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“ T va dOnpovpyncovpe katt kaboapod cav v acmtpada Tov Papfakiov, ypetdleton
va ToAoiyovE, Vo TOVEGOVUE, Va Tikpabdodue. Movaya £tot fAactaivel Kot
SVVaU®VEL 0 OTTOPOG TNG dONpovpyiag .

Baoilelog Xpiotiong



“H éykproig g mopodong 0100KTOPIKNG StoTpPng
1o Tov ['ewmovikob [Mavemotuiov AOnvov
OgV LTOONADVEL OTTOSOYN TOV YVAOUEMY TOV GLYYPAPENMS”

{ Nopog 5343/1932, 4pbpo 202 }
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EYXAPIXTIEX

Koat’ apynv 0a n0eha va exppdom Tic etkpiveig pov gvyapiotiec otov Kabnynt «.
Koapapdvo Avopéa, toco yioo v avdbeon g mapodoag HEAETNG, OGO KOl Yo TNV
KPLTIKT EMIPAEYT KoL TIC EVOTOYEG TAPAUTNPNOELS TOL KATA TN GLYYPAPT TNG.

Emniéov, Eexoprotd 0A® va gvyapiotiom tov Op. Kabnynt) k. Ayyehion Zotmpn
Yy TV ToAVTIUN PonBeld Tov Katd Tn SdpKeln EKTOVNONG TS TOPOVGOS UEAETNG,
KaBmg Ko Yoo TiC LIodeiEelg Tov e BEpaTo PUOIKNG €0GPOVE KOl OPOEVCEMV.
AwBévopar axopa v avéykn va guyapioton v En. Kabnynrpuo ka. Oucovopov
Tapveaiid yio ™ 6TpIEN TG 0€ EMOTNUOVIKO Kol KUPImG o€ avOpdTIvo emimedo.

[dwitepec evyaprotieg OBa NOeha va exppdcm mpog v Kadnyntpio xa. [arakooto-
Tacomovlov Aéomm Yoo TV GYOANCTIKY OVAYVOOT TNG UEAETNG KO TIG KOipleg
vrodeiEelg . Emiong 6o nfeka va gvuyoapiomom tovg Kabnyntég kk. Avyovid
Xpnoto kot Kapapmovpviom [dpyo, v 11g €06T0YEG TOPATNPNGES TOVS 6€ BENaTa
I'ewpyiog kot Dvcsroroyiag v GvTOV avtictoya.. Akoun Bepud gvyoapiot® tov Em.
Kabnynt k. Aépxa Nikdrao, yio v avootepofovin Pondeid tov katd ) didpkela
EKTTOVNONG TNG HEAETNG, KOOGS KO Y10 TIG XPNOUYLES VTTOOEIEELS TOV.

HEexyoplotd 0o 10ela vo gvyopiotiowm tov Ap. Ntapdovcse Moyauevt, yeowndvo Tov
Kévtpov TIlootikov EAéyyov, Ta&ivopunong xor Tovmomoinong BapPaxog tov
E®.LAT.E. oty Kapditca., yio v mopoydpnorn OA®V TOV omapoitnTov opyavey,
Y®Pig To omoia dev Bal NTOV EQIKTN 1| TPAYUATOTOINGT TOV TEPUUATOV.

Tig Beppéc pov gvyapiotieg Ba O Vo EKPPACE® TPOG TOVG AYOTNTOVG GUVAIEAPOVS
Kol elakpveig @ilovg kK. Tiwpyo IMavayomovro, Hia Tpavro, Xtého Touwpo,
TeptoAlavd Mnton, Niko Katcévio, Avopéa Ilamactoavpov ot  Anuntpm
BoAovdakn yio v apépiotn CLUTOPACTOCT TOVS KOl TIG YPNOUEG GVUPBOVAES TOVG
Kot TV ekmdvnomn g mapovoag perémne. Emiong, Bo Mbsha vo gvyapioticm
Wwitepa o péAn tov Epyaotmpiov Tewpyiog ko. Aghatoro Polpapn wotr k.
Mapyapitn Koota yio tnv molotiun cuvépoun tovg, 01ote ot toug {ntnonke.

Tov @ido aypdtn K. O0dwPAKNn ANUNTPN ELYXUPLOTAO OO KaPdhg Yo TNV Ponbeld
TOV G€ TEYVIKA OEpHOTO, KOTE TNV TPAYLOTOTOINGT TOL TEPOUATIKOD UEPOVS TNG
HEeAETNG.

OloxAnpmvovtog Bo NBgla v VYOPIGTHG® TNV OIKOYEVELL OV Yo TNV oyOYyLoTN
CLUUTOPACTOCT TNG, MNOWKN KOl OKOVOUIKY, Y®pig v omoio Ba Mtav ovépktn m
O0AOKANPOOT TOVTNG TNG TPOCTAOELNG.

H mopovoa perétn mpaypotomomifnke otor TAAIGIO TOL EPELVNTIKOD EVPMOTUTKOV
npoypappatog “Deficit Irrigation for Mediterranean Agricultural Systems”, pe Em.
YnevBuvo tov Kabnynm k. Koapapdvo Avdpéa, Tov omoio Kot €uyopiotd yio v
EUTLGTOCLVT| OV £OE1EE OTO TPOCOTO LLOV.

B.E. KotovAag

ABfva 2010
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ITEPIAHYH

AVTIKEIHEVO NG TOPOVCHG €PYOCiag MNTOV 1 UHEAET] TOV  EMOPACEOV  1TNG
eMepaTIKNG apdevong (deficit irrigation) g TOCOTIKG KO TOIOTIKEL YOPOKTIPLOTIKA
tov  PapPaxiov  (Gossypium hirsutum L. cv. Celia). Twa 10 Ady0 av10
npoypatoromOnkav tpia mepanaTo aypod o 16APOUEG KOAAEPYNTIKES TEPLOSOVS
(2005, 2006, 2007) omv Kapditca. EpappocOnkav tpeig voatikés peroyepioets (FI
= [TAnpng apdevon, DI1 = gA. dpdevon 1, DI2 =¢gh. apdevon 2). O Tpocdtoptopds g
TOGOTNTOG TOL VeEPOL mov yopnynbnke oto updptvpa (FI), éywe pe Paon v
eCatpicodiamvon g euteiog (ETc), n omoia vrmoroyiomnke pe PBdon v e&icmon
Penman - Monteith (1965), tporonompévn katd FAO 56 (Allen et al, 1998). 'Etot ta
tpia emineda dpdcvong dapopeadnkav wg e&ng: FI = 80% ETc, DI1 = 75% FI, DI2 =
50% FIL. Qg évapén g epaployng g EALEWPATIKNG ApdEVONG opioTnke OTAV TO
VOUTIKO OLVOLIKO TV POAL®Y Ba épTave ta -1,5 MPa, onueio mov cuvénese kot 6TIG
TPELG MEPLOOOVS pe TV Evapén g avliong. H dpdevon mpaypotomombnke pe
OTOAOKTNPOPOVG Oy YOVC.

Koatd m O1dpkelo TV TEPOAUOTIKOV €TOV  AduPdvovtay o€ TOKTE Ypovikd
SCTALOTO LETPNOELS Y10 TOV TPOGOOPIGUO TNG £00PIKNG VYpOsiog, KaOdS Kol NG
VOOTIKNG  Katdotaons — tov  eutav.  [lapdiinio,  mpayportomow|dnkov
EMOVOLOUPOVOLEVES KATAOCTPOPIKES OEIYUATOANYIES Yoo TNV TapaKolovOnorn 1060
™G PAACTIKNG, OGO Kol TNG OVOTOPAYOYIKNAG AvATTUENS TV QuTOV (Enpd Pdpog,
QUAMKY] emedvela, aplBuog yreviav kol avhémv). Emmiéov, petpnnke n empdvela
tov plikov cvotnuatog o€ PdBoc 0-25 cm. EmmpocOétwg, oe kabopiouéva ek tv
TPOTEPMV QLTA EANPONGAV PUIVOLOYIKEG TAPATNPNOELS. £TO TEAOG TNG KAOE TEPLOSOVL
OLYKOUIGTNKOV Ol OVO EVOLAUECEG YPOUUES KAOE Tepayiov Kol TPOsdlopioTKaY Ol
amodocelg o€ ovomopo PoauPdxt Kot og iva, OTMG KOU OPIGUEVO TEXVOAOYIKA
xapaKTploTikd g tvag. H anoteleopatucotnta g ypnomng tov vepov (Water Use
Efficiency) ektyunOnke pe Baon to deiktn WUE. Téhog, pe ™ Ponbeia ypoppukmv
ToAVOpOUNcE®V PETAED Tov deiktn vouTKoD duvapkod (WPI) mov mpotdbnke amod
tovg Karamanos ot Papatheohari (1999) kot S109OpwV  HOPPOAOYIKGOV KOl
(QULGLOAOYIKAOV TOPOUETP®V, EYWVE M €KTiUMOM G gvauchnciog tov mapapéTpwv
VTGOV TNV EAAEYT VEPOD.

YOppova pe to amoteAécpoto o0 pudptupag vrepeiye otabepd oe OAo TO
YOPAKTNPLOTIKG TTOV peAeTnOnKay, kKabmg Kol 0Tl amoddcelS, OTMG Kot 1 enEpPaocn
DII og oyéon pe v DI2. Qot660, 01 eneuPfAcelc g EAAEWUUATIKNG APOEVOTG KoL
Kupimg n DI2, tav mo tpodipes. Ocov agopd 6Ta TEYVOALOYIKAE YOPOUKTNPIOTIKA TNG
tvag, M eAlelupatiky apdevon dev eMESPACE ONUAVTIKA. ATO TIG GUVICTMOGES TNG
amOd00NG, OVTH OV JAOPOAUATICE CNUAVTIKOTEPO POAO OTIC TEAMKES ATOJOCELS TV
10 p€co Bapog khyag, aveEaptnta ond v enéuPoot. TELog, TOAD oNUOVTIKA HTOV M
OLGYETION OVAUESH OTIG TEAIKES amodOcelg Kat Tov ogiktn WPI, aveEdptnta amd v
KaAAepyNTIKN TTEPiodo.
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SUMMARY

The analysis of deficit irrigation effects on quantitative and qualitative characteristics
of cotton (Gossypium hirsutum L. cv. Celia) was the objective of this study. Three
field experiments were setup during 2005, 2006 and 2007 in the region of Karditsa.
Three kinds of water treatments were used, FI (Full Irrigation), DI1 (Deficit Irrigation
1) and DI2 (Deficit Irrigation 2). The estimation on the water quantity, supplied to
the control treatment was based on crop evapotranspiration (Etc), which was
calculated according to the Penman-Monteith equation (1965), modified by FAO 56
(Allen et al, 1998).Therefore, the three irrigation levels were set as follows:
FI=80%*ETc, DI1=75%*FI, DI2=50%%*FI. Irrigation treatments started when leaf
water potential reached -1,5 MPa for the first time. In all three periods, the onset of
irrigation coincided with the beginning of blooming. A drip irrigation system was
used.

Measurements of soil and plant water status were taken frequently. At the same time,
damaged samples were taken regularly throughout the experimental period. In
addition characteristics of vegetative and reproductive growth were measured by
means of destructive sampling (dry matter, leaf area, number of squares and bolls).
Root surface area was also measured in the 0-25 cm soil layer. Phenological
observations were also taken on marked plants. From the two intermediate lines of
each plot, yields both in seed cotton and fiber as well as several of the fiber properties
were estimated. Water Use Efficiency was estimated from the WUE index. Finally,
using the linear regression technique, suggested by Karamanos and Papatheohari
(1999), the sensitivity of several morphological and physiological parameters to water
stress was assessed.

Most characteristics were significantly higher in FI in comparison to the other two
treatments. DIl was also superior to DI2. However deficit irrigation treatments,
especially DI2, exhibited more pronounced earliness. Deficit irrigation did not affect
significantly fiber qualitative properties. The average weight of the seed cotton per
boll was more important, than boll number per plant in final yield determination,
irrespective of the treatment. Significant correlation between final yield and WPI was
observed.

[5]



1. EIXATQI'H

1.1 Ov vo0TIKEG AVAYKES TOV QUTAOV
1.1.1 To ocYotnpa £609os-QUTé-0TROCPOUIPO.

To vepod givar 10 mo onpoavtikd péco g {ong Yoo OAOVS TOVG OPYAVIGHOVG.
Ta yepoaio eutd avtipetOTilovy £vo oNUAVTIKO TPOPANUO AOY® OTOAELDOV VEPOL
TPOG TNV ATULOCPALPO TOV UTOPEL Vo 00N YNoEL 6 Bavatneopo apuddtmor. Avtd 10
TPOPANUO  EMOEWVAOVETOL AOY® 1TNG UEYAANG QUVAMKNG EMPAVELNS NG LYNANG
aKTIVOPOAOVUEVNG EVEPYELOG KOL TG OVAYKNG VO £XOVV TOL GUTA £VOL OVOIKTO LLOVOTTATL
v v tpocinymn CO,. ‘Etot, ta putd £govv v avdykn Tautdypovng dTnpnong
NG CLYKEVTPMONG TOV vepol Kot apopoioong CO; amd v atpoceopo (Bressan,
1998).

H enilvom avtod tov mpofAnpatog oxetiCeton mapa ToAD pe TV popeoroyia
TOL PLTOL OTMG: 1) exteTapévo Plikd VoA, 2) YouUNAn avtioTtaon and To ayysio
Tov &OAov, 3) VOPOEOPN ePLUEVION TOL KOADTTEL TIS EMPAVEIEG TOL GUTOV, 4)
LUKPOGKOTIKG GTOUATIOL GTNV EMPAVELD TOV POAA®V TOV EMTPEMOVY TNV OVTOAALYN
TOV 0ePi®V Kol 5) KatappokTikd KitTapa mov pubuilovv To dvoryplo TV GTOHOTIOV.
To amotéleocpa elval €vag opyavIGLOG TTOV UETOPEPEL VEPO OO TO £00POG GTNV
ATULOGPALPO TOONTIKA YOPIG TNV KATAVAA®OT HETAROMKNG EVEPYELONS, AOY® PLGIKMOV
duvvapewv. H petapopd vepov amd to £00.(po¢ SIOUECOL TOL PLTIKOD GAOUATOS GTNV
aTHLOCPAPA TEPIAAUPAVEL UNYAVIGHOVG OT®G 1 d1dyvo), 1| Laltk] pon Kot 1) OGUMOT).
Me palikn pon 1o vepo Kiveitar Ady® S109popdaG VOPOSTUTIKNG TIECTG, Y10 TAPASELYLLOL
070 £00p0G Kol oTo EVAMON ayyeio. XNV aéplo EAoT Kiveitol Kupimg pe didyvuor Kot
AVAUESH OTO KOTTOPO TO VEPO KIVEITOL OLOUECOV TOV KLTTOPIKOV HEUPpavadV, Ady®
Jpopag vOUTIKOD dVVapIKOD EKATEPWOEY OVTOV. Xg OAEG AVTES TIC TEPMTMOGELS TO
vepd KVElTOL TPOg TEPLOYES YOUNAOD VOATIKOV duvapukoD 1 eAevBepng evépyetoc. To
vepO 6T0 PLTO propet va BewpnBel cav Eva cuvexEg SUVAUIKO GUGTNLO TOV GLVOEEL
TO vePO OTO £30pOC, LE TOLG LOPOTUOVS otV atuodcseopa. H dwamvon puBuileton
Koplog omd To KOTAPPOKTKG KVTTOpa, To omoia pvbuiovv 1o dvorypo TV
GTOMOTIOV Y10 VO TKOVOTIOLGOVV TIG avAYKeS TOL uToL 6€ CO; KOl VoL LEWGOVV TIG
OTAOAELES VEPOV TPOG TNV atpoceorpo. H eEdtuom tov vepod amd T Tory®dUITo TV
KUTTAP®V TOV HEGOPVAAOVL ONUIOLPYEL UEYAAEC apVNTIKEG TMECELS OGTO VEPO TOL
ATOTAGOTY. AVTEC O1 OPVNTIKEG MEGELS HETAdIOOVTOL 6T ELAMON ayyeio Kot £ToL TO

vepd Kiveitat oo pécov Tov ayyeiov avtav (Cosgrove, 1998).

[6]



1.1.2 H apogvon tov foppfaxiod

O mpoypopHoTIoUOG TV apdedce®V Tpocdlopiletal 1060 amd TO YPOVIKO
onueio ™G €QOPUOYNG TOVG, OCO Kol amd TNV TOCOTNTO TOL VEPOV mov Oa
ypnoworomBei (Martin et al., 1990). O mpoypappaticpds emnpedletor and €va
oLVOLOCUO TTAPAYOVTI®V TOV AAANAETIOPOVY HETAED TOVG KOl APOPOHV GTO £00.(OG,
0TO QUTO, OTIC EMIKPATOVGEG KOIPIKEG GUVONKEG KOl GTOV OVTIKEWUEVIKO GTOYO NG
KaAAépyeoc. H xivnon tov vepov 610 mapamdve cvotnua emnpedleton amd 1o 100G
KOl TO YOVOTUTO TOL GUTOV, TO GTAO0 TOL PLOA0YIKOD TOL KVKAOL, TOV TOTO TOL
€04povC, TNV dpa TS NUEPAS, TN Beprokpacio Tov aépa, TNV £VINON TNG NALOKNG
aKTVOPOAING, TNV ATUOCQUIPIKY VvYpacio T Ppoxdntwon kot v amodnkevpévn
TOCOTNTO VYPACING GTO £0POG,.

Kowég pébodot mov ypnoiomrolodviol GTov TPoyPUUUOTIGUO TOV ApOEVCEMY
gtvat 0 TPOGdIOPIoUOS TOL VAOTIKOD dVVALIKOD TOV €0G.POVE N TOV EVAAWV, 1) XPNoN
HOVTEL®V OV VoLV TIG VOATIKES OVAYKEG GE TPAYLATIKO XpOVO, KOODS Kot 1 ypnon
JEIKTMV OV aPopovY oTNV LOUTIKY Katamoévnon (Martin et al, 1990). ITapdro mov
pe m xpnomn poviélmv givar duvatdg 0 TPOGOIOPICUOS TOV VOUTIKMOV OVAYK®OV GE
TPOYUATIKO YPOVO, VIAPYEL M TACN VO YPNCLLOTOOVVTOL YPOVOAOYIKES CEPEG
KApatikov dedopévaov (McClendon et al, 1996, Hook, 1994).

To voatwkd EMdelpupa pmopel va mpocdloplotel, 1060 Yoo OAOKANPN TNV
KOAAEPYNTIKN TEPI000, OCO KOl Yy €vo 1| TEPLOGATEPO GTAS TOV PloA0yKoD
KOKAov oV PLToV. Ta PLTA Tapovstalovy dapopeTikd Padud svarcOnciog oty
VOATIKY KATATOVNOY avdAoya pe To otddlo oto onoio Ppickovtar (Doorenbos kot
Pruitt, 1977). To mo kpicio 01dd10, 6GOV APOPE GTNV VIOTIKN KOTOTOVIOT], Y10, TNV
KaAAEpyewn Tov PapPokiod eivor M mepiodog koTd TNV omoio Ta PUTA £YOLV
OYMNUOTICEL OPKETEG KAWES OMOTE Kol Tapovctdlovv éviovo petafolopd (Xpiotiong,
1965). O oyedaoudg Twv apdevcemv e cLVONKEG LOATIKOD EAAEIUIOTOC TPETEL VoL
mePLapPavel TANPOPOPIES Y10 TO VAOTIKO OLVOIKO TV QUAA®V Kol TOV £0GQOVE
Kabmg kot yio ) Oepuokpacio tov uilopotog (English et al., 1990)

Av kot 10 Bapfaxt Adym g Kataymyng tov and Enpég meployés, delyvel oe
oxéon pe GAADL QUTO GYETIKN OvVTOYN OTNV EAAEWYN LYpaAciag, 1 GPOELON TOL
anoterel Pacikd CLUVTEAESTN TG AVENONG TOV CTPEUUATIKOV 0m000GE®MVY, KABMG
amottel IKOVOTOMTIKY] €J0QIKT LYpocio TPoKeEWEVOL vo avantvuybel anpdokonto
(ICAC, 2003). H péon amdo0on tev apdcvOLeEVOV EKTACE®V Pe LOVILO GLGTHHLOTO

dpdevong, elvar dumAdowo amd TNV amoddoon TV eKTdoemv  PapPfokiov mwov
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xpnoonoovv povo 1o vepd g Ppoyns (ICAC, 2003). Znuepa ot YOPO LG TO
oVUvoAo oyxeddv g Pappokokoriiiépysiog apdevetar (I'alavomovAiov-Zevooukd,
2002).

Ot avdykeg tov PBopPokéeutov ce vepd daépovy mOAD avAioyo HE TO
KMUO, TIC QUOIKOYNUIKES 1010TNTEG TOL €XAPOVS, TIG cLVONKeEG Bpéyng, To 6TAd10
avamtoéng xou Vv mowiAia. Ta Odpopa pépn 1OV QLTOV, OMWG Ol avOiKég
Kataforéc, ta GvOm, ta @UAAM, ot PAacTol Kol Ol KAWES Oelyvouv Ol0POPETIKN
gvaoOncio Kot avtidpovv katd didpopo Tpdmo otV EAAenym N Vv Tepicoeln vepon
(Zupdc, 1994), amoteAdVTOG YOPAKTNPIOTIKOVS OEIKTEG TNG LOATIKNG KATAGTAONG
TOoL PLTOV (ZPTKag, 1988).

H dpdevon yivetar pe okomd vo €PoSOGTEL TO £00POG HE TIG KATAAANAES
ToGOTNTES VEPOV TOv €xel ovaykn to @uTd. To peyodvtepo pHEPOG TOL VEPOD TOV
amoppoPd To PuTO, amoPfdiietal pe v e€dtuion kot ™ damvon (96-98%). To vepd
glval 10 KUPLO CLOTATIKO TOL ELTOV KOU GUUUETEXEL GE OAEG TIG PUOLOAOYIKES
Aertovpyieg kan depyaciec katd v Opéyn tov. O1 VOATIKEG AVAYKES TOL PVTOV dEV
TAPOUEVOLY GTABEPES KATA TV SLAPKELD TNG OVATTLENG TOV, OALA KLUOEVOVTOL TTOAD
Katé To dLdpopa Govoroywkd otddla. Ot aviykes eivar eAdyloteg 6to QUTPOMO,
avéavovtal xatd v Evapén g avBoeopiag, eTdvouv to peyoldtepo péyebog kotd
mv avBopopia (IovAoc- Avyovstog), Yo va petwbodv oryd otyd apyodtepa Katd TNV
(QLGLOAOYIKY] ®pipavon).

INo to BapPdxt £xel kaBoprotel N LETAPOAT TOV VOATIKMOV TOL AVOYKAOV KOt Y1
avtd Ba Tpémel va KataAAAETOL TPOCTAOELD VO YOPTYELTAL TO VEPO TN GTIYUY| TTOL TO
ExeL avaykn to eLTO. AVAAOYO LE TOV TPOTO TOTIGUATOS OLOKPIVOLE: TOTICUO WE
KOTAKAVON, G€ AEKAVES, 6€ A®PIdEC, Ue OLAGKLL, pe TEXVNTN Ppoyn Kot oTdyonv
dpdevon. Avaioyo pe v mePiodo mOL yivoviol To TOTIGHOTO OloKPivVOLUE:
TOTICUATO PUTPAOUATOS, OvATTLENG, avBokapToPopiag, Tapaywyng Kot wpipavens. O
GLUVOAIKOG ap1BLOC KOt 1) cLYVOTNTO TOV TOTICUATAOV TOTKIAEL aVAAOYQ PE TO £50(OG,
v oktwvofoAia, tnv vypacia Tov aépo KAT. To VYOG TV MOTIOTIKOV OOCEWMV
QLEAVETOL TPOOSEVTIKG Kol AKOAOLOEL TNV KAUTVUAN TOV OTOLTHCE®Y TOV VTOV GE
vepd. Ot GLVOAIKEG 0OGELS VEPOL KATA TNV APOEVTIKY TEPT0d0 (OTMG Kot 1) 066N vEPOD
avé TOTIGUA), dSpopoTOlovVTOL ard To Popela mpog tar VOt SlopEPicHATO TNG
YOPOG. ZVYKeEKPIPEVA ot Opdxn ypetdlovion 2-4 ToTicpaTo Kol 1) VOATOKATAVAAMON
Kopoiveror and 80-160 m3/c5rpém.ta evd ot Oeccolo To motiopoto Kupaivovtot

omd 3-7 kou 1 vdarokatoviioon 165-385m’/otpéupo. Meydho HEPOC TV VEATIKAOY
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aVayK®V TOL PLTOV Umopel va kaAvebel and Tic fpoyontdcelg (kKupiog ota Bopela
Kol duTikd dropepicpata) (ToAng, 1986, Xiiyrog kot Katcopm-Znudxka 1968 ).

Q¢ yvootov 1o Bapufakt eivar @utod akaBOpPIoTOL TUTOV AVATTLENG KOl MG €K
TOUTOL M PEATIOTN €K VYpacio cuvinpel pia dplotn woppomia avdueso otnv
avénon kot v kapmogopia. H emoyn dpdevong, 1 cuyvotnTa TV 0pdEVCEDV KOl 1
TOGOTNTO TOV VEPOV, OTOTEAOVV GLGTOTIKA GTorEia TG opBoAoykng apdevong mov
OTOGKOTEL GTNV TPOIUATNTA, TV TOLOTNTO KOl TO OT0dEKTO VYOS mapaymyns. Me v
opBoroyiKn} GPOEVOT EMOUDKETOL 1) OVATTLEN OLTOV LUE KOVOTONTIKO VYOG,
KOVOVIKG LECOYOVATIO. OLGTNUATO, GPLOTO OEIKTN (QUAMKNG EMPAVELNS KOl KOAN
OLYKPATNON KOl OVATTUEN TOV OVOTOPOYOYIKOV 0pYavav Tov eutol (ytévia, avon,
KAEQ)

Ta moticpata mov a@opovv TV mEPiodo TPMTNG AVATTVENG TOV PLTOV, KOTA
TNV EMKPATOVCH TPOKTIKN ot Ogocolio, yivovior pe kapoOAl, gival ehappd Kot
ocvvovdlovtan pe empavelokn AMmravon (I'odlavomovilov-Zevdovkd, 2002). e £ddon
Enpobepuikdv meploy@v mov eivar Pabdid kol yovipo, ovOAOYo LE TNV ETKPOTOVCO
KATAOTOON NG €00QIKNG vypaciag, éva Pabd motiopa dnpovpysl guvoikdtepeg
GLVONKEG Y10 TNV AVATTLEN TOV PLLOGTPOUATOG GE HEYAAVTEPO OYKO £04POVS KOl GE
Babvtepa orpopata (Janat, 2001). Or voatikég avdykes g mePLOOOL PAAGTIKNG
avantuéng mpocdiopilovtar omd tovg Doorenbos kot Kassam (1979) oto 10% tov
OUVOAIKOV ovoyKdV. AkoAovBovv Ta moticpata Kapmoeopiog mov givol to TAEOV
aropaitnto, O010tt M Kpiown mepiodog tov PopPaxod apyiler O6tav tO ELTO
oynuatiCet ta TpmTo Tov Kapvdta (Ialavoroviov-Xevdovkd, 2002). Téhog, apketég
QOpEG eapuolovtol apdeNcELS TaPUy®YNS amo To. LEGH AVYOVOTOV, 01 0TToieg Eiva
wlaitepa péMpeg otav ocvveyilovior ot vynAég Bepuoxpacies, S10TL GLVTEAODV
oTNV aENON TG TAPAY®YNS Kot 6T PEATIOON TNG TOWOTNTOG TOV OYIU®OV KAPLODV
(FCodlavomovrov-Zevoovkd, 2002).

H ovyvomto kot n mocodTTa TOL VEPOU TV OPIEVCEDV KAPTOPOPIaG Kot
TOPAYOYNS EIVOL GLVAPTNGON TOV OVOYKOV TNG KAAAEPYEWS GE VEPD, TOV TPOTOL
Gpdevong Kot TV VIPAVAIK®OV O10TNT®V Tov €6APOVE. Ot vouTKEG avAyKeS TOL
TPENEL VO KAALPOOVV pE TIC apdeDoELS KapToPopiag Kot mapaymyns tpocsdlopilovrol
and tovg Doorenbos kot Kassam (1979) oto 60% ot oto 30% twV GUVOAIKQOV

OVOYK®V OVTIGTOLYOL.
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Ot apdevoelg mpémel va dnpovpyodv TG TPoUTOOECELS Yo T SGEAALOT|
KOVOTIOUTIKNG TTOPOYMYNG, 1] OTTO10L GLUVOEETAL UE TPAOUN EUPAVIOT] TOV XTEVIOV KoL
TN CLYKPATNON TOV TPOU®V Koproopwv Bécewv (o1 mpdTol 4-5 GLUTOSIOKOL
KAadot) (Unruh kon Silvertooth, 1997).

H yvoon g mpaypotikng eoatpicodioamvong tov PapPoakiod kot kot
EMEKTOOTN TOL OYKOL TOL VEPOVL TOL OmOLTEITAL KOTO TNV TEPI000 AVATTLENS TOV,
noilel omovdaio poAo oty opboroyikny ypron Tov apdevtikov vepov (ITavmpac,
1996). ZvvMBwc, N TPOPAeYN dev yiveTan Yoo TNV TPEXOVGO KAAMEPYNTIKN TEPT0OO,
aALG yiveTon ektipnomn ¢ e£0THG0d0mVONG avapopds e Baon tovg HEcovg dpovg
pag ypovooelpds kKipatikav dedopévav. (ITolvypoviong, 2004).

Amo T0 GHVOAO TOV VEPOD TTOV YPNGLUOTOLOVV T PLTA KATA TN SLAPKELN TOV
Broroykov tovg KOKAOV, Thve amd to 99% anekevbepdveton GTNV OTHOGPALPA LLE TN
popon vopatumv. e to A0yo avtd 1 Katavdiwon vepov Oswpeitor ion pe v
eCatpcodiamvon). H mpocéyyion avt woydel yio @utd, to omoia £xovv TIHEG OeikTn
QUAMKNG emupdvelag tave amd 2 (Katerji ko Perrier, 1985) kot avtd 01011 T0TE 1M
e€atuion €xet moAD younAég TWES akoun Kot Otav to €d0¢og gival vypd (Ritchie,
1983, Saugier kou Katerji, 1991). Ot péyioteg tipég g eEAToNG otV TePinTmon
avtn dev Eemepvoiv 10 10% tng ovvolkng vootokotoviilwong (Jara et al., 1998,
Villalobos ka1 Fereres, 1990). H coot doyeipion TV yeopyiKOV TEYVIKOV (GTOPd,
TUKVOTNTO PLTAOV, CLYVOTNTA OPIEVCEMVY, ATAVOT Kot YPTOT VIOAAEIUUAT®V) Hropet
VO €MOYIOTOTOMGEL TO TOGOGTO GCULUUETOYNG NG €&ATHONG OTn  GUVOMKN
eotpucodianvon (Turner, 2004, Deng et al., 2006).

2V TPAYUOTIKOTNTA Y10, VO TPOGOIOPIOTEL TO TOCOGTO GUUUETOYNG TNG
eCdtiiong oty €€aTUICOdOMTVOY|, OMOLTEITOL 1) YPNOT TOAVTAOK®V UOVIEA®V
(Katerji kon Perrier, 1985). Xe mepapatikd eminedo n eEatpicodianvor| pmopet vo

VTOAOYIOTEL e TIG TOpaKAT® peBddovg:

I. Apeca, pe M ypNon  Avoipetpov M éupeco  péc
LUKPOUETE®POAOYIKOV HeBddmV (avaroyion Bowen, aepoduvopikn).
Ta amotehécpato avtov tov pedddwv elval to mo akpPn, 6cov
aQopd otov TTPoodoplopnd ¢ e€atcodtanvong (Rana ko Katerji,
2000).

2. Méow tov vdatwod oolvyiov Tov eddpovg. H pébodog avtm

ompiletar oty vrdbeon (Mastrorilli et al., 1998) 611 n dvodog tov
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VO0TOC HECH TOV TPYOEWADV, 1 EMUPOVEINKT OTOPPOT TOL KOl 1)
dmonon oe Pabitepa orpdpata dev givor onuavtikés, eva Bewpeitot
OEEMLO TO VEPO OA®V TWV PPOYOTTOCEMV.

3. [Ipocdiopiopdc g eEaTio0dmvong, cuUE®va He T péBodo Tov
FAO (Allen et al., 1998). Ilpoéceateg avapopéc amd Tovg Rana kot
Katerji (2000) £de1&av 6Tt avt  péBodog, OTAV YPNCYLOTOLEITAL Yia
HEPIKE €10M OV KOAAEPYOUVTIOL GE HECOYELOKEG GLVONKEG, Oivel
ONUOVTIKA OlOPOPETIKY] EKTIUNGCT, O OYECN UE TIG UETPNOELS TNG
TPOYUATIKNG EQTHIGOOTVONG.

4. Ymoroylopog g €£0THIC000mMVONG, HEGH HOVIEA®V TPOPAEYMS
mopaywyns (CERES, CROP-Syst). Xmmv mepintoon ovty 1
BPproypapia dev €xer watodeicer axpifer g pebBoddov oTOV
voAoylopud g nuepnotag e€atpucodianvong (Ben Nouna et al.,
2000).

Téhog, oe mOAAEC perétec Oev vmoAoyiletor 1 €EATIIGOOAMTVOT), OAAG
avtikafioTotol pe TV TOGOTNTA TOL vEPOL pe TNV omoia apdevtnkav to. eutd. H
VIEPAPOELON Elval Eva YOPAKTNPIOTIKO TNG HECOYEWKNG Cdvng, yeyovdg mov
kafotd  SVOKOAN TV AYN  TWOV Yoo TOV  VTOAOYWOHO TOv  OgikTn
ATOTEAEGUATIKOTNTOS NG ¥PpNong apdevtikov vepov (Water Use Efficiency)

(Shideed et al., 2005).

Ov &npobepukéc ovvOnkeg mov emkpdtnoav  Tic ypovieg 1989-1990,
avEdEEOY EVTOVOTEPO TO TPOPANUO TG UELOUEVNS SBEGOTNTOS TOV VEPOV TTOV
bpywoe va mintter v EAAGda (Muyehdxng, 1992). Amotéhecpo G HePKNG
EMEYNG  apdevTikoh veEPOL Kol NG AYVOWS TOV TOPAYOY®V GTOV TPOTO
opBoAoyikng ypnong tov, NTav va yobel HEPOC NG mTapaymynsg Kot ToL YE®PYIKOD
gelooonuatog (Muyddkog, 1994). Katd cuvénela to Bépo e apdsvong mpémet vo
avTHETOMIOTEL PHéoa amd TO TPICUO TNG OVETAPKENG 1) TOL VYNAOD KOGTOLS TOV
apdevTIKOV vepov. EmiPdidetar Aoutdv, va emtevyfel peiowon tov onwAelidv Kot
HEYIOTOTOINGN NG  MOPAY®OYNS, oVl pHovado e@apuolopevov  OyKov  vePOD

(Muyehdxng, 1992).
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1.1.3 Emdpdosig Tov vouTikoV EAAEIppOTOg 6TO UTA

Koatd ™ obpreia tov ProAoykod tovg KOKAOL To QUTA ekTifevTOL TOAAEG
Qopég oe avtifoec ouvOnkeg, ol omoieg emnpedlovv SLVGUEVMG, TOGO TNV OVATTVLEN,
660 kot v 10w toug Vv emPioon. O O6pog “katamdvnon” avaeEpeTal GTNV
emidpaocn Ovouevav Topayoviov Tov  TEPPAAAOVTOS, Ol omoiolt Teivouv  va
TopEUTOdicovy TV €0pLOUN Asttovpyia TOV PULGIOAOYIK®OV Unxavicu®v. Eropévac,
EUPAVION OLGAEITOVPYLOV GE £V, PLTIKO OPYOVIGUO (OTOKAICELS OO TO KOVOVIKA
emineda Aettovpylag), amotedel évoelln vmapéng mapaydviov Katomdvnong oTo
TEPPAALOV TOV. ZTIG TEPIOCOTEPEG MEPUTTMGELS 1) KOTATOVNOY EKTILATOL LEGH TOV
TOPAYOUEVOL YEMPYIKOD TPOidvTog, TG emPimong Tov QUTOV, TG GLGGMPEVOTG
Blopalag kot Tov puOBuov agopoinong. Kdébe putikdg opyaviouodg €xel mpocaplootel
pES® TG €EEMENG Kot avomTOGGETAL YOPig TpofAnuota péca og PEATIOTEG GUVONKEC.
Edv emopévog mapafractodv ta PEATIOTO avTd Opla, O QULTIKOG OPYOVIGHOG Oa
emPBapouvlel kol Ba gppavicel ta TpOTA cvpmTONTA Katordvnons. Eoav pdiiota n
KaTomovnon €ivor viovr), TopaTPOVVIOL CNUOVTIKEG OMOKAICES amd TIS APLOTES
ouvOnKkeg avamnTuEng, Kabdg Kol TPOCKOIPES 1| UN EMOPACES 08 OAM T EmMImMESQ
Aertovpyiog vog uTIKoD opyavicpov. [Iavtwe, dev givar Atyol dcot vostpilovy otL
KAT® amd euoloroyikég mepParioviikég cuvOnkeg (cuvOnkeg aypov), ta EUTA gival
ovveymg ektedelpéva o€ kamolov gidovg kotomovnon (Koukkari et al., 1997).

Ot katomovioelg Tailovv oNUaVTIKO pOAO GE EMIMESO YEWPYIKNG TOPUYDYNG,
a0l €xel LWOAOYIOTEL OTL G€ GLVONKES AYpOy Ol AMOKAICELS Omd TIG 1O0VIKES
OLVONKEG AVATTLENG £XOVV OC ATOTEAEGHO TO KOBOPO TPOIOV VO AVIUTPOCHOTEVEL £Vl
pkpd mocootd, mepimov 20 — 30 % tov dvvnTikd Tapoyduevov, Aappdvovtag veoyn
T vevetikd Kaboplopevn péylotm amdooon Kabe kailiepyovpevon putob (Buchanan
et al., 2000).

A&iler va onpewmbel 6T o1 ducpeveic eMOPAGEIS TS VOUTIKNG KOTATOVNONG
eetdlovtal cuvnBmG VIO TO TPica TG EAAEWYNC KO Ol TNG TTEPIGTELNS VEPOD, OPOV
0l EMITAOGELS TNG TEAELTALNG APOPOVV KLPIWG G€ KATATOVN O™ amd EALEWYT 0EVYOHVOL
(avo&ia 1 vmo&ia). 'Etot, ta kdttapa Kot ot 16tol Bewpovvior EAAEUATIKOL 1O TPOG
10 vepd (vVoatikd kotamovnuévol), Otav dgv gival oe mANPN omapyn (LVOUTIKO
dvvapikd  younAod), oniadn oOtav o pvludg omdielng vrepExel TOL  PLOUOV
amoppoenong vepov (Crafts, 1968, Kramer, 1969, Karamanos, 1984). Aaupdvovrtog

VoYM OTL M KOTAGTOOY, TANPOVG OTOPYNG OVGKOAN EMITLYYXAVETOL GTNV TPAEN
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(Karamanos, 1980), 1o ¢utd civor ocuvnBwg LOOTIKA KATOTOVNUEVO KOTQ TO
ueyaAvtepo uépoc g nuépag (Namken et al., 1969).

H oavantoén tov @utod eAéyyeton Gueco amd To VOOTIKA EAAEIUUATO TOV
QLTOY (péo® €EATIICOOMVOTG) KOl EUUESH Omd TO LOOTIKA EAAgippaTo NG
ATUOCPUIPOS Kol TOV €JG(POVGS. X& CLVONKEG HAAMOCTO YOUNANG OTHOCQOIPIKNG
vypaciag (dNA. VYNNG e&ationg), Ta ELTE givol VOUTIKA KATATOVNIEVO GE LEYAAO
Babuod, axoun kot 6tTav N vypacio Tov £dagovg eivan emapkng (Denmead ko Shaw,
1962). Xfuepa, n Enpocio (To amoTEAEGHO TOV GLVOLOGHOD TNHG OTMAELNS TOV VEPOL
Ao TO PUTA KoL TNG TEPLOPIGUEVNC O10BEGILOTNTAG TOV) apopd oTo 1/3 TV yepcainv
EKTACEOV NG YNG, EVO £vo EMITAEOV ONUOVTIKO TOGOGTO NG ENPAg veictoton
YPOVIKOVG 1 TOTKOVG TEPLOPLGLOVG GTY| OBESIUOTNTA TOL VEPOD.

H é\iewyn vepol oto mepiariov g pilag £xel cofopéc emnTdCELS 6€ O TO
emineda opyAvmong €vOg QULTIKOD OpYavVIGHOU (LOPPOAOYIKO, (QUGIOAOYIKO Kot
poprokd). Ta mpodto copmtdpate EAAEWYNS VEPOD YivovTon GOVTOUO EQPAVT], GLVIOMC
elval Kowd ot TEPIGCOTEPAU PLTIKA €101 KOl OVGLUGTIKE GLVIGTOVV TOVS GTOLYELMOELS
UNYOVIGLOVS TPOGOPUOGTIKOTNTOS GE GUVONKES VOOTIKNG KATATOVIONG KO OTOPVYNG
™G TAPOVS apLIGT®ONG TV PLTAOV (Kapaurovpvidng, 2003).

To Baupdakt etvar amoartntikd oe edapikn vypocio. H EAAetym vepod sivar Evoag
amd TOVG Mo GToVAaioVS TaPAyovTeg oL ennpedlovy v avdmtuén tov PopPakiov.
e Oha to 6Tdo0 avAmTLENG Kal Kaprmogopiag To PapPakxt eivor mépa mord gvaicOnrto
oe peyaAn éldewymn vepov. H €élhewym vepol €xel g amotéhecpa T peimon g
QUAMKNG EMQEAVELNG, TOV aplBpoy TV EUAA®V, ToL aplBpod TV KOuPwv, Tov
ap1Opod TV KapmoPopmv BAAGTOV, TOL OAIKOV aplBov Kot Tov BAPovg TV Koy®V,
oL aplPoY TV KAYdV TPOTNS BEong avd euTO Kol peimon g pmTooLVOESN
(Pettigrew, 2004). Mikpotepn €hdetym vepol eumodilel v avamtuén kol Tpokaiet
TTOON YTEVIOV KOl IKPOV KAYDV. AV 11 EAAEWYT] GUVEYIOTEL, LELOVETAL 1] TOPAYWOYT
TOCOTIKA KOl TOLOTIKA. Mepikég mowkihieg €xovv avamtuyfel yio va aviéyovv otnv
Enpaocio (Gerik et al., 1994, Hearn 1994, Stiller et al., 1998, Stiller and Constable,
2001). To vepd, 6mwg yvopilovpe, dev givar aveEdvtAntog puoikog toépog. Emopévag,
N KOAMEPYELD OVEKTIKOV 0TV Enpacio moikiMav Bapfokiov oyetiCeton pe tn Aoy
dwyeipion TV VOATIVEOV TOPWV KOl pE TNV enékTacn G PappakokarlMépyelag oe
TMEPLOYES LLE TEPLOPIGUEVESG TOCOTNTES ALPOEVTIKOV VEPOV.

H &npacia dwxpivetor oe atpoceopikny kot €doaeikn. H mpd™ opeileTon

ovvnbwg og (eoTobg Kot ENPoc avELOVS Kot TPOKAAEL VOOTIKY KOTATOVNON HEXPL KoL
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TPOCMOPIVI] UAPAVOT] TOV QUAA®V, OKOUO KOl OTOV GTO £30(p0G VTAPYEL OPKETN
vypaocia. H dedtepn, edapikn Enpacia, eival akdpa mo emlnpo Kot Tpokoiel oTo
QuTOd poviun pdpavon. Ta Poappokdeuta, Yoo vo omo@UYOVV TIS GULVERELEG TNG
Enpoaciog, mpénel va €xovv KaAd aventuypévo plikd cvotnua, aebovo aywyd 1610,
puepn avantuén oe Hyog Kot pkpd kottapa. Emiong, éva mukvd diktvo veupmoemv,
pikpa 1 Pabid oyopéva @A gtvat Tapdyovieg mov Bonbovv oTnV aVEKTIKOTNTO TOV
euTOV otV Enpacia. Ot d1dpopec Tokidieg Tov PapPfakiod dapépovy PeTalld Tovg
o€ UEPKEG OO TIG TTPONYOVUEVES 1O1OTNTEG, YU AVTO KOl TAPOVGIALOVV SLOPOPETIKN
avtidpaon oty EAAelym vepol. Opiopéveg TOKIAEG KaTopBmdVOLV Vo amopeLyoLV
mv Enpoacia yopig va eivar avlextikég oe avt. 'Etol o mpodeg mowkiAieg
oynpotiovv to TEPIOGOTEPA KOPLOLXL TOVG, TPV MAGOVV Ol peydieg (E0TEG TOV
KaAokaplov kot Cnuidvovtor Ayodtepo amd tig Oypes (Toing, 1986 ).

H vdatikn xotamdvnon HEWdVEL TNV QUAMKTY EMIPAVELD, LECH TNG pelmong,
1660 10V 0p1BUoV, 660 Kot Tov peYEBoLg TV EOAA®Y. O TEPOPIGUAC TG EVEPYNS
POTOGVVOETIKA eMQAveLNG EMNPECLEL OPVITIKA TNV OAIKT TAPAY®YT] LOATOVOPAK®V
and To ELTO Kol HeldVEL TG Tehkég amodooels (Constable et al., 1980). Emiong, n
oTOOLOKY avENCT TG NAKING TOL PLAAMUOTOC KO 1) ETEPYOUEVT AVTANGT UEYAA®V
TOCOTNTOV VOUTAVOPAK®OV amd TIG KAWeS, 1 omoio meplopilel v avdamtuén véwv
QOAM®V, 00NYoOV o€ TEPAUTEP® HEIMON TNG EVEPYNS (POTOGLVOETIKA ETIPAVELNG
(Krieg ko Sung, 1986).

Apyikd, n e&aywyn voatovOpdKkmv amd ta eUAAN givor puKpY|, ©GTOc0 OTAV
oAokAnpwBel M avamtuén tovg (mepimov 20-30 pépec petd v EkmTuén TOVG),
EVEPYOTOLOLV  PUCIOAOYIKEG dtadikacieg €ite amoBnkevong voatavOpdkwv pHe TN
HOpPOY] QUOAOVL, &€ite HETOPOPAG TOVG OTO evePY®S av&avopeva Opyava. Eyet
napatnpnOel 01t to. pETOPOAKE  LOVOTATIOL 7OV EUTAEKOVTIOL OTN UETAPOPE
voatavOpdkov and to. @OAAA, cuveyilovv va Aeltovpyovv e LVYNAOTEPO EmimEdQ
VOUTIKNG KoTamovnong ond ekeiva mov emnpealovv ™ EMOTOGVVOEGT, YEYOVOS TO
omoio @avepmvel OtL T0 OUTO avayvopilel T onuacia ¢ oaélomoinong TV
amofeHOTIKOV BPENTIKOV 0VGLDV, €0IKA 6 TePLOdovg Katamdvnong (Constable kot
Rawson, 1982).

H xdé0e pepovopévn kdyo avtiel ta amopaitnto Opentikd otoryeio and to
SmAavd G UALD. XV OUMC, Ol ATOITHGELS VITEPPAiVOLY TIG SLVATOTNTES TOV
QUALOV NG GLYKEKPEVNG BEomc, Le amoTéhespo Vo AapPAvEL YDPO OVTOY®VIGUOGC
petalld tov Koyov evog Papufakodeutov. Xuvyvd, ot o ToAEg Kdyeg elvorl mo
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AVTOYOVIGTIKEG MG TPOG TIG VEOTEPES KO EMAYOVV TN LETAPOPA VOATAVOpAK®V 0md TOL
dKpo TOL QLTOD TPOG TO KEVIPO. XE EMAPKMDOG OPOELOUEVE PLTE T CVLENUEVT
BAaonTikn avamtuln emeépel okioon TV YOUNAOTEPOV QUAA®V Kol emnpedlet
apvVNTIKA TN dtathpnon Kot 10 péyefog TV Koydv 6Tovg 2-3 TPAOTOLS KAPTOPOPOVS
KAadovg. Emopévog, mn pikpdtepn okioon TV KOTOTEP®V QOAA®V, &YEL ©C
OmOTEAECHO, TNV KOADTEPN OloTpnon kot 1o peyoAvTeEpo HEYEBOg TV KOPLIUDY
OTOVG TPATOVS KAPTOPOPOLS KAAGOVG. L& TEPIMTOOT £VIOVOL VOATIKNG KOTOTOVIONG
etvar dvvatov va mpokAnOel peydAn mrtdon avliéov 1 Kol VEUPDOV KOPLIUDV
(Mapéng, 1981).

H iva tov Bappokiod avartocoetor and €va amAd eMOEPUKO KOTTOPO TOV
nmepIPAnuaTog Tov omopov. H iva emunkidveton yroo 20 mepimov nuépeg kol Kotdmy
evamoBétel devtepoyevég Tolympo Yoo T emdpueveg 20 M meprocotepeg nuépec. To
UKOG NG tvag Kot 1 vamoBeot Tov deVTEPOYEVOLS TOLYDONATOS BpickovTol KAT® omd
veveTko éaeyyo. To mepidiiov avantuéng mpocdtopilel av To PNKog TG itvag Kot n
avamTuEn Tov deVTEPOYEVODS TOYYDUIATOS B0 PTACEL TN SLVOLKOTNTO TOL YEVOTUTOV
n ox.. H &npocia telver vo peudost 1o punkog g tvag. Movo oOtov 1o QuTd
KatamoviOnkav £€viovo ota TPpOTO oTddle TG GvOnong vmpEav  OMUOVTIKEG
emdphoelg oto unKkog g tvac. H peydin éAlewyn vypaciog peudvel To micronaire
(Aemtomra-opiudTTa TG ivag) eoawvopevo un emBountd. H avioyn omv Enpacia
elvalr Aouwmdv oNUOVTIKOG TOPAYOVIOS Yol TNV SWTHPNon TOV  TEYVOAOYIK®MV
YOPOKTNPOTIKOV NG tvag tov PapPakiod (Gerik et al., 1994, Hearn, 1994, Ramey,
1986).

Ta @utd mpocapudlovror oe cuvinKes Enpaciog SHOPPOVOVTOS WO0iTEPO
HOPQOAOYIKA, (QUGLOAOYIKA Kot poplakd yopoktnplotikd (Bressan, 1998). Zav

LLOPPOAOYIKA YOPOKTNPIGTIKA UTOPOVLE VO, OVOPEPOVLLE:

LLEWOUEVT] QUAMKT] ETOAVELXL,

TTOCN POAA®V

EVIGYLUEVT] avATTLEN PLLIKOD GLGTIILATOG

evamofeon Knpodv 6ta GOUAAN KoL L0 oL L8 EQLUEVION

Mia amd TIc o ypIYyopes avtdpdoelg oty apuddtmon eaiveTar 0Tt givan n
peiowon g Kuttaptkng avénong Adym peiwong g mieong omapyne. H xutrapum
avénon elval QUEGO GLUVOEOEUEVN LE TNV ADENCT TG PLAAIKYG EMPAVELNG. ZVVETMG,

LEWOUEVT KOTTOPIKN aOENOT €XEL WG OMOTEAEG O TN UEWWUEVT GLAAMKY empdvela. H
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tehevtoion glval 1 TPOTN YPOUUR GULVOS TOL QLTOD G€ GLUVONKES VOUTIKNG
katoamovnong (Bressan, 1998).

H ntoon tov @OAwov pmopel va  yopaxtnplotel ¢ pHio.  omovdoio
LOKPOTTPOBESUT TPOGOPUOYN TNG QLAMKNG em@dvelng, 1 omoio PeAtidvel v
TPOCUPUOY] TOV QUTOV € TEPPAAAOVTA pEe TEPLOPIOUEVES TOGOTNTEG vepoy. H
TTAOCN TOV POUAL®V KOTE TN SAPKELD TNG VOUTIKNG KOTATOVIIONG OQEIAETAL KUPIMG
otV awénuévn ovvieon ABA (Bressan, 1998) .

H evioyopévn avémrtuén tov pilikod cvotnpatog pmopet va Bewpnbetl cav n
debTepn ypapp] GULVOG TOV QLTOV G GLVONKES VOATIKNG KOTOTOVNoNG. Avto
ovpPaiver 00T, kaBMG pewdveTor M TPOSANYN VEPOL, M avénon TV EUAA®V
emnpedletonl TOAD YpIYopa, VM 01 PMTOCLVOETIKY OpacTnPLoTnTO EMNPEALETOL TOAD
apyotepa. H mapeumdoion g adénong tov eOAAOV £xel AMOTEAEGUO TNV LELOUEVN
KatavdAmon avOpoka Kot evEpyelag amd To GOUAAN Kot £TGL £V, LEYOADTEPO TOGOGTO
QOTOGVVOETIKOV TPoTOVT®V givan d1abéotpo yia to plikd cvotnua (Bressan, 1998) .

M kowvn avtidpaotn TV GUTOV GTNV VOUTIKN KATATOVNOoN Eval 1 avATTVEN
O oIS €PLUEVIdNS AdY® evamdBeong knpodv oto eUALA. Etct, peidvovror ot
anmieleg oe CO; kot vVOPATHOVS, AALAL dev emnpedleTOol N GOTOGVVOEST TOV PUAL®V,
0Tl TOL EMOEPUIKA KOTTOPO KAT® amd Tnv epupevida dev givor GOTOGLVOETIKA
evepyd. H gpupeviokn dtamvon amoteAel to 5-10% g oMkng O1amvong Tou @UAAOL.
‘Etot, yivetor onuovtiky povo 6tov n katamwdvnon eivar cofopn 1 1 epupevioa £xet
nd0el {npuid (m.y. amd dppo mov TapacLPONKE AOY® IGYLPOV OVELWOV).

270, QUGLOAOYIKA YOPUKTNPIOTIKAE UTOPOVLE VO OVALPEPOVLLE:

- OpHOVIKN Tpocopuoyn Aoy® avénong emumédwv tov ABA, to omoio
pvOuilovtag to avorypo kol KAEIoo Tmv otopatiov, puOuilel mapdAinio Kot
™ STvon TV UTOV.

- Tn pelwon potocHvBeonc, n onoia emnpedletal amd T0 VOATIKO SLVOUIKO TOV
@OALOV.

- Tnv oocuwpvBuion, (o dtedkacios (e TNV OTOio TO VOOTIKO OLVOUIKO TOV
KUTTOPOL UTOPEL VO LELDVETAL, LE CLGGMPELGT OLOAVTAOV OVLGLAOV, YWPIG Vo
ovvodevETAL OO TOVTOYPOVT peiwon ¢ omapyng (Bressan, 1998).

AV Kol 1 GUVOAIKY] OVATTTUEN TOL ELTOV EAATTAOVETOL KATA TN OAPKELD TNG
VOOTIKNG Katomdvnong, 1M avdmtuén tov plikov CLOTNUATOC eivonl  AlyOTEPO
gvaioOntn omd ovty Tov vVEEpyeov Tunuatoc twv eutov (El-Nadi et al., 1969,

Creelman et al., 1990, Younis et al., 2000). To yeyovog avtd o@eileTor 6TOVG
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UNYOVICHODS  OCGH®PVUOUIoNG TOV  KLTTApOV TV prlodv, HECH TOV  OmoimV
EMTVYYAVETOAL 1] TTMOGT] TOL VOUTIKOV JVVAUIKOD TOV KLTTAP®V TOLG G YOUNAOTEPO
emimedo amd exeiva TOL SLVOLIKOL TOL €00PIKOD VEPOV. Emmpdobeta, to kdTTOpOL
TV POV £YOLV TNV IKOVOTNTO VO OVOTTUGGOVIOL GE YOUNAOTEPES TIUES VOATIKOV
SUVOLIKOD EVOVTL TOV KVTTAP®V TOV POAA®V, £TCL OCTE VO SCQUMOTEL TPOTIGTMOG
N AvVTANGN VEPOU amd TO £00.(POS KOl EMOUEVMG 1) ETPIWGT TOV PVTOV.

OvolaoTiKG, 68 CLVONKEG VOATIKNG KOTATOVIONG, EPOGOV 0 TEPLOPIGUOG TNG
dltaons Tov UMV amotelel €va amd TO TPAOTO CLUUTTOUOTH, Ol OVAYKEG TMV
QUALOV 68 P®MTOGLVOETIKA TPOTdVTa TTEPLopilovTal, VA 1 POTOGLVOETIKY AgtTovpyia
mopepmodiferor apyotepa. Emopévmg, vmhpyel pHo GLGGMPELOT POTOGLVOETIKOV
nmpoidvtwv ot pila, 1 omoio Kot avAmTUGOETOL ONUAVTIKA Kotd Pdboc, dote va
avtinoet vepo amod to Pabitepa (vypdtepa) otpopata tov eddpovg (Clements, 1964,
Koapaprovpviwrtng, 2003).

TéNog, 0 MEPMTOGELS EVTOVNG KO TOPATETAUEVIS VOUTIKNG KOTATOVIONG
mpokoAeital cvuppikvoon g piloc, amokony] Tov PLIKOV TPLYdinV Kol KAALYN TG
VIOdEPUIdAG TG He PeEAAvN (covPepivn), doTe va amoeevyBel  TANPNG APLOATOON.
Oleg avTég Ol emMMTAOCELG OLGYEPAIVOVV TN UETAPOPA VEPOV, AoV av&dvouv Tnv
aVTIOTOGN OV CLVAVTIOLV T HOPLOL TOL KOTO TNV €(6000 TOVG GTO PUTIKO GO
(Kapapmovpvinng, 2003).

H vootun katamdvnon emnnpedlel m @oToouvOeTIKn Agttovpyia oe 600
Kuplog emimeda:

a) Kieloywo tov otopatiov Adym g mabntikng (péow e&dtuong) M
evepyntikng (Héow g €EO600V WOVIMV) OTOAENG OTAPYNG TOV KOTOPPOKTIKMOV
Kuttdppwv. O pnyoviopdg evepyomoteitar omd 10 ABA Kou mpokaAel peimon g
déopevong tov do&ewdiov tov dvBpaka, amd To omoio dnuovpyeital To peyahdTEPO
pépog g EnpAc ovciog mov mopdyetor oto eutod (Boyer kou McPherson, 1975,
Nielsen kot Orcutt, 1996). Evtovtoig, pe ) petopévn otoohvieon Tapatnpeitan Kot
petopévn oamvon A0ym tov KAglot®v otoudtov (Hsiao, 1973). IHapoiovtd, m
petmon g dtamvong stvor peyaddtepn amd avtv g eotocHvleonc, (Rashke, 1976)
YU ALTO KOt CLYVA PEATIOVETOL 1) OTOTEAEGHOTIKOTNTO TNG YpNons vepov (Water Use
Efficiency, WUE) an6 ta ¢utd.

B) Emidpaon omn Poymukn ¢@don ™G @eOTOoOVOEoNC (U1 GTOUOTIKY
TOPEUTOIIOT)). ZVYKEKPIUEVO, TOPATNPOVVTAL OAAOYEG OTN OOUIKN KOl AEITOVPYIKN
AKEPOOTNTO TOV PMOTOCLVOETIKOL pnyoviopod. H petapopd (pwtocuvBetikn pon)
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TOV NAEKTPOVIOV, KAODS Kol 1 POTOP®SPOPLAImoN Tapepmodifovior onuavTiKd
(Boyer ka1 Bowen, 1970, Boyer, 1971, Boyer kot McPherson, 1975, Taylor et al.,
1983). Emmpdobdeta, mapotnpeitar adénon e ovykévipoons wviav Mg?™ otoug
YAopomhdoteg, n omolo mapeumodilet onuavtikd ™ déopevon CO,, Gpa kot
ewtoocvvietikny dpactnpromta (Plaut, 1971, Plaut xou Bravdo, 1973). Emiong, n
EMelyn tov vepoL TpokoaAel pelwon g ewtoouvletikng empdvelag (Huang et
al.,1998).

Onwg  eivor  @uowd, 1M  enidpacn TG VOATIKNG  KATATOVNONG  OTN
ewTocLVOeTIKN dpactnplotnta e&aptdtal TOG0 and T0 PLTIKO £100G OGO Kot Ao TNV
nAkia tov utov (Boyer, 1970).

210 S1apopa ULTIKA €10M 1M AvaTVOn KATA TN OLAPKELD TNG VOYTOS LELOVETL,
otav ta vdaTIKd eAAeippata gival apKETA LEYAAN MOTE VO KAEIGOLV T GTOMATO KOt
va pewwbet n potocvvleon. Ev to0to1g, 1 pelmon g avamvong KaTd T otdpKela g
voytag, elvarl pkpotepn omd avtn g kabapng ewtocvvleons. 'Etot, oty topdta n
aVOTVON Kol 1 @OTOGUVOEST TapEUEVOY APETAPANTES, HEXPL TO LOATIKO OLVOUKO
TOV EUAAOV Vo TEGEL KAT® omd ta —9 bar, oAAd ot —14 bar | kaBapn pwtocHvOeoT
UNOEVIOTNKE, EVA 1 OVOTTVON KOTA TN S1dpKeELD TG vOyTOS AaTTOONKE povo katd 30
%, eV 0€ QALEG TEPIMTAOGELS OPYKA Ttapovsiace o eEraepd avénon (Brix, 1962).
> ooy, otov apafocito Kot otov NAiavho, n avamvorn oxeddvV VToTPITAACIALETOL
OTOV TO VAOTIKO OLVOLIKO TV EOAA®V TTécel and to —0.6 ota —1.6 MPa, eved €101kd
vy T ooyl Tapapével oyeTkd apetdfintn and ta —1.6 péxpt ta —4 MPa (Boyer,
1970).

Oocov agopd t @otoavamvon, ot amoyelg ouctovtal. Eyovv avoagepOel
TEPUTTAOCELS PLTAOV KT TIG 0moieg ta vVoaTIKA eAleippota avédvovv (Heichel, 1971,
Perry et al., 1983), pewwvovov (Boyer, 1971), N apnvouv avemnpéaoctn 1
owtoavarvon (Troughton ko Slatyer, 1969). Ouwcg, eneidn ta VTOCTPOUOTA VIO TV
(PMOTOOVOTVOY] TPOEPYOVIOL OO TA GMTOCLVOETIKA Tpoidvta, KAOe peiwon ot
eotocvvheon mbavotata vrofaduilel ko v ewrtoavamvon (Boyer, 1971, Heichel,
1971).

Me v pwtochvheomn mapdyovtal ol arapaitnteg ovoieg (vdatdvOpakeg) Yo
mv avénon tov eutov. Kdébe mapdyoviag mov emnpedlel ™ @®TOCLVOETIKN
dpaocTNPOTNTA TOV QUAA®V emnpedlel emiong v oAkn Enpd ovcio kot TNV

napaywyn kopmob ota eutd (Boyer kot McPherson, 1975).
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Elvar yevikd mopadektd 0Tt M EAAElyYm VEPOL EYEL MG OMOTEAECUA TNV
EMATTMOT TOV UETAPEPOUEVOV TPOIOVIWV TNG PMTOCVVOESNC GTOV OVOTTUGGOUEVO
Kapmo. 10 ortdpt mapatnpnnke peioon tov puOPov peETAKIVNONG POTOGVVOETIKOV
Tpoioviov KAT® omd ovvOnkeg €Ahewyng vepod (Wardlaw, 1971). Tnv idw
ouumepLpopd £de1ée Ko 1 petakivnon otov apafooito (Brevedan kot Hodges, 1973).
H petopopd tov ¢otocuvletikdv mpoidviav (voatavOpdkwv) givor Aydtepo
evaicOn otV VOATIKN KOTOTOVNON O€ OYEoN UE TN G®TOCLVOESOT, AV Kol OF
dlpopa OUTE (T.y. OGOy HEWOVETOL ONUOVTIKE, OTAV Ol TES TOL VLOUTIKOV
duvapkoy yivouv mo apvntikég amd to —2 MPa (Wardlaw, 1974).

Ovolootikd, 1 peimon Tov anoddcemv givol 10 TEMKO cvvemakoiovho Tmv
HOPQOAOYIK®V KOl (QUGLOAOYIKGOV UETOPOADGY TOL @LTOV AdY® Enpaciag. Avtd
opeidetal Kuplwg otn Hel®ON TG POTOGVLVOIETIKNG dPACTNPLOTNTAS TOV PLTAV, AOY®
™G Helong TG POTOCLVOETIKNG EMPAVELNG, TNG CVENUEVNG TTOOTG PVAA®V KOl TOV
YPNYOPOTEPOL PLOUOL YNpavong AdY® amoddunong e yAwpoevAing (Boyer kot
McPherson, 1975, Taylor et al., 1983, Huang et al., 1998). Ta napadsiypata amd thv
YEOPYIKN TPOKTIKN €lvor moAvdppo kot a@opodv HEYOANG N Kol HKPOTEPTS
onovdardtrag euTikd £idn (Taiz kon Zeiger, 1998).

To vdatikd dvvapkod (V) kot n oxeTikn LOATOTEPLEKTIKOTNTA TV POUAL®V (R)
anoteAobv T mo ovvnbiopuéveg and oavtéc Tic mopapétpovg (Lawlor, 1995).
MdaMota, to W) amotedel £va a&lOmoTo OElKTN TG VOATIKNG KOTAGTUONG TOV GUTMV,
@Oy OTMOWONTOTE OTIYUN ONOTEAEL TN OLVICTAOGO TNG OAANAERIOPAGNS TNG
dwbeoudTTog vEpol pe TIC amouthoelg €EATUIONG KOl T OVAYKEG TOV QUTOV
(Karamanos ka1 Papatheohari, 1999). EmmAéov, n ayoyipudmra tov ctopotiov (gs),
EMOUEVOG KO 1 avTioTaon Tovg (Ts), EpOcov ennpedletal amd TOALOVS TOPAYOVTES
OYETIKOVG HE TNV LOOTIKY kKatomdvnon (m.y. Obéoiun daeikn vypocio, LOATIKN
Katdotoon TV  @OAA®vV, ovykévipoon ABA), upmopsi va  eaceoaAiler pio
EVOALOKTIKY| ekTipnom Tov PBabpov g vdaTikng Katamdvnong o€ oxéon pe ta ¥y Ko
R (Medrano et al., 2002).

To peydho mAnbog xor ot GAANAETIOPAGES TOV OLVNTIKA EUTAEKOUEVOV
TapayOVIOV OTNV TPOGOPUOCTIKOTNTO TOV QLUTOV oTnv LOOTIKN KoTomdvnon,
kafiotovv advvatn omoladnmote mPoomAdeln acPAAODS EKTIUNGNG TS, HEC® NG
HETPMNOMNG Miag Ko HOVO TapaueTpov (6mmg ot TpoavapepBeices), mapdAn v dueon
N €UUEST GLGYETION TOVG LE TOV TEPLOPIGUO TV LOUTIK®V anwAewdy (Hirasawa et

al., 1995). EEahdov, amd aypovoUIKNG Gmoyng, 1 TPOCAPUOCTIKOTNTO TOV PLTMV CE
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Enpobepkég cuvlnkeg, dev pmopel va ektunBel ywpig v cLoYETIoN TG UE TIG
anoddcelc 1 v moapoyoyn Propdloag. Eivor evoeswktikd 6t 0 mEPOPIGUOC TOV
VOUTIKOV OTOAEIDV HECH TNG QLAAOTTMONG N €VOG EKTETANEVOL KAEIGIHOTOG TOV
otopatiov, eivar poAAov avemBountog, a@ov TaPAAANAO TPOKOAEITOL OTLLOVTIKNY
petmon g mapaydpevng Enpag ovoiag (Karamanos kot Papatheohari, 1999). Qg ex
TovTOV, M épeuva Kvninke mpog v Katevhvvorn kdmoov €idovg TEPIPAALOVTIKOV
OEIKTMV KOl TNV GLOYETION TOLG HE TIG amoddoels (oe kapmd M Popalo) tov
JPOPOV  PLTIKMOV E€0MV, YOVOTLTI®V 1 mowIMaV. 'Etol, xoatd kopodg &xouvv
npotabdel drdpopot deikteg, Onwg amd tovg Fischer kan Maurer (1978) o “Drought
Susceptibility Index” 17 DSI (ocvoyetilert v amddoon €vOG YOVOTOMOL N HIOG
oMo o cuvOnKeg Enpaciag, pe v amddoon ywpic Enpacia) kal and tovg Lin
kot Binns (1988) o “Superiority Index” 1 SI (néco tetpdymvo g dapopds g
amod00oNg €VOG YOVOTUTOL OO TN WEYISTN OmOd0CT, OA®V TV YOVOTLI®V GTN
ovykekpuévn meployn). E&attiag g yovopikng extiunong g enidopaong dtipopwv
TEPPUALOVTIKDOV TOPAUETPOV OTIS OTOOOCELS, NTAV TAEOV EMITOKTIKN 1 OVAYKN
omopéng véov deiktav. I'a to Adyo avtd mpotddnke o deiktng “Crop Water Stress
Index” (CWSI), o omoiog mpoékvye amd tn péon avénon g OBepuokpaciog Tov
QPLAADUOTOG HLOG VOOTIKE KOTATOVIUEVIG PLTELNG, OE OYECT| LUE EMAPKDG APOEVOUEVOL
QUTA Kol eatveton va oyetiCeton oteVd, TOGO pe T dwwbéoiun £dapik vypacia, 660
kot pe to W (Idso et al., 1981). Mdhoto, GYeTIKA TPOCPOTO TPOTAONKE Evag oKOUN
wWaitepa xpnopog deiktng, o WPI (Water Potential Index), mov ekppalet pe axpifeta
TN GLVOAIKY] LOOTIKY] KOTOTOVNON OGS CLYKEKPLUEVNG KOAMEPYELNG YIO0L OPIGUEVO
xpovikd otdonua. O deiktng avtdc TPOKHTTEL UECH TOL OAOKANPOUATOS TNG
ypovikng mopeiog tov W), oe oxéon pe Tov aplBud TOV MUEPDOV TOL YPOVIKOV
SWCTALOTOS TTOL HOG OPOPd, EVD 1 HEYOAN TOL ypnoipndmra emPefordveTor HEG®
™G aviAVoNg TG TAAVIPOUNONS TV ATOdOGEMY CUAVTIKOV KAAMEPYEUDV, OTW®G
T0 ortapt ko o Kovkid (Karamanos kot Papatheohari, 1999).

Agv Ba mpémel emiong vo mapaieityovpe v avoaeopd pog otov dgiktn WUE
(Water Use Efficiency), onA. omnv anotehecpatikdOtnta (1 omodoTikotnTa) yprong
vepoy Yo mopaymyn Enpdg ovciag, mov emiong yPNOUYOTOEITOL EVPEMG Yo TNV
EKTIUNGOT TNG TPOGUPUOCTIKOTNTAS TOV PUTMOV GE GCLVONKES VOATIKNG KATATOVIONG.
O delkmng avtdg ekppaletor g 0 AOY0G TNG CLVOMKA TTAPAYOUEVNS ENPAS ovaiog

TPOG TO GUVOAIKA YPNOLUOTOLOVUEVO VEPO 1| SAPOPETIKA G TO TNAIKO TOL PLOLOV
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Q®TOcHVOESNC TPOG AWTOV TG dlamvong kot givorl wiaitepa ypnotpog (Ludlow ko
Muchow, 1990, Boyer, 1996, Turner, 1997).

Ta televtaio ypoévia, N KpodTYTA TG AEOTIOTNG EKTIUMONG Tov Pabpov
VOATIKNG KATATOVNONG, AP Kot TNG a&oAOYNoNG NG TPOGOUPUOGTIKOTNTOS PLTAV,
YOVOTUTT®V, OWKOTOT®OV Kol TOKIM®V &ivor MO peyddn oAdd kot poydaio
avéavopevn. Mg d0gdopévo 10 TANH0C TV TaPAYOVI®O