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Evyaplotieq

Oa NBeAa va euxaploTiow Bepud v Kabnyntpla K. Anuripkou AvBoUAq,
Kabnyntpia tou tuAuotog [ewtoviag PutikAg Moapaywyng Kol  AypoTikoU
MepiBdAAovTog Kai dlevbuvTpla Tov Epyaotnpiov Edagoioyiag. Emiong, Ba néeia va
TNV EUXAPIOTNOW VIO TN CUPMPETOXN TNC OTNV €EETACTIKN ETUTPOTIN, TO XPOVO TIOU
aQIiEpwae atnv d10pBwan TN¢ aPoLoaE TITUXIAKNC KOl TN ol TTov Pou TIOPEIXE
OAQ QUTA TA XPOVIO TWV GTIOLOWVY HOU.

AKOun, euxaplotw Bepud Tov K. Aviwviadn BoaaoiAelo, AéKTOpag ToOUL
Tunuatog MewTtoviag dutikng Mapaywync kal AypoTikoU [MepIiBEAAOVTIOC yia Tnv
kaBodnynon kai Tn Ponbeid tou OTIoINdNTIOTE OTIyU TOo XPEIO{OPOoUY Kal yia TNV
OMEPIOTN CULUTIOPACTOCN KATA TN OIAPKEID TWV OTIOLdWV HoU. Oa rBeAa emiong va
EKQPAcwW TIC OepuéC HOL euXaploTie¢ oTnv KaBnyntpla K.Mapia ZakeAAapiov-
MOKPAVTWVAKN yio TNV TIOAUTIUN Poreia yia tnv TePATwan TN TITUXIOKAG HoU
gpyaaciac.

Oa nbela emiong va euvxaplotiow TNV Katepiva MOAAa, Ymoyneia
AddkTopa TOL TUAMATOC Tewtoviag Putikhg Mapaywyng Kol  AypoTikoU
MepiBdAAovTog, yiaTi Xwpi¢ ™ BonBeid g n ouyypaer autic TNE epyaciag Ba nTav
TTOAD OUCKOAN, ylO TO OMEIWTO evdla@épov, Tn Ponbela Kal T CUUTIOPACTACH NG
TO00 KATA TNV EKTEAECT] TOU TIEIPAUATIKOU PEPOLCG OGO KAl KOTA TN GLyypa@r T¢.

TENOC, BEAW VO ELXAPIOTHOW aTO KOPAIAC TOUG YOVEIC PoL, TOV adepPo, TNV
adePP HOUL Kal TOo QiAo pou TETPO yia TNV OayaTn TOUG KOl T GLVEXN NBIKN Kol
OIKOVOMIKI] CGUUTIOPAOCTACH TOUuC OXI UOVO KOTA TN OIAPKEID TNG EKTIOVNONCG NG

TITUXIOKNAG MOU EPYOTiag aAAG Kal KOO OAn 1n SIAPKEIA TWV GTIOLOWVY HOU.
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MANEMIZTHMIO GEZZAAIAZ
FEQMONIA, ®YTIKHZ MAPATQIrHx & ArPOTIKOY MEPIBAAAONTOX
KOAOKYOAZ 0QOMAX MTYXIAKH AIATPIBH

MepiAnyn

YKOTIOG TNG Tapolaoag TITUXIOKACG JIOTPIBAC €ival N PEAETN TNC CUUTIEPIPOPAC
OPICUEVWVY £DAQPOREATIWTIKWVY PIAIKWVY TIPOG TO TIEPIBAAANOV OE £00@QOC PUTIOCUEVO HE
VITPIKO dlwTto (NON-N) Kal n €midpacr] Toug OTO GTIOVAKI TIOU KAAAIEPYRONKav oTo
€da@o¢ autd. Mo Tov OKOTO auTo, wC EOAPOREATIWTIKA XPNGCIMOTIOINONKAY 0
{eONIBOC, 0 WPTIETOVITNC, 0 YKOAITITNG KOl T0 ouoTAuata autwv (Z-B,Z-GR kal Z-GY).
270 TIPWTO KEPAAAIO TNG epyaaciag £xel avaluBei 0 KOKAOC Tou alWTou, Ol IBIOTNTEG
TOV VITPIKWV OTO £00@0¢, TNV €KTAUCT, TNV BpéPn OT0 @UTO KOl NG TUBOVEG
TOEIKOTNTEC TWV VITPIKWV OTO (QUTO KOI OTO LTIOYEIN KAl ETIQPAVEIOKA UOATA. AKOUO
EXEl avOAULBEl TO QUTO OTIOVAKI WG TIPOG TN HMOPEOAOYIa TOU KAl TIC KOAAIEPYNTIKEC
peBGdOLE TOL KOBWCG Kol OTNV BOTOVIKI QVAAUCT] Kol Ot GAAEC KOAAIEPYNTIKEG
QpovTideq. ETITIASOV €XEI YIVEL ava@opa OTn XPron €00@ORBEATIWTIKWVY YIO TNV HEIWON
NG VITPOPUTIOVONC HE ava@opd oTa OPUKTA (€OAIBO, UTIETOVITN Kal yKoutitn. To
Tieipapa  O1egNXbn oT1o  OeppoKNnTIO, O YAACTPEC TIOU TIEPIEXOUV €0APOC HE
EOOPOPBEATIOTIKO UAIKO Kal VITPIKO A{WT0 0€ OULYKEVTIpwon |OOppm, Ol OToiEg
@UTELTNKAV [E OTIOPO OTIAVOKIOU (Spinacia oleracea). Katd 1 OldpKeEID TOU
TIEIPAUOTOC OTO BEPUOKNTIIO €yvav PETPNCEIC YIO TO OYog Twv @QUTWV. MeTd amo
TIEPITIOu 50 NUEPEG aTIO TNV NUEPA PUTPWONG TWV QUTWV, TA UTA CULAAEXONKOV Kol
OTO €30(0C TIPOOOIOPIOTNKE TO VITPIKO A{WTO, &V OTA (QUTA TIPOCJIOPIOTNKE TO
VITPIKO AWTO Kal T0 &nNpo Bdpog. Ta armoTteAéopoTa €01Eav OTI OAA TA PEATIWTIKA
KupaivovTal oTo idlo emimedo Enpol PApoOUC 0e CUYKPION HPE TO (QUTO TOU PAPTLPO
(M). Emiong €dei€av OTI OAO Ta BEATIWTIKA al&noav 10 UYPOE Tou QUTOU Kal @aiveTal
OTl ota @uTtodoxeia ota oroia TPooTEBNKav N Kol BEATIWTIKA. Ta BEATIWTIKA
Bordnoav onUAVTIKA GTNV MPEiwan Tou VITPIKOU alwTtou 1o £€d0@o¢ g€ oUYKPION HE
TOV PAPTUPO GTOV OTIOI0 TIPOCTEBNKE POVO AlwTo. AKOPA PBpeBnke OTI N Xpron Tou
YKOITITN €iXe TN MEYOAUTEPN OTTOTEAECUATIKOTNTO OTNV HETAPOPA TOU VITPIKOU

adWTOL OT6 TO £0AMOC OTO PUTO.



MANEMNIZTHMIO OEXZANIAZ
FEQMONIA. ®YTIKHZ MAPAIQIrHz & ArPOTIKOY MEPIBAAONTOX
KOAOKYOAZ 0QMAZ MTYXIAKH AIATPIBH

Ke@aiaio 1: Elcaywyr

1.1 KOkAo¢ touv alwTtouv

To alwto gival éva amoé 1a 27 amopaitnTa XNUIKA otoixeia yia m {wn. Madi
pe TOV GvOpoKad, To LOPOYOVO Kal To 0ELYOVO ATIOTEAOVV, OE TIOCOOTO, T0 96% (KOTd
Bdpog) Twv {wvtavwy opyoviouwv. EIBIKOTEpA, To A{wTOo Eival amapaitnto yia n
{wn KaBW( aTtoTeAEl BOCIKO GUCTATIKO TWV APIVOEEWV KOl VOUKAEIKWVY 0&EWV, OOUIKA
OTOIXEIO TWV TIPWTEV®VY.

MoAAG CLOTOTIKA TWV {WVTAVOV KUTTAPWVY TIEPIEXOLV ALWTO, OTIWG TIPWIEIVEC,
OMIVOZED, VOUKAEIKA 0&Ea, Toupiveg, TILPIMISIVEC, TIOPPULPIVEG, OAKOAOEION Kal
Bitapiveg. Ta dtopa ToU alWTOU, OUTMWV TWV EVWOOEWV TIPOKUTITOLV a0 TOV KUKAO TOU
alwTou, 0 oTtoiog €XEl W¢ Baaon Ta armobéuata TN aThOc@AIPAC. To AlWTo a@alpETal
amo TNV athoo@aipa e TN Olepyoadia NG alwTodETUELONG KOl ETICTPEPEI OTNV
OTUOCEAIPA [IE TNV ATIOVITPOTIOINCN.

Ektpdtal ott 25* 106 t alwtou a@aipolvTal £TNCIWE OTo6 Ta €dAPN TWV
H.M.A. pe ta oLYKOUI{OUEVO TIPOIOVTA KOl PE TNV €KTTALON Twv £dagwv. Ma
Airtavon twv KaAAlgpyelwv 3* 106 t alwTou TIpocoTiBevtal KABE XpOVO HE TN HOP®N
NTTOOPATWY (KOTIpId, oupa, Aimacpata). Emiong pia 100d0vaun moootnta alwtou
TIPOOTIOeTal e TN BPOXOTTIWON HE TNV eVUOATWAN TwV 0EEIdiwv Tou alwWTou TIOU
oxnuati¢ovial oTnv oTUOCEAIPO OTIO TIC NAEKTPIKEC EKKEVWOEIC. TO TIO CNUOVTIKO
TuApa (10* 106 t alwtov) ETIOTPEQPEL PE TN PIOAOYIKN d&apevan Tou adwTou.
AIG@OPEG avopyaveg KOl TIAPO TIOAAEC OPYAVIKEC €VWOEIC OlWTOL UTIOPED va
Bewpnbolv w¢ ocLoTaTIKA ToL KUKAOL Tou alwtou: N2, NEE, NOE, NCX, NEEOEE
H mapouaoia tou alwtou atn @Uaon €XEl TIOIKIAEC HOPPEC, OTIWC €ival N apuwvia (NH ),

N auuwVIoKN pida (NH” ), to aéplo popiako alwto (N?), n vitpwdng pida (NEN ) kai

n vItpIkn pia (NON).



MANENIZTHMIO OEZZANIAZ

Eikova 1.1 O kOkAog tou alwtou (http://kalathaki.wordpress.com)

Ol evwaelg auTe gival duvatdv va TPOTIOTIOMB0UV PJECA GTO PUOIKO, XEPTQio
Kal LOATIKO, TIEPIBAAAOV OIOUEGOL  JIOPOPWY PETOOXNMOTICUWY, OTIWG E€ival N

déapeuon agpiou N , n appwvioroinon/avopyavortoinon Tou opyavikol alwTov, N

VITPOTIOINGT NG OPPWVIOKNC pPiag, N OKIVNTOTIoiNan alwtou €ite pe pdoAnyn armo
™ BAGCOTNON, OAAG KOl OTI60 TO MIKPORIOKO TIANBUCHO Kal N ATOVITPOTIOINGT ME N
XWpPI¢ agopoiwon. Kabes pia  diepyacio  umopei  va  Tipayuotortomnei  amd

OUYKEKPIPEVOUC HIKPOOPYOVIGHUOUC.

AppwvioTioinon

To TPOGAAUPBOVOUEVO aTIO TOUC OPYAVICHOUE aVOPYaVO AWTO EVOWMUOTWVETAI
OTIC OPYOVIKEC EVWOEIC EVTOC TWV OPYOVICUWVY KOl GUUMUETEXEI OTIC OlEPYOCTieC TOu
METABOAIGUOU. ETavépxetal oTo afIOTIKO TEPIBAANOV €iTE ¢ TAPATIPOIOY TOU
METAPBOAICHOU €ITE WG OPYAVIKI] OUCIO VEKPWV OPYOVICHWY i TUNUATWY OPYOVIGHWV.
MoAAoi eTepOTPO@OI OpyavicHOoi (BakThpla Kol JOKNTEC) TIOL OTIOVTOUV OTO £00QOC I
OT0 VeEPO XPNOIYOTIOIOUY aUTO TO TIAOUCIO 0€ A{WTO OPYOVIKO LTIOCTPWHO KOl TO
METATPETIOUV OTNV Ovopyavn OUPPWVIOK Hoper). H digpyacia autr ovopdadetal
OJUWVIOTIOINGN 1 OvVOPYyavoTIoinon KOl TIPAYUATOTIOIEITOl amo  €EEIOIKEVEVOLC
OpPVAVIOHUOUC o€ BaBUO TIOU OUAOEC OPYOVICHUWY £XOLV EEEIDIKEVTEI VO AUUWVIOTIOIOHY

OUYKEKPIUEVEC alwTOUXEC OPYAVIKEG EVWTEIC.


http://kalathaki.wordpress.com

MANEMIZTHMIO OEZZAAIAZ
FEQMONIA, ®YTIKHX NMAPAIQrHx & ArPOTIKOY MEPIBAAAONTOZ
KOANOKYBAZ 6QMAZ MATYXIAKH AIATPIBH

Nitportoinon

210 €0a@gOoC I OT0 VEPO N avopyavn OUUWVIOKN HoP@r HETOTPETIETAI OE
VITPIKA. H diepyaaia autr] ovopddeTal vITPOTIoinan, yivetal amd €EEIOIKEVPEVOLC
opyaviopoU¢ Kal cupPaivel o dU0 PACEIC. T PETOTPOTIA TNG AMPWVIOKNAC HOPPNG O
vitpwon L(NH/tt+ —> NOT pe tn 6pdon tou Poktnpiou Nitrosomonas) Kai 1n
peTatpoT) NG vitpwdoug pifag ot vitpikp (NOT —> NOn pe 1 dpdon TOUL
Baktnpiou Nitrobacter). O1 YIKPOOPYOVIOUOI Ol OTIOIOI TIPOKAAOUV TN VITPOTIOINGN
gival XNUEIOCUVOETIKOI aUTOTPOPOI KOl XPNOCIUOTIOIOUY TNV EVEPYEID TNG O&eidwanc.

Ta VITPIKA 10VTa UTTOPOUV VO XPNGCIKOTIOINB0oUV amo OAd T QUTA AUECWC.

ATtovitpoTtioinon

Ta VITPIKA GAATO TIOU TIPOCGAOUBAVOVTAL OTI6 TOUG AUTOTPOPOUC OPYAVIGHOUG
MTTIOpeil va  akoAouBrjcouv Kal TIOAI TIC OlepyaoieC NG OUPUWVIOTIOINCNG KOl
vitpoToinonG. YTIAPXEl OPWE Kal N 000¢ TNG OTIOVITPOTIOINGNG OUTWV Of HOPIaKO
alwTto N oto o&eidia tou alwtouv NO kot N20. H armmovitpoToinan TpayuoToTionTol
dla Tng dpaon¢ Paktnpiwv, OMw¢ o Pseudomonas kal cgupPaivel uTtd avagpoPleg
OUVONKEG, TIX G€ OVETIOPKWC OEPI(OUEVA €DAPN | OE €0A@N UE LPNAR TIEPIEKTIKOTNTA

g€ 0PYQAVIKI) ouaia.

Elopo£g Kal eEKpoEC alwTou OTO £d0@OC

Ava@épetal OTI n PBIOAOYIK) dECUELAN TOU adWTOU TIPOCHETEL OTO £0AMOC
To00TNTEG alWTou TIoL avépxovtal oe 90-140 * |06 t alWTou TO XPOVO, EVW
TIOPAAANAC Ol avOPWTIOYEVEIC OPACTNPIOTNTEC TIPOCOETOLV OTO €00@QOC KAl TNV
atgoc@aipa 140 * 106 t alwTtouv KABE Xpovo. XTI dPACTNPIOTNTEC OUTEC EKTOC OTIO
TNV Ka0Oon  Twv  yolovepdkwyv, TNV TOpOywyr  NAEKTIPIKNG — EVEPYEING
ouuTiepIAaUBAveETal Kol N yewpyia e TNV Tapaywyn {WIKAG  KOTIPOU  TWV
KTNVOTPOQIWV aTIORAATWY Kal TN XPNOIUOTIoiNoN OUTAG Kol TEAOC PE TNV TIApAywyn
Kal XPNOIKOoTIoINGN TwV avopyoavwy alwToUXwV AITIOCUATWVY.

Ol amwAele¢ adToL HE ATIOVITPOTIOINGT TIaPATNEOLVTIAl PE TNV TIOpOoUCia
Mikpoopyaviopwv Pseudomonas, Achromobacter koi Micrococcus o€ pH = 4,9-5,6
(amtwAela w¢ N20) 1 pH=7,3 - 7,9 (N2). To alwTto emiong pmopsei va egagpwOei pe n

HOP®N appwviog.
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Ta peydAa TpoPAnuUaTa oTo TIEPIBAAAOV TO dnuiovpyolv N TIEPICOEID TOU
0a{WTOL OTO AYPOTIKO OIKOGUGCTNHA, Ol EKTIOUTIEG AMMWVIOC KOl OEPiwv 0&EIdiwv Tou
alWTOL CTNV aTUOCEAIPa KOBWC Kal ol arwAegle Tou N-NO3 Kkal diaguyn Twv
VITPIKWV HE EKTTALGN OTOUC LTIESAPIOVC UOPOPOPOLC 0PICOVTEC KOl AOITTOUC LAATIVOUC
aTtodEKTeG (Aipveg, TTOTAMIO, TiNyeC, BAaAaooeg). H Tepioaela Tou alwtou oTo £daQOC
eTNPEAdel apvnTIKA TN PIOTIOKIAOTNTO TNG XAWPIdAC w¢ Kol TNV TOCOTNTO TwWV
OYPOTIKWV TIPOIOVTWV.

H e€oépwaon Kal 0 EUTTIAOUTIOUOC TNE OTMOC@AIPAC HE aPPwvia €Xouv oav
arotéAecpa TNV o&ivion Tou €3A@OUC KATA TNV ETMOVOEOPA KOl amobscon NG
OUMWVIOG PE TIC PBPOXOTITWOEIC KAl TN VITPOTIOINGN TOU OUUWVIOKOD 0alWToU OTO
€000oC¢. AKOuN, dnuioupyeital 6&vn Ppoxn HE TNV avtidpoon NG Opuwviag otnv
atpoo@alpa Pe oéeidia tou Beiov (Tapayetal Ok appwvia). TEAOC, TO €DAQPIKO
0Owp emPBapuvetal pe N-NO3 pe amotédecpa TNV EPPECN OUPPBOAN, TOU OTO

(PAIVOPEVO TOU ELTPOPICUOD.
1.2 H 1I31a01TEPOTNTA TWV VITPIKWVY OTO £00¢OC

To evdIA@EPOV TWV ETTIICTNUOVWY YIO TN BpEPn TWV @QUTWV EKONAWBNKE 10N
amé TIC apXeC Tou 190U alwva, OTIOTE APXICE N Olepelivnon Twv OTTOPAITNTWY
OTOIXEIWV YIO TNV AVATITUEN KOl TNV OAOKANPWGN Tou BIOAOYIKOU KUKAOUL TOU (UTOD.
ZNUEPA YVWPI(OULUE OTI TO PEYOADTEPO PEPOC (92-95%) TOu PUTOU ATIOTEAEITAIl OTIO
avepaka (C), ouyovo (O) kai vdpoyovo (H). To vmtdAoimo (5-8%) arttoteAsital amo
GANa 14 armopaitTa avopyava OTOIXEIO Kol PEPIKA PN ATIOpaitnTa yio T0 @UTO,
ETMioNg avopyava atolxeio. ATo 1a 14 amapaitnta otoixeia ta €1 (6), donAadr alwTo
(N), pwoeopog (P), kaAlo (K), B¢io (S), aoBéotio (Ca) Kal payvriaoio (Mg), 0Twg Kal
Ta C, (T kot FF xpeidlovtal 610 QUTO € PEYAAEC TTOCOTNTEG KOl KOAoULVTOl KUpla
OpeTTIKA OTOIXEID 1 POKPOCTOIXEiO Kal 1O UTIOAOITa  dnAadr) aidnpog (Fe),
Pevddpyvpog (Zn), payyavio (Mn), xoAkoc¢ (Cu), Bopio (B), poAuBdaivio (Mo),
KopBaAtio (Co) kal xAwplo (C1l) amaviolv GT0 QUTO O TIOAD MIKPEG TIOOOTNTEC KAl
KOAOUVTOI [XVOOTOIXEia. ZTOoIXEio 1o OoTmoia gV €ival amapaitnTo OTo QUTA OAAG
Bpiokovtal atoug 10Tov¢ gival 1o vatpio (Na), 1o geAfvio (Se), 1o Bavadio (V), 10
Tupitio (Si) kal 1o Kaiolo (Cs). AmM6 Ta TOPOTAVW OTOIXEi, TOov GvOpaka, TO

LVOPOYOVO KOl TO 0ELYOVO TO PUTO TA TIPOCAAUBAVEL aTId TNV ATPHOG@AIPA (TOV 0EPa),
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EVW TO UTIOAOITIO 13 TO ATIOPPOPA HE HOPEN LAATIKWVY SIOAUUATWY amd To £daPOc,
MECW TWV PIJIKQV TPIXIdiwV.

To &{wTto oLVIOTA BACIKO CUCTATIKO OPKETWV EVACEWV TWV I0TWV TWV QUTWV.
TETOIEC EVWOEIC €ival Ta OMIVOEEQ, OUVEVILUA, TO VOUKAEOTIOIO, Ol TIOUPIVEC Ol
TILUPIYIBIVEG Ol TIpwTEiveC (TteplEXouv 18% N) Kal N XAwWPOMUAAN. Ao 10 N Twv
QUMWY T0 70% PBpiokeTal OTOUC XAWPOTIAACTEC. ZUVETIWG TO GA{WTO €ival 1O
BePEAIOEC OTOIXEIO yIO TNV AVATITUEN, TNV KOPTIOQPOPIa Kol TNV OVOTIOPAYywWYr] TOU
@UTOU KOl OgV TIPETIEl OE KOUIA TIEPITITWGON VO UTIAPXEl EAAEIPN] TOL N PEIWMPEVN
TIEPIEKTIKOTNTA TOU OTO €d0@0C. TO HOPIOKO AlwTo €ival oTolxeio, adpaveég, GOGHO,
AYyELOTO, O AEPIA KATAOTOON KAl w¢ TETOIO OE WTIOPEL va xpnoldoroin®si amd 1o
@LTO. To AlWTO NG OTUOC@AIPAG OeCPEVETAl OTO  €30@MOC OTI0  KOTnyopia
MIKPOOPYAVIGHMVY TIOU KaAouvtal alwtofBoktipla. Ta @utd amoppo@olv 1o AlwTo
om0 TO £3a@o¢ pe Ta PIJIKA TPIXidla gg pop@nr 16viwv. Ta vitpikd 1ovia (NO-)
TIPOCAQUPBAVOVTAl YEVIKWG ME MEYOAUTEPN EUKOAID Ot OTI TO OUMWVIOKA 10VTO
(NH4+). Attoppo@enaon ng VITPIKAG Mop@rig augdvel To pH tou BPeTTIKOU SIGAUUOTOC

EVW N OUMWVIOKN HOPEN TIPOKOAEL peiwan tou pH.

Ol amaItNoEIC TWV PLTWV 0 AlWTO

To etiolo 100d0ylo tou alwtou e€ival n Bdon yia Tov KaBoplopyd ¢
AITTAVTIKAG TIOAITIKIC Y10 VO KOAU@OOUV Ol aVAYKEG TwV QUTWV O BPETITIKA OTOIXEIA.
To €id0C TWV QEUTWV KOl 0 YEVOTUTIOC OUTWV, Ol €DAQIKEC KOl KAILOTIKEC GUVONKEG
KaBopilouvv Tnv aTtodoaon Kal EMOUEVWG TIC AVAYKEG TWV QUTWY 0€ AlWTo.

210 OItNPA CUPTIEPIACMBOVOUEVWY KOl Twv PI{wV N TToootnTa Tou N TI0U
TIEPIEXETON O€ auTa eival Tepimou 120 kg N/ ha. Ot avaykeg Toug Katd 10 QBIVOTIWPO
gival pikpég. H mpooAnyn tou N avédvetal pe Bpadeic pubuoldg v avoién. To Mdio
Kal lo0bvIo o1 avAyKeG TwV QUTWVY e€altiag tn¢ TaxLTATNEG avATITLENG €ival KOTA Péoo
0po 1,6 kg N/ ha Tnv nuépa. Katd tn SIAPKEIO TOU KOAOKAIPIOU Ol NUEPITIEC AVAYKEC

oe alwrto eival Tepimov 6 kg N / ha/ nuépa.
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‘EKTIAUGCT TWV VITPIKWV KAl ATIWAEIEG alWTOV

‘Otav ov €TrOlEC BPOXOTITWOEIC 1 Ol apdeVCElC €@OdIAlouV TO €d0@POC ME
TI000TNTEG LAATOG TIOV LTIEPPaiVOLY TNV €EATUICODIATIVON, N ETUTIAEOV TTOGOTNTA TOU
00aTOC Il OTIOUOKPUVETOL PE TNV ETIIQOAVEIOKN aroppor] 1] dinbeital ota Pabltepa
OTPWUATA TNG EDAQPIKNACG KATAVOUNC.

Ta VITPIKA 16VTa TIou BpiokovTtal 6To €00@IKO dIAALUA EITE PETAKIVOUVTAL OTA
BaBUuTEPO GTPWOUATA TNE EQAPIKNC KATOVOUNC KOl OTN CUVEXEID OTA ETTIPAVEIOKA KOl
uTIOYElD VOOTA, €iTe dlaAVOVTOl oTa LAATA ATIOPPONC Kal 0OeVOLV OTIC AiPVeG, OTO
TIOTAMIO KOl OTIC BGAAOTEC.

O1 TTOCOTNTEC TWV VITPIKWV TIOU OTTOPAKPUVOVTAL JE EKTTALCN €€apTwvTal amo:

1 Tnv Tooomta Ttou 0dato¢ Tou dIndeital ota PablTEPA OTPWHATA NG
£00@IKNC KATOVOUNC

1 Tn GUYKEVIPWAON TWV VITPIKWV 10VTWY TOU £0AQOUC

*  TIg TOGOTNTEC TWV TIPOCTIOEPUEVWVY AITIOCUATWVY

1 Tov T0T0 Tou €8APOUG

1 Tnv TIEPIEKTIKOTNTA TOU €0A@OULC CE OPYAVIKI] OLCIO Kol TOug PLBPOUC
OVOPYaVOTIoiNGNG TOL OPYaVIKOU alwTou

1 Tn dpaoTnPIOTNTO TWV PIKPOOPYAVIOHUWY TOU £3AQOUG

1 TIC ETMOXIKEC OIOKUUAVOEIG

1 Tn @uUTOKAALYN

1 Tov TUTI0 TNG KOAAIEPYEIOG

1 TIig BPOoXOTITWOEIC Kl apdEVTEIQ

ATIO £pEVVEC TIPOKUTITEI OTI G€ YUPVO £da@og N artwAela NO.T pe €kTtAuan givai
TIEPITIOU JITIAACIO PEXPI TPITTAAGCIO OTIO OTI OTO iO10 £d0MOC PE KOAMEPYEIEC KOl EVVEN
(POPEC PEYAAUTEPN ATIO OTI OTO 010 £1aPOC PE AEIBADIKI) QUTOKAALN.

Me tov 6po yuuvo £da@ocg O¢ YiveTal ava@opd JovVo OTnv aypavdartaucn oAAG
IO GUXVA OTNV ETIOXIKA TIAPAUOVE] EVOC aypol XwpPIi¢ @UTOKAALYN €EAITIOG TOU TUTIOU
NG KAAAIEPYNTIKNG SlaxeEipiong.

v EMaGda Kol otnv Tapagecoyelo {wvn Ta  XEIMEPIVA aItnpd  dev
KOAUTITOUV TO £00@0¢ KOTA TOuC BepIvoDC PNVEC OTIOTE N EKTTALGN KOl N VITPOTIOINGoN
0ev guvvoolvTal eEautiag NG EAAEIPNC €dAQIKNG vypaaciag. O1 BepIVEC KOANIEPYEIEG
OMWC Ol 0TT0iEC TLYKOMICoVTal TO PEBIVOTIWPO, OEV KAAUTITOUV TO £D0QOC O€ ETTOXI] TIOU

Ol KAILOTIKEG OLVONKEC EVLVOOUV TN VITPOTIOINGN KOl GTN GUVEXEID TNV EKTTAUCN TOOO
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TOU QAVOPYOVOTIOINBEVTOG adwTou, 0G0 KAl TOU UTIOAEIUUATIKOU adTOU TWV ETNCIWV
KOAAIEPYEIWV.

O pubuog mpoéoANYnE oL alwTtou dev gival oTabepOC KATA TN SIAPKEI TNG
KOAAIEPYNTIKNAG TIEPIOBOU, OAAG €EOPTATON ATIO TOLC ETIOXIOKOUE PUBHOUE OVATITUENG
TV QUTOWV. O1 KOAAEPYEIEG TIOU OV KAAUTITOUV TIANPWC KAl HOVIPMA TO €d0@p0oC
O@EAVOULV PEYAAO TIEPIBWPIA YIO EKTTAUCT TWV VITPIKWV 10VTwv. Ol €0pwoTeC OUWC
KOAAIEPYEIEC TIPOOQEPOLV  TIANPN KOOI PAKPOXPOvIa  KAAuwn. Ta  A€iBadika
KTNVOTPOPIKA @QUTA €ival Ta TIAEOV OTTOTEAECHOTIKA QUTA VIO OTTOTEAECHATIKI)
dlaxeipion tou €dGQOUC KATA TNG EKTTAUCTG TWV VITPIKWV 16vIwv. Otav Opwg Ta
mopBéva  AslpVIo  €0A@N  KOAAEPYOUVTOl HE OPOTPIdIEC  KOAAIEPYEIEC TOTE
TIOPOATNPEITAI EVTOVN VITPOTIOINGN KOl HEYAAEG ATIWAEIEG VITPIKOU alwTou.

‘Otav yivel N GUYKOUION TWV ETNOIWV KOAAIEPYEIWV TOTE €€AITIOG TNG OIOKOTIAG
NC TIPOCANYNE aldwTou 0T TA QUTA 0 PUBUGC EKTTALCONG TWV VITPIKWY av&avel. Mo
TOV TIEPIOPIOHPO TNG EKTTALONG TWV VITPIKWY TIPOTEIVETAL N EQAPUOY PBEATIWHEVWV
TOTIWV OPEIPICTIOPAC, N OTIOPULYT @OIVOTIWPIVIV 0PYWHATWY, N TIPWIUN E0PIVE) GTIOPA
KOl N €Qapuoyr] Twv adwtolXwV NITIOCUATWY O€ TIOAAEG OCEIC.

Mo ™ peiwon TN EKTTALONG TWV VITPIKWV UTIOPEI va €QOPUOCTEl To o0CTNUA
MG evOIAPEONC KOAMEPYEIOG OVACXECNC KaTA T OIAPKEID TOU  Xelhwva. H
KOAAIEPYEIO QUTA TIPOCAAPPBAVEL TNV TTOCOTNTA TOU VITPIKOU aldmTou Tou £3A@oug, i
aTteEAELOEPWVETAlI TO AJWTO OaUTO OTO £00@QOC HETA T GUYKOUION TN¢ KUPIOg
KOAAIEPYEIOG. H evdldueon KOAANEPYEID UTIOPED va TIEPIOPICEL TNV E€KTTAUCHN TOUL
alwtou Katd 40-50%.

Ta KNTTEVTIKA avTiBea HE TIC OPOTPIAIEC KAAAIEPYEIEC ELVOOUV TNV EKTTAUGH
TWV VITPIKWV. Ta KNTIELTIKA &V KAAUTITOUV TO £00(QOC YIO HEYAAO XPOVIKO dIACTnua,
OEXOVTAI OUXVEC KOl TIOAEC KOAAIEPYNTIKEG EPYATIEC UE ATIOTEAECUO VA OLEAVOLV TNV
OVOPYOIVOTIOINGN TOU OPYaVIKOU aldmToU Kol O@QfVOUV GTO £00@Q0C HEYAAEC TTOCOTNTEC
(PUTIKQWV  UTTOAEIMPATWY  TIAOUCIWV O 0pPyaviko alwto. TEAOC Ol  KNTIEVTIKEC
KOAAIEPYEIEC OEXOVTAl EVTOTIKEG AITTAVOEIC TIOU TIOAAEC (POPEC LTIEPPaivouy TIG
OpPETTIKEG aVAYKEC TOUC.

2TOoUC €00@IKOVG TIOPOUG OTav TO £€dagoC eival uypd LTIAPXEl TO LOWP OTO
oTtoio Bpiokovtal Pe SIOAUTHA HOP@N Ta BPETITIKA OTOIXEIO TOU £dA@OUC. Ta OUUWON
€001 GULYKPOTOUV PIKPOTEPO TIOCOCTO LypAaiag amd Ta apyiAwdn. Na 1o Adyo auto

TA AUPWON €3A@N SIEVUKOAUVOUV TNV EKTTAUGT TWV VITPIKWV.
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2TO OpPYyavIKA €0A@N, N TIOCOOTNTA GE OPYOVIKO A{WwTO MTIOPEi va aveéABel ae
1500 kg/otp. To opyaviko A{WTO OVOPYQAVOTIOIEITAI KAl XAVOVTOl PE EKTTALGH TIOAD

MEYOADTEPEC TTOTOTNTEC VITPIKWYV 0 GUYKPION E Ta GLVAON PN OpYyavIKA £3A@n.

Meavr TogIkoTNTa aTa PUTA

To&kotnta NO3' kat Nitpooapivec. Otav n olvBeon TN¢ TPWTIEIVNC
avaoTEAAETAL 1 eTBpadvvetal, TOTE Ta NO3 UTIOPEl va CUYKEVIPWVOVTOL OTO QUTA.
Ta NOT avutolola dev gival TTOAD TOEIKA OTa (WO KAl GTOV Gvepwto, OTav OUWC
avaxbolv ce NOa' TOTE evwvovTal PE TNV aigoyAofivn oto aipa twv {owv, HE
OTTOTEAECUA VO TIOPEUTIOBI(ETAN N 0ELYOVWAN TOL opyaviouol. Ta @UTA JIaPEPOULV
oTnNV IKaVOTNTA Toug va ouykevipwvouv NO3". ‘ETol Ta Aaxavikd Brassica oleraceae
L, Spinacia oleracea L, Apium graveolens, Beta vulgaris, kal Raphanus €xouv uinAn
ouykevipwon NO3", Ao 1ta XoptodoTiK& @uTA To Sorghum sudanense (sudangrass),
TO aypooTwdn OCE OVWPINO OTAdI0 KOl TO KOAOUTIOKI wC OIAO, OVIKOUV OTIC
KOAAIEPYEIEC TIOU MTTOPEl va TIpokaAéoouv dnAntnpiacn (NO3 - NO2) twv {wwv.
Emiong &dMa @utd, 6mw¢ Amaranthus sp., Poa pratensis, kal Bromus inermis
ouykevipwvouy NO3" Kal PTIOPOUV va TIPOKAAEGOULV TO BAVOTO TWV UNPUKOCTIKWVY
{owv.

H ouykévipwon NO3" pelwveral, KaBwg 10 @QUTO TIANCIAdEl TO OTAdIO
wpuoTnTac. lMapdyovteg, TOU €uvoolV TNV ouykevipwon NO3" ota QuId, TIEPI-
AauBdavouv v vPnAn cuykevipwaon NO3" oT1o £€00@0Cg, VEQEAWDEIC NUEPEC, OKiaon,
vywnAR N XaunAn uvypacia, {nNUIEC Twv @ULTWV amd éviopa N QJOVIOKTOVO KOl
avioolOylo BpeTTIKWV oTolXeiwv. H To&ikOTNTa NO2' cival TpoBAnua yia ta
MNPULKOCTIKA {wa. Ta {wa TIou dNANTNPIACTNKAV TIAPOUCIA{0UV OTIOXPWHATICUO TwWV
OVOIXTOXPWHWVY TIEPIOXWV TOU EKTEDEINEVOL OEPUATOC KOl ypriyopn avarvor]. Emiong
ol amoBoAég Kal ol Bdvartol gival ouvnBelc. H To&ikotnta NO2' gival emmiong auvnlng
oe Bpépn (3 PUNVWV) ammo KATAVAAWGN AQXOVIKWV HE LPNAR cuykévipwon NO3. Ta
NO2" uttopei va avtidpdoouv pe OEVTEPOYEVEIC OUIVEC Kal va dWOOLV VITPOCOUIVEC,
TIOU €ival KOPKIVOyoveG. AUTO PTtopei va cupPaivel otov aépa, To £€d0@og, To VEPO Kal
in vivo ota {wa 1) Tov avepwrto.

Amoguyn ¢ ToéikoTijtag NO3 {NOi). H uvynifi cuykévipwon NO3 ato

£00(0¢ Oev OQEIAETAIl TIAVTOTE OTNV TIPocdnkn N-AImacudtwy. 'ETol Ttopatnprionke
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To&IkOTNTa NO3 amd VITPIKA TIoU TIponABav armoé oavopyavoTioincn TNG OPYOVIKNAG
ouaiag, amd mpoodnkn {WIKAG KOTIPOL, ATIO TIPONYOUUEVN KOAAIEPYEID PuXavOwv 1
OTIO OTIORANTA TIOAEWV.

H ouykévipwon NO.T ota @UTA KOTA T GUYKOMION N TNV TIEPiIdO BOCGKNONC
gival avemmBountn, av Kol Kpioiua emineda To&lkotnTag NO3" dev €Xxouv KaBIEpwOEi.
Ta NO3" KOTd T OUYKOMION OVTITIPOCWTIEVOLV AJWTO TIOU OTIATOAIETAL, OG0V aPOoPd
NV avénon ¢ TEAIKAG amodd0onC Kal TNE OLYKEVIPWANG TIPWTEVNC. H auykévipwaon
NO3" pTopei va ammo@euxBei e TOLG €ENC TPOTIOUC:

1) Xopnrynon N-AITIaoPdtwy 6€ TTOGOTNTEC TIOU VA KOAUTITOUV TIG OVAYKEG NG

KOAAIEPYEIOG, OXI OUWC OE TIEpioaEla.
2) Apdoeucn TwV KAAAEPYEIWV YO va PEIWOE n ouykévipwaon NCV, Adyw
EKTIALONC TWV aTIO TO PILOCTPWHA.

3) Ta @UANWDBN AaXOVIKA TIPETIEL VO AITtaivovTal AeAoylopéva pe N.

4) To vepo amd Ta PBpocpéva Aaxavikd, 1ou TepiExovv NO3, Tmpémel va
TIETIETAL. AV XPNOILOTIOIOUVTOl KOVGEPPEG AOXOAVIKWY, TIPETIEL VO KOTAVOAWVOVTOI

OUECWC PETA TO AVOIyUa.

1.3 Z1mmavaki

ZUOTNUATIKA KATATAEN

BaagiAclo: dutd (Plantae)

Juvopotagia: AyyelooTiepua (Magnoliophyta)
Opotagia: AikotuAndova (Magnoliopsida)
Y@opuotagia: Kapuo@uAiideg (Caryophyllidae)

Taen: Kapuo@uAhwdn (Caryophyllales)
Oikoyévela:  Xnvottodiosldr (Chenopodiaceae)
évoc: ZTIvakia (Spinacia)

Eidoc: 5. oleracea

H oikoyévela Chenopodiaceae £xet AvBIKO T0110: *T115 A5 <2> 1 (3)
TIEPIAOUBAVEL ETACIA 1] TIOAVETA QUTA PE QUAAA OTTAY, COPKWAN, KOT €VOAAQYI, TIOU
KOAOTITOVTOI OTIO0 OAELPWOECG ETTIXPIOUA. AVON HIKPA, OTTAd, aA@avr], TIPACIVAOTIA KOTA
KUMOTWOEIC TaglavBieq. Kopmmog KAPUO. ZTIEPUATO HE OTIEIPOEIOEC EUBPULO  TIOU

TIEPIBANAETOL ATIO TO EVOOCTIEPUIO.
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Ta €idn TNg OIKOYEVEIAC €ival KOOUOTIOAITIKNG €EATIAWOEWC KOl @UOVTOI
Kupiwg oe alatolxa e€0a@n (aAi@IAa, oAOQEULTA, OEiKTEC OAATOUXWV E0APWVY).
Oplopéva amd autd ival edWAIPA | BIOUNXAVIKA KOl KOAAIEPYOUVTOL, Ve GAANA gival
QiZavia aypwv.

To omavdki ( Spinacia oleraceae ) gival éva QUAADSEC AOXAVIKA, TO OTIOI0 €XEI

2n=12 Kal 2nN=24 XpWwUOoCwWaTA.

Eikéval.2 To omavaki

Mop@oAoyia dutoL

Pilwpa

To pIIkG cUCTNUO TOU OTIOVAKIOU Eival YEVIKWE XOVTPO KOl Kovto. 'Exel pia
KEVTPIKN pida Kol mapdppila, Ta oTtoia @TAvouv Povo HEXP! Ta TipwTa 5-10cm tou
€dd@ouc.

BAooTog

O PBAOOTOC €ival KOVTOG KAl 0T aUTOV €K@UOVTAIL N TA&IKAPTIIO KAl TA QUAAQ.
Eival Bpwaipog, aAAd ival GKANPOTEPOC aTIO TA QUAAA. ‘OC0 N KOAAIEPYEID WPIHALEL,
0 BAOOTOC PEYAAWVEL Kal TIAPAYEl TNV TAEIKAPTTIA, PE OTEVA, aXUNPAa @OAAQ.

dUA

Ta edwdlya @UANA TOL €ival TTapapplla Kal dlaTAcoovTal e POdaka. Eival
AoBwtad otn PAon TOUC KAl PEPIKEG POPEC KOl oTa TAdyla. Eival moxid, tAaud,

TPLUPEPA, HE PBaBLUTIPACIVO XPWHO, KOl PTIOPEI va €XOULV €iTE KULMPOTIOTH ETTIQAVEIN
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(savoy), €ite Aiyo KLUOTIOTH €TIIQAVEIA (Semi-savoy) ) va gival Agia. 'EXouv XovopIKa
TPIYWVIKO OXNUa 1| UTIOPEI va €ival KOl OTPOYYUAEUEVA, OVAAOYA |IE TNV TIOIKIAIQL.

Avon

Eivar @uto dioiko Kot SIKAIVEC. YTIAPXOUV OUWC KOl TIOIKIAIEG POVOIKEG ] PE
EpUa@POdITa avon.

To OTOVAKI €XEl UEYBAAN OVTOTIOKPION OTIC KAIUMOTIKEC cuvlnkec. Otav n
OlApKEId TNC NUEPAC eival peydAn (>13 wpwv) Kol ol BegpuokpacieC UVWPWNAEG
QVaTITOOCETOl OTIO TOV TIOAD KOVIO PBAACTO €vag avBikog a&ovog Tou @EPEl Mia
EMAKpla TaglavOia (Botpu) amd HIKPA, aoTpoTpdaoiva, SIAKPITA Aven Tta oToia
OTOUPOYOVIPOTIOIOUVTAL YE TN BorBela TOL aVEUOU.

Ta OnAukd aven oivouv TOV KApPTIO KAl OVATITUOCOVTAl OTIC HACGXAAEC TwV
QLAWY eV T APOEVIKA avOn, Ta oTtoia cuvnBw¢ Byaivouv vwpitepa amd Ta BnAukd,
avartiagoovtal o€ Taglavlia Botpu .

KapToi-Zmopol

O KapTog €ival PovVOCOTIEPUO KAPUO TIOU TTIEPIKAEIETAL ATIO GKANPO KOl PEPIKEC
(POPEC ayKaBWTO TepiBAnua. Eival otpoyyuAdg i aykaBwTdg avaAoya UE TNV TTOIKIAIAL.
‘'OAEC Ol EUTIOPIKEC TIOIKIAIEC £x0LV Agioug KapTioUuC. To QUTO KITPIVIEL 0G0 Ol GTIOPOI
TIANc1adouv oTnv wpigavan.

e éva YPOUUApPIO LTIAPXOUV Tiepiou 90 OTIEPUOTO, €VW N TIOGOTNTA TOU
OTIOPOL TIOU XPEIAdeTal yia armevBeiag amopd sival 1-1,5 Kg/ otpéupa. Oa TpETEl va

utevovTtal o€ Badog | - 2,5 cm Kal xpelddovTal 8 NUEPEC TIEPITIOL YIA VO PUTPLCOULV.

ATIAITACEIG TOU QUTOU O€ £D0POC, KAIJO Kal AiTtavan

'Edapog

To omavdkl PTopei va KOAANEPYNOel oe TTOKIAIO €da@wv apKei va egival
YyOVILA. ZUVICTQVTAL YOVIUA, e00PLTITO apyIAwdn £0A@n, TTAODCIA O OPYOAVIKI] OUGia.
Ma KOANEPYEIO KATA TN XEIMEPIVA TIEPIOdO 1) VWPIC TNV AVOIEN, TIPOTIHWVTAL YOVIUQ,
OuUWON €dden yiati sival, o eotd. Mo Bapid €dd@n PTTOpoLV va eival 1Idlaitepa
TIAPAYWYIKA OPKEI va aTtpayyilouv eUKOAQ KAl N, Apdeuan va YiVETAl TIPOCEXTIKA.

Ta @uta cival gvaicOnta otnv o&uTNTa ToL €ddPouC. N to Adyo autd Ba
TIPETTEl TO PH TOu €0AQPOUC va Kupaivetal PETagy 6.0-7.0, pe APIOTN yia TNV avAaTTtuén

TOUL TIUN TO 6,5-7.
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KAipa.

To omavdkl wpihalel oXeTIKA ypriyopa. Oi omoépol 1oL PAACTAVOULV O€
Bepuokpaacieg PYeTagL 2 °C - 30 °C. pe AploTo ebpo¢ Beppokpaaiwy amd 7 °C €wg 24
°C. lNa va avattuxBei 1o euTod Xpetalovtal Beppokpaaieg amod 5 °C €wg 24 °C aAAG n
avaTtTuEn ival tax0TePn OTavV Ol BEPUOKPATIEC TIOU ETTIIKPATOUV Kupaivovtal amo 15
°C éw¢g 18 ° C.

Mapovaoiddel avtox oto YuxXoc¢ Kol PTIopei va eTPIiwoel and v emidpacn
XOUNAWVY BEPUOKPATIWV KOTA T OIGPKEID TOU XEIHWVO. ZUYKEKPIUEVA OVTEXElL OE
Bepuokpaaieg £wg Kat -9 °C Xwpi¢ va veiotatal goPBapeg (NUIEC. To QLTO {NUIKVETAL

ato 10 POX0¢ KLPIw aTa veapd aTadia Kal OTav PTAVEL GTNV wpidovaor).

Aittavan

H KoAAIEpYEID TOU OTIAVOKIOU OTtaItel PETPIO Aittavorn. Ol aTtaltioelg o€
Airtacpa vTtoAoyidovtal avaAoyo e ToV TOTIO TOU €0GQOUG, TIC KOAAIEPYEIEG TIOU
TIponynénkav Tou OTIOvVaKIOD KOl Ba TIPETEl €TTiONG va  YIVETAL N aTtapaitntn
€00(POAOYIKI OvVAAULOT).

eVIKOTEPQA, Ol TIOGOTNTEC TWV AITIOCUATWY 0 Kg / OTPEUUA TIOU GUVICTWVTAL

avAaAoya Pe Tov TUTIO TOU £0APOUC PAivovTal OTOV TIOPOKATW TIVOKOA.:

TOTI0¢ €3dPOL( Foviua £0aen Ayova £da¢n
AlwTto (N) (kg/otp) 3-6 7-11
dwopopog(P265) 11-17 11-17
KaAio (K/>) 0-17 0-17

H alwtouxog¢ Airtavan Ba TPETEl va yiveTal PE TIPOCOXN YIO VA OTIOQEVYETAI N

av&nuévn amoppOENCN VITPIKWVY
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1.4  Xprion  €O0@OBEATIWTIKWY  YIO  MEiwon  1N¢

VITPOPUTIAVONG

H dlaxeipion twv QUGOIKWY TIOPWY OTIOTEAEL ONUEPA HIO OTIO TIC PEYOADTEPEC
TIPOKANCEIC YO TO OUyXpovo aGvBpwrtio. H pomoven Ttou  TEPIBAANOVIOG KAl
OUYKEKPIMEVA 1N pUTIOVON Twv  €00@WV 0TI JIA@OPOLE  Oopyaviououg  (TI.X.
QIZavIoKTOVA) Kal avopyovoug potoug (T.X. Bapéa PETOAAQ) EYKUUOVEL EKOTOVTADEC
KIvOUVOU(, KaBmE enpeddeTal apvnTiKA T0 0IKOoUOTNUO Kal 1 dNuoala vyeia.

Ta Bopéa PETOAAQ OTIOTEAOUV €vav OTIO TOUC TIIO ETTIKIVOUVOULC PUTIOUG TOU
TIEPIBAAAOVTOC, OIOTI TOOO O€ PETOAAIKI) KOTAGTOGTN OCO0 KOl Ol EVWOEIC OUTWV OV
OTTOIKOOOUOUVTAL, OAAA TIOPOUEVOLY OVOAAOIWTA Yio HEYAAO XPOVIKO JSldoTnua.
E1dIkotEPO a6 1O 70 TIEPITIOUL YETOAAD TIOU Xapaktnpidovtal oav Bapéa (oToixeia pe
OTOMIKN TIUKVOTNTA PEYOAUTEPN OT6 6 g cm"l), av&énuévo evAlOPEPOV TTOPOUTIAoUY
Ta 20 amd autd, Ta OTIoio oTNV TTAsloPn@io TOug BewPOLVTAl ATIOPAITNTA BPETITIKA
OTOIXEIO 08 PIKPOTIOOOTNTEG (IXVOOTOIXEIQ) YIa TA QUTA KOl Ta {Wa, 0AAG UTTopoUlV va
KOTOOTOUV TIOAD ETTIKIVOUVO OTOV Ol CUYKEVIPWOEIC TOUC EETTIEPACOUV HIO OVWTOTH
Tipn. O ykaititng, o {eONBOC KOl 0 MTIETOVITNG €ival @QUOIKA ULAIKA TO OTIOIx
OTIAVIWVTOL 0 PJEYAAN cLXVOTNTA TN @UCN TOCO W OPUKTIA 00O KAl 0OV CUCTOTIKA

TWV £10QWV.

M koutitng

O ykaititng (eikova 1.3, 1.4) gival T0 OPUKTO TIOU €XEl XNUIKO TuTIo FeOOH
QVNKEL TNV KATNyopia 1wy LOPOEEISIWV KAl KPUOTAOAAWVETAI OTO POUPIKO cUATNUA.
To OpUKTO auTO €ival TO TIIO KOIVO OEEidIO TOU CIdPOL, OAAG ETTICNC OTIAVTATAl O
OTI00E0¢EIC PETOAAELPATWY, 0 BoAdooia IAPATO KAl 0€ BIoAoyIKOUC 10TouG. Ta
OPUKTA aUTA OTIEAEUBEPWVOUV GidNPO Kal TIPOadidouV OTOV £d0MOC XOPAKTNPIOTIKEG
KOKKIVOKITPIVEC ATIOXPWOEIC (KOKKIVOXWUO). O QUOIKOG YKAITITNG TIOU LTIAPXEL OTO
TIEPIBAAOV ouVNOWC dev PBPIioKeTal 0 KOBOAP HOPPN EVW TIEPIEXEI TIPOCMIEEIC aTd

dlagopa &Eva aTolxeia 6TwC gival to Mn kat 1o TEO.
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Eikoveg 1.3, 1.4: OpUKTO TOU yKAITITN

DUCIKEC KA XNUIKEG IOI0TNTEC

Eival e€aipetik d100£00UEVO OPUKTO, TIPOEPXOUEVO OTIO TNV OTI0CdOpwan
OXeOOV OAWV TWV CIONPOUIYWV TIPWTOYEVWV OPUKIWV G CUVONKEG UTIAPENG OXETIKA
LWNAWV CLYKEVTPWOEWY 0EUYOVOU, OTIOTEAWVTOC TIAPAAANAG CNUOVTIKO PETAAAELUO
o1dNpPoL. IXNUaATI{eTal, €TTIONC, KAl w¢ inuUa TIPOEPXOUEVO aTtd LAATA EUTIAOUTIOUEVO
oe OIOAUTEC eVWOEIC O1dNpov, OTav autd eupeBolv oe GuVONKeC o&eidwang Kal
QVEVPIOKETAL KOl 08 UOPOBEPUIKEC PAEPEC.

‘Exel Aaugn adapaviwon, METOAAIKN, NUIMETOAAIKY, PETAgwon n Baurr. To
XPWHA TOU JIOPEPEL KAl UTTOPEL va TIAPEL TIOAAEC ATIOXPWAOEIC TOU KACTAVOU HEXPL TOU
MOUPOUL, TOU WXPOKITPIVOU ] TOU KOCTOVOKITPIVOU. H OKANPOTNTO TOU KUPAIvVETal
amo 5-5,5 Mohs, evow 10 €10IkO Tou Bdpoc¢ amd 3,3 - 4,3 g cm'3. Mmopei va eival
nuidlagavrc 1 adagavrng. Ot KPUOTOAANOI TOU €gival OTtAvIol, TIPICHOTIKOL ME
KOTAKOPULEECG YPOUUWOEIC. Eival Ttpoidov amocdfpwang Twv aldnpoUXwV OPUKTWY, £V
OTIOTEAEI PYETAAAEL A O101)POU.

H yaiong mapoAiayr ToU Eival €iTE KPUTITOKPUOTOAAIKA EITE AUOPEN Kol
ovopadetal Asipwvitng (limonite) amd v eAANVIKN AEEN AV (ZAIBAdL), €TEIdN
ouXVA ATIOVTATAl O€ LVYPd, €Awdn AIBAdIO, TIEPIEXEI TIEPICOOTEPO KPUGTOAAIKO VEPO
(Xnu. tomo¢ FeO(OH) kat gival 1daitepa d1adedOPEVN ava TOV KOOUO0. O Aglhwvitng
EXElL XpWHO KITPIVO NG wXPOC (OTIOTE  OTIOKOAEITOl  AEIUWVITIKI]  OXPO) N
KOOTOVOKITPIVO Kal gival yaiwong Kol oOAAUTING, EVvw ouXVa amofdgel oto xépl. TOoo
0 YKOITITNG 000 KOl 0 AEIPWVITNG OTIOTEAOUV ONUOVTIKA PETAAAeLUATO o1drpovu. O

YKOITITNG OUVOEETal [E AETIIOOKPOKITN (UE TOV OToio €ival dipop@og), aluaTtitn,



MANEMIZTHMIO OEZZAAIAZ
FEQMONIA, ®YTIKHZ MAPAIQrHz & ArPOTIKOY MNEPIBAAAONTOX
KOAOKYOAZ 6QMAZ MTYXIAKH AIATPIBH

o1dnpitn, CIdNPEOTILPITN, TIVPOAOULGITN, MPayyavitn Kol TIOAG GAAO OPUKTA TIOU
TIEPIEXOUV CidNPO KAl POyyavio.

H omapén ykartitn oto mepIBAAAOV gival TIEpPIOPIoUEVN OXI OPWG GTA £0A@N,
OTIOU TO OPUKTO OULTO €ival TO TIIO KOIVO OEEidIo TOL CIdr POV, AAAA ETTIONE ATIAVTATAI
0€ ATOBECTEIC PETOANEVUATWY, o€ BoAdoaia IAPaTa Kal g€ BIoAOyIKOUC I0TOUG. ATIO
Ta T€G0EPA O&Eidla TOL GIdNPOU, 0 AIUATITNG KOl KUPIWE 0 AEIPWVITNG Ppiokovtal ot

MEYAAUTEPEC TTOCOTNTEG ATIO TOV YKAITITN Kol TOV Joyvntitng.

ZeOAIBOC

O1 {eOAiBol €ival apyiAlo-TILPITIKA OPUKTA TIOU  XOPOKTnPidovtal 0To
TPICOIACTATO TIAEYUA, OTIOU UTIAPXOUV KOTIOVTO OAKOAIWV KOl OAKOAIKWV YOIV
Kupiwg Nat+ Kal Ca2+ Kabw¢ Kal peydAeg toootnteg TEO 1ou €10€p)X0ovVTal OTa KEVA

TOU TTAEYHOTOC.

Eikoval.5 To opuktd {eoABoC (LUTIO pop@r TToLPAC)

Aopr)

To KOpPIO OOUIKO OTOIXEID Twv (eOMBWV gival &va TETPAEdPO amd TEGTEPO
o&uyova Tov TIEPIOTOIXICOLY éva PIKPO ATOUO TTUPITIOUL 1 ApYIAIOL. TO JOUIKO TIAEYUO
Twv (EOABWV cuvioTtatal amo teTpaedpa Si04 kol AlO4 €101 WoTe KABE 0ELYOVO va
Bpioketal PETAEL dVO TETPOEDPWV.

H atopikr] avoAoyia tou ofuyovou TIPO¢ TO GTOPO TOU OpPYIAIOU Kol TOu

TupItiov €ival ion pe dvo. Emedr] 1o apyillo €xel éva AlyOTEPO apvNTIKO QOPTIo OTr’
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OTI TO TILPITIO TO TIAEYHO EXEI Eva APVNTIKO aBévog TO OTIoio £§I00PPOTIEITAI OTIO TNV
I0VIKI avtoAAayn. KdaBe 16v K+ kal Na+ pmopei va e€iloopportrosl éva Al oANG KABe
16v Ca2+ pe 000 OBetikd cBévn pmopei va eflcoppomnoel dvo Al. AcTplol Kal
OOTPIOEIDN €X0UV TTaPOUOIa SOMIKA TIAEYHOTO OAAG N OOUr TOUC €ival TIIO GUPTIAYNAC

artd autn Twv eoAIBwv (Gottardi, 1985).

DPUOIKEG KAl XNUIKEC IO10TNTEG

O1 {eo6AIB01 0Tav gival kaBapoi gival axpwuol i AELVKOI. ZuXVA OUWC AOYW NG
TIaPOUCiag o€ AETITOUEPN OlOOTIOPd OEEIdicv TOL CIdNPOL KOl GAAWV TIPOCUIEEWVY

TIapouoiddovtal EyXpwiol. H TTuKvOTNTA TOUC TIOIKIAEL aTo 2 €wg 2,3 gr cm ' €KTOQ
TWV TIAOUGIWV og Ba {€OAIBWV OTOLC OTIOIOUE N TILKVOTNTA KLMAIVETAL PETAEL 2,5 Kal
2,8 gr cm"3, O J€iktng dIABAaoNC TV SlAEOPWV PEAWV TNC OPAdAC KUHAIVETOI HETAED
1,47 kol 1,52.

O (e6MBog €ival éva TIOPWOEC OPUKTIO ME TEPACTIA IOVTOOVTOAAAKTIKI)
IKOVOTNTA KAl AOYW OUTAC, UTIOPEL va QIATPAPEL TO VEPO OECPEVOVTAC PETOAAA KAl
OPYOVIKEC EVWTEIG.

MeydAo evOIOQEPOV TIPOKAAESE 1 TIAPOUCIO HEYAAWV KEVWV XWPWV Kal
KOVOAIWV OTO TIAEYHO Twv (eO0AIBwv. ‘Otav To vepd atofAnbei, ol xwpol autoi eival
ALVATOV VA TIANPWOOUV PE JIAPOPEC AEPIWDEIC OLTIEC, OTIWG APPWVIA, ATHOUC 1Wwdiou
Il OKOMUO Kal aTHOUG LOPAPYUPOU, TI.X. 0 TOCHOVITNG ATIOPPOPA TNV AIBUAIKA] AAKOOAN
KOl TNV ICOTIPOTIVAIKI) aAKOOAN. H digpyaoia autr] e€aptdrtal amd 10 EKACTOTE £i00¢
{eOAIBoUL. EIDIKOTEPA POPIO TIOU EXOUV PEYOAUTEPN JIAPETPO ATIO AUTH TWV KOVOAIWVY
O€ UTIOPOUV VA UTIOLV OTO KOIAWHATO TN doUNC Twv (EOAIBwV Kal £TOl gival adlvaTov
va Tipogpo@nBolv. g auth TNV aTAn apxr Paciletal n yvwaoTtr €Qapuoyr TTOAWY
{eOANIBWV W «UOPIOKA KOOKIVO» TIOU XPNOIUOTIOIO0VTAl KUPIWE yia TO JI0XWPICUO
agépiwv pelyudtwy (Gottardi, 1985).

To €0poC TWV KAVOAMWVYV OPwG Oev €ival n povn mpolnédson yia 1
AlOTEPATOTNTA @OV N TIOPOULCIa TIOAAWV KOTIOVTWY WTIOPEI va QPACEl Ta KaVAAIX
EVW N HOPIOKN KOl N 10VTIKI dldxuon emnpedlovtal amd To0 TIPOCPOPNUEVO VEPO.
MeVIKA N IKOVOTNTO OVTOAAOYHG KATIOVTWV EAATTWVETAIL PE TNV OTIWAEIN VEPOU.

Me €€aipeon TOv QVAAKIUO KOl TOV VATPOAIBO OTOUC TIEPIOCOTEPOUC

TIVPITIKOUCG {eOAIBoUG To K+ Kat Na+ Teivouv va gival 1o eOKoAa avToAAGEIIa amd To
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Ca"+ a@oU eival povooBevny Kal €TC1 CUYKPOTOUVTAI PE 00BEVESTEPO NAEKTPOCTATIKO
popTio.

2TOUG TIEPITTOTEPOULC (EOAIBOULC GE KABE LOPIO VEPOU OVTICTOIXEI Evag apiBuoc
OTIO0 TUOAVEC BECEIC OTO ECWTEPIKO TOU TIAEYUOTOG KOl OUTO WTIOPED va UETAKIVEITAI
OTI0 TN Mia otnv AGAAN. Mevikd, ol acPeotouxol eOAIBOI aTmopPOPOLV TIEPICOOTEPO
vePO. Xtov XoaPaditn, Ttov e€uvAavditn KAl Tov OTIABITN T0 VveEPO OUYKPOTEITAl

EUKOAOTEPO OTAV OULTOI £XOUV GTO TIAEyPa Toug Ca2+ kat 6x1 K+ (Gottardi, 1985).

ZeOAIBo1 atnv EANGda

v EANGdO 1 OUCTNUATIKI]  KOITOOHOTOAOYIKI] €pEuva yia avelpean
(eONIBWV Apxloe va eKTEAEITAl amd 1o IFTME mepimou mpiv pia dekaetia. H épsuva
auTH €ival ATIOTEAEGUO TOUL YEYOVOTOC OTI Ol (eOAIBOI PBpioKouV EQAPUOYEC O€
TIOALAPIOPOUC TOPEIC TIOU KABNUEPIVA aLEAVOUV KOl €XOUV KOTOOTEl OTO T
TIOAUTIHOTEPO PN METAOAAIKA OpUKTA (Kooldpng, 1991).

O1 (e6AIB0I OTOV EANADIKO XWPO LTTOdIAIPOUVTAL;
e Me Bdon Ta TIETPWUATO TIOU GUVOVTIOVTAL.
e Mg Bdon Tov TPOTIO YEVVNOT|C TOUG.

Ol yvWOoTOTEPEC TIEPIOXEC €VPeanC (eOANBwvV egival 10 6pog OBpug, OToL
OTIOVIWVTAl TO OPUKTA AOMPOVTIVNG, OTABITNG KOl vaTtpoAiBog, n AUTKy Opdkn
(Bupivn), omou Bpébnkav KpUOTOAAOI CTUABITN Kol Aafpovitn, n ARUvog oT1ou
QTIOVTWVTAl KPUGTOAAOI VOTPOAIBOU Kal dopcovitn, n MuTiArivn Kot n ZAauog, 61ou
BpeONKav KPUGOTOAAOI VATPOAIBOL Kol avaAkiuyou. Ermiong {eoAiBol éxouv Ppebei
otou¢ Metagadeg, otov lMevialo@og, otn Aegukiun, otn Kipkn kKal vnoia MnAAog,
KipwAog, Zavtopivn, MoAvaryoc. Zauo, Agukdada, ZakuvBog kal KepaAovid.

JUUTIEPACHATIKA, Ol QUOIKOI {EOAIBOI TTaPOoLCIAloVTal HESO O NPAICTEIOKOUC
TO@@EOUC OTO TIPOCKNAVIO GOV €va QUVOUIKO KOUMPATI TOU OPUKTOU TIAOUTOU TNG XWPOC
pac. 'Y outd xpelddetal n  dnuiovpyia OAwv Twv TPoUlTToBEcEWY yia TNV
OAOKANPWHEVN €peuva TouC. Ol OXNUOTICUOI TToU @IAOEEVOUVTAL €ival N@AICTEIOKOI
ToQ@oi. H €€0puén kal n Katepyacoio TOuC €ival OTIA Kol O&V OTTONTEI PEYAAEQ
O0TIAvVEG evw OTd TNV GAAN TIAEUPA Ol TOUEIC €QapUoywv €XOuv €upl QACHA HE
MEYAAeG duvatotnteg aloToinoNg TOUG TIPOC O@EAOC TNG PIOUNXOVIKAC KOl

OIKOVOMIKIC aVATITUENG TNG XWPOC.
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Xpnoeig (eONBwV

YKOTIOC KAOe €TMIOTNUOVIKAG €peuvag €ival n AviAnon XpNRoIidwv yla Tov

AvBpWTIO TIANPOQPOPIWY. XPrOIUO AOITIOV €ival va avo@epOoUPE AETITOPEPWC OTN

Xpron twv (eoAiBwv. O1 (eOAIBoI XpnaoldoTiololvIal cUP@wWva Pe Tov Dyer (1984):

Q¢ TIPOCOETIKA XopTOpAlac.

QC €d0@OPBeATIWTIKO. [Mepimou  5.000 - 6.000 T6VOl (EOANBWV
XPNOIPOTIoIoLVTAl gav BEATIWTIKA £da@wv oTnv lamwvia. H xprion autwv Twv
(eONIBWV KOl KUPIWC TOU KAIVOTITIVOAIBOU €ival TIOAAATIAN. ZUYKEKPIYEVA, Ol
{eONIBOI e 0WOTO PEYEBOC dev XPNOIPOTIOIOUVTAL PHOVO YIO TOV OEPICUO TWV
€0a@PWY Kol yia TNV €EOLBETEPWOAN TwV O&IVWV €30QWV OMA €AEyXOULV
OTIOTEAECHOTIKA TNV EAEUBEPWON TOL OUMWVIOU, TOU AdWTOU KOl TOU KOAIOU
amo Ta Amdopata. ‘Etol, n Airmavon mou ouvnBwg EETTAEveTal amo T
ETIPOAVEIOKA VEPA N aTO TOV NAIO TIAPOUEVEL VIO HEYOAUTEPO XPOVIKO
dlaotnua péca oto €dagoc. O (eOMBo¢ Ppioketal ota ATTACUATO  EiTe
OKOTEPYOOTOC EITE EUTTAOUTIOUEVOG OTIO 1IOVTA APPwVIoL Kal KaAiou. ETiong,
gival duvatov pe ) Ponbeia tou (EOAIBOL va ATIOPAKPLVOOUV Kal KATTIOIN
GANO oTOIXEIO - Bapéa PETOAAA OTIO TO £00QOC OTIWC T.X. TO KAOUIO, 0 XOAKOC,
TO Mayydvio Kol o PeuddpyvpoC. H xprion tou okatépyaotou (eOAIBoU
TIPOTIYATOIL AOYW XAUNAOTEPOL KOGTOUC.

QC ATTOCKANPUVTIKO OTA ATIOPPUTIAVTIKA.

Me Vv TpoaBnkn Tou {EOAIBOUL GTO TIAUGCIUO - G€ KATAAANAN HOP@N - UTIOPEL
VO JEIWCEL TNV TIOCOTNTO TOU OTIOPPUTIOVTIKOU £0¢ Kal 70 % Kal va eEaAeiel
TNV avaykn JOAOKTIKOU (Herries et al., 1992).

O CeoABo¢ av&dvel TN dIAPKeId (WNC TWV LEACUATWY KOl HEIWVEL TIG
THOAVEG OAAEPYIEC TIOL TIPOKOAOUV Ol XNMUIKEG OLCIEC TWV ATIOPPUTTOVTIKWVY.
TNV Ktnvotpogia.

2 TIG IXBUOKAAAIEPYEIEC.

21OV €AEYX0 TNG PUTIOVONC.

Mo tov KaBapIoPO TWV LYPWV.

> TO OIKOOOUIKA LAIKA.

Ol @uoiKoi {gOAIB0I1 PTTIoPoUV VA dEGHUEDOULVY PE 1I0AVTOAAAYT] TA 1IOVTA TWV

Bapéwv HPETAAWY OTWC TI.X. TOU PMOAUBOOL, TOUL XPWHMIoOL, TOU XOAKOU, TOU
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Kaduiov, TOU payyoviou Kal va aTtoPoKPUVOUV TOUG PUTIAVTEC OUTOUC ard
Blognxavik& Kol PETOAAEVTIKA OTtOPANTa. MTopolv, €miong, va OeaueboLY
TIOAUTIYA KAl NUITIOADTIHA HETOAAQ OTIWC 0 XPULOOC KOl 0 APYyLPOC.

e BonBdel otn cuykpdTnaon NG vypaaciag 1dlaitepa ata ayuwdn €dden. O
eONIBOC XpnaoldoTrolEital e TToootNTeG aTtd 500 €w¢ 1.000 KIAG TO OTPEUHA

OTIC LTTAIOPIEC KAAAIEPYEIEC KOl OE TTOGOOTO 5 % €w¢ 10% oTa peiypota tng

oavOokopiog.

e QC OUVEPYIOTIKO ULAIKO TwV XNUIKWV AITTACUATWY yia 1tV PBpadeia

OTI00£GEVTT| TOUC.

e AvapePEyPEVOCG PE GUPO OTO JOXEIO TWV HIKPWV KOTOIKIdIwV 0 (eOMB0C

OTIOPPOYPA TIG OCUEG.

e MEeIWVEI TO PAIVOUEVO TOU EVTPOPIGHOU.
e Q¢ BEATIWTIKO TN dlAVYEIAC TOU VEPOU.
e XTNV avarmtuén Kol ToV TIOAAOTIAOCIOOUO TIOAAWV UOPOLIWY OpYOVICHWV

(Epnuepida Kabnuepivr), 08/04/06).

Na onueiwbei 0TI PEAETEC TIOU TIPAYUATOTIONBNKAV 0TI TOV KOBnynth
MewAoyiag tou A.M.O. Avéotn PIMTTTON €0€i€av OTI N €QAPPOY TOU OPUKTOU
(eONIBOL OTOV OYPOTIKO KAWTIO TNC @e0C00AOVIKNG €iXe €LEPYETIKEC 1010TNTEC. Kal
OUTO YIOTI T ATIOTEAEOUOTO €D€IEaV OTI PE TNV TIPOCONKN Tou EAANVIKoL duaikol
ZeoAIBou (EADYZE) ota yewpylKa €dd@n BEATICVETAL TO PIJIKO GUCTNUA TWV QUTWV
KOl au&avetal n mapaywyn Katd 29 éwg 57 % oto oItdpl, Katd 34 % ot1o poud, Katd
50 % OTO KOAOPTIOKI Kol Katd 52 % oty viopdta. MAAIoTa, oTnv VIOUATa
BeATIWONKAV KOl TA TIOIOTIKA XOPOKTNPIOTIKA TNG KATA 4 % oTa SIOAUTA OTEPE, KOTA
26 % ot Bitapivn C kal Kot 46 % OTn CUVEKTIKOTNTA.

AKOUN, ME TN XpNon Ttou (eOAIBOU TIAPATNPERONKE OTI HEIWONKE n xpron
ATIAOUATWY Kata 56 €w¢ 100 % Ko n xprion 0datoc¢ apdevong Katd 33 €wc 67%.
Emiong, amotpdmnke n €kmAvon emiBAaBwy ouciwv 0Td To XePOoOio oT1o LAATIVO
TIEPIBAANOV, HEIWONKE 0 ELTPOPICUOC TWV LAATWV KAl TIPOCTATEVTNKE N TIOIOTNTA TWV

ETUPAVEIAKWV KOl UTIOYEIWV VOATWV.
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MTtETOVITNG

O pretovitng (elkOva 1.6) gival TIAACTIKA APYIAOC TIOU TIPOEPXETOL OTIO TNV in
Situ PETATPOTIN NQPAICTEIOKNG TEPPOC.

O uretovitng €ival éva apylAIKO TIETPWUO JE KUPIO CUOCTATIKO TO OPUKTO
povTHopIAoviTn  My+h(AlxMgy)(SiaAlb)Oio(OH)2  omou  x+y=2, a+b=4 «kal
M=gvd0OoTOIRAJIKO UETAAAIKO KATIOV.

‘Otav n TIEPIEKTIKOTNTA OE POVIPOPIAAOVITN €ival pikpotepn (60-80 %), 10
UVAIKO XOPOKTNPIZETOl W PTIETOVITIKN APYIAOC. O UTIETOVITNG TIPE TO OVOUA TOU OTIO
v ToToBecia Fort Benton 1ng moAiteiog Yoming Ttwv H.M.A., 0Tou TpwTO-

aVaKOAVDQONKe Kal apXloe va eE0pUCOETA.

Eikova 1.6. To OPUKTO UTIETOVITNC

H eupeia Xprion TOU OKOTEPYOOTOU I KOTEPYOOUEVOU UTIETOVITNG OQEIAETOL
OTIG TIOPOKATW XOPAKTINPIOTIKEC TOU IOIOTNTEG:

e HUEYAAN TIPOCPOPNTIKN] IKOVOTNTA,

e LYNAN TTAACTIKOTNTA,

e dUVATOTNTA IOVTOAVTOAAQYNC,

e duVOTOTNTA VO PO 0aV CUVOETIKO UAIKO, K.A.TT.
(http://www.isocon.gr/showprod.php?id=45).
Tic 1310TNTEC TOU OUTEC TIC O@EIAEl KUpIO OTO BOCIKO OPUKTOAOYIKO TOU

OUCTOTIKO TOV HOVTMOPIAAOVITN OTMwC KAl OTa GAAA CUVUTIAPXOVIO OPUKTA TNG
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OMAdOC TWV CEKTITWV PTIAVTIEANTN (beidellite), vovipovitn (nontronite), ektopitn
(Li-hectorite) ka1 camwvitn (saponite).

O MJOVTUOPIAAOVITNG KOl TO OPUKTA TNG OWAdaC TOL Xapaktnpidovtol wg
OpPUKTA dopng 2:1. AttoteAolvtal dnAadr amd d00 QUAAO TeTpacdpwv [S10414" ta
OTIOIO EUTIEPIEXOLV IO OTPWAN KATIOVIWY Al3+, Mg2+ 1| Fe2+ og oKTtaedpIkr dIATagn.

Otav 10 Si4+ TOL KEVIPOU TWV TETPAEOPWV ULTIOKATACTOOEI amd 16vTa
HIKpOTEPOL GBEvoLG TI.X. amto Al't i} 0tav 10 Al'+ TWV OKTAEdPWY LTTOKOTOOTOBEI amd
d1o0evr KaTIOvTa T.X. MQg2+, Fe2+ TOTE dnNUIOUPYEITAI TIEPICOEIO APVNTIKWY POPTILWV
TO OTTOI0 €EOUBETEPWVOVTAL PE OETUELON GAAWY KATIOVIWV UTIO AVTOAAAEIUN Hop®n
TIPOKEIPMEVOL va ETIEADEI NAEKTPOCTATIKN I00ppoTtia (California Earth Minerals Corp.,
2003).

'ETOl, 0 YOVTHOPIAAOVITNG ATIOKTA TNV TACH VO TIPOCPOPA KOl VO OUYKPOTEL
Katiovta (kupiwg Nat+, Ca2+), avdloya e TNV TIopouaia Toug oTo TIEPIBAAAOY TOU.

O MOVTUOPIAAOVITNG TIPOCPOPA TIOAAG POpIa VEPOU TOGO OTNV ETUPAVEIN TOU
000 KUPIWC Kal OTO JIOCTPWMOATIKO Tou Xwpo (interlayer space) AOyw TwvV 0GHEVWV
QUVANEWV TIOU AVATITUOCOVTAl PHETAED TWV KPUGTAAAWY Tou. 'ETOl, Ta JOpIa TOU veEPOU
Ta oroia €1l6dVoLY UETAED TWV KPUOTOAAWV TIPOKAAOUV TNV OTIOMAKPLVCT TWV

KPUOTAAAWY OUTWV PEXPI TNV TIANPN JIOCTIOPA TOUG GE IEWOEC QIWPNMA.
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Mivakag 1.1. XnUIKEG avaluoelg 6 delypdTwy  PovigopiAlovitn. (California Earth
Minerals Corp., 2003).

1 2 3 4 5 6
Si02 53.98 51.14 51.52 49.90 51.90 59.75
TiO?2 0.08 - 0.48 - 0.23 -
AI203 15.97 19.76 17.15 20.23 18.61 24.41
Fe203 0.95 0.83 5.65 1.23 2.81 3.73
FeO 0.19 - 0.32 0.21 0.95 -
MnO 0.06 - - - 0.03 -
MgO 4.47 3.22 2.80 2.20 3.29 3.10
CaO 2.30 1.62 1.72 241 3.52 3.36
Na20 0.13 0.11 0.15 0.25 0.64 -
K20 0.12 0.04 0.85 0.06 1.59 1.44
H20. 9.12 7.99 8.55 8.84 6.05 3.93
h2o 13.06 14.81 11.22 14.58 10.40
Total 100.43 99.52 100.41 99.91 100.02 99.82

Onw¢ @aivetal omd  dlaEopeg XNMIKEG avoAvoelg (mivakag 1.1), o

MOVTHOPIAAOVITNG €KTOC amo 1o A120.3 Kol 10 Si02, Tepiexel Fe20?2 kar MgO, €&

QITIOG TWV ICOUOPPWV OVTIKATOOTACEWY TI0U GUPPBAIVOLY OTO TIAEyUa Tou. [MepIEXEL

ETmiong

kat K+, Na+ kal Ca2+, dedouévou OTI TIPoopoPd evOOaToIRadIKO TO avTioToIXA

KOTIOVTO TIPOKEIYEVOU VO £E0VOETEPWOEI N TIEPICTEIO TWV OPVNTIKWVY QOPTILV KAl va

ETIEADEI NAEKTPOCTATIKN I00PPOTTI.

Xpnoeiq

O uret

ovitng xpnolJoTtoleital:

KUpla epapuoyr] PBpiokel OTIC YEWTPNOEIC TIETPEANIOU, EIBIKA O VATPIOUXOG
MTIETOVITNG

XPNOIUOTIOIEITOl  EUPEWC OTN  YewWPYio yla TNV  OTOKATACTACH — TwvV
ETIROPNUEVWY £00@WV HE Bapéa YETAAAD (Cu, Zn, Cr, Mn, K.q)

21N Ta@r TwV POSIEVEPYWV OTIOBAATWY

>NV vdPOYEWTPNON

31N OTEYOVOTIOiNaT @PAYUATWY PE GTEYOVOTIOINTIKEG TOIUEVIEVETEIC,

JIV TAPACoKELN] OIOUYOCTIKWY KOl OTIOXPWOTIKWY YOIV TIPOKEIYEVOL v
TIPOCPOPA AT, EACIO KOl XPWOTIKEC OuoieC PeE Pdon TNV IKOVOTNTA TOU
MOVTHOPIAAOVITN VO TIPOCPOPE OPYAVIKA HOPIa PHETAED TWV OTPWHATWY TOU.

21N XapToTrolia.
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e 21N OTOBEPOTIOINGN YOAAKTIWHATWY OTA KAOAAUVTIKA KOl O€ TIPOIOVTA OIKIOKNG
XPNong, € NAEKTPIKA KEPAUIKA KOl
e QC HOAOKTIKO O€ OTIOAUHOVTIKA
e TNV KEPOUIKNA
e Q¢ TPOCPOPNTIKO yia TNV ATIOPAKPUVOT TwV OVETUBUUNTWY OUCIWV OE
OIAQOPEC JIEPYQTIEG KAl YIO TNV TIPOGPAPNCN TWV TIPOCHETWY OTA TIPOIOVTA.
e QcC KATOAUTNG 0€ XNMUIKEG AVTIOPATEIC.
Q¢ oTOBOEPOTIOINTIKO TOU OVAPOPPWHEVOL €OA@OLC KOl WE TINYR OTIOBNKELONG TWV
BpETTIKWV CUOTATIKWV Kall ng vypaaiag
(http://www.tovima.gr/default.asp?pid=2&ct=33&artld=27821 1&dt=12/07/2009).
H maykéopia mapaywyr] tou pretovitn 1o 2003 rtav 12.000.000 tovol. H
XWPO HPE TN MEYOAUTEPN TOPAYWYN MTIETOVITN €ival ot H.M.A. pye tnv EAAGdA va
akKoAoLOBEel. H Eupwrmn €xel 10 30,7 % NG TTAYKOCOMIOG TIAPAYWYNC WTIETOVITN HPE TNV

EANGda va tapdyel 1o 32,5 % NG GUVOAIKNG TTapaywyng otnv Evpwrtadikr ‘Evwaon.

1.5 ZKOoTtO¢ epyaaciag

ZKOTIOC NG Tapoloag TITUXIOKAC dIaTPIRNG €ival N PHEAETN TNG CULUTIEPIPOPAC
OPICHEVWV EQAPOREATIWTIKWY QIAIKWY TIPOCG TO TIEPIBAAAOV OE £30QOC PUTIACUEVO HE
vITPIKO (NON-N) Kol n €midpacr) Toug OTO0 OTIOVAKI TIOU KOAAIEPYIONKav OTo
PUTTOOHUEVO HE VITPIKO €d0@oC. Mo 1oV OKOTIO autd, ¢ EOAQPOREATIWTIKA
Xpnoigoto|enkav o {eOAIBOCG, 0 PTIETOVITNG, 0 YKAITITNG KOl TO CUCTAUOTA OUTWV
(Z-B , Z-GR ka1 Z-GY).

To VITPIKO AlWwTo XPNCIKOTIOIBNKE ge pia ouykévipwaon tov |[00ppm N/oTp.
Ze @UTOOOXEIO TOTIOBETABNKE TO PUTIOCHEVO £30@OC, CTIOPOlI COTIOVOKIOU KOl T
TIOPATIAV®W £OQQOREATIWTIKA. META amo mepimou 50 NUEPEG amo TNV NUEPA PUTPWONG
TWV QUTWV, TA QUTE CLUAAEXBNKOV KOl GTO €00QOC TIPOCAIOPIOTNKE TO VITPIKO AlWTO,
EVQ) OTO PUTA TIPOCDIOPICTNKE TO VITPIKO AlwTo Kal 10 Enpod Bdpoc. Emiong otig 15,
30 kal 50 nuépeg amo TNV nuépa EUTPWONG TWV QUTWV HETPNONKe 10 VYOG TwV

QUTWV.


http://www.tovima.gr/default.asp?pid=2&ct=33&artId=27821_l&dt=_12/07/2009
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Ke@aAalo 2: YAIKA kKol MEBodol

2.1 MepAPATIKOG oXEIATUOG
‘Edagoc

To €da@o¢ TIOU XPNOIPOTIOINBNKE yia TNV TIPAYHATOTIOINGN OAWV  TWV
TIEIPAPATWY OTO OEPUOKNTIIO CUAAEXONKE amo TO AypOKINUa Tou [avemicTnuiou

OesoooaAiog Tov BeAeoTivo.

2.1.1 YAIKa Tipocpo@nong (BEATIWTIKA)

ZeOAIBOC

O C(e6NIBOC TIOL XPNOCIYOTIOIEITAl OTO TiEipapa €ival g etaipiag S & B kai
TIPOEPXETAl OTIO TO OPUKTO KAIVOTITIVOAIBO. ‘Exel Ikavotnta AvtoAiayng Katioviwv
2,35 meq g'], e1dIkn em@daveia 310 m2 g'l Kal HEYEBOC KOKKWV MIKPOTEPO TWV 2 mm.
'EXEl XpWUa YKPI-yaAAdlo Kal €ival g pop@r) o0dpag. XToV TIOPOKATW TTivaka (2. a.)

divovtal Ta XapaKTNPIOTIKA TOU KAIVOTITIAGAIOOU.
Mivakag 2. a. Ta XapaKInNPICTIKA TOL KAIVOTTTIAGAIBOU.
Si02 A1203 FeO MgO CaO Na20 K0 SSA

66,98% 13,31% 0,98% 087%- 3,43% 053% 0,78% 30,7 nrg!

MTtevtovitng

O pT1IEVTOVITNG TIOL XPNOIPOTIOINBNKE OTO TIEIPAUO OyOPACTNKE ETOIUMOC OTIO
Vv etaipeia Argilometalic Lot. Xtov mapakdtw Ttivaka (2. B.) mapovuaidlovtal ta

XOPOAKTNPICTIKA TOU UTIEVTOVITH).
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Mivakag 2. B. Ta XapaKINPIOTIKA TOU UTIEVTOVITH.

E.C. Specific Surface Cu Mn Ca Mg
65,57 Mmol'l g | 616,4 m2 g’ 27,1 ppm 972 ppm  2,12% 1,51%
Mkautitng

O ykartitng (FeOOH) moapackevdobnke oTo egpyactnplo Edagoloyiag tou
M.©. obyewva pe v PéBodo twv Schwertmann kail Cornell (2000) evw Ta d00
cuoTtiuata (eOAIBOL - yKaAITITN PE TV YEBodo Dimirkou et al. (2009).

Mapackeun yKAITitn

Mo Tnv TIOPOCOKELN TOU YKAITITN XPNOoIJoTomenke n  peEBOdOC Twv
Schwertmann kot Cornell (2000) n omoia TIEPIAAUPBAVEL TNV TIOPOOKEL! TWV
SIOALUATWV:

1 M Fe(NC>3)3-6H20 kai 5 M KOH kal Tnv oUvBeon TOL YKAITITN n oToia
TIPAYUATOTIOINBONKE YE TNV TOTIOBETNCN O QIAAN TtoALAIBLAEVIOL €vog Aitpouv 50ml |
M Fe(N03)3-6H20 kai 90ml 5 M KOH. H @IGAn CUUTIANPWONKE PE JICATIOCTAYUEVO
VEPO £WC TNV €VOEIEN TOU €VOC AITPOUL Kal a@ebnke atoug 70 °C yia €ENVTa WPEC.
Katd tnv didpKela autr¢ TG TEPIOd0OU TO KOOTOVEPLOPO (NUa TOU Cl1dNPO-LAPITN
METOTPATINKE G€ €VA CUUTIAYEC WXPOKITPIVO inua 0&E1diov Tou al1drpou.

21N oUVEXEID TO i(nua dINBRBNKe Kal EETTAVBNKE Ye SIOOTIECTAYUEVO VEPO. TO
OTEPED TIOU TIPOEKLPE TOTIOBETNONKE OTO TTUPIAVTIAPIO aToug 40 °C yia 2 NUEPEC Kal
OTN OULVEXEIO OPOYEVOTIOINONKE HPE TNV Xpromn youdiol. To TEAIKO TIPOIOV NTav £va

WXPOKITPIVO AETITOKOKKO UAIKO.

Eikova 2.1 Mkaititng (G)
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>0otnua Z-GR (ev tw yevaoOai)

e  @IAAN ToAvaIBuAeviov | L TomoBembnkav 20 g {edAiBou, 50 ml
Fe(NO3).y6FLO 1 M kai 80 mL KOH 5 M. H @dAn GCUUTIANPWONKE e
OICATIECTAYUEVO VEPO HEXPI TNV CUUTIANPWGN OYKOU €VOC AITPOU KAl TOTIOBETHONKE
oto Tuplavtiplo otoug 70 °C yia 310 wpeg. Metd 10 TéEpag Twv 310 wpwv TO
TIEPIEXOUEVO TNC QIAANG dINONBNKe Kol EETTAUBNKE pE OICOTIECTAYHEVO VEPO MEXPI
TEAIKING Olavyelag Tou dInBovuuevou vepol. TEAOC TO OINBNUO TOTIOBETNONKE OTO
TIUPIOVTAPIO 0Toug 40 °C yia TPEIC NUEPEC KOl OTN CUVEXEIO OUOYEVOTIOINONKE. To

ouoTnua Z-GR &gixe Xpwpo Kagtavepubpo.

Eikova 2.2 Z0otnua ZedAiBou - kaititn Kokkivou (Z-GR)

Z0otnua Z-GY

& @IAAN TToAvaiBuAeviou evag Aitpou toTtoBetrBnkav 50 mL FeiNCDINFLO
I M ka1 90 mL KOFI 5 M. H @IdAn oupTIANpwONKe e SICATIECTAYHEVO VEPO HEXPI
TNV CUUTIANPWGON OYKOU €VOC AITPOL Kal TOTIOBETNBNKE GTO TUPIAvVTPIo aToug 70 °C
yia 60 wpeq. Metd 10 TEPOC Twv 60 wpwv a@AIpEBNKay amd v @aAn 100ml
KaBapo uTtePKEiEVO Kal TIpoatéBnkav 20 g {eoAiBou. H @IaAn a@ednke yia dAAeg 100
WpPEC atnv idla Beppokpacia. Metd 1o mépag twv 100 wpwv TO TEPIEXOUEVO NG
@IAANG dINBNBNKe Kot EETTAVONKE pE SICOTIECTOYHEVO VEPO HEXP! TEAIKNG BIAUYEING
Tou dINBoLPEVOL vePOU. To dINBNua ToTtoBeTBNnNKe atoug 40 °C yia TPEIC NUEPEG. ZTN
OUVEXEID TO OTEPEO ULAIKO OMOYEVOTIOINONKE He TN XprRon youdiol. To ULAIKO Tou

TIPOEKLYPE NTav To clGTNPA Z-GY Kal €iXE XpwHa Kitpivo.
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Eikéva 2.3 Zuotnua ZedAiBou - Mkaititn Kitpivou (Z-GY)

2.2 MéBodol Avaauong

2.2.1. NMeproxr) MeAENg
Ta TEepAYaTa TIPAYPATOTIOINONKAV TIC TIEPIOO0LE Mo - lovvio 2010 Kal

ATIpiAIO - loOAI0 2011 0©€ BegppOKNTIIO TNG ZXOANC MEWTIOVIKWY ETICTNP®GV TOU

Mavermotnuiov Gsocoalioc.

Eikova 2.4 To BgpUoKnTTO

To meipapa payuatomoiénke Tnv mepiodo Avyovuotou- NoguPpiov 2011 o€
(PUTOdOXEIO OTO BEPUOKATIIO.
XpnoluoTtodnke €30@Q0C TO OTI0I0 CUAAEXBNKE OT6 TO AYPOKINUO TOU
Mavemiotnuiov @scoaliog ov Bpioketal oo BeAeaTivo.
To TEIPAPATIKO TIEPIEAAUBAVE
> 'Evav 1010 €dA@Oou(

> pia 660n alwtov utd popery KNO” 100kgN/atp
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> 'E&I BEATIWTIKA
Ta BEATIWTIKA TIOU TIPOCTEONKAV NTAV !
1. O CeoMbBog (Z) - |g Z kg'l €dagoug
2. O pmevtovitng (B) - Ig kg’l €ddgpoug
To ocuotnua edAIBog — puTeTovitng as avaloyia 3:1 - Ig kg'l eéddgoug

4. O ykaititng (G) - 0,2g kg'l eddgoug
5. To ocvotnua (eO6AIBOC - yKaITitNg Kitpivog (Z-GY) - 0,2g kg'l edagoug
6. To ocuoTnua eOAIBOC - YKAITITNG KOKKIVOCG (Z-GR) - 0,2g kg'l €ddagoug

H epapuoyn tou almTou Kal N EVOWHATWON TwV LAIKWV €yive oTi¢ 30/8/2011.
H omopd oto BgpuoKATTIO TIpayuoToTomdnke ot 1/9/2011 oe @utodoxeia ta oToia
Tiepieixav mepimov | kg €da@og. O TOTIOC TOU £0AQOUG TIOU XPNOCIUOTIOINONKE O OAO
Ta @uTodoXeid NTav o idlo¢. To BdBog OTopdg¢ TwWv OCTOPWV TWV @UTWV HTAV
ETIIQPAVEIOKO TIEPITIOU TIEVIE €EKATOOTWV. Ta @UTA aPOEVOVIAV KOVOVIKA VW
TOTTI00eTNONKAV E€10IKOI diOKOI OTO KATW HEPOC TwWV QUTOJOXEIWV yia TNV dlatnpnaon
TV ATIOPAITNTWY oLVBNKWY LVypaciac. H Kor Tpayuatottoiénke otig 14/11/2011.

Ev ouvexeia PeETPONKOV T HOPEQOAOYIKA XOPOAKINPIOTIKA TWV QUTWVY | 0YoG
UTIEPYEIOL PEPOLC Kal ENPO PBdapoc @utov. Emiong mpoadiopiotnkav 10 VITPIKO AlwTo

OTO £30(0C KOl TO QUTO, TO OUPWVIOKO A{WwTO aTO £d0QOC.

2.2.2 EpyacTnpIOKEG OVOADTEIC

JUANEEOUE TA QUTIKA OeiyhaTa Kal 1o €00@IKA yid vo Ta avoAUCOUUE OTO
EPYOOTNPIO, AoV TIPWTA £yIVE ENpavan ae Enpavtrplo atoug 65-70 °C Kal AAean ToOU
QUTIKOU dcgiypatoC o€ €IOIKO POAO. XTn OCUVEXEID ULTIORAABNKAV OTIC TIOPOKATW

OvOAUGEIC:

Edagika deiypata
Ta €da@ika Ociydota HETA TNV KATAAANAN  TIPOETOILOGIO TOUC TIOU
TIEpIEAAUBavVE agpOENPAVAN Kal KOOKIVION TOUG amd KOOKIVO Twv 2mm UTIOBANONKav

OTIC TIOPOKATW AVOAUCEIC:
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Mnxovikry avaivon: ‘Eyive pe v péBodo Tou 7TUKVOPETpOU Bouylolkou
(Gee and Bauder, 1986) mou otnpiletal otnv apxr ¢ Kadidnong g IAD0C Kal g

apyilovu, ocOPEWVA PE TO VOO Tou Stokes.

pH: MetprOnke oto gpyacTtriplo eda@oloyiag ae LOATIKO SIGALMO PE OXEon
eddpoug 1.5 pe mexdauerpo ORION 3 STAR pH Benchtop tng etaipeiog Thermo
Scientific.

HAEKTPIKA aywyluotnTa: MEeTpOnKe OTO EPYACTNPIO €dO@OAOYiag o€
LOATIKO JIAALPA pe axéon €dagoug 1.5 pe aywyldoueTpo 712 Conductometer TOTIOU
Metrohm.

Opyavikn ovaia: MpocdlopioTnke e TNV TpoTIoTToINUéVN UEBodo Walkley -
Black.

OAIKO alwrto: MNMpoaodlopiotnke pe v pYEBodo katd Kjeldahl.

IkavotnTa avioAayrg Katioviwv (IAK): Tpoodiopiotnke pe tn PEBOSO
KOPEGHOU TWV £DAQPIKWV KOANOEId®WV HE VATPIO KAl TNV CUVEXEID AVTIKOTACGTOON TOU
vatpiov pe appwvio (Rhoades, 1982). Ta Packkda avudpactipia Atav | N
CHMNCOONa pe pH 8.2 kat | N CH3COONH4 pe pH 7.0. Meta amo ekxOAION Ta

EAELOEPA 1OVTA PETPNONKOV PE PAOYOQPWTOUETPO TOTIOU Sherwood.

AVTOANGEIMO  KAAIO: T TOov  TIPOCOIOPICPO  TOU  XPNOIUOTIOI6nkKE
EKXUAIOTIKO OldAupa CH3COONH4 1N. O mpoodIopIcUog EYIVE HE QAOYOPWTOUETPO

t0Ttov Sherwood.

NITpIKO alwto: Mpoacdiopiotnke Pe TNV PEBOdO NG OTAANG Kaduiov. O
TIPOCJOIOPIOPOGC TOU  EKXULAIOUOTOC EYIVE HE  QOCHOTOQWTOUETPO MOPIOKAG

aroppoenong UV-VIS -120-01 tomou Shimadzu.

AUHWVIOKO AlwTO:
O TPOaCdIOPICUOC TOU EKXUAICHOTOCG £YIVE PE QPOCUOTOPWTOPETPO HOPIOKNAG

aroppoenong UV-VIS -120-01 tomou Shimadzu.
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Apopolwaipog dwogopog: TNa Tov  TPoacdlopiIohyd  Tou  JlABECIPoL
PWOEOPOL XpnaolpoTondnke n peBodog Olsen (Kuo, 1996). O TIPocdIopICUOC TOU
EKXULAIOPOTOC EYIVE PE PACUOTOPWTOUETPO MPOPIAKNAG amoppopnong UV-VIS -120 -

01 tOTToL Shimadzu.

‘Oc0o agopd TN YETPNCN VITPIKWV:

Mo va petatpéPoupe TNV €vOeElEn opydvou (éviaon XPWUOTOG) Tou
(POOUATOPWTOPETPOL, XPNOIPOTIOINCAPE OEIyHATA PE YVWOTEC OLYKEVTPWOEIC NO?,
Me BAon TIC OTIoieC XOPAEAUE MO KAPTIOAN BabBuovounong (TpotuTn KAUTIOAN), €101
WOTE OTO  «AYVWOoTO» O€iydota va  UPETATPETIOUPE TNV €vOEIEn 0pydvou GO€
ouykevipwoel¢ NO? Mapokatw TtopatiBevial ol KAPTIOAEG AUTEC YIO TO €0A@IKO KOl

(QUTIKO Ogiypa:

210 dldypoppo 1 KAl OT0  JlAypOpMUO 2 OVO@EPETAL  ylo  TO

£000C



MANENIZTHMIO OEZZANIAZ

FMEQMONIA, ®YTIKHE MAPAMQIHS & ArPOTIKOY MEPIBAAAONTOS
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210 JIAYyPAUMUA 3 AVAPEPETAL YIO TO PUTIKO I0TO

210 €QAQIKA dEiyUOTA TWV PUTODOXEIWV PETA TNV GUYKOUION TNG KOAAIEPYEIOG TOU

OTIAVOKIOU TIPOCdIOPICTNKAV ETUTTIAEOV TA TIHPOKATW:

duTIKA deiypata

Ta @uukd deiypyata HPETA TNV KATAAANAN  TIPOETOIYOCIO  TOUC  TIOU
TiepIEAGUPBave TIAUCIYO, Enpavan oe ENpavtnplo atouc 65-70 °C Kal GAeon o€ EIOIKO
MOAO, LTIOPBANBNKAY OTNV TIOPOKATW OVAALOT):

Nitpikd alwto: lMpoodlopictnke pe TNV PEBOdO TNG OTAANG Kaduiou. O
TIPOOBIOPIOUOG TOU  EKXUAICHOTOC €YIVE UE  (QOCUOTOPWTOUETPO MOPIOKAG

ammoppo@naong UV-VIS -120-01 tomouv Shimadzu.
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Kepahaio3: AttoteAéopata Kal Zulntnon

Mepapoata BepuoknTtiou

MpocapdEnoNg VITPIKOU Kol OPHUWVIOKOU 0dMTOU GTO GTIOVAKI.

METAXEIPIZEIZ

Alaypapua 3.1: H emidpacn Tou alwtou Kal Twv BEATIWTIKWY 010 ENPo BAPOC TOL OTIAVAKIOU O
80an tov 100 kg N/oTp.

ATIO Ta ypaenuata 3.1 TTPOKUTITEL OTI OAQ T BEATIWTIKA KLMaivovTal oTo idlo
emimedo EnpoL PBdpoug ae olYKPIoN UE TO QUTO Tou paptupa (M). Ze oxéon HE 1O
QUTO OTO OTIOI0 TIPOCTEBNKE N OAAG OXI BEATIWTIKO TA PEATIWTIKA TIOU ETIEQPEPAV TNV
peyaADTEPN abENoN ATAV 0 PTIETOVITNG, 0 (EOAMIBOC EVW 0 YKAITITNG TO cuCThUATO Z-
B(3:1), Z-GR, Z-GY egu@davicav MIKPOTEPN 0UENGCN, OTO OTIOI0 OEV CUMEWVEL 0
Smolders et al (1993).
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KOAOKYOAS OQMAS MTYXIAKH AIATPIBH
14 1
12 .
M M-NO3 Zz B Z-B(3:1) G Z-GR Z-GY

METAXEIPIZEIZ

Alaypappa 3.2: H emidpacn 1ou alwTtou Kal Twv BEATIWTIKWVY OTO ULYOC TOU OTIavVaKIOL Ot 000
Tov 100 kg N/otp.

ATIO TO ypd@nua 3.2 TIPOKOTITEL OTI OAA Ta BEATIWTIKA avénoav 1o LYPOC Tou
@UTOL pe T0 (eOANIBO (OTIOU CcuP@WVOLV o1 Burriesci et al 1984), 10 yKaITiTn KAl TO
olotnua Z-B(3:1) va €xouv peyaAldtepn avd&nan oto OYPoC Tou QUTOD TOU CTIOVAKIOU,
age olyKplon pe To paptupa (M). Ta @UTA oTa OTToia TIPOCTEONKE ALWTO £XOLV TXEOOV
1O 010 0Yog pe Ttov eOAIBO, TOV YKAITITN KOl T0 cUotnua Z-B(3:1), aAAd eival

PYNAOTEPO O€ GXEDN ME TO PTIETOVITN, TO oloTNPa Z-GR kail 10 gvotnua Z-GY.
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1600 1

M M-NO3 z B Z-B(3:1) G Z-GR Z-GY

METAXEIPIZEIZ

Alaypappa 3.3: H ouykéVTpwan Tou VITPIKOU alwTou oTo £€30@0oC¢ PETA TNV KAAAEPYEIX
OTIOVOKIOU O€ oUVAPTNON ME TIG HETaXEIpioEIg ag doon Tov 100 kg N/atp

ATO Ta dlaypdupata 3.3 @aivetal OTI OTa QUTOdO0XEia aTa oTtoia TIPoaTEBNKav N
Kol BEATIWTIKA, T PBEATIWTIKA [ordnocav onUOvIIKA oTnv MEiwon Tou VITPIKOU

alWTou oTo £€0aPoC as oUYKPION HE TOV PYAPTUPA GTOV OTIOI0 TIPOCTEBNKE POVO AlwTo.
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M M-NO3 Z B Z-B(3:1> G Z-GR Z-GY
METAXEIPIZEIZ

Alaypappa 3.4: H ouykévipwan Tou VITPIKOU alwTou 0T0 QUTO PETA TNV KOAAIEPYEIO GTIAVAKIOUD
gg ouVAPTNON ME TIG PHETOXEIPioEIC oe ddaon Tov 100 kg N/otp.

ATé 10 ypd@nua 3.4 TIPOKUTITEL OTI N XPAON TOU YKAITITN, Kol &Xe N
MEYOAUTEPN OTIOTEAECUATIKOTNTA GTNV HETAQOPE TOL VITPIKOU alTOUL aTtto T0 £d0¢0G
OTO @UTO TO00 0€ OXéan Pe Tov paptupa (M) 600 Kal PE TO UTODOXEIO OTA OTIOoIO
TIPOCTEDNKE A(WTO KOl OXl PEATIWTIKO KOl OGE AlYyOTEPN  OTIOTEAECUATIKOTNTA

ebNBoL, pTteTovitn Kal To cvotnua Z-GR
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ZuuTiepAouaTa

Ta amoteAéopata £0€1EavV OTI OAA TO QUTA TIOU KOAAIEPYONKOV G€ YAACTPEC
HE BEATIWTIKA KupaivovTal oTo idlo emimedo Enpol BApoug o€ CUYKPION HE TO (PUTO
ToL pdptupa (M). OAd Ta BEATIWTIKA avénoav To VYOG Tou QUTOU e To (eOAIBO, TO
YKAITITN Kol 10 obotnua Z-B(3:1) va éxouv peyaAltepn avénaon ato LYPOoC Tou QuToU
TOL oTtavakiol. Emiong aivetal 0TI ota @utodoxeia ota oToia Tipoctednkav N Kal
BEATIWTIKA, Ta PBEATIWTIKA Boribncav onuavIiK& oTnv MPEIwoN Tou VITPIKOU alwTou
010 £0a@OoC o€ GUYKPION PE TOV PHAPTUPO GTOV OTIOI0 TIPOOTEBNKE POVo Alwto. TEAOC
TIPOKUTITEL OTI N XPrON TOU YKOITITN €iXE TN HEYOAUTEPN OTTOTEAECUOTIKOTNTA OTNV
peiwon TN PETOPOPA TOU VITPIKOD adTou ato TO £€00(Q0C OTO QUTO GE OXECN HE TOV

paptupa (M)
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