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Euvxapiotieg

MoAAEC evuxaploTtieq ek@palovial otov EmipAémovia Em. Kabnyntr pou T.
Ndavo yia tn Ponbeia Kol TTOAVTIUN KaBodrynon Kol ota PEAN NG E€EETOOTIKIG
emutpotng Kabnyntr A. Mammd kat En. Kadnyntr A. FEpAcOTTIOLAO yid TIC LTTOJEIEEIG
KOl TIG TIOAUTIMEG GUUPBOULAEC. IdlaiTeEPEG EVXAPIOTIEG EKPPALOVTAl OTOV YTTOdIELOLVTH)
2. BAwpa tou M.K.M.d. & M.E. yia ™ xopriynon g cuvokeung Kjeldahl kai 1o
TIPOCOWTIKO TwV lvoTitoutwyv EdagoAoyiag kal Aaxavokopiag touv K.I.E.B.E. yia v
TIPOETOIPACIO TWV QUTIKQV OEIYUATWY Kal TNV avAAuar] TouC. MOAAEC €UXOPIOTIEG
ekppalovtal atoug MNewrmovoug I. MmoOTAa Kai |. MarmoOAla aTeAéEXn Tou AypoTIKOD
ZUVETAIPIOHUOL Zayopdg MnAiovu yia Tnv TTOAUTIUN BorBeid Toug aTnv VAOTIOINGN TOu
TIEIPAOTOG. OEPPEC ELXAPIOTIEC EKPPALOVTOIl OTNV OIKOYEVEIA HOU KOl TOUC QIAOLG

MOU YIO TNV OYATIN TOUG KAl TN CUPTIOPACTOCT] TOUG
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NEPIAHWH

Katd tn PAaoTiKh TiEPiodo 2000 PEAETONKE N OTIOTEAECUOATIKOTNTA TNG armod
€00QOUC N OIOPUAAIKA €QAPHOYAC OlOPOPWY HOPPwV 0oBeaTtiou otnv avopyavn
BpEYN QUAAWY Kal KOPTIWV PNAIAC KOBWE Kal OTNnV TIoIOTNTA Kol GUVTNPNCIUOTNTA
TWV KOPTIWV PUNAIAC TToIKIAiaG “Starking Delicious” atnv mepioxn Kovtol Zayopdc.

Ma mpwtn opd eANEOnCav TIPEC avopyovwy OToIXEiwv ag KapToug "Starking
Delicious” KATw 0TI0 EAANVIKEC CUVONKEC AVATITLENG Kal amd TIEPIOXEG HE 1dlaiTEPa
XOPOKTNPIOTIKA KAIHOTOC Kal €8G(QOUC OTIWG Tou AVATOAIKOU MnAiou Kal e€nynénke
N Un EMEAVION TIKPNG OTIYMATWONG O QTWXA o aoBETTIO £dA@N.

INUOVTIKEG OI0QOPEC PPEONKaV PETAED TWV 000 PNAEWVWV TIOU HEAETNONKAV
TIOPA TIC TIAPOUOIEG (KOl TIOVOUOIOTUTIEG TA TEAELTAIO 2 £TN) KOAANIEPYNTIKEC PPOVTIOEC
KOpLIO AOYW dlo@QOopwV GTN CUYKEVIPWON TWV OvVOPYaVWY CTOIXEIWY OTO £0a¢QOC.

H amo eddagoug epappoyry CaO i AIBoBauvou dev BeATiwae tn BpsPn acPeoTiou
oTa @UAAO KOl KApTIoUG TN XPOVIA EQOPUOYNC TNC E€iTe €TEIDN E€YIVE PEPIKN HOVO
KAALWN TWV OVAYKWV CE OCPBECTIO €iTE ETIEIDN QAUTO UE TNV ATEAR Apdeuan Ba yivel
TTO OQOOIWGIUO TIC ETIOUEVEG XPOVIEC.

H un epappoyr alwTiou €iXe wC ATIOTEAECUA T CNPOVTIKA €TIdEivion Tng
OpEPng UMWV Kal KOPTIOU ag dIA@Oopa avopyava GTOoIXEia TTAnV Tou alwTou, To
OTI0I0 KOl OgV TPOTIOTIOINONKE T QUAAQ.

Ala@UAAIKoi Pekaopoi Set (Ca, B) ge guvduaoud pE amo €dGEQOUC £QAPUOY
TIANPOUC AITTACPOTOC Ogv PBeATiooav Tn BpePn Tou Kapmol OGOV a@opd TO0 aoRECTIO
Kol to PBoplo. Ala@uAAikoi Pekaopoi CaCla, emiong oev PeAtiwmoav 1o €mimeda
OOPBe0TiOV OTOV KOPTIO TIOU YEVIKA PBPIOKOTAOV OTN CUYKOUION Of IKAVOTIOINTIKA
OleBVMC ETTITEdN YIO MEIWON TNG EUQPAVIONG TNG TUKPAC CTIYUATWONG OXl OPWE Kal
BeAtiwon tng TpayavotnTag (| PEIWOT) TWV JETOCUVAAEKTIKWY CTYPEWV.

H sp@dvion TKpr¢ oTyddtwaong ival agnuavin ota Pnia Zayopdg Aoyw Tng
aplotng oxéong Petagd N kai Ca kal K+Mg/Ca otoug KapToUug Kal n avopyovn
BpéPn Oev TPOTIOTIOINONKE HE TNV EQAPHOYN TWV OlOQOPWVY HETAXEIPIOEWY TNG
TTapoLCag HEAETNC TTIBAVOV AOYwW TOL PEYAAOL HEYEBOUC Kal NAIKIOG TwV dEVOPWV Kal

OTEAWV KOAAIEPYNTIKWV EPYACIWV OTIWE TNV Apdeuan.
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EIZAIQIrH

H pnAoKaAAIEpyEla gival Evag amod TOUG TIPOTOd0POPOUE KAADGOUC TNG EAANVIKNC
YEWPYIOG HE 1IDIAITEPO EVAIOPEPOV VIO TIC TIEPIOXEC TwWV VoPwv Kaotopidag. Huabiag,
Ndpioag, Mayvnaoiag, Kolavng, Apkadiag kalr dAwpivag. Ta pyiAa Tou TtapdyovTal
gival mpoidévta LYNANG TTOIOTNTOC KOl KATIOIO Ao auTd, OTWG TNE ApKadiag Kal g
Zayopdg MnAiov, €xouv TETUXEI TNV AVOAYVQPICH Toug amo tnv E.E. w¢ mpoidvia
M.O.MNM. (Npootatevodpevng Ovouaaiag Mpogievong).

>t Mayvnoio n CUCTNUATIKI] HPNAOKOAAIEPYEID €VIOTTETOl OTI( OPEIVEQ
TIEPIOXECG TOL TMnAiou e KLPIOTEPN UNAOTIAPAYWYO TIEPIOXN TNV TIEPIOX Zayopdg. H
KOAAIEPYEIO PUNAIAG XPOVOAOYEITAl OTNV TIEPIOXN] OTIO TOV TIPONYOUHEVO aIMVO UE TA
@IPIKIa Kal OTIC apXEC TOUL QIWVA HE TTOIKIAIEC OTIWC T ZKIOUTTIA, T MTIEAQOP. TOUG
Peveédeg. ATO 10 1950 KOl £WC ONUEPO TIC MEYOAUTEPEC EKTAOEIC KOAMEPYEINC
KOAUTITEL Ol TToIKIAia Starking Delicious n oroia &exwpilel yia TNV avwTePn TToIOTNTA
TWV KAPTIWV 000V a@Oopd TO XPwHa, Tn yelon, 10 ApWUO KAl TNV Tpayavi) oApKa.
ZTOUC OTIWPWVEC UE XaPNAOTEPO LYWOMETPO, n Starking Delicious €xel avtikataoTadei
TA TEAELTAIO £TN OO TIOIKIAIEG 0€ vava 1 NUIVAVA LTIOKEiPeva Omtwe n Red Chief kai
ol TtapaAayég Gala oe M9, MI06 uTIOKEipEVA TTIOU EKTOC TNG LYNANG TTOIOTNTAG KAl
TIOOOTNTOCG KOPTIWV TIOU TTOPAYOUV CUUBAAOLY OTO UIKPOTEPO KOOTOG.

Ta €dagn TNC TEPIOXNE Zayopdq sival EAa@pd, YE IKAVOTIOINTIKN OTPAYYION Kol
OPKETN OpYyaVvIKN ouaia, evw 10 pH €da@ikov dloAvpatog ival 6&ivo (pH 4-5). Adyw
NG onUaVTIKAG éAAeIlNG aofectiou ota €dd@n ToU AvaTtoAlkoU [nAiou Kal tou
XOpNAoL pH yivovtal epappoyég aoBeaTiov amod 1o £00@OC 1] KAl SIA@UAAIKA yia TN
BeAtiwon ¢ BpEPng TOU PLTOU Kal KAPTIOU. H TTOTEAECUATIKOTNTO TWV EQPAPHOYWV
OUTWV TWPO POVO apxidel va agloAoyeital Kol €ival ETUTAKTIKI avAYKn KoBw¢
ETUPRAPOVEL TO KOOTOG TNG KOAMEPYEIOC. 2ZTa TAdiol Tou  TMpoypAuuaToq
OMokAnpwuévng Mapaywyng PNAwvV Zayopdg Kal yia TIC OVAYKEG TnG Tapoloaq
MEAETNG EyIvav EQOPUOYEC aoPeatiov amo €0Aa@ouC (KAAOOIKEG MEBOSOI) Kal
OIOQUAAIKGA OTE VA MEAETNOEl N OATIOTEAECUOTIKOTNTO TwV MPEBOdWV Kal NG
ETTIOPOONG TOUC OTNV AVUENGCN TOU ACPBECTIOV Kal YEVIKOTEPA PBeATiowon TNG BpEYng Twv
KOPTIWV KOl (QUTOU HE QOTIOTEAECHO TNV OTIOQUYI HETOCUAAEKTIKWV OCBEVEIOV Kal

(PUGIOAOYIKWV AVWHOAIGV.
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1. ANAZKOIMHZH BIBAIOIPADIAZ
1.1. OAokAnpwuévn Mapaywyry PpolTwv

MéEoa OTO TIAQICIO TNG QEIPOPOU AVATITUENG, N TIAPAdOCIOKN YEwpPYia yia va
XOPOKTNPIOTEl OEIPOPOC TIPETIEL VA EUTIAOUTIOTEI PE VEEC-OEIEC KOl ApPXEC OTWG
opBoAoyikr] dlaxeiplon Twv TOpwvV KAl TpooTacia Tou  TEPIBAAAovioc. H
OMNokAnpwpévn Alaxeipion KoAiiepyeiwv (O.A.K.) €ival n 1o eEeAlypEVN EUTIOPIKA
aTI0deKT] 000C TIPOC TNV OEIPOPO aVATITUEN NG Yewpyiog. H O.A.K TepiAaupdvel
CULCTAUOTO OIOXEIPIONG TWV KAAAIEPYEIWY TA OTIOIO OPICTOTIOIOVV TIC EI0POEC KAl
EKPOEC IE OTOXO TNV TIOPAYWYT] TIOIOTIKWV KOl OIKOVOUIKWE OTIOOEKTWV TIPOIOVIWVY VI
TO YEWPYO KOl TOV KOTOVOAWTH, €V TIOPAAANAa diatnpolv Kal avapabuilouv to
TIEPIBAAAOY. EVOlo@épeTal yia OAA TO OTAdId TNG TIAPAYWYIKNC dladikaaiog
ouLVOLALOVTAC PBIOAOYIKEG, (PUOIKEC, TEXVOAOYIKEG KOl XNUIKEC HEBOOOULG, EVW HEIWVEL
OTO EAAXIOTO TIG OPVNTIKEC ETITITWOEIC OTO TIEPIBAANOV TIOU TIPOEPXOVTAL ATIO KATIOIEC
KOAAIEPYNTIKEG TIPOKTIKEG, KOOBWC 1N TPOCTOCIO TOU TOTHOU KOl TWV QUGCIKWY
TIANBLOPWV TTavidag Kal XAwpidag €xel Idlaitepn onuaacia.

210 yevikO TAdiolo ¢ O.A.K. kal ¢ OAokAnpwuévng Mapaywyng, n
OMokAnpwpévn Mapaywyny Ppovtwv (O.N.d.) e€ival n OIKOVOMIKN Topaywyn
@POUTWV HE LPNAA TIOIOTNTA, EAAXICTOTIOIVTAC TN XPrON AypPOXNUIKWY £TC1 WOTE v
TIPOOTATEVETAl TO TIEPIBAAAOV Kal N vyeia Tou avBpwtov. Mapakdtw divovTal ol
Baolkég apxeq OAokAnpwuévng Mapaywyng MnAogidwv yia Tnv Evpwnn (Avavupuog,
1998)

H O.MN.®. amaitei €MOyyEAUOTIK KOTAPTION TWV TOPOYWYWY, YyVAOON Kal
OUVEXI EVNUEPWON TWV OKOTIWV KOl OPXwWV TN¢ Kol ouveidnon Oe€Tikni yia Tnv
TIPOOTOCIO TOU TIEPIBAAAOVTOC KOl GUVETIWC SIOT@AAICT TNE avOpWTIIVNG LYEINC.

210X0¢ KOl amaitnon ¢ O.M.®. €ival n onuiovpyia Kol dlotripnon oTtov
OTIWPWVA EVOC I0OPPOTIOV PUACIKOU TIEPIBAAAOVTOC HIE TIOIKINOTNTA QUTWV Kail {wwv. O
TIOPOYWYOC TIPETTEL VA TIAIPVEL EVEPYA PETPA TIOU B0 CUPPBAAOLY gvepyd aTnV aUENaoN
NG PIOTIOKIAOTNTAG (T.X. @QUTA EEVIOTEC WEENUWY, QUBEVTIKEG TIOIKIAIEG WQ
ETUKOVIOOTEQ).

Jopgwva pe tnv O.MN.d., n tomobegia eyKoTaoTOoNg TOU VEOU OTIWPWVA Ba
TIPETIEL VO €XEl EUVOIKEC TLVONKEG yla TNV AVATITLEN TOL €idOUC Kal KOAA €£0A@n, N

TIOIKINIO va  €XEl KOAEC TIPOOTITIKEC TIOPOAYWYNC TIOIOTIKOU  TIPOIOVTOG KOl
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IKOVOTIOINTIKAC ~ EUTIOPIKAG  a&iag MPE  €AAXIOTN  XPNON  aypoxXnuikwv, TO
TIOAAOTIAQCIOOTIKO UAIKO va  €ival OTIAANOYPEVO OTIO  IWCEIC KOl TO oUOTNUO
SlaPOPPWONCE Kal Ol aTTOCTACEIC UTELONG VA diVvOuV dEVdPa PIKPA KOl OUOIOUOPEOU
peyEBouc. ‘ETaol ol ammodooelg Ba €ival KAVOVIKEG, Ta @PoUTO TIOIOTIKA UE EAAXIOTN
XPNOMN aypOXNUIKWV KOl XWPIC YN QIAIKEG TIEPIBAANOVTIKEC TEXVIKEG.

‘Ocov agopd TN Odlaxeipion tou edd@oug Kal TN OpéPn Twv O&vdpwv, 0
TIaPaywyog Ba TIPETIEI VO TNPEI OPXEI0 YE OTOIXEID AVOADCEWY TOU £8AQOUCE, TWV IOTWV
KOl OTOIXEIO TIPOKTIKNAC AiTtavong Tou €@apuodel OTOV OTIWP®VA. ZTOX0C €ival n
dlatrpnaon TN¢ LEAG KAl TNG YOVIHOTNTOG Tou €dd@ouc. H armaitovuevn moocotnta
AiTtavang xopnyeital EMeita and TIC ATopAiTNTEG AVAADCEIC £DAPOUC 1] PUTIKWV 10TWV
KOl a@ol KoBoploToUV Ol avAyKEC Twv O&VOpwvV Ot OPETTIKA CToIXEid. Agv
ETUTPETIOVTAl AITTIACHOTO 1] KOTIPIEC HOAUGHEVEC HE TOEIKEC 1N TIEPIBAAAOVTIKA
ETIIKIVOLVEC 0UCIEC, VW UEYAAN TIPOCOXN TIPETIEL va SiveTal OTIC €l0poe¢ N WaTeE va
EAOXIOTOTIOINOEI N EKTTAUGT TOU KOl N HOAUVOT] TWV LTTOYEIWV VEPWV.

210)0¢ TNE O.MN.D. gival va vmtapyouv {wveg edA@OLC YE BAACTNON (KOOI va Un
dlatnpeital 6A0 10 £€da@OC YUUVO) WOTE va dIATNPEITAl N TIOIKIAOTNTA, VO PEIWOEL N
Xxpnon QavioKTovwy. To £00@Q0o¢ va PN SIoBPMVETAl KOl CUUTIIECETAL, OTO TIAQICIO
TIAVTOTE KOl XWPIC va TTAPEUTIOdIETal N KOAN KOl TIOIOTIKA atmtdd0an Twv dEVOpwWY HE
EAGXIOTEG EI0POEC ANITIACHUATWY Kol OPOEVTIKOU VEPOU.

H dapdeuon TpETEl va yiveTtal oUP@WVO PE TO EAAEIYUO LYPOCIOg Kal
LOATOXWPNTIKOTNTAC TOU €JAPOLC KAl CUUEWVA HE TIC AVAYKEC TWV OEVOPWV VIO TNV
IOOPPOTIN OVATITUENR TOUC, XWPIC va yivetal oTatdAn vepoU, KaBWC n LTIEPPBOAIKNA
vypacia PTIoOpPEl va KATAANEEL OE EKTTAUCH OPETTIKWV OToIXEiwv, onyipplliec Kal
XOUNAR TIOI0TNTA KOl GUVTNPENCIPOTNTO KOPTIWV.

Ta deévdpa TIPETTEL VA SIAPOP@PWVOVTOL KOl VO KAASEDOVTAl (ATE VA UTIAPXEI
looppOTIia HETOEL BAAOCTIKNC AVATITUENC KOl TIOPAYWYNE KOl VA ETIITPETIOUV TNV AVETN
€IOXWPNON TOU QWTOC £WC TOV KAPTIO. A&V ETUTPETIETON 1 XPrON OCULUVOETIKWY
(PUTOPPUBUICTIKWV OUCIWY, VW N ULTIEPPOAIKN BAAOTNCN TIPETIEL VO EAEYXETAL HE
KOAAIEQPYNTIKA PETPA (MEIWON AITTAOUATWY Kal Apdeuanc, BepIvO KAADEUQD).

Z10x0o¢ NG O.M.P. eival ol KOVOVIKEG OTTOO00EIC KAPTIWV TIOIOTNTAC ME
EAGXIOTN XPNON XNUIKWVY. Z& TIEPITITWAN LYNANE KOPTIOAECNC TIPOTIMATAL TO APAiLUa
ME TO XEPI, EVW O€ TIEPITITWOEIC TUVONKWV TIou Ba KATAAAEOLV O€ PIKPN ETIIKOVIOOT

KOl KOPTIOOEDT ETUTPETIOVTAl PEKATHOI E QUOCIKA OTIOVTWUEVEG KAPTIOOETIKEC OUTIEC.
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Ov TmAnBucpoi T1wv €xBpwv, aoBevelwv Kol Qlaviwv TIPETEL  va
TIAPOKOAOUBOUVTAIl TOKTIKA KOl VO KOTAYPAQ@OVTAl HUE ETUICTNHUOVIKA TEKUNPIWMUEVEC
pEBOdOLG. Ma TNV AVTIYETWTION €XOpwv, acBevelv kKal {aviwv TIPoTEPAIOTNTA
TIPETTEL VA OIVETAI OTIC PUOIKEG, KOAANIEPYNTIKEC, BIOAOYIKEG, YEVETIKEG KOl BIOTEXVIKEG
MEBOOOUC AVTIUETWTIIONG KOI VA EAAXICTOTIOIEITAL N XPrON aypOXNHIKWY. MTtopolv va
XPNOIUOTIOIO0VTAl (PUTOTIPOCTATEVTIKA TIPOIOVIA POVO OTav SiKaloAoyouvtal Kal Ba
TIPETIEL VO ETUAEYETAL TO TIO EKAEKTIKO, TO AlYOTEPO TOEIKO KOl TO AlYOTEPO EUPOVO
TIPOIGV TO OTIOIO €ival KATA TO dLVATOV ACEAAEC YIa TOV AVOPWTIO Kal TO TIEPIBAANOVY.
O1 TANBUCOPOI TWV WEPEANUWY EVIOPWY KOl OKAPEWY Ba TIPETIEIL VO TIPOCTATEVOVTAL.
210 BoBud TOUL Eival €QAPUOCIUN  OTIAITEITOl N KOAANEPYNTIKI TIPOKTIKN NG
OTTOMAKPLVONG TWV MoAUoUATwY. ATtaitnon tng O.M.d. sival n vioBEtnon 6o yivetal
OTTOTEAECUATIKWY KOl 00QOAWY HEBOOWV WEKATHOU.

O1 KOPTIOi TIPETIEI VO CUYKOMI{OVTAl OTO KOTAAANAO OTAdIO0 WPIPOTNTAC KAl VO
TUTIOTTOIOUVTAI G€ KATAAANAO XWPO CuoKevaoTnpiov. O1 pEBOdOI CLVTHPNONG TIPETIEL
va dlotnpolv TNV TIoIOTNTO TOU KOPTIOD KOl Ol CLVTINPENUEVOL KOaPTIoi va
TIOPOKOAOLBOOUVTAI TOKTIKA YIa TN dlaTtripnaon TNE TTOIOTNTAC TOLG. O PETACUAAEKTIKOG
XEIPIOUOC TWV KAPTIWY PE CUVOETIKEG PN QUOIKA OTIOVIWHEVEG OVTIOCEIDWTIKEG OUTIEQ

VIO TOV EAEYXO0 TOU ETUPAVEIOKOD EYKOAUPOTOC KOl GAAWY AVWHOAIV OEV ETUTPETIETA.
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1.2. ATTQITAOEIC KOl KOAAIEPYNTIKEC PPOVTIOEC TNC MNAIAC

KAipa kot €da@oc. H pnAld gival 8évdpo Kupiwg Twv YPuxpwv Kal LYPWV
eLKPATWVY TIEPIOXWV. ATTAITEl dpoaepd KaAoKaipl (MEylotn Bepuokpaaia 29° C) yia
TIopaywyrn UAAWY LWNARG TIOIOTNTAG KOI OVTEXEl GTIC XOUNAEG BEPUOKPATIEC PEXPL —
40° C, evw Bepuokpaaciec KATw twv 7° C eival amapaitnteg yia T OI0KOTI TOU
ANBapyou Twv 0@OOAUWV TNC. Q¢ TIPOG-TO £€1A@OC N MNAIG TIPOTIUA €0A@N yOvIUQA,
BaBid, KOaAG aTooTpayyllOPEVO KOl ETTOPKWG €@OdIacPEVO  pe  acgPéotio. Ol
MEYOAUTEPEC OTIOBOCEIC TIAIPVOVTOL OTIC TIEDIVEC TIEPIOXEG, OTIOU LTIAPXEL N dLVATOTNTA
EVTATIKNC EKUETAAAELONG, EVW N KOAUTEPN TIOIOTNTO OTIC NUIOPEIVEC 1] OPEIVEC AOYW
ELVVOIKOU KAipaTog (BaoIAOKAKNG Kal Oeplog, 1984). Ta £da@n ¢ TEPIOXNE Zayopaq
gival eAa@pd, HPE IKOVOTIOINTIKA CGTPAYYION KOl OPKET) OPYAVIKN ouacid, evw 10 pH
€00@IKOU dloALpatog eival 0&ivo (pH 4-5) pe oxedov mavieAn eéAAeipn CaCoOj. To
KAiga gival 10aviko yia TNV KOAANEPYEID NG PNAIGG PE OPOoaePd KOAOKaAipl, ATIIO
XEIMWVA KOl OPKETEC BPOXOTITWAEIC KATA TN BAACTIKN Ttepiodo.

AlOPOp@WON TNG KOUNG Twv  PNAeddevdpwv. H  pnAid  pmopei va
dlogoppwOei e didpopa oxAUATA. TNV TIEPIOXN TNG Zayopdg 1o O0&vdpa, KaBw( N
CUVIPITITIKA  TIAsloPn®@ia  €ival  peydAng nAKiag kol guBoAlocpéva TAvw  CE
OTIOPOPULTA. €XOUV JIOPOPEWOEL aTI6 XPOVIa a€ KOTIEANO TIOU TO UPOC TOUL EETTEPVAEI TA
8 pétpa.

MoapaywyikotnTa ONMWPWVWY HUNAIAG KAl TpOmo¢  Kaptogopiag. H
TIOPOAYWYIKOTNTA TWV OTIWPWVWY HNAIAG EEOPTATAL a0 TIOAAODG TTOPAYOVTEC OTIWC
TIOIKIAIQ, UTTOKEIEVO, KAipa, £da@og, Artavarn, Aapdeuan, KAAJEUA, WeKATHOUC K.A.TL.
H évapén kapmogopiog Kabw¢ Kal n €icodog Tou 0EvdOPoU OE TIANPN KAPTIoQOpia
e€aptatal PacIkG amd TO LUTIOKEIYEVO KOl TNV TIOIKIAIQ, av Aol o1 GAAOL TIAPAYOVTEG
gival euvoikoi. H pnAld KopTto@opel e POVILO KOl NUIMOVIMO KOPTIoQOopa opyova
(avBo@opog aixun, AauPoupda, AOKOC, AETITOKAASIO) TIOU TIOPAYOLV VIO OPKETA
Xpovia. Kupiwg KoprtoQopei o€ AIXUEG, EVW N OIXUN TIOU KApTio@opnaoe, Oa
KapTIo@OpPNoel Eavd MPETA amod OU0 XpOovia Kal €10l TO 0&vdpo odnyeital o€
Ttapeviauto@opia. O PBabuodg Tapeviavto@opiag €EOPTATAl OT6 TNV TIOKIAIQ, TO
KAQOEUO TIOU €PAPUOLETAI, TO OPAiWPO TWV KOPTIWY, TN AiTtovon Kal TNV apdguan.
ZUOTNUOTIKO KAQOEUD, apaiwaon Kal Aimavon odnyolv 1o OEvOPO OE KOAVOVIKI

KopTIoQopia KABe xpovo (emtetelo@opia) (BaoIAAKAKNG Kol Ogplog, 1984).
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KAGdepa tou 8€vdpou KAl apaiwua KOpTIwV. H KaAUTEpN TTOI0TNTA PNAWY
TIOPAYETAI ATIO VEX KAPTIOQOPO Opyava. Me To KAASEUA TIPETIEL VA YIVETAI CUVOUOGHOG
OTTOAEIPEWY ETNCIWV BAAOTWV TIAPAAANAA UE TNV OVAVEWGT TWV TIOAIWY KOPTIOPOPWV
opyavwyv (BaolAakAKNg Kol @egplog, 1984). Ztnv TePIoXN TNE Zayopdc e€aitiog Tou
MEYAAOUL HEYEBOLCG KOl TOU ETTIKAIVOUG €0GQOULC TO KAAOEPO €ival pia ETiTovn Kal
XPOVoROpa epyacia Kal YiveTal KUPIwE TO Xeldwva. To opaiuo TwvV KAPTIWV oTn
MNAIQ yiveTtal TTApAAANAG PE TO Oepivd KAADEUA KOl QTIOTEAEI CUMTIANPWHO TOU
XEIMEPIVOU KAAOEUOTOC. ATIOOKOTIEI OTO VO HEIWTElI TO OTIACINO TwV BPaxXIovwy, va
QUENOoEl To PEYEBOC Kal TNV TTOIOTNTA TWV KOPTIWV Kal TNV EUTIOPIKN TOuG adia Kal va
efac@alioel TN dlagopoTioinon aveo@opwy OPBOAUWY Yio TO ETIOPEVO £T0C. TO
apaiwpa yivetal e To xEPL N e TN xpron (Pekaopo) XNUIKWY ouciwv (BaotAakdakng
Kol @egpiog, 1984). Ztnv EANGOQ TO apaiwpa yiVETOl KOTA KOVOVA HPE TO XEPL EVW O
Babuog apaiwpatog €€apTATAl OTO TNV NAIKIO, TNV TIOKKIAID KOl TNV TIOPAYWY)
(kapTtodean) Kal yivetal omo 1a péaa Mai'ov éwg Ta péoa lovviov avaioya pe TNV
TIEPIOXN KOl TN XPOVIA. XTnV TIEPIOX NG Zayopdg TO apaiwpa YIVETAl OTIOKAEICTIKA
ME Ta Xépla Kal €ival pia xpovoPopa dladikagia kabwg Ta dévdpa eival peydAa Kal
PYnAd. Madi pe 10 apaiwua yivetal Kal To 8epivd KAAJEUO evw apyoTepa yivovtal
OAAETIAAANAEG ETIICKEWEIC OTO OEVOPA YIO TNV OQAIPEDT TUXOV HEIOVEKTIKWVY KAPTIGWV.

Apdevon. Ol otwpwveg UNAIAC Xpeiadovtal va dexBolv Katd T BAACTIKN
TIEPiod0, aTd PPOXOTITWAEIC KAl APOELOT, TTOCOTNTA VEPOU NG TA&ng twv 800-1000
mm, ovaAoya HE TIC €OO@OKAIUOTIKEC OUVONKeG. ETOpKNC €da@IKr vypacia
ATIAITEITOl KATA TN SIAPKEID OANG TNC PAACTIKNC TIEPIGOOU OUWC TA TIEPICTOTEPO
Kpiolpa otddia eival autd Tng avenong Kai Kapmodeonc, ¢ Taxeiag avénong tng
BAGOTNONG KOl TWV KAPTIWY, TN OlA@OPOoTIoinang Twv avBo@opwyv 0@OOaAL®Y TOU
ETIOPEVOU £TOLC KAl TNG €vapéng TNC WpRINavoNng Kal XPWHATIOHMoU Twv KapTwy. Me
Vv dpdeuon uvTofBonBeital 1 cuvOLALETAl KOl N OTIoPPOPNCN TwWV BPETITIKGV
OUCTOTIKQWV. TOCO N AVETIAPKEID OGO Kal N LTIEPPOAIKT] XOprynan vepou dnuioupyouv
TIPOBANUATa atn PUNAIA. '’ autd 0 ommwpwvag TIPETEL va apdeVETAlI 0OPOOAOYIKA Kal
TOKTIKA BAoel TIPOYPAUUOTOG TIOU AOUPBAvEl uToWn TIC IDIQITEPEC ULAATIKEG TOU
avaykeg (BaoIAOKAKNG Kal Ogplog, 1984). Itnv Teploxr NG Zayopdag n apdeuon twv
OTIWPWVWV YIVETAI KOT OTIOKAEICTIKOTNTO HE TINyaia KOIVOTIKA VEPA. H CUVIPITITIKN
TIAEIOYN@IO TWV PNAEWVWVY OEXETAI 2-4 apdeVTEIC OAN TNV KOAAIEPYNTIKN TtEpiodo. H

apdeLaN gival ETIPAVEIAKN HE AEKAVEC (Eva 0EVOPO avda Aekavn). YTIAPXOUV EAAXIOTO
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OVIANTIKA cuoTAPOTa HPE dLVATOTNTA EQAPPOYNG APOELONG HUE OTAYOVEG I MTIEK
XAUNANG TTieong yia €QOpUOoyr TOKTIKOTEPWVY apPOEVTEWVY.

OpBoAoyikr) Bpéwn-AiTtavon tng UNAIAC H Aitavon tng PnNAIAG Kol YEVIKOTEPO
TV 0EVOPWVY €ival pia amo TIC TIo OUOKOAEC KOAANEPYNTIKEG epyaaieC. I1dlaitepa ata
TIAQiOI0 TNG OAOKANPWHEVNG KOAMEPYEIACG TNG PNAIGG N 0pOOAOYIKY ATIOVOT OTIOKTA
ONUOVTIKO pOA0. ZuvrBw¢ Ol oTtwpodveC UNAIAC AlTtaivovtal Ye Ta Bacikd otoixeio. N
Kal K. omaviotepa P, Kal Yovo OTavV N QUAAOJSIOYVWOTIK] aVAAUCT] TO OTTOITEL N
TapatnENOoLV KATIOIO CUUTITWHOTO GTO @UAAWHA 1 TOUC KOPTIoUG e@apuolovial
[XVOOTOIXEi0. H GUUTIANPWGN TWV OTTAPAITNTWY CGTOIXEIWV TIoU AiTIoLV amd To £30@Q0G
ETUTUYXAVETAl PE TNV OPBOAOYIKN) XPNOIYOTIOINGN Twv AIMacudtwy. Ev To0TO0IC N
AOYIKI XPNOIPOTIOINGN NG PEYAANG TTOIKIAIOC TWV HOPEWV AITIAVTIKWY OTOIXEiwV Kal
ATIAOPATWY TIOU LTIAPXOUV OE XPNan, ONUIOLPYEI Kal TIC HEYAAEC OUCKOAIEC NG
€QApUOYNC TNC Airtavaong otnv Tpasn. MNa TNV EKTIPKNGN TWV OVAYK®WV TOIV 0EVOPwWY CE
S1dpopa BPETITIKA aTOoIXEia e@apuolovTal apKETEC pEBodOI. H avaAuon tou £dd@Qoug,
n avdiluon @UAAwv, PBAacTwv, PILWV KAl KOPTIWV, KABWC Kol Ol HOKPOOKOTIIKEC
€EETAOEIC TWV OEVOPWV KOl TwV KOPTIWV, OIVOUV TIANPOPOPIEC yia Tn OPETITIKN
KOTAoTaoN TwV 0&vOpwvY, TNV Kivnan Twv BPEeTTIKWY OTOIXEiwv ' autd, Kabw¢ Kal
yia T0 TIOAUVAPIBUO @AIVOUEVO CLVEPYICUOU KOl OVIaywvICHoU TIOU TIOpaTnPouvTal
TO00 PECO OTO €00@OC 000 Kal JEoa aTo PUTO (BaolAaKAKNG Kol Ogplog. 1984».

Ta KUPTOTEPO OPETTIKA OTOIXEID TO OTIOI0  ONUEPO  MEAETWVTIAL KOl
TIipoodlopidovTal KATA TIC JIAPOPEC XNUIKEG avaAloelg eival | AlwTto, PwoEopog,
KaAlo. Mayvnolo, AdcBéotio, Mayydvio, Boplo, Zidnpog. Weuddpyupoc.
AeVTEPELOVTWC UTTOPEI va TIpoadlopidovtal 0 XaAKOg, To0 @ctio kal To MoAuBdaivio.

To AlwTto €ival TO OTOIXEI0 KAEIdI aTn AiTtavaon yia Tov €Aeyxo tN¢ PAAGTNONG
Kal NG Kaptogopiag Twv 0évdpwv. Emnpedadlel tnv adénon tng BAActnong, To
OXNUOTICHO TwV avBo@opwyv 0@OOANMVY KAl TO XOPOKTNPIOTIKA TWV KAPTIWV.

To emapkég emimedo N ge @UAAO amd 10 PEoo Tou BAaotol oTa PECO loLAIoL
gival 1.8-2,3% 1n¢g &.0. Twv QUAAWVY. Kdtw amo ta emineda avtd (<1,7% ¢ £.0. Twv
QUA\WV) Ttapatnpeital EAelPn N, evo Tavw améd Ta emimeda avtd (>2,4% ¢ &.o.
Twv QEUAAwV) Ttapatnpeital to§ikotnta N (Jones and Aldwinckle, 1990). Otav o
€@0dolaouog Tou N gival eTapkng otn PNAIA To N TV KAPTIWV AUEAVETAI TIEPICOOTEPO
am' ot 1o N ota @UAAa Otav ota yéaa lovAiou T0 N ota QUM avéndnke Katd 25%
(amd 2% o€ 2,5% &.0.) n avénon N otoug KapTolg RTav Tavw amd 100% (amo 0.20%

ot 0,45% &.0.) (Jones and Aldwinckle, 1990).
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To N emnnpedlel TNV amoppoéenaon Tou Ca KABWC Kal TNV amoppoenan tou K,
Zn, B kal Fe. YWnAd eminmeda N oxetiovtal pe xaunAd emimeda Ca otoug KapTolq
KOl ETIOPEVIWCE EKONAWVOVTAL Ol QUACIOAOYIKEG OVWHAAIEC TNG TIKPNG KNAiIdwonc (Bitter
pit), TNG E0wWTEPIKNG Katappevong (Internal Breakdown) k.A.1t. (Hanson, 1996).

H vurepBoAikn Airtavon N TIpoKOAEi LTTEPPOAIKN) av&non ¢ BAactnong, T
@UANO yivovTal peyGAQ, OKOUPOTIPACIVO KAl TIOPOUEVOUV OTO OEVOPO WG Opyd TO
@OvoTIwPo. H ad&non twv BAacTwv ocuvexietal yéoa oTo EOIVOTIWPO Kal Ta dEVdpa
gival evaicONTa o€ PUKNTOAOYIKEG TIPOCPBOAEC KOl OTIC XOMNAEC BepUOKpOaTieC. Z€
veapd 0évdpa KABLGTEPEI TO OXNUATIOUO avBoEOpwV 0PBOAUWY WAOTE Ta dEvopa va
apyolv va PTIouV aTtnv Kaprogopia (Hanson, 1996). O1 kapTtoi gival peydAol, apyolv
va wpIgaocouy, av&dvovtag €T1ol TNV TIBavotnTa yia gu@avion ETmigaveiakol
Eykavpatog (Scald) (Lau, 1971). H mmoi6tta twv Kapmwy urtoBabuiletal. Ol kapTioi
£XOLV PTWXO XPWHA Kol YEUGN KOl PEIWUIEVN OKANPOTNTA, VW UEIWVETAL N} IKAVOTNTA
YuXpPOooLVTHPNCNG TOUC.

EMepn N meplopidel tTnv avénon tou dvOPoUL Kal TA QUAAA €XOUV HEIWPEVO
pEyeBoC. To Xpwua Twv QUAAWY €ival avolXTOTIPACIVO, KITPIVO, &VW TA TIOAAIOTEPO
@UA\O oTn Bdon Twv BAACTWV avarttioooLY XAwpwan vwpitepa. H kaptodeon eivail
MIKP] KOl N KAPTIOTIIwon HeyaAn. Ot koptoi €ival pIKpoi kol wpiualouv vwpiq
(Hanson. 1996). ev Katd TN CLUVIAPNGT TOLCG TIPOKOAEITAl EAPVIKO HOAAKWHA 1} KAl
TIPOWPO KITPIVIOUA.

H alwtouxoq Airmavaon otnpidetal atnv amo €dA@oug Xopnynon Tou oToIxEiou.
Zmv EANGda ocuviotdtal pia tocotnta 10-20 povadeg N KOTd GTPEUUA VIO TIUKVEG 1)
OPAIEC PUTEVCEIC, VW N MEYIOTN TTOCOTNTA JIVETAI OTA JEVTPA TIPIV OTIO TNV Avenan.
H moootmnta peivetal edv 1o AiTtacpa divetal Pe 1o vepo Apdeuang.

H pnAld o€ OTIAVIEC TIEPITITWOEIC EXEL AVAYKN QPWOQOPIKNE AiTtavong (KaTwTePo
ETTIEDO ETTAPKEING TTpOoTEivETal TO 0,20% E£TTi TNG £.0. UAAWV Kal ovwTePO To 0,25% 1)
0,30%). H BeTikr) ToL dpdan eVTOTIICETAI KUPIWE OTOUC KOPTIOUG KOl OTO OTIEPUATO.

Ze TEPITTTwON EANeIPNG P Ta dévdpa €XOUV PEIWMEVN PBAACTIKI QVATITUEN,
MEIWUEVN AvOnon Kol eTwxn Kapmodeon. O1 koptoi wpiuddouv ypriyopa Kal gival
Tapopgop@wpévol (Hanson, 1996). 'EAAen P og cuvduacoud pe XaunAa emimeda Ca
EXEl WC OTTOTEAECUO Ol KAPTIOi VO XAOOUV TNV CKANPOTNTA TOUG, VO UOAOKWOOULV KOl
va eg@avioovv eowTtePIK Katdppevon (Internal Breakdown) couUvtopa Kotd Tn
Yuxpoouvtpnong touc. (Lau, 1971). Ta @UAAa €xouv BabuTpdcoivo Xpwua, eival

MIKPOTEPA KOl OXNUATI(OLV PIKPN Ywvia pe To PAacTto (Hanson, 1996).
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H @wo@opiKA AiTtavon TIPETIEL va YIVETAI KUPIWC o€ PIKPNC NAIKIOG dévdpa. Mpiv
TN @UTELCN CUVICTATAI EQAPHOYT CNUAVTIKWY TIOCOTHTWY P TI0L B0 XpnaoiyoToinfouv
KOTG TNV Tapaywyiky {wrf ToU pnAswva. e Tepimmwan EAAePng P ouvictwvial
KUPIWC SIO@UAAIKOI WeKATUOI e SIAPOPEC EVWOTEIC PLTPOPOU.

To KA&Alo e€ival 10 OTOIXEi0 TIOU CUMPPBAAAEl OTNV TIOIOTIKA PEATiON TwWV
Kapmv. H BeTikn emidpaon touv K emnpeddetal amno TG OXECEIC TOU HUE Ta aToIXEia N,
Ca kal Mg dnAadr Kupla Ti¢ oxéaelg K/IN, kai (K+Mg) / Ca.

To emapkég emimedo K gg @UAAG aTio TO PECO TOL PAaCTOU OTa PEaa louAiou
eival 1,5-1,8% &.0. @UAAwv (Jones and Aldwinckle, 1990). Otav n TepiektikoTNTa K
gival 1% & 0. UMWV, Ta UAAA dev gU@PAVI(OLY CUUTITWHATA, OUWC Ol KAPTIOi OeV
avaTttioooVTal KAVOVIKA Kal 8ev €X0UV T0 olvVNBeC Xpwpa. Otav n TePIEKTIKOTNTA K
oTa UAAQ €ival HIKPOTEPN TOU 1% &. 0. @UAAWV, N avénan Tou dEvdpou TteplopileTal,
EVW PEIOVETAL N SIAPETPOC TwV KAGOWV KOl TO PNKOG Twv PAactwv. EAAewpn K
EP@aviIdeTal OTaV N TIEPIEKTIKOTNTA K ata @UAAA €ival KATw Tou 0.75% &. 0. @UAAWV
(Jones and Aldwinckle, 1990).

Ta cuumtopata EANePng K epgavidovial oto mAvw TPAUPA Tou dEVOpPOU o€
pMéong nAKiag @UANa. Kupiwg XopoKTnpiletal omd TIEPIPEPEIOKT] VEKPWON TOU
EAAOUOTOC TOU @UAANOL. MTIOpEI ETTIONG VO TIPOKOAETEL PEIWON TOL XPWHOTOC KOl TNG
o&uTNTOC TwV Kapmwv (Hanson. 1996).

YWwnAa emineda K emnpeddouvv apvnTikA TNV amoppo@ncn Mg Kai TIpOKOAEITal
avigoppoTtia otn oxéon tou K pe 1o Ca Kal 1o Mg HJE GUVETIEID TNV EKONAWGN TNG
(PLGIOAQYIKNG AVWHOAIOG TNG TUKPNAG KNAiIdwaon¢ (Hanson, 1996).

KaAloOxa Airtacuata epapuolovial ava £€1o¢ otnv EAAGDQ.

To AcBéotio Bewpeital OTI OXETICETaI PE TNV TIOIOTNTA KAl CLUVINPENCIUOTNTA
TWV KOPTIWV KABWC OTIOTPETIEL TNV EKONAWGCT TIOAAWVY (QUGCIOAOYIKWY OVWHOAIDV
(TP KNAIdWaN K.a.) ol 0TIoie¢ KUPIA TIPOKOAOUVTAI AOYW TIEPIOPICHEVNC KATAVOUNG
Tou Ca Kal Oxl AOYw OVETTOPKOUG TIPOCcANWNC tTou. To Ca dladpapatidel TTOANOUG
POAOULC OTIWG: evepyoTiolei Eviuua, puBUIlel TO KUTTOPIKO pH, €ival CLCTOTIKO TwWV
KUTTOPIKWV TOIXWHATWY KOBWE TPOTIOTIOIEL TIG 1IO10TNTEC TNG TINKTIVNG OTOUC KOPTIOUC,
OeOUEVETOlI OTO OPVNTIKA QOPTIO TOU TIAACUOANMPOTOGC KOl TWV  KUTTOPIKWV
TOIXWHATWY, HEIWVEL TNV AVATIVON TOU KAPTIoUw, auv&dvel Tn olvOeon TpwIeivng Kal
VOUKAEIKWV 0&EWV KOl ETIPNKOVEL TN (W TOU KOPTIOU KOT& TN OIAPKEID TN

ouVvTNPNOoNG.
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Otav T1a emimeda Ca ota @UAAa eival 1,8%¢E.0. @UAAWV, dev eu@avidovtal
CUUTITOUATO, &V OTav eival 1%¢E&.0. @UAAWV ePEAVI(OVTIAl CUUTITWUOTO GTOUG
KopToug. TéAog, otav eivar 0,5-0,6% &.0. QUAAWV gu@aviovial CUUTTTWPATA
EMePN¢ Ca ota @UANa (Jones and Aldwinckle, 1990). Ta kavovikd eminteda Ca oTn
odpka Tou KapToL gival 10-30mg/100g £.0., v 0 GAOIOG KOl N KAPSIA £X0LV 4 QOPEC
Tieploootepo. Emimeda Ca otn odpka 25mg/100g £.0. KAPTIWV €ival APKETA yIO TN KN
EMPAVION PUCIOAOYIKWV aVWHOAIWY TIou aXeti(ovtal hye To Ca (Jones and Aldwinckle,
1990). Zou@wva pe Toug Fallahi et al. (1997) n gu@Avion TIKPNC KNAIdWONG UTTOpPEI
VO TIEPIOPIOTED PE OULYKEVIPpWON Ca otou KaproUug Tepimou ota 25 mg/100g €.o.
Emiong oOu@wva pe toug Dris et al. (1998) kapTtoi pye ouykevipwan Ca KATw Twv
31,7 mg/100g &.0. eival gvaiocbntol otV €uEAvIon TN TIKPNC KNAIdWONG Twv
KapTiwv. Katd aillouq ta emimeda Ca otn cdpka Twv KopTiv Ba Tipémel va sivar 80-
100 mg/100 g &.0. WOTE va UTIAPXEl ONUOVTIKN ETIOPACN OTNV OKANPOTNTA TWV
KOPTIWV Kal va PEIWBoLY Ta TT0000Td oNPng Twv Kapmwv (Sams and Conway. 1984).

‘EMepn Ca otapotd Tnv avénon twv BAactwv Kal NG pidag tou dévdpou. H
GKPN Twv PBAACTOV VEKPWVETAL KAl Ol PIdeq AETITAIVOUV QKOVOVIOTO. ZUPTITOHOTO
ENePng Ca ota @UAAO oTIGVIO TTAPOTNPOUVTAL. Mn eTapkrg Toocotnta Ca oToug
KOPTIOUG €XEl WC OTIOTEAECHO TNV EUQPAVIOT] JIOQOPWV PUGCIOAOYIKWY OVWHOAIDVY KOl
peiwon ¢ ToidétNTag ToL pAou (Hanson. 1996).

O1 oxéoelc N/Ca kai (K+Mg)/Ca xpnolgoTtiololvtal Katd TIC OVOADCEIC TwV
KOPTIWV Yia TIPORAEYN TN¢ TTOI0TNTAC KOl gUVTNPNoIuotnTag touc. H axéon N/Ca otn
OApPKA TWV KOPTIWV TIOKIAAEl amtd 10 éwg 30. Otav eivar 10 dev epgavidovral
(PUCIOAOYIKEC OVWHOAIEG, evw otav gival 30 n eu@dvion toug ivarl BERain (Jones and
Aldwinckle. 1990). Na TNV KOAN cuVINENOIMOTNTO TwWV KAPTIWV n axéan N/Ca 6a
Tpémel va eival 11-14 (otoixeia etaipeiag PHOSYN, U.S.A)). H oxéon (K+Mg)/Ca
gival 1d1aitepa LYPNAN oTouC KapToug (20-25) ae oxéon Pe Ta QUAANO (Kovtd oTo 1).
‘Oco peyaAlTEpPNn €ival n Tiyn tN¢ oxéong (K+Mg)/Ca otoug kopmolg TOoO0
TIBaVOTEPN €ival n gu@avion TIKPNC KnAidwaong (Jones and Aldwinckle, 1990). lNa
TNV KOAN oLuvTNPENoINOTNTO Twv KapTiwv N oxéon (K+Mg)/Ca 6a mpémel va gival
MIKpOTEPN TOoL 30 (oToixeia etaipeiacg PHOSYN, U.S.A)).

Ta @UAa kKal ol kopToi aviaywvidovtal yio 10 dloBéoipo Ca. Adyw
MEYAAUTEPNC OIOTIVONG TwV QUAAWV TIEPICCTOTEPO Ca CUCOWPEVETAl OTA QUAAA OTIO
OTI oTOLC KOPTIOUG ( TO TIPORANUO EVTIEIVETAL OTAV TO KAAOKAIPI €ival eaTO Kal ENpo).

To Ca ota @UANa Kal To Ca aToug KOPTIoUG deV OXETICOVTAI ATIAPAITNTO, ETTOPEVWCG N
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avAAuan KapTiwv yia ta emtimeda Ca gival n 1o aéloTiotn pEBodoC wate va TIPOPRAEYEL
KOVEIC TIC avAyKeg TOu KapTiou ge Ca Kal TNV EUQAVION @UGCIOAOYIKWY OVWHOAIWV
OTOV KOPTIO KOTA TN ouvtrjpnon (Lau, 1971).

H avtupetwmion ¢ eéAewpng Ca yivetal PE YEKATUOUG TwWV OEVOPWVY ME
OKeLAoUaTa OoPeoTiov (XAWPIODXO KAl VITPIKO OORECTIO), VW HETOOUVAAEKTIKEC
EUBATITIOEIC TWV KOPTIWV Ot  OIOAUMOTA TWV TAPOTIAVW OKELACHATWY  €ival
duoe@ApPOaTa.

H tpo@oTtievia Mg TIPOKOAEI HECOVELPIO XAWPWAON 0 QUAAA HEYAANC NAIKIOC
TwV PAACTOV 1 XV, Ta XAWPWTIKA @QUAANO UTIOPEl va TTAPOULCIACOUV €Viovn
XAWPWON YO MIKPO XPOVIKO JdlACTNUA KOl MHETA KAQPE VEKPWTIKEC KNAIdEC N
KOTELOEIOV KO@QE VEKPWTIKEG KNAiIdeC. KaBw¢ eTteKTEiVOVTAl TIOAAEG  KNAIGEC
EVVOVTAI TIPOC TNV TIEPIPEPEIN TOL PUAAOU KO ELPAVICETAI TIEPIPEPEIOKO KAYIUO. Ta
QUANO PTIOPEI VO OULPPIKVWOOUV KOl va TIECOUV HE ATIOTEAECUO Ol BAAcToi va
EPgavidovtal yuuvoi oTo TEAOG TOU KAAOKAIPIOU, EKTOC OTIO PEPIKA @UAAQ TIOU IEVOULV
OTIC KOPLUEPEC. Ta CUUTITWHOTA TPOPOTIEVIOG UTTOPEI va unv eu@avidovtal e 6A0 TO
0évdpo. MTIOpEl POVO HEPIKA KAOSIA va €TINPENCTOUV 1) OAOKANPO TO OEvOpPO va
OaTIOQULAAWOBEI (Hanson, 1996).

O1 kapTtoi amaitolv apketry Tocotnta Mg. Ta  @UAAa TIou TTAPOLGCIA{ouV
EANEIYN Mg cuOCGWPEVOLY APULAO KOl Ol LOATAVOPOKEG OEV PETAPEPOVTOL TIPOG TOV
KopTo. 'ETol, o1 KapToi yivovtal pikpoi (Jones and Aldwinckle, 1990). H emidpaon
XauNAoU Mg oTtoug KapToUG TIPOKOAEITAl KOPIO OTO TN PEiwon ¢ QUAAIKNG
ETIIQPAVEIONG KAl TNG (PWTOCUVOETIKAG IKAVOTNTAC, €TI0l Ol KOPTIOi €ival XapnAng
TIOI0TNTAC Kol TIEPTOLV TIpowpa (Hanson, 1996). O1 kapTioi TIou wpIMAdouv KAVOVIKA
TIOPOULCIAJOLY AUENUEVO ETTIPAVEIOKO £YKALMO KATA TNV OTI00RKELON TOULC.

H éAAeipin Mg diopBwvetal pe Pekaapo Twv 0Evdpwv pe 1-2% BeIKO Payvriolo
1 VITPIKO Hayvrolo PETA TNV dvlnaon | Ye Epapuoyr] BeIKoL Payvnaciov oto £80¢0C.

Ta emopk emimeda B o€ @UANG PNAIGG OTI0 TO PECO TOL BAACTOU OTO PECO
lovAiou e€ival 35-40 PIPNE.0. EUAAWY. Mavw amd ta 60-70 gg.g'l &.0. ELAAWV
TIapaTNPEITal TOEIKOTNTO B Kal o1 KapTtoi wpluddouv Kal TTEQPTouV vwpic. Eminedo B
ota 25 pg.g’l €XEl WC ATIOTEAECUA N EKTITUEN TWV 0PBOAPWY va Kabuotepei, ota 14-
21 pg.g’l ol KapToi va TIapoualadouy ECWTEPIKN PEANWOT. VW O€ €Timedo B KATw
amo 12 pg.g'! ol BAACTOI va VEKPWVOVTOL Opyd TO KOAOKAIPI KOl TA PECOYOVATIO

dlaoThuata tou BAacTtol va Bpaxvvovtal (Jones and Aldwinckle, 1990).
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‘EAAelin B umopei va eugaviotei o €dd@n aoBeatouxa, o&iva, Enpd, aupwon i
UTTIEPROAIKA Lypd. H €éAAelPn B gu@avidetal oTOUC KAPTIOUC TIPIV ETINPENCTOUV TA
QUTIKA PéPN. Ta TIO EPPAVI] CUUTITWHATA EiVAL N ECWTEPIKI KOl EEWTEPIKN QEANWOT),
TIOU TIOPOUCIACETAl KULPIWG OTOLG KaPTIOUC. EOowTePIK QEANWGCN  MTIOpPED va
EPQPAVIOTEL 0€ KApPTIOUC KABE NAIKIAC. Av gu@avioBei vwpic, n pocBePAnuévn adpka
yiveTal Ka@E, oTpoyyuAol | aKOvOVIOTOU GXAUATOC Kal 1 {nuid TtopouaiadeTal yupw
amd TOV KEVIPIKO aéova Tou Kaptol. H pdlda aut twv veapwv KUTTAPWY YiIVETal
OKANPr, OTeyvl KOl QEAAQONG TIPIV TNV  OUYKOUION Twv KapTiwv. [oAAoi
TIPOOPBEPANUEVOL  KOPTIOI TIEPTOUV VWPIC TO KOAOKAipl KAl 0600l  wpIualouv
TIOPOUEVOUV MIKPoi. H emmi@davela Tou @A0IO0 Twv TIOAD TIPOCREBANUEVWVY KAPTIWV
MTTOpEL va gival avwpoAn. EEWTEPIK QEAWON eU@avICETOl TIPIV Ol KAPTIOI yivouv
MECOUL PEYEBOUC, PTIOPEI OPWCE VO EUPAVIOTEI KAl TIIO VWPIC auéow PETA TNV davenaon.
H mpooBePAnuévn etu@Avela gival akavovioTou OxNAUAToC lcm 1 PEYOAUTEPO UE
OTPOYYUAO TIEPIBPIo. H TIpoaoAr ouvnBw ep@avideTal yOpw amo Tov KAAUKA. ZTnV
apxn eP@aviovtal LAATWOEIC KNAIGEC, META yivovTal XPWHOATOC OVOIXTOU KOPE,
OULPPIKVWOVOVTAI KAl VEKPpWVOVTAL. ETeidr) n ad&naon Tou KapTou aTnv TIPoaBePANUEVN
ETUPAVEID OTAUATA, Ol KAPTIOI TIOPAUOP@WVOVTAl, OXi{ovTal Kal TIOPAPEVOLY HIKPOI.
KopmoTtwaon Twv TIPOCGPREPANUEVWY KOPTIWY 0dNyel ot pelwuevn mapaywyr. Ol
aveo@opol Kal BAacTo@opol o@BaAuoi dev avarmtdooovTal ] Ol AVOTITUOCOUEVEC
KOpLQEC vekpwvovTtal (Lau, 1971). MpokaAgital T0 cOUTITWHA OKOUTIO TN¢ PMAYIoOAC,
EVW TA veapd @UAAQ yivovTal XAWPWTIKA KOl TIEPIPEPEIOKA VEKpwvovTal (Hanson,
1996). Epttodietal n PAACTNON TWV YUPEOKOKKWY Kal 1 alENoN TWV YUPEOTWANVWY
N aKopa Ta avln VEKPWVOVTAI Kal n Kaprodeon eival pikpr (Jones and Aldwinckle,
1990). Emiong, éAAein B epmodidel tn petagopd Ca, yr' autd umopolv va
EUPAVIOTOUV (QUOIOAOYIKEG aVWHOAIEC TTOU aXeTidovtal e TNV EAAelPn Ca (Jones and
Aldwinckle, 1990).

H tpogotevia B avtipetwttidetal Pe SIA@UANKOUC WEKAOTUOUEG Boplkol 0&Eoc
(ouwvnBwg 0,25%) apyxifovtag amd TNV TARPN Avenon ov Kol ol @BivoTtwpeIvoi
Yekaouoi gival 1o amoteAecpatikoi (Jones and Aldwinckle, 1990), Mo pakpoxpovia
BeATiwon NG BPETITIKAG KATAOTAONG TOU 0EVOPOL ETTITUYXAVETAL PUE EQAPUOYH BOpaKa
oto €da@og (125-250 g/dévdpo).

To&kOTNTa B gpgavidetal Kal gival onuavtiko TipoBAnua eite epapuodlovue
UTTEPPOAIKEG TTOCOTNTEG B OTOV OTIwpwva €iTe OTAV 0 OTIWPWVAC TTOTI(ETAl PE VEPO

TIOU TIEPIEXEL LVWNAN OULYKEVIPpwWON B (omavio yia tnv EAAGSQ, povo ot MEeAIKn
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HuaBiag €xel mapatnpnBei) (Hanson, 1996). YTepPBOAKN e@appoyr) B umopei va
TIPOKOAEDEl KAPTIOTITWON, TIPOWPN WEIMOVON Twv KAPTIOV KAl Bpaxuvon g
ouVINPENOIPOTNTAC Toug (Lau, 1971).

Ta Kavovikd emimeda Mn ota @OANA puNAIAG eival 70-85 pg.g'l & 0. @UAAWY OTIO
@UANO aTi0 TO PECO TOu PBAacToU ota péoa louvAiou. Tpogotevia Mn dnuioupyei
MEGOVELPIO XAWPWAN oTa @UAAA, 10l0iTEpO OTO OKIalOPEVa PEPN TOU OEVOPOU.
JUUTITWPOTA  gP@avidovtal TIPWTa OTa HEYAANG NAIKIOC @UAANO evw o€ cofapr)
EAEIPYN Mn yTtopei va TtapatnpnBsi onuavTiK oTTo@UAAWGT TOL dEVOPOL KABWE Kal
emPBpdduvan TG avamtuéng tou dévdpou (Hanson, 1996). H éMewn Mn
QVTIYETWTTICETal PE OIOPUAANIKOUG YEKAOUOUC Pe Beukd Mn (cuvnbwc 1%) 1 Kal
XNAIKEG HOP@EC TOL aTolxeiov. To&ikotnta Mn eugavidetal oe 6&va €dA@En OTIOL Kal
QUEAVEL N JIOAUTOTNTA TOU KOl MUTIOPEL VO TIPOKAAEDEL XAWPWOTN, QUAAOTITWON,
MEiwON TNG EKTTTUENC avOOPOPWY OPOOAUMV KOl E0WTEPIKA VEKPWON KOl €AKN GTO
@PAOI0 TwV €olwv PAactwv (Jones and Aldwinckle, 1990).

H tpogorievia Fe Tmapouoidaletal KOpla o€ acPectolxo €dA@n. TMpoKOAei
MECOVEDPIO XAWPWAON 0T QUAN TWV €TNCiwV BAACT®V TIOU apXilel oo TNV KOopuEn
Kal TIPOXWPEl TTpog T Bdon tou PAACTOU. Ta @UAAG XGVOLV TO TIPACIVO XPWHO KAl
yivovtal AEUKOKITPIVO, €V TIPACIVO TIOPOUEVEL TO EAOCHA HOVO KOTA MNAKOC TwV
VEDPWV. Z€ TIPOXWPNUEVN EANEIPN avaTiTOooOoVTal Ka@E KNAIDEG oTNV TIEPIPEPEID TOU
@UANOL, n avamtuén Twv PAACTOV €ival TIEPIOPICHPEVN KOl Egival duvatd va
TIapouolacBei Kal véEkpwan PAactwv (Hanson, 1996). AlopBwveTal UE EQApPUOYr OTO
£00(OC¢ XNAIKWV HOp@WV CISHPOoU.

‘EAeln Zn mrapatnpeital 0tav n mePIEKTIKOTNTA Zn ata @UAAA €ival HIKPOTEPN
Twv 25 pg.g"l €.0.. TpogoTievia Zn e€ival pia amo TIG TIo ouvNBICUEVEG TPOPOTIEVIEC
otn pnAld. Mapatnpeital 6tav 10 €30¢Qo¢ eival ETwX0 g€ Zn (auPWOEC €da@og) N
oTav €xel LWNAN TIEPIEKTIKOTNTO ACPeCTiO, QWOEOPOL 1 OPYAVIKAG Oouaiac.
Mapouaciadetal akoun Kol e o&va €dapn (Jones and Aldwinckle, 1990).
ZUPTITOHOTA €ival N PIKPO@UAAIO, N HIKPOKAPTIIO KOl 1 €VTOVI QUAAOTITWAT OTN
Bdon twv emoiwv PAactwv. O aplBPoC Twv avBo@opwV O@BOAUWY HEIWVETAI
ONUAOVTIKA. Z& &viovn EAAEIPN UTIOPEl va Tapatnpndsi kal &npavan 1wy €TNCIwV
BAaotwv apyidovtag amo Tnv Kopuer touc. Ol KAPTIoi yivovTal PJIKPOI Kol ETIPPETIEIQ
0€ (PUOIOAOYIKEG aVWUOAIEC Katd tn cuvtpnon (Hanson, 1996). H tpogottevia Zn

OVTIMETWTTI(ETAI PE WEKOATHO OEVOPWVY PE 3% BEIKO Zn PE EQPAPUOYEC OTIC APXEC TNG
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TITWONE TWV QUAAWVY £WC KAl VWPIC TNV Avolgn (cuvhiBwg tn XEIUEPIVI] TIEPIOSO TIPIV TO

KAGOeua). Emiong, umopei va xpnoluoTttoinBei Be1KOC 1 XNAIKOG Zn amo £5A@Qouc.
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1.3. AVAyKeG TNC INAIAG 0€ avopyava BPETTITIKA

2tov [Mivaka 1 Topoucliadetal n TTooOTNTO  avOPYyOavwv CTOIXEIWY TIou
a@aIpouvTal €TNCIWC PE TA OlAPOPA QUTIKA MPEPN CE €va WPIYOo pnAswva Red
Delicious otav n mapaywyikotnta ivai 4,45 tévvol 10 otpéupa (World Fertilizer Use
Manual, 2001). 'ETol PAETIOUUE OTI Ol EKPOEC AVOPYOVWY OTOIXEIWV €ival OXETIKA
MIKPEC OTAV TO KAOOEUTIKA OTIOMOKPUVOVTIAlI KOl Kaiyovtal KOl 0 OKEAETOC TOU
OEVTPOL OeV AVATITUOCETOIl TIEPAITEPW, OTIWC OTNV TEPIOXN ZOayopdag. ZKOTOC TNG
AiTtavong €ival 0 EUTTAOUTIOPOG TOU €OA@OUC PE AUTEC TIC TTIOCOTNTEG OTNV KATAAANAN
TEPIodo avaTTuéng TOL @EUTOU OTIWE OLTO XPEIAleTal TO KABE OTOoIXEiD, WOTE va
dlatneEnBei n TOPAYWYIKOTNTA TOL MNAEWVO KAl N YOVIUOTNTA TOUL €0AQOUC.
OT110100NTIOTE ATIOKAION OTIO TIC OVWTEPW TIMEG YiIVETOl AOYyw TG AoTOXNG XPOVIKA
EQAPPOYNC AITTaVONG Kol AOYW TWV OTIWAEIWDV TIOU €XOUUE aTIO TIC KAIPIKEC GUVONKEQ
Kal 1010 AITTACpOToC. TEAOC, N N €QOPUOYN TwVv ATIOPAITNTWY TIOCOTHTWY
aVOPYaVWVY BPETITIKWV O&V ATIOTEAEI OPBOAOYIKNA Xprion NG yng ouTE gival PEPOG EVOC
LYIOUG TPOTIOU KOAAIEPYEIOG YIOTI PAKPOXPOvia uTtoBabuiel To £€da@og Kal Tnv

TIOPAYWYIKOTNTA TOU KOl 0gv TAIPIALEL JE TO VONUO TNG OEIQOopiac.

Mivakag 1. NMocotnTa avopyovwy CTOIXEIWY TTOU a@aIpolvTal ETNCIWG amd PnAswva
Red Delicious og éva €10¢ pe Tapaywylkotnta 4.45 tovvoug 10 otpeuua (World
Fertilizer Use Manual, 2001).

Avopyavo oToixeio e Kg avd oTpEuua

Mégpog Tou @uTOU N p205 K20 MgO CaO
Kaptroi 2,08 1,44 6,79 0,37 0,62
ZKEAETO dEVTpOoL (EUAO) 1,84 0,96 1,72 0,38 6,41
Meouéva UANO 4,76 0,76 6,29 3,01 12,01
Meopéva avon Kal KapTridia uo 0,39 1,78 0,18 0.52
KAadeuTIKA 1,18 0,53 0,43 0,28 3,92
Ekpogg (kapTtOi kot 3,26 1,97 7,22 0,65 4,54

KAQOEVLTIKA)

Katwtépw emiong mapouaialovtal Ta ApIoTo Oplo CLYKEVTPWONG KABs avopyavou
oToixeiov og @UANA PNAlag oK. Red Delicious, 6mw¢ autd €xouv Bpebei oe didPopEC
MNAoTIapaywYEC TIEPIOXEG TOL KOOHOoU (Mivakeg 2 Kat 3). Ta armoteAECUOTA auTd ival
aTio (PULAAOSIOYVWOTIKI avAALan Ta TEAN loLAIOL Kal og UANG aTIO TO YECO ETACIWV
BAACTWV KOl TIEPIOXEC TOU KOOHOU TIOU OUVNOWC €XOUV TIAPOMOIO KAiPO PE TNV
EANGOO. ATOTEAOUV O€ TIMEC TIOU TIPONABAV aTIO PEYOAO OPIBUO HETPNOEWV OF
MNAEWVEC PE KOAVOVIKI Ttapaywyr. Eival mpo@avég 0TI Ta Opla dI0@EPOLY ATIO XWPO

g€ XWPO Kal oTtd TIepIoX] o€ Teploxr). ETouévwg gival ETTITAKTIKN N avAyKn PE MEYAAO
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opIBUG HETPIOEWV KAl PE KATAAANAN TIEPAITEPW ETTEEEPYOTia va TeBolV Ta OpIa
ETIAPKEIOG VIO KABE TTOIKIAIQ Kal yia TIC KUPIEC TIEPIOXEC TNC EANGdOC. MAvIwg, auth
M OTIyurn otnv EAAGda XpnolhoTtoloVuE Ta OEd0PEVA OTIO TINYEC TOL €EWTEPIKOV, TIOU

(PAiVOVTOIl KATWTEPW KABWE KAl AAAEC TIOU OEV AVAPEPOVTAL.

Mivakag 2. Opla ETTAPKEING TWV PMOKPOCTOIXEiWV ae YnAEC Ttolk. Red Delicious, 010G
autd €xouv Bpebei oe dAPOPEC UNAOTIAPAYWYEG TIEPIOXEG TOU KOGUOUL (UECO ETACIOU
BAaoTtov, detypatoAni]/ia lovAiou).

Meploxn / Xwpa N(%0) P(°/o) K(%0) Mg(%o) Ca(%)
AuaoTpoAia 2,00-2,40 0,15-0,20 1,20-1,50 0,21-0,25 1,10-2,00
Ovrtdpio / Kavoda 2,20-2,70  0,15-0,30 1,40-2,20 0,25-0,40 0,80-1,50
FaAAia 2.40-260 0,17-0,19 1.60-1.80 0,25-0,30

Tpevtivo / ItaAia 2,10-2,70  0,16-0,24 1,10-1,70  0,27-0,39 1,10-1,70
Mievtpdvt / ItoAia 2,30-2,90 0,14-0,22 1,10-1,70  0,22-0,34  0,90-1,50
Epihia / ItaAia 2,10-2,50 0,16-0,21 1,50-1,90 0,30-0,40 1,30-1,80
Notia AQpIKN 2,10-2,80 0,13-0,19 0.80-1.60  0,30-0,50 1,20-1,60
Ovdoivyktov / HMA  1,80-3,00 0,15-0,40 1.30-250 0,25-1,00 1,20-2,60

Mivakag 3. Opla eMAPKEIAG TwV IXVOOTOoIXEiwv o€ PUNAIEG TTolK. Red Delicious, 0Tw¢
auTa €Xouv Bpebei ae dIAPOPEC PNAOTIOPAYWYEC TIEPIOXEG TOL KOTLIOU.
Mepioxn / Xwpa Fe(pg.g) Mn(pg.g) B(pg.g) Zn(pg.g-) Cu(pg.g)

AuvoTpalia >100 50-100 21-40 20-50 6-20
Ovrtdpio / Kavadd 25-200 20-200 20-60 15-100 5-30
IoAAia - - 30-40 - -
Tpevrtivo / ITaAia 40-150 >8 20-40 >15 >1

| hevtpovt / ITaAia

Epihia / IToAia

Notia AQpIKn 80-150 20-90 25-40 30-50 5-10
Ovuaoivyktov / HIMA  75-150 25-100 35-75 40-80 10-50

Mivakag 4. AmavtikéG odnyieq mou divovtal e pnAomapaywyoug pnAwv Red
Delicious ag d1A@QOPEC TIEPIOXEC TOU KOGLIOU.

Mepioxn ZXOAI N P K
(Kglotp)  (Kg/otp)  (Kg/otp)

Ovrtapio/ 8 etwv, 100 dévipa/otp., 12,5Kg N/otp. levikd, 2 Kg P/otp yia

Kavada XAooTarnta povo. MNa 20 ekat. SIGUETPO Kopuo, 30 dévipa/atp., 20
Kg K/otp. Av pH<5,6 mpocBéote 0,1-2 tOVVOUC OCPEcTn OTO
OTPEUMAL.

MoAAia Ao Tmapaywyn, BAdoTNOn Kal
PLANOBIaYVWOTIKN (5 tn/oTp) 6-10 5-10 10-25

EAMGda 1 Kg N/ d¢vtpo <35 <17 <35

ITaAia Mapaywyn, BAaotnon, O-7 0-2,5 0-10
(PUANOD/OTIKNA

OMavdia Mapaywyr). BAdotnon, 0-10 0-4 0-30
(PUAANOD/OTIKN

Notia Appikny  Mapaywyn, BAaomnon, 3.5-185  0-11,5 0-36
(PUANOS/OTIKNA
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Ao Tov Mivaka 4 BAEmoupe 0T yia punAswve Red Delicious ag OAeg TIG TIEPIOXEQ
TOU KOOHOU TO AVWTEPO OPIa £QAPUOYNC TwV KOPIWV OTOIXEIWV Kal ISIaITEpa TOU
alWTou €ival TIOAD XaunAOTEpa amod TIC TIMEC TIOU divovTtal aTtpoadlopioTa yia TNV
EMGda. Eival agloonueiwTo 0TI N AITTOVTIKY aywyn TIPOTEIVETAI va oTnpideTal atnv
TIOCOTNTA TIAPAYWYNC MAAWY, TNV TIApaATpnon tng BAAoTNONG Kol TA ATOTEAEGUATA
(ouvnNBw¢ avda £€10¢) TNC EULAANODIAYVWAOTIKNG OVAALONG OTIC TIEPICOOTEPEC TIEPIOXEG
TOL KOGHOU.

TNV TEPIoXN NG Zayopd¢ TO TEAEUTAIO XPOvia, ME TIPWTIOROULAIO TOUL
ZUVETAIPIOPOU Zayopdc Kal PE TO KOOTOC va PapUlVel TOUC TIAPAYwWYoUC, EYIVE EVag
ONUOVTIKOC apIBPOC  €00@OAOYIKGWY avoALoewv (Ttepi TI¢ 100) KOl €AAXIOTEC
OVOADGEIC QUAAOSIOYVWOTIKNC. ATIO TIC avOADCEIC BpEBnKe OTI Ta €dAEN NG TIEPIOXNC
Zoyopag TIEPIEXOUV OPKETN OPYOVIK ougia (OTO ETIPAVEIOKO £D0QIKO OTPWUA),
OPKETO A{WTO, €VW LOTEPOLV Ot AOPECTIO, Payvholo Kal KAAIo. 'ETal évag aplBuog
TIOPOYWYWV  €QPAPUOLZEl TO TEAELTAIO XPOVIO KOTAAANAQ MIKTA AITIACUATO  HE
OTIOTEAECUA TNV TIIO OPOOAOYIKI AiTtavan avaioya pE TIC OVOAUCEIC £0GEOUC TIOU
gywvav. Mepaltépw @apPOlovTal amo PEPIKOVUE TAPAYwYoUC Kol KOTIPIA | aoBE0TNG
yia BeAtioon Twv ISI0TATWY KAl YOVIHOTNTOG TOU €dA@QOUC, (OTOIXEIO YEWTIOVOU-
ZUuPBoVAOL Tou AYpPOTIKOU ZLVETAIPIGUOL Zayopdc MnAiov).

TeAevtaia emmeKTeiveTal Kal N SIOPUAAIKN) EQapUoyn evaaewy Ca yia ) BeAtioon
NG OPETITIK KATACTACNC TOU QUTOVU 6oov a@opd To Ca Kal KUpIa TNG TToIOTNTAC TOU
KopTtoV. OUCIACTIKI TIEIPOUATIKY) MEAETN YIO TNV OTIOTEAECHATIKOTNTA TWV OVWTEPW
EQAPUOYwWV dgv EXEL YIVEL yia TN PNAOKOAAIEPYEIQ OTN Zayopd Kal TBavov yia TIG

EAANVIKEG GUVONKEC YEVIKOTEPOQ.
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1.4. POAOC TOL acfeaTiov 0T PUOCIOAOYIO TOL KUTTAPOU

To Ca 1taidel onuUAvTIKO POA0 oTn d0OUN TOU KLTTAPOUL, OTIC AEITOLPYIEC TOL KAl
N @uoloAoyia Kal puBUIoN TOU HETAPBOAICUOU Tou. PuBuilel TN OPACTIKOTNTA TWV
eV{UPWV KAl TWV TIPWTEIVWV TIOU KPATOUV BE0EIC KAEIDIA 0 PETABOAIKOUC 0d0UC¢ Kal
EUTIAEKETOI OTN dlaipean TOL KUTTAPOUL Kal ATV av&naor] Tou.

To Ca €ival onuavtiKo yia TN d0oun Kal AEITOUPYIO TOU KUTTAPIKOU TOIXWHOTOC
Kal Twv PePPpavov. EANePn Ca TIpoKoAei ) @Bopd Twv peuBpavav (Marinos,
1962), evw cloaywyr] Ca ot @uolkég (Paliyath et al., 1984) | texvntéC PEUPBPAVEG
ewo@oAiTudiwv ( Gary-Bobo, 1970) €ixe w¢ aTmOTEAECUO OANAYEG OTN PELOTOTNTA KAl
dlaTEPATOTNTO TwV MePPpavwv. To Ca oTaBePOTIOIEl TIC KUTTOPIKEG HEMPBPAVEC
VEQPUPWVOVTAC TIC PWOPOPIKEC KOl KOAPBOELAIKEG OPAdEG TWV PWOPOAMTIIOIWY aTNV
ETIIQAvEID TNC HEUPBPAVNG (Legge et al.,, 1982), evw n Tapouadia eEwKLTTAPIKOU Ca
QUEAVEI TOUC OECHOUC METOEL TWV OAULCIdWV TOU KUTTOPIKOU TOIXWHOTOG KAl TOU
TIAaopaAfiuuatog (Gomez-Lepe et al., 1979)

To Ca dnuioupyei ev TTOANOIC Kal TN dOMN TOU KUTTOPIKOU TOIXWHATOC KOBWE TO
60% TOUL GUVOAIKOU Ca OTO (UTO OXETICETAl PE TN OOMN TOU KUTTOPIKOU TOIXWHOTOC
(Rossignol et al.,, 1977). Ta TINKTIVIKA TIOAUUEP TWV KUTTOPIKWVY TOIXWHUATWV
oxnuartiouv yeéang (gel) 6tav mpootiBetal Ca (Grant et al., 1973). O oXnUATICUOG
VEANG (gel) e€aptatal amd TIC XNMUIKEG KOl SOUIKEC 1010TNTEG TNG TINKTivng. Otav ol
TINKTIVEG €XOUV LYNAO PBabud eotépwv, dev axnuati(ouv cuVOESPOUC 1 YEAN (gel)
akoua kal otav Tipootifetal Ca (Yamaoka and Chiba, 1983). To Ca amoteAei évav
EVOOUOPIOKO OUVOEGHO TIOU OTABEPOTIOIEI TO CUUTIAOKO TINKTIVNG-TIPWTEIVNC OTN YEan
TIAGKO TOU KUTTOPIKOU Toixwuatog (middle lamella) (Dey and Brinson, 1984).

METOOUAAEKTIKA, N QVIoX TwV KOPTIWV 0 TaBoyova OQ@EIAeTal OTnV
OAANAETIIOpaC HPETOEV CUCTOTIKWV TOU KUTTAPIKOU TOIXWHOTOG Kal TwV 10viwy Ca.
Ta Tmaboydva TIPoKOAOUV CAYEIC KAl JIGAUCH TWV I0TWV TWV KAPTIWV HECW TNG
OpAoNg TINKTOAUTIKWY ev{UPwv. Ta 16vta Ca eival degpeupéva oTIC TINKTIVEC TOU
KUTTOPIKOU Tolxwpatog (Demarty et al. 1984). O1 Tinktiveg eival aAugideq
TIOAUYOQAOKTOUPIVIKOU 0&E0C PECO OTIC OTIoieC TTapPEUPBAAAETal n pauvoln (Preston,
1979). Aut n TapeUBoAl TNC PapvOldng TIPOKOAEI oLVOEGHOLG aTNV aAuaida, ol
ortoiol emITpéTTouy TNV olVdean Twv 10vTtwv Ca. Ta 1ovta Ca oxnuati(ouv deauoulg

METOED TWV TINKTIVIKOV 0&wv 1N HETAEL TWV TINKTIVIKWV 0wV Kol GAAwV
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TIOAUCOKXOPITWVY. AUTOI Ol SETUOI KAVOUV TO KUTTOPIKA TOIXWHATO AlyOTEPO ELAAWTA
ot 0pAcn TWV TINKTOAUTIKWV ev{UPWV, KAl TOUC KAPTIOUC AlyOTEPO €UAAWTOUG OF
METAOUAAEKTIKEC TIPOCPBOAEG aTIO TTOBOYOVO KOl JETACUAAEKTIKEC onyelc (Conway et
al. 1994).

To Ca OUMUETEXEL ETIIONG OTNV €VEPYI HETAPOPA KATIOIWV IOVIWV HECW TWV
MeUPBpavwy  eTINPEAlOVIAC  (QUOIOAOYIKEC  OPOCTNPIOTNTEC TOL  KUTTAPOU
(Hanson, 1983).

Emiong, o Ca mtaidel puBPIoTIKO POAO Ot JIAPOPEC DIAdIKAGIEG TIOU ETIOPOUV
OTn AEITOLPYIO TOU KUTTAPOU KAl OTn HETAdOON Twv epebioudtwy (Marme and Dieter,
1983; Poovaiah,1988). To Ca é&xel avayvwploBei wg OgutePeVOV  AYYEAIOPOPOC
(secondary messenger) ge TIOAEC KUTTOPIKEG OPACTNPIOTNTEC. 'Evag OeuTePELOV
OyYEAIOQOPOC Opa Cav GCUVOECGHUOC METAED €VOC TIPWTOPXIKOU €EWKUTTOPIKOU
epebiopatog Kal plag eVOOKUTIOPIKNG avtidpaong. To TIPWTAPXIKO €PEBICUA UTTOPEI
va €ival XNUIKO, NAEKTPIKO 1 TIEPIBAANOVTIKO Kal To Ca dpa €iTE OTO TTAACUOANUUA,
EITE OTIC EOWTEPIKEC PEUPPAVEC, EITE OTO KUTOTIAOCHA. € MEPIKEC TIEPITITWOEIC TO
TIPWTOPXIKO €PEBICPO  ATIAITEITOI va Opa YO OPKETO XPOVIKO dldotnua. To
TIPWTAPXIKO €PEBIOUO Opa ALEAVOVTOC TO ETIMEdA TOU KUTOTTIAACUATIKOU Ca. H
€EWKULTTAPIO CLYKEVIPpWON Ca eival 4-5 @opéc LYPNAOTEPN aTO TNV €VOOKULTTAPIN
OUYKEVTPWON ToU. TOTIKEC OANAYEC OTNV KUTOTIAQCUATIKI] CUYKEVIpwON Tou Ca
TIPOKOAOUVTAL OTIO aANAYEC OTn JIATIEPATOTNTA KABOE YEUPBpavnC. ‘ETol, ETUTPETETAI N
Kivnon tou Ca péca OoTO KUTOTTAOGHA, KAl N avénan f Peiwan tng ouyKEVIPWOTC TOU
TOTIKA. Ta onueia el06dou Ca gival Kupiwg HETw TIPWTEVIKWV-TIOpwV (channels Ca)
TIou PBpiokovtal oTI¢ YEPPpPaveS. Ot TIPWITEVIKOI-TIOpol Ca avevepPyoTToloVTAl KABWC
TO EMIMEdA EVOOKUTTOPIKIG OUYKEVIpWONG Ca auvédvouv. MECw Twv AVIAIWV
METO@OPAC 10vVTwv Ca (aviAieg Ca: Ca2+-ATPases), mou PBpiokovtal oTiC UePPPAvVEC,
1o Ca avtAsital amé To KLTOTAACUO péoa ota opyavidla. H opdon twv aviAiov
puBpiletanl am6 1o Ca. To Ca cuvexiel va avTAsital HEGa OTa Opyavidla HPEXPL N
OUYKEVTPWAN TOU OTO KUTOTIAQCMA YiVEl TOOO XOUNA OTE va Wn WTIopEl va
gvepyoTrolnael TI¢ avtAieg Ca (Allan and Trewavas, 1987).

H avtidpacn Tou KUTTAPOU OTIC aAayEC OUYKEVIPpwONC Ca Kal ETIOPEVWC OTa
TIPWTOPXIKA gpeBiopata e€aptdtal amd Ttov TOTIO TOL KUTTAPOUL KOl TO (PUCIOAOYIKO
TOU OTAdI0. TO TIPWTOPXIKO EPEOICUO UTIOPEL va eTINPEACEL TN GUYKEVTPpwWOT Tou Ca
OAAG KOl TNV €VOOKUTTAPIKI] KOTOVOUN Tou. Ta SIo@OPETIKA £pEBiTUOTA TIPOKOAOUY

OIOPOPETIKEC AVTIOPACEIC GTNV Kivnon tou Ca €ite AOyw SI0QOPETIKWV TIPWTEIVIKWV-
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LTTOd0XEWV (receptors) €ite AOyw OlOEOPWVY CTOV TPOTIO OPACTC TWV TIPWTEIVIKWV-
UTIOdOXEWV N AOyw  dlAPOpPwWV  OTOUC  MPNXOVICUOUG  peTakivnong.  ToAAa
TIEPIBOANOVTIKA KOl OPHOVIKA gpeBiouata (Ayylyua, Gvepog, Baplinta, @wg, KpPUo,
aviivn, VYIBPREPIAIKO 080, auTIOICIKO 0&U, AAOTO) TIPOKAAOUV OAAOYEC OTO
KUTOTTAOOUOTIKO Ca KOl MPTIopPoUV VO  TIPOKOAECOUV  (QUOIOAOYIKEC OVTIOPATEIC
(Poovaiah and Reddy, 1993). 'ETol n emidpacn ¢ TIEPIBAAAOVTIKNC Kol PBIOTIKAC
KOTATIOVNONG PTIOPEi va pUBUIOTEL amd 10 KUTOTIAQCUOTIKO Ca. Mpoc@ateg evOEIEeIC
ava@EPOLV TO POA0 Tou Ca OTOV EYKAIMATIOPO TwV @UTWV OTo Kpuo (Monroy et
ai, 1993). To Ca Aoimtov ival BEPRaio OTI TTailel GNUAVTIKO POAO GTNV AvVTidOpOGCH TOU
(QUTOU OTIC TIEPIBOANOVTIKEG KAl PBIOTIKEG KOTOTIOVIOEIC.

To KUTOTIAQOMOTIKO Ca UTIOPEi va TIPOKOAEDEl UETAPBOAIKEG QVTIOPACEIC OTO
KOTTapOo HE OUO OdIAPOPETIKOVE Paaikolg TpOTouc. O TPWToC E€ival PECW TNG
EVOOKUTTOPIKAC NAEKTPOPOPNONG, UTIOPE dNAAdN va HETAPEPEI NAEKIPIKO QOPTIO
péoa oto KOTTapo. O JeUTEPOC TPOTIOC, TIIO YEVIKOG, €ival SIOUECOL TIPWTEIVIKWV-
uTtod0XEwV Ca, dnNAadK TIPpWIEiVEC-LTIOdO0XEIC TToU deapebouv To Ca (CaBP, Calcium-
binding protein). To cOumAoko autd (Ca2+-CaBP) pmopei va suBuvetal dueca yia
(PLOIOAOYIKEC OANOYEG GTO KOTTOPO N UTTOPED va dETUEVETAI E AAAEC TIPWTEIVEC KOl
€v{upa Kal va Ta evepyoTiolel. H anuavtikotepn mpwieivn-uttodoxéag Ca ata QUTIKA
KOTTapa @aivetal va gival n KaAgodouAivn (calmodulin). K&Be poépio KaAuodouAivng
pTTopEi va decpevoel 4 atoua Ca. H KaAuodouAivn evepyoTtoleital degpevovtag 1o Ca
Kal oXnuati¢ovtag oUPTIAOKO. TO GCUUTIAOKO QUTO MTIOPEI VO TIPOKOAEDEI TIOAAEG
GUEDCEC (PUOIOAOYIKEG QVTIOPACEIC GTO KUTTAPO pubuidovtag TIC PWOPOPUAIWGEIC KAl
N dpdon oMWY ev{Ouwv Kal TipwTteivwv (Allan and Trewavas, 1987).

To KUTOTTAQOUOTIKO Ca €AOTTWVETAL €iTE PE TNV €KPON ATIO TNV TIAACUOTIKN
MEUBPAVN €ite pe TN OLUCOWPELCN HECA OTO opyavidla. YYPnAd emimeda Ca €xouv
METPNOEI péoa OTO XUUOTOTIIO, OTA TIAAGTIOIN KOl OTO PITOXOVOPIO, OTOV TIUPHVA Kol
OTO €VOOTIAAGHOTIKO OikTuo. Méoa oTa opyavidla €ite dECUEVETAI PE AVIOVTA €iTE
OeopEVETAI OTIC HEUPBPAVECG TWV opyavidiwv. Ta opyavidla ival aTto0nNKEVTIKOI XwPOol
yla 1o Ca. ZuoowpeLouv Ca To 0TI0i0 dIOPOPETIKA Ba ATV TOEIKO YIO TO KUTOTIAQGHA
(Allan and Trewavas, 1987).

To Ca péoa oto KOTIOPO OIOKPIVETAL 08 KUTOTIAOCHOTIKO, OUTO TIou PBpioKeTal
OTO KUTOTTAOCMO Kal Evd00PYavIdIOKO, autd TIou BpioKeTal péoa ota opyavidia. Ta
opyavidla pubuidovtag t pony Tou Ca TPo¢g 10 KUTOTTAACHA, pubuiouv yeyovota Tou

KUTTAPOU TIOU €€apTwvTal oT6 T0 Ca. To evdoopyavikd Ca pubuilel éviupa Tou
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Bpiokovtal péoa ota opyavidla Kol OECHEVUEVO ECWTEPIKA OTIC MEUPRPAVEC TwWV
opyavidiwv. To KutoTTAaoUOTIKO Ca puBuilel éviupo OECHEVHEVO EEWTEPIKA OTIC
MEUBPAVEC opyavidiwy KOBWCE Kal 0TV €EWTEPIKN MEUPBPAVN KAl AVw ETTIPAVEID TNG
EOWTEPIKNG HEUPBPAVNG Twv MIToXovdpiwv. Mo Tapddelyuya n dpactneIoTnTa TWV
ev{UUWV KIvaon TIpwTeivmv (protein kinase) otoug XAWPOTIAACTEC KAl 0udPOYovAao
Tou NADH «kai kwvdon touv NAD ota pitoxovdpla, puBuidovial omoé 10
KUTOTIAOOMOTIKO Ca (Allan and Trewavas, 1987).

Nna 1o oxnuatiopo tov NADP aTttaiteital n @wa@opuAiwon Tov NAD péow g
opdaon¢ tou evlOpou Kivaon tou NAD. To évlupo kivaon Tov NAD eival 1o TpwTto
évluo Tou Bpebnke OTI e€aptatal amd to Ca Kal TNV KOAPUOOOULAIVN. Oswpeital
MAAICTO TO MO XOPAKINPIOTIKO V(U0 €E0PTWHEVO OTIO TNV KAAUOJOULAIVN.

Otav avédavovtal To E€TMEdA TOU KUTOTIAGCMOTIKOU Ca, EVEPYOTIOIETAl TO
é¢vluuo kivaon tou NAD kalt 1o NAD @waog@opuhiwvetal ge NADP. Xuvenwg, o€
METABOAIKOUG 0d0U¢, OTwC NG YAUKOAUGONC Kol Tou KUKAou TCA, OTIou aTtaiTeital
NAD kai NADH, o g@podiaopuog ye NAD pelwvetal. AvTtiOeta katd tn BloolvBeon
TWV PWOQPOPIKWV TIEVTOJWV, TWV OUIVOEEWV KAl AITTOPWY O0&EWV KABWC Kal OTo
ewtoovotnua | (PSI) Tn¢ ewrtoouvbeong, omou artaiteitar NADP kou NADPH, o
e@odloouog pe  NADP  auvéavetal.  ETopévwg  XOUNAEG — OUYKEVIPWOEIG
KUTOTTIAQGUOTIKOU Ca €uvoolV PETABOAIKOUG 000UC, OTIWG TNC YAUKOAUGNC Kal TOU
KOKAOLU TCA. Evw, LvPnAéC GCUYKEVIPWOEIC €uvoolV TN PlooclvBeon Alyvivng,
OPWHATIKQWV 0&EWV, AMTIOPWV 0&EWV, VOUKAEIVIKWV 0EEWV KOl OUIVOEEWY KABWC Kal

N ewtooLvBeon (Allan and Trewavas, 1987).
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1.5. PUBuion aoBeoTiov yéoa oTo KOTTAPO

To KOTTOPO puLBUIel TIC OLYKeEVIpWOoEel Ca pe TN OOTEPATOTNTA TNG
TIAGOUOTIKNAG HEUBPAVNG MECW TWV TIPWIEVIKWV-TIOPpwVY (channels Ca), tnv IP3
(Inositol  1,4,5-triphosphate) kot P4 (Inositol 1,3,4,5-tetraphosphate), pe 1NV
avtoAAayn H+ Kal pe Tig avtiieg Ca.

H diamepatdtnta Tov TTAACUOAAUPOTOC oTo Ca €ival OXETIKA XOunAr. Av Kal
pMTTIOpel va oANGEEl AOYyw KATIOIWV  €PEOICUATWY KATA TN OIAPKEID  KATIOIWV
SlEPYATIV, OTNV KAVOVIKN TNG OUWC KaTdotaan n PeUPPAvVN 0pa w¢ EUTIOBIO yia TN
peTa@opd Tou Ca péaa oto Kutotthacpa. (Allan and Trewavas, 1987).

>1a KOTTapa ypriyopn Kivnon peyoAwv Tocotntwv Ca uTopei va emiteuxOei
MECW TNG EVEPYOTIOINONC TWV TIPWTEIVIKWV-TIOPWV yia To Ca, Ta oToia Bpiockovtal
oTnv TTAAoUaTIKn YePBpdvn (Allan and Trewavas, 1987).

H opuovikd TipokaAolpevn vdpoivan ¢ phosphalitylinositol 4,5-bisphosphate
EXEl WC OTIOTEAECUO TNV aTeAeLBEpwon TN vdatodioAutig IP3 (Inositol 1,4,5-
triphosphate) péoa oto kutoTAacua. H IP3 TtpokaAei ypriyopn armeleubépwon tou Ca
om0 EVOOKUTTOPIKEC aTToONKeg Ca. ETiong, umapxouv evOEielg OTI N WO@POPULAIWGN
¢ IP3 og IP4 (Inositol 1,3,4,5-tetraphosphate) evepyoTttolei TNV €i0000 €€WKUTTAPIKOU
Ca péoa ato kutomAaopa (Allan and Trewavas. 1987).

H petagopd Ca pttopei va yivel pge avtigeTa@opd Prl'. ZToug XAWPOTIAACTEG, N
ponl H+ amd 10 oTpwua PTIopEl va TIpoKaAéael TNV €lopor] Ca YECw AVTIHETAPOPAC
Ca2+/H+. Mapopolog Unxaviopog petagopdag Ca dpa kal ota pitoxovopia (Allan and
Trewavas, 1987).

O1 avrtAieg Ca (Ca2+ ATPases) Bpiokovtal KUpld OTO T