoc dpdesvong, pe v omoion t0 vepPoO
eQopOLeTal 6To £30POG GE LUKPES TOCOTNTEG VIO T LOPPT] GTAYOV®V, £TCL MOTE TO KAOE pUTO
v €poOldleTal, YOPLOTH, HE TNV OTOPOITNTN, YOO TNV KOAVOVIKN] OVOATTUEN Kol omdOo0oT),
T0cOTNTA VEPOL. ATOTEAEL L0l VTOUATOTTONUEVT] EVOALOKTIKT LEBOOO dpdevonc, 1 omoia £xel
®¢ Pacikd T 6TOYO, TNV TPOCTAGIN TOV TEPIPAALOVTOG AAAG Kot TNV OELPOPO OVATTLEN Kot
GKOTO TNV EAAYLGTOTOINGT TOL KOGTOVS EPOPLOYNG TOV VEPOD, TNV HEIMOT TOV ATMOAELDOV KOTH
1 O1OVO LN KOl YOPTYNON TOL VEPOV GTA PLTA LE AHENGT TNG TAPAYWOYNG KL TNV ££01KOVOUNGN

VvEPOU.

1.2. Xkom6g mEPAN0TOS

2KOTOG TOV MEPAUOTOS NTAV 1) OlEPEHVNOT TNG EMOPOUCNG TNG EPOPUOYNG EMLPAVELNKNG
EMAEUUATIKNG OTAYINV Gpdevong oty avamtuén Kot amddoon KaAAépyelag apofoacitov (Zea
mays L.) kot n a&oldynon ¢ amodoTikdTTag Kot TG £E0IKOVOUNONG TG YXPNONG TOV
APOELTIKOV VEPOU.

Ot K0Op1ot 6TOYOL Ko 1] GLUPOAN TNG EpYaGiag GTNV Epevva NTaV:

® 1 £QUPUOYN EMUPAVEIOKNG OTAYONV GPOELONG GTOV aypOd HE TN XPNon omAod Kot
aLTOHOTOL E0THGIHETPpOV TOMOV A Ko O06om dpdevong ion pe 1o 100% g
TPAYULOTIKNG Npepnotag ETc.

® 1 EQUPUOYN EMPAVELNKNG EAAEWUOTIKNG OTAYONV dpdegvong pe T ypnon omiov
e€atuopéTpov THmov A kot 06om dpdevong ion pe 1o 70% g TPOYUOTIKNG NUEPTOLOG
ETc.

e 1 amddedn ™G €£0KOVOUNONG Kol TNG AMOJOTIKOTNTOG XPNONG VEPOD APOELONS OTNV
KOAALEpYELD opafOcitov pe TNV €QapUoYN TG UEDBOSOL EMPAVEINKNG EAAELUATIKNG
oTaydnVv Gdpdevong oto 70% TV avayK®V TG TPoyUATIKNG nueprolag ETC.

e 0 VTOAOYIOUOG TOV PUTIKMOV GLVTEAESTMV Yia ToV apafoctto mokiiiag NK Cisko.

e LETPMNOT TOV VYOV, TOV JEIKTN PLAMKNG EMPAVELNS, TG ENPNS Ko YAmpng Bropdlog

KaBmG Kt NS amdO00MG 6€ OTOPO TNG KAAALEPYELONS apaffositov.
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KE®AAAIO 1

H xoiMmépyera Tov apafocitov

O apapoottog eivar Eva epEmG SLOOEGOUEVO PLTO LEYAANG KAAMEPYELOG Y10 TOV YMDPO TNG
EAMnvikng yeopylag. Tlapoakdto Sidetor o AETTOUEPT] TEPLYPAPN TOL 0paPocitov g

KOAMEPYELD KOL LLOL EIKOVA TOV 1O10U{TEPMV YOPAKTNPIOTIKAOV KO TOV OTALTHCEDV TNG GUTEING.

1.1. 'evika

O apafoottog katdyetor amd to Melwed kar v Kevipikny Apepikn. Av kol TPOTIKNG
KOTOY®YNG, OVTEXEL O€ OYETIKA YaunAéc Beppokpaocieg kabmg €xer eEnuepwbel oe peydia
vyopetpa. O Broroyikdg KOKAOG Tov Tapovctdlel peydin moporioktikdtnta (2 éog 16 pnveg)
Kot ovéloyo Tov PloAoyikod tov kLkAoL KaBopiletor kKo n oamddoon. 'evikd m péon
OTPEUUOTIKN TOV amddoon kKupaivetal oo 300kg/otp. émg 1800kg/otp.. KarAiepysitan kupimg
otig HILA. omv Evponn (ItaAia, Tovykociafio, Ovyyapia) kot v Acia (Kiva, Ivdia).

Yty EAMGSa petapépOnke mepi to 1600 p.X. omd ™ B. Aepikn (Apafia) y' avtd kot
ovopdotnke Apafoottog (1 oitog twv Apdfwv). Ztmv EAAGSa mpdkettal yio TO TO OMUAVTIKO
gapwvo outnpd ko kaAdepyeital Kupiwg ot Maxedovia, tn Opdxn, v [lerondvvnco kot
Yteped EALGOa. Mali pe 1o ortdpt ko to Bapfakt, Katalappdvoovv tepiocodtepo and to 40%
g EAMVIKNG apooiung yns. H kaAlepyovpevn éxktaon to 2013 yia tqv EALGSa rav 2132,6
OTPEUPOTO. HE TV amOd0oT Tov va ayyilel ta 2275,2kg, coupova pe v Etmota I'eopywn
Yratiotikn 'Epevva g EAXTAT. H an6door 100 cuyKataAEyeTon ovOUESO OTIG LEYOUAVTEPES
™ Evponng, mapdio mov ot cuvOrkeg otnv EALGO dev Bempovvion moAd gVVOTKES Yoo TV
KOAMEPYELYL TOV, KLPIWG OO ATOWYT PPOYONTOGEMY, GE GUVOVAGHO LE TIC VYNAES OTOLTHOEL
Tov og vepO. XPNoonoleitoal ¢ emiomopn OAAGL Kot ®G OAvVOdOTIKY KOAMEPYELQ
(TaAavomovrov-Zevdovka, 1998).

To kvpiwg p1likd cvonua sloympet o Babog 75Cm pe ) PEYAADTEPT CLYKEVTPMOT GTA
EMUPOAVELOKA GTPpOUOT, VD 01 guPpvakéc pilec pmopel va pBdocovv kot oe fabog 1,5m. To
oTEAEYOG €IVl KAAOLLOG GUUTOYNG, KOUAVOPIKOG, LE VYOG oL Kupaivetat peta&y 0,6m kot 4m.
Ta eOAMa elvar yopic otia, pe TETAATUGUEVO ELAGLOTO TOV PEPOVV OVETTVYUEVO KEVIPIKO

VEDPO Kol OLGOAKPITEG KAOETEC VEVPADGELC.
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O Paocikdc TOmog mov ypnoiponmoteitor eivar 0 odovimtog. Eivar o mAéov mapaywykodg Ko
TEPLOCOTEPO YPNOYOTOLOVUEVOS TOTOC. TOTOL Yoo GAAAEG ¥pNoElS ival ot 6KANPOKOKKOG, O

YAVKOC, 0 LKPOKKOKOG, O OAELPMONG KoL O KNpmONG.

1.2. Anormogis Tng KaAMépyelag apapocitov

1.2.1."Eda@og

To Wavikd £€30pog yio TV avartuén Tov PLTOY gival péong cvotaons, Pabdd pe koAl
GTPAYYION OAAG KO IKOVOTTOINTIKY) GUYKPATNOT LYposiog eved kKoAd givar va, amo@ehyovton
ouvekTikd €0apn (un oavamtuén pilac) (Kapapdvog, 1999). Or Olson and Sander (1988)
ava@EPOLV OTL £fvarl amapaitnTo Vo VITAPYOLY TOLVAGYIGTOV 60CM VTOGTPMUATOG LE DL Y10,
mv avdmntuéng g pilac.

O1 Adeoye and Agboola (1985) avagépouvv 611 t0 €0poc pH yia 1davikég amoddoelg eivort
6-6,5 evod yevikotepa mapovataletal Eva ebpog avamtuéng 5,6 -7,5 (Kapapdavog, 1999) 1 5,8
pe 7 (Espinoza and Ross, undated) evd vdpyovv Kot ovapopég mov KAvouv AGYo yio. akOpo,
peyolvtepo gvpog 5-8 (Belfield and Brown, 2008). Ot Steckel et al. (2003) avagpépovv 611 0
GLVOLACUOG YOUNANG OpYOVIKNG ovoiag oe €dagog pe pH dve tov 7 dopopedvouvv un
IKOVOTIOINTIKT] AtOO06T GE GTOPO.

To Ivetitovto Zimpdv avapépet 6Tt 660 AVEAVETAL 1] OAXTOTNTO LELDVETOL 1] ATOSOGT) TOV
@VTOV. Avtictoyo €govv mpocdlopicel v oyéon amddoons pe to pH ToL €ddPoLS Kot
napotnpnoav 0t e 6&vo pH avapévoope poig 1o 35% tov Wavik®dv amoddcemv evd opileTot
¢ aproto pH 10 6,8. Avtictoyn sivar n pekétn tov Heninger (2001). ‘Exovv avamtuydel
®oTOG0 MOIKIMEG OV TTPoGapUOLoVTaL WOVIKOTEPO G GLVONKES VYNANG OAATOTNTOS KAOMDS
&yovv Wwitepn avOektikotnto (Faustino et al., 2000; Akram et al., 2010; Maiti et al., 2010).
[evikotepa, 1 aAatdTNT ETOPA 6TO OGUOTIKO Qotvopevo kat £tot ot Cicek ko Cakirlar (2002)
ko ot Maiti et al. (2010) avagépovv 6tL 1 ALENUEVT QAATOTNTA £XEL W AMOTELECUO GTO QUTO
HELOUEVT GUAMKT] ETLPAVELD, LEIOUEVO YA®PO Kot VOrO BApog Kot LIKPOTEPT ETLUNKVVOT] TOV
BAactod ko g pilag.

Télog, ot Wuana kot Okieimen (2010) avagépovv 0t 0 apafocttog oyt povo Exst v

SVVOTOTNTO VO TPOGAPUOGTEL G€ puTacuéva 649N aALd Kol eivor epapproyn eutoeSuyiavong.
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1.2.2. @gppokpoocia

H omopd mpémer va yiveton 6tav 1 Ogppokpocio ddpovg otabeporombet otovg 10°C
(Ampidiog) (Todavomoviov-Xevoovka, 1998). H dpiotn Beppokpacio avamntoéemg eival
nepimov 22°C nuépag kot oyl pikpotepn omd 14°C viytag. Oeppoxpacieg 30-35°C umopet va
TPOKAAEGOVV avopoAieg otov petafolopd tov alotov (Zenkag, 1991). Oepupokpacieg
vymidtepec Tov 30°C xatd ™ OdpKE TNG NUEPAS OCGKOVV OVACTOATIKY EMIOPOCY] OTNV
avénon yati oyetiCovron pe avEnpéves anmreleg vepod Adym e&atcodiamvong (Kapapdvog,
1992).

Yvykevipotikés €pevvec tov Coelho xor Dale (1980) mapovcidlovv v oyéon
Bepprokpacidv kot puOuod avamTuéng Tov KAAAUTOKIOL Kot Bpickovv OTL TO HEYIOTO NG
avantuéng enépyetol avapeco otovg 25-33°C. Ou Ramadoss et al. (2004) avogépouvv Ott
Beppokpooieg dvo Tmv 38°C empépovv apvntikd otny TEAKN arddoon ondpov. O Hardacre
kot Turnbull (1986) avapépovv O0tL pe v avénon g Oeppokpaciog mopovordleron

TPOUOTNTA GVYKOUIING GTOV apaOctto.

1.2.3. Mkog nuépag

[evikdtepa 10 eUTO AOY® TG Kataywyng tov etvar Bpayeiog nuépag (Kapapdvog, 1999).0t
Birch et al. (1997) avapépovv 611 mwtomepiodoc dvm tov 12,5 wpodv emipépel peyaldtepn
oapkela avBopopiog Kot TEPIGGOTEPT PUAAIKN ETLPAVELD GE PUTA KOAAUTOKIOD KATL TO OTOT0
amédelEay Kot og mepapata toug ot Bonhomme et al. (1991). I'evikotepa, N enidpaon peyding
NUEPOS EMPEPEL TAPOTETAUEVT] PAACTIKT TTEPI0S0, OYIUN Kot LELOPEVT AOOOGT GE GTOPO €V
télel. ATd v GAAN peydlec potomepiodot empépovy vYNAO Enpo Papog Propalog cHpEwva
pe tovg Hunter et al. (1977) ko £161 1 dworyeipiomn tov emTOC 1} EMA0YN TNG TOIKIALOG TPEMEL VL

elvar avaloyn g TeMkn katevBLVONG TG Tapay®YNS (cmopomapaymyn 1 Propdla).

1.2.4. Airavon

AOy® ™S VYNNG Topay®ykoTNTds Tov og Propala Kol Kapmo, o apafOciTog amoppoPd
HEYAAES TOGOTNTES AVOPYAVOV OPENTIKOV oTotyeimv amd 1o £da¢pog o onoio e&avtiel. Katd
GULVETELQ, 1 SLOTHPNOT| TNG TOPAYMYIKOTNTOG TG KOAMEPYELNG G VYNAG etimeda Tpobmobétel
TOV EMAPKT EPOSOGUO TOV £06POVG oE OpenTIKd GTOLYE .

‘Exet peydieg avaykeg oe N, P, K, Ca, Mg kat S. Akdun, dtdpopa dAla tyvoctorysio sivat

avaykaio. Eniong avtidpd £viova otn Almavon pe kOmpo.
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Ao mewpdpato Tov Ivetitovtov Zitnpov £yl mpoxvyel 6Tt yio v mopaywyn 1000 Kikov
ava TP KaproD, amartovvtot ove otpéupa: 19,4kg N, 2,7kg P, 13,8kg K, 1,4kg Mg, 2,7kg

Ca kot pKpomocdHTNTEG 1YVOSTOLYEIWV.

MMivakoegl.3. Zuvolikn mtocdtra tpdoinymg Opentikdv otoryeiov yio mapayonyr 1000 kikdv Kopmov

apofOciTov avd GTPELLUAL.

Kipia croryeio

Alwto (N) 18-20 kg
Ddhopopog (P) 3,0-3,5 kg
KdéAo (K) 15-18kg

Aevtepebovra oTorycio

Acpéotio (Ca) 2,6-2,7 kg
Mayvioio (Mg) 1,4-1,5kg
Mayyévio (Mn) 30-35 gr
Yevddapyvpoc (Zn) 30-35 gr
Yidnpog (Fe) 110-130 gr
Bopuwo (B) 15-20 gr
Xaixog (Cu) 5-7 gr

YAuepa, ta véo amhd vpidia pmopovv va dmcovy amoddoelg amd 1500 émg 2000kg/otp..
IV avtd to AOYO amortovv HEYOADTEPO TOGH ATAGUOTOS KOl VEPOV, WE TO TOGOCTO
aglomomoem va etvat onuavtikd avotepo. Etot, 0 0giktng cuykopdng ota onuepva vpiote
avéPnke oto 45-60%.

Koaté ) omopd 1 Alyo mpv, mpootifevion og OA0 TOV aypd M o€ YPappES (Yo otkovopia
MITAGLOTOG) TO GUVOAO TOL GMOPAOPOV Kol TOV KaAiov Kot mepimov to 50% NG GLVOMKNG

TOGOTNTOG TOL OLMTOV GE AUUMVINKT] LOPOT).

1.2.5. Zrnopa

Mo v mapaywyn omdpov av ot daPOKAPTIKEG cLVONKES elval WavVIKEG TpoTeivovTal
7000 pe 8000 @utd avd oTpéppa eved Otav To TEMKO TPOidV TPOPAETETOL Yoo EVGIPOLLAL
npoteivovrot 500 pe 750 putd emmAéov (lowa State University, 2001). AALeg avagopég Kavovy

Adyo yio Tokvotnta putodv 6250 pe 7500 putd ava otpéupo (Hannaway ko Larson, 2004). e
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nepauoto dokudv ot Gokmen et al. (2001) avagépovv 611 1 661 GTOPAC OOV TPOKVITTOVLY
7000 @uTd avd oTpEppa eival WavVIK) KaOOS TPoKLATEL 1] LEYOADTEPT amddooT og omoOpo. Ot
Elmore ka1 Abendroth (2008) tpocOétovv 6Tt o1 pHéYIoTEG TAPAYWOYES EMEPYOVTAL LLE TUKVOTNTA
onopdc 9000 omdpwv ava otpéupa. o apdevduevec ektdoelg cbpemva pe tov Lee (2009)
npoteivovtor 8000-8500 omdpotl avd GTPEUUO EVD Yoo PN apdevoueveg cuvinkeg wg 7500
OTOPOVG AVA CTPELLLO TO TTOAD EVA TOPOUOLES v KO 01 TVKVOTNTEG OV avapépetl o Johnson
(2011) o omotog avagépet 6Tt 1 6O6T GTOPAC TPEMEL VoL LETAPAALETOL AVAAOYQ KOL LE TNV VYT
tov edapovg. Emiong o Allen (2012) avagéper 6t yioo mapaywyn Propdloc mpénet va
EMOIOKOVTIOL OKOUO HKPOTEPES TLKVOTNTEG GMOPAS YOl TNV IKOVOTOMTIKY OmTOO0CY| CE
Bropala. Téhog n 6601 o€ KIMd omoOpov givar mepimov 900 pe 1100g/otp. (FAO, 2005).

O Onyango (2009) pelétnoe amooTdoelg HTEVONG KOl TAPATHPNGE OTL OGO HIKPLVAV Ol
AmOGTAGELS QVEAVOVTOVGAY 01 0m0dOGELS GE 6TOPO (gVPog 50-70cm) evd OO0 GE ATOGTAGELS
40cm ot Turgut et al. (2005) Bprikav peyorvtepeg anodooelg o Propalo. O Brandley (2005)
napovctdlel TAN00G avaeopdv 0mov tovileton OTL N TLUKVH PVTELGT KOAUUTOKIOD (KAT® TWV

75¢cm) empéPeL LEYUADTEPES OMODOCELS KOl LEIWUEVO avTOY®OVIGHO Cilavimv.

1.2.6. Apdgvon

e KGOe mepintwon n enidpacm TG ApdELONG EIVOL GNUAVTIKY] KOl AapoitnTn Yo ToV
kabopiopd tov omoddoemv otov apafoctto (Nagy, 2003), evd avapépovtar akdOun Kot
TPUTAAGIEG OTOOOCELS LIE TNV EQAPUOYN ApdELONG o8 oo e Enpikn kaAlépyeia (Larson et
al., 2001). Ot amoutnoglg tov apafocttov oe vepd kopaivovrar amd 500-900mm (Howell et al.,
1996). H cuyvotnta dpdevong emnpedlel Ty amdd061 GrOpOov ToV KOAGUTOKIOD COLOMVI UE
toug Kara ko Biber (2008), eve ot Filintas et al. (2008) npoteivouv dpdevon kabe 9 nuépec.
[dwaitepa ot0 GTAd0 T™NG dvOnoMg Kot Emetta omd avTO elval amapaitnTo GUVETES TPOYPOLLLLLOL
apdevong (Quintana kot Diaz, 1971, Kranz et al., 2008; Evans et al., 1996). Axoua, icmg vo
EMOIDKETOL EPAPLOYN HETAPANTOV dOGEWV GPOELONG AVAAOYO LE TIG OVAYKEG TOL GUTOV aVEL
nepiodo og oxéon pe otabepd mpdypappa dpdevong kab’ OAN TV JbpKeLn TG KOAMEPYELOG
(oe mepumtdoelg endpkelag vOATVOV TOpwV) (Sexton et al., 1996). Axdua, ol avdiykeg o€
apoevon eaptdvion o€ peyaho Pabud kot amd TV ELTOKAAVYN TOL TAPOLSIdleTan amd TV
KoAAEpyYELD KaBMG GE PeEYAAT TUKVOTNTA GUTAOV TOPOVGIALETOL LEYOAT] QUAMKN EMPAVELD dpaL
peydog puOudc eEATUIGOSATVONG APa OPKETEG AVAYKES Y1o. Apdevor atov apafoctto (Shaw,
1988). 'Etot, mpoteivetal kot puouion tov aAnfucpdv Tov QUTOV avaAoyo Le To omobépata

o€ VdaTvoug TOpovs. Qotdco, supemva pe Tov Olson (1971) dev TopOTNPOVLVTOL CUAVTIKEG
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OlpopEC otV YpNom vepoo gite eykatactadel mukvotnta putov 3500 avd otpéupa, 4500 avd
otpéppa ko 7000 avé otpéupa.

H amodotikdtnta ypriong vepov pmopel vo mowkidel avdioyo pe v 0661 Gpdeuong mov
epapuoleTal. Xe mTePLoYEG e TEPLOPIGUEVOLS VOGTIVOLG TOPOLG ot Lyle kot Bordovsky (1995)
TPOTEIVOVV TTPOYPAULLLOL APOEVLONG LLE CLYVES EQPAPUOYES (ava 3 MUEPES) Kal 0 EIVOL 1) GUVOAIKT
Gpdevon Aydtepn TOV avayKdV ToL amattovy To euTd (oto 80% avaykmv). Eniong, ot Al-Kaisi
Kot Yin (2003) mapatnpovv 61t 660m gpappoyng oto 80% tng e€atpioodiamvong ivat tkovn
VoL EMPEPEL 1O1UUTEPA IKOVOTOMTIKES OTOOCELG.

[evikd, yoo v €papproy TV apdedcemv o TPEMEL Vo amoPevyovEe TNV TEXVNTA PPoym
YTl EMOPE OPYNTIKA GTNV EXKOVIOGT) TOV £XEL GOV ETAKOAOVOO TNV TTOOT TNG 0TAGS00NG TOV
apapoocitov (Aonuaong, 1982).

O oapopodottog ypnotpomotel 32 yrloypoppdplo vepod Yoo TNV TOPAYOYY €VOG
yMoypappapiov Enpng ovciog TV vIEpyEl®V uepadv (Aaitdvng, 1999).

1.3. Zvykomon

H ovykopon tov apapodcitov mpaypatonoteiton 6tav 1 vypacio Tov 6wdpov KupoiveTot
a6 20 og 30% (Kapapdvoc, 1999). Ot Olson kot Sanders (1988) avapépovy o¢ 10aviKn 6TIyun
GLYKOMONG OTav 0 6moOpog £xel PTacel 610 25% vypocioc. [N'evikdtepa, OTOV 1| GLYKOMON
Tpaypatonoleitol vopitepa tote TPOKHTTEL EMTALOV KOGTOG ENPOVOTG EVAD OTAV 1) GLYKOUON
yiveTol apyodTEPQ TOL OVOLEVOLEVOD TOPOATNPOVVTAL LEYOAES ATMAELEG GLYKOUONG.

Otav 1 vypacioa Tov eutov eivar 33-35% 101e TO ELTO €ivor €TOYO YLOL GLYKOUON

evopouatog (Corn Agronomy, 2006).

1.4. Am6doom

H amo6doon otov apafdcito mpotapyikd kabopiletar amnd 10 PApog Tov omddika Kol TOV
apBud tov koxkov. To Bapog Tov Kapmod emmpedletol amd tov puOud Kot TN SdpKelo NG
nep10dov yepiopartog tov kokkov (Wood et al., 1999). Tig tedevtaieg dekaetieg  avénon otnv
amddoon tov apafocitov €xel emtevydel KLPIMG HEGH EMUNKLVOTG TNG TEPLOOOV YELUGUATOC

TOV KOKKOV Kol avénong g mokvotntag tov TAnbvouov (Guilin et al, 1999).
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KE®AAAIO 2

Y 00ToKOTUVAA®GT KAAMEPYELDV

2.1. T'evika

2NV avamTUYREVT YEOPYID, Ol OMMAELEG TNG TOPUY®YNS AOY® Un owotig Opéyng M
QuToVYEiaG YoV HEI®BEL oNUAVTIKA, EVD OVTEC TOV £YOVV GYECT LE TNV SoBECIUOTNTA TOV
vepol dpdevong cuveyilovv va elvar peyaAdTeEPES 0d TIG OTMOAELES TOV TPOKAAOVLVTOL OO OAEG
TG GAAeg autiec ovvolkd. ' avtd T TehevTaio ¥pdvia yivoviar GNUOVTIKEG TPooTadetleg
npokeWévoy va. avéndel 1 amOTEAEGUOTIKOTNTA TOV VEPOD GPOELONG UEGH KOADTEPNG
Swyeiprong. Méypt onpepa, mapott e€ehypnévo apdELTIKA GLGTIHLATO VIOBETOVVTOL OO TOVG
KOAMEPYNTES, M GpdevoN GTOV aypd TPAYLOTOTOLEITOL GTO UEYOADTEPO TOGOGTO EUTEIPIKA.
‘Etot yiveton gite pe faon onTikég TOpATNPNCELS TOV £3APOVG KO TOV KOAAEPYEIOV gite pE
Bdiomn yeviKég YVAOGCELS Y10 TIG AVAYKES TOV KAAMEPYEIDV € VEPO avh 6TAd0 avamTtuéng. X
cLYYpovn Yempyio OUMG, amd TN GTIYU TOL TO VEPO aVTIETOTILETAL GOV OIKOVOUIKO aryafo,
TO KOGTOG YPNOMG TOV GTO AUeEco HEALOV Ba avEndel Kot 1) ToPATAVE® TOKTIKY deV Umopel va,
gtvan Brooyn. INa va pmopéocovpie vo EEQUYOVUE OO TNV EUTEIPIKY] APOEVOT], DGTE VAL YIVEL T
OG0V T0 OLVATOV OPOHOAOYIKOTEPT) YPT|OT] TOL VEPOL Y10, APOELGT, TPETEL VOL UTOVLE GTNV AOYIKN
TOV EMGTNUOVIKOD KOl 0KPPT] VTOAOYICUOD TOV avayKdOV TG KaAMEpyeag og vepo. 'Etot
TPENEL VO, YIVOUV DTOAOYIGLOL Kot T ATOTEAEG AT TOVG VO EQapLOcBoDY otV TPAL).

AVTIKEIPEVIKOG OKOTOG NG APOELOMNG €lval 0 €POOOGUOG TOV KAAMEPYEIDV UE TO
amopaitnTo VEPO Yo TNV KOVOVIKN OVOATTLEN Kol HEYIOTOMOINoN NG amOd0oNG TOVS OF
GLVOLAGHO LLE LYNAN TOWOTNTA TOV TOPAYOREVOV TTPoidvimv. 'Eva oe avdmtuén ¢utd naipvel
ne 16 pileg tov 10 vepd poali pe ta dtoAvpéva o' ovtd Bpentikd oTotyeio Tov, PHETA [o Sladpoun|
péoa omd TOVG PUTIKOVG 1GTOVG, KOTAANYEL 6TA PUALA. ATO eKel, OTAV TO GTOLATO TWV PVAA®V
glvol avolkTd, T0 vePO KIVEITAL TOPATEPA LE TN LOPPON LOPUTUDV TTPOG TNV TEPPAALOLGA
atpocealpa. Nepo emiong yavetor and to Yopaet pe ™ oadikocio g e€dtuiong and v
eMPAveLD TOL £6APOVG, OTaV aVT givatl VYpT. To vEPO TOL ATOUOKPVVETAL OO TO YOPAPL LLE
TIc owdKaoieg avtég amotedel v efatucodtanvon. To péyebog ko o pvBudc g
€EATIIG001OTVOTG £Vl GLVAPTNON TOV XAPUKTNPICTIKAOV TNG KOAAEPYELNS KOl TOV GLVONK®OV

OV EMKPATOVV GTNV ATULOGPOLPA TTOV TEPPAALEL TO POAA®LA TNC.
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Ta €ldn TV puTOV OV ATAPTILOVV TIC O1APOPES KAAMEPYELEG O1APEPOVY HETAED TOVG OE
OtL apopd ™ PAacTikn Tovg TEPi0d0, TO fABOG Kot TV TLKVOTNTA TOV PLLIKOY GUGTHUATOC, THV
TUKVOTNTO, TNV €KTOON Kol TNV OVOKAAGTIKOTNTO TOV QUAADUATOS KOl TOV TPOTO 7OV
KoAAlepyovvtol. Ot Ol0Qopéc OVTEG CULVETAYOVTIOL OVTIOTOLYEC OlLPOPOTOGELS TNG
€EATIIG0010TVONG 0O KOAALEPYELD OE KOAMEPYELQL.

['evikd, n e€atpicodianvon| eivor Eva @avoprevo e£ATIIONG TTOL YIVETOL KAT® 0md KAmOleEg
e101Kég ovvOnkes. o va vrdpéer e€dtpion ypetdletor evEpyeld Kat, GUYKEKPIUEVA, YLl TNV
eEdtuon evog ypappapiov vepov ypetdletan evépyeta ion mepimov pe 590 cal. Xt pdon n nyn
ov mpounbedel TV evépyeln avTt) OTIG KOAMEPYEleg €ivar 0 MAMog. Otav ot vopatuol
gyKkataieiyouv v KaAMEPyELD Yivovtor uEPog TG aTOGPOIPAS Kot DITOKEVTOL GE OAES TIC
dudkacieg avapéng Tov arocKOTOUY GTNV OUOYEVOTOINGT GE OTL APopd TNV TUKVOTNTO, TN
ocvvBeon kar ) Beppokpacio tov aépa mov mepPdirel To PUAL®pa. To péyebog Kot o pOUOS
¢ EATUIC0010TVON|G VAL GLVAPTNOT TG KIVITIKOTNTOG TWV VOPATUDV OV, KATE KOPLo AOYO,
SLHOPPAOVETOL OO TNV TOYVTNTO TOV OVELOL, TN GYETIKN LYpacio katl T Oepuokpacio g
atpocealpoc. To mopamdve dsiyvoov 0Tt M €€aTUICOSIOMVOY] OGS  KOAALEPYELOG
OWHOPPAOVETAL: ) amd TO YOPAKTNPIGTIKA TNG KOAMEPYELNS KOl TO TOGOGTO KAALYNG TOV
€06.POVG Ao TO POAA®IA TNG Kot B) 0md KAMPUOTIKOVS TapEyoVvTES, KUPLOTEPOL OO TOVS OTO10VG
elvar m koBopn MAokn aktvoPoria, 1 TaxOTNTA TOV GVEHOL, 1| GYETIKNH VYPOGIO KOl 1
Beppoxpacio g atpoceaipas. Kédbe oyéon vroroyiopov g eEaticodiamvons, yio va etvat
a&omot, mpénet vo PacileTol 6TV TOGOTIKY EKTIUNGT TOV TAPAUETPMOV TOL £XOVV GYECT LLE
TNV KAAMEPYELDL KO TO KATLLAL.

To vepd mov ypewdletar Yoo TNV KAVOVIKN] ovamtuén kot PBEATIOTN amddoon oG
KOAALEPYELOG EKQPALETOL LE TOV OPO OVAYKEG GE VEPO TNG KAAMEPYELOG KO OLVTITPOCMTEVETOL
amo v e&atcodtanvon kaAlépyswog (ETe), eivan de 1 e€atpucodiomvon avt 10 vepd mov
KATovoA®OVETOL oo (o KoAMEpyela mov givor ehevBepn amd kdbe eldovg puTkég acBéveteg,
OVOTTUGOETOL GE WEYAAD YOPAPLY, YOPIS TEPLOPIGUOVE o1 SBeGIUdTTO VEPOD KO
OpenTiKdV oTOlXEIOV KO EMTLYYAVEL TO PEYIGTO TNG OmOS00NG KAT® amd TIG GLVONKES TOL
nepPdArovtog 6to omoio avantvooetal. Katd tov opiopd avto, n ETc eivar icodbvaun pe
péyiotn e€atpicodtanvor (ETmax). To vepd mov KatavaAdveTol amd o KOAAMEPYELN KATW 0o
TIC OLYKEKPIEVEG oLVONKEG €vOg YOPaEoy (TANPNG M HePIKN OBECILOTNTO EO0LPIKTG
vypaciag, mpocfoin N Oyl amd acBiveleg, YOVILOTNTO TOL YOPOPLOV K.6.) AVOQEPETOL GOV
npaypatikn egatpcodtanvon (ETa) g omoiag, cvppmva e to mopandve, To dve 6ptd g
gtvor 1 ETmax.

H g&atpicodiomvon KaAMEPYELQS, GOUPMOVA ILE OG0 avapEPONKaY, E0pTaTAL OO TO KA

KO TOL YOPOKTNPLOTIKA TG KaAMEpyelas. H emidpaom tov kAipatog oty ETc exppdleton amod
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v e&atpicodtomvon avapopds 1 Pacikn eEatucootanvon (ETr 1 ETo), n onoia opileton cav
N €EATUIG0OATVOT A [0 KAAMEPYELD «ava@opds 1 BACNG» TOV AVATTOGGETOL SLVOULIKA
KAT® omd cVVONKES TANPOLG EMAPKELNG VEPOD. Zav KaAAEpYELa faong cuvnBmg Bewpeital Evag
EKTETOUEVOG YOPTOTATTNTOG TOV GKLALEL TANPMG TO £J0POG Kt £XEL OLOIOUOPPO VYOG amd 8
uéxpt 15 cm. AAlotl Bewpohv cav kaAAiEpyeto Bdong tn Unotk. AkOuN, Gov TETO0 LTOPEL va,
ypnowonomBel kot g «deatn»  KoAMEpysw pe  «embountd» yopoktnplotikd. H
eCatpioodianvor] avapopds Bempeitor OTL SIOHOPPAOVETOL OO TOVG KAHOTIKOVS Kot HoVo
mopayovteg pog meployns. H e€atucodianvon kdbe GAANG KoAMEPYELOG SoPEPEL Omd T
Baocwn e£aTIGOd0TVOT GOV GUVETELD TV OPOPDOV TOV TAPOVGIALOVY TO YOPUKTINPICTIKA
™G, LOPPOAOYIKA KOl PUGIOAOYIKA, Omd aVTA TG KaAMEPYELNG Bdomng.

["o Tov vroAoyopd ™G eEATUIC0ATVOTG avagopds £xovv avartuydel didpopeg pébodot
OV JAPEPOLV LETAED TOVG MG TPOS TOV aptBUd Kot T0 €100 TV KAMUATIKOV TOPAUETP®V TOV
APNOOTOOVV KoL ToV TPOTO d1acHvoeonS Tovg. Mia amd Tig nebddovg avtég sivor kot to

eatuoiperpo tomov A (Class A Evaporation Pan).

2.2. Yroloyiopog ™G €0 TRIG0010TVONG UVAPOPas ne EaTUIGINETPO TOTOL A

H oyéon mov diver v e€atucodamvon avagopds (ETo) ce mm avd nuépa, otn pébodo
TOV €E0THGIUETPOL TOTOL A glvat:

ETo = Kpan * Epan [2.1]
6mov Epan n nuepfoto ttdon g otabung tov vepol oto eEatuioipetpo tomov A (o€ mm/day)
kot Kpan o cuvteheotr|g 010pOmong Tov eEATUIGIETPOV.

O ovvteleomg owOpbwong Kpan eivor adidotatog kot m T tov vroloyiletoar og
oLUVAPTNON HE TNV TAXOTNTO TOVL OVEUOL, TNV WECN OYETIKN vypacia kot tnv 0€omn Tov

eCatuoiperpov (amdoTaon omd YEpoa £KTacn 1 EKTACT HE PLTOKAALYT)).

2.3. H évvoua Tov @utikov ovvrereot Kc

H Paocwkn e&otpicodiamvon avTtimpoo®nevel v e£atUicodomvor] e KoOAMEPYELNG
ava@opds. Ot UTIKOT GUVTEAEGTES AVTITPOCSHOTEVOVV T1| S1APOPOTOiNoT TG EEATUICOOOTVONG
LG 0molacONmote GAANG KaAAMEPYELOG omd ovTh TG KaAMEpyelog avopopds (Teplidng ko

[Momalagpepiov, 1997) ko exppdlovion amd TN oxéon

__ET¢

K. =
¢ ETo

[2.2]
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omov K¢ elvar o ad1dotatog UTIKOG GUVTEAESTNG HOG GUYKEKPIUEVNG KOAMEPYELOS TTOV
Bpioketar e £va GLYKEKPIUEVO GTAG10 AVATTVENG KATW® 0d GUYKEKPUUEVEG GUVONKES EOQPIKNG
vypaoiog, ETe elvar  nuepnowa e€atpicodianvon| g kaAiépyetog kot ETO givar n nuepnota
e€atuocodtanvon avagpopds (Iaralapepiov, 1999). Or putikol cLVTELEGTEG SLOPEPOLY OO
KOAALEPYELD GE KOAALEPYELD, OAAG Kot Yio TNV 1010 KOAALEPYELD TAPOVGIALOVY SLOKDLOVOT) KOTA
T dbpkela ™G PAaSTIKNG TEPOSov. Ot TIWES TOVG SLUHOPPAOVOVTAL OVAAOYQ LE TO 1dlaiTEPOL
YOPOKINPIOTIKE TNg KAOe KOAMEPYENS, TG KAMUATIKEG OLVONMKEG NG TEPOYNG 7OV
OVOTTUGOETOL, TNV KOAAMEPYNTIKY TPAKTIKY Kot TN Oldpkela TG PAacTiKng meptdoov. TMa Tig
ETNOLEC KOAMEPYELES, emmpdGOeTol Tapdyovieg mov ennpedlovv to K¢ givar o ypodvog omopdg
N eVTELONG, 0 PLOUOS AVATTLENG KL 1| GLYVOTNTA TV BPOYDV KOl APIEVCEMV KATH TO OPYLKO
OTAO10 TNG AVATTVLENG TOVC. XTIC TOAVETELS YOPTOdOTIKEG KaAMEPYEleg To K¢ emmpealetal amd
Tov aplipd TV Kom®V. AOY®D T®V O0QPOPOTOMGEMV OVTAOV 1) OEPEHVION TOV QULTIKOV
ocuvteleot®V yivetan Katd katnyopieg kaAlepyeimv (Tepliong kot Hamalagpepiov, 1997).

[Ma ™ 61evKOAVVOT TOL TPOGOIOPICUOD TV TIUMV TOV GUVTEAEGTMV ALTAOV, 1 PAOCTIKN
nepiodog kdbe karlépyelog ywpiletan o T€60Epa KOpLa oTddto avantvéng. Ta otdda avtd
glvat:

216010 1o: Apykd 6tado N 6110 eykotdotacng (Keini). To otddio owtd apyilet pe tn omopd
N GVTEVLOT KO PTAVEL LEYPL TV OPLOTIKY EYKOTAGTAON TNG KaAAEpyelos. Katd to otddo avtd
TO TOCOGTO KAALYNG TOV £0POLG elval amd undevikd peypt 1o moAd ico pe 10%, omodte n ETe
Kuplapyeitor and v €EATUIoN OO TV EMPAVEIDL TOL €04POVS, AOY® TOV TOAD HIKPOV
TOGOGTOL QUTOKAALYNG, TO HEYEBOC NG omoiag OHOPPOVETOL amd TNV LYPOTNTA NG
EMPAVELNG, M omola eEAPTATOL OO TN GLYVOTNTA TV PpoydV M/Kon TV apdchoemv. H tiun
TOV (PLTIKOV GLVTEAEGTN KATA TO apyKO 6Tdd10 Bempeitar otabepn kot vroAoyileTtan and Eva
Suypappo mov £dmwaav ot Doorenbos kot Pruitt (1977) cav cuvdptnon g cvyvotntog teov
Bpoyxdv 1 Kot TV apdeboemv Kot TG NUePNoag eEaticodtanvons. To didypappa avtd divetan

oto Awypoppa 2.1.
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Awgypappa 2.1. YroAoyiopog tov gutikov cuvtereotr| katd FAO-24 tov apykod otadiov og cuvdptnon pe

GLYVOTNTA TOV BPoYdV /KoL TOV OPdEVGEDY KOl TNG EEATULGOAMVONG AVAPOPAG.

214010 20: 16010 Torxeiog avantuéng 1 otado kvplag Practnong (Ke dev). To otddio avtod
yopaktnpileTat amd v évrovn avantuén Tov UTOV, apyilel LETA TO TEAOS TOV TPOTYOVLEVOL
oTadl0V KOl TEAEIMVEL PE TNV TANPT KAAVYT TOV €3GPOVS amd TV KoAAEpyela. To édapog
Bewpeitar TANPOS KaAvppEVO dTav TOo TOGO0TO PUTOKAAVYG elvar Tepimov 70%. H otadiokn
aOENOT TOV TOGOGTOL KAALYNG GUVETAYETAL L0 GUVEYN LETABOAT TOV PLTIKOV GUVTEAECTY,
mov apyilet amd pio EAGIoTN TYWN oL Eivat {oM e QDTN TOL APYIKOL 6Tadiov Kot PTAVEL PHEXPL
po LEY1oTn T, 0ToV T0 QUAAMUO KOADYEL TANP®G TV ETLPAVELL TOL YOPAPLOV, 1 OOl
glvanl iom pe tov QUTIKO cLVTEAESTH| TOL €mduevov otadiov. H petaforn tov K xotd
OLgpKELL TOV GTAOI0L AVTOV BepPEiTaL YPOLLUIKNY Kol LTOPEl Vo, VITOAOYIGTEL Y10, OTTOL0ONTOTE
xPOVO Gav GLVAPTNGN TV TGV TV K¢ TOL TponyoLpevoL Kot Tov endEVOL 6Tadiov.
216010 30: L1810 péong meptddov N otddo dopdpemong g mapaymyng (Ke mig). Katd 1o
6TA10 OVTO 1 KAAVYN TOL €0GPOVG OTd TO PUTA Elvon TANPNG Kol TEPIAaUPaveEL TV TEPiodo
avBoopiog Kot oynUaTiIcpol TV kaprdv. Adym g TAPovs putokdAivyng, n Tun tov K
nwapopével otabepn Yoo OAN TV TEPi000 Kol SIUUOPPAOVETAL GTO VYNAITEPO EMIMEIO OANG TG
Praocting mepidoov. Tlposodiopiletor mepapatikd yioo Kébe KoAMEpyela Kol TOTO, OPOV GTN
SLOHOPP®OT) TS AOKOVV GNUAVTIKY| ETIOPACT] O EXKPOTOVCESG KAMUATIKEG CLVONKEG.

216010 4o: Tehkd otddio 1 otddo opipavong (Keend). Katd to otédio avtd cuvieleiton n
opipavon Tov koprdv Kot teppatiCetor pe ™ ocvykopdn. To otddo avtd €xel optopéveg
1010UTEPOTNTEG, QUPOV M TOLOTNTA KOl TOGOTNTO TWV GLYKOUILOUEV®V TPOIOVIMOV £YEL AUEOT
GY£0T UE TO EMIMEDO TNG EOUPIKNG VYPOUGING KO TIC PLGIOAOYIKES OL0POPOTOMGELS TOV PLTMV
ov yivovton kot TN dtapkeld tov. Aoywkd, n Ty tov K¢ tov otadiov avtov mpémer va
HELOVETAL OGO TPOYWPOVLE TTPOG TO YPpOVo cuykoudng. H tiun tov Ke 6g onotoonmote ypdvo
umopet va Ppebet amd v Ty tov Ke tov otadiov péong meptdodov kot avThAg KATO TN

GLYKOMOT], 1| 010l TPOGIIOPILETON TELPALATIKAL.
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H do1dpketa ¢ PAacTIKNG TEPLOOOL Kol TOV ML LEPOLG OTASIMV aVATTLENG dLoPEPEL Omd

KoAMEPYELD o€ KaOAMEPYELD Kot emnpedleTol amd T KAMPATIKEG GLUVONKEG TOV EMKPATOVV GE

Ka0e 1omo. ' T0 AOY0 avtd, TPOTO HEANUO GTN O10d1KOGI0 TPOGIOPIGHOD TOV PLTIKMV

OLUVTEAESTOV &lval 0 KaBoplopdc ¢ PAOCTIKNG TEPLOSOL KOl TOV EML PEPOLS OTASIMV

avamtuéng yoo kabe edapikd dwouépioua (Iamalapepiov, 1999). T'o v kaAllépyela g

ToKIAlag apafocitov mov ypnoyomombnke to otddia ovamtuéng frav 15/25/45/15 (100)

(Momalapepiov, 1999).

I'vopifovtag tic Tég tov Ke xoatd ™ Obpkelor Tov opylkov, Tov oTadiov Tayeiog

avantuéng kot tov teAkol otadiov (Keini=0,3, Kemid=1,15 kot Kcend=0,6 avtictorya) uropoidv

va vroloyiotovv pe v Pondeta tov moapaxkdte Ilivake 2.1 kot ov tipég tov Ke kot tov

vrohoinwv otadiov (Allen et al., 1998).

Mivakag 2.1. YTOAOYIGHOG QUTIKOV GLUVIEAEGTOV 0Ta S1APopa 6TASI0 AvATTLENC.

Awgpkela
Y1600 DuTikog Xovrereotis (Ke)
X10diov
. XT0 p£GOV TV 6TASIMV
I =npépa Tov Proroykod KOKLOV TOV UTOV
2 ko 4
Xtaow 1 T1 Keini
. K id — K ini K id + K, i
Lradw 2 T2 Kez@) = Keini + % (i =Ty Kcarz/2) = H
Xtaowo 3 Ts Kemid
Ltadw 4 T4 Keaiy = Kemia — cmlT—‘}wn' (Ti=T1—=T2—T3) | Keyrapzy = %
Keend
omov i: eivan wia nuépa g KeAMEePYNTIKNG TEPIOS0V

Ti1.234: €ivor 1 dtbpkelo, ToV 6Tadi0L e NUEPES TTOL PpickeTal | KOAMEPYELL

Metd to mépag ™G dadtKaciog TPOsIOPIGHOL TV TGV ToL Ke yioo 6OAn ™ Practikn

EP1000, GLVTAGGOVTOL 1Y PALLLATO TTOL avapEpovTol cav dwypaupata Ke kaAlépyeias. Eva

Tét010 ddypoppa divetal oto Adypappa 2.2.
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Avaypappa 2.2. Tpogikh tapdotacn tov Ke kotd v kodepyntiki mepiodo (Momalapeipiov, 1999).
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KE®AAAIO 3

Y1ayonv apocvon

3.1. 'evika

ATOTELEGHO TOV KOTA KOPOVS TPOSTAOEIDdY, Yoo eMITELEN WKPOTEPOL KOGTOVG KO
UEYOAVTEPTG OAMOTEAEGUATIKOTNTAG KATA TNV EQUPLOYN TOV VEPOV OTIC OPOEVCELS, VIINPEE M
aVATTLEN KOl EPAPUOYT TOAADV Kot TOKIA®V pHeBddmv dpdevonc.

Apdevon ovopdletor M mopoyn VEPOV OTIC KOAAEPYElES, ME  TEYVNTA  UECQ,
CUUTANPOUOTIKE TPOG TG PBPOYOMTMGES, YO TNV KOALYN TOV OVAYKOV TOV QUTOV
(ZTpovBomoviog, 1995).

[evikd, o1 péBodot avtég pmopovv va ta&voundodv Katd d1dpopovg TpdToVg aviAoya. e
O KPPl 1 YOpoKTNPoTikd mov AouPdvovior vrdym, coe Kabe mepimtwon, yw TV
tavounon.

‘Etol, avdloya pe to av 1 dtafpoyr| TG EMPAVELNS TOL £0AQOVG Elval OMKN 1 LEPIKN,
dwakpivovtol og HeBOSOVE OAKNG 1) TOTIKNG APAELONC.

Avédroya pe ™ 0€on yopNynong tov vepol GE GYEGN TPOG TNV ETMPAVELN TOL £0GPOVG
owkpivovton oe  peBOOOVLE VWOYELNG, VTO-EMIPAVEINKNG KOl  EMPOAVEIOKNG  APIEVLOTG.
Znueidvetor 0Tt 1 LIOYEW, OOPEPEL OMO TNV VIO-EMPAVELNKT], GTO OTL W' ALTAV TO VEPO
yopnyeitar og Pabitepa otpodpata kot avefoivel petd péyxpt 1o plocTpOUL HE TPLYOEWN
Kivnomn, evd UE TNV LTO-ETIPAVEWNKT), TO VEPO YOopnyeitor Alyo KAT® omd TNV EMPAVELD,
katevBeiav péoa ot Lovn Tov PLocTPOLATOG.

Avdroya e To £100G TNG POTG, KATA T OLOVOLT TOV VEPOU LECH GTNV KOAMEPYELL, EXOVLLE
peBdo0vg eAeVBepT g porig Kot LeBOSOVG pong VIO Tieo.

Té\og, avaAroya pe Tov TpPOTO SLOVOUNG TOV VEPOD GTa UTE, Exovue dapopes nebddovg,
OTMG KATAKAVGT, ALALKLOL, TOPDOELG COANVEG, LIKPOEKTOEEVTNPES, OTAYONV K.AT..

To ocbvoro towv peBOOWV, TOL VIAYOVTAL GTNV KATNYOPio, TNG TOMIKNG EMPOVELNKNG
dpdevong pe por Vo mieon, amoteloHV T HEBOdOVE TOV GVVHBWS amokaAovvTon PEBOdOL 1)
GUGTNLOTO. TOTIKNG APOEVOTG.

Ot puéBodot tomkng Gpdevons, avaAOYo LE TO GYNUO TNG EMPAVELNG TOV EOAPOVE TOV
dwPpéxovv, dwukpivovtor ce pebodoovg onuetokng dwPpoyng (m.y. ocvotiuato GTdyony),

YPOUKNG O10Bpoyng (T.X. TOPDOES COANVEG) 1) KUKAKNG dtopoyng (T.). LIKPOEKTOEEVTIPEG).
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Me ) yevikn ovopacio pEBodot ToTKNg N LEPIKNG Apdevong yapaktnpiloviot ot péhodot
ekeiveg, Tov yopnyovv 1o vepd katevbeiav otig {oveg g peyaAldtepns priikng dpacTnplOTNTIG
TOV QUTOV Kot povov ekel, avtifeta amd Sidpopeg mopadocsiokes peboddovg (katdkAivon,
KOTOOVIGHAC), TTOL YOPMNYOUV TO VvePO G' OAOKANPN TNV £KTOoN 7oL KoTaAopuPaver m
KOAALEPYELDL.

Katd tov Decroix (1974), tomikn dpdevon givar puo péBodog mov meptiapfavel GuoThpoto
pe povipo diktua dtavopung vd wieon, Ta omoia YopNYovV To vePH GE HEPOG LOVO TNG EMPAVELNG
TOV €3APOVG.

H otaydnv dpdcvon avikel otig peBdd0vG TomIKNG Apdevong kot yopaktnpiletal factkd
amto 10 OTL YopMYEl TO VEPD GTA PLTA LE LUKPEG Kl GLYVES 0OGELS.

Katd tovg Iopanivovg Halevy, Boaz, Shani kot Dan (Evponaikd cuvédpio otdydnv
dpdevong, Bovkovpéott 1972), n otdyonv dpdevon amotedel pia teyviky mov tpoopiletor va.
Béoel t0 vepd ko to Mmdopoto katevbeiov omn didbeon tv ploOV e dVEUNTES EO0WKE
OYEOAGLEVOVS KOl VITOAOYIGHEVOLS Y10l TTOAD WKPEC TOPOYES, ETOL MGTE 1 KIvioTn TOV VEPOD
HEGQ 6TO £601POG VaL EIVOL TPLOIIACTOTN KOL 1] TG TOL VO S10TNPEITOL GUVEXDS GE TOAD YOUNAL
eMimed .

Katd tovg Apepikovovg Marsh, Branson, Gustavson kat Davis (20 AeBvég Zvvédpilo
oTaydnv apdevong, Karipopvia 1974), otdydnv apdevon eivat 1) S1VOT TOL VEPOL LE HIKPES
TOGOTNTEC, OE GLYVO OWCTAHATA, Ond JSVEUNTEG TOL OVOUALOVIOL OTOAOKTNPES KOt
tomofetovvTol KoTd mTpokafopiGUéva SIUGTALOTO GTOVS COANVES dtovouns. H mapoyn tov
OTOAOKTNPOV TPEMEL VAL VOl APKETA YOUNATY, OOTE N KIvnon Tov vepol TNV EMPAVELL TOV
€00(QOVG VO VL APKETA TEPLOPIGIEVT] KOIL VO, U] ONULLOVPYEITOL «ATUVOG L0 VEPOD».

Amo mhevpdg oporoyiag n dpdevon otdydnv yopaxTnpileTon Kol amd TOLG EAANVIKOVG
Opovg Gpdevon oTara-cTala, Gpdevon pe otayoveg kat amd Tovg EEvoug drip 1 tricle irrigation,
irrigation au gouttle a goutte, irrigazione a goccia, riego por goteo 1 riego gota - gota.

Ymapyer eniong kot mAN00G EUTOPIKAOV OVOUOCI®DV TOV OVOPEPOVIOL GTNV ApdEvoN
otayonv, Omwc: water miser, water saver, microtricle, micropor, irri- drip, Blass system «.a.

Ao puTOTEYVIKNG TAELPAS Ol LEBOSOL TV TOTIKADV 0POEVGEDV ETIUMKOVY TOV 1310 GKOTO
OV EMOLOKEL KOL 1 YEVIKELUEVN T OTNV TPAEN TEYVIKY TNG TOMKNG Admavong. Aniadn
YopYNoM Tov vepoL akpPmg oTig BEcel and Tig omoieg mpodkeltol v, mopaAnedel kot va
a&lomomBel amd ta putd, dote va PeAtiobel n Opéyn Tovg, va TeploploToHV Katd T0 dvvaTdv
ot adAgleg Ko V' avénbel Katd cuvénela 1) AmoTEAECUATIKOTNTO TG APOEVOTG.

H opowdvmta ovt) tov okom®dV Tng TOMIKNG OPOELONG Kol NG TOMIKNG AMmovong

OVTOVOKAQTOL GTNV TPOKTIKY TOV OAPOPOV GUGTNUAT®V TOTIKNG (POELONG, GTOL OTOiN M
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YOPYNON TOL VEPOV GULVOOEVETOL GYEOOV TAVTIOTE OmMO TOPAAANAN YOPNYNON Kol T®V
Mmoaoudtov, Ta oroia Tpootifevtol 6To vepd TG Apdevonc.

Ao 0KOVOIKNG TAEVPAS, ot pnéBodot Tomikng dpdevong mpoopilovtal va dmcovy Abon
6T0 TTPOPANUO TG HEI®ONG TOLV KOGTOVG EPAPLOYNG TOV VEPOL UE TEPLOPICUO KLPIMG TOV
OTTOLTOVUEV®V EPYOUTIKAOV YEPIDOV. AVTO TO EMLTLYYAVOLVY LE TN LETOAPOPE KO SLOVOLLT) TOV VEPOL
OTO PUTA PE TANPN, LOVILA, STKTVO KOl KATOAANAOVS OVTORATIGHOVG. ['U avTd Kot oty Tpaén
TO. GLOTAHOTO TOTIKNG Gpdevong cvvnbiletor vo ovopdlovior and Tovg aypdTES KOl TOVG
EYKOTOOTATEG GUOTHLOTA AVTOLATNG APOELONG.

e 0600v¢ Provouvv 1} yvopilovv v kabnuepvi mpaypatikdtnta g EAANVIKNG Yempyiag,
glval yvootd mmg 1 Gpdevon amoteAel po amd Tig o KaBoPIoTIKES KAAMEPYNTIKES EPYACiEg

oV AapPavouv ympa oTov aypd, ennpedlovios TV TEAKN amdd00T TOV KAAMEPYEIDV.

3.2. T'eviki] 60vBeon cvoTPoTOS 6TAYONV GpdgvoNg

Me 1oV 6po GO GTAYONV ApdEVOT) EVVOEITAL £VOL GOVOAO COANVOGE®V, EEQPTNUAT®V,
UNYOVIGU®V KA. WKPODAIK®V, HUOVILO EYKATESTNUEVOV COUPOVO LE HeAeTnUEVN OtdToln,
wote vo eEao@aAiilovv TN HETOPOPE Kol OLOWOLOPON OOVOUN TOL VEPOL GTA QULTE NG
KOAALEPYELOG KOL VO ETITPETOVY SLAPOPOLS BafLodg LTOUATIGHOV GTNV EPAPLOYT TOV VEPOV
KOl OTNV EKTEAEGT] SLAPOP®V KOAAMEPYNTIKOV PPOVTIO®V.

‘Eva ohokAnpopévo chotnuo otdydnv dpdsvuong anotereital amd ta dikTuo LETAPOPAC,
EQOPLOYNG KOt Ao TN LOVAdA ELEYYOVL.

Ewdwotepa, to Pacikd pépn €vOg TLMIKOV GULOTHUOTOS oTAYONV Gpdevong eivor to

mapoakdteo (Muyeldkng, 1994):

®  YTOAOKTNPEG.

o ZOMVOGCELC.

o E&optiparta cvvdecsporoyiog.
o Kévtpo ehéyyov 1 KEQOAN.

e [Inyn mieonc.

Extoc¢ and ta Pacwkd avtd pépn, €vo ocvotnua otdyonv apdsvong meptiapPdvel Ko
O1apopovg unyavicpovs, ot oroiot eEac@arilovv kabévos avaroyeg AEITOVPYIKEG SLVOTOTNTES
070 diKTVO.

2uvnbmg o€ éva dikTvo TeptlapPdvoviot unyavicpol 61enong Tov vePov, AVTOUATIGHOD

™G Asttovpyiag, VOPOMTAVONG K.0.K.

18

Institutional Repository - Library & Information Centre - University of Thessaly
19/05/2024 18:27:09 EEST - 18.220.251.140



Kabévag amd toug unyaviopovg anutovg amotedeitor amd éva obvoro e€aptnudrtov, tao

TEPLOCOTEPO A0 TO OTToio GLVIHOWS PpickovTal 6T KEPOAN TOL SIKTHOV.

3.3. POOpion Aertovpyiag Tov dikTHOL

Mo va Bswpnbel cwot| 1 Aettovpyion €vOg SIKTOOV GTAYONV APSELONG OmaLTEL TNV

dtevépyela KAmolmV YePLopmv. Avtol ot yeipiopol oyetiCovtan pe:

o v &vapén Kot Todon TG AEITOVPYING TOV OIKTVOV,
e 11 S1000Y KN VOPOSATNCT TOV SAPOPWV LOVAI®Y TOV, KoL
e 11 pOOLON NG ATOITOVUEVIC TTAPOYNS KL TV POPTIMV GTNV apy1] TOL SIKTVOV Kol

TOV AYOYDV TPOPOS0GIoC.

H amhovotepn pvBuion yivetar pe v tomoBétnon otig KatdAinies 8ol yepoxivntov
dwkonT®Vv (Bavdv) kol 6TnV TEPITTOOTN VT OAOL Ol XEPIoUOL YivovTol HE TO ¥EPL amd TOV
vopovopéa. 'Evag dAhog tpomog pObuong mpaypatonoleitol pe ™ Pondeia cuyKeKPIUEVOY
BaAPidwv. Avtég kKhelvouv avtopata 6tav TEPAGEL Lo OPIGUEVT TOGATNTA VEPOL Y10l TV OTOT0
&xovv pvOotel. Mmopovv vo tomofetnBovv gite 6TV apyn Tov dIKTHOVL, EITE GTNV APy TOV
povédwv tov. Otav éva dikTvo amoTeAEiTOl TEPIGSOTEPES TNG OGS HOVAOES, M OLOOYIKY|
YOPYNOM VEPOV UTTOPEL VAL YIVEL VTOUATO LE SLOPPOYLOTIKES PaAPioes.

Yrdpyer mepintmon vo avtopatonomBel n Asttovpyio evog diktvov, pe tn Pondeia evog
npoypappotiot). O mpoypoppatictg avtdg Bo puBuilel, cOpeOve LE TO TPOYPOULLLO
Gpogvong, ™ Od0YIKN AElToLPYi TV NAEKTPOVIK®OV Soppaylotikav BoABidwv mov sivot

tomofetnuéveg oty apyn kdbe povéadog (Tepliomg ko [amalapeipiov, 1997).

3.4. Boowkd yopoKTNPLOTIKG GTAYONV APOEVONS

Ta KuplOTEP YOPAKTNPIGTIKA TOL dtoKpivouy TN otdydnv dpdevon (Mixelakng, 1994)

siva:

o  Mikpn mapoyn vepod. H mopoyn tov vepold Katd GTOAAKTN oTn oTdydnv dpdevon
Kopaivetor ovéAoyo pe o cVOTNU, OTOGONTOTE OUMG givar katdtepn and 12 It/h.
Kotd cvvéneia n avaloyicd xopnyoOEVT] TOGOTNTO VEPOL OV LLOVAOO ETLPAVELNG OTN
cvvolkd e&ummpetodpevn and 1o dikTvo €ktacm sivor cuvnBS YounAoTEPN ol 0Tl

oTIG GAAEG neBodoLG.
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o Mepixn oiafpoyn tov £00.povs. LOVERELN TNG WKPNG TOPOYNG TOV GTOANKTNPOV givorl
otL M Bpexduevn emeavelo Katd 0éon ekpong eivar modd mepropiopévn. H cuvoiikd
SwPpexduevn emeavelo, amotedel Tavtote Vo TOGOGTO LOVO TNG OANG EKTAONG TOL
eEummpetel 10 diktvo. To 1010 cvpPaivel kot 6Gov aPopd o PPeyOUEVO OYKO TOL
€00povg, oL omoteLEl emiong TOGOGTO HOVO TOL OAOL €J0PIKOD OYKOV TOV OMOi0
eKpetarAeveTon to pLOGTPOLLAL.

o Meyoin ovyvotnTo kKoi OLGPKELD, GPOELONGS. AQOV M TTAPOYN TOV GTOAIKTP®V Eival
OYETIKA LUKPN Kol 0 BpexOUeEVOS £0aPIKOG GYKOG TOCOGTO LOVO TOV OAOV EUPIKOV
OYKOV, Y10 VO KAALPOOHV Ol OVAYKES TOV QUTAOV GE VEPO, ATOLTEITOL VO EXOVV LEYAAN
SLapKELn KoL Vo ETavoAlapdvovtal cuyvd.

o Yynin mepiektikotnro ko younin taon eoopikng vypaocias. H péylot amodotikdtnta
TOV PLUTAOV ETTVYYAVETAL OTAV 1) LYPAGIK TOL €64POVS eivat otV vAaToTKavoTNT. O
TApoywyog He TNV oTdyony apdcvon pmopel va pubuicet v mapoyn, €161 OGTE 1M
vypacio va Bpicketorl dStapk®dg oty voatoikavotnta. H vynin cuyvotnta kot n peydin
SuapKeLn TG GPdELONG GLVTELODY TN dNIoVPYia VYPOV BVAGK®Y 6TO £30(POG, ME
VYNAR LOATOTEPIEKTIKOTNTA KOl GUVETMG XOLUNAY Tdom vypaciag. Oco vyniotepn elvat
1 CLYVOTNTA TNG APOELONS TOGO TOL LYNAQ EMIMEIA TNG VOUTONEPLEKTIKOTNTOG KOl TOL
YOUNAG emimedo TG TAGNG STNPOVVTOL TEPLGGOTEPO GTOBEPA. TG AALEG LeBOOOVG,
EVO APECHOC LETA TNV APOEVOT] EMTVYYAVETOL L0 TOAD VYA VOOTOTEPLEKTIKOTNTA KO
avtiotolyo YopnAn Tdorm, oTn CLVEXEL Kol UEYPL TNV EMOUEVN (APOELON M
VOOTOTEPLEKTIKOTNTO QLTI KOTEPYETOL KOl 1 TACN avTiGTOUKO. OVEPYETAL, TOGO
TEPLECOTEPO OGO UEYAAVTEPO Etvar TO PeTalD apdeLGE®MV O1AGTN L.

o Tpiodiaotaty kKivnon 00 vEPOD aTo £00.9o¢. LTI HeBOOVE OAKNG Gpdevong 1 Kivinon
TOV VEPOL LEGO GTO £J0POG YIvETAL HOVO KOTA TNV KATAKOPLON £VVOLa KOl ETOUEVMS
glvan povoordotarn. Kotd ™ otdydnv dpdevon n kivinon avtn yivetar katd tpeig

dtevBovoelg (tprodidotatn).

3.4.1. IieovekTipoto

H mapotmpodpevn taydtamn eméktaon tng otdyonv apdgvong, oe oebvn kAipoxa,
opeiletar avapeifpoio ota coPapd orypoVOLIKA TAEOVEKTILOTO TOV GUYKEVTPMVEL.

EE’ avtov ta kuprdtepa eivar Ta €ng:

¢  Owovopia vepov.

e  Owovopia epyatikav.
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e Meioon tov Qlaviov.

o Ektéleon epyacidv koTd T StdpKeLd TG dpdevong.

e  EVKoAN Kot 0OTEAEGUATIKY AITOVOT KOl EQPOPLOYT PLTOPAPUAKOV.

e Awmpnon Enpov GUAADUOTOG,.

e Xpnom YOUNANG TOOTNTOS OPOEVCLLOV VEPO.

e AveEaptnronoinon g Gpoevong amd ToV AVELO Kal TO avAyAV(Oo TOL £6GPOVG.
e Evvoikég ocuvOnkeg vypaciog.

e Evvoikn enidpacn oy avamtuén Kot Topaymyn TV eUTOV.

o ZVyypovn Gpdevom HEYUADTEP®V EKTACEMV KOl AS0TOINGT LKPAV TOPOYDV.

e Ilpoctacia mepPdrrovtoc.

3.4.2. Mewovektipoto.

OnoodNToTe To GLGTHLATA GTAYONV pdevomg avTneTOTilovtal o€ pKpd N peydro Pabuod
Kol Otpopa TPoPANUATH To OToiol AMOTEAOVV HUELOVEKTAUATO Y10, T0 CVOTHHOTA VT, Tao

KuploTEP amd T TPOoPANpaTe eivon To €ENG:

e To k6GTOG TNG EYKATACTOONG.

o  Euppaleig otaraxtipov.

o  YUYKEVIPWOON OAATOV GTO £00LPOG.
o Mnyavikég Cnuiéc.

e Advvopio Tpootaciog and moyeTovg.

3.5. Awedikacio emA0YNS Kol 6YEOLAGHOG TOV KATAAANAOD GUYKPOTNOTOS

To vepd mov ypnoiponoteitat yio dpdevon eivat damavnpd 1060 6€ KOGTOG-XPNILa, OGO Kot
ce KOmo, YU avtd omouteiton m opBoroywn tov ypnon. Iopdia avtd, otnv emoyn Hog,
TOPOTNPEITAL EVTOVO TO POIVOUEVO TNG KATACTATAANGNG TOV. [ évav 6eoTd OAOKANPOUEVO
Kot EUTEPO YEPWOUO NG dpdevong emiPairetor, o mopaymyds vo yvopiler tovg €ENg
TOPAYOVTEG:

1) H wavotnto tev €309hv va 6LYKPAToOV VEPO KOl VAL TO d100ETOVY 6TO QUTAL.

2) H 0péyn tov putov, mov yivetar pe tn Pondeia Tov vepo.

3) H yvdon tov CLuGTNUATIKOV OVOYK®OV TOTICHATOS €VOC YOPo@loy (mTOGo vePO
ypelaletal, kébe moTe Ko pe moto Tpdmo motilovpue).
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H cwot dpdcvon, 0mmg kdmotot ioyvpilovrat, amotelel o Loper| Téxvng Kot Onwg Kabe
TEYVN SLOBETEL TAL LVGTIKG TNG, £TGL KO AT £XEL TOL Sk TG OGS, 0 TapoywyOs TPV TAPEL
TNV amOPOcT Yo TNV TOKTIKY - Tov Tpdmo dpdevong mov Ba ypnoyloromost, Oa Tpénel vo
Yvopilel T1Ig dSvvatdHTNTEG TOV £YEL OMWG TNV TOCOTNTA TOL OHEGILOL VEPOL KOl Vo €YEL
EKTIUNOCEL COOTA TO, YVOPIGUOTA - YOPUKTNPLOTIKA TOL 0lypOL TOL.

Mo v erloyn ™¢ KATAAANANG HebBddov Apdevong ot Tapdyovieg mov Aapfdavovrol
VO™ Elval M TOPOYN Kol 1 TOWOTNTO TOV VEPOV, TO KApa, TOo €500, TO €100g NG
KOAAEPYEWOG, TO KOGTOG TNG HeBOOOL Kot 1 tKavATNTO TOV KaAMEPYNTH va dtoyepileTon 10
GUOTNLO APOELONG.

H dadikasio emA0yNg TOV KATAAANAOL GUYKPOTHUOTOS EXEL VO KAVEL e TNV £KTACT] KO
TIG O0TAGES TOV OypOV, TN HECT €VIOGCT TOV OVEUMOV TOL EMKPATOVV GTN TEPLOYN, TN
KaAMEpyela Tov Ba ypnoyorondel, To THmo Tov £3APOLG TNV NEPN O EEATIIGOIATVON Y10
TIG LEPES OLYUNG, TNV APIEVTIKY] ATOOOTIKOTNTA, T OEPKELN AELITOVPYING TOL GUGTNHLOTOS KO
T0 €0po¢ Gpdevong katd TN mepiodo aryuns. evikdtepa, o puOUOS EQUPUOYNG TPETEL VoL NV
vrepPaivet T SnOnTIKdTTO TOL ESAPOVC.

O oyedacpog vy t PéAtiomn Aettovpyicn TOv GLOTNUATOS, KAOMOG emiong kol Ot
TAPAUETPOL TOV TPENEL VOL AOUPEVOVTOL VITOWYT], GLVIHOWMS OYVOOUVTOL KO 1] 0lYyOPEd TOVG YiveTat
EUTELPIKA € cuvevvonon pe tov avrtictoyo toint (Rolland, 1982; Aovilakng, 1995).

Enopévmg Bsmpeitarl amapaitntn akoun Kot GUEPO LU0, OAOKANPOUEVT LEAETN, TTOV VOl
EMKEVTIPOVETOAL TNV AEI0AGYNOT|, EMAOYT TPOUNOELOG Kol YP1IGT) TOV GUYKPOTHLLATOG, MGTE VO,

OVTOTOKPIVETOL GTIC OVAYKEG TNG YEMPYIKNG EMLYElpNONG.

3.6. Zoyvétnta dpdcvong

Tomikd, pe v otdydnv apdevon dafpéyetor tKpdTEPOg GYKOG £6GPOVS GE GUYKPIOT LE
T1¢ VToAouteg peBddoVG dpdevong. To yeyovog avtd elvar mBavd va ennpedletl TV Tapaywyn.

‘Epevva €de1&e 0tL gupog dpodsvong 1, 3, 5 1 7 nuepdv d0ev emnpéace TNV TAPAY®OYN
kaAaprokiov. H amodotikdtnta ypnong vepol apdevong avéndnke 6tov 1o €0pog Apdevuong
ntav peyodvtepo omd 7 muépeg Adym amobnkevong HeYoADTEPNG TOGOTNTOS VEPOD MOV
npoépyoviav and Ppoyomtmon kot peimong g Padidg dmdnong (Camp et al., 1989; Caldwell
et al., 1994; Howell et al., 1995, 1997; Lamm ka1 Trooien, 2003). & un cvumiecpévo, €84
Ko Y10 KOAMEPYELEG TTOL AVATTOGGOLV BBl pilikd cuoTNUA, OTMG TO KAAQUTOKL, OV KpiveTol
amopoitnT) 1 ovyv otdydnv apdevorn pe d6celg Gpdevong mov eTavovv to 100% 1ng

nuepnotog e€atpncodianvone (Lamm kou Trooien, 2003).
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Ot Howell et al. (1997) avagépovv 011 £0pog Gpdevong pog nuépag 1 og efdopadoc dev
emnpealovv ™V Topaywyn eite epoappdletal emeavelakn ite vrdyel oTAydonV dpdevon o€
apyronnAdon £daen tov Texas. Ot Camp et al., (1989) avapépovv 6tL 1 cuyvdTTA ApdEvong
Ogv eMNPENGE TNV TOPOYMYT KOAAUTOKIOD GTIC TOPAKTIEC Ted1AdES Tov AThavtikon. O Camp
(1998) avapépel 0TL o€ SLAPOPES EPEVVEG GYETIKA LLE TNV ETIOPACT] TNG GLYVOTNTAS APOEVONG
oV andd00T TOV KOAMEPYEIDV T amoTeEAEGHATO 0150V OTL GE OPIGUEVOVS TOTTOVS £60PMOV
TapoTnpNOnKayV d1Popés evd oe dALoLG Oyl Ot YopTodoTIKEG KOAMEPYELES OE YOVOPOKOKKOL
apadn edapn avtamokpivovrar Oetikd oty cvuyvn apdevon (Lamm kou Trooien, 2003). Ot
Plaut et al. (1988) xatéAnEav oto cvunépacua 0Tt | GV oTAYdNV apdevon 6to PapPdxt
npokaiel meplopopéVN avamTuEn Tov PLKoD GLOGTAUOATOS YTL O OYKOG VYPOV E€0APOVG
neplopilovtav o€ Badog 0,3-0,4cm. Avtibeta, ot Phene ko Beale (1976) aAld kot ot Phene et
al. (1990) édei&av 611 T0 pNKOg TV PICIKOV GLOTAWOTOG KAOMG Kot 0 OYKOG EBGPOVE TOV
KéAvnte t0 pikd ocvoTUo KOAMEPYEWS YALKOD KOAOUTOKIOU pmopovce vo ovénbet

epappolovtag vrdyela oTdydnv aApdevon).

3.7. Adosrg dpocvong

O @vokdc mopog mov ovopdletar vepd dev eivan aveEaviintog. Ot mpoPremdueveg
KMpotikég petaforéc kot €W0woTepa M avénon g Oeppokpaciog kot 1 peiwon TV
Bpoyontdoewv mpokeltar va evieivovv to TpOPANUa ¢ EAAenyng vepol. Emopévamg, yuo tnv
dwpnon v anobepdtomv vepol Bo mpénel, KTOG TV GAL®V PETPOV, Vo Yivel 0pHOAOYIKN
¥PNOoN UECH OO TN AEMTOUEPT] KATAYPOUPT] TOV AVAYKOV TOV KAAMEPYEIDV GE VEPO KOl TOV
TPOGEKTIKO oYedlaopo TV apdevoemv (Howell et al., 1998). Ot d6ceig apdevong mokidovy
Kot ekepdloviol g avaloyieg pag HETPNUEVIG 1| VITOAOYIGUEVNC TOGHTNTAG, 1| Omoia givort
cuvhBm¢ N NuepNoe EEATIIGONATVOT] OTIMG aVTH peTpdTot pe dapopes pebodovg (Penman-
Monteith, e€atpuciperpov tHmov A, meplexduevng £dapikng vypaociog k.a.). H e&dviinon tov
amofepdtv vepoL Kot 1 avENoT ToV KOGTOVG 00N YEL 6TNV HEIMOT TOV APIEVOUEVOV EKTAGEDV
TNV LIOBETNON TEYVIKADOV Kol TEYVOAOYLDV Apdevong HEYEANG omod0TIKOTNTOS (EAAELUOTIKN
apdevon, TePLodIKT EVOAANYT APSEVOUEVOV Kot U1 apdevopevev ektdoewmv) (Unger kot Wiese,
1979; Stewart et al., 1983)

Mua d60om apdevong kabopiletor cuvnBwg pe Baon v emBount) Topaywyn oAAL Kot TV
AmOd0TIKOTNTA XPNONG VEPOV. ATOSOTIKOTNTA YPNONG VEPOL glvar 1 avoloyio TNG TOPUYWYNG
S0 TNV GLVOAMKTN TOGOTNTO, VEPOD Apdevong mov yopnyndnke oe o kaAlépyeto (Monteith,
1993). "Exet vroAoytotel 011 1) amodoTIKOTN T XPNoNG VEPOL 6T0 Kodaumokt eival 0,048 Mg/ha
v kéBe mm vepov mov epapudletar emmiéov Tov 325mm (Lamm et al., 1995). Ot 66oe1g

23

Institutional Repository - Library & Information Centre - University of Thessaly
19/05/2024 18:27:09 EEST - 18.220.251.140



dpdevong mov peretnOnkav oty 0w Epgvva nTav 25, 50, 75, 100 ko 125% tng nueprnotog
eCatpioodianvons. H olykpion tov anotedecpdtov pe Tic kabapic amatnoelg oe vepd Tov
KOAQUTTOKIOD €081V OTL e TPOCEKTIKY EQUPUOYN TNG oTdydnv apdevong, Wwitepa g
vrdyelag, petmdnkay ot Kabapég avdykeg e kaAMEpyelog o€ vepd katd 25%. Avti 1 peioon
™G TaENG Tov 25% petappdletor o peimon TV Kabapdv avoyKav TG KOAMEPYELNS GE VEPO
7ov Kupaivetol peta&d 35-55% otav epappoletot KoToaoviopog 1 apdevon pe avAdkio (Lamm
ko Trooien, 2003). Ou Bhattarai et al. (2003) epdppocav dapopetikég d6Gelg apdevong (50,
75, 90 ko 120% 1tng muepnolog eEaticodtanvong) o€ kaAlépyen Pappaxiod, n omoia
ondpOnke oe Papd apYIAM®OEG £60pOG Kol KATEANENY GTO GUUTEPAGHO OTL LITOYELD GTAYONV
dpdevon pe d6om dpdevong iom pe to 75% tng nuepnoag eEaTHIGOdATVONG £dmaE PEYOADTEP
TOPOYDYN EVAD TO VEPO APIELONG EPAPLOCTNKE OTOOOTIKOTEPN GE GVYKPLIOT| UE TIC VITOAOUTES
petoyepioets.

Ot Curt et al. (1995) mpaypatomoinoav épgvuvo @apudloviag TPELg SoPoPETIKES dOGELS
dpdevong oe YAvko cdpyo (33, 67 kot 100% g npepnotag eEATIIGOOATVONG). ATO TNV £pguva
mpoékuye OTL T0 YAVKO 6dpyo avtamokpivovtay Betikd otnv avénon g 66ong dpdevong mg
TPOS TNV TopayyT| Propdalag kot Ty avantuén ToL PLTOV EVA 1) OTOSOTIKOTNTA APdELONG OEV
napovcioce dpopés. H mepiektikdtnta o€ cakyapo dev EMNPeACTNKE IO T OOGT APOELOTC.
Ov Saeed «xor EI-Nadi (1998) avagépovv Otl 0e KOAMEPYEW O©OAVOSOTIKOD GOPYOL
mapatnprdnke peimon Tov VYovg, Tov deikTn PLAMKNG emupdvelag kol g Enpng Propdlog
otav to €0pog kat n doom apdevong avEavovtav. Ot Sakellariou-Makrantonaki et al. (2007)
ava@épovv 0Tt 1 mopaywyn yAmpng Propdloc tov yAvkoh cdpyov dev diépepe Otav
EQOPUOCTNKE VIOYEL OThYyONV Apdevon pe O66on ion pe 10 80% 1ng muepnolog
€EATIGOO1OIVOTG KO ETLPAVELNKT] GTAYONV Gpdevon pe 06on iom pe 1o 100% e nuepnolog
e€atpicodtanvong. Ot TakeAlopiov-Makpaviovikn k.a., (2006, 2007) avaeépovv OTL N
wapoywyn Poppakiod dev di€pepe 6tav £QApPUOGTNKE VITOYELL GTAYONV APAELON e TIG 101€G
00GELC APOELOTG.

>m Aoviidva tov H.ILA. npaypatorombnke épevva 6e KOAAMEPYELD TTEPLAS OOV 1|
d0om apdevong vroloyiotnke pe ™ pEBodo tov efatoéTpov. Meketnke n emidpaon
SLPOPETIKMY dOGE®MV Gpdevomng 6TV amdd0cn TNG KOAMEPYELNG Kol OO TO OMOTEAEGLLOTO
&ywve eovepd 0Tl 1 SLopopeTikn ddoT apdevong dev emmpénce v mopaywyn (Bracy et al.,
1995). Ou Sutton et al (1985) avaeépovv kaAdtepn anddoorn o6& KAAMEPYELL TOUATOG OTOV
EQOPUOCTNKE TANPNG APOELON GE GVYKPIOT LUE TNV EPAPLOYT EAAEIUUATIKNG 600N G ApdEvog,
1N omoia vroloyioTnke pe Paor o VéUTIKO dvvapkd Tov ddeovg. Ot Hanson kot May (2004)
SlmicTOoV HEI®ON 6TV Tapay®yr| Plopnyoavikng toudtog otav peumdnke n dpdevon amod
90% g nuepnoog e€atpicodianvon|g oe 30% tng nuepn oo E0TUIGOOTVOTG.
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3.8. Zyeowaopdg, Aertovpyiao Ko drayeipion

O oyed1061OG EVOC CLGTNUATOG APOELONG TPETEL VO EEKIVA atd TOV KaBoplopd e xpnomng
KOl TOV GTOY®V oL KoAgitanr vo eEummpetnost to cvykekpipévo ovotua. Ot Aéprog kot
Koapavtovviag to (2003) avapépovv 0Tt £vag amd Toug AOYoLg VIEPKATOVAA®ONG VEPOD gival
N xpnon UeBOd®V GPdELoNC JUPOPETIKAOV OO CLTEG YOl TIG OTOIEC OYEOAOTNKE TO OIKTLO.
‘Enerta 0o mpémet va yivel LEAETN TOV 1010UTEPOTHTOV TNE TEPLOYNG OTNV omoia Ba eykatactadel
10 ovoTuo (KApatikd ototyeio, avdyAveo, tOmog £5GPOVS), TG SBESILOTNTOC KOt TNG
TOLOTNTOG TOL VEPOV APIELONG, TV TAPUYDYIKADV YOPOUKTNPIOTIKAOV TNG KOAAEPYELNG KOl TNG
£€KTOONG TOL YOPoPLoV. O oYed0GTAG 0PEIAEL VO 6YEOAGEL TO GVGTNIA AVTANOTG, LETUPOPAC
Kol €QOPUOYNG TOL VEPOL APAELONG KATA TETOLO TPOMO MOTE VO EMTVYXAVETAL 1 UEYIOTN
opotopopeio. ApdELONG LLE TO EAAYIOTO OIKOVOULKO KOGTOG. MEpiuva Tov oyedaot eivar vo
YPNOCLOTONGEL VAIKA Kot eBdd0vg Tov va eival cupuPatég pe v KaAMEPYNTIKNY TPOKTIKY TNG
nepoyns. To tehkd oyxédo Oa mpémer va voeiotator Oeopntikny alloddynon g
KOTOAANAOTNTOG Kot 6ot Aettovpyiog Tov mpv mpotabdei yio epapuoyn oto medio (Clark,
2008).

H otdydnv dpdevon kot £101kd 1 vdyeta eivar duvatd va Aettovpyet pe 516popouvs TPOTOVGS
elte yepokivnta €lte pepKdS avtopotomompéva gite TP ovtopatomomuéva. Ta
GLGTNLATO VITOYELNS CTAYONV APOELONG AV TOUOTOTOLOVVTOL TTLO EVKOAN 0O OTOLOdNTTOTE GALO
oVoOTNUO Apdgvomng Kupiwg yati o éleyyog yivetaw omd €vo Kevipikd onueio 610 omoio
Bpiokoviar CLYKEVIPOUEVEG GLOKELES PIATPOPIGUOTOG VEPOD, EYYLONG YNUIKAOV OLGLDV,
mvevpaTikég N mMAekTpkég PoAPideg, oamiol mpoypoppaticoté dpdevong 1 CLOTHUATO
LUIKPOENEEEPYASTAOV e dVVATOTNTO AYNG KOl OTOGTOANG CNUATOV Yo TV €vapEn Kot ToV
TEPUATIONO TV apdevoemv (Camp kot Lamm, 2008).

O mpoypapaTicdg TV 0pdEHGEMY amoTELEL £va amd TOVS KPIGILOVG TAPAYOVTES Y10l TN
ocmwotn Astrtovpyia KdOe cvatiuatog dpdcvonc. H mocotnta ko to g0pog dpdevong e€aptdron
amd Tov TOMo TOov €04POVE, TO €100¢ TNG KOUAMEPYELWNS, KOl TO cVoTnUa Gpdevong mov Oa
EQOPLOCTEL. Xe TOAEG TEPLOYES 1) EYKATACTACT TNG KAAMEPYELNG OmOTELEL KPIGILO TOLPAYOVTO,
YL TV EMTEVEN IKAVOTOMNTIKNG TOPAY®YNG Wtaitepa o Enpd N NuENPIKA KAMpota. e avtég
TIC TEPLOYES, OOV 1) EOAPIKT] LYPAGIO KO 01 BPOYOTTMCELS OEV ETOPKOVV Y10 TO IKAVOTOUTIKO
QUTPOUN TNG KOAMEPYELNS, TPEMEL VO LITAPYEL UEPYLVOL VIOl TNV EQOPUOYN EMUPAVELNKNG
oTaydnv dpdsvongc. Otav epappoletar vedyea oTdydnv dpdevom Yo PUTPOUL KOAAEPYELDOV
TOTE M TOCOTNTO VEPOL TTOV amoiteitan ivot peydin Ko umopel vo mpokAn0el andAeio vepov
MOyo Babiag dmbnong ondte awEdvetor to kéotog. Empaveioxn owafpoyn eivar dvvatd va

wapotnpnOel dTav 1 TOPOYN TOL GTAAAKTY £Vl HEYAADTEPT GO TNV VOPOVAIKNY AYOYIUOTNTO
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TOL €04POVG YOPO OO AVTOV OALL O OVTEC TIG TEPMTMOELS TOPATNPEITOL AVOLLOLOHOPPio
dpdevong. Téhog Oa mpémer va AapPdvetor pépiuva yioo v EKTAVOT TOV OAAT®V TOL
GLGGMPELOVTOL TAVEO OO TO CTOAAKTN, Wwnitepo o€ TEPLOYES OmMOv 1 PPOYONTMOCELS dEV
EMOPKOVV Y1 TNV EKTAVGT TOVG o€ Pabdtepa otpdpata Tov £ddpovg (Camp kot Lamm, 2008).

Yuvnbwg éva cvotnua VoYEg oTAyOnV Gpdcvong o mpémel va Exel dwdpkeln {ong
peyolvtepn tov 10 etdv, Yoo vo €ivol OKOVOMIKG GULUEEPOVLGO 1| ¥PNON TOv, OTOV
YPNCLOTOIEITOL V1ot APOELON KOAMEPYEIDV YaUNANG Tpocddov. Emopévaoc Ba mpémer po
eQopuOlovTal KATAAANAES TEXVIKEG £TCL MOTE VO AMOPEVYOVTAL ELPPAEEIS TOV GTOAUKTIPOV
KOl KOTOGTPOPEG TV ay®YdV epoproyns. H aviikatdotaon ko o EAeyyog yio Tuxov eBopég
glvar dVoKoAo va Tpaypatomoindel oto cGuoTHHOTO LEOYELWNG GTAYONV GpdevoNg Yot peydro
pépog tv efoptnudtev tovg eivon Bappévo oto €8apoc. Emopévmg, ot AStovpyikég
TAPAUETPOL (TaLpoyY|, TES) EVOC TETOOV GLGTNHOTOS Bl TPEMEL Vo EAEYYOVTAL GLYVA KOl VO
amoTeAOVV JEIKTES Yo TNV KOAN Agttovpyia Tov cuotipatos. H kaAn Asttovpyia emtoyydveton
LE TNV GLVEYN TAPOKOAOVON O™ Kol Sl ThPNoN TNG TOLOTNTAG TOV VEPOD GE VYNAG emimeda, LE
TO KOTAAANAO PIATPAPIGHO TOL VEPOL Kol LE TOV KAOAPIGUO TOV Oy®YDV EQOPLOYNS Yol TNV
ATOPLYT] GLGGMOPEVLGNS VAK®MV TO, 0TT01e UTOPEL VO TPOKAAEGOVY EUPPBEEEIS TV CTOAUKTIPOV.
[Teprodikn a&loAdyno™m TG TPAYUATIKNAG AELTOVPYING TOV GUGTHUATOS APAELONG GE GVYKPLOT
pe v Be@pnTik KOTA TOV GYESOOUO TOL GLOTHUOTOS £ivol duvaTd Vo avadeiel TuxOV
mpofAnuata £ykaipa, Tptv avtd vo EgAyTobv o GoPapd, ETNPeAlovVToc TNV TOGOTNTO KOl TV

TO0TNTO TOV Tapayopeveoy tpoioviov (Camp ko Lamm, 2008).
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KE®AAAIO 4

EMewppotikn apdgoon

4.1. T'evika

[Topadootakd 1 ye®pylkn €peuva €lxe MG TPOTAPYIKO GTOYO TN HUEYIGTOMOINON NG
GLUVOMKNG Tapaymyns. Ta tedevtaia ypovia, OU®S, Exel 000l EUPOoN GTOVE TEPLOPIGTIKOVE
TOPAYOVTEG TOPAYMOYNG, KUPIMG 6T S100£GIUOTNTA £30PIKMV 1| VIATIVOV TOP®V. XTO TANIGLO
avtd 1 ehMeppatikny dpdevon (DI) €xer peretn el evpéwg ¢ TOADTIUN GTPATNYIKN KLPIOS Yo
Enpéc meproyég, OTOL To vePD lvar 0 TEPLOPIoTIKOG TOPAyovTas Tng KaAlépyetag (Fereres kot
Soriano, 2007).

H eleypotikn apdevon eivar por otpatnyiky dpdevong Kot v omoia 1 KoOAAEpyELD
extifeTol o VOUTIKO GTPEG €1TE KATA TN SLAPKELD UIOG HELOVOUEVNG OVENTIKNG TEPLOJOV, E1TE
Katd T Odpkelo OANG TG aOENONG HE HKPES HOVO CLVERELEC 6TV Tapaywyn. Eival éva
amoTELECUATIKO cVoTNHO dtaxeipiong vepol, Kabdg M emidpacn ™G oty amddocn TV
KaAMepyeuwv umopet va givor opeAntéo, opkel TO VOATIKO OTPES VO €QPAPULOCTEL OE
GUYKEKPIUEVO OTASI avATTLENG NG KOAMEPYELRG, Omov dnAad” M kaAlépyela Bo eivan
Myotepo evaicOntn oty éddetyn vepov (FAO, 2002).

e Enpéc meployEg EOIKOTEPA KAVOVTAG XPNOT TNG EAAEIUUOTIKNG APdELONGS, 1 Gpdevo
epopuoletar povo ota vaicHnTo 6To VOUTIKO GTPEG GTASLN OVATTLENG TG KAAMEPYELNG. XTO,
vdAouTo oTado epapuoletar EAdylotn 1 kot kaBoiov dpdevon. Katd cuvénela 1 cuvolka
epapuolopevn dpdsvon dev elval avdioyn tov amoitioe®v ™G KOAMEPYELag Kab' OAn
Sugpkel ToV PLoA0yKoy NG KOKAOL. AV Kot avTO 00MYeEl OVOTOPEVKTO GTNV OTMOAELL TNG
TAPOYDYNG, 1 EMAEILUATIKT APOEVOT) ALEAVEL TNV ATOOOTIKOTNTA XPT|ONG VEPOD, LEYOADVOVTOG
™V TOPpOy®y ] ova Hovado vepolh mov eQApPUOLETOL Kol 0ONYy®OVTIOG €161 GE peyoAldTEPO
owkovopkd opéAn (English, 1990).

H amodotucotta ypnong vepov (WUE) eivar o Bacikdg 6pog v v a&lordynon twv
OTPOTNYIKOV EALEWUUOATIKNG APOELONG.

Y& mePLoYEG e EVIOVO TO POVOUEVO TNG Aenyudpiag Bo mTpémel yevikd Vo TPOTILAOVTAL Ol
KOAAEPYEIEG HE LYNMAN Omod0oTIKOTNTO YpNons vepov. Avtodg PBéPara dev givaor o povog
Tapdyovtag, Kobmg oe MEPIMTAOCELS OMWG OVTEG TOV PPOLTOV 1 TOV CLTNPOV, UTOPEL 1M

QOO0 TIKOTNTA PN ONG VEPOL VAL Etvat younAoTePN OUmG 1 Bpentikn Tovg aia eivar peyoivtepn
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Ko avTo TPETEL VoL AapBavetat vTdyn 6To oyedAcUd TG EMAepaTKnG dpdsvong (Geerts kat

Raes, 2009).

4.2. Kopmoin Hapayoyikotntag Nepod

H xoumoin mapayoyuwodttag vepov (Crop Water Production function) €yet yevikd

pnopen mov eaivetror oto Zynua 4.1 (Geerts ka1 Raes, 2009).

(a) (b) (c) (d) (e)

1.0 — / \.

Relative yield (Y,/Y,,)

I T I ] Excess rainfall
A B C and/or

0 Relative evapotranspiration (ET,/ET,) 40 'M9""

Yympe 4.1. Koapnddn napoyoywomrag vepod (CWP).

H xopmddin ovt) ekepdlel 1 oY£0N TOL EUTOPIKA EKUETAAAEVGULOV TAPOUYOUEVOD
npoiovtog (Ya) mpog tn ocvvoliky| e&otucodomvon (ETa). Afver o mpdn évoeitn av n
ATOd0TIKOTNTA YPNONG VEPOV TTaPoLGLALETOL LEYIGTN GE GLVONKeS LyMANg ETa | yaunidtepng.
AOY® peyding doomopdc To cuumepacpato. sival Tpooeyylotika (Geerts kot Raes., 2009).

Y10 mAaiclo TG Agttovpyiog ™G KOUTOANG TApOy®YIKOTNTOS vEPOL dtakpivovtor 5
TUAUote Tov umopel omd KOAMEPYEW O KOAMEPYEW VO S@EPOVY 1 OKOUN Kot vo
amovoialovv (Doorenbos kot Kassam, 1979):

Tunua a : H amodotikdtnta xprone vepoL etvar oA younAn Kot o pdévog tpomog vo, ovén el
N Topoy®yn N 1N awodoTikOTNTA Eival va TPooTedel P GNUAVTIKY) TOGOTNTO VEPOU UEYPL TO
Tunqpa b (Geerts kot Raes., 2009).

Tuqua b: H kopumodn éxetl éva koilo oynpa: oroladnmote avénomn g 66ong dpdevong odnyel
o€ avdAoyn avENon TG ATOdOTIKOTNTOG.

Tunuo ¢: Me copUmTANPOUOTIKY GPOELON 1 KOUTOAN YivETOL GYEOOV YPOUUIKY HE KAIOT TTOV

Kopaiverol and Yo g Evrovn. Lopeova pe tovg Doorenbos kot Kassam (1979) vrdpyet Eva
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KaT®TEPO Op1o (onueio B oy ewkdva mov avtictoryel oe ETr=0,5), 6mov n oyéon oyeTikng
mapoyoyns (Yr) kot oyetikng e€atpicodiamvong (ETr) Eexvaetl va etvar ypoppuk).
Tuqua d: H kAion g kapmding peuwvetor 66o 1 tipn g ETo minoialetl oto 1 (onpeio D).
210 TUUO oVTO Tapotnpeital avENoN TNG TOPUY®YNS UE TOPAAANAN OM®G pelmwon g
amodoTIKOTNTOC. To TUNHA VT Yo OPIGUEVES KOAMEPYELEG UTOPEL VAL EIVOIL GYETIKA LEYAAO,
m.y. ourtapt (Zhang et al., 2008) 1 BapPaxt (DeTar, 2008). I'a KaAAEPYEIEG OTMG TO KAAAUTOKL,
10 Tufpa D pmopet va amovaeialet (Payero et al., 2006).
Tunpo e: 1o tunua avtd apuroletal vepd TEPIGGOTEPO OO TIG AVAYKES TNG KAAMEPYELNG LUE
OTOTEAECO. TOAMEG POPEC OKOUN KO VO TEPTEL TOPUY®YY] OC OMOTEAEGLO EKTAVONG TWV
Bpentikmdv otoyeiov (Sun et al., 2006). Xto Tufpa avto 1 Gpdevon dev eivat omapaitn Ty EKTOG
KoL 0V 0mooKOTEL otV £ékmAvon aAdtov amd to plikd cvotnuo (Geerts kot Raes, 2009).

210 Zynua 4.2 @aivetol mn OPOPOTOiNcT TG KAUUTOANG TOPAY®YIKOTNTOS VEPOD YidL

avOekTcég N Un KaAMEPYELEG otV Enpacia.

Yo 4.2. Mopoen g kapumoing CWP yia @) oyetikd avBektikég kot b) svaicOnteg oty Enpocio kaAlépyeiec.

Y10 Tp®TO GY£S10 TO TP d TG KOUTOANG €)xEL €val KOTAO GYNUO KOl AVTO LAPTUPE TNV
avoyn NG KaAMépyelog oe ovvOnkes Enpaciog Kot apa To OQEAOG Amd TNV EQPAPUOYN TNG
eAMelppoTikng dpdevong. ‘Exovv mapatnpnBel tétola oynuota o€ kolépyeia ortaptov (Zhang,
2003), aAld ot mepapata pe kaAlépyeia odyag (Sincic et al., 2008).

Y70 0e0TEPO GYESL0 PaiveTarl 6Tt To TUNK d TG KapmOANG amovotdlet Kot 1 KapmoAn eivort
YPOLLUIKT] LEYPL KO TO GMUELD OTTOVL TO TOPEXOUEVO VEPO 1IGOOVVALEL LLE TIG ATOLTIOELS GE VEPO
™G KoAMépyelng. H ypoppikn popen ¢ koumOANng onpaivel pe amid Adyo OTL 1

QOO0 TIKOTNTA TNG YPNOTG VEPOV aLEAVETAL OVOAOYIKG [E TNV aENCN NG TOGOTNTOS TOV
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aPOEVTIKOD VEPOU UEYPL KOl TNV OAIKY] KAALYTN TOV OmOITCE®V TG KOAMEPYELNS GE VEPO,
OTOTE OO OYPOVOULKNG GITOYNG 1 €QPOPUOYN TNG TEXVIKNG TNG TANPOVS dpdevong elvar o
oLpEEpoLGo amd TV eldeypatikny apdevon (Geerts kor Raes., 2009). Tétowng popeng
KopumoAn Topatnpidnkay oe koAlépyeia kaiapmokiov (Payero et al., 2006) kot peArtlavog
(Lovelli et al., 2007).

4.3. Ilpoypoppoatiopds EAAEPPaTIKNG dpdsvong

Ot TpOKTIKEG TNG EMAEIUUATIKNG GPOEVONG SOPEPOVY OO TIG TOPASOCIUKES TPOKTIKES
amofnkevong vepov. O dloyelplotg TPEmel va gival APLoTOS YVMOGTNG TNG OvVTIOpACSS TNG
KOAMEPYELONG OTO VOOTIKO OTPEG €ite Katd TN didpkela Kabopiopévev otadinv avénong, gite
oe OM v avéntikn mepiodo (Kirda et al., 1999). BéBowa n teyvikn g EMAEUUATIKNG
dpdevong dev £xel EVEPYETIKA amOTEAEGLATA GE OAES TIC KOAMEPYELeS. KaAlépyeleg avOekTikég
670 VIATIKO GTPES, OGS TO PapPdxt, To KoOAaUTdKL, TO G1Tdpt, 0 NAlavBog, Kot to CoyapOTELTAO
UTOPOVY VO, EVOMUATOOOVV EMITUYMG OTIC TPOKTIKES TNG EALEWUUATIKNAG apdevonc. T o
evoioOnteg KOAMEPYELEG, OT®MG M TATATA, 1 EAAEWUATIKY] Gpdevon amodeiydnie Aydtepo
owovopkn (FAO, 1998). Erniong Oa mpémel vo emA&yoviot ot KOTAAANAES KOAMEPYELES e
KataAANAOTEPEG eKetves e LiKpO Plodoyikd kOKAO oAAd Kot avBekTikdOTnTo otV Enpacia.
TéNog, Oa mpémet vo ANeOel vTdYN Kot 1 IKOVOTNTO GLYKPATNONS TOV VEPOL TOV £04PoLS. Eyet
Bpebel g o €dapM pe Aemt LEN lval Ta TAEOV KATAAANAQ Y10 EQOPUOYT EAAELUUOTIKNG
apdevong (Stewart and Musick, 1982).

2KOTOG NG EAAEUUATIKNG Gpdevomg etvar 1 adENon TS amodoTIKOTNTOS XPNONG VEPOL
pog KOAAEPYELOS EEQAELPOVTOG TIC OPOEVCELS TOL £XOVV EAAYLIOTO AVTIKTUTTO GTNV TOPUYMY).
H peloon g mopaywyng mov mpokvmtel eival Hikpr], GLUYKPIVOUEVN HE TO OQEAN TOV
amokopilovTal EKTPETOVTOS TO AmoONKELUEVO VEPD Yo APOEVOT] AAAWDV KOAALEPYEIDV Y1 TIG
0moieg T0 vePO Oa TV AVETOPKES LE TIC TAPAUSOGLOKES TPAKTIKEG Apdevong (FAO, 1998).

[Ma va kaBoprotodv o1 oyécels petalh amddoons Kol E0TUICOOTVONG XPNCYLOTOLEITOL

10 povtého Stewart (1977):

Be= 5= (0 7)< (&) (1)
omov Y kot ETa eivanr 1 mapaymyn kot 1 e£0ticod10mvon avTioToy o KAT® amd cuVONKeG
eMeppatikng apdevong kot Ym kor 1 ETm n péyiotn mopayoyn kot eotpicodiomvon
avTioTol(0. OYETIKEC HE TANP®G apdevdpevn koAAépyela, Ky eivar évag mapdyovtog
avTiOpaoNG TNG KAAMEPYELNG TOL TOIKIAAEL avdloya pe TO €100¢, TNV TOIKIALL, TNV APOEVTIKN
puéBodo kot drayeipton Ko to otddo avénong oOtav vrapyel eAMmng eEatpicodtamvon. Ot
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vroAoywopol twv Ym, ETa kot ETm texunpidvovton kadd kKou 1 fipAoypapio £xel SOCEL TIUES
v o Ky (FAQO, 1998). Ao T1g 4 avtéc TopapuéTpoug UTopoviE Vo VToAOYiGovpE TV Ya 6mov
0 Swbéoo oamdOepo vepoh dev KOAOTTEL TIC VOOTIKEG avaykeg TG KaAlépyswog. O
nmapayovtag Ky amotekel pa EvOeEn e avOekTIKOTNTOG TG KAAMEPYELNG GTO VOOTIKO GTPEG.

Kabnc o mapdyovtag e avtidpaonc mapaywyne Ky avEdverat, n amodotikoOtnTa ¥pnong
VEPOU LEUMVETOL TPAYLLO TO OTTO10 OTLivEL OTL TO OPEAOG aTd TNV EAAEUHOTIKY ApdELON Elvar
aniBavo. Avtod @aivetal oto Zynqua 4.3 to omoio delyvel T oxéon HeTAEL TG eEMTEPIKNG

amod0TIKOTNTOS YPNoNG vepo, Tov Ky kat tov oyediacuévov ealeippotog ET.

Tyfpa 4.3. Zyéon petald tov Babuov amodotikotntag g dpdevong (WUE), tov mapdyovra avtidpacng Ky kot

oV oyedtacpévou ealeiyvatoc ET (%).

‘Evoc mapdyovtag avtidpaong peyaAtepog amd tn Hovdado delyvel OTL 1 OVOUEVOUEVN
CYETIKY] TOPOY®YN HEWDVETAL Yoo dedopévn efatpucodiomvon kot mn peimon ovt) eivol
avOAOYIKA peYoAOTEPT atd TN oyYeTIKN peiwon oty e€atpucodiomvon (Kirdaetal., 1999). v
TEPIMTOON VTN 0V TAPOLSIALovTal 0PEAN amd TN XPNoN TS EAAEUUATIKNG APOEVONC. ZTOV
[Tivaxa 3.1. mapovoidlovtor kamoteg Téc katd FAO tov Ky yio dibpopec kaAMEPYELEG.
['evikd 1€00epa PLGLOAOYIKA GTAdI avENoNG Yoo kBe kaAlépysla sivar apketd yo vo

TEPLYPAPOVY TNV VAGHNGIN TOV KAAAEPYEUDV GTO GTPEG.

o Apyko (koriiépyela g to 10% g kdAvyng tov €6dpovg),

e  Avdantoén (amd to 10% g KGAvymg péEpL TNV TANPN KAALYN TOV €04POVGS amd TNV
KOoAAEpyELo Kot TV dvOnon),

e Méon mepiodog (amd v TANPN KAAvyn pExpt TV wpigavon),

e Telkd otdoo (amd v wpipaven PEyPL T cLYKOUION).
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IMivoxog 4.1. Twég katd FAO tov cuviedeotr| avtidpaong Ky yia dtdpopeg kaAMEpyeteg.

Kalépyero Trooo | Trous | Trioar | Trior | Triio

Bappax 085 | 020 | 050 0,25

Dacom 1,15 0,20 1,10 | 0,75 0,2

Kalapmoxt 1,25

Horara 1,10 0,60 0,70 | 0,20

HA\iav0og 0,95 0,4 1 0,8

Zitapt 1,00 0,20 | 0,60 | 0,50

Troooo ava@épeTar e cuveyn EMAEYLUOTIKE] GPOEVOT, EVA Ol LTOAOUTEG UETOYEPICELS
aPOpovV TEPLOPICUEVT] TOPOYN VEPOL GE GLYKEKPEVO UOVO OTAd avamTuéng g
KaAMEpyetag (o1 deikteg 0 ko 1 avtamokpivovtol 6ta 6Tdda KaTd To 0moio To apdEVTIKO VEPO
nepropiotnre N OxL).

[Mopatnmpodpe 6Tt Yo por cuykekpipévn kadhépyela ivar mbavd ce opiopéva 6Tad va
glval peyoAdTEPOG, VM 0€ Kamoto AAla Oyl. TETo10 TapAdetypo anoteAel TO @ACOAL amd TOV
VKO SLOTIGTOVOLE OTL GTEPNOT VEPOD TNG KAAMEPYELNS POGOAOD KATH TO OEVTEPO GTASLO
avanTLENG d€ GLUEEPEL, OTMG eMioNg 0VTE EPAPLOYT EAAEWUHOTIKNG Gpdevong o OAN TV
avENTIKN Tepiodo. Avtifeta emBoin vOATIKOD GTPEG KATA TN SLAPKELN TOV TPATOV, TOV TPITOV

N 1oV T€TaPTOL oTadiov avENoNg Ba amoEEpeL LeyaADTEPU OTKOVOULKE OQEAT).

4.4. ITieovekTPOTO KO TPOVTOOECELS EQUPROYNG ELAEIUNOTIKIG APOEVONG

H eleypotikr dpdevon elval o otpotnyikn 6@pdsvong mov  pHeylotomolel v
ATOd0TIKOTNTO YPNONG VEPOV. AVTO £lval KoL TO KOPLO TAEOVEKTNIA TNG. AV Kot TapovctdleTon
cLVNOMC Lo OPKETE CNUOVTIKY OTOAELD TOPOYWYNGS, 1| TOWOTNTA TOL TOPaYOEVTOC TPOIdVTOG
etvan KoATep, pe amoTtédeopa 1 dopopd avt va wootaduiletar (Cui et al, 2008, Hueso kot
Cuevas, 2008). Ewwd oe pépn mov vadpyelt £viovo TO QOIVOUEVO TNG Aetyudpiag, 1
eMepatikn  dpdevon otabepomolel TV mopoymyr, Olvoviog £TGL  €YYUNOELS GTOLG
TPy yoVs Yo €vo 6TafepO LGOI LML, ETTPETOVTOS TOVS KOT' AVTOV TOV TPOTO VAV KOADTEPO
owovopko oyediaoud (Geerts kot Raes, 2009).

nuavtikn Bewpeitonr Kot 1 €QOPUOY TNG EAAEIUUATIKNG GPOELONG GTOV TEPLOPIGUO
OAPop®V PVKNTOAOYIK®V acBevel®v. Me dAla Aoyla 1o TepBAAlov Tov Onpuovpyeital yopw
amd TV KoAAEpyewn elvar Aydtepo vypd oamd OTL og cuvOnKeg TANPovg dApdevong,

neplopilovrag €161 10 pioko mpooPoing amd poknteg (Cicogna et al., 2005).
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‘Eva axoun Betikd otoryeio g EAAEUHOTIKNG ApOELONG £XEL VO KAVEL LE TN Aavon Tng
KoAMépyeag. TTo ovykekpyéva pe Tn ypnon HWKPITEPNG TOCOTNTOS VEPOL LIAPYEL
peyoAvtepn axpifeia otn ypnon tov Mmacpdtov. Avtd yuoti teplopiletor n ékmAvon Tov
Opentikdv otolyelov pe amoTéAEGHA Vo VITAPYEL LeYoAOTEPT OABEGILOTNTO TG ATAVTIKNG
ovoiag oto edapikd didlvua (Garabet et al., 1998).

KoBoprotikn givar n epappoyn e EAMAEUUATIKNG APOELONG G TEPLOYES OOV 1 StaBEoIN
TPOCPOPA VEPOL EIVAL AVETAPKNG Y10 TNV APIELGT OAWV TOV EKTACEWV. X& TETOEG TEPLOYES M
LEYIOTOTTOINGM NG AMOOOTIKOTNTOS XPNoNS vepol givor cuvnB®G TO TPOGOIOPAPA Y10 TOVG
Tapaymyove and OtL n peyoromoinon g mapaywyne (English, 1990). Mg ) ypion g
OTPOTNYIKNG TNG EAMAEUUOTIKNG ApOEVOTG SIVETOL TPOTEPALOTNTO GTO KOWVOYPNOTO OPEAOC Kol
Oyl otov kbe mopaywyd Eexwplotd. Avti vo ¥PNCUYOTOLEITOL 1| TPOKTIKY TNG TANPOLS
dpdevong, epaprolovtog TV EAAEWIOTIKY GpdevoT), T amodnkevpévo vepo Ba pumopovce va.
ypnopomom el yia v apdevon emmAéov exktdcewv oty mepoyn (Kipkorir et al., 2001).

Téhog, Pertidvel TOV EAeyY0 TG NUEPOUNVIOG GTTOPAG KOt TN SIAPKELL TNG KOAALEPYNTIKNG
TEPLOOOV, aveEaptnTo amd TV EVapEn TOV PPOoYOnTOGE®Y KOl MG €K TOVTOV PEATIDVEL TOV
apdevtikd oyediacpo (Geerts et al., 2008).

O tpodmoBEel Yo TNV OMOTELEGULATIKN EPAPLOYT| TNG EALELLUATIKNG APOEVONG UTOPOVV

V0. GLVOYIGTOVV OTIG €ENG:

o &ivol EMTOKTIKN 1 YVAOGCT TNG AVTIOPOCTG TG KOAALEPYELNS GTO VIATIKO GTPEC.

e  TPEMEL VO VLAPYEL EMOPKNG TPOSPaCT 6TO vEPO KAt TIG TEPLOOOVS VYNANG CRTNOoMG
(evaicOnta omv Enpacio 6Tddo TG KOAMEPYELNS) KATL EEAPETIKG SVGKOAO Y10 TIG
Enpéc meployEc.

o mpémel va eEacpaiiletal por AAyoTn TOcOTNTO VEPOV KAT® amd TNV omoia 1
EAMELOTIKY apdgvon dev €xel onuavtikn Oetikn enidpaon (Zhang, 2003).

e 0 KGBe pepovopévos mapaywyos 8o mpémel va Aapfavel vroyn TOL TO. OPEAN Y10 TO
GUVOAO TV TOPOYDYDV TOV YPNCLOTOIOVV TO APOEVTIKO VEPO GTNV TEPLOYN (EmMmALOV
YN nmopel va apdeveTon pe 1o amodnkevpévo vepo), Otav 1n Ok Tov KOAMEPYELN
TAPOLGLALEL LELWUEVT] TAPAYWYT.

e Té)0C, oL Tapaywyoi Oa Tpémel va avapévouy avEnon g aAATOTNTO TOVS E0GPOVS KATM
amd cuVONKeS EAMAEYNOTIKNG APOELONG GE GYECT LE TNV €QAPUOYN TANPOVS GPOEVOT)
(Geerts et al., 2009).
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4.5. EQappoyég g EMEIPPATIKNG dpdgvong

[Tewpdpata og d1popeg KaAMEPYELES emPEPAt®VOVY TOC 1 EMAEIUUATIKY dpdevon umopel
v 00ENGEL TNV OOSOTIKOTNTA YPNONG VEPOD Y®PIC ONUOVTIKY peimon g Tapaywyns. [a
TOPAOEIY IO, GE KOAALEPYELDL XEWEPWVOL oltoplov otnv Tovpkia, M eAlelupatiky apdevon
dmAaGiooEe TNV aTOSOTIKOTNTO XPHONE VEPOD 6€ oYéon ue ouvOnkeg mAnpovg dpdsvong (libeyi
et al., 2006). To idwo0 &lye mapanpndei kol oe KaAMépyela PBappakiov (Geerts et al., 2008).
Opilopéveg KOAMEPYELEG KNTEVTIKAV, €MioNG, ovtamokpivovtal OeTikd otnv €AASUIOTIK)
apdevon (Raes et al., 2008).

O Decras o Liakatas (2006) avagépovv 611 n amodotikdTnTa. ¥priong vepod avEdvetol
6€ PLTA TOL APOEVOVTAL EALEIUUATIKE AOY® OTOOOTIKATEPTG YPNONG TOV 0POEVTIKOD vEPOD. Ot
Sakellariou-Makrantonaki et al. (2007) ava@épovv avarioya amotelécpota o YAVKO GOPYO.

[Tpdoateg peréteg £0e1&av OTL M EAMAEUHOTIKY Gpdevon Umopel va odnynoel oe avénon
NG OmOSOTIKOTNTOG XPNONG VEPOD TOL GLTAPLOV YMPIG CNUAVTIKY EAATTMOON TNG TAPOYWYNC.
e meipapo mov oevepynonke to 2006-07 ot Popero Kiva peietinke n enidpacn tov
VOATIKOV OTPEG G TPELG MOIKIAEG G1Taploy €QapUolOUEVO GE OTOLOONTOTE OO T TECOEPN
oTAdL OVATTUENG TG KOAMEPYELOG Ko TapotnpnOnke advénon g amodoTikdTnTag YPNoNS
vepov £m¢ kot 12,87% (Du et al., 2010).

"Exovv peietnBel eniong ol emmtdOELS TG EMAEIUUATIKNG APOEVONG GE KOAALEPYELD EAAC.
Yy Kopdofa g lonaviag dievepynbnke meipapo and to 2004 £mg o 2006 (Iniesta et al.,
2008) mov apopovce atnV eMPOAN LOATIKOD GTPES G€ TOGOGTO 75% TOV AVAYKDOV GE VEPO NG
KaAMEPYELOG EMAG Kot TAN PTG Stakomr TS apdevong amd 1 Toviiov émg 15 Zemtepppiov. Ta
amoteléopato 01Eav LeyaAn avEnomn g amodoTikOTNTOS ¥p1ions vepov. H otpatnykn| ot
Ba propovoe va ypnoiponmoinel 6TIC LECOYELNKES XDPES OOV OL YEWLEPIVES KOl O1 OVOLEIITIKEG
Bpoyés mpootatevovy TNV KAAMEPYELD ad VOATIKO GTPEG KaTd TN dtdpKeln TG avBopopiog
Ko TG wpipavong tov kKapmov (Iniesta et al., 2008).

Kot oo omwpopdpa dévipa vrdpyovv amoteléopato moAAOV epeuvav. ‘Eyxet amoderydet
OTL e TN ¥PNoMN NG EAMAEWHOTIKNG GPOELONG 1 OMOJOTIKOTNTO YPoNG VEPOL UTopel Vo
Tapovclicel avénon £mg kat 60% ywpig andAeleg oTNV TAPAY®YN 1 OVCACTIKY Lel®OT TG
QLTIKNG evpwoTtiog KaAAEPYElS poddkivov Kot ayAadtas (Cui et al., 2008). Ileipapo mov
devepyndnke oe kaAlMépyela puotikiag (Aydinsakir et al., 2016) anédeiée mmg 1 epopproyn
VOATIKOV GTPES KATA TO GTASI0 TNG PAACTIKNG PACTG TNG KOAAEPYELNG ElYE GOV ATOTEAEGLLOL TN
GLVOMKT] avEnon ¢ Propdloc, TG Tapay®yns o€ Kapmog Kol NG omod0TIKOTNTAS XPNOoNG

vepoD NG KOAMEPYELQG.
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Ta televtaio ypdvia £xovv yivel evtaTikEG £pEVVEG Y100 TNV AEI0AOYNOT| TG EMLOPAONG TV
TPOKTIKAOV TNG EAMAEYUHOTIKNG ApdeLoNG o€ aumeAdves. H epappoyn tov véatikov oTpeg mpv
TNV OPIHLOVoN ElXE GOV OMOTEAEGUA TOV EAEY0 TNG aWENONG TOV PAAGTOV KOL TNV OTOPLYY
ocuvOnkov vrepPoikng Practikng ConpdtnTog TOL EMKPATOOV GE GLVONKES TANPOLS
apdevonc. Axoun po. GLUPOA TG EQPOPUOYNG EAEIUUATIKNG APOEVONG GE AUTEALD EXEL VO
KAVEL [e TN PEATIOON TOV TOIOTIKAOV YOPAKTNPIoTIKGV ToL Kpaotov (Chaves et al., 2007) dmwg
EMIONG KOl [LE TO PEPIKO EAEYYO TOV HUKNTOAOYIK®OV TTpocsformv (Schreiner et al., 2007).

[Tepdpata £xovv yivel kou mve oe kaAAépyelo topdtoc. H topdta givon to mpdto og
KOAALEPYOVUEVT €KTOOT AOYOVOKOUIKO €100C Kol OUTO KAVEL CMUAVTIIKY TN OuvaTOTNTO
e€otkovounong vepoo yuo. v KahAiépyetd g (Fereres kot Soriano, 2007). And mepdpota
EQOUPUOYNG TNG EAAEWHOTIKNG APOELONG TAV® GE KOAAMEPYELWL TOUATOG £XOVV TPOKVYEL
dwapopetikd anoteléopata: o Pulupul et al. (1996) mopoatipnoe onuavtiky peimon tng
anddoong og Enpn Propdla yo Ogppoknmiaky] KahMépyeto Topdtag, eve o Zegbe-Dominguez
et al. (2006) dev mopatpnooy ELATTOON TG ArdOS00TNG GE TOIKIAES TTOL KOAMEPYOVVTOL YLl
petamoinon. QoTd00 OV KOt Ol EXATMOCELS OTNV ATOS06N UTOPEL VAL EIvaL SIUPOPETIKES, TOAAES
amd TIG PeAETEG oV Eyouv yivel £0el&av Ot M eAlepupatikny dpdevon e€otkovopel peyaieg
TOGOTNTEG VEPOD Kat ALEAVEL TNV amodoTikOTHTA Yprions vepoo (Savic et al., 2008).

X MEPMTMOELS EVPVTEPOV TEPLOYDV OTOV TOPOVCIALETOL EVIOVO TO (QUIVOUEVO TNG
Aewyodplog, vmdpyer M OLVATOTNTO KAVOVTAG YPNON 1TNG EAAEWUOTIKNG Gpdevong va
mpaypotonomBel KOADTEPOS apdeLTIKOG oyedlacudc. o mapddetypa ot Neunpdoko tov
HITA, 6mov ot véotikoi mopot givan meplopiopévor, ot Payero et al. (2009) apdevovrag v
KoAAEpyElo Lovo pe 150mm vepov katd toug unveg lodAto Ewg ZentépPpro, Tpocsdidopioay v
KOADTEPT KATOVOUT TOV VEPOV Yo TNV EMITELEN TG LYNAOTEPNG OTOOOTIKOTNTOG YPTOMNG
vepov. AmédetEav 0Tt 6tav To T06ooTo dtibeong Twv 150mm avédveton Toug pnveg lodto kKo
AVY0V0T0, TOTE 1] ATOOOTIKOTNTA YPNOTG VEPOD LEYOADVEL.

Mia pop@n eEALEIOTIKNG Gpdevong eivor kat 1) Mepikn Enpavon Pilov (Partial Rootzone
Drying). H teyvikn avtn £xet mopovctdost péypt kot 50% e€otkovounon tov apdeutikod vepov
(Kang et al., 1998). Apyn g PRD &ivat n evaAlaktiky apdevon otic dvo TAeVPEG Tov Priikov
GLGTNLATOG TV LTMV, PE GALN Aoyl 1) Bpeypévn Kot 1) ENpn TAELPA ToL PEIKOL GLGTHLOTOG
vo evaAldooovtol og éva kOkAo 10-14 nuepdv (Dry et al, 1996). H cvyvotnta evailoyng
e€aptdTon amd ToV TOTO TOL €0APOVG, TN PpoyOTT®oN, T Beprokpacio Kot TNV €EATHLOT TOV
vepov (Davies et al., 2000). Ot evoaldakTikoi KOKAOL TV apdedoemV gival (OTIKNG onpociog
Yo TV TOPAYOYN TNG KAAMEPYELONS, OAAG KOl TN SLOTNPNON TOV YNUK®OV oNUATOV X0pig va
emnpedletar n vooTikn Kotdotoon Tov utdv (Loveys et al., 2000). H texyvikn e PRD £yet

dokluaoTel o€ o oelpd kaAlepyeldv, Ommg ot toudteg (Savic et al., 2008), ta aumnéia
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(Chaves et al., 2007), ti¢ matdreg. H motdta, £va gvaicOnto oty Enpacia @utd, Tapovciooce
avENOT TG Amod0TIKATNTAG YPNoNG vEPOL Emg kat 47% o oyéom pe TN peToyeipton eAEYy oV
(mpng dpdevon), pe ypnon e PRD teyvikng kot kdAvyn tov 50% g e€atpicodiamvong
(Saeed et al., 2008).

4.6. EMeyppotikny apocvon apapocitov

‘Exovv yivelr d1bpopeg peréteg yia v aflohdynon g emidopaong G EAAEIUUOTIKNG
dpdevong oV KaAMEPYELD TOL aPAPOCITOL, OPIGUEVEG OO TIG OTOleg EXOLV VO KAVOLV LE
EQOPLOYN EALEIUUATIKNG APOEVOTNG GE OAN TNV KOAMEPYELL KOl AALEG GE OPIGUEVO LOVO GTAINL
avts. Ta amoteAéopaTo 6 YEVIKES YPOUUESG OElYVOUV OTL VOl LEV Ol UEYOAVTEPES AMOJOCELS
TAPOTNPOVVTUL KAT® atd GLVONKEG TANPOLS APAELONG, OTOV OUMG 1 EAAELUHOTIKY Gpdevon
€QOPUOLETAL COOTA GE GUYKEKPIUEVEA OTAILN OVATTUENG, OIVEL AMOTEAEGUOTO GTATICTIKMG U1
ONUOVTIKAL.

Y neipapo ot Masoud kot Manouchehr (2016) peAétnoav tnv enidpaocm TG EAMAEUUATIKAG
dpdevong oe tpia drapopeTikd VPpida karaprokiov. Epdppocav dpdevon oto 60, 70 ko 80%
¢ voatoikavotTag TV £ddpovg oto. KSC500, KSC647, KSC700 ko KSC704 vBpiow. H
Gpdevon TV TEWPAUATIKOV TEpoyinV Yvotav o avAdkia. Ta armotedéopota £6e1Eav OTL 1
amod0on 6 6TOPO, 0 OEIKTNG GLYKOMONG KOL 1] GYETIKY] TEPIEKTIKOTNTA GE VEPO HELOONKAY,
EVA 1 OMOTEAEGUOTIKOTNTO ¥PIONG VEPOD, 1 €£0IKOVOUNGT VEPOL KOl 1] OTOSOTIKOTNTO TNG
dpdevong avéndnkav pe v avénon elieippotog vepov. H dpdevon oto 70% 1ng
VOUTOTKOVOTNTAG TOL €0GPOVG E0MGE TNV UEYOADTEPN OMOTEAEGULOATIKOTNTO XPNIONG VEPOD
(1,01kg omopov/m?). EmmAéov, Ta vPpidia dyipung mpipavong (KSC700 kar KSC704) £8woay
HEYOADTEPESG TEG GE OAOL TO YOPOKTNPLOTIKA EKTOS TOV OEIKTN GVYKOULONG GE GVYKPLON LE TAL
vPpidio péong wpipavong (KSC647 kar KSC500).

Ot Aydinsakir et al. (2013) perétmoav v avtoyn 6Vo yevotimmv kahourokiov (Safak kot
Ant-i90) otnv voatikn katamdvnon. Ot docelg dpdevong mov epapudomray ftav oto 100%
¢ voatoikavottag (1100), oto 75% (I75), oto 50% (150) kou 610 25% (125). Eniong, vmpye
petayeipion n onoia dev apdevtnke kabBorov (lo). H teyvikn g dpdevong mov epapudstnke
ntav n otdyonv. Ta amoterécpata £d€iov OTL To ddpopa emimeda dpdevong E£xovv
OTATICTIKAOG CUAVTIKA OPOPES GTNV AmAO0GT, GTO VYOGS, GTOV apBd TV KOKK®OV KOl 6TO
Bapog 100 kdkK®V, 6TV SIAUETPO KOl GTO UNKOS TOV GTOdikwV. Agv dlapépovy OUmG GTOV
aplBpd tov onadikwv. Kot otoug 600 yevOTumOug 1 EAAEWUUATIKY] APOELOT OOENCE TIg
TEPLEKTIKOTNTAG TNG YALKOING, ™G @POoLKTOING Kol TNG cakyopolng , evad pelmwoe v

TEPLEKTIKOTNTA TOV TPOTEIiVOYV. H peyolvtepn oamddoon o€ omoépo mopotnpndnke otov
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yevotomo Safak otnv petayeipion (1100) (9,35t/ha) kou axorovdncav ot petoyepiosic (175)
(8,34t/ha), (I50) (7,89t/ha), (125) (5,56t/ha) wor (Io) (3,36t/ha). v petayeipion (1100)
napatnpnOnke n peyolvtepn xpnon vepoo (738,1mm) yia tov yevotvmo Safak evéd n pukpodtepn
omv petoyeipon (Io) yuo tov yevotomo Ant-i90 (260,0mm). H vymiotepn amodotikdtnta
xprong vepov Ppédnke oty uetayeipon (I150) (15,7kg/ha/mm) otov yevotvmo Safak kot n
yopniotepn oty petoyeipion (Io) (5,5kg/ha/mm) ctov yevortvmo Ant-i90.

e o épevva mov denydn oty Abomtio ot Yenesew kot Tilahun (2009) peAétnoav myv
EQUPUOYT EAAEYULOTIKNG APOEVOTG GE O1apopa. oTddta avantuéne. Ta anoteAéouata oo
OTL M LETOPOAT] TNG TOCOTNTAG EPUPUOYNG APOEVTIKOD VEPOD £YEL ONUOVTIKT EMOPOCT CTNV
am6d0oM ToL Kopmov. To pé€co oTddo avamTuéng TG KOAAEPYELNG Elval TO O EvaicOnTo 6TV
EMAewy” vepoL. AmO TV GAAN pepld, TO EAAELUO. VEPOD GTNV 0OPYN KOl GTO TEAOG TNG
KaAMEPYELOG EYEL TEPLOPIGUEVT EIdpaoT) 6TV amddoon. Kab’ 6An v kadiiepyntikn| tepiodo
N €QOpROYN EMEUUOTIKNG ApdevoNng (75% G e£0TGOOTVONG TN KOAALEPYELQS) EMPEPEL
peimon g amddoong. Q26td6G60, 1 aTOSOTIKOTNTA TG XPNONG VEPOD gival vynAdTEPT OTNV
EMEPUATIKY APdEVOT YOPIG OUMOG VO ETPEPEL CNUAVTIKEG LEIDGELG GTIV A0S0 GOUPMVA
Ko pe tnv épevva tov Zewdie (2007) mov cupemvel Le To TopaTive.

Mio periétn mov mpaypatonomOnke oto Mapdko katd tn oidpKela 000 KOAMEPYNTIKAOV
nep1odmv (2009 kot 2010) amd tovg Bouazzamma et al. (2012) perétnoe v enidpacn g
VOUTIKNG KOTATOVIONG GTNV avAmTtuén tov apafoOcitov, TNV KoTavaAmo™ TOL VEPOD Kol TNV
amodoon oe Enpn Propala. Ot docelg dpdevong mov epapuostnkay nrav oto 100, 80, 60, 40
kot 20% g efotcodomvong g kaAépyewng (ETc). To ocOommupa dpdevong mov
epapuoomnke Ntav pe avidkia. [Hapampndnke mwg n eAlelppatikn dpdsvon emttaybhvel TV
YNPAVOT TOV GUAA®V KOl LEWOVEL TOV OEIKTN QLMKNG em@avelag. Ot LEYIOTES TYWES VNG TNG
TaPopETPOL emTedyOnKay katd TV avlopopia pe d6om dpdevong 100% tg ETc (5,1 to 2009
kot 4,8 10 2010). Ot amoddcelg o€ Enpn Propdlo kopovotav axo 5,3 t/ha pe d6on dpdevong
40% g ETc og 16,4 t/ha pe d6on apdevong 100% g ETc to 2009. To 2010 ot anodocel;
KopavOnkay peta&d 3,9t/ha pe d6om apdevong 20% g ETC kau 12,5t/ha pe d6om dpdevong
100% ¢ ETc.

Mo pedétn apdevong pe Kotooviopd otny Auepikn omd tovg Benjamin et al. (2015)
EPEVVICE TIC EMMTMOELS TNG EPOPUOYNG TNS EAEUUOTIKNG Apdevong Yo €61 cuvamtd £1n
(2001-2006) og kalMépyelo apafooitov. [TapatnpnOnke tmg to 2001 1 eEAdelupatikyg dpdevon
o€ ovykpilon pe v dpdevon oto 100% g e€atpuicodiamvong g KaAMEpyelog iye Tnv dw
amodoon o€ onopo. To 2002 mapatnprOnke peimon g anddoong Katd 20% oe oyéomn pe v
mapn apdevon. Ewg 1o 2006 n cuveyodpevn epapuoyn g EALEUHOTIKNG Gpdevong, uelwoe
Vv anddoon katd 65% cvykpitikd pe v dpdevon oto 100%. Méypt To 2006 ta amobépata
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TOV £60P1KOV VPO 6€ PdBoc 60-90cm apEpevay Yo pUnAOTEPQ Yio TNV EAAELLOTIKY GPOEVOT).
H amotedecpatikdmta g ypnong vepol HelmOnke otnv EAAEUPOTIKY GpdevoT OAa aVTd Ta.
ypévwo. ‘Htav 101 6pmg to 2001 oAAd péypt 1o 2006 moapatnpnibnke peioon kotd 65%.
SOUTEPACUATIKG, 1 EAAEIUUATIKY dpdevon umopel va ypnopomombel yioo Uikpod ypoviko
OWICTNLO. OE TEPMTMOGELS OOV OeV emapKel TO apdeLTIKO vepd Yia dpdesvon oto 100% g
e€aTUIo0010IVONG TOV LTAOV, KOOMG 1 HoKpoXpoOVia ypnon g ivon emlnuo 1660 otV
Tapoy®yn 660 KOl GTNV a0d0TIKOTNTA ¥PNONG VEPOD, £E0ITIOG TNG UM OVOTANP®GNG TOV
amoONKELIEVOL VEPOD TOV E0GPOVG KATA TN SLAPKELD GUVEXOLEVNG KOAMEPYELQG.

> ZepPio, n EAdenym vepold KATA TN OGAPKEW TNG KOAMEPYNTIKNG TEPLOOOV €lval
ONUAVTIKOC TOPAYOVTAG GTOV TEPLOPICUO TNE TOPAYWOYNG TOV apafOciTov. Q¢ K TOVTOL Yid VoL
Yoo vo. emtevyfel n W0avIK) TEPEKTIKOTNTA GE vePO TOV €JAQOVS, M PeATioTonoinon NG
dpdevong elvar Lotikng onuaciog. Ot EMITTOCES TOV SOPOPETIKOV EMTESOV APOEVONG GE
ochoTNHO KaTalovicpoy peletiOnkov ard tovug Kresovié et al. (2016) yiwa tpia cuvamtd étn. Ot
petayelpioeg Nrav: apdevon oto 100% g e€atpicodiomvong g KariEpyewag (1100), oto
75% (175) ko oto 50% (150). Emiong, vanpye petoyeipion n omoia dev apdedtnke kaboAov
(In). Ta amoteréopata £dei&av po ovénon e amddoong Tov Kapmov otnv petayeipion (1100)
47,8% oe ocvykpion pe v (lo). Katd 32,8% wor 22,9% nrov 1 avénon g anddoong tov
kapmob otig petayepioeig (175) ko (I50) avrictoya oe cvykpion pe v (lo). Emmiéov, n
OTOTEAECUATIKOTNTA XPNONG VEPOL peyioTomomOnke otnv petayeipion (150) addd vynAdTepN
ntav oty petayeipon (1100). Ta anoteréopata £6e1&av 0L 1 dpdevon givar amopaitnTn yio
NV KaAMEPYELD TOV 0paPfOcitov Kabmg o1 fPoyonTOCELS £IVOL AVETAPKEIS Y10t VO KAADYOLV TIG
avaykeg TG KoAMEpYelag oe vepd otn ZepPia. EmmAéov, n pedémn €oeie O6TL 1 epapuoym
elelppatikng apdegvong oto 75% g e€atpicodtanvons e KoAAEpyelag Ba pmopovce va
eEAGPAAIGEL TKOVOTOMTIKY OTOS0CT] KOPTOL KOl aOENCT TG OMOTEAEGUATIKOTNTAS YPNONG
vePO.

Y& o owovopkn épgvva tov Toavemotnuiov ™ Nepmpaoka (Rudnick et al., 2016)
pereTOnKe M €QAPUOYN OIPOPETIKAOV 00GEMV al®TOVYOV AMTAGUOTOS KOl EAAEULUOTIKNG
apdevong. Xtig petoyepioels gpoppootnkay 0, 84, 140, 196 ko 252 kg/ha alwtovyov
Mmdopatog vnd mAnpn apocvon (100% tng egoatpucodomvong g kaAlépyswog). Ta
amoteAéopata £0ei&av OTL AapPavovtag LTOYLY TV TAPUY®YIKOTNTO TG KOAMEPYELNS, TNV
OTTOTEAECUATIKOTITA TNG YPT|OMNG VEPOV KOl TOV EMUEPOVS TAPAYOVTO TNG TOPUYDYIKOTNTOG TNG
alotovyag Mmdvoewg, M apdevon oto 100% tng eEATHICOOMVONG TG KOAALEPYELNG
ocuvictdtor vnd ouvvOnkeg mepicoswg apdevtikov vepov. H dpdevon oto 75% 1ng

eEATIGOO0TVONG  €QOPUOLETAL OTOTEAEGUATIKO HE VYNAO OIKOVOUIKO OovTOAAQYUO OF
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TEPUITAOGELS EALEWYNC OPOEVTIKOV VEPOV Kol UE EQUPUOYT al®TOVYOS ATAVOEMS TOL OEV
vrepPaivel ta 196 kg/ha.

Y o LEAETT EAAEUUOTIKNG oTdydnv apdevong oty Kiva, ot Liu et al. (2017) epdppocav
oe koAépyswn apofocitov ddcelg dpdevong oto 20, 40, 60, 80, 100 wor 120% 1ng
e€atcodtamvong e KaAlépyetag, ta £t 2013 kat 2014. Tapatipnoov Toe ot TapiyovVTeS
avénong, avamtuéng oAAd Kot amdd0oNg TG KOAMEPYELNS LEIDONKAY CNUAVTIKE KoTd TNV
EQOPLOYN EALEUPATIKNG Gpdevong amd 40% kot KAt TG e€aticodonvong oe GOYKPIoN UE
NV €QOPUOYN NG EALEUUATIKG Apdevons oto 80-120%, aAAd dev S1EPEPOV GTATIGTIKMG
onpavtikd otig petoyepioetg 80%wat 120%. H vymidtepn anddoom tov Kaprov Ppédnke otnv
petayeipion 100% ko pertwdnke otig AAleg petayepioetg Aoym g peimong Tov peyéboug tov
onaduka kot Tov Bapove Tov 100 kokkwv. H vyniotepn amoteleopatikdtnta ypnong vepon
Bpétnke oto 60% evd petwvotay Kabnhg avEavotav n doom dpdevong. H epappoyn 66ong
dpdevong oto 100% g eEaTGOdMVONG TG KOAAEPYELNS GLVIGTATAL UE GTOYO TNV
VYNAOTEPN ardS00M HTAV 01 VOATIVOL TOPOL UTOPOVV VO, IKOVOTOGOLY TNV {RTNoT TOV VEPOD
dpdevong. H spapuoyn eleppatikng dpdevong opmg oto 20-30% tng eatpicodiamvong
GUVIGTATOL LE GTOYO TNV VYNAOTEPT OMOTEAEGLOTIKOTNTO XPNONG VEPOD LE UIKPT OTOAELL
amdoooNg kapmov TS tdéng tov 4-8%.

Y meipapo wov de€nydn ommv Tovpkia ta £t 1998 kot 1999 o Oktem (2008) perétnoe
NV EMOPAOT TNG EALEUUOTIKNG OTAYONV GpdeLoNG o€ KOAMEPYELD YAVKOV apafocttov. Ot
d0oelg mov gpappostnkav Nrov oto 100, 90, 80 xar 70% g e&dTiong Tov €EATIMGIUETPOV
tomov A. To Dyog T®V PLTAOV, TO UNKOG TOV GTASIKA, O OPBUOS TOV KOKK®V Kol TO YAMPO
Bapog Tov omadwka MTov vynAdTEpa oty petayeipton 100%, evd ot yapnAdTEPES TUUEG
mapatnprnkav oto 70% Ko T1g 0vo ypoviég. H eEowcovounon vepov NTav PLeYaADTEPT GTNV
petayeipion 70% wor Tig dVvo ypovieg. Or vymAdtepeg amoddceEl; YAwpolh oTAdIKa.
maponpnOnkav oto 100% tng e€dtong, evd ot pikpotepes oto 70% g e&drtuiong. O
aplOuog TV EUTOPELSIUOYV YAOPOV omadikwv otnv petayeipion 90% sivoar vymidg Ko
AmOOEKTAC Y10 TV KOAMEPYELD YAVKOD 0pafOGiTov.

O Karasu et al. (2015) epdppocov othydnv €ALEWWUOTIKY ApOELON O KOAMEPYELD
apafocitov (mowiiiog Ada-523). O petayeipioeic rav ot €€V TARpNg dpdevon (oto 100%
¢ e&atong tov €atopéTpov (Epan)) — (FI), vrepdpdevon (oo 125% g Epan) — (E1),
eMELUOTIKY apdgvom o€ ddpopa erineda (ato 75%, 50%, kot 25% g Epan) — (DI-75, DI-
50 ko DI-25 avrtictoyya) kot kaborov apdevon (NI). IMapathpnoav mme To HYog TV PLTOV,
N SIAUETPOG TV PAAGTOV, 0 aplBUdS TOV KOPTOV avd UTO petmvOTay 060 epapproldTay Kot
HKpoOTEPEG 000€elg dpdevone. Or vymAdtepec amoddoelg oe Propala mopatnpiOnkay oTic
petoyepioerg E1, F1 xou DI-75. Ta oamoteléopota €deiov OTL 1 TANPNG Gpdevon eivan
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TPOTILOTEPT Y10 LYNAOTEPES AmoddGelS Propalag kot kabapd kEpoN. QoT1060, 6€ TEPLOYES LUE
Aenyudpia pe v epapuoyn eareppotikng dpdevong (DI-75, DI-50 kou DI-25) emtoyydvetan
pia okovoutka frooyun mapaywyn. H BEATIoT evolhakTikn Avom avti Tng TANPNS APOELoNG
elvar n dépdevon oto 75% g e€dtuong tov eatpicipétpov OOTL emtvyyavetor 25%
eEowkovounomn apoevTkol vepol, avénon Propdlog katd 16% kot arodextd kabopd £50da e
pikpn andieto arddoons Propdlog (o1o 7% ot andAEEG) G GUYKPLION UE TV TANPT| APOEVOT).

Ye éva meipapa 6pmg or Baber et al. (2015) 6mov epdppocav eAAEUIOTIKY GpdELGT GE
olapopa othdl avATTLENG O KOAMEPYELWD apafocitov TopUTNPNoOV OGS 1 OmOO00T)
UETOPAAAETOL OTATIOTIKADG CUAVTIKA KAT® a0 S0POPETIKO TPOYPOUUUATIGHS dpdevong. TTo
GLYKEKPLUEVA, M EQOPUOYN TPV apdevoemv (20, 40 kot 60 nuépeg petd v omopd) divel
KOADTEPO, QMOTEAEGHOTO GTO VYOS TOV QUTAOV, 6ToV apliud TV eOAA®V, 6T0 TAATOS TMV
BAacTOV KOl TNV 0TAO0GT TOL GTOPOVL. L& OVTIOESN LLE TNV EQUPLLOYT TEGTAPOV APIEVCEMV
(20, 35, 50 ko 65 nuépeg petd v omopd) 1 omoia divel povo KaAvtepn PAACTNGN TOV GTOP®V
TOV apafoctTov.

Ov Abedinpour kot Sarangi (2013) emiong pelémnoav v €QAPUOYN EAAELUUOTIKNAG
dpdevong kot alwtovyag AMmavong otov apafoctto. Bprikav mwg n péylotn anddoom Kopmoh
maponpeital omv TANpN dpdsvon (0tav M vypacic Tov €6dpovg oto PLOGTPOUL TNG
KaAMEpYeLog mANodlel To 50% tov d1afécion vepoD YIvETOL ETOVOTANPOGCT) TNG VYPUGINS TOV
€0GpOVG pEYPL TNV vOoTOTKOVOTNTA) KOt e TV gpappoyn 150 kg N/ha.

Ye o épevvo Tav Opsi et al. (2013) oty Itadia to 2008, dHo mokidieg apafocttov, pio
npdung opipovong Cisko (FAO300) kar pia dyung Arma (FAO700) ordpbnkov o Tpelg
dlapopeTikég nuepounvieg (Mdprtiog, Ampidiog, Mdiog) kot cuykopiotnkav ce 600 oTdd1
opywomras. H mowida ko n nuepounvia. omopds ennpéace T amoddcels Enpng Propdlog
(40% vymAoTepn amddoon M mokihio. Arma amd tn Cisko), ot omoieg HEI®VOTAY UE TO TEPAGA
TOV NUEPDV GTOPAG.

Youpovo pe o épsvva tov Araya et al. (2017) n aupswiomopd Peltidver v
TOPAYOYIKOTNTO TOV VEPOL OTO KOAAUTOKL H epoapuoyr aueny1omopds oe EAAEUUOTIKY
dpdevomn Oivel peyaAdTEPEG OMOOOCELS, AVEAVEL TNV TOPAYMYIKOTNTO TOV VEPOD Kol TV
QOO0 TIKOTNTA TNG YPNONG TOL APOEVTIKOV VEPOD GE GUYKPIOT| LE TN GLUVEXN KOAMEPYELL

KOAQUTOKLOV.
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KE®AAAIO 5

Yiwka ko M£0ooot

5.1. 'evika

To mepopotikd pHEPOG NG mopovcos Epevvag oeéNydn oto  aypdkmuo TOL
[Tavemomuiov Oeccariog, oto Beleotivo, katd Ty koAAepyntikn mepiodo tov 2014.
210 mopdV KEQAAOLO YIVETOL OVOQOPE GTO VAIKE 7OV YPNOLOTOWONKAV Kol OTIG

pueBdS0vg Tov akolovdNONKAV Yo TV dleaymYN TOV TEPOUATOV.

5.2. TomoOsoio TE1papaTiKoy aypov

2mv meployn tov Beheotivov kot cuykekpiéva ot ovpuBoin g malaidg E6vikng 0dob
Adpioag-Boiov kot g e16600v 610 Beheotivo, Ppioketat to aypdknua tov [avemomnpiov
Ococoriog (I1.O.), onwg @oaivetor pe yardlio ypopo oty Ewdva 5.1 xor 1o omoio

amoteAeiton amd tepdyio cuvolkng Ektaons 150 otpeppdtoy.

Ewoéva 5.1. Aopupopikr| droyn Tov aypoktipatog tov [avemotpiov @socariog.
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O mepapatikog aypdc otov omoio deENyOn 1o meipapa Pploketor 610 KEVIPIKO Kol

UEYOADTEPO TUNOL TOV OYPOKTHLOTOG.

Ewéva 5.2. Aopueopikn| dmoyn TV TEPALATIKOV TELayiov oto aypdktnua tov [aveniompiov ®eccaiiog.

H cvvolkn éxtaomn tov mepdpotog nrav 360m2. Ot yeoypapkés GUVIETAYUEVES TOV
wepapatikov  aypov eivar  39°23'38.00"N  (yeoypapwd mAdtog) wor 22°4523.00"E

(Yeoypapikd pNIKoG), EVA TO LYOUETPO TNG mepLoyng sivar 80 M wdvew and 1o enimedo g

fdhacoag.

2mv wepoyn emkpotel Tumikd Mecoyeiokd kAipa, to omoio yoapakmpileton amd Leotd -

ENpa Kahokaipto Kot Wyoypovs - VYPOUG YEILADVES.
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5.3."Eda.@og Tov TEWPAPNATIKOD 0ypov

5.3.1. Eda@oroyiKd o.paKTNPLOTIKA

OAOKAN PN M €KTACT) TOL AYPOKTNUOTOC PPICKETOL G Lol EVINiD YEOUOPOPT, TNG OToiag Tal
€00pn ovvioctavtal Kupiog omd TIg arhovPlaxkéc amobécelc g Aekdvng ™G TPONV
amo&npapévng AMpvng Bonidag (Képrag). H épgvuva mpaypoatomombnke oty meployn g
edapotoung P2 (Mntotog, 2000), 6mtmg eaivetol 6to Zynua 5.3.

Zyfpa 5.3. Xaptng optofétnong Tmv £30.9poTopdV Tov aypoKTiatog Tov [Tavemiotpiov ®eccoriog (Mntoiog,
2000).
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H &dagpotoun P2 aviumpocwmedel T o mepimov €KTAon TOV KEVIPIKOL TUNHOTOS TOV
OYPOKTILLOTOG KOl EKTEIVETAL GTO AVATOAKA TOV HiKpoh Ao@piokov (edapotour P1). Ta ddon
™m¢ edagotopnc P2 ta&wvopodviar otnv vrooudda tov Typic Xerochrept tov Inceptisols,
a@oVL mopatnpeitor Evapén Sadkaciog £00POYEVEONS HE TO OYNUOTIOUO «KOUPUKOVY
opilovta Kot TNV ELPAVIOT «@YPOL» EMTEOOV VITEPAV® TOV OOYVOGTIKOV 0pilovia Kot 6TV
TEPLOYN EMKPOTOVLV GLVONKES ESAPIKNG VYpaciag Xeric kot edapikng Oeppokpaciog thermic
(Mtoog, 2000).

Ta TUTIKG YOPOKTNPIOTIKA TOV UITOPEL VoL £YOVV T £5AQPT OVTA COUP®VA LE TO MNTo10

(2000), etvou:

e  Mesic 1 Oeppdtepo Kabeotdg edaikng Oeppokpacio.

e 'Evo ovuPpikd (umbric) 1 poikd (mollic) eninedo mdyovg 25¢cm 1| pkpoTepoO.

o Xeric KaOeoTOS EGAPIKNG LYPACIOG.

e Awgopd Oeppokpaciog 5°C 1 peyordtepn peta&d Epovg ko xepnmva og Badog 50 cm
oo TNV ETPAVELQ.

o  dawopevikn TokvoTTO £6000VG 68 VYpacio 1/3bar peyaivtepn amd 0,5gr/cm.

e  ZOUTAOKO OVTOAAQYNG KOTIOVI®MV YMOPIS ALOPPA KOl NPULGTELOYEVT] VAIKEL.

e  Meydn xabapdtnto xp®OUATOGS.

e Agv &yovv plaggen eninedo.

e Agv &ovv fragipan 1} duripan opilovrta.

2Oppova e TNV €0aQOA0YIKY peAéTn Tov Mntcelov (2000) ta Wiaitepa YopaKTNPIOTIKA

g edagotopng P2 tvan ta mapaxdto:

o Ta &ddon avtd £€0VV VON CUUONPYIAOTNAMON £MG OPYIAMON KOl KOKKOUETPIK
6V0TOON HETPIMG AETTOKOKKT MG AETTOKOKKT).

e H xatdotaon vopopopoiog sivar koA kot exepaletar pe B fabuo amootpdyyiong kot
BeAtidveron pe o Babog Tov £ddpovg e€antiog TG TETPDOOOVE GVGTAGNG TOVL.

e Ta avBpaxikd GAato VTEPYOLY CTNV EOOPOTOUTN Kol O EMIMESD HETPIMG YounAd (5%)
Ko Olyvouv pio Goen Tdon petakivnong Kot EKmivong mpog to fabdtepa oTpdpata
oTIG.

e O BoBudg o&vnrag (pH) Ppioketar oe ahkalikd enineda (7,9-8,2).

e To mopmdeg €lval KOAG OVATTUYUEVO OTOTEAOVUEVO KLPI®G amd UIKPOU Kol PEGOL
pey€bouvg mOPovG.

e O dwbéoyog pmopopog etvar 20ppm og Pabog eddpovg 0-34cm.
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e H opyavikn ovcia pe Tpéc pkpdtepeg tov 1,1% Ppioketar og enineda Katw and 10

péco 6po tov EMinvikav edagav (1,5%) kot petdvetar pe to fadog (1,1%-0,3%).

e Ta avrola&ua ovto Na, Mg, K kot 1 Ikavommra Avioliayng Katioviov (C.E.C.)

veVIKd Bpickovtol € VYNAGL emimedal.

21006 TapokdTo mivakeg mapovcstdloviat ot puotkég (ITivaxag 5.1) kar ov ynuikég (TTivaxoag

5.2) 1010tteg TOL £86PoVG oTNV £dapoToun P2 avadvtucd.

IMivaxog 5.1. Pvowég W10 TES TOL £3APOLS TNV edapotour| P2 (Mntotog, 2000).

Taén: Inceptisol i
. ) P Xopt. Movada: B 2 ox
Yroopada: Typic xerochrept 403
Béog opic Xpopa Koxkoperpun Yoi | Ao [0pto Opics
ilovta - 0 10 Opovroy
S Si C
0-34 Ap 10YR4/6| 25| 38 37 CL |3msbk A
34-62 BA 10YR 3/4| 30| 29 41 C 1f sbk G
62-96 Bw 10YR3/3| 35| 28 37 CL | 2fsbk G
96-114 BC 10YR 4/4 | 47 | 22 31 | SCL | 2fsbk C
114-154 C 75YR4/4| 56 | 17 27 | SCL | 1f sbk
Mivaxag 5.2. Xnuuég 1810t1eg 100 £8dpovg oty edagpotoun P2 (Mrtotog, 2000).
Opyovu P Avtoirhd&ipa KaTiovTo
Ba0Oog Py i CaCOs | pH 1AK
cm) Oveia o) | @) Olsen (meqg/100gr) ( 100g1)
cm (0] : me r
(gr/100gr) (ppm) | K Na Ca Mg R
0-34 1,10 50 7,9 20 0,27 0,07 25,5 6,16 32,0
34-62 1,07 14,5 8,1 9 0,38 0,15 23,73 8,54 32,8
62-96 0,70 10,7 8,2 12 0,26 0,32 23,64 7,78 32,0
96-114 0,50 50 8,2 9 0,29 0,36 19,45 6,70 26,8
114-154 0,13 4,6 8,0 12 0,29 0,25 17,17 5,49 23,2
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5.4. KalepynTikég epyacieg

5.4.1. llpogTopacia Tov £66(Q0VG

H cwot| mpoetoasioo tov €6d@ovg eivar amoapaitntn Yo TNV KOTOTOAEUNON T®V
Gillaviov, v dlatnpnomn TS VYPAGING TOV 0APOVE Kot TNV dlacPaAon TG KaANG PAdoTnong
Tov ondpov ota Popld £daen. Xopeove pe tov Kddwka Opbng T'ewpyune Tlpoktikng
(K.O.I'.IL.), mov dnpocievbnke oto ®EK 142B'/2004, n kotepyacio Tov €04QOVE TPEMEL VoL
nepropiletar, 060 givar dvvatdv, OTIC amapaiTnTEG EMEUPACELS.

e Oho T mEpopoTikd  TEpd)W, TO @Bwomwpo Tov 2014, mpaypotomomOnke
AVOLOYAELGT TOV £6GPOVG HE PopD KOAAEPYNTN MOTE VO LELWOEL 1) GUVEKTIKOTNTA TOV KOl VL
Bedtiwbei n dieicdvon tov pilov og avTd.

To @Bwommwpo xabe ypovidg, Emerto Omd TN GLYKOUWN NG KOAMEPYEWNS TNG
TPONYOVUEVNC KAAMEPYNTIKNG TEPLOOOV, TO GTEAEYT TNG KOUAMEPYELNS KOATAGTPEPOVIOV LE
OTEAEYOKOTTIKO HNYAVNUO KOl TO VTOAEIUUOTO EVOOUOTOVOTOV OGTO £00(p0C HECH TG
AVOLOYAELONG TOV EXAPOVE TOV OKOAOVOOVGE HE EAAPPD KAAAMEPYNTY]. LTI CLVEYELD, OTIC
apyés e dvogng kdbe £Tovg, TPAYLOTOTOOVTAV CKOPY] TOV £0AQOVG UE TEPIOTPEPOUEVO
okantikd (epéla), Tomov Terra Rotavator TM 186, ywo tov Opoppaticpd g eTQAvELNS TOV
€00povg Kal TNV Kataotpoepn Tov avolildtikov (ilaviov. Téhog, yio v dapudpemon g
GTOPOKAIVIG YIvOTAY KoTEPYUTio LE GROAOKOTTIKO UMY AVILLOL.

Metd v Kotepyacio Tov £3G(QOVG TPAYLOTOTOOVVIOV YXAPOEn TOV TEPUUATIKOV

Tepayiov.

5.4.2. Zropd ™ KaAMépyErag

H omnopd tov apapdcitov v karlepyntikn mepiodo tov 2014 mpaypoatomombnke otic
17 Tovviov pe teTpdosipn mvevuatikny omoptikny unyovy akpipeiog (Gaspardo 520), n omoia

eaiveton oy Ewkova 5.3.
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Ewéva 5.3. H mvevpatikn omoptikn pnyov.

5.4.2.1. IlowAio owépov apafocitov

H mowihia Tov apafocttov, mov emAiéydnke, Exetl v gumopikn ovopoocio NK Cisko kot
&xel avamtuyfel and v etapeion Syngenta. H ocvykexpipuévn mowkidio glvar €éva vPpidio
wKpng odpketag Proroykod kokAov (102 nuepdv) (ne deiktm FAO 400) mov omépvetan
otovg 16-17 mwoviovg. O ondpog oV NTaV EMEVOSOVUEVOS e TVPEDPIVOEIDES EVTOUOKTOVO,
Force 20 CS, ywo Vv KATOTOAEUNGOT EVIOU®V €04QOVE KOl LE GAIVUAOUOIKO HUKNTOKTOVO,
Influx XL, yw v xatamoréunon g TENG TOV QUTAPI®V TOL TPOKAAOVLVTOL OO TOVG
poknteg tov yévovg Pythium won Fusarium. IMpokettar yio €va mold otabepd vPpido pe
HEYEAN TPOCAPUOCTIKOTNTO Kol LYNAEG emddcels. Eyxer dpioto @utpopa kot ypriyopn
avanTuEn. e TPOES OmOPES, Olvel peydleg mapoaywyEG mov EEMEPVOVV TO SVVAMIKO TNG
Kkatnyopiog tov. Yynio duvopkd mopaymyng €xel Opmg Kot cav emicmopn kodiépysia. Ot
omdokeg mov dnuovpyel €govv peydiov peyébovg omupi (kKOKKO), LYNAOD €1OKOV PBhpoug.
Aloviletar ebkolo Kot amodidel 6odeld aveEaptToS Kapikmdv cuvinkov (Syngenta, 2017).

2tov mapokdto mivaxa (I[livakag 5.3) mapovotdloviol To. oypoVOUIKA YOPOKTIPLOTIKA
oV VPPiov KEOMG KoL 1) GLUTEPIPOPA TOV GE JAPOPEG GLVONKES, N TPOCAUPUOCTIKOTNTA

TOL GAAG KOl O1 YPNGELS TOV.
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IMivakog 5.3. Xapoaxtnpiotikd Tov vppdiov NK Cisko.

Aypovopikd Xapoktnpretikd Yppudiov NK Cisko

Kvkhog og
] DiTpopa Hpot avantoén X1éhey0g Stay Green
nepeg
102 (&) @ @) O
ApOpég sepav | Tayvmnra Enpavong Opowopopoia
Opowopop@ia Yyovg 6rdoka
omaoKo. oTaOKO. peyédovg omadika
16 ) @) (O]
Xopzmeproopd — Ilpocappocstikétnro — Xprjceig
Avtoyég
AvekTIKOTNTO
MMvkvétnta Avtoyn pilog oe Avtoyn o€ vyniéc EXieyppoticn
0€ TUPUALIOQ
omopdc X A L TEY Oeppoxpaocicg apogvon
Ko ogCama
16-17 o 0) ) o
Eoaon Xpnoeig
Elaopd Meoaia Bapwa Kapmog Evoipoon
O @ © @ O
@ IToAd kodd O KoAd O Amodextd

IInyn: Syngenta, 2017.

5.4.3. Ileypapatikoc oyedlacpog

H cwot| oyedioon evog mepduatog omoterel tn Pdon vy v oeaywyn cmoT®V
ovumepacpdatev (Montgomery, 2012).

'Etot, 10 mepapatikd oxéo10, Tov mMAEYONKE Y100 TO GLYKEKPLUEVO TTEIPALLOL, NTOV TANPOG
Toyatomompuévov ouddwv (RCBD), pe tpelc petayelpicelg 6 1€66EPIS EMAVOANYELS, OMMG
aVTEG PoivovTon avaALTIKG Topakdt®. ADo OlapopeTikég HEBodol apdevong epapudsTnKoY
He KAALYM TV avaykdv e KaAlépyelag og vepd 6to 100% kot oto 70% g TparypoTikig
nuepnowg  eatpucodamvong g kaAépyswog (ETc). Ou pébBodor  dpdesvong  mov
YPNOLOTOONKOY NTAV TO OTAG KOt TO TAP®G CVTOUATOTOMUEVO eEQTUIGIIETPO TOTTOV A.

Ot petayepioelg mov epoapuoOGTNKAY 1TOL:

®  EMPAVELOKN OTAYONV Apdevorn otnv omoio €papuoctnke 1N pEB0SOG TOL ATAOV

eCatuopérpov Tomov A oto 100% g mpaypatiknig nuepnowag ETe (PAN100)

®  EMPAVEIOKN OTAYONV Apdevorn otnv omoio €papuoctnke 1N HEB0SOG TOL ATAOV

e€atpuopéTpov tomov A oto 70% g Tpaypoatiknig nuepnotag ETc (PAN70)

®  EMPAVELOKN OTAYONV Apdevon otV omoia eappdsTKe 1 HEBOOOG TOL ALTOUATOL

eCatpuoyétpov tomov A oto 100% g mpaypatikng muepnolag ETc (AUTO-

PAN100).
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H tuyaiomoinon OA®vV TV TEWPAUATIKOV TEUAYIOV EYIVE PE TN XPNON TOL GTATIGTIKOD
npoypdaupotog Minitab v.16 (Minitab Inc., State College, PA). H didtaén tov TEpopatikov

tepayiov otov aypd eaiveror 6to Zynua 5.4.

Zyqpa 5.4. Aldtaén tov TEpapaTIKdY Tepyiov otov aypo.

5.4.4. EYKaTaoTaon KOAMEPYELNS KO O1ATAEN TEPUNATIKAV TERAY IOV

O ondpog tomoBetOnke oe Pdog 2,5cm kot e amdctact 15,5Cm ent g ypopuns, eve
N andoTACT AVOUESO OTIC YPOUUES omopds ftav 75cm (mukvotnto omopdg mepimov 8580
eutd/oTp.).

To kéBe mepapatikd tepdyro eiye prxog 10m o mhdrog 3m, ondte to gUPadov Tov NTav
30m?2. Avo S1ddpopol VIAPYAV GTOV MEPAUATIKO aypd OTmS Qoivovtol oto Tyfua 5.5. To
k6Oe Tepdyo elxe 4 oepéc PLTOV. LTO TAPUKATEO oYNUo. Goivetonr M OdTaEn Tov KAOE

TEPALATIKOV TEUOYIOL GTOV Qypo.
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Zyqpa 5.5. Atdtaén tov kdbe TEPAATIKOD TELAYIOV OTOV 0ypo.

5.4.5."Eheyyog Qilaviov

Metd ™ omopd mpaypotomombnke ynuikny CllaviokTovia TpoEULTPOTIKA, LE EQAUPLOYN
¢ Gilovioktovou ovoiag Pendimethalin (STOMP 330 EC) pe 86om 400cC okevdopatoc/otp..
Méypt dpmg T puTA Voo Tdcovy mepinov 6to Vyog Tv 50 cm, TpaypoatonomOnkay Eva e

dvo okaAiopata ([Le To XEPL) Yo TV amopdkpouven tov Jillavimv.

Ewova 5.4. To yekaotikd punydvnpa e to onoio tpaypatorombnkav ot {ilavioktovies.

5.4.6. Aimavon

210 TAoUG10 TG VENG OELPOPIKNG YEMPYING TOV YOUNADY EIGPOMY OEV TPOLYLLOTOTOUONKE
Kavevog €100vg MmavTikn aymyn 1 dArov €ldovg mpocsOkn Bpentik®dv oTotyeimv 6To £601p0G
TOV TEPALOTIKOV TEROYIOV.
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5.5. Apdgvon

5.5.1. Em@avelokn dpocvon pe KaToloviopno

Metd T omopd, TPAYUATOTOOVTOV GPOEVCT) HUE KATOIOVIGUO, Ylol TN OLlEVKOALVGT TOV
ovtpouotoc. H dpdevon ywdtav pe vymANg mieong mEPIGTPEPOUEVO KOATALOVIGTNPO EVOC
aKPOPLGIOL N AAAMG KavOvL TEYYNTNG Ppoyns, Omwg gaivetal otnv Ewodva 5.5, ) toroBéon
OV omoiov &ywve og onpeio mAnciov TV wepapaTikdv tepayiov. Eiye didpetpo dafpoyng
80m, mapoyn 34m3/h o mison Aswtovpyiag 4,5atm xor opaio vVyoc Bpoyng 18mm/h. To
JiKTLO HETOPOPEG OTOTEAOVVTAV OO COAVEG AAOLUVIOL StapéTpov 76mm (3 wiomv).

To avtintikd ocvykpotnua amotedovviav oamnd yemtpnon (Ewodva 5.7) pe vmofpuyia
ovTMa kot oyoyd 101mm (4 wremv) mapoyng 35m/h.

Ot apdeboelc e KATAOVIGHO dPKNGaV LEXPL TO GUTPpOU ToL ortdpov. O apBuodg twv
apdevcemv avtdv kabopilldtav amd TG KMUOTIKEG ovvOnkeg kot wWwitepo amd TIg

BPoYOTTM®GELC TOV EXKPATOVLGAV.

Ewéva 5.5. O vynhig nieong mepiotpe@opevog KOTOLOVIGTHPOG.
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Ewova 5.6. H yedtpnon o10 aypoxtnua tov [Hovemotnpiov.

5.5.2. Em@avewokn 6tdyonv apdsvon

H eyxatdoTtoom T0U GUGTAOTOG EMPAVELNKNG GTAYONV APIELONG £YIVE AUECHOC UETH TO
QUTpOUO TOL omdpov, dmiadr otg 22 Iovviov Tov 2014. To ovotua Gpdevong
AmOTEAOVVTAY OO TO OVIANTIKO GLUYKPOTNUA, TN HOVAdA EAEYYOV, TO OIKTLO LETAPOPAS KOl

70 SIKTVO EQUPLOYNC.

5.5.2.1. Avdtaén Tov d1KTV0L Apdevong Yo TN pE0060 Tov aTAoV EEUTHIGIUETPOV

5.5.2.1.1. AvtinTiko6 cvykpoéTnpo

To oaviAntikd ovykpdHTHHO 7OV YPNOCWOTOMNONKE OTIS HETAXEPIOCES TOL OmAOD
eEATUIGIUETPOV TUTTOL A, OTOTEAOVVTOV OO EMLPAVELNKT] PLYOKEVTPN OvVTAiL vEPOD OV NTOV
TPOGUPUOCUEVT] GE MAEKTPOKIVITIPA 1oY00g 3HP Ko giye dvvatdtnTa AVTANGONG vEPOL Ao
BdaOog 3m kot dratpnong g mieons 6to cvoTnue oTig 3atm. Méom evog mesTikov doyeiov
Kol €VOG aymyol HETaPopds amd molvatbvAévio (Swotoung 32mm) to vepd €@tave otnv
KePAAN Tov cvotiuatos. H avtiia ftav gykatestnuévn oy Kopuen deEaIevinG, GUVOAKNG
yopnTikdOmTeS S0M3, 6mm¢ @aiveton oty Ewoédva 5.7. H mpoon g defapevig

TPOYLLOTOTOLOVVTOV Ot TNV TOPAKEILEVT] YEDTPNON.
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Ewéva 5.7. To avtintikd cuykpotnua.

5.5.2.1.2. Movada eréyyov

H povada eléyyov mov ypnoonomdnke otig petayepioets (Ekdva 5.8) mov apdevovtav
Baoel g nuepnoag eENTIIGOIAMVONG TG KOAAEPYELNS, ATOTEAOVVTAV OO LETPNTH PONG
(VOPOUETPO) YO TOV EAEYYO TNG GLVOAIKNG TOGOTNTAS TOV VEPOD, £VOL EOIKO LOVOUETPO, £V
QIATPO GiTOG YL TN OCLYKPATNON COUATWOI®V, TOV TPOYPOLUATICT] GPOELONG KOl TIG
niextpoPorPidec 1 arlidg nhektpofaveg (valves). Or niextpoPdvec (Ewkova 5.9) frov g
etarpeiag Netafim mov €dpedel oto Iopond kot giyav ovopaotiky tdon Asttovpyiog ta IV
ocuveyolg pevpatog. Kdabe pio amd tig mAektpoPdveg eieyydtav omd mPOYPOUUATIOT
GpOEVONG KAl GLVOEATOV LE TOV KUPLO Oy®YO HETOPOPAS KATA TETOLO TPOTO MCTE VO, EAEYYEL
mv évopén kot ) ANEn ™ GPOELONG OTO TEPAUATIKE TEUAYLOL TOV UETAYXEPICEWV TOV
déyovtay Vv idw doom apdevonc. a v dpdevon kdbe petayeipiong vanpye Ko omd pio

NAekTpoPdva e pio GUYKEKPLUEVT dOCT APOELONG GE 4 TEPAUATIKA TELALYLOL.

Ewdévo 5.8. Movada eAéyyov.

53

Institutional Repository - Library & Information Centre - University of Thessaly
19/05/2024 18:27:09 EEST - 18.220.251.140



Ewéva 5.9. Hlextpofdves.

O mpoypappatiotg apdevong £0ete 6e Aettovpyia To AvTANTIKO GLYKPOTHA Kot pOOule
™ Agrrovpyia g k@Os niexpofavac. Hrtav g etapeiog Netafim, pe to eumopikd dvoua
Miracle DC (Ewova 5.10). Eixe ovopaotikn tdon Aettovpyiag to. 9V cuveyovg peduotog.
Elxe ™ dvvatomta va egvepyomomoet 6, 9 11 12 niextpoPaves (avarioyo pe ToV TOTO TOV
TPOYPOUUOTIOT!) avTOHOTO M YXepokivinto otav ovtd omortovviav. Emedn o1ébete 3
aveaptnta mpoypdupata, elye MV wKavotnTo vo. popalelt TG mAektpofdves oe 3
OLQOPETIKEG OUAOES, HE aveEdptnTeg MUEPES Kol dpeg moTicpatog. H pvBuon ywotav
€VKOAO [LE TEPLOTPOPIKO O1OKOTTN KOl TANKTPO ETAOYDV, LE AUEST EVOEIEN TOV EMAOYDV CE
006vn vypdv kpvotdAiov (LCD). ITapeixe ™ dvvatdtta kabopiopod e nuepounviag Kot
opag évapéng g apdevong yio kdBe niektpoPdva kabdg kot T OdpKen TS APOEVOTG.
EmmAéov, mapelye t oSvvatdmra gfdopadiaiov TPoypoppaTIcHoD TV apdgLGE®Y Kol
npdoeepe 4 emovolyel TOv TPoypAaupatog péco o éva 24wpo. Eixe v dvvatotmmra
ovveXovg Gpdevong v 9h kar 59min yuo v kabs niektpoPdva kot v kéOe emavainyn.
Mmnopovce va avéfoel | vo HEldoEL T 00Gelg apdevons oe Pruata tov 10%, yopig va
QTTONTEITOL ETAVOTPOYPUUHOTIGUOC Kol Vo KoBuoTepoel TV Apdevon £m¢ kot 99 nuépeg.
[Tapeiye T dvvatdTTa AvEEAPTNTNG OKVPMONG EVOG 1| TEPIGGOTEP®V TPOYPOUUUATOV LE TNV
OQLTOUOTY ETOTPOPN OTO OPYIKO TPOYPOUUN. XE TEPWTOCES PAaPdV Tpoomepvovse TNV
TpoPANpatiKy otdon kot cvvéylle TV dpdevon oty emduevn yoPic vo SloukOyEL TV
Aerrovpyio TG KEVTIPIKNG NAektpofavag. Aébete mpoypappo aceoreiog 10min yuo v kabe

nuépa. Térog, mapeiye v dvvatdTNTa VTOSTNPIENG csONTPO BPOYNG.
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Ewova 5.10. O npoypoppatiothg apdsvong Miracle DC.

5.5.2.1.3. Aiktvo petagopdg

To dikTvo pETOPOPAS amoTELOVVTOY ATd TOV KUPLO 0y®mYd HETOPOPAS KOl TOLG Ay yoUg
TPOPOOOGING, OVOUACTIKNG e€MTEPIKNG dtapéTpov 32mm kot 25mm, avrtictoya. Ot aywyol
Nrav g etopeiog Palaplast mov edpedel otnv EALGSa, NTav KATOGKEVAGUEVOL OO XOUNANG
TokvoTNTOS ToAvabvAévio (LDPE) kou | avotatn wicon Aettovpyiag Tovg nrav 6atm.

O xOprog aymydg e€umnpetovce oV UETAPOPE TOL VEPOV amd T OeSapevr] €mg TV
VPO VYO TOV TEPAUATIKOV TEROYIOV TPOPOOOTMOVTAS 8 OEVLTEPEVOVTEG Oy®YOVS. Xe KAOe
aymyo TPOPOSOGIOC VINPYE Kol EVOG VIPOUETPNTNG O OTOI0G KATEYPAPE TNV TOGHTNTO TOV
vePOL OV YopnyovvTay ce kabe Apdevon, oe kKébe TEPANATIKO TERALO LE OKOTO TOV EAEYYO
mhavav amokAicewv amd Tig emBLUNTEG TIEG TV ddcEwV Apdevong. YTpyav cuvollkd 8

VOPOUETPOL.

5.5.2.1.4. Aixtvo gpappoyig

To odikTvO €PAPUOYNC OTOTEAOVVIOV OO OCTOAUKTNQOPOVS Oy®YOVS, OVOUOGTIKNG
eEmTtepikng dtapétpov 20mMmm, ot 0moiol NTOV KATOCKEVOGUEVOL OO EVKAUTTO TOAVAOVAEVIO
(PE). Ot ayoyoi ftav g etarpeiog Netafim pe to epmopikd ovopa Uniram RC. Kdabe aywyog
eQapUOYNG mepleAduPave otaraktipeg avtopvOuldpevoug Kot ovtokabapllopevovg mov

eEaoc@allav puOud epaproyne Tov vepol dpdsvong ico e 2,3L/h yia gvpog migong amo 0,5-
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3,0atm. H andéctaon peta&d tovg, eni tov aymyov, ntav 0,8m. Onwg eaivetol oto Zynua 5.6
oe Kabe mepopatikd TeEPdyo vanpyov 600 aymyol epapuoyng pe peta&d Tovg omdcToon
1,5m. Zvvohkd ypnopomombnkoy 16 aymyol epappoyng.

210 Zynuo 5.7 eaivetor n S10Taln TOV QUTOV GE GYECN UE TOVS AYWYOLS EQPAPLOYNGC, TO
plik6 ovotnua (Pages et al., 2004) ko 1 Teployn Vypoveng Tov e8APoVE omd KABE oTaAdKTY,
oe apylhmdes £dapog, énetta and 4 dpeg apdevong (Freeman et al., 2003) eved otic Ewkoveg

5.11 o 5.12 anewkovifovion o1 aywyol EQapUOYNG GTOV TEPAUATIKO aypo.

Zyqpa 5.6. Atdtaén Tov oy@ydv ToL GUCTNIOTOGC G KAOE TEPOUATIKO TEUAYLO.

Zyqpa 5.7. Atdtaén tov ayoydv eQaproyng og KABe TEPIIOTIKO TEUAYIO.

56

Institutional Repository - Library & Information Centre - University of Thessaly
19/05/2024 18:27:09 EEST - 18.220.251.140



Ewcoveg 5.11 ko 5.12. Aneikdvion 1oV ay@y®v EpOpROYNG GTOV TEWPLUATIKO aypod.

5.5.2.2. Avdtaén Tov d1kTVO0V Apdevong Yo TN pE0060 TOV GVTORATOV EEATUIGIPETPOV

[Ma v dpdevon g petayeipiong AUTO-PAN100 ypnopomomfnke chotnpa apdevuong
pe éleyyo €& anootdoemg. To cvotnua TePlEAdpPave Tovg I310VG TPELG TVTOVE OYWYMY TOV
YPNOLOTOMONKOAV OTIC VTOAOMES HETAYEPIoELS, He TN Opopd 6Tl 0 KOPLOg aymwyds
LETAPOPAS TPOPOOOTOVGE 4 dEVTEPEVOVTEG UYMYOVS TPOPOJOGING Kot AVTOG 8 EMPAVEINKOVG
ay®yous €eappoyns (dvo yio kabe emavdinym). Ta vdpduetpo mov ypnoipomomOnkav
GUVOMK( OTO TEPOUOTIKA TERdYL avTthg ™G petayeipiong Mrav 4. H ovykekpuévn
petoyeipion apdevovray and devtepn oegapevn 110G YOPNTIKOTNTOG LUE TNV TPOTI, 1 OToin
TPOPOJOTOVVTOV LE VEPO amd v 1dw yemdtpnon onwe kot 1 wpdtn. H devtepn delapevn
YPNOCLOTOMONKE YTl TAV EPOJGUEVN HE EO0IKO GUOTNHA VTAIOG Kot TEGTIKOV doygion
oL EACPAALE GLUVEXT] TTOPOYN VEPOD GTO GUOTNA OAOKANPO TO 24mpPO.

To meoTKd pe v avtMo NTav €POOICUEVE e OVTOUATIGUO AErTOoVpYiag, £TGL MOTE
otav 1 Tieon 610 MESTIKO £MePTe KATM omd 2atm o nAekTpokvnTpag EeKivaye avuTtOHOTO T
Aertovpyio Tov.

H ypnon meotikod kpibnke amopaitntn vy vo vrapyet otabepn mieomn, 1 omoia
eEaopaAilel T cwotn Asttovpyia ¢ nAektpoPdvos kot otabepr| TOPOYN GTOVS CTAAAKTEG,
wote vo mopéyeton 1 mpoPAenduevn 66on dpdevong. H miektpofdva yio va Aettovpynoet
ocwotd, ypewaldtav mieon TovAdyiotov latm. To meotkd moapeiye otabepn micon pong 2-
2,5atm. To meotikd doyeio emmAéov €£LMNPETOVOE KOL TOV GUTOUOTIGUO AEITOVPYIOG TOV
GLOTHHATOG, KAOMG 6TV 1 NAEKTPOPEva NTOV KAEIGTN 0 NAEKTPOKIVNTIPOG EXPETE AVTOLOTOL

va tifetan g Asttovpyia.
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H xepoAn eréyyov g ovyKekpluévng uetayeipong elye mapopolo dataln pe v
KEPAAN EAEYYOL TV AAAWV €& petayepioemv. Tlepreddpfoave 0Tt Kot 1 KEQPOAN EAEYYOL TV
petayepice®v avtdv, pe T Seopd OTL 1 MAEKTpoPdavo TOv ypnoLoTomOnke MtV
evalaooopevoy  pedupatog 12V kot Mtov ocvvoedepévry pe data logger avii Y
TPOYPOUUOTIOT Gpdevone. T v Katakpatnon Tov QepTOV LVMK®V 7OV  TUYOV

LETAPEPOVTOV LE TOV OYWYO LETAPOPES YpNooTOOnKe GIATPO o1 TOG.

5.6. Zuvtiipnon cveTNRATOV GpdgvoNS

Koatd v gykatdotacn tov cuoTnuatov 6tov oypd Kot ptv v Evapén Tov apdelcemv
pe otdyomv apdevor, devepyohvtav ELEYXOG TNG COGTNG AELTOVPYING TOVG. ZVYKEKPLUEVO Ol

gpyooieg mov yivovtoyv Kabe opd, meptlapfoavay ot eENg:

e 'Eleyyo kot kabapiopd tov eiltpov citoc.
o 'Eleyyo g cwotg Acttovpyiag TV NAEKTPOPaAPidwv.
e 'Eleyyo g oot Asrtovpyiog TOV TPOYPAUUOTIOTY] APOEVONG KOl AVTIKATAGTOON

™G pmatopiog Tov.

Katd v mepiodo Aettovpyiog TV cuoTNUATOV GPOELONG KOl KATA TN OIPKEIDL TMV

apOEVGE®V LE GTAYONV GpdeLo, dlevepyovuvTay ot eENg Eleyyot:

o  Omntkdg €AeyY0g NG CMOTNG Agltovpyiag TV oTaAakTOV (Bdcel tng €ktaong g
Cavng dPpoyng Tov £64.povg).

o 'Eleyyog tov evdeiEemv TV VOPOUETPNTAOV.

e ’'Eleyyog tov kpurmpiov Christiansen (1942) oe kdfe empaveiaxd aymyod epoproyng,
GUUPOVO e TO 0TOT0 1) d10POoPd TTiEGNG LETAED TOV TPMTOV KOt TEAEVTOIOV GTAAAKTY,

dev pénet va Eemepva to 20%.

5.7. MeTPNOELS YUPUKTNPLOTIKOV TS KAAMEPYELOG

5.7.1. Métpnon Tov HYOLUg TOV QUTAV

Me okond va mapatnpndel o puBpds avénong tov apafoscitov, devepynOnkay LETPACELS
VYOUG PUTOV o€ KABE TeEpapoTikd Tepdylo. Ot HETPNGELS TPOYUATOTOLOVVTAV e TN Porfeia

GKOUTTOV HETAAMKOD YVOUOVO UNKOVG 2,5M, amd TV EMPAVELD TOV €0APOVG £mG TO ONUELD
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éxkmtvéng tov @OvAAov onuaiog (flag leaf), tov kdbe @utov. O perprioslg avtég frav
gfdopadiaieg Kol TPAyLOTOTOOVVTAY GE PUTA TOV TOPOVGIAloV OPOIOHOPPN OVATTLEN Kot
o€ apdpd LTV MOV AVTIGTOLYOVGE G EMPAVELN £3GPOVE 1M?. Tt cuvéyeta vIoloyldTay
0 uHE€COG OPOC TOL VYOLE TV ELTOV O€ KAOE TEWPOUOTIKO TEUAYLO. ZVVOMKC,
Tpaypoatortombnkay 6 pHeTpfoelg ol omoieg Eekivnoav TPog T0 TEAOG TOL TPMTOL JEKUNUEPOV

tov lovAiov (8/7/2014).

5.7.2. Métpnon Tov J€IKT QUAMKIG EMLPAVELNS

O deiktng ouikng emoeavelng (Leaf Area Index, L.A.L) g xolhépyelag
npocdopifovtav og gfdopadiaia Pdon pe o chotnua SunScan Canopy Analysis System, g
etaupeiag Delta-T Devices Ltd, mov €dpevel oto Hvopévo Bacilelo. Eivor pia kovotdpog
TEXVIKN Y10 YPYOPES KO U1 KOTAGTPOPIKES LETPNOELS TOV OEIKTN PUAMKNG EMUPAVELQGS.

Ot pHeTpNGELS TPAYUATOTOIOVVTIOV GE 6TOOEPT TEPLOYT| OE KAOE TEPAUATIKO TEUAYLO0, OTIC
UEGOIEC GEWPEC PLTAV, JlaYDVIK, £T6L ®oTE va oynuoatiletar yovio 39 popdv mpog Tig
YPOLUES GTOPAG.

Ye kéOe onpelo Aappdvoviov 3 petpnoelg kKo vroroyldtav o pécog 6pog tove. Ot
UETPNOELS YivovTay KoTd T peonUPpivég dpeg kot 6Tav 0 NA0G PPIoKdTay 6€ UIKPN Yovia
KAlong odupwva pe T 0dnyiec tov katackevaoty (Webb et al., 2008), kabnhg ko v o1

NUEPO TOL SeEAYOVTAY KOl O LETPNGELS TOV VYOLS TOV QUTMV.

5.7.2.1. To svotnpa Sunscan Canopy Analysis

To cvotua SunScan, énwg eaivetor 6to Zynua 5.8 kot oty Ewdva 5.13, amoteleiton
a6 tov acntipa (SS1), and évav vroroyiot maidung (PDA) otov omoilo ameikovilovtan
KOl KOTOYPAQOVTOL Ol HETPNOELS KO A €vo aloOntpa o0 omoiog UETPE TNV AQUECT Kot

éupeon nlaxn aktvoporio (BFS).
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Typa 5.8. Atdtaén tov cuotipeTog SunScan yio ™ HETPNon Tov deiKT PLAMKNG ETIPAVELNG
(Potter et al., 1996).

Ewova 5.13. To ovotnua SunScan Canopy Analysis System.

O aoOnmpog (SS1) anoteleiton and pio paBdo unkovg 1m kot méyovg 13mm, 1 omoio
nepEyel 64 pmTOO000VG o€ ioeg amootacels petalh toug (15,6mm). v dxprn g pafoov
Bpioketar n AaPn ™G, oV O0MOilo ECOKAEIETOL TO NAEKTPOVIKO KUKAMMUO LETATPOTNG TOL
ONUATOG TOV oucONTNP®OV G€ YNOOKEG HETPNOELS KABMG Kol Ol Pmatapies Kot To KoAMOl
ovvdeonc. O acOnmpag amokpivetal 6to opatd emS, oto Pdoua 400-700nm.

O vrnoloyiotig mordaung (PDA) ftav g etaipeiag Psion pe tv eumopikny ovouacio
Workabout mx. O vmoAloyiotig Swbéter emeEepyacty 16 yneiov g etapeiog NEC,
eomteptkn pvnun 2Mbytes, 006vn 240 exni 100pixels kabbhg kKo mTAnktpordylo 57 TARKTP®V.
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AwBéter 10 Aertovpyikd ovotmuo SIBO oto omoio eivor eykateomnuévo 10 AOYIGHUKO
SunScan.

O awcOnmpag (BFS) petpd, extdg amd v dueon ko upeon nhokn aktvoBoria, v
ewtoovvletikd evepyn oaktwvoPoAio  (Photosynthetically Active Radiation-PAR). O
aloOnpog amotereiton omd TOALEC PMOTOOIOO0VE Ad TIC OTOIEC 1oL Eivo TAVTO OKLOGHEVN,
€161 MOTE Vo dlaypileTor 1 QUEST) KOl EUIEST) OKTIVOPOALQL.

[Tapdro mov M yprion Tov aeHNPa aVTOH Eival TPOULPETIKY, 1| YPNOUYLOTOINCY| TOV
Beltidver o amotélecpa tov petpioswv (Webb et al., 2008).

Xoupova pe épevveg mov £yovv oeaybel oe KaAMépyeln apafdcitov, TO GVGTNUA
SunScan eivar moAD a&lOmMOTO OTIC UETPNOEIS €POCOV TNPOVVTIOL Ol OlAOIKAGIEG TOV
neptypaoovtar and tov Kotaokevaoty (Oguntunde et al., 2012), evd umopel va

ypnopomomBei og éva gvpd phopa cuvOnkmv ovpavod (Wilhelm et al., 2000).

5.7.2.2. H né0odog pétpnong tov LAI pe 1o svotnpe SunScan Canopy Analysis

O awsOntmpag Sunscan vroAoyiCet To LAl éppeca omd petprioeg e axtvoPforiog. O
TpOTOG VIToAOYIoHoU Pacileton og éva povtélo, cOupova pe tovg Potter et al. (1996) kot

Webb et al. (2008), e opiopéveg apyikég vrobécelc, Onmg eoivovtol ToPaKATo:

e H ovtkn kdAvym eivor po dmepn, opowdpopen, oplldévtia mAdKa, e otoryeio
QOAMOV Tuyoio Kotavepunuéva, og avaAoyion Tpog TNV £KTAoT VoG EALELWOEDOVG,
onw¢ neprypdotnke and tov Campbell (1986).

e To mpoonintov em¢ amoteAeiton amd v CLOTATIKO, TPOEPYOUEVO OO W10 GTUELOKN
myn o€ po 0E0OUEVN YOViol Kol Ul GLVIGTOGO Otdyvong amd Kabe onueio otov
ovpavo (aiBprog ovpavaog).

e H opvutin kdAvyn gite €xel emapkég vyndd LAI €161 ®oTE T0 @G TOV OvVTOVOKAATOL
miow, and 10 £30p0G, Vo eivar apeAntéo, €ite M AvVTOVAKAOGT TOL €3AQOLS &ival
TAPOUOLD LLE EKEIVI] TNG PLTIKNG KAALYNC.

e 'Evo pépog and 1o pmg mov mopepmodiletor amd 10 6TorKElo Tov PUAAOL amoppoPdToL

TNPpoG. To vIOAOUTO EMAVEKTEUTETAL OLOOLOPPO GE OAES TIG KATEVOVVOELS.

Yoppova pe toug Potter et al. (1996) kou toug Webb et al. (2008), ot vroBéoelg tov

povtérlov kabopilovtal wg e&ng:

e H oputum kdAvyn yopileton e oprloviia otpouata twv 0,1 LAL
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e H amoppdenon g queong déoung and Kabe otpodpa vroAoyileton pe v e&icwon
tov Campbell (1986). 1ov VTOAOYIGUO TG TOGOTNTOC TOV ATOPPOPNUEVOD GWTAOC, TO
Omol0  EMOVEKTEUMETOL, 1 OLUVOAKN 1ox0G 1Tng dueong déoung mpémel  va
ypnoonomBei. To mocd mov mapepmodiletar amd 10 oTpdUe Elvar 1 d1apopd petald
ATOAVTNG £VTOONG, TAV® KOl KATM 0TO TO GTPMLLOL.

o To dwyeduevo pwg mov mapeumodiletal amd T0 oTPOU, VITOAOYILETOL [IE TAPOLOLO
TpoOmo, AauPAavoviag LVTOYT TO TPOCTINTOV OlXEOUEVO QG Kol TO dfpoicpa tov
EMOVEKTEUTOUEVOD PMTOC, amd OAQ TO GTPOUATO, £E0GOEVNUEVO aTTO T EVOLAUETO
otpopota. Kot og avty v wepintmwon, ot andAivteg kot oyt ot dtopOmpévec, pe to
GLUVNUITOVO, LETPNCELS TPETEL VOL PN GLULOTOIN OOV

e Kot ot dvo petpioelg (amdivteg Ko dtopbmpévec) tov ewtdg voroyifovtol yio To
KdOe oTPOUA KOL TO HOVTEAO ETAVOAUUPAVETOL GUVEXDC, UEXPL VO GLYKAIVEL AVTO

€xel eQOPULOCTEL Y1 £Vl EDPOS SLUPOPETIKMV TIUAV TOV UETAPANTOV.

Avtol ot vmohoyiopol Aapupdvovv vroyn t6c0 TG opldviieg 000 Kot TS KAOeTEG
GUVIGTMOGES TOV QMTOG, omOTE KO amorteitar peydAn vmoloyiotikn oybve. 'Etor, yuo 1ig
ouapopeg petafAntég vTOAOYIGTNKOV TO OMOTEAEGHOTO TOV pHovtéAov. Emeita, Ppébnkav
oLUVOPTNOELS Ol omoieg taipalov OTo OTOTEAEGUOTA 7OV GLYKEVTpOONKOV amd v
TPOMNYOLUEV OldIKOGIO. AVTEC Ol TPOGEYYICTIKEG GLVOPTNGELS YPNOCLOTOOVVTAL GTO
Aoyopkd tov oucOntpo Sunscan ywa tov vroloywopd tov LAIL Ot tipéc tov LAl mov
vroAoyilovton pe avtd Tov TPOTO EYouV Eva gupoc AdBovg uéxpt 10%, amd avtég mov Ba

vroAoyilovtov pe o TApeg povtéro (Potter et al., 1996; Webb et al., 2008).

5.7.3. Métpnon ¢ fropdalog Tov QuTOV

Ot petpnoeig yYAhopng kot Enpng Propdlog mpaypoatoromdnkay Ty NuéPO Tov £YVE Kot 1
GLYKOLON TOV KOPTOV TNG KOAAMEPYELNS. O LETPNGEIS TPAYUOTOTOWONKAY GE LEUOVOUEVOL
QLTA pe T PEBOOO NG KATAGTPOPIKNG OELYLATOANYING. ZVYKEKPYEVA, EMAEYONKAY TO QLT
GTO OTTOL0L TTPOLYLLOLTOTTOLOVVTOV O LETPNGELS TOL VYOLG.

Kotd ) derypotoinyia, to pUTE 0moKOTTOVIOY HE E101KO KOTTIKO EPYOLEID OTO GTEAEYOG
TOVG, GTO VYOG TNG EMPAVELNG TOV £0APOVS £TGL OOTE VoL AoUPEvETOL LOVO TO VITEPYELD LEPOG
TOV QLTOV. ZTN CLVEYELD, TO LEPT TOV KABE PuTOV (oTeAéEYM Ko OALY) Quyilovtav e Quyd
akpipeiog pe péyoto omodektod Papog ta 100kg (Ewova 5.14) kot to Bépog Tovg avaydtav o
mopaymyn yAopne Propdlog (vmépyelr) oto oTpéupa ava petayeipion. Axoiovbwmg, Ta

delypato tomobetodviav oe YAPTIVEG GOKOVAES Kot Enpoaivoviav o€ €K TLPLVTHPLO
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(Ewova 5.15) otovg 40°C, uéypt otabepomoinong tov Papovc tovg (Samuelson et al., 2006).
Metd v dwdwkacio g ENpavong ta detypota Juylotav Eava otov idto Luyd akpiPeiag £Tot
wote va TPocdloplotel To Enpd Tovg Papog kar otn cuvéyela vo avaybel oe Enpn Propdla

(vmépyeln) oTo oTPEULD avd pEeTayEipLon.

Ewéva 5.14 xon 5.15. O Quydc axpifeiog kot 1o moplavtiplo.

5.7.4. An6doon o€ KaPToO

o tov vmoloyiopd ¢ amddoong 6€ KOPTO NG KOAMEPYEWS TPOYLOTOTOWONKE
GLYKOLOT TOV CTASTK®OV LE TO XEPL TOV PUTMOV TOV OTOI®V TPOYLOTOTOLOVVTAY Ol LETPTCELS
oL Vyovg. Ot omadikes TomofetnOnKaV og YApTIveEG caKoVAEG Ko axolovdnOnke ENnpavon
otovg 60°C dote M vypacio Tov omdpov vo KoTéAOEL mepinov oto 14%. ‘Emetta, &ywe
Sywplopds Twv ondpwv and tov onddwko pe T Pondeia OeprtloaA®VICTIKNG EKTOLOEVTIKOD
tomov. Téhog, €yve {hyton tov kapmod otov {uyd axpifeiag Kot avaymyn TS amddoong Tov
Kapmov oTo oTpéupa ava petayeipton. H cvykoudn éhafe pépog otig 30 Zemtepuppiov tov

2014.
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5.7.5. IlocétNTO TOL VEPOV APdELONG

H mocdtta tov vepov dpdevong mov epapuolotav oe kdbe TEPOUOTIKO TEUAYLO, OE
KGOe petayeipion, 0AAG Kol GUVOMKG, EAEYXOTAV UEGH VOPOYVOUOVODV (VIPOUETPNTMV)
(Ewéva 5.16). Ot vopopetpntég NTaV €YKOTAGTNUEVOL GTO ONpElo LVOpoANYing Tov Kabe
TEPALATIKOV TEHOIOL ONAdT| 6TO ONUED OOV GLUVIEOTOV O AYWYOS TPOPOOOGING LUE TOVG
ay®yovsg eQApPLOYNG OTmG Exel mpoavapepBel. Xvvolkd ypnoomomdnkay 12 vopoueTpnTég
vepo¥. H kataypaen t@v mocotnteov vepold mov epapuoloviav, yivoviav mpv Kot LETA TO
téA0g KGOe dpdevomng. Emumdéov, mpoyuatomolodviav cOyKplon Tng GLVOAKNAG TOGOTNTOG
VEPOD OV KATEYPOPOV Ol VOPOUETPNTES, LE TNV TOCOTNTO TOV KOTEYPOPAV Ol KEVIPIKOL
VOPOUETPNTES OTIG KEQUAES EAEYYOV.

Me toktikd €heyyo TV LIpOoUETPNTOV e&ac@aMioTov M £yKoipn OlmicTOon Kot
ATOKOTAGTACT] TUXOV SVCAEITOLPYIDOV 1| 00TOYI0G TOV GLoTHHaTOC. 'ETot, katéotn duvatdv o
ELEYYXOC NG OLOOHOPPING EQUPLOYNG TOV VEPOL GPOELONG KoLl TV TUYOV ATOKAIGE®V 0o

v emBount d001 APAELONC.

Ewova 5.16. YOpopetpo Tomofetuévo 6Tov TEPARATIKO aypo.

5.7.6. Kipoatikd dgdopéva

Kotd v obpkeln 1OV KIAMEPYNTIKOV TEPLOOW®V, TO HETEMPOAOYIKE dedopéva
GUAAEYOVTOYV KOL KOTOYPAQOVTAV Omtd TOV UETEMPOAOYKO otafud tov Epyactnpiov

I'ewpyunc Yopaviknig (Ewova 5.17).
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O petemporoykodg otafuoc frov eyKatesTNUEVOS 6T0 aypoktnue tov Ioavemonuiov
®eoccaiiag, oto Beleotivo, o amdataom mepimov S0M and t0 HEGO TOV TEPAUATIKOD aypov.
Ta petemporoykd dedopuéva GLAAEYOVTOV Kol Kotoypaeoviav ové 12min. Ewdiotepa,
Katoypagovtov 1 Bepuokpacia aépog (°C), n oyetikn vypacio aépog (%), n Ppoyxdmtwon
(mm), n taydTNTO TOV AVELOV € VYOG 2M Omtd TNV EMLPAVELR TOV £dGPovg (M/S) Kot TELOG I

niokn axtvofoiio (W/m).

Ewéva 5.17. O avtopatog petemporoyikog otaduds tov Epyactpiov [N'ewpywng Yopaviikng.

O petewporoyikdg otabudg nrav o MetosCompact, g staupeiog Pessl Instruments
GmbH, mov &dpevetl oty Avotpio. O peTe®Poroykds oTafUog amoTeELEiTAL OO TO KEVIPIKO
TUNUO, GTO OTO{0 PPICKETOL TO KATAYPOPIKO GUGTNUO KOl 1 KEVIPIKY TAAKETO EAEYYOV, OO
TOoVG e PES, amd T0 POTOPOATAIKO CVOGTNHO Kot 0O TO GOGTNLO THAEUETPLOG.

To pwtoPoitaikd cvoTne arotedeitol amd Eva eoTofoATaikd TAaiclo TO omoio Tapdyet
TNV OTOLTOVUEVY] EVEPYELDL Y10 VO AELTOVPYNGEL O UETEMPOAOYIKOC oTAOUOG Kol amd €val
QOTOPOATAIKO TAAIGIO TO OTOI0 TTAPAYEL TNV OTMOLTOVUEVT] EVEPYELD Y10, VO, AEITOVPYNOEL TO
oVOTNUO THAEUETPIOC.

To ocbomuo thAepetpiog amoteleitor and Eva SopopPOTH-0modiapopemty 1 modem
(modulator-demodulator), to omoio Aettovpyei g e&vanpetntig GSM. ‘Etol, vrdpyet M

SUVOTOTNTO OTTOLOGONTOTE MAEKTPOVIKOG VTOAOYIGTHG 1oL &ivarl e€omlopévog pe modem
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(ynowokd M avaroyikd) kot Exel TpocPaoct oe ypapun tThAepwviog (emiyela 1 KOYEA®TN) Vo
ouvoebel 6to otabud Kol va ekteAécel ddpopeg epyacies, ommg vo Adfet (download) ta
dedopéva Kot vo eAEYEEL TNV KATAGTAOT AELTOVPYING TOV GTOOHOV.

[IpoimdBeon vy T O1OHVOEST) TOL UETEMPOAOYIKOV oTOOUOD LE OTOL0ONTTOTE
NAEKTPOVIKO LITOAOYIOTY LEC® TNAEUETPIG, Etvan 1 VTapén Tov KATAAANAOL Aoyiopikov. To
hoyiopkd ovtd ovopdaletar MetLink kot to Tapéyel N KATaoKeELAGTPLO, ETOPEin TOV GTAOUOV.
To MetLink éyet tn duvatdtra vo, GUVIEETOL HEGH TNAEUETPIOG OTOV LETEMPOLOYIKO GTOOUO,
va AapBdverl To dedopéva Kot Vo To, amoBnKEVLEL GTOV NAEKTPOVIKO VITOAOYIGTY) TOVL YPNOTY, GE
apyeio tomov Paong dedouévov. ‘Etol, kabe @opd mov 1o MetLink cuvdéeton pe tov
UETEMPOLOYIKO oTafUO dev ypetdleTon vo avtiel OAa To dedopéva amd TV opyn, 0ALL udévo
o6ca Aeimouv amd T Pdon dedouévov, dNANSN TO LETOYEVESTEPO, TOV ONUEIOL OOV &iye
GTOUOTNGEL 1] TPONYOULLEVT ANY).

To Aoywopikd MetLink, extog amd Tig Tapomdve Asrtovpyiec, mapéyet kat T dvvatdTTO
OVTOUOTOL VTOAOYIOUOD NG MuepNolag eEatuiocodlanvong KaAlépyeag ovapopdc. O
VTOAOYIGHOG yivetonw Pdoel TG TPOTOTOMUEVIG GLUVOLOGTIKNG HeBOdov TV Penman-
Monteith, 6nwg avty meprypdpetar oto Irrigation and drainage paper 56 tov Food and

Agricultural Organization (Allen et al., 1998).

5.7.7. Zdotqpa dpdcvong pe 1o anho eatpoipeTpo TOmTOL A

210 ocvotnpa dpdevong pe 1o anAd egatucipetpo TOmov A 1 dpdevon yvotay pe TV
TapoKato Swdwacio. Metd ) cvAloyT| TV otolyeiwv and to eoTcipeTpo (eEATIIONG Ko
BpoydmTmong), ywotav gloaymyn Tov dedouéveov o€ vroloylotikd evuAlo Excel ywa tov
VTOAOYIGUO NG OO0MG Kol TNG SIPKEWS APOELoNG Yoo KAOe peTayeipion. X cvvEKELD,
TPAYUATOTOOVVTOY O TPOYPOUUOTIOUOC TOL Tpoypappatiot dpdevong Miracle DC ko

Eexwvooe 1 ApdevoT).

5.7.7.1. XapaxtnproTikd awhov eoTpiopéTpon TOmov A

To oamkd efotucipetpo tmOL A g Apepikavikng Metewporoyikng Ymanpeoiog
(US.W.B. Class A Pan) (Zynua 5.9 kot Ewoévo 5.18) eivar por kKoAvopikn Aekdvm.
Kataokevaletor amd yovipr, yorPaviouévn Aapopive pe diduetpo 121cm (1207mm) xon
BaOog 25cm. TomobBeteiton mévew oe EOAvn Bdon (E0Avn TaAéta) Katd T€T010 TPOTO MOTE O
mobpévag tov va givor amoAVTeg opllovIIMUEVOS Kol VO OEYEL Omd TNV EMPAVELDL TOV
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€00povg 15Cm kol 6T GLVEKELD TO £00.(POC VIEPLYMVETOL KATM OO TN AEKAVY £TCL MOTE VA,

améyxel TEMKA SCm and tov mubuéva g, Xt cvvéyela | Aekdvn yepileton pe vepd péypt Scm

KAt omd 1o yeihog ¢. H otdbun tov vepod Katd tn didpkelo Ae1Tovpyiag TS GUCKEVTG OEV

TPEMEL VL TEQTEL KAT® amd ta 7,5¢m oamd 1o yeilog g Aekavng (Iarnalapeipiov, 1994; Allen

et al., 1998; Goodwin, 2000; Smajstrla, 2000).

To e&atpioipetpo A epodtdleTon pe €101KO doyeio HETPNONG TG CTAOUNG TOV VEPOV GTO

€00TEPIKO TOL. To doyeio avTd elval KOTAUCKEVAGHEVO OO TO 1010 VAIKO KATOGKELNG LE OVTO

ToV eEATIGIUETPOV KO amoTEAEITOL OO £E1 SLUPOPETIKA LEPT, TOL OTTOTN ETvOLL:

0 ooAvag Tov doxelov pe pnkog 230mm kot dwgpetpo 100mm, o omoiog
neplhopPdver 4 tpdmeg Swpétpov Imm ooméyovoeg peTad TOVG YL VO pMV
emnpealetar n o1aOuN péoa ot Agkdvn,

TO KOTAKL Y10l TO COPAYIOUN TOV COANVA dtapétpov 100mm yio vo TPOGTUTEVETAL TO
vepd péca oto doyelo pETpnong amd TV EMIOPUCT TOV KAUATIKOV TAPAUETPOV, TO
omolo 6to0 KEVIPO TOL @EPEL oM Smm kol ot whveo TAELpd Tov ivol poOVIHA
EYKOTEGTNUEVO VITOOEKAUETPO LE LOVAOEG HETPNONG UKOVS EKQPACHEVEC OE (VIGEC
Kot mm,

€10tk eAdvtla Kotaokevaouévn and mToAvPivoroyAwpidio dtapétpov 100mm yio va
KAelvel 0epooTeYdS TO doyelo pétpnong,

™V KoA®va amd avoleldmwto artcdM Stoupétpov Smm Kot Vyovg 170mm move otV
omoia mwpocopudletar Kol Kveitor Katd PAKOg TG N oKidd HETPNONG TG OTAOUNG
vepoU,

™V oKida pETPNOoNG OTABUNG OV €IVl KOTAGKELAGUEVT UE TETOO0 TPOTO DOTE VO
Kivettal ehevBepa Katd PNMKog TG LETOAMKNG KOADVOG Kot

TOV TAOTNPA GTOV OToto gival Tpooappoouévn 1 axida pétpnong g otddung vepon

(Goodwin, 2000).

To e€atpioipetpo emiong KaAOTTETOL OO PETOAAIKO TAEYLO, YioL VO, UV €ival Suvot M

npdoPoon amd movAld ko (da. Xtnv mepintmon avutny 1 AT pewwvetol g ko 13%

(Campbell ka1 Phene, 1976).
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Tyfqpa 5.9. AnAo e&atusipetpo tomov A. Ewéva 5.18. Anho eotusipetpo tomov A

EYKATESTNEVO GTOV TEPULLATIKO Oy PO.

5.7.7.2. TomoBétnon, Awatiipnon, Zovtipnon, Aqyn Metpiocov

To e&atpicipeTpo TOmov A mpémel va. Tomofeteiton mAV® GE KOAMEPYELDL OVOPOPAS 1|
TovAdyoto 10m amd kaAlepynuévo £€0a.pog evd TPENEL v TEPPAALETAL AT PPAYTN Yo VO
npootateveTal and TG emokéyelg Coov. To efatoipeTpo mpémer va tomobeteital oe
amOGTACT) OO KTNPLO, AOUTEG KOTAGKEVES, OEVTPO Kot OTIONTOTE ivarn mOavO vo TPOKOAECEL
okiaon. Ilpémet va tomoBeteiton oe vafveun OBéom omv omoio EMKPOTOVV Ol TUTIKEG
KMpoTikég cuvOnKkeg TG guputepn mepoyns. Aegv mpémel va tomoBeteitar amevbeiog oe
ToEVTO, AoPAATO M Ppdyo evd Otav tomobeteitan oe akaAlMépynTo £dapoc ta Cilldvia Ba
TPEMEL Vo, S10TNPovVTAL 6€ VYOS YOUNAOTEPO amd 0VTO 6T0 0Toio PpickeTorl To EEATIMGIUETPO.
[Ipémer va. amopevyetar 1 €ykatdotacy tov o€ 0éoelg 6mov vmapyel mbavotmta va
npaypatonombei okovolo glopony vepov otn Askavn tov  e€otpoipéTpov  (Novalynx
Corporation, 2007).

IMa ™ ovvpnon kot St pnon Tov eEaTUIcUETPoL TOTOL A Tpémel va AapPaveton
wwitepn pépuva. To egatpicipeTpo mpémet va datnpeiton Pappévo oto ypopo tov (aonul
HETOAAMKO) evd B TpEMeL va. amoeevyeTal Vo PApeTal 6 padhpo xpodpa Yot exnpedletol 1
e€dtuion. Avtifeta Otav emALyeTol TO AEVKO YPOUO HIKPY EMIOPOCT TOPATNPEITOL TNV
eEdrtyion. Oa TPEMEL VoL ATOPEVYETOL VO YPNGLLOTOIOVVTOL AAdtol Kot S10pOpmV 0DV Ypaoa
ywti enmpedlovv v eEdtuon. Ilpootacio and Ta dAyn Tpoceépet 1 ypion opukTol BETKoD
YoAkoO o€ mocdtnTa 5-10ppm/L vepod otn Aekdvn tov eEATUIGIUETPOV N 1] ¥PNON EBIKOV
aAyoktovev. H Boddtnta tov vepol pmopei va peidost v e&dtpon péypt 5% emopévmg, 1

aVOvVEMON TOV VEPOD TNG AEKAVNG Kol O OYOANOTIKOG Kabapiopog tng Oo mpémer va
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emavarappaveron kabe prvo (Allen et al., 1998; Goodwin, 2000; Smajstrla, 2000). Qot6c0, 1
KoM pepv TpakTikn delyvel 0Tt 0 KabBaplopds Tov eEATIIGIUETPOV TPETEL Vo YiveTon kdbe 20
NUEPES mepinov.

[owitepn mpocoyn amotteiton KATd TV CLAAOYN TOV UETPNCE®V &EATUIONG Ol
e€atuoiperpo omov A. Ot petpnoelc mpénet vo Aapfdvovtol to mpmi v 0o Tévto dpa
(9m.p). H mpoon tov e0THUGIUETPOV LE OYKOUETPIKO d0YEl0 EAOYIOTOMOLEL TO. COAALOTOL
pétpnone. Amd 1o EATIGIHETPO, COUPMOVO UE TIS O100TAGES TOV, amopoakpvvovton 1,141
vepol Yoo KaBe mm mtdong e otddung tov. Emouévmg, éva oyKopueTpikd doyeio mov ympa
2,28L vepov givarl kaT@AANAO Yoo TRV TANpon Tov efototuéTpov. H otdbun touv vepol
EVTOG TNG AEKAVNG TPETEL VO S1ATNPEITOL GTO VYOS TOV TPOAVAPEPONKE Y1aTl SLUPOPETIKA TO
oQAaApo otn pétpnon g e&dtong eivar onupavtikd. ‘Etol, kabe @opd mov emiPaiieton
TANPOOT TOV €EUTHGIUETPOV TPEMEL 1) AVTIGTOLYN TOGOTNTO VEPOL, N OTOoio ATOTEAEL TNV
e&ation, va cvouminpovetol g v évosiEn (O) g pafdov évésiEng (Goodwin, 2000;
Smajstrla, 2000).

2TIC TEPWTOOEL Ppoyontdoemy amorteitanl 1dtaitepog yepiopdc. Otav mapatnpnOet
Bpoyxdmtwon 10te Bo TPémeL 1 AN TNG LETPNONG VA YIVEL TOVLTOXPOVA LE TNV UETPNGT TOL
Vyoug G PBpoxdmTmong. XTig MEPMTOGELS £VIOVODV PPOYOnTOCE®Y, OMOTE TOPATNPEITAL
vrepyeilMon g AeKAVNG TOV EATUIGIUETPOV, TOTE LE TO OYKOUETPIKO SOYELD APUIPOVLE VEPD
émwg 1o onueio (0). H e&dton 1ote givar 1 dopopd petal&d tov vyouve Ppoyng Kot g
TOGOTNTOG VEPOD OV aPopEONKe. ZTIg TEPMTAOCELS OV 1 Ppoyxdntmon elvar pikpn TOTE
npootibetal vepd Emg v évoelén (0O) ko n e&dtion TPoKHTTEL Ad TO AOPOIGLLO TOV VYOVG

Bpoxng pe v mocdtnTO vepov mov mpootédnke oto e€atuciperpo (Goodwin, 2000).

5.7.8. Zvotnpa apocvong pue 1o avtoépato eotpoipeTpo ToHmTov A

>10 obotnua apdevong pe to avtopato eatcipetpo tomov A mn dpdevon yvotav
mpwc ovtopatomomuéva. O data logger «katéypage avtopata ™V EvOsiEn  TOL
eCatpiopétpov, pécm tov avtopatov awsOntipa WL1 tov eéotpuciuétpov pe tov omoio
oLUVOENTAV. XT1 GULVEXEW, HEG® TOL modem To OEOOUEVO, UETOPEPOVIOV GE KEVIPIKO
VTOAOYLOTI), ACVPLOTA, YPTCLUOTOIMVTAG TO OIKTLO KIVIITIG TNAEQ®VIOG. TOV KEVIPIKO OVTO
VTOAOY1OTH, YOtV emeepyocio TV 0edo0péveov € VROAOYoTIKO @UAAO Excel ot
VTOAOYILOTOV Ol OMKEG OVAYKES TNG KOAMEPYEWG, OQOUIPOVUEVNS TNG PPoYOmTOONG, NG
omoiag ot perpnoels Aappavotav amd 1o petemporoywkd otabpd. To amotédecpo avtd
petappalotav og drdpkela dpdevong e okomd va KaAveOovv ta YIAMocTd Tov eEaTHioTnKY.

‘Emetta, dwvotav 1 evioAn ywo dpdevon amd Ttov Kevipikd vmoloyloty (Héc® KvnTow
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mAeemvov mpo¢ to modem). ‘Etot, evepyomolovvtay o data logger, o omoiog pue nAektpikn
OEyepPoT TPOG TNV NAEKTPOPAVa, EVEPYOTOLOVCE TO GUGTNLA APIEVLONC.

H yevicn apyn Aettovpyiog tov ocOnmpa pétpnong otdbung vepod WL1L kot tov
NiekTpodiov mopaywyne NAekTpikold mediov, T0 0moio eival evomuatouévo otov actntipa,
EYKELTAL OTNV TOPAY®OYN MAEKTPIKOL 7ediov yOpw amd tov ocOntipa to omoio £xet
OPOPETIKN  TIUN MNAEKTPIKOV OLVOUIKOV ovOAoyo pe TN otdbun Tov vepod oT0
eCatpioipetpo. Kabe popd mov o ausOntipog tpo@odoTeital e NAEKTPIKY EVEPYELN LEG® TOV
KoA®iov Tpopodociog nAekTpikod pevpatog,, and to data logger, dnuovpysitor nAekTpikd
7edio yOpw Tov. AvAAoya Le TO VYOS TOV VEPOV GTN AEKAVN TOV €EATUIGIUETPOL ) T TOV
NAEKTPIKOD SLVOUIKOV, TOV TTESIOV OV dNUIOVPYEITAL, Elval SLUPOPETIKT Kol EKQPALETaL GE
mV. H tiuf avt entotpépel o¢ avaroyikd onua oto data logger 6mov kot petotpénetot o
mm Vyovg vepol YPNCILOTOIOVTAS YPUUUIKY| £EIGMON HECH TOV AOYIGHIKOD OV dtafETel Kot
amofnkevetar €émg 6tov mpoaypartoromnbel véa kataypaer. To Aoyiopkd mov Sabétel Tov
dtver ) duvatdTa Vo cLuvOEEL Ko GAAEC TANpopopieg (Muepounvia, €0pog HETPNONG Kot
NAEKTPIKO Suvapikd €£600v), ot omoiec Kabopilovv ™ oTdOun ToV vEPOL 6T0 EEATIIGILETPO.
H xataypaen apyilet apéome HeTd TV TPOPOd0Gia TOV a1cONTNPA LLE NAEKTPIKT| EVEPYELL KO
cuveyiletar avd toktd ypovikd dwactiuate. H tpopodocia Tov cuotiunotog yivetor amd 1o
diktvo g AEH kot emkovpukd vrrootnpiletan amd ynukn Tnyn evépyelag (umatapia) 9V. To
€VPOG TOV KATAYPOPADV, ETAEYETOL OO TO ¥PNOTN Kot Yo 660 vrdpyel obéoiun evépyeio
Yo TN Agrtovpyia Tov.

O awoOnmpag pétpnong otddung €xet ™ ovvatdtra eite cuveyols Asttovpyiag eite
OlOKOTTTONEVNG. XTN TPOTN TePimT®orn, o owslnmpag elval o Agltovpyion GLVEXDG
KOTOypAOOVTOC 0E00UEVO GE TPAYLOTIKO ¥pOVO Kol amobnkedovtac to. oty uvhAun tov data
logger evd otn devTEPN QUECMG UETA TNV KOTAYPAPN TOV O£SOUEVOV Kal TV omofnKevon
Tovg TibeTan extdg Asttovpyiag Ko emavaiertovpyet 6tov o data logger tov tpopodotricet pe
NAEKTPIKT EVEPYELD LKAV 1oL TNV emavEvapén g Asttovpyiag Tov.

O data logger mov ypnoomombnke frav to poviédo GP1 g etarpeiag Delta-T devices.
Eixe ™ dvvatdmra amobnkevong tov dedopévov oe ecmtepikny pvipun. O GP1 data logger
nepthapPdvet entd kavéiio. AHVo d1aPoptkd ovaroyikd Kovaila (Kovaitl 1 kot 2), 0o Kavaiio
Beppoxpacioc/avtiotaong (kavdil 3 kot 4), 600 Kavdilo avayvmong (kavail 5 kot 6) kot Eva
KavéA yia o oakontn (Relay). Zta dvo mpdTa kovaio cuvoéovtor acOntmpeg HéTpnong
vypoociog €34Qovg evd ota koviio 3 kot 4 cuvoéovtar BepudpeTpo Kot 10 €0pOg TOL
onpatog mpénel va. glvar -2,8 €wg +3,6V. 10 KavAAl 5 cuVOEOVTOL GLOKEVEG, Ol OToieg
KOTOYPAPOLY OEO0UEVO e UEYAAN TOYVLTNTA KOl cLYVOTNTO (POOUETPA) EVD GTO KAVAAL 6
GLUVOEOVTOL GUOKEVEC, Ol OTTOIES KATAYPAPOLV OEO0UEVO PE PIKPN cuyvotnTa (BpoxdueTpa).
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To «ovalm tov Relay dev  elvar timota mepiocodtepo  oamd  €vav  SlokOTTN
avoiyparog/kieoipatog (On/Off). O GP1 Aertovpyei pe pmotapic 9V, n omoia mpémel va
avtikafioToTor 0Tav To NAEKTPIKO duvapikd mov divel méptel kdto amd to 5,5V. Koatd v
AVTIKOTAGTOON TNG Umatoapiog to 0edouéva Tov Exouy NoN Katoypagel ot pvniun tov GP1

dev yhvovtat, aAAd dev elvar duvartn 1 kotaypoaer véov. O GP1 cuvodevertar:

o and katdAAnio Aoywopkd (Delta-Link), to omoio eivar ocvuPatd pe to mepipdiiov
epyaciag Windows 98, Me, 2000, XP 1 vewtepn £kdoon,

o and €101K6 KaAddo USB kot RS232 yuo tnv ohvdeon pe nAektpovikd vtoloyiot,

o and okAnpo dicko ywpnrikdétrag 10MB,

e and AOYIOUIKO UETAPOPAS TV dedopévmv oe eUALo epyaciag (Microsoft Excel 97 1
VEOTEPO) KOl

o and hoyopkd avdyvoong keyévov (Acrobat Reader).

O data logger ntav ocvvdedepuévog pe modem kivntod TNAEP®VOL, UEGH TOV OTOIOV
ywotav 1 emkovovio pe oamopokpocpévo H/Y (amd to omitt). H petddoon tov onpatog omd
10 modem ywotov pécm g kepaiog mov d1€0eTe Kot GLVIEOTAV WE TNV KEPAIN TOV SIKTLOV
Kvntig thAepmviag mov Kaivnte v meployn. L' to okomd avtd ypnoipomomdnke Kapta
oUVOEONC Yo UETOPOPA OcdopEVMY. Amapaitntn mpobmodbeon yw va mpoypotomoindel
EMTVYNG 6VVdEST ToL Modem pe Tov amopakpvopévo H/Y fitav o H/Y va givatl cuvdedepévoc
pe anmin ypoppr OTE. To modem tpo@odotovviay [l NAEKTPIKY EVEPYELX A0 TO OIKTLO TNG
AEH 6Ao 10 gicoctteTpdmpo.

To ocbomuo amotelobvtov Kol omd Evav YPOVOSIOKOTTN) O OTOI0G YPMNOILELE Yol TNV
mopoyn MNAEKTpkov pedpotog oto modem. ‘Hrav mpoypoppoticpévog vao Asttovpyet
GLYKEKPLLEVN MUEPOA KOL DPOL KOL Y10, GUYKEKPLUEVO YPOVIKO OAGTNUa (S1pKELD LG DPOG)
€161 OOTE Vo eEoKovVopEiTOl gvépyela aALG Kol Vo duoyepaiveTol 1 mhavh emKovovio, e
avemBHUNTOVS YPNOTES.

To tehevtoio KOUUATL TOV GLOTAHOTOC amotehovce N 12V evodlhacoouevoy pedIOTOC
niektpoPdva. H niektpofdva Ntav cvvdedepévn oto Relay tov data logger kot péow tov
ovotiuatog data logger-modem-H/Y dwvdtav ot eviorég yio TO Gvorypo Kot To KAEIoO TG
KaBmg Kol N emAoYN ™G O1dpKeLnG ApdevoNg dALG Kal NG ypovokaBvoTépnong Hetasy 000
apOEVGEWMV.

Ot duapopeg TYEG TNG TTAOGNS THG 6TAOUNG TOL VEPOV GTO €EATHUGIUETPO KOTOyplpovTaY
otov data logger ova 30 Aemtd g opog Kot 1 Gpdevon pe ™V pébodo avt

Tpoypatorotovvay kébe popd mov cvykevipwvotay 30mm e&datong otov data logger.
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Ot mpaxTikég eéAeleg omd TV €POPUOYN aLTOD TOL CULGTHUOTOS TEPLYPAPOVTOL

TOPOKATO OVOAVTIKA:

e aviavetar To k€POOG TOL TOPAY®YOD AOY® peimoNg TV e£00mV UETOKIVIIONG GTOV
aypo,

e qalomotel tov €EomAiond mov MOM OwbETel 0 TaPAY®YOS (EYKATAGTACT TOPOYNG
NAEKTPIKNG €VEPYELNG, GVLGTNUA ApdgLONG K.0.) Yo TN PerTicTomoinoen ™G YPNONS
VEPOD, EVEPYELOG KOLL YTULIKOV,

o oamotedel £€vo €VEMIKTO GUOTNUO. TPOYPOUUOTICHOD TOV OpdedocemV  Kkavd Vo
ovvovaoTel e Tov Waitepo eEOMAMGHO OV dtabétet 0 khBE TapaymydC,

o civor aglomioTo Kot akpiEC cVoTNUO GHYYPOVIG TEXVOLOYING IKOVO VO YpTGIHoTTOOel
o€ 010.popeg TEPLOYEG e OLOPOPETIKES KAUOTOAOYIKEG GUVONKES Ko

o clayrotonotel Tov €EOMMGUO OV amMALTEITOL Yio TOV BEATIGTO TPOYPOUUATIGUO TOV

apOEVCEWMV.

Ewéva 5.18. O aicOntipag pétpnong otabung vepot tov e€atpcipétpov WLI1, to eotpusipetpo tomov A

xat o data logger.
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5.8. Yroloyiopog o0ong aposvong

H dwdkacio mov axolovOnOnke yioo Tov vIOAOYICUO NG OO0MNG Kol TNG OLAPKELNG
dpdevong pe ™ pébodo tov AmAOV 1 TOL AVTOUATOV EEATUIGIUETPOV TOTTOL A MTAV 1
TopakdTe. Apywd vroroyllotov N eEatuicodiamvon avoeopds (ET0), 6mwc avaeépbnke
otV moapdypago 2.2 (e&icwon 2.1). tn ocvvéyewn, kaboplodTtov Ta oTAd0 avamTLENG T™NG
KoAMEPYELOG Ko voAoyllotay o @uTikdg ovviedeothg (KC) kot n eEatuicodiomvon g
KaAAépyetag (ETC), onmg avapépbnke oty mopdypapo 2.3.

H ETc ekppdlel Tic andAeteg pog kaAlépyelog o€ vepd. Emopévmg, n apdevtikn doom
Ba mpémet va efvot TOLAAYIGTOV O™ Kot Ot AMAELEG vepoV. Qo000 Ba Tpémel vo AapaveTon
pHéEPLUVAL TG DGTE 1) GLVOAIKT] TOGATNTA VEPOV TTOL Bo EPUPLOGTEL GTOV O1YPd VL KOAVTTEL TIG
OIPOPES OMMAELEG. XTOV OPO «OTAOAEIEGH TEPIAAUPAVOVTAL Ol TPOYUATIKEG OTMOAEEG TOV
GLGTNUATOG POEVOTG, L0 TOGOTNTA VEPOD 1) OTToia TPoopileTat yio EKTAVOT AAAT®V KOl Lo
emmAéov mocOTNTA vepoy amd mbovd oedipota pétpnong g e€drtuiong amd To
eCatioipetpo tOHmov A AOY® TG oKiaong MOV TPOKOAOVGE TO TPOGTATELTIKO SiYTVL OV
okémale N AEKAVN TOV EEATHUGIUETPOV. LVVOMK(A Ol KOTMOAEIES» AVTEG EVOOUATOONKOV GE
éva ovvtereot| 0,09. O cuvtedeoC OVTOC EVOOUOTOONKE GTO GUVTEAEGTI ECATUIGIUETPOL
(Kpan) o omoiog dtapoppddnke oto 0,77 (mpaypatiky tiun Kpan=0,98 6mwg mpokvmtel omod
LETPNOEIS TOL  TPoyHoTOomOmONKay ywoo v meployn tov Beleotivov (Xaxeiiapiov-
Moakpavtovakn, 1996)). 'Etol, n d0om Gpdsvong yu TG UETAYEPICELS TOL APOEVTKOV

TAPWOG VITOAOYICTNKE AT TN GYEON:
__ KpanxEpanxKc—Pe
- EFF

Dn

[5.1]
omov  Dn: givar n d6om Gpdevong yia Tig TANpmG apdevdueveg petoyelpioelg (PANL00 ko

AUTO-PAN100) (mm),

Kpan: givat o cuvtedeotng eEaticttétpou (adtdoToToC),

Epan: eivon n nuepnota e€dton and to egatpiciperpo tomov A (mm),

Kc: elvar 0 putikdg cuvtehestig ™G KOAMEPYELOS (AO1A0TOTOC)

Pe: etvatl n opéhun Bpoyxdmtmon (Mm) Ko

EFF: elvat o BaBpoc amdd0ong Tov GLGTHHATOG GTAYONV APIEVOTG.

H d86om dpdevong yio v ehdeypatikd apdevopevn petoyeipion (PAN70) ftav to

ywopevo tov Dn eni tov ovvieheot| 0,7 o omoiog e&éppale 10 70% TV OvVAYK®OV NG

KOAAEPYELOG GE VEPO.
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5.9. Yroloyiopnog o@épung 1 evepyov fpoyontoong (Pe)

Qoeéaun 1N evepyodg Ppoyxdmtwon (Pe) eivar 10 T0606Td TG GLVOAIKNG PpoydnTOONC, GE
pio KOAMEPYELDL KOl GE 0L GUYKEKPUUEVT] XPOVIKY TtEPI0d0, TO omoio eivor dtabéotpo yuo va

KOADWEL TIG OVAYKEG TNG dlamvong TG KaAlepynuévng éktaong (Bos kot Nugteren, 1990).

Otav 1 Ppoyxdémtmon eivar pkpdtepn omd 10 20% ¢ €EATUICOOATVONG aVOPOpPAEG,
Bewpeiton apeintéa, 010TL e€atpiletor mANpws. To mocooTd ™G PPoyOTTOGNG TOL YAVETOL
UEC® TNG EMPAVELNKNG OTOPPONG EE0PTATAL OO TNV SPOdPOTNTA TNG PPOoYNS, TNV KAlon Tov
aypo¥ Kot TOV TOTO, TIC VOPOVAIKEG TOPAUETPOVS KOl TO TOGOGTO TNG VYPUGIOS TOV £6APOVG.

Ievikd, n emeovelokn amoppon Bewpeitar opeAnTEQ Y100 VTOAOYIGHOVS NUEPAS, SLOTL TO
mAeovalov vepd Bewpeitor 0Tl avamAnpOVEL TO £00.00G HEXPL TO GNUELD TNG VOATOTKAVOTNTAG
tov (Allen et al., 1998). Téhog, oe PpoyonT®CELS HE HEYAAO OYKO VEPOL GE WIKPES TEPLOGOVG
Bewpeiton 0T TO eMmMALOV veEpO YaveTal ¢ Pabid omdnon.

2V Topovoa £PEVVA OEV VINPYAY OTMAEES TOV vePOD AdY® Pabidg dmbnong, obvte
avOyon vroyeiov vepov. H Bpoydmtwon mov Mtav peyarvtepn and to 20% g nuepnotog
e€aTUIC0010TVONG AVALPOPAS, TOALATANGIACTNKE LE VOV GUVIEAESTH] OEEMUOTNTOG (G0 HE

0,8 dote va kKaAvEOOLY andAEEG AOY® EEATIIONG OO TNV ETLPAVELL TOV £0APOVG.

5.10. YtoLoylopog 0mod0oTIKOTTOS EQUPUOYAS TG Gpdgvong pe ctayoves (EFF)

Ka0e pébodog dpdevong £xel oxedlaotel dGTE v TOPEXEL OGO OLVATOV O OLOLOLOPPOL
T0 vepd og OAa ta uTA. Tlapdia avtd Opmg, kabe nEBodog mapéyel meplocdTeEPo vepd GE
opwopéva UTA Kot AlyOtepo og KAmow GAAa. AdOY® TG dlapopeTikdtrag TV pedddmv
dpdevong, n amodotikdtnTa ekPpdleTon og kdbe HEBOdO pe daPopeTIKO TPOTO.
Xy mapovoa Epevva ypnoipomodnke 1 pEB0S0G ™S EMUPAVELOKNG GTAYONV APIELOTS,
™G omoiog 1 amodoTIKOTNTA VITOAOYILETOL GOUP®VA PE TNV TTapoKdT® e&icmon:
EFF=TR-EU [5.2]
omov EFF givon  amodotikdtnta epapproyng g dpdsvong pe otoyoves 1 Babproc epapproyng
tov vepov, TR eivon 10 pépog tov vepod mov dmOMOnke oto £d0pog kot pmopel va
ypnooromBet mpélpa amd v KaAlépyeta kot EU elvar n opotopopoeio evetdioaéng.
Ot Tég tov TR kovpaivovrtatl amd 0,9 oe Enpa KAipoto pe pikpod mocostd Hypavong Kot
ALENUEVT GLYKEVTPOGT AAAT®V 6TO VvEPD, £mG 1 68 VY& KAMpata ympic TpofARpATO AAUTOV.
['evikd, og éva cuotua mov Agttovpyel cwotd oe EAAvikég cuvOnkeg, n Ty tov TR givan

nepimov 0,95 (Tepliong ko Iaralaepepiov, 1997).
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H opoopopeia evotdraing (EU) oyetiCeton pe v KaAn Asttovpyio TV CTOAUKTOV Kot
NV 6TafepOTNTA TNG TOPOYNG TOVG. XE OIKTLO APOELONG TTOV AEITOVPYEL TKOVOTOUTIKE, M
opoopoppior evotdialng pmopel va @tacer and 0,9 éwg 0,95. Av ot otaAdkteg eivol
avtoppvOulopevol, tOTEe 1M opolopoppion evotdhaéng eivan ion pe 1 (Teplidnmg won
[Moralagpepiov, 1997).

2V Topodo EPELVO 1) ATOSOTIKOTNTO EQAPLOYNG TNG GPdELONG VITOAOYIoTNKE 1o Ue

0,95 (TR=0,95 ka1 EU=1).

5.11. Yroloyiopog orapKeLOG GPOEVOS

o tov vroAoywopd g dbpkelag oTdyonv apdevong amorteitor va givatl yvootd 1o
oplaio Vyog Bpoyng mov epappoletor amd 10 cHGTNHA ApdeVONS oL Ypnoytoroteital. Ta
YOPOUKTNPIOTIKA TOV GLOTHKATOG APdeLANG (GTAYONV) TOV TPEMEL Vo YVmpPilel 0 PeAETNTNG Yo

Vo VTTOAOYIGEL TO WPLaio VYOG Ppoyng elvat:

e 1 mopoyn kabe otoddxn (L/h),
® 0 apBUOC GTAAUKTHPOV 0VEL PLTO (AOIACTOTOC) Kot

® 1 L00TOYN TOV GTOAAKTNPOV ETL TOL GTOAUKTNPOPOV GOAV (M),

EmnmAéov, amapaitntn eivol kot 1 yvaon T@V 0mocTtIcE®V onopds 1 evteELoNnS, Kabag
Kot 1 TUKVOTNTO PUTELGNS, dNAASN 0 APBUOS TV PLTAOV ml TG YPAUUNG omopds. Emopévac,
otav eivol yvooTég ol Topamive TopdueTpot, 1 OdpKel APAELONG Kol TO ®ploio Vyog

Bpoyng vroroyilovron amd Tig akdAovheg oyéoels:

t=—" [53] xou Dh =" [5.4]

Stxsr
omov  t: n dbpketa apdevong (h),

Dn: n 86om apdevong (mm)

Dh: to epiaio vyog Bpoyng (mm/h),

g: m mopoyn Tov otordken (L/h),

St: 1 wamoyn TV VTGOV ML TG YPOUUUNG 6TTOPAc 1 pvTevoTg (M),

Sr: n 16amoyn TOV YPAUU®Y oTopds | eOTELENC (M),

N: 0 aplBUOg STOAUKTPOV 0V dVO YPOUUES GLTOV KOl 0 0T010g diveTal amd T oyéon

[5.5]

St
2XxSe

OOV SE: 1 10Ty TOV GTUAUKTNP®V ML TOL GTAAAKTNPOPOV GOANVA (0O1AGTATOG).
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5.12. Yroloyiopog €vpovg aposvong

To €bpog apdevomng mov ypnoorombnke oty mapovoa Epgvva kabopiomke otig 4
nuépec. o v glayiotonoinon mhovod cedipatog Ommg vo pecorafel peydiog aptfpuog
NUEP®Y HETAED TV apdELGE®Y, TPUYUATOTOONKE EAEYXOC TOL EVPOVS APSELONG LE TOV
VITOAOYIGUO TNG TPAKTIKNG O00NE Apdevong yio Kdbe puva g KoAMepyNnTikng teptooov. To
GBpoilcpa TOV THOV TNE TPOYUOTIKNG NMUEPNOLUG EEATUICOOTVONG TG KOAMEPYELNG HETAED
00 Sado KOV apdevcemv dev Ba Empeme va vrepPaivel v wpakTikn d6om dpdevong. o
TOV VIOAOYIGUO TNG TPOKTIKNG OGS Gpdevong amoitovvtay va gival yvmoTtég ot akolovbot

TOPAUETPOL:

e 1 véaroikavotTa Tov £ddpovg (FC),

e 70 onpeio poviung papavong (PWP),

e 10 Babog prlootpdpatog yio kabe pivo tng apdevTiKng meptodov (RD),

e 10 O0pio e&avtinong g edagikng vypaoiog (F),

e 10 10G00TO dlaPpoyng tov eddpovg (P),

® 0 ovvteAeoTng KoAMépyetag f1 yio putd o€ TApn avamtuén,

e 0 dophoTikdg cuvteheotng f2 mov oyetileTon pe T0 TOGOGTO PVTOGKIAGEDG,

®  TO YOPOKTNPIOTIKG TOV GLGTHWATOG ApdevoNS (Tapoyn g, aplBUdS GTAAAKTP®V oV
ovto N, Pabudc amddoong tov cvotiuatog EFF kot wooamoyn otalokmpwv eni tov
aywyou epapuoymg Se),

® 01 OOOTACELS GTOPAC 1 pVTEVEOTG (SI),

® 0Ol AMOOTAGELG TV PLTMV EML TNG YPOUUNG oTopdg 1 eOTELSNG (St) Ko

e 1N uéyrom muepnowo eatpicodlamvon yuoo kde pva g opOELTIKNG TEPLOOOV
(ETmax).

Agdopéva, TPONYOVUEVOV ETOV XPNGILOTOMONKAY Y10 TV VOATOTKOVATNTO TOV £0GPOVG
(FC), to omueio poviung papovong (PWP) xobdc kot yioo v péylotn muepnoto
eatusodiamvon yio Kabe piva g apdentikng meptodov (ETmax).

Epappolovrag tig mapandve mapapétpous tposkvyav ot [ivakeg 5.4 ko 5.5.
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MMivaxag 5.4. Tipég dedopévav TOv AmTOTOVVTIOL Y10 TOV VITOAOYIGHO TNG TPOKTIKNG dOoNG Gpdevonc.

FC PWP RD ETmax
F P f1 f2
(%xk.6.) (%k.6.) (mm) (mm)
IOYNIOX 35,35 21,25 450 0,55 1,00 1,00 0,70 6,66
IOYAIOX 35,35 21,25 550 0,55 1,00 1,00 0,85 7,19
AYTOYETOX 35,35 21,25 700 0,55 1,00 1,00 0,95 5,94
YENITEMBPIOX 35,35 21,25 750 0,55 1,00 1,00 1,00 4,86

Mivakag 5.5. Oe@pnTIKOS VTOAOYIOUOS TNG TPAKTIKNG 000GNG GPIEVONS, TOL EVPOVE Kot TNG dLipKELOG ApdEVOTNG.

IOYNIOX | IOYAIOX | AYTOYXTOX | XEIITEMBPIOX

Aw@éoyn vypaoio
AST FC — PWP 20
=———X
100

(mm 1 m%o1p.)

63,45 77,55 98,70 105,75

Mpaxtikn 660m GpdcvoNg
ASM X C X P

Dn = —FFF
(mm 7 m*¥otp.)

36,73 44,90 57,14 61,22

Qpraio vyog Bpoxng
qxn
Dh =
St X Sr
(mm/h)

1,92 1,92 1,92 1,92

. St
omovn = —— = 0,097
2XSe

Alapkero. apdgveng
Dn
~Dh
(h)
Evpog dpocvong
Dn
P=%rd
(uépeg)
omov: St=0,155m, Sr=0,75m, Se=0,8m, q=2,3l/h xor EFF=0,95

t 19h 08 23h 23 2%h 46 31h 54

5.13. AmodoTikéTNTA YP1]ONS VEPOD

To ndéc0 amodotikn| givar pia apdevon e€aptdtot and ToALOHS TaPAYOVTES, OTWS OO TNV
TOGOTNTO. TOV VEPOL TOL YPNOHOTOMONKe amd TNV KoAMEPYEW, TNV TOCHTNTO TOV
aPOEVTIKOD VEPOV TTOV EPUPUOCTIKE OTNV KAAAEPYELD KOL TNV OUOLOHOPPio TG Gpdevonc.
Avtol ot mapdyovieg emnpedlovv 10 KOOTOC TNG GPOELONG, TO OYEOOGUO TNG KOl TNV

Tapoy@ykdTTe ™S KaAlépysoc. H amodotikdtnTa T Xpnong tov vepov 1 aiiiwg WUE
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(water use efficiency) amoteiei v o dradedouévn Topauetpo Paoel TG onoiag pmopel va
am0d00Eel 1 ATOTEAEGUATIKOTNTO TG APOEVOTG GUVOPTNOEL TNG TOPAYWOYNG TNG KOAMEPYELOC.

O Viets (1962) 6pice v amodoTikdTNTo XPHONG VEPOD GOUPMVO HE TNV TOPUKATEO
eElowon:

WUE =2 [5.6]

omov WUE sivan 1 omodotikdétnta ypriong vepov (kg/m?), Yg eivor 1 otkovopiky mopaymyn
(9/m?) kou ET givou 10 Guvolikod vepd mov ypnoiomomdnke amd v kodépyeta (mm).

H amodotikdtnta xpnong vepol ek@pdletal Kupiwg amd TV OWKOVOULKY] Topay®yr oA
éxel emkpatnosl vo ekepaletal og n mapaywyn o Enpn Propala (Bos, 1979; Howell, 2001).
O Monteith (1993) 6pioe v WUE og:

g

WUE =

[5.7]

Wiotal
omov WUE &ivor 1 amodotikoétnra xpiong vepod (kg/md), Yg eivon n mapaymyq Enprg
Bopdlac (9/m?) xor Wil €ivar 1 GUVOMKY TOGOTNTO. VEPOD MOV EQUPUOGTNKE GTNV
KaAMEPYELD (APOELOT, PPOYOTTOGT KOl GLUPOAT ESQPIKNG VYPOTING).

Ot 0o moparnaveo opwopoi g WUE dev meprypdoovv mAnpwg v emidpoon g
dpdevong oy mapaywyn. H WUE ennpedleton amd tv ToGOTNTA VEPOL TOL YPNGLLOTOINCE
n kaAMépyela (ET). O Bos (1979) etonyaye o GAAn €kppacn Yo Tov vroroyiopo s WUE,

n omoia elvar:

_ (Ygi_ygd)
WUE = Groery) 58]

omov WUE &ivou 1 amodotikotnta ypriong vepov (kg/m?®), Ygi sivan n otkovopiky mapaymyn
(9/m?) yio. emimedo apdsvonc i, Ygq sivor n mapaymyn (9/m?) yua eminedo undevikig dpdevong,
ETi eivon n e€atpicodiomvon (Mm) yia eminedo dpdevong i kar ETq givar n e€atpucodiamvon
(mm) ywo eninedo pundevikng dpdevong. Toyva oe Enpég Kot nuinpeg meployég, N Ty Tov Ygd
gtva ion pe 0. Xe tétoteg nepurtdoets epappoletar n WUE g apdsvong (IWUE). H IWUE
opileTan og:

IWUE = W [5.9]

omov IWUE eivor 1 amodotikdétnra xpiong vepod apdsvonc (kg/m®) xot IRRi sivar m
TOGOTNTA VEPOD APOELONG TOV EPOPLOGTNKE (MM) Yo eninedo dpdevong I. Znv e&icwon 5.9

M T ™G Ygd €lvan 0 yra Gvodpeg meproyéc.
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5.14. ZraTioTIKY] AVAAVGT OTOTEAEGUATOV

["a v 61aTIGTIK OVAALCT] TOV OTOTEAEGUAT®V YPNCYLOTOMONKE TO GTOTIOTIKO TOKETO
SPSS version 23 yia ypnon oe mepipdirov Windows evd yia t cuAlhoyr], Tv opadoroinon
KOL TNV OVAALGOT TOV TEPAUOTIKOV JEGOUEVMV YPNCULOTOONKAV TO VTOAOYIGTIKA QOAAY

Excel tov Microsoft Office version 2013.
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KE®AAAIO 6

Amoteréopato kKol Xvlntnon

6.1. 'evika

210V TOPOV KEQAANLO TAPOVGIALOVTAL TO ATOTEAEGIATO, TO OTOI0 TPOEKLYAY ETELTO ATO TNV
eneéepyacio Kol T OTOTIOTIKY OVAALGT] TOV OE00UEVMV TTOV GLAAEXOMKOY KOTA TN OPKELD TNG
EPELVOG KOL 0POPOVV TO KA TNG TTEPLOYNG, TNV €EATHIGOSIOTVON TNG KOAMEPYELNG, TIC TOCOTNTEG
vePOU TOL JEYTNKE 1 KAAMEPYELWD, TO VYOS TOV QUTOV, TOV O&iKTN QUAMKNG EMQAVELNSG, TNV
TOPAYOYT TOV QLTOV o€ YAPN, Enp1 Propdala (vépyela) Kol o€ KOPmo, TNV EE0KOVOUNOT| VEPOL
KaOADGC Kol TNV amodoTIKOTNTO ¥PNONG VEPOV TNG KOAAEPYELNS PAGEL TG TAPAYWYNG GE YA®PN,

Enpn Propdlo ko o€ Kapmod.

6.2. Khpoatika dgdopéva,

[Mapakdtm, Topovoidletar 1o opPpobepuikd didypappo kotd Bagnouls-Gaussen (Bagnouls kot
Gaussen, 1953), g koAlepyntikng meptodov tov £tovg 2014 (Tovviog-ZemtéuPprog), Phost tmv
KMUOTIKOV Oed0UEVOV TTOL GLAAEXONKAY KaTd TN SLAPKEL TOV TEWPAUOTOS GTO AYPOKTNUO TOV
[Mavemomuiov Osocariag. Ameikovileton emiong, ®G HETPO GVYKPIONG, O HEGOS OPOG TV TIUDV
g Beppoxpaciog kot e PpoxdnT®OoNg ava dEKONUEPO Yia Ta TeEAeVTAin 25 &Tn).

Onwg eaivetar oto ddypappa, n Kahdepyntikn nepiodog tov £tovg 2014 yapaxtnpileton and
mepimov ioeg péoeg Beppokpacieg aépog kol VYNAOGTEPN PPOYOTTMOT GE GYEGN UE TIG LEGEG TUUES

Oepuoxpaciog 0Epog kot BpoyOTT®oNG TMV TEAELTOIMVY 25 ETMV.
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Zyqpa 6.1. OpppoBeppicd Siaypoppo TG KOAMEPYNTIKAG TEPLOSOL TOL £Tovg 2014,

Ot Tipég g Ppoyomtwons kotd tn ddpkela tov unvev Iovviov, lovAiov, Avyodotov Kot
YentepuPpiov Nrav ota 22,4mm, 20,6mm, 36,2mm kot 62,6mm ovtictolyo. XuyKeKPUEVa, KoTd To
dvo tedevtaia dexanpepa tov Iovviov, 10 TpdTO deKanuepo tov lovAiov, To devTEPO KO TPiTO
deKanUeEPO ToL AVYOLGTOV KOt TO JEVTEPO dEKANUEPO TOL ZeMTEUPPiov, 1 GLVOAKY| PpoyOTTMOOT
nrav apeintéa. To mpdTo dekanpepo Tov lovviov, | BpoxdnTmon kotaypdenke ion pe 21,4mm, 1o
Tpito dekanuepo Tov lovAiov ion pe 13,2mm, 1o TpdTO dekanpepo tov Avyovotov ion pe 35,8mm
KOl TO TTPAOTO Ogkonuepo tov XemtepPpiov ion pe 44,4mm. H ocvvolkn Ppoydmtmorn mov
KOTAYPAPNKE KOTA TN OpKeELD TG KAAMEPYNTIKNG TtepLddov tov 2014, Ntav ion pe 141,8mm
oNAadn 55Mm mepiocdtepa amd T HECT) GLVOMKY PPoyOTTOCN TV TEAELTAI®V 25 €TdV, 1| onoia
Nrav ion pe 86,8mm. To Xentéupplo n cvvolkn BpoydnT®oT Tov Kataypdenke Nrav Katd 72%
TEPLGGOTEPN ATO TN GLVOMKN PpoydmToN TV TEAELTAI®Y 25 €T®V Yo Tov unva avtd. Ilap’ dla
aVTE OgV UTOPOVUE VO IGYVPIGTOVUE TS 1 AOENCT aVT EMEQEPE CNUOVTIKEG EMNTMOGES GTNV
TOPAYOYIKOTNTO TOV QLTOV, TOPATEWVE OU®MG TNV QLOIKN ENpovon Tov omadikmv kol Kot
EMEKTOON TNV GLYKOMON NG KaAMépyelns. [a 1o Adyo ovtd, M GLYKOMON Tpoypotomo|Onke
YEPOVOKTIKG Kot akoAoVONoE TEXVNTN ENPOVOT GTO E101KO TLUPLOVTIPLO.

Téhog, M péon T g Bepuokpaciog mov ywo v KoAAepynTikn mepiodo tov 2014 ftav
26,68°C, dev 01€pepe KATA TOAD amd T péomn Tiun g Beppokpaciog Tov TeElevTainV 25 €10V, N
omoia NtTav ion pe 25,13°C.

AmO ™V OTATIOTIKY] OVAALGY 0EV TPOKLITOLV GTOTICTIKAOG CNUOVTIIKG S10POPEG GE EMIMEDO
EUMIGTOGVVNG 95% HETOED TOV TIUDV TG PPOoYONT®ONG Kot TNG BEPLOKPAGING TNG KOAALEPYNTIKNG

neptodov Tov 2014 e Tig aVTéEG TV TEAEVTAIOV 25 ETMV.
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6.3. E€atpioodtamvon g KOAMEPYELNG

[Mopaxdtw, mopovsldloviol To ATOTEAECUOTO TOV  OPOPOLV TNV EEATHLGOOINMVON  TNG
KoAMEPYEWOG Kotd TV KoAlepyntikny mepiodo tov 2014 (Iovviog-ZemtéuPpilog), Pacer twv
JEJOUEVMVY IOV GLAAEXON KOV KATE TN SIUPKELD TOV TEWPAUATOV 6TO aypoKTnpa tov [avemotnuiov

®eocooMoag.

6.3.1. ®vTiKol XvvTeleoTEG

Onwg avagépbnke 6To TPONYoOUEVO KEPAAMLO, 1) 50 THIGOdOTVON TNG KOAMEPYELOG eEapTaTOL
ard Vv egatcodomvon avagopds Kot omd 1o QUTIKO cuvteleotn TG KaAMépyswog. H
e€atpicodlamvon avagopds vworoylotay Paoet g pebdoov tov EatcipéTpov toHmov A and to
dedopévo Tov TTpoépyovtay amd To €SOTUIGIHETPO OV E€IVOL EYKOTESTNUEVO GTO OYPOKTNLO TOV
[Mavemompiov Oecoaiiog.

H Sidpketn tov otadiov Kot 0 guTikdg GUVIEAECTNG Yo TO0 kKABe 6TAO10 TG avAmTLENS TOL

apapoacitov didovtar otov Ilivoka 6.1.

IMivakag 6.1. Augpketo kot LTIKOS GLVTEAEGTNG TOL KABE oTadiov avarTuéng tov apafositov yio Tnv guphTEPN

neployn tne Meooyeiov (IManalapeipiov, 1999).

210010 avanTéng

Apyko (ini) | Avartoéng (dev) | Meoaio (mid) | Tehké (end) | Xdvoro

Alapkero. 6€ NuéPeg 15 25 45 15 100

DyTiKdg cvvreresTg K 0,3 1,15 0,6

Ot Tég ToV PLTIKOD GLUVTEAEGTH] TTOL YPNGLLOTOMONKAV Yo KAOE NUEPA TNG KOAMEPYNTIKNG
EPLOOOV, Ao TO PVTPOUA TNG KOAAEPYELNS TOV apafOCITOL £MG KOl TN GLYKOUON TG, Paivoviot

oT0 Zynua 6.2.
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Tyfpa 6.2. Tyég Tov QUTIKOV GLVTEAESTN Y10 KAOE 6TAS10 avATTVENG TG KOAMEPYELOC.

O axping mpocdlopiopds tov kdbe otadiov avamtvéng TG KaOAMEPYEWNG OTOV 0ypd, EYvE

ocopemva pe ™ Pproypagio (Marmalapeipiov, 1999; Allen et al., 1996).

6.3.2. EEatiio0010von] TG KOAMEPYELOG

210 Zynua 6.3 mopovoidletal N €ATIIGOOOTVOTN TNG KOAMEPYELNS KOTA TNV KOAAEPYNTIKN
mepiodo tov €tovg 2014 Omwg vmoloyiotnke pe ™ UEOBOSO TOL OAMAOD KOL OVTOUOTOV
e€atioéTPOU.

Onwg eaivetar 610 didypappa, 1 €£0THGOIOTVON TNG KOAMEPYELNS PVGIOAOYIKE oLEAVETAL
KAt TN OdPKELD TOV GTAOI0V AVATTLENG Kol HEWOVETOL TTPOG TO 6TAd10 wpipavons. H vymAdtepn
T g e€aticodiamyvong Kot otig dvo peddoovg apdevong mapatnpninke katd v 228" nuépa
oo TNV apyn Tov £toug Kot giye v Ty 7,084mm. H cuvoAkn e€atpicodianvon g KaOAMEPYELNG
v T HEB0S0 ApdeVoNG TOL AMAOD EEATIGILETPOV VIIOAOYioTNKE {om pe 387,6mm, Tiun eLa@pdg
UIKPOTEPT KOl L1 GTOTIOTIKMG CGNLOVTIKY G€ €MNESO EUMIGTOCVVNG 95% Ge oY€om e T1 GLVOAIKT
eCatpoodlamvon g KaAMEpyewg Yoo T HEB0S0 APSELONG TOL CVTOUATOV EENTUICIUETPOV, 1|
omoia Mtav ion pe 437, 7mm.

Ot amdTopEg TTOGES TOV TIUAOV NG €S0TUICOOOMVONG NG KOAMEPYELNS OPEIAOVTOL GTIC

Bpoyomtdoels.
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Zyfqpa 6.3. EEatpicodiamvon g KaAALEPYELNG KATA TV KOAAEPYNTIKY Ttepiodo Tov 2014.

6.4. Eoappolopevn mocotnta Kot €£01KOVOUN G POEVTIKOD VEPOD

[Mapaxdto, Topovstdloviotl 01 TOGOTNTEG TOL APIEVLTIKOV VEPOD ava peToyeiplon Kabmg Kot 1
GLVOAIKT] TOGOTNTO TOV VEPOD TOV dEYTNKE N KAAMEPYELD, 1 omoia ekppdleTar g ABpolspa TG

TOGOTNTOG TOV VEPOV GPOEVOTG KAt TNG ®PEMUNG BpoxdTTmONG.

Mivoxog 6.2. TTocdtteg vepod (MM) TV pETO)EPICEDV.

Meraysipioerg
PAN100 | PAN70 | AUTO-PAN100
E@appocOsica mocotnta vepod apdsvong (mm) | 321,43 225 374,22
IpogutpoTiKi dpdcvon (MmM) 50 50 50
Qoéhpn Bpoyn (Mm) 82,24 82,24 82,24
Xovoro (Mm) 453,67 | 357,24 506,46

Ot T0cOTNTEG TOL VEPOL APOEVGNG TTOV OVOPEPOVTOL GTOV TAPOTAV® TIVOKO, TPOEKLYOV OO
0 dBpoicpa TG TOGHTNTOG TOV VEPOD TOL E€PAPUOCTNKE OTNV KOAMEPYELDL pe T péBodo TOL
KOTOWOVIGHOD KOL TNG TOCOTNTOG 7OV EQOPUOCTNKE OTNV KOAMEPYEWw pe T HEBOOO NG
EMPOAVEIOKNG 0TAYONV Apdevons. H cuvoiikn mocdtra Tov vepod Tov paproctnke pe tn pnébodo
TOV KOTOLOVIGLOV G€ OAEG TIG HETOYEPIoELS, NNTO 101 e SOmm.

H ovvoliknl mocoOtnta. vepod mov O&yTnKe 1M KOAMEPYELD, 1GOVTOL HE TO (Bpoloua NG

TOGOTNTOG TOV VEPOL OV EPOPUOGTNKE GTNV KOAMEPYELD HECH TNG APOEVLOTG KAl TNG TOCOTNTOG
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VEPOL TOL OEYTNKE M KOAMEPYELNL HEC® TNG OEEMUNG 1 evepyols Ppoyxdmtoone. H weéiun 1
evepyog Bpoyomtwon ftav ion pe 82,24mm.

Yynpe 6.4. EeappocHeioec mocdtnteg vepod othydnv dpdevong (mm).

210 Zynuo 6.4 mopovcstdloviol Ol GUVOAIKEG TOCOTNTEG VEPOD MOV EPAPUOGTNKOAV CTNV
oTAYONV APOELOT OTTWG OVTEG TPOEKLYAY OO TIS KOTOYPOUPES TMV VOPOUETPMOV. LTI TOGOTNTEG
OVTEG OEV GUUTEPIAAUPAVETOL OVTE 1) APOEVLGT TOV EPAPUOGTNKE LLE KATALOVIGHO GTO OPYLKO GTASL0
QLTPAOUOTOS TNG KOAMEPYELNS AAAG OVTE N ®EEALUN N EVEPYOS PPOYOTTOGT.

Ymv petayeipton AUTO-PAN100 gpappdotniay cuvorkd 374mm vepod péow g dpdevong
evo otig petayepiostig PAN100 kow PAN70 epappootnkav cuvoika 321,43mm kot 225mm vepot
avtiotoryo. Amd v otatiotiky] avdivon ot petoyepioelc PAN100 ko AUTO-PAN100 odev
JSPEPOVY  OTATICTIKMG ONUOVTIKA HeTAEh TOLg og emimedo eumotooivng 95%. ZtatioTikdg
OTUOVTIKA OU®G dLopopég vTapyovy petald tov petayepicewv PANT0 kot AUTO-PAN100.

O péoog Opoc e£otkovounoneg vepolh TOVL EMTLUYYAVETOL HE TNV EQOUPUOYYN EMUPAVELOKNG
eEALEUATIKNG oTAYOnV apdevons oto 70% g ETc petad tov petayepicewv PAN10O - PAN70
kot PAN70 - AUTO-PAN100 ftav 30% kot 39,9% avtictoryo.

6.5."Yyog outov

Y10 Zyfqua 6.5 mapovstaletar 1 e£EMEN TOV VWYOLS TOV PLTAOV TOL APOPOGITOV GTIG JLAPOPES

LLETOYELPIOELS.
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Onwg @aivetoar ot0 ddypoppa, Katd v KoAMepyntikny mepiodo tov 2014 n petoyeipion
AUTO-PAN100 rapovoiace pio Taon vaepoyng EVavTL TV VToOAOITOV petoyelpicewy. Edikotepa,
TO LYNAOTEPO HEGO VYOG PLTAOV TapoatnpnOnke 92 nuépeg petd omd ™ omopd otn HeToyElplon

AUTO-PAN100. AkorovBovoe 1 petayeipton PAN100 ko n petoyeipion PANTO.

Mivekag 6.3. Mécot 6pot TV PETPNGEMV TOV VYOLG TOV PUT®OV (M) GTIG LETAYEPICELS.

Merayepiosig
Hpepopnvia petpiioeov | Hpépes amd ) omopad ! PAN70 | AUTO-PAN100
8/7/2014 20 0,4625 | 0,457 0,465
22/7/2014 36 0,684 0,635 0,671
5/8/2014 50 1,212 1,173 1,204
19/8/2014 64 1,574 1,474 1,586
2/9/2014 78 1,893 1,824 1,915
16/9/2014 92 2,023 1,934 2,065

Zyqpa 6.5. EEEMEN Tov dyoug TV putdv otig petayepicerg PAN100, PAN70 kot AUTO-PAN100.

ATO TV OTOTIOTIKY] OvVAALGM 0V PPEOnKovV OTOTIOTIKG CNUOVTIKEG OPOPEG OE EMIMEDO
EUMIGTOGVVNG 95% MG TPOG TO VYOS TV PLTAOV PETOED TOV HETaYEPicE@V. Ol YPOUIES GEAAULATOG
nov anewkoviovtar exppalovv 5% mibavd OeTikd Kot apvnTiKd TOGA COAALATOS GTO ATOTELEGLOTO

TOV TEPANOTOG,
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6.6. AcikTng QUAMKIG EMPAVELOG

[Mapoxkdto oto Tyfuo 6.6 Tapovotaleton n e£EMEN Tov dgiktn PLAAKNG emdvelag (L.A.lL)

oTIG O18POPEG LETAXELPITELS.

Onwg gaivetar oto didypappa, Kotd v KoAAepynTiky mepiodo tov 2014 ot petayepioelg

AUTO-PAN100 xor PAN100 mapovciacav pa taon vrepoyne Evavit g petayeiptong PANTO.

Edwotepa, ot vymAdtepeg TIHES TOV OEIKTN QUAAIKNG emQAveLag TapatnpnOnKay 78 nuépec petd
™ onopd otig petoyepioeig AUTO-PAN100 ko PAN10O.

IMivokog 6.4. M£601 6pot ToV PETPHGEMY TOV JEiKTN PLAAIKNG EMPAVELNG TmV QUTAOY (M?/M?)

OTIG PETAYEPIOELS.

Merayepioers
Hpepopnvia petpnocmv | Huépeg amo ) omopa ! PAN70 | AUTO-PAN100

8/7/2014 20 0,47 0,2 0,62
22/7/2014 36 1,97 1,3 2,1
5/8/2014 50 3,1 2,8 3,76
19/8/2014 64 3,9 3,2 3,92
2/9/2014 78 4,2 3,6 4,2
16/9/2014 92 3,8 2,6 4

Tyfqua 6.6. EEEMEN Tov delktn puAliknig emeavetlog (L.A.L) tov putdv otig petoyepiosic PAN100, PAN70

kot AUTO-PAN100.

ATO ™V OTATIOTIKY] OVOAVCT] TPOKLMTEL OTL Ol UETPNOELS TOV OEIKTN QLAMKNG EMPAVELOG

HETOED TOV HETOYEPICEMY OEV SPEPOLV OTATICTIKOG ONUOVIIKA HETOEDL TOVG OE EMMESO
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eumotoovvng 95%. Ot ypappég ocpdipotoc mov ansikovitovror ekppdlovv 5% mBavd Beticd Kot

APVNTIKA TTOGE GOAALATOG GTO ATOTEAEGUOTO TOV TEWPALATOG.

6.7. Iapaywy yhopig ka Enpiic Propaleg

[Topaxdtw mapovoialovior pe YPAPNUOTO Ol TEG TG YAmpng kot Enpng Propdalag tov
VIEPYELOL HEPOVS TV PVTOV Y10 TIG OAPOPES LETAYEPITELG ekppacuéve o Kglotp..

Y10 Zynua 6.7 n yropn Propdle g petayeipiong PAN100 avépyeton ota 5881,6kg/otp., g
uetayeiptong PAN70 ota 5516,9kg/otp. ko g petayeipiong AUTO-PAN100 ota 5928,8kg/otp..

2TATIGTIKOG CNHOVTIKA S1apopEg OV VITAPYOVV GE ENIMEdO EUTIGTOSVVNG 95%.

Yympe 6.7. Hapaywyn yhopng Bropdlag te kolépyeag oe Kg/otp. avd petayeipion.

Y10 Zynuo 6.8 n Enpn Propdla g petayeiptong PAN100 avépyeton ota 2508,8kg/otp., g
uetayeiptong PAN70 ota 2471kg/otp. kau g petoyeipiong AUTO-PANL00 ota 2545,7kg/otp..

2TOTIOTIKMOG CIUAVTIKA O10POPES OV VILAPYOLY G eMimedo epmioToovvng 95%.
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Tympe 6.8. Iopaywyn Enphg Propdaloc g kaAliépyelag oe Kg/otp. avd petoyeipion.

6.8. Mapaywyn o Kapmod

Y10 Zyquo 6.9 mopovoidleton n mopaywyn ot kapmd (Kg/lotp.) g KoAMEPYEWNG TOL
peAeTnOnKe, Yo TG S18PopeS LETOYEPITELS.

[Mopatnpeiton 611 1 petayeipion AUTO-PANIOO diver ™ peyaldtepn mopoywyn Kopmov
(1185,76kg/otp.). Axorovbei 1 petayeipion PAN100 (1176,32kg/otp.) war tpitn M petayeipion
PAN70 (1103,39kg/otp.).

ATO TNV OTOTIOTIKN] OVAALGY TPOKVTTEL OTL Ol UETOXEIPIGELS OEV OPEPOVYV GTATIOTIKADG

oNUAVTIKA PETAED TOVG € eMinedo epmotocvvng 95%.

Yynpe 6.9. Mapaywyn oe kopnd g kKalépyeog o€ Kg/otp. ava petayeipion.
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6.9. AmodoTikOTNTO (PGS VEPOL

[Mopaxdtom mTopovcstdalovtol To ATOTEAEGLOTE TOV APOPOVY TNV OTOSOTIKOTNTO XPNONS VEPOL
™G KOAMEPYEWG OTIS O1dpopeg petayepioels Paost g mopaymyns o€ yAwopn Popdla, g
napaywyng oc Enpn Propdlo kol TG TOpAY®YNG G€ KAPTO, TO OTOl0 TPOEKLYAY ETEITA OO TNV
enefepyncio KOl OTOTIOTIKY OVAALOT TV 0£0OUEVOV TTOL GULAAEYOMKOV KOTA TN OldpKeld TNg

Epevvag.

o tovg vmoloylouds ypnoipomomdnke n eficwon tov Bos (6nwg mepleypdonke o10
TPOTYOVUEVO KEPAANLO) pe aplBunt TV mopaymyn yAopng Propdloag 1 v mopaymyn Enpng
Bopdloc N v mapoywyn o€ Kapmd g Kabe petoyeipiong avtiotoryo yo Kabe mepimtmon Kot

TOPOVOLOGTN TNV TOGOTNTA VEPOD TTOV EPAPUOGTNKE CUVOAKE STV HeTayEiplon.

Yyfpa 6.10. Mécot 6pot ¢ amodoTikdTnTag ¥pHong vepo g KaAlEpyelog Bacel T mapaymyng oe yropn Popdlo
(kg/m®) o€ k60e petaysipion.

Yypa 6.11. Méoot 6pot g amodoTIKOTNTAG ¥PNoNG VEPOL TG KOAAEPYELaG fAceL TG Tapaywyng oe Enpn Propalo
(kg/m?®) ot 160 petayeipion.
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Tympa 6.12. Mécot 6pot ¢ omodoTikotnTog YPNong vepol e karlépyetac Pdoet Tng mopoymyng ot kapnod (kg/md)

o€ KGO petayeipion.

Ao v perétn g amodotikdtnTag YpNnons opdsvtikod vepov (IWUE) mpokvmel 6t m
EMPOVELOKT EAAEYULOTIKT GTAYONV APOELOT ePapUOLel 0modoTKOTEPA TO VEPD NG dpdevong Aoyw

Amod0TIKOTEPNG YPNONGS TOV S1aBEGILOV VEPO.
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KE®AAAIO 7

AvakeQuAaimon — Xopunepaopoto

TelMkog oxomdg G epyoaciog MTav 1 OEPEVVION TNG EMIOPAONG TNG EMLPAVELNKNG
EMEUUATIKNG OTAYOINV APAELONG GTNV aVATTLEN Kol amddoon KaAAEpyElag apafoacitov (Zea
mays L.) mowhiag NK Cisko, oAld kot 1 a&loAdynon Tng omodoTIKOTNTOG Kol TNG
eEokovounomng g ¥PHoNG TOV APIEVLTIKOV VEPOV.

H épeguva mpaypatomomdnke o€ mepopatikd oypd Appoopyladdovg vVeNG Tov
Aypoxtpotog tov Ilavemompiov Oeccoriog otmv mepoyn Beleotivov, tov vopod
Mayvnoiog. XTOV GUYKEKPIUEVO TEWPAUOTIKO aypO TPpayUaTOTOMmONKE £YKOTAGTOGN TOV
EMUPOAVEIOKOD GLOTAUOTOS GTAYONV Apdevong KobmG Kot 1 TOmofETNoN TOV GLGTHLOTOG
TANPOVG AVTOUATOTOINOTG TNG EMUPAVEIOKNG OTAYONV dpdevong. H €pguva mpaypotonomOnke
™V KoAMEPYNTIKN Ttepiodo Tov 2014.

To mepapatikd o310 TOL EPUPUOCTNKE NTOV TANPOS TUYOLOTONUEV®Y OUAO®V LE TPELS

petoyepioelg o t€ooePLg EMOVOAYELS. O1 LETAXEPIGELS TTOV EPAPUOGTNKOV NTOV:

®  cmEOVELDKT oTAYdNV dpdevon oty omoio eappoctnke 1M pEB0OOC TOL ATAOV
eCatuopérpov tomov A oto 100% g mpaypatiknig nuepnowag ETe (PAN100)

®  cmEOVELDKN oTAYdNV dpdevon oty omoio epappoctnke 1M pEBOOOC TOL ATAOV
eEatuopérpov Tomov A oto 70% g mpaypatikng nuepnolag ETc (PAN70)

®  EMPOVELDKT OTAYONV Gpdevon oty omoia epapudotnke N HEHOOOS TOL ALTOUATOV

e€atuopérpov tomov A oto 100% ¢ mpaypotikic nuepnowag ETc (AUTO-PAN100).

Ewdwog efomhopdg ypnopomomOnke ywoo v dpdevon twv petoyepicemv. Ot
petayepiosig PAN100 koar PAN70 apdevovtay pe tn gpfion amiov eEATHGIUETPOV TOTOL A
Kot Tpoypappatiot) dpdsvong. H dpdevon opmg g petayeipiong AUTO-PAN10O ywotav
TANPOS OLTOUOTOTOMUEVA LE TN YPNOT oL TOHOTOL eaTcuéTpon TOToL A kau data logger.

Ta xapakTploTIKE TOV EUTOV TOL HETPONKAV NTAY TO VYOG TOV PAAGTOD TOV PLTOV, O
deiktng puAAMg emedvetlag (L.A L), n yAop1| kot Enpry Propdla tov PLAGTOV Kol 1) ardd00om
og kapmd. H maparxorlohnon autdv Tov yopaKTnpioTiK®V YvoToV Pe Sodo IKES LETPTOELS
kaf’ OAn T Odpkeln avATTLENG NG KOAMEPYEWNS, EVAD O TPOGOIOPICUOG TNG TEAKNG

Topay®yNG o€ Propalo Ko kapmd Eyve Pe SEYUATOANYIN KOTE TNV PUGIOAOYIKY] MPILOVOT).
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H e&owkovounomn vepov mov mapatnpnOnKe amd TV EQAPLOYN ETPAVEINKNG EALEULOTIKNG
oTaydnv apdevong Ntav onuoviiky. O pécog 6poc efotkovoumonsg vepov petald Tov
petayepioeov PAN100 - PAN70 kot PAN70 - AUTO-PAN100 ntav 30% ot 39,9%
avtiotolya. Emiong, 10 vepd ypnoipomomOnke amodoTikOTEPE OO TNV KOAMEPYELD LE TNV
EQUPUOYT TNG EMPOVEINKNG EAMAEULOATIKNAG OTAYONV GpOELONC.

Meimon g d6ong dpdevong katd 30% eEaceaiiler péon mapaywyn Enpng Propdlog
apafocitov 2471Kg/otp. kar péon mopaywyn kapmov 1103,39kg/otp..

H xoaAMépyera tov apafocitov otnv EALGSa pmopel va amo@Eépet akOun onpavIikOTEPQ
KEPON OTOV TOPAYWYO OTAV HE TNV EQAPUOYN KATOAANA®V KOAMEPYNTIKOV TPOKTIKOV
pelmbov ot damdveg mapoymync.

TéAoG, 1 APNION CVTOUATOTOMNUEVDV HLEBOI®V APAEVLONC £XEL TOALA TAEOVEKTNUATO OTIWG
™ LElOTN HETAKIVIICE®MVY amd Kot TPOG TOV aypd, TN PeAtioTonoinomn g xpnong vepol Kot tnv

ATOPLYY| KATAVAAMGKOUEVNG EVEPYELOC.
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