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EninTOl:EIl: KAIMATIKHl: AJ\J\ArHl: l:THN ArpOTIKH nAPArorH 

nANArOYl\lA t.IONY~IA TOj.Jtoe; YOOTIKWV nopwv-YopOUAIKWV & 80MoOlwv Epywv 
Tj.Jrij.JoToe; nOAITIKWV MIlXOV1KWV E.M.noAun:xveiou 
Hpwwv nOAuTexveiou 5, ZWYPoIPou 15780 

nEPll\HljJH 

neplYPOIPOVTOI j.JeplKo ono TO onOUOOlOTepo npo~Arij.JOTO OTIlV OYPOTIKri nopoywyrinou 

npotKUljJOV ono Tie; oMoyte; OTO j.Jtye80e; KOI TO XPOVIOj.JO TWV UOpoAOYIKWV OIOOIKO­

OIWV AeKOVIle; nou eVTonioTIlKOV oe npOOIPOTee; j.JeMn:e;. To npo~Arij.JOTO aUTO o<popOUV 

Tlloloouvoeoll Tile; yewpyioe; j.Je TIlV onoppori, npoyj.JOTIKri e~oTj.Jlooolonvbri KOI 010-

8tOlj.J1l eOOIP1Kri uypooio. ~TO 8tj.JOTO aUTO neprAOj.J~OVOVTOI KOI 01 £j.JIPoviO£Ie; £m­

~AOaWV £VTOj.JWV KOI £mollj.Jlwv (oo8£v£lwv) TWV <pUTWV. E~£TO~OVTOI nOIOTIKO 01 

£mnrwo£le; OTIlV OypOTIKri nopoywYri O£ oxtail j.J£ TO npo~Mj.JOTO XPOVIOj.JOU, 013£­

aOIOTIlTOe; KOI npooopj.JoYrie; OTle; KAIj.JOTIKte; oMoyte;. AVOAUOVTOI (noloTIKO) 01 

Emnrwo£le; OTIlV Y£WPYIKri nopoywYri oe oxtail j.J£ TIe;' npoovo<p£poj.J£v£e; OIOOIKOoi£e; 

npoo<popoe; ri ~riTllolle; VEpOU. AKOj.JIl, yiV£TOI OVOIPOPO OTO POAO TOU KAiIJOTOe; OTllv 

oMoyri TOU ol£8voue; £j.Jnopiou Y£WPYIKWV npOIOVTWV. 

IMPACTS OF CLIMATE CHANGE ON AGRICULTURAL PRODUCTION 

DIONYSIA PANAGOULIA Division of Water Resources, Hydraulic and 

ABSTRACT 

Maritime Engineering, Department of Civil Engineering, 
National Technical University of Athens 
5, Iroon Polytechniou, 15780 Athens, Greece. 

this paper outlines some of the most significant problems on agricultural 

production which occur from changes in size and timing of catchment hydrologic 

processes that were ascertained in recent studies. These problems are 

concerned with the linking of agriculture with runoff, actual evapotranspi­

ration and available soil moisture. Insect outbreaks and plant-disease 

epidemics are also included in these themes. In detail, the impacts on 

agricultural production in relation to the problems of timing, uncertainty and 

adaptation of climate change, are examined quality-wise.The impacts on 

agricultural production in relation to the aforesaid processes of water supply 

and demand are analysed quality-wise. Furthermore, the role of climate in 

changing international agriculture trade is considered. 
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1. EloaywYrl 

npoo<pcm; IJsMn:e; YIC TrW KAIIJCTIKIi c)..)..cyli txouv SSATIWOSI TIe; YVWOSIe; IJCe; 

KCI TrW OVTiAl1ljJli IJce; yupw cno TI1 ~OOI1 TWV c)..)..cywv OTIe; UOPOAOYIKte; OlcolKcoise; 

0pslvlie; AEKOVI1e; cnoppolie; (nCVCyouAla 1990, 1991y, 1992a.~, 1993). 1IlcmoTw911' 

KCV OI1I.1OVTIKte; a)..)..cyte; OTO XPOVI0I.I0, TO IJtys80e; KCI TIe; svoosTliolSe; KCTCVOl.ltc; 

TI1C; cn09IiKSU0I1e; XlOVIOU, cnoppolie;, npaYI.ICTIKIie; s!;CTl.llooolcnvolie; KQI soa~IKIic; 

uypaoice; Ylc tvc I.ISyOAO supoe; m8cvwv KAII.ICTIKWV IJSTCSOAWV (un08STlKO KCI 

Goddard Institute for Space Studies OSVOpIC). 

01 a)..)..cyte; cUTte; Ylc vc oOl1ylioouv os IJtYIOTSe; KUSSPVI1TIKte; cnoKpioslC; 

nptnsl vc SPl.ll1vsu90uv os IJ£TPC smmwoswv nOvw os OI1IJOOIC cyc90 KCI unl1psoise;, 

onwe; sivQI 01 c)..)..cv£e; OTI1V CYPOTIKIi ncpcywYIi, TI1V m9cvoTI1TC nAI1IJIJUpWv KCI 

!;I1PCOIWV, TI1 0lc9s011.l0rnTC KCI KOOTOe; vspou, TI1V nCYKOO\-llC olKovol.lic KOK. 

~TO op9po CUTO cnOnSlpW\-ICOTS IJIC OKICypo~11011 TI1e; supwoTice; Ii SUCAwOI\-lOTI1-

rae; TI1e; CypOTIKIie; ncpcvwvlie; OTIe; c)..)..cyte; TWV UOPOAOYIKWV olcolKaolwv ASKOvI1C; 

onwe; sVToniocl.Is OTIe; I.I£XPI TWPC IJSMTSe; IJce; (navCYOUAIC 1990, 1991y, 1992a,~, 

1993). 

K09s eva cno TC 9tl.lCTC OUVOSOI1e; yswpyice; KCI KAI\-ICTIKIie; c)..)..cvlie;, nou oxo­

AIO~OVTQI, XpSIO~STQI SKTsvli I.ISAtTI1, 10lCiTSPl1 npooom, KCI SmOTal.ltVl1' tpsuvc. 

Eow -onwe; sivcl ~UOIKO- CVCAUOVTCI nOIOTIKO KCI txouv nsplypc~IKO XCPCKTlipc. 

OOTOOO, 8£TOU\JS TIC; nsploxte; IJtVIOTOU SVOlc~tpoVTOe; KCI unOOSIKVUOUIJS 'TIe; TSX­

VIKte; 01 onoise; IJnopouv vc XPl1011J0nol1180uv, VIC nAl1ptoTSPI1 I.ISMTI1 TOUe;. 

2. KAllJCTIKtC; Allaytc; Kal AYPOT1Krl npooaplJoYrl 

o XPOVIOIJOe; TWV ~UOIKWV KAIIJCTIKWV c)..)..Cvwv, 11 TaXUTI1TC IJs TI1V onoic 01 CA­

Acyte; oUIJScivouv, 11 TCXUTIlTC IJs TIlV onoic 01 KOIVWVIK£e; smopaosle; cvcmuo­

OOVTCI Kal 0 xpovoe; nou cnalTsiTal WOTS 01 KOIVWvIKte; o\-lOose; va npooaplJoOToUV 

Ii va CVTIOpooouv, sivcl npoooioPIOTIKOi ncpoyOVTSe; TWV KAIIJCTIKWV a)..)..cywv. 

A>J.0 nepav CUTWV, OTO nsoio TOU KAiIJCTOe; Kal TWV KAIIJCTIKWV a)..)..cvwv sm­

KPCTOUV KQI cSsSaloTIlTSe; nou O~siAoVTal TOOO OTIl ~UOIl TOU KAI\-ICTIKOU ouoTlilJa­

TOe; 000 Kal OTO IJSYOAO supoe; TWV KOIVWVIKO-OIKOVOIJIKWV Kal K~SSPVIlTlKWV ano­

Kpioswv. 01 CSSSQlOTIlTSe; s!;UnIlPSTOUV tva OKono, \-Ice; nposloonolouv Vupw ana TIlV 

s)..)..smi) OVTiAl1ljJll TOU npoSAIiIJCTOe; Ii TIe; aouva\-lite; Tile; XPl1ollJonolOUIJSVIle; IJs8000-

Aovice;. 

Mia ana TIe; OUOKOAise; OTOV npooOloP10IJO Tile; tKTCOIle; TWV smmwoswv TWV 

IJS)..)..OVTIKWV a)..)..aywv SiVCl 11 oIC~OpSTIKIi IKCVOTIlTC TWV KOIVWVIWV va npoocPIJO­

~OVTQI ,as c)..)..ayte;. MSpIKte; KOIVWvise; osixvouv \JsyaM npooaplJOOTIKOTIlTC os 

IJIKpOTSpSe; Ii IJsyaAuTspSe; mtosle;, svw o)..)..se; KOIVWvise; cnoTuyxOvOUv vc npoocp-

1J6~OVTal nAlipwe;. 

To UljJOe; Tile; KAI\-IaTlKIie; nisOIle; nou 9a aValJSVOTCV ana aVSpwnovsvsie; a)..)..cyte; 
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'OTllV aspla ouvesOIl Tilt; aTIJOOlpalpat; m9avov va riTav IoIsyaAuTspo ana TIt; mtoSIt; 

nou SXOUIJS ISOKllJaOSI OTO napsA90v ana Til IpUOIKri KAllJaTiKri IJSraI3AIlToTIlTa. Ynap­

XOuv opla OTIlV IKOVOTIlTO Tilt; KOlvwviat; va 'onoppOlpriosl KAllJaTlKtt;, mtosle;; 

Eivol lSuvarov 01 ovepwnoysvsit; oMoyte; vo unspl30uv ra opla OUTa; ~ra SPWTrilJOTO 

OUTaonOVTa 11 yswpyia IJtoo ano noMa napalSsiYlJaTa (navoyouAla 1992~). 
nl9avte; npoOOPlJoolJtvse; YSWpYIKte; anoKpioSIe; as IJsTal3aMolJsvse; KAIIJOTIKte; 

ouveriKse; nsplAOlJl3avouv IJsTo/3oMolJsva silSll KaMlspyslwv IJs slpaplJoyri TSXVOAOYI­

KWV VSWTSPIOIJWV (ooov olpopa IJs90lSoue; IpUTSUOIle;, AinavOIle; Kal apl5sUOI")e;) Kal aA­

AOyri OTle; Ton09soise; TWV KaMlspyslwv Kal OTIlV KOTaVoIJri TWV nsploxwv avanru~rie; 

TOUe;. 

H 010101S0~1l TSXVOKPOTIKri anOlJlll unooTllpi~SI, OTI 11 SUSAI~ia Tile; yswpyiae; 9a 

smTptlJlSI SUKOAIl npOoaplJoyri OTle; nspll3aMovTlKte; aXAayte; nou npol3AtnsTai va 

OUIJ/3ouv ano TIlV av9pwnoysvri KAllJOTIKri aMayri TOV snoJ.jsvo OIwva, Kal OTI 01 

ISUOlJsvsie; smnrwosle; 90 OVTIOT091J10TOUV ana Tie; 9STIKte; I3I0AoYIKte; smnrwosle; 

Tile; ou~avOIJSVIle; OUYKtVTpwOIle; TOU 1S10~sll5iou TOU avepaKa (Wittwer 1982). AXAo, 

nopa Tie; OIlIJOVTIKte; aMoyte; KOI npooapJ,Joyte; TWV OYPOTlKWV OUOTIlJ,JOTWV TO TSASU­

Taio rilJlOU TOU TptxOVTOe; alWva, SySipOVTOI J,JSPIKO spwTriJ,JOTa yupw ana TrW sua­

>.wOIJ,JOTIlTa Tile; yswpyiae; OTle; ov9pwnoysvsie; KAIJ,JOTIKte; aXAaY8e;, onwe;: 

o 01 TSXVOAOYIK8e; I3sATIwosle; OUXVeJ snsKTSivOVTaI OTI") YSWPYIKrl napaywYrl os 

IllJlnspl9wplaK8e; m:pIOX8t; ou~aVOVTae; 8TOI TIlV suaAWOIJ,JOTllra TWV KaXAlspyslWv 

os aKpaise; KAIJ,JaTlK8e; ouv9riKSe;. 

o 01 KAlIJOTIKte; aXAaY8e; J,Jnopsi va au~ovouv TI")V suaAwOIJ,JOTllra TWV KaMlspyslWv 

os I3Ao13se; SVTOJ,JWV KOI a09tvslse;. 

H npoocpOTIl avonrU~1l ISlacpopwv sll5wv KaMlspYSIWV, nou J,JSYIOTonOIOUv TIlV 

nopaywyri TOUe; J,J80a os J,JIKPO 15100TIlJ,Ja KalplKWV OUv9IlKWV, J,Jnopsi va I5woSI 

J,JSIWJ,Jtvse; sool5slte; orav 01 OUv9rlKSe; I5laKuJ,JaivoVTal 8~W ane TO 13tATloTo 

supoe; (Bach et al. 1981, Ingram et al 1981, Cooper 1982), 

EpwTrloSIe; unapxouv KOI 0XSTIKO J,JS Til ola9s01J,JOTIlTa Tile; nAIlPocpopiae; yupw 

ana Til IpUOIl TWV KAIJ,JaTlKWV aMaywv, TIlV a~lomoTia Tile; KOI TIlV IKaVOTI")TO Kal 

np09uJ,Jia TWV yswpywv va aVTll5pooouv os TtTola nAIlPocpopia. M8pOe; Tile; IKavOTIlTae; 

ri TOU SVISIOcptpOVTOe; TWV KOIVWVIWV Yla npooapJ,JoYri svanOKSITOI OTIlV KOTavolloll 

TI")e; cpUOIle; Kal TOU, IJsyt90ue; TWV KAIJ,JaTlKWV aMaywv Kal TWV m9avwv smnrwoswv 

TOUe;. n>.l")pocpopise; Yla J,JIO un09sTIKri aMoyri OTO J,J8Mov nptnsl va nsiosl TOUe; 

aYPOTSe; ri aMse; KaTllyopisc; Tile; KOlvwviae; tTOI WOTS va ~SKIVriOOUV OUOIaOTlK8e; 

svtpYSISe; npooapJ,JOYrie;. 

Ms /30011 Tie; SPWTI;OSIe; nou Tt91lKaV napanovw 0XSTIKO J.js TO XPOVIOJ,JO KOI TrlV 

KaravOJ,Jri TWV m9avwv KAIJ,JOTIKWV aMaywv Kal TI")V IKaVOTr)TO Tile; KOlvwviac; Yla 

npooapJ,JoYri, 11 ouvtxsla oKlaypaq>si Tie; m9aVOTspsC; smnrwoslC; OTIlV aypOTlKrl 

nopaywYri nou J,Jnopouv va 1S1lJ,JIOUPYrioouv 01 UOPOAOYIKte; aXAayte; nou npooq>OTa 

IJs>.tTl')Oa (navayouAla 1991 y, 1992~). 
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01 EmmWOEI<; TWV UOPOAOVIKWV aMavwv OTa OUOTlilJaTa olaXEiplOIl<; UOaTlKWV 

n6pwv (TalJIEUTriPE<; an09riKEUOIle;, aVTlnAlllJlJUplKO lppOVlJaTa, KAn) , IXSUOTpOlpEia, 

OUYKEvrPWOEI<; lJOAUvrWV Kal UOaTlKO OIKOOUOTtllJaTa EXOUV oXOAla09Ei EUPEW<; OE 

oUte; lJEAtTE<; (navavouAla 1986, 1991a,~, 1992~). 

3. Emmwo&lC; onlY AYPOTIKi) napaywyi) 

nEplOOOTEPO ana K09E OAAIl opaoTIlPloTIlTO, 11 napavwvri TPOlptl<; Kal lpUTIKtl<; 

iva<;, Kul3tpvwvral ana TO KAilJa Kal TOV KOIpO. H avpoTIKri napavwvri, nou Eival 

tUOAwTIl OTlW KAllJaTIKri aAAaVtl, EXEI alJlpl0131lTIl9Ei Kal OUi;;IlTIl9si Via nOAAO XPO­

Via, Ka9000v TO KAilJa anOTSAsi EVav lJOVOV napayovra lJEOa ano TO nM90<; TWV 

aAAIlAoOUVOEOlJEVWV lpUOIKWV Kal KOIVWVIKWV napavovrwv nou snllPEoi;;ouv TIlV napavw­

Vii TPOlpri<;. A.A.AOI TETOIOI l1apovovrs<; oXsTii;;ovral lJE OlalpOpE<; OTl'lV nOloTIlTa TOU 

tOalpoue;, TO siOIl KaAAIEPVEla<;, Til ola9S0llJoTIlTO sPvaoia<;, TI<; TEXVOAOVIKE<; 

tIOOOOU<;, TI<; aVPoTIKE<; TSXVIKE<;, Kal Ta KOIVWVIKO Kal nOAITIKO ouoTrilJaTO. 

H 0XETIKtl orwaoia aUTwv TWV napavovrwv OTOV I1POOOIOPIOlJO TWV VEWPVIKWV Kal 

OUVOOEUOlJEVWV KOIVWVIKWV s11Imwoswv TWV KAllJaTIKWV mEOEWV EXtl oXOAlaOTsi 

EUptW<;. 01 anOljJSI<; 110U OlaTUnwvovral sivOi OTI 

* 01 lJaKponp09solJE<; TomKE<; KAllJaTIKt<; mtosl<; OUVSIOlpEPOUV TO IJtVloTa OTIlV 

avePW11IVIl ouoTUXia (Bryson & Murray 1977) 

* 01 KAllJaTIKE<; 11IS0EI<; ouvri9w<; unEpvlKwvral ano TIlV avepw11IvIl KOlvwvia IJEOW 

TI1<; npooapIJOvri<; (Biswas 1979) 

* av Kal TO KAllJaTiKO aKpOTaTa Kal 11 KhllJaTlKr; lJtTOI3AIlTOTIlTO EnllPsoi;;EI avalJ­

lpil30Aa TIlV EUlllJSpia TWV lJElJOVWlJSVWV aTolJwv OE OUVKSKPllJEVO XPOVO Kal xwpo, 

TtToIS<; E11ImWoSI<; tival, ouXVo, nEplOOOTtpo OUVOPTIlOIl KOIVWVIKO-110AITIKWV 

Kal TtXVIKWV napayovrwv napa KAllJaTIKwV (Glantz 1977). 

01 STr;oIE<; OlaKUlJovoEI<; OTIlV l1aVKOOlJla napavwvr; TpolpilJwv, AOVW TWV IJETOI30-

>,Wv OTOV Kaipo Kal TO KAilJa, Eival TIl<; TO~I1<; IJEPIKWV nooooTlaiwv lJOVOOWV. 01 

TomKS<; ~l1paoiE<;· sivOI IKavS<; va EI1I1PEOOOUV TI1V TllJtl TIl<; TPOlpri<; OE E9vIKO Eni­

nsoo, Kal iowC; Kal os naVKOOlJIO, SOV 11 ~Ilpaoia sival olapKric; (Oracup & Painter 

1979). LS nsploplOlJSVO TomKO El1inEOO 01 ana ETO<; OE STOe; OlaKUIJOVOSI<; OTIlV 

napavwVtl TpOlpilJwv, nou npoKaAouvrai ano TO IJSraI3Af'lTo Kalpo, IJnopsi va tp8000uv 

TO 10% (Bach et al 1981). 

LS oplaKo SOOtpll 11 vswPvia tival IOlaiTspa suai0911TI1 os nsploplOlJOUC; 9sPlJo­

Kpaoia<; Kal UOOTIKWV nopwv Kal 01 KOlvwvisC; nou E~apTwvral ana IJIKPO apI9IJo ., 
KaAAlsPvslWV Via sI06ol1lJa r) TpOtpr) iow<; OOKIIJOOOUV 10XUPSe; OlaKUIJoVOSIC; OTI1V 

napaVWVIKoTI1Ta. Trw nspiooo TWV ~l1paolwv, TO oplaKo SOOlpll Kal 01 ov9pwnol nou 

KaTolKouV os aUTO sival 01 npwTol nou 9a osXSouv TO anoTsAtOlJaTa TWV uoaTIKwv 

tAAsiljJswv. AKOIJIl, os ~Ilps<; Kal I1lJi~llpsC; nsploxs<;, OTIlV ouoia, OAO TO XPIlOIIJO­

nOIr)oIIJO S11ItpavslaKo vspo SXSI unop~sl KaTOAAIlAO Via apOSUOIl KaMlsPVSIWV Kal 

01 unOVtlt<; napoXE<; SXOUV OUVSIOtpSptl OIlIJOVTIKO os aUTs<; TI<; nspIOXEe;. 
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01 Ingram K.a. (1981) Kal Rosemberg (1982) oivouv 10lain:po svolaq>&pov 

O,Tle; OplaK&e; Ii yewpYIK&e; nspIOX&e; nayKoojJiwe; Ka90Tl: 

o T&TOISe; nspIOX&e; &XOUV jJsyaAuTspl') m9aVOTI')Ta va OOKljJaoTouv os jJ&YIOTSe; 

Wcp&AEISe; Ii anwASISe; ano Ol')jJaVTIK&e; K>'ljJaTlK&e; aMay&e; Kal 

o 01 smmwosle; OTle; OplaK&e; nsploxte; sivOi nsploooTSPO avayvwpiOljJEe;. 

Na ovayvwpiooujJs Tie; OplaK&e; aYPoTIK&e; nspIOX&e; 9a li10v nOAuTljJO, onwe; 

s;ioou Ol')jJOVTIKO sival va yvwpiooujJ& TI')V suaAwoljJoTl')1O TOU naYKoojJlOU aypo­

TIKOU ouoTlijJaToe;. 

nOIlJ sivOi Ta Kupla ol')jJEia sua>.woljJoTI')Tae; TI')e; yswPYIKIie; napaywYIie; os aMo­

y&e; UOaTlKWV nopwv Kal nOI&e; sival 01 nspIOX&e; nou xpsla~oVTOI nsploooTSPO 

AsmojJ&p&ie; Kal &KTS1OjJ&VSe; avaAuOEIe;; 

AMay&e; OTI') yswPVIKIi napavwVIKoTl')Ta, A6vw TI')e; auf;l')ol')e; TOU CO2 TI')e; aTjJO­

ocpalpae;, sival ouvaTov va npOKLJlPOUV anD TpSIe; IpUOIKOUe; jJI')XOVIOjJOUe;: 

• Tie; ajJsose; !3loAOVIK&e; smnrwosle; TWV auf;avojJsvwv OUVKEVTPWOSWV CO2, 

• Tie; a Hay&e; OTle; KAljJaTIK&e; jJE1O!3AI1T&e;, onwe; sivOI 11 9spjJoKpaoia KOI 11 

KaTOKplijJVIOI1 Kal Ta ouvEnaKoAou9a anoTs>'&ojJaTa TOUe; navw OTI1 OlapKsla TWV 

Enoxwv TWV KaMISPVSIWV 

TIe; aMay&e; OTI1 0la9s0ljJOTI1Ta TOU VspOU, SiTE ajJsoa ana aMav&e; OTI1 0Ia9&-

011.111 soalplKIi uypaoio SiTE anD aMay&e; OTO 01a9&01jJo vspo Via aposuol1. 

Evw 11 yswpYIKIi napavwVri 9a jJnopouos va snl1psaoTsi ajJsoa ano aMayjJ&va ola­

ypajJjJora KaToKprijJVIOI1e;, jJOvo 0 TEASU1Oioe; jJI1XOVlojJoe;, OI1AaOri 01 aMay&e; OTI1 

0la9soljJoTI11O TOU VEPOU, nou jJETpsiTOI ano' Til 01a9&01jJl1 sOalplKri uvpaoia Kal 

anoppori, 90 OU~I1TI')9si OTI1 OUV&X&IO. 

3.1. rswpyia Kal Anoppoti 

01 aMay&e; OTO XPOVIOjJO KOI jJ&ys90e; Tile; anopporie; 9a jJnopouoav vo Snl1pEO­

oouv Til 0la9EOljJOTI1TO TOU SmlpOVSIOKOU vspOU VIO apOSUOI1 jJE SnmTWO&Ie; OTI1 

YSWPYIKri nopoywYri. H apOSUOI1 onOTSAsi KpioljJO nopayoVTo YIO TI1V napaYWVri KaA­

AIEPVSIWV KOI sivOi 0 jJ&VIOTOe; KaTovaAwTrie; VEPOU EmOTp&cpOVTOe; AIYOTSPO ona 
25% TOU vspou TP0lpoOooioe; (Ehrlich et al. 1977), 

Ta oooTs>'&ojJOTO ona Ta osvaplo KAljJaTlKrie; oMovrie;, nou ovoAu91')KOV (novo­

YOUAIO 1990), osixvouv OTI OTI1 ASKaVI1 Tile; Msooxwpoe;, 11 OIXl.lri Tile; jJl1vloiae; 

onopporie; YIO TO 1.1&00 &TOe; sivol OUVOTOV VO jJsTaTomon:i ana TOV AnpiAIO OTOV 

lavouaplo, llls!3pouaplo ri ~SK&jJ!3PIO, Kal OTI 11 OIXjJri Tile; jJ&OI1e; jJl')vlaioe; onopporie; 

KaTa TOUe; XSljJSpIVOUe; jJrivse; 90 jJnopouos sniol')e; vo ouf;1')9Ei KaTa jJ&VIOTO nooooTo 

57% VIO Ta un09sTIKa osvapla KAljJaTiKrie; aMavrie; (novavoUAlo 1991y), KOI 35% 

VIO TO OEvaplO GISS (nOVOyouAla 19920). 

no TrlV !;I1Pri nspiooo (Maio &We; ~sm&jJ!3plo) TO OnOTSA&OjJOTO Tile; iOloe; 1.1&>.&­

TI')e; osixvouv OTI 11 alXjJri TI')e; jJ&OI1e; jJllvloioe; onopporie; 90 jJnopouoE vo jJEIW9Ei 

KaTa jJ&YIOTO nooooTo 73% (nOVOYOUAIO 1991y) YIO TO Un09STlKa osvaplo KOI 61% 
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nTU~I1e; aUn';lV (Hallsworth 1981). 

LS noAMe; nspmTwOSIe;, 01 soc<plKoi napoVOVTSe; sival nsploooTSPO KpiolIJOI 

ana oMse; avaouolJSVSe; ouVSr;KSe; Ka! 11 anwAsla soaq>IKr;e; uvpaoiae; tXSI we; anoTt­

ASOlJa TI1V KaSoAIKr; IJsiwOI1 Tile; nopOVWVIKOTI1Tae; TWV KoMISPVSIWV (Oram 1985). 

AKOIJI1, nspioool UlllI1Ar;e; uvpaoiae; IJnopsi vo tXOUV smSAaSr; anoTsAtOIJOTa OTI1V 

avOnTU~11 TWV q>UTWV nou OSV IJnopouv va OVTIOTOSIJIOTOUV ana IJSIWlJtVI1 uvpooia 

KaTo TOUe; KUKAOUe; avOnTU~I1e; TWV q>UTWV (Bierhuizen & de Vos 1959, Visser 1964). 

MSPIKOi SpSUVI1Tte; svolaq>spolJSVOI Via TI1V aVTOXr; TWV KaMlsPvslWv OTle; ~11-

paoise; IJSAtTFloav TI1V au~avolJsvl1 anOOOTIKOTFlTa Tile; UOOTIKJie; xpJiOI1e; KOTW ana 

SlJnAOUTIOIJO aTIJOoq>alpIKOU CO2 KOI tOSI~av OTl, 01 ~Flpaoise; Sa IJnopouoav va 

siVa! AIVOTSPO ouxvte; Ji SAaSspte; snsloJi Fl olaoUVOSOSlJtVI1 IJsiwol1 TFle; olanvoJie; 

aq>alpsi SOOq>IKJi uvpaoia nsp,oooTSPO apvo (Waggoner 1983, Lemon 1983, Aston 

1984). OOTOOO, aUTO nou unOOSIKVUSTOI sivOi OTi 11 nsplSXOlJsvrl somplKJi uvpaoia 

TWV soaq>IKWV OTPWIJOTWV napOlJtvSI 11 iOIO, TO IJOVO npowa nou oMo~sl sivOi 11 

onOOOTIKOTI1TO IJS TI1V onoia TO q>UTO XPl1011J0nOlOUv TI1V uvpaoia. LTI1V npOVlJaTIKO­

TFlTa, 11 IJSAtTr) Tr)e; UOPOAOYIKrie; ASKOVI1e; Tr)e; Msooxwpae; Via KAll-laTlKte; oMayte; 

(navOVOUAIO 1990) (onwe; KOI oMse;) osixvouv OTI 01 ouVSJiKse; soaq>IKJie; uvpooioe; 

mSovov vo sival OUOlaOTIKO ~l1pOTSpSe; KClTW ana SUAOVOq>OVJi OSVOPIO KAllJaTlKWV 

oMovwv. 

3.4. EmpAaPr1 &vropa, r&Cdpyia, KQI aI09&OIPOTIlTa N&polJ 

01 sl-lq>aviosle; smSAoSwv SVTOI1WV s~apTwVTal I1SpIKWe; ana ouVSJiKse; SSPlJoKpa­

oiae; KOI KOTaKpJiI1VIOI1e;. no TO AOVO aUTO, 01 nOYKOOIJISe; KAllJaTlKte; aMavte; 

I1nopouv va npoKaAtoouv aMavte; OTr) OUXVOTr)TO Kal KaTOV0I-lJi TWV sl-lq>avioswv TWV 

SVTOI1WV KOI TWV smOr)I1IWv (aoSsvsIWV) TWV q>UTWV. Eov TtTOISe; aMavte; 9a aU~I1-

90uv Ji SAanwSouv ana aMavte; soaq>IKJie; uvpaoiae; KOI ola9wI110Tr)Tae; smq>avsla­

KOU vspou nptnsl va I1SASTr)90uv IJs IOlaiTspr) npoooxJi. MSpIKte; onouoaise; 9swpJi­

OSIe; napouOlo~oVTal OTr) ouvtxsla. 

AnwASISe; OTr) vswPVio KOI Til OaOOKOl1ia ana smSAaSJi tVTOlJa sival S~alpSTIKO 

UlllI1Ate;, IJSpIKte; q>9avouv TO 37% Via Tr) vswPVio KOI Ta 25% VIO Til OaOOKOlJia 

(Pimentel et al 1978, Kellog & Schware 1981, Abrahamson & Ciborowski 1983). 

9sPIJOTspse; KOI SmlJl1KtoTspSe; snoxte; IJnopouv vo ou~rioouv Tr)V avanopaywVJi TWV 

smSAoSWv SVTOIJWV KaTO 30% IJs OPOl1aTIKte; ouvtnslse; K090AIKJie; avOnTU~I1e; TOU 

nAr)9uolJOu TOUe;. AVTioTOIXO, r) aU~l1lJtVr) uvpaoia KaTO TIe; ~r)pte; nsplOOOue; OUV­

OtSTOI OIJSOO I1S TI1V OU~11011 TWV smSAOSwv SVTOIJWV Kal Til VSWPVIKJi Kal oaOOKo­

IJIKJi nopaywYJi· 

01 9SPIJOTSpSe; XSIIJSplvte; 9SPIJOKpaoise; IJnopsi iowe; va IJSIWOOUV Til XSIIJSP'VJi 

9VI101IJOTI1TO TWV smSAaSwv SVTOIJWV, OOI1VWVTae; tTaI os IJSVaAUTSpOUe; OVOI~IOTI­

KOUe; nAr)9uolJoue; KOI IJSYOAUTSpSe; 9splvte; SKOI1AWOSIe;. Aq>STtpOU, 01 IJSIWOSIe; OTIe; 

)(I0VOnTWOSIe; (onwe; OUTte; Tile; IJsAtTI1e; OTr) ASKOVI1 Tr)e; Msooxwpoe;} 9a IJnopouoav va 
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E;(<>UV we; OnOTEAE:OlJa llE:yaAUTE:pE:e; OnOKaAUljJE:le; E:mSAat3Wv E:VTOIJWV OE: ouv9riKec; 

nctYWVIOe; 1JE:IWVOVTae; TOUe; E:apIVOUe; Kal 8E:pIVOUe; nAll8uolJoue; (Pimentel 1981). 

4_ LUpn&paOpaTa 

nE:plypoljJalJe nOIOTlKcl Til OUV0eOil KAiIlOTOe;, KAlllaTiKrie; oMaYrie; KOI aYPOTIKrie; 

nctpaywyrie;. To E:nolJE:vo SrilJa E:ivOi va apXiOOUIlE: TIlV noooTIKri E:KTiIJIlOIl o>-Wv TWV 

nctpolJETPWV nou E:lJnAeKOVTOI OTIl OUOXtTIOIl yE:wpyiae; Kal KAiIJOTOe; OE: E:8VIKO aAAcl. 

Kal OIE:8vte; E:ninE:oo. na nOAAte; XWpE:e; 11 IKaVOTIlTa napaywYrie; E:napKOUC; TpO<prie; 

ouxvo anOKTcl OIE:8VE:iC; OIKOVOIJIKEe; KOI nOAITIKEe; avalJ~E:Ie;. nOAAte; <jJOpEe; Ta 

yetJPYIKO npoSArilJara 8tTOUV OE: Kiv5uvo TIlV E:OWTE:PIKri OTa8E:POTIlTa, TIlV E:8VIKri 

aOIPOAE:la Kal TIlV 0lKOVOIJ1Kri avomut;1l (Gustafson 1981). ° pOAOe; TOU KAilJaTOe; 

OTI1V aMayri TOU OIE:8VOUe; E:llnopiou YE:WPYIKWV npoloVTwV OE:V E:ival nAripwe; KOTa­

VOI1TOe; npoe; TOV napov, aAAo KOI TO 8tIJa aUTO at;isE:1 np008E:TIle; tpeuvae;. 
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