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AvtiIIpoAdyov

H mapoVoa AmAwpatikn Epyacia ekmoviiBnke oto Epyactiplo Evopyavng Xnuikng
Avddvong tou Topéa Xnuikwv Emotnuov ™mg oxoAng Xnuikwv Mnyavikwv tou EOvikov
Metoo6fov [ToAvteyvelov. ATTOTEAEL CUUTIAN P W LATIKT] ETLOTNHOVIKT EPELVA UE TN AITAWUATIKNY
Epyacia touv cuvadéd@ov kat @idov Mavpov Iavaylwwtn mov ekmoviOnke 010 PEYXAVTEPO
XPOVIKO Stdotnpua mapaAAnAa pe v mapovoa Epyacia, vmo v enifAeyn touv Kabnynt «.

A06axn Ztuitavo.

H epyacia amotedel cuvExEl 0TV £PELVA YL TIG EMTMTWOELS TWV BLOPNYXAVIKWOV PUTIWV
0TO TEPLRAAAOV, HEAETA GUYKEKPLUEVA TNV ETILRAPUVOT TOU ETLPAVELAKOD €8AQPOVS ATIO TNV
Umapén peydiwv Bounxavikwv povadwv xolpotpogiag (IHFOs) otnv guputepn meploxn. Ta
ATOTEAEGUATA KOl CLUTIEPATHATA TNG AtMAwuaTiknG Epyaciag pmopovv va cupfaiiovy otnyv
TEPULTEPW UEAETN Yl TNV TPOOTAGIN TOU €8AQOVG, OTOV TEPLOPLOPO TNG €kBeong Twv
{WVTAVWOV 0pYQVIORWY, otV BeAtiowon g modtTag {wng Twv gpyalopévmy Kal Twv
meploikwy. Xe kabe mepimtwon, kabe mpocOHetn okéYm, LVTOSEEN Yl TVXOV TapaAelPels M
Slopbwoelg elval kadodexovpeveg, oto Pabud mouv Bonbolv TNV KAAUTEPT KATAVONOT Kol

EQUPLOYN TNG EMOTAUNG YLK TNV AVTIUETWTILON TOU TIPORATUATOG.

Kata ™ S ) Swadikacia ekmovnong ¢ Epyaciag avTHeTwTIoHUE AQVTIKEIPEVIKES
KOl UTTOKELUEVIKEG SUOKOALEG, TO TEAKO ATOTEAECUA OPWG ElVAL «TTPOIOV» CUAAOYLKNG SOVAELAG,

ETILLOVTG KAL UTIOUOVT|G, TOGO ATIO TOUG EMIPBAETTOVTES, 0G0 KL ATO PEVA.

Oa NBeda va svxaplotnow tov Kabnynt) g ZxoAng, k. ZtuAlavo Aodakn yla v
eumiotooVvn Tov pov €8ele oty avdAnym tov Bfpatog, kot otnv Bonbeld Tov KaTA TN

Suapkela ekmovnong s Epyaoiag.

H ovpfoAn tov Ap. Xnuwkov Mnyavikov k. Mmakilptdn Anunten 1Ntav KATL TEPLOCOTEPO
amd KATOAUTIKN Kol OUCLHOTIKY. Me mapatnpnoelg, vmodeielg kat moAD ouyvr), oxedov
Kabnuepwvn, pEpUva yr tnv mpoodo t¢ Epyaciag, g egaywyng CUUTEPACUATWY KAl TNG
TAPOVCLACTG TOVUG, AKOUA KAl YLO TNV QVTILETWTILON TOU OEUATOG KAl 0TV KATAVONOT TOV,

TILOTWVETAL £V TTOAD ONUOVTIKO KOUUATL TOU TEALKOU ATIOTEAECUATOG.

Oa NBsAa va suyaplotnow tov Ap. Xnuikd Mnxovikd k. MiyaAdmovAo Xdpn, ya tnv

ovpfoAn Tov kot TN Bonbeld Tov Kab’ OAN TN SLAPKELX EKTTOVIIONG TNG £pYaciag, Kuplwg 6cov
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apopd to IMepapatikd MEPoG KoL TNV TPAYUATOTIOMON TWV AVHAVCEWY, KaBwG KAl yla TNV
aflomoimon ™G €€alpeTknG Tou ASakToplknG Aatpipng mov amotédece «odnyod» yla v
mapovoa AmAwpatikn Epyacia. AkOpa, €uxaplotw O00UG OUVEPYAOTNKA €VTOG TOU
gpyaotnpilov, v Ap. Xnuikdé Mnxaviké Toamapa Baowlikr kot v Ymoymeua Ap. Xnuko
Mnyaviké EvBupiov EATtiSa.

ETtiong, evxaplotw mMoAD TOUG CUVASEAPOUG POLTNTEG TNG ZX0ANG XnuKwv Mnyavikwv
Mavpo Iavaywtn kat IMapaockevoudn Kwot). Tov mpwto, yiati SovAéPoape poll To
UEYAAVTEPO HEPOG TWV TEPAUATWY OTO EPYACTNPLO, TNV aELOTIO(NON OPLOUEVWV LETPTICEWY
atd TN SN TOL AITAWUATIKY KAl TN GUYYPAET] APKETWV KOUUATLOV Ao TO0 OewpnTikd MEpog
kabwg emiong kat ywati Ponbnoe ta pEYLOTA VA EEMEPAOCTOUV QAPKETEG OAVTIKELUEVIKEG
SvokoAies. Tov 8e0TEPO, YIa TNV oNUAVTIKY Tov Bonfewa ot cvAdoyn Twv Setypdtwyv. Akdua,
Toug @iAoug T'kapéda Oéun, Beoddon Mavaywwtn kat Lewpaddaxn T'idvvn yx TV onpavTikin

TEXVIKN VTIOOTNPLEN.

TéAog, Ba NBeda va aglepwow TV Epyacia aut) oTnv olKOYEVEWX HOU YlX TNV
o0AOTAgLPT oTNPLEN OAX AQUTA TA XPOVIA KL 6TOVG ouvTpo@ous pov oto K.K.E. kat v K.N.E,,
O00UG LOLPACTNKAUE TOOA TIOAAQ TA TEAELTALA XPOVLA, OCOUG TILGTEVOVE TIWG 1) ETILOTIUN KAL
1 YVWOoN UTopel Kal TTPETEL va XPNOLHOTIOMBEL i TNV KGALYM TwV avBpOTIVWV avayK®V Kot

™ ovveym BeAtiwon Twv cuvOnkwv Stafiwong Toug.
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Mepianym

H Asttovpyila Bopnyxavikwv povadwv €xel ocav amoTéAecpa Tnv vmofdaduion Kot

HOAUVOT) TOV YELTOVIKOU £8A@OVG KUpIlwG HEow NG amdbeon g aEplwy pUTIWV OTNV ETLPAVELX
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tov. [Tl ovykekppeva, N Asttovpyla Blounxavikwv povadwv ektpoens xoipwv (IHFOs) £xel
OTNUAVTIKEG ETUTMTWOELS OTO EMLPAVEINKO £50(OG KABWG TapAyovTal PEYAAEG TTOCOTNTES
aépLwV, VYPWV KAl OTEPEWV PUTWV TOU elte amotiBevtat (oL agplol pUmoL) E&lte
EMAVATOTIOOETOVVTAL 0TO E8XPOG WG ATTACUATA YL KOAALEPYELEG KAl TTAPAYWYT] {WOTPOPWV

(oLvypol katL otepeol puTiOL).

M oelpd EMOTNUOVIKEG epyacieg €xouv TpPaypatomomnBel yia v HEAET] TwV
EMMTWOEWV TG Aettovpyiag twv IHFO oto yeltovikd €8a@og, mapoAa autd 1 mapovoa
epyacia €0TLAlEL OE PECOYELAKA OLKOOUOTNHATA, OTIOU TApouolalovv 8laitepo evilapépov

KaBw¢ ot Ywpa pag eival oxeTikd meploplopévn 1 'Epevva oto cuykekpuévo medio.

Iy mapovoa AtmAwpatiky Epyacio pedetatar n vmoBaduion kot n pUTAVON TOU
ETLPAVELNKOV €8AQPOUVG TIEPLOXNG TIOV YeLTVLIAleL pe Blopunyavikn Movada Extpons Xolpwv
YymAng Avvapkotntag otov Ilicowva EvBoiag, 12,5 km BA ¢ XaAkidag. H e€etaldpevn
novada Bploketal oe aoBeoToAlOIKA £5A@T o€ opewv TepLoxn kal og VPopeTpo 145-168 m
Kat amoéAvtn T Ta v eEaywyn CUUTEPACUATWY UETPNONKAV Ol CUYKEVIPWOELS TWV
avtoAAGE Wy katovtwv Kaiov (K+), Mayvnoiov (Mg?+) kot Acfeotiov (Ca%*) oe 22 detypata
IOV ETAEXTNKAV O€ SLAPOPES ATTOCTACELS ATIO TIG EYKATAOTACELS T™NG Bloumyxavikng Movadag.
H ovykévtpwon toug elvat Tapayovtag eVEEIKTIKOG TNG pUTIAVOTG TOU EMUPAVELNKO E8APOUG
kabws oxetiletal pe T amobéoelg Appwviag kat v petafoAn tov pH. Ta Selypata
opadoTomMONKAV HE KPLTNPLO TNV ATOCTACT TOUG amd Toug TPELS (3) KUplws YwWPous Twv

KTnplakwv eykataoctacewyv (Emegepyaoia kat Leayeia, ZtafAot, Blodoyikdg KaBapiopog).

H Serypatoinyio mpaypatomombnke otig 24 lovviov 2014, emoxn mou guvvoel Tnv
UEYAAN OUYKEVTPWOTN TwV AVTHAAGEILWY KATOVTWY (Bpemtikwv oTtolxelwv) oto £5a@og.
INUavTIKOTEPN TNYN PUTAVONG EIVIL OL KTNPLAKEG EYKATAOTACELS TwV LTAPAWY KaBwg ekel
mapatnpnOnkav ot vYMAOTEPEG ovykevipwoel ota  Selypata. Emmpoéobeta, dco
ATIOLOKPUVOUAOTE EUPaVI(eETal TAON UEIWONG OAWV TWV CUYKEVIPWOEWV Twv K*, Mg2*+ kat
Caz*, pe e€alpeon Ta KaAAlepynuéva €8a@n mou mapovolalovv acuvviblota LVYMAES

OLYKEVTIpWOELS o€ K*.

Abstract

The operation of Industrial Plants results in the degradation and pollution of the

adjacent soil, primarily through the deposition of gaseous pollutants on its surface. More
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specifically, the operation of Intensive Hog Farming Operations (IHFOs) has significant effects
on the adjacent surface soil as large quantities of gaseous, liquid and solid pollutants are either
deposited on the soil surface (gaseous pollutants), or are being returned to the soil as fertilizer

for crops and fodder production (liquid and soil pollutants).

There are many scientific Studies that have been conducted to study the effects of the
operating IHFOs in the neighbouring territory. However, this Paper focuses on Mediterranean
Ecosystems, which are of particular interest because relevant research is limited in our

country.

This Thesis studies the degradation and pollution of surface soil in territory
neighbouring to an operating IHFO in the region of Pissonas Evia, 12.5 km NE of Chalkis. The
Unit is placed over calcareous soils in mountainous area at an altitude of 145-168 m in
absolute value. To draw conclusions, the concentrations of the exchangeable cations Potassium
(K*), Magnesium (Mg?*) and Calcium (Ca?*) were measured in 22 samples selected at various
distances from the premises of the Plant. The concentration is an indicative factor of surface
soil pollution, as it is relative to the Ammonia depositions and pH changes. The samples were
grouped based on their distance from the tree (3) main areas of building facilities of the Plant

(Slaughterhouses and Treatment, Main Stables, Biological Treatment).

Sampling took place on June 2014 at a time that favours the high concentration of the
exchangeable cations (nutrients) in the surface soil. The most significant pollution comes from
the Premises of the Main Stables, because the higher concentrations were observed in these
samples. Furthermore, the concentration of K*, Mg?*, Ca?* decreases as we diverge from the
source, with the exception of the cultivated soils where the concentration of K* was unusually

high.

Ag€eic KAs8ua - Key Words

Buopnxaviki) Xotpotpo@ia - Industrial Pig Farming



PYmavon Emupaveiakov ESa@ovug - Pollution of Soil Surface
ESa@uko AtaAvpa - Soil Solution

AvtaAda§ipa Katiovta - Exchangeable Cations

KdAwo (K) - Potassium (K)

Mayvinolo (Mg) - Magnesium (Mg)

AcBéotio (Ca) - Calcium (Ca)

AKpOVUOHLX

AAS: Atomic Absorbance Spectrometry - ®acpatookoTio ATopkng ATtoppd@nong
APHA: American Public Health Association - Apepikavikog Opyaviopdg Anuooiag Yyeiog

BODs: Biochemical Oxygen Demand in Water Bodies - Bioynuika Amattovpevo 0&uyovo ota

véaTIKA StaAvpaTa

COD: Chemical Oxygen Demand - Xnuika AmaitoOpevo Oguydvo

CAFO: Concentrated Animal Feeding Operation - Biopnyavikn Movada Exktpo@ns Zowv
CEC: Cation Exchange Capacity - [kavotnta AvtaAdayns Katidovtwv

EDTA: Ethylenediaminetetraacetic Acid - AilBuAevoSiapivotetpaodiko OV

E.U.: European Union - Evpwmaikr 'Evwon

IHFO: Intensive Hog Farming Operation: Biounxavikd Xoipotpo@eio

GPS: Global Positioning System - Zvotnua [Taykoouiag [TAonynong

USA EPA: US.A. Environmental Protection Agency - Apepwkavikny Ymmpeoia IIpootaciag
[TepBdArovtog

E.M.IL.: EBviké Metooio [ToAvteyvelo
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EXYE: EOvik Ztatiotikn Ymmpeoia EAAGSog
ITME: Ivotitouto l'ewAoyikwv kot MetaAlevtikwv Epguvwv kat Medetwv
I1: H Tpaypatikny MUKVOTTA TWV OTEPEWV CUOTATIK®V TOV E§APOUG

®II: doavopevn TukvOTNTA

Elcaywyn

To mepBarAov wG cVLOTNUA ATOTEAEL TO 6VUVOAO OAWV TWV TAPAYOVTWV TOU Eivat
ATAPAlTNTOL Yl TN YEVVNOTN, AVATITUEN, avamapaywyn Kot Bavato 0Awv Twv EULwv OVTwy

IOV £PXOVTAL O€ EMAEPN Kal aAAnAemidpaon pall Tov, ™ xAwpidag kal g mavidag o kabe
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meploxn Tov mMAaviTn. H aAAnAemiSpaon tTwv {wvTavwv 0pYavIoH®OV KAl TWV QUTOV HE TO
mepdArov eival autn Tov kabBopilel amo TN pia v (St Toug TV emiBilwon, TNV «ATTOCTOAN»
TOUG KATA pio €vvola 0TO GUVOAO TOU GUOTIUATOG KL Ao TNV GAAN, v Sl T Statiipnon
TWV VOHWV NG @UONG TOoU €MSPoUV KATHAUTIKA OTNV QVATOPAYwYyl] TOu (Slou Tou
TEPPAAAOVTOG, TNG LKAVOTNTAG TOU Va BPEPEL KUl v TPOQUAGCTEL TNV (Sl TV VTTapEn wng

EVTOG TWV 0plwV TOv.

To £€8a@og umopei va OewpnBel Eva KOPUATL, £va avolyTtd VTTOGUGTIUA TOVU YEVIKOTEPOU
ovoTNHaTOoS Tov TEPBdArovtog. To €8agog eival To efwTepikd mep(BANUa Tov @Aolov TG I'ng
oe BaBog péxpt 50cm, Stadpapatilel TOAV oNUAVTIKO pOAO0 oTNV avdamtuén TG {wng Twv
HUKPOOPYAVIOU®WV TIoU Staf3lov €VvTOG TOU, TNV EKTPOPN Kol avamtuén t¢ BAdotnong oe
KABe TEPLOXT), OTNV TPOCPOPA BPEMTIKWYV OTOXEIWV 08 KABE €(80VG KAAALEPYELX WOTE VX
avamtuxBel kat va aglomombel wg Tpo@n Yl dAAovg {wVTavoUS opyavVIoHOoUS, TEAOG, GTNV
ATOKOSOUN oM TWV {WVTAVOV 0PYAVICU®Y TOV TEBalvouv oTnyv emupaveld tov. H StapOiagn
TOV £6GPOVG, TWV LSLOTHTWV KL TNG TOLOTNTAS TOU ATOTEAEL VA TTOAD ONUAVTIKO EPEVVITIKO

TeS0 IOV ATACYOAEL TNV ETLOTNUOVIKT £PEVVA €6 KAL APKETA XPOVLA.

H pedétn pOTaveong, emopévwe, ToU EMPAVELAKOV E5AQOUG TIOV TIPOKAAEITAL ATIO TNV
avlp®OTIVY SpaoTnpldTNTA ElvaLl £V GNUAVTIKO KORUATL TG £pEuvag yia BeATiwon kat
TpooTacia Tov MEPRAALOVTOC Kat TNG {w1)G T®wV avOpwmwv. To £5apog, OTIWG Kat GAAx
UTIOCUOTNHATA TOV TEPLBAAAOVTOG (ATUOC@ALPQ, ETILYELX KAL VTIOYELX VEPX) ETLRapUVOVTAL O
pueydAo BabBud amd TNV EKTETAUEVN] EKUETAAAELOT] TOUG, ATO TN BLOUNXAVIKY KUPLWG
SpaoTNPLOTNTA KAl SEVTEPEVOVTWG ATO HIKPOTEPNG EKTAONG KAl EVTAONG KOAALEPYELES, N

AYPOTIKEG EPYATLEG.

H Vmapén pumoyovwv Blopnxaviwv oe pia eplox] mTpooBAAAeL Ta e8d&@n Tov pe ™
OELPA TOUG «XWVEVOUV» TOUG PUTIOUG KAl TOUG UETAPEPOVV EUUECH®S OTA UTOYELX VEPA
pnoAvUvovtag tov vdpo@dpo opilovra Tng meployns. H onpavtikdtepn toug emimtwon oTto
TePBAALOV elval 1 EKTOUT] AEPLWV PUTIWV TIOU HECW TWV QAVEUWV HETAPEPOVTUL KoL
eMkaBovtal oto £5a@og VTORabUIlOVTAS TO, OVUCLACTIKA UETABAAAOVTAG TIG (PUCLKOXTUIKES
TOU 18LOTNTEG. TO £€8a@POG XAVEL OTASIAKE TNV IKAVOTNTA VX OpEPEL ATIOTEAEC LATIKA TOUG

(wVTavoUg 0pyavIoLoUG IOV EEPTWVTAL AUECH KAL EUUECH ATIO AUTO.

H Bopnyavikn xolpotpo@ia eu@aviotnKe 0TI AVETTTUYUEVEG XWPEG ATIO TIG APYES

™¢ dekaetiag Tov 1950 kat otnv EAAGSa apketd xpdvia apyotepa. Ot puTOL IOV €KAVOVTOL
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amd AUTEG TIG EYKATAOTAOELS elval Kuplwg atpoo@apikol (appwvia kal Tapdywya g,
vdpoBelo k.a.), KAA& KAl VYPA KAl oTEPE amOfAnTa, MOV CLVNOWS AVUKUKAWVOVTAL Kal

EMAVATOTIOOETOVVTUL 6TO £50(POG WG AlTTACHA.

Ztnv mapovoa Amlwpatiky] Epyacia vtodoyiletatl 1 pOTavon Tou EMOAVELXKOV
£8A@OVG HEo® TOV TIPOGSLOPLONOV TG CUYKEVTPWOTNG TWV AVTAAAGELLWV KATIOVTWV
KaAtov (K*), Mayvnoeiov (Mg2+) kat Aofeotiov (Caz*) oe 22 Selypata YOUATOG TOU
OUAAEXTNKAV ATIO TIEPLOXT] TIOV YELTVIALEL PE UEYAAT BLOUNXOVIKT] KTVOTPOPIKY HOVASK GTOV
[Moowva Evfolag. Ot Tapamavw CUYKEVTPWOELS OYXETICOVTAL PHE TNV EVATIO0ECT) AUUWVLIAKOV
alwTov 0TOo £56aPOoG, 0§VIoNG TOU KAl HETABOANG TWV QUOIKOXNUIK®OV 80T Twv Tov. ‘0co
HEYQAUTEPN €lval 1 OUYKEVIPWOTN TWV AVTUAAGEILWY  KATIOVTWY, TOCO TEPLOGOTEPO

emBapupévo elval To ESaPOG NG TIEPLOXTG.

To OewpnTikd MEpog ywpiletal oe 3 pépn - KEQPEAALX. ITO TMPWTO avoAVETAL 1)
Bloumyaviky xolpotTpoia, oTo SV TEPO TO £80POG KL OL ISOTNTEG TOV, EVO OTO TPLTO TA
avtoAAagipa katiovta Kaiov (K*), Mayvnoiov (Mg?*) kat AoBeotiov (Ca2t) kat ot I8LOTNTES

TOV.

To Mepapatikd Mépog ywpiletar oe 4 pépn, OMOL ApXK& Tapovotdlovtatl ot
OUVOALKEG HETPTOELS TNG OUYKEVTPWONG o€ ppm (1° pépog) kal otn ouvexela Ta dedopéva

TapovoLalovtal opadomompéva o€ 8 VTTO-oUAdEeS (29, 3°, 4° HEPOG).

AxoAovBoUv Ta ZuuTEPACUATA KAL Ol TIPOTACELS TIPOG TIOVY) LEAAOVTIKY £pELVA KAL
QVTLUETWTILON TOV TPoPAUaToG. TéAog, SiveTal CUYKEVTPWTIKA 1) BLBALOYpa@ia avd Ke@AAKLO

kat to [Tapdaptnuo.
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A’ OEQPHTIKO MEPOX



KEDAAAIOQO 1°: BIOMHXANIKH

XO0IPOTPO®DIA
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A.1.1 Tevika Ztoyeia

H extpo@n xolpwv yivetal pe okomo v mapoyn Kpeatog. MTopel va elval opyavwuevn HE
TEPLOGOTEPO 1] ALyOTEPO TIOAVTIAOKO TPOTIO, AAAA TTAVTA AVOAVETAL 6T fACT TOL TIAPAYWYLKOU

KUKAOU Kal xwpiletat o€ SV0 pepn:

. ['évvnon xolptdiwv Ao XOPOUNTEPES WOTE VA LEYAAWDGOUV KAL VA ATIOYAAXKTIOTOUV.
. Extpo@n autwv Tou Xopdiwv w¢ HEAAOVTIKEG XOLPOUNTEPES 1) UE TIPOOPLOUO TO
o@ayelo.1

Y€ 10 TTOAVTIAOKO KOl 0PYUVWUEVO TPOTIO, TA {0 AVATIAPAYWYNG TTAPAYOVTAL OE ELSIKA
QYPOKTNHATA TA OTOla Taipvouv PéEPoG o€ eva Steod8Iko eMAEKTIKO 0XESL0 (veoyévvnta — {wa
TOAAATIAXCLAGHOU — XOlpopNTEPESG). OL XOlpOUNTEPEG OLUVIIOWE YOVIHOTIOLOUVTAL TEXVNTA.
Avddoya amod TNV AMOTEAECUATIKOTNTA TOU emAeydpevou oxediov, 1 Stadikaoia Tdyvvong
xolpwv BeAtiwvetal Ot Aettovpyleg TwV XOPOUNTEPWY, TWV {WWV AVATAPAYWYNG KUl TWV
{WWV TIAYLVVONG UTTOPEL VA EVAAAACCETAL KAL 1] TIAXLVOT) UToPEl va xwplotel oe 00 TUNHATA,

OTNV TIAXLVVON KL 6TV TIEPATWOT).

H otéyaon twv xolpwv pmopel va moKIAEL amd KTipla VPNANG CUYKEVTPWONS YL
ToXVUTATN KoL TIPOTUTIOTIOUEVT) TIAPAYWYN UEXPL KL OE EKTETAUEVT] TIAPAYWYT) OE EEWTEPLKO
XWPo, KABWS kal O0Tws OAa Ta €ldn NG opydvwong UETAld Twv dVo autwv akpwv. To
UEYAAVTEPO HEPOG TNG TTAPAYWYNS KaBodnyeital cVU@wVA UE TIG BEATIOTOTIONUEVES EVTATIKES
HeBOS0UGE, KaL 1) EKTETAUEV EKTPOPT UTIOPEL VA Elval E(TE 0€ ATIOKPLOT) TWV ATALTIOEWV TWV
KATAVOAWTWV (TIY 0pYAVIKT) EKTPO@N) 1} UTTOPOVV VA XPNCLUOTIOLOVVTAL Y (Lot KATAVAAWOT).
Y& QUTEG TIG TEPLTTWOELG, TA XOLPiSla oV peyaAwvouv Kat Bplokovtal oe TAYLVOoT €XOUV

aVAYKN atto SnuNTpLakd, amdfAnta Tpo@®V, Tapampoiovta, KTipla 1) epyatikn Suvaun.2

A.1.2 Oplopog

0 oplopog mov Ba xpnooTmomoovpe ylx va eptypapouvpe tn Blopnyavikny Ktnvotpopia
glvat o akolovbog: «YyYnire Avvauikdtntag Extpogeia Zaowv (Concentrated Animal

Feeding Operations, CAFOs) opi{ovtat ekeiva mov StaBétovv TovAdyitotov 1000 {wikég

! - OAHTIA 2010/75/EE TOY EYPQMAIKOY KOINOBOYAIOY KAI TOY YMBOYAIOY tng 24n¢ NogpBpiou 2010, dmou otnv
EA\nvik NopoBeoia evowpatwdnke pe tnv Y.A. 36060/1155/E.103/2013

2. Eurostat, Glossary: Pig farming,
http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Glossary:Pig_farming, (accessed: 03-07-2011)
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uovadeg, yia mapdadeiypua 2500 avemrvyuéva yovpovvia 1) 100,000 kotomovia

(too8Vvaua mepimov ue 600 xolpounTEPES).»3

Evw Bdoet odnywwv ¢ Evpwmaikng Evwong, évag e0tepog oplopds, TapamAolog LE TOV
TpwTo, opile:  «2¢ Blounyavika Xowpotpopeia (CAFOs - IHFOs) opidovtat ot
EYKATAOTAOELS EVIATIKIIC EKTPOPIIC XolpwV ot omoisg StaBsTovv: (a) mavw amo 2000
0éocic yix yolpovs mapaywyis (dvw twv 30kg.) 1 (B): mavw amo 750 Ofcsis yia
XOLPOUN TEPEG. »*

A.1.3 Avartuén Biounyavikic Ktnvotpo@iag

H Buopnyavikn Xoipotpo@ia oavamtixbnke Tavw oty  avdykn KGALYmG Ttwv
SLATPOPIKWY AVAYK®WV T®WV avBpwTwVv Tov amd ta péoa tov 2000 aiwva Sev pmopovoe va
KQAUWPEL 1] OIKOOLTN 1| O€ KATIOLEG TEPLTITWOELS TILO EKTETAUEVN xolpoTpo@ia. H mapaywyn
XOLPWOoU KPEATOG CUYKEVTPWONKE Kol ouyKevIpomomBnke Taxvtata kKupiwg otig H.ILA. kot

Sdevtepevovtwe oty E.E.5

v €€ G, N Xopotpoia «mEpace» amd Sla@opa oTASI AVATITUENG HOPP®WV KAl
SoUWV TApAYWYNS, EKTPOPNG KAL AVATITUENG TWV XOIPwV, TEAIKNG EKUETAAAELONG TOU XOLPLVOV

KPEATOG. ZUVOTITIKA AVAQEPOVLE TOUG BAOIKOVG:

1) Owoortn Xorpotpo@ia: Eivar n mpo™™ pop@r ekuetdAAcvong xolpwv ylx mapaywyn
kpéatoG. H eykatdotaon Twv xolpwv YiveTal c€ KTNPLA TOPATANCIA TWV aAvOp@OTLVWY
KATOLKLWV O XWPLA KAl GAAEG aypoTIkEG Tieploxeg. H mapaywyn xolpvol kpéatog eivat TToAD
TEPLOPLOUEVT KABWG aopd TOAV Hikpd aplBud xolpwv. H Statpoen twv yolpwv yilvetal pe
UTIOAE(LUATA OIKLAK®OV TPOPWV, YEWPYLKWVY TPOIOVTWY KAl oTIaviws K&molwv mpoobétwyv. H
eCEAMEN ™G TexvoAoyiag, Twv SIKTUWV Slavouns kat 11 avénon ¢ {Tnomng Xopvov KPEATOG
TEPLOPLOAV  ONUAVTIKA TNV owKooltn yowpotpo@ia otmv EAAGSa, mouv emPBuwvel o€

ATIOLLKPUOLEVEG AYPOTLKEG TIEPLOXEG KAl OTA VIOLA.

*.D. Osterberg and D. Wallinga, «Addressing externalities from swine production to produce public health and
environmental impacts», Published in the journal «American Journal of Public Health», (Publisher: American Health
Association), 2004, pp.1703-1708.

* - OAHTIA 2008/1/EK TOY EYPQMATKOY KOINOBOYAIOY KAI TOY SYMBOYAIOY tn¢ 15n¢ lavouapiov 2008 OXETIKG pe
™V oAokAnpwuévn poAnyn Kat €Aeyyxo tg punaveong, Enionun Ednuepida tng Eupwnaikng Evwong, EAAnvikn
‘Exdoon, T. 24 o). 8 — 22,29 — 1 —2008.

> - N. Agovtidn «KoWwVIKOOKOVOUIKEC Kot MePLBOANOVTIKEC ETUTTWOELS BLOLNXAVIKWOV XOLpOTPodeiwY — YIIOAOYLOHOC
Amnootacewv Antopovwong oe Meooyelaka Oltkoouotiuatay», AtmAwpatiky Epyacio EMIM, ABriva 2011, ceA. 7-14
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2) Extatiki) Xoiwpotpo@ia: H ektatikn xopotpoia agopd tnv HallkoTepn eKUETAAAEVON
TWV XOlpWV TOV YIVETAL [E TILO OPYAVWUEVO TPOTIO XAAQ SlaTnpel oTolyEld TNG TTAPASOCLAKNG
xolpotpolag, KaBws oL yolpol SlffLovv o€ AVOLXTA AYPOKTNHATH KAl TPEPOVTAL PE EAEVOEPT

Booknon 11 CLVSVACTIKA [LE TNV OLKOGLTY) EKTPOPT).

3) Evrtatwki) Xowpotpo@ia: H esvtatikny xowpotpoia eivat n Tapaywyn, €KTPoO@N Kat
aglomoinon twv xolpwv oe PBlounyaviky kAipaka. H mapaywyn elvat palikn kat ot xoipot
Safov oe TOAU Teploplopévo mepBAAAov. H ektpo@n TOUG YylvETHL UE YEVETIKA
TPOTIOTIOMUEVEG (WOTPOPEG WOTE VA ETMITUYXAVETHL 1) HEYLOTH Suvaty) omodoon TG
Bounxaviag. H epg@avion tétowwv Bopnyaviwv (IHFOs - Intensive Hog Farming Operations)
EKOVE TNV EPPAVION TNG HETA To 1950 oTIg avemTuypéves XwpE, evw otnv EAAGda ta teAevtaia

Xpovia.

4) BuoAoywkn Xotpotpo@ia: H Blodoyikny xopotpo@ia Tapovotdlel apKeTEG OUOLOTNTEG UE
TNV EKTATIKN OO0V A@OPA TOV OYKO TNG TMAPAYWYNS, 0AAQ KAl TI§ OLUVONKEG EKTPOPNG Kal
aVaTAPAYWYNG. ZTOX0G NG elval 1 avamtudn xolpwv xwpls avtiflotikd Kot Tpocheta, KATL
IOV TEPLOPLLEL ONUAVTIKA TNV SUVATOTNTA YlX HallkOTEPT Tapaywyn. ZTnv EAAGSa vtdpyouv

apPKeTA Tapadelypata BLoAoYIKNG XOLpOoTPO@iaGg, KABWS oL GUVONKEG eIVl APKETA EVVOIKEG.6 7

A.1.4 Baowka xapaktnplotika Biopnyavik@wv Xopotpo@ikwv Movadwv
(IHFOs)

Ta IHFOs (Intensive Hog Farming Operations) akoAlovBoUv katd Koavova Ta YEVIKA
xapaktnplotika Twv CAFOs (Concentrated Animal Feeding Operations) 6cov agopd Vv
EYKATAOTOON TOUG OF OPALOKATOLKNUEVEG TEPLOXEG OOV a@Bovel TO vePO KAl LTIAPYEL
ETMAPKELA 0€ {WOTPOPES (KOAQUTIOKL, OLTNPA K.QL). ZTIG EYKATACTACELS TOUG CUYKEVTPWVETAL
UEYAAOG aplBUOG XolpwV TOV OTIS TTEPLOCOTEPES TWV TEPLTTWOEWY ACPUKTIA GTOUG XWPOUG
oTABALOHOV. ZKOTOG TWV EMIXEPNOEWY QUTWV elval 1| TAPAywYr] KPEATOG Kol GAAwWV

TAPAYWYWV LE TO LKPOTEPO SUVATO KOGTOG.

Q¢ CUYKEVTPWUEVN TTAPAYWYN XOLPvoU kKpEaTog opilovpe TV tapaywyn 35,000 xoiptSiwv

ETNOLWG, KATL IOV EMITUYXAVETAL OTIG EYKaTaotdoelg Twv IHFOs mov meplopiletatl Spaotikda o

® - A Zwitde «Eunttioetc otnv Yyeta kaw Ty Motdtnta Zwhc twv Neptokwy MeydAne KAipakag Eviatikov Movaswv
Ektpodn Xolpwv (IHFOs)», Authwpartikn Epyacia EMIM, ABrva 2012

7 - Arootohdroudoc K., MamaBactheiou A., AeAnyedpync 2t., Mavtiaphic N., Marabeo5wpou A. «EKTpodr AypoTiKmV
Zwwv ll», Opyaviopog Ekdooewv Atdaktikwyv BiBAiwv, ABrva, 2005
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XWPoG Tou avaAoyel oe kaBe yolpo. Amd 80m? otov Bookdtomo oe HOALG 2mZ oTO
xolpotpopelo. H avdnuévn mukvotnta Twv {Wwv o€ UIKPOUG XWPOUG EYKLVHOVEL cof3apolg
KWwoUVouG yla TNV vyela Toug, Kat EMEKTAON Kal Twv avOpwTwv. H avtietomion twv
acBevelwv ylvetat pe gUPOALAOHOVS KAl XPNON KATAAANAWV YEVIKA TPOTOTOUEVWV

{woTPOPWV.8

A.1.5 NapaBeomn xapaktnploTik®wyv TG Bropnyavikng Xopotpo@iag otnv
EAAaS«a

H xopotpo@ia otnv EAAGSa yapaktnplotav péxpt kat mpv amd 40 xpovia amo v vmapén
TOAAWV HKPWV EKUETAAAEVCEWV SLACKOPTILOUEVEG O AYPOTIKEG TIEPLOXEG. H yolpotpopla ntav
KATA KUPLo AGYO0 OLKOOLTY], EVW UTINPXAV KAl TIEPLOPLOUEVEG OPYAVWHUEVEG PAPUEG EKTPOPNG
X0olpwv, aAAd N TapAywYN TOUG NTAV UIKPN TOOO WG TOCOTNTA, 000 KAl WG TTOC0OTO OTH
OUVOALKT] TIapaywyn Xolpvol KPEATog NG xwpas (xapakmplotikd to 1965, 39,554 tovol -
17,8% g mapaywyng). Ta xpdvia mov akoAovbnoav 1 Katdotaon BeATiwOnke aodntd pe
TNV QVATITUEN TNG EKTATIKNG XOLPOTPOPIAG KAL TNV TAPAAANAN avafBaOuion ¢ ToLOTNTAS TOU

TAPAYOUEVOU KPEATOG, EVM KAL 1] EVTATLKI] XOLPOTPOPIX APYLOE VU KAVEL TNV EULPAVLOT| TNG.

H yowotpopia, mAéov, otnv EAAGSa Oewpeital amd Toug SuvaplkolS KAASOULG NG
KTNVOTPO®IaG Kal TNG aypoTIKNG owkovouiag. Avutd Swagaivetal t16c0 amd To emMeVOLUEVO
ke@aAao (avw twv 330 ekatop. Evpw) 600 kal amd TNV GUVOALKY THpaywyr] XoLpvol

KpEaTog (Avw twv 115.000 tOvwv).

To peyaAlTEPO UEPOG TNG EYXWPLAG TIAPAYWYNG XOPVOU KPEATOG CUYKEVIPWVETAL OTIS
mepupépeles ™G Kevipwkng Makedoviag, tg Hmelpov, ¢ Ztepeag EAAGSag
(ovpmeprapBavouévng g EVolag - ektdg TG ATTIKNG), TG Occoariag, Tng AuTtikng EAAGSag,
Kot TG Av. Makedoviag/0Opdaxng, kaAvmtovtag to 70,1% Tng CUVOALKNG EYXWPLAG TIHPAYWYNG

XOLpwvov Kpeatog yla to 2004.

Bdoel twv Stabéoipwv mywv (amoypaen M'ewpylag - Ktmvotpopiag e EXYE étoug 1999
kat 2005) to 1999 Aetrtovpyovoav 36.521 ekpetairevoelg pe 969.582 xoilpouvg evw to 2005
Asttovpyovoav 44.302 ekpetaAdreVoelg pe 1.110.109 xoipovg, mov onpaivel avénon 18,3% otov

aplOpo Twv ekpetaAdevoewv kot 14,7% otov aplOpd twv ekTpe@opevwy xolpwv. Ta otolyeia

& _ X. MixaAdmouou «MeptBarhoviikéc Enuttwoetc MeydAng Auvvapikotntag Ktnvotpodikwv EKLeTaAEY GEWY OTO
lettvidlov Meooyelako OlkooUotnua», Adaktopikr Atatplfry EMIM, ABriva 2013, oeA. 5-6
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aQUTA 08MYoUV OTO OUUTEPACHN OTL HEWONKE TO pHECO HEYEDOG TWV XOLPOTPOPLKWYV
EKUETOAAEVOEWY amO 26,6 Xolpoug To 1999 oe 25,1 to 2005. OL TepuPEPELEG UE TIG
TIEPLOCOTEPEG XOLPOTPOPLKEG EKUETAAAEVOELS elval oe @Bivovoa TAEN WG TPOG To «UEPISLO»
maveAAadikd: Avtikr EAAGSa, Ocooalia, Zteped EAAGSa, Kpntn. Evedy wg tpog tov aptBud twv

(wwv: Oeooadia, Avtikn EAAGSa, 'Hrelpog, Kevtpikr) Makedovia, Xteped EAAGSa.

OL EeMXEPNOELS EKTPOPNG XOIPWV KL TAPAYWYNG XOlPWVoU KpEaTog elval Kuplwg
uikpopeoaiov peyébovug. H mapaywykn toug Suvapkotnta eival afloAoyn kal KAAUTITOUV o€

T00600TO 37%-38% TepITMOU TIG AVAYKES TNG EAANVIKIG AYOPAS GE XOLPLVO KPEQG. O 10

A.1.6 Iapayopeva AtopAnTa - Pvtaven anoé IHFOs

H Asttovpyla XOLpOTPO@PIK®V HOVASWV HEYAANG SuvapukotnTag £XeL oav

14 14 14 14 U r
amotTEAeopa TNV vtofadpon, T HOAUVOT KAl TEALKA TN PUTAVGT] TOVU TEPLBaiiovTog,
KaT EMEKTAON Kal Tov €8d@oug Tov Bploketal MEPLE TwV eykataotacewv. Kopleg mnyeg
HOAUVVOTG ElvaL TX OTEPEQ KL VYPA aTOBAN T OV SlatiBevTal 6ToUG E8APIKOVS ATIOSEKTES Kal
KATAAYOUV HECOW TNG ATOPPONG OTA UTIOYELX VEPA, AL KAL Ol a€PLoL PUTIOL TIOV EKAVOVTOL

OTNV ATHOC@ALPA.

A.1.6.1 Xtepea - Yypa AnopAnta

[ap’ 6, TLEAWVOUEVIKA TA GTEPER KL TA VYPA amOBANTA AsiTOUPYOUV WG AlTTaopa yio
TOV EUTAOVTIONO E8APWV HETAPEPOVTAG APKETA BPEMTIKA OTOLXEIA OTO E8XPOG KAL GTOUG
HUKPOOPYQAVIOUOUG, €VTOUTOLS 1) VTIAPEN LVYMANG TOCOTNTAG KAl CUYKEVIPWONG VYPWV KAl
OTEPEWV ATOBATTWY OE TIEPLOPLOUEVES ESAPLKES EKTACELS SNULOVPYEL Pl OEPA TIPOBANUATWY

TIov ocuvdéovTal Pe TNV VTTOBAB Lo KoL TN LOALVVOT TWV ESAPWV AVTWV.

Ta oteped kot Ta vypa amopAnta xwpilovtal o opyavikad Kot avopyava. H
0pYQVIKT pUTIAVOT) AVXQEPETAL OTIG OPYAVIKEG OUGLEG TIOV TrepLEYOVTAL OTA amOPBANTA (EvTova
apwpatiKol VEPOYOVAVOpPAKES, KOTIPAVA, VTTOAEIHHXTA amd Ta o@ayeia). H avopyavn pvmavon
TPOKAAELTAL ATIO TA AVOPYAVA CUGTATIKA IOV TIEPLEXOVTAL OTA ATIOBANTA TWV XOLPOTPOPEIWV.

KOpla myn eivat to meplexopevo A{mwTo Kal oL EVWOELS TOU (VITPLKA, VITPpwET, AUHWVLIAKA), O

° - ®. Bakdkne, «<EAARVLKY Xolpotpodia: Yobiotapevn Katdotaon kot Mpoomtkée, ep. «Mewpylo-Ktnvotpodian,
telxoc 1/2008

19 5. AyyeAdmoulou, «TPOOTTTLKEG AVATTTUENC TNC KTRVOTPODIAC OTO VEO OLKOVOULKO TLEPLBAANOV», THAMO AYPOTLKAC
Avarmtuéng kat Aloiknong Aypotikwy Emxelprioswv, AAe€avépelo TElI Oecoalovikng
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EWOEOPOG, TO KAALO, Ta dAata acfeotiov, payvnolov kat vatpiov, kKabwg kat kdmola Bapea

HETaAAa (XaAkOG, oidnpog, payyavio, Pevddpyvpog).1t 12

H pUmavomn mov mpokaAeital amo Tig mapamndvw ekAvopeves ovoieg amo ta IHFOs eival
TOAU PHEYQAAVTEPT) CUYKPLTIKA PE Ta AoTIKA AVpata. Zuykekplpéva, 12.400 mg BODs 11, 38.400
mg COD I'? and ta IHFOs évavtt 310 mg BODsI-! kat 650 mg COD [-1.13

Ta edden kal Ta amofAnTa TEPLEXOUV HUIKPOOPYAVIOHOUG TOU KATAVOAW®VOUV T
OPYQVIKA OUCTATIKA TwV amofANTwy, To AlwTo KAl TO @WOEOPO, &V TAPAAANAX
KATAVAAWVOUV 0ELUYOVO KATA TIG SLEPYACIEG TPOPNG KL VATIAPAYWYNG TOUG UE HEYUAVTEPO
pLOUO aTtd AUVTOV IOV TO 0ELYOVO AVATIANPWVETAL AUTO £XEL 0V ATIOTEAEG A TOV BAVATO TWV
AVWOTEPWY AEPOBLWV 0pYAVIoU®VY KoL TNV VTTORABUIET TOU €8A@OVG. AAAEG EMTITWOELS OTN
puTaven tov eda@oug amo v vTapén IHFOs eivat ) ah&non g aAatoOTNTAS KoL 1) TOEKOTNTA
IOV TIPOKAAEITUL ATIO TNV VYPNAN CUYKEVIPWOT) OPLOUEVWV CUOTATIKWV (XUUWVIAKQA, VITPIKA,

Pevdapyvpog, XaAKOGg).14 15

A.1.6.2 Extopmeg Aéplwv POtV

‘Eva amd ta peyaAvtepa mpofAnuata mouv Snuiovpysi n Omapén kat Asrtovpyia
IHFOs oto mepBéAlov givat ot ekALOpEVES 00PEG, oL aéplot pUToL. Ta agpla avtd sivat oty
mAeloym@ia Toug évtova SVCooUA, KAl TTAPOA0 TIov SV SnULoVPYOUV AOOEVELEG AUECH GTOUG
avOpWTOoUG Kat ot {Wa OV TA ELGTIVEOVV, ATIOTEAOVV Hid aTtd TIG TILO APV TIKESG ETILTTWOELS
Twv IHFOs otv atpdéceaipa kot pakpotmpobeopa oto £5aos. Emouévwg, amoteAovv Kat To
KkUplo onueio TPIPNG TwV TEPLOIKWY HE TOVUG ISLOKTNTES Blopunyavikwy xolpotpo@eiwv. Eivat
ATIOP AT TO OL HOVASEG AUTEG VA ATIEXOVV APKETA ATIO KATOLKNUEVES TIEPLOYEG KOl EKTETAUEVES
AYPOTO — YEWPYLKEG KAAALEPYELEG. APKETEG LEAETEG £XOUV TIPpAYUATOTIOMOEl 6TO TTAPEABOV Y
VO UTTOAOYLOTEL JLLOL LIKOVOTIOWTIKT) (VT ATTOPOVWOTG YUPW aTiO TI§ eykataotacels Twv IHFOs.

Ye pla amd auTteg vmoAoyiletal OTL 1) WV ATOUOVWOTS YL TNV TIPOoTAGIX TOV TtepBAAAOVTOG

- A, Fewpyaxkdkne, «Enefepyacio kat AtdOeon AropAitwy Ktnvotpodikwv Movaswy kat Fewpykiv Blopnxavidvy,
ABnva, 1998, Ek600eLg Mewmoviko Mavemotipo ABnvwv

2 _A. stépou «Blohoyikdc KaBaplopdg aotikwv amoPAitwy», ABrva, 2004, EkS4oeLs Mamacwtnpiou

B _X. MiaAdrouvAou «MeptBarhovtikéc Emuttoetc MeydAng Auvapikdtntac KTnvotpodikiy EKHeTaMMeloEwY 0To
lertvialov Meooyelako OwooUaotnpa», Atdaktoptkn Alatplpry EMM, ABrva 2013, oe). 5-6, 16-30.

A JTAuou, o.1.

PH. Wang, G.N. Margesan, N.S. Bolan «An overview of the environmental effects of land application of farm
effluents», New Zealand Journal of Agricultural Research, 47(4), pp: 389-403
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amd oopES YUpw amd eykataotaon otafAlopov 1200 xolpwv mayvvoews @tdvel Ta 1800m,

AVAAOYQ TNV POPA KAL TNV oYXV TWV AVEUWV.16

MeyaAUTEPES ETUMTOOELS TAPATIPOVVTAL GTNV «EUUECST)» PUTIAVGT] TIOU TIPOKAAOVVTAL
amd toug agploug pumous Twv IHFOs, kaBwg onuavtikd pHEPog Twv evSOTOELVMOV Kal TOEKWY
OPYQVIK@WV OUCLWV TIOU OTEAEVOEPOVOVTAL OTNV ATHOCEALPA ATIOPPOPATAL OTO T
ALWPOVUEVA CWUATISI KAl PE EVAEPLA KUKAOQPOPIA PETAPEPETUL OE UEYAAEG QATIOOTACELS,
amoTiBeTal 0To £8a@og, eloTvEETaL KTA. Ot TEPRAALOVTIKEG GUVONKEG OV ETIIKPATOVV GTNV
Teploxy Omws 1 Ogpuokpacia, ot BPOXOMTWOELS, 1) KATEVOLVVON KAl 1) TAXVTTA TOV
avépov, KaBwc emtiong 1 pop@oAroyia Tov avayAlv@ov (kAion e8dgoug, TAayLég — Bpdyot,
@UOIKG eumddia) kot 1 BAAGTNON TNG TEPLOXNG Eival Tapdyovteg Tou emmpedlovv
ONUAVTIKA ToV BaBud €kBeoN G TV KATOKWY 6TOUG AEPLOVS PUTIOUG, KaBopi{ouv ETTOUEVWG Kol

T KPLTNPLA €TIAOYN G eykataoTtaong evog IHFO o€ pia eploym.?

Ot onpavtikéTepoL agplot puToL oL Ttapdyovtat and IHFOs eivat n Appwvia (NH3) kot

0 Y8p00e10 (H2S), 1600 660V apopd TIG EMITTWOELS, G0 Kol THG TTOGHTNTAS TOVG.
A.1.6.2.1 H appwvia (NH3)

H appwvia etvar padli pe to Oetikd 0&0 (H2S04) Ta xnuika& TpoidvTa UE TOV PHEYAAVTEPO
oyko Brounxavikng mapaywyns O Adyog eival 6TL N appwvia eivat n mpwtn VAN ylo TV
Tapaywyn vitpikoL o&eog (HNO3), auuwVIaK®V KAl VITPIKOV AITACUATWY KABwWS Kol ovpiag.
Yta lopnxavikd xolpotpo@eia ) appwvia eKAVETAL Ao Ta VYP& amoBANTA (Kuplws oVpa) TwV
Xolpwv aov TponynOel n Snuovpyia avBpakikov appwviov péow amooVvBeong TG ovplag

ue TN Bondela Tov eviO oL oUPEGOT).18
"ExBeon tov avBpwmov oty appwvia:
Tuykévipwon otov agpa (ppm) - Emidpaon oto cwua - Emtpent ékBeon

50 - AwoOntn amo toug meptoootepovs - Kapla PBAAPN akoun kat yia ToAVwpn Kabnuepvni

€x0eom

°_ AA. Xaptod, «MeptBarhoviikéc Emmtwoet Xowpotpodikwy Ekpetaletoewv Nopol EuBoiacy, ASaKTopLKr
SiatpLpn, MutiAfvn, 2007

YL A Zwitog «Eruntioelc otnv Yyeta kat tv Mowdtnta Zwrc twv Nepiotkwv MeydAne KAipakag Eveatikov Movaswy
Ektpodn Xolpwv (IHFOs)», Authwpartikn Epyacia EMIM, ABrva 2012

18 _X. Mixahdrouou «MeptBarhoviikéc Emutwoelc MeydAng Auvapkdtntac Ktnvotpodk v EKMeETAMEYGEWY OTO
lettvidlov Meooyelako OlkooUotnua», Adaktopikr Atatptlfry EMIM, ABriva 2013, oeA. 5-6, 16-30.
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134 - EpeOioudg pvtng kat Aawuov - Méyiotn €kbeomn: 8 wpeg

700 - Brijxag, epeOLopos 0T UATLA, UTTOPEL VA TIPOKAAEDEL ATTWAELX TNG OPACTS - Méylom

ékBeon: 1 wpa

1700 - 2oPapn PAaPn otovg mveluoves. Odavatos av 6ev vmapéel atpikny forbsia - Agv

EMTPETETAL EKOEOT) TOV OPYAVIGHOV

2000 - PAUKTAIvES Kt eykavuata oto Sépua o€ Alya Sevutepodemta - Agv emitpémetal £kBeon

TOV OPYQVIOHOU

5000 - Advvatn n Stapuyn. Oavatog ano aopuvéia o Alya Aemta - Aev emitpémetal €kBeon Tov

0pYQVIoHOU
To{KOTNTA TG AUUWVIAG, VYLEWVT] KAL XOQPAAELX EPYATOUEVWV:

H appwvia sival woyvpd tollkn évwon Kol €0Tvon aeplov aupwviag oe peYAAES
OUYKEVTIPWOELS (VAL ETLKIVOUVT Yl TOUG TIVEUHOVEG KL TO SEPUA, AGYW TWV LOXLVPWS BACIKWYV
(xoawoTtikwv) 8ot)twv ™G O OSHA (Occupational Safety and Health Administration) otig
HITA éxeL B¢oel Opla €kBeong twv 15 Aemtwv Yy ovykevipwoelg 35 ppm , evw to TLV
(Threshold Limit Value) etvat 25 ppm (yia 8-wpn nuépa epyaciag). Q¢ apeca emkivéuvn yo ™
Cwn (6pto IDLH: Immediately Dangerous to Life and Health) €xel kaBopiobel  cvykévtpwon
Twv 300 ppm.

H Avotatn Oplaxn Twn ywx to epyaciakd mepifdAiov otnv Evpwmn elvar 50 ppm.
Evtuxwg n ooun ¢ appwviag eivat iblaitepa a@opnty (avtiAnmty yivetal amd ta 5 ppm kat
Tavw) kat elval amibavo va ektebdel kdmolog oe emkivduva emimeda xwpig va To avtiAneOeL
Emaveldnupéveg ekBéoelg tov avBpwmivou opyaviopoy o' autiv 8ev TPOKAAOUV KATOLO

OWPEVTIKO (XPOVIO) ATIOTEAECUA GTOV OPYAVIOLO.19 20 21 22

H exkmopum) appwviag amd ta IHFOs kat n améBeor] ™G 0To £80pOG £XEL KAl TIS

akOAovBeg emimtwoel: (a): 0OElvion Tov €8G@OVG KAl TV EMPAVELAK®OV V8aTwV. To

¥ s, Issley, J. Lockwood «Ammonia Toxicity», Medscape Reference, http://emedicine.medscape.com/article/820298-
overview

0. Occupational Safety & Health Administration «Properties of Ammonia», U.S. Department of Labour

?1 _ US Environmental Protection Agency, «Ambient Water Quality Criteria for Ammonia», (EPA 440/5-85-001), 1985.
2_R.V. Thurston, R.C. Russo, G.A. Vinogradov, «xAmmonia toxicity to fishes. Effect of pH on the toxicity of the unionized
ammonia species», Environ. Sci. Technol., 1981, 15 (7), pp 837-840
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EULVOPEVO QUTO €XEL OV OTMOTEAEOUA va pewwvovTal Ta Opemtikd ovotatikd (KdAo,
Mayviiolo, Acoféotio) kot va mapeumodiletar 1 opaAn avamtuén twv  @eutov. (B):
EuTpo@lopog olkoouoTNUAT®WY: cuppaivel 0Tav To GIWTO TOU TEPLEXETAL OTO £8U@POG
EeMePVA TIG «SUVATOTITEG» TOU OLKOGUGTIATOG VX TO APOUOLWVEL (Y): AvEnuévn eutadela
TOV QUTWV: AvENpEveS TOGOTNTES AlMOTOV O0TO £8APOG KAVOUV TA YUTA VA YiVOVTaL EVAAWTA
0€ amOTOPEG OAAXYEG TWV KAPIK®OV oLVvONK®V Kat otnv VTapén acbevewwv. (8): ETiSpaon
0TO ATHOO@ALPIKO TepBdArov: H aupwvia avtidpd pe pia ogpd aépuwv pumtavtov
UETATPETOVTAS TA OE AEPOAVUATA, EMITPETOVTAG TNV UETAPOPA TOUG OE PEYAAEG ATIOCTACELG.

23

A.1.6.2.2 To Y8p060<c10 (H.S)

To v8pbdBelo M covA@avio 11 VEPocoVAEPISIO 1] coVAEISIo Tou VEpoyovou elval 1

aVOPYOVT) XMULKT EVwoT) Tou VEPOYOVOU Kol Tov Belov, pe xnuiko TuTo HoS.24

To Y8po6Beto (HzS) £xel xapakTnploTel WG avTao@LELoyOva XM UKN £VWoT], TApOUOLO HE
To povo&eiblo tov avBpaka (CO) kat kvaviovxwv aepiwv (CN-). Emiong avaotéAdelr tnv
KUTTOPLKI] QVATIVOT KAl TNV TIpocAnym ofuyovou, TpokaAwvtag Boynuikn ac@uiio. Tumika

ouuTTWHATH £EKBEON G TEPLAA B dvouy:
0-10 ppm: Epebiopdg patiwv, pOTng Kot Aaipov
10 - 50 ppm: ITovoké@arog, {adada, vavTia kal Epeon, 0&0¢ Prxag kat SuokoAia oTNV avamvon

50 - 200 ppm: ZoBapds epeblopds TOV AVATIVEVOTIKOU oWwANVA, 0EUG €peBIOUOC TWV HATLWY,

o&ela emime@UKITISA, 00K, OTTACHOL, KWUA, BAVATOG 0€ GOPAPEG TTEPITTWOELS.

Me mukvommta aépa 1,19 g/cm3 1o vdpobelo eival kata 20% Papltepo amd v
ATHOO@PALPA, UE ATIOTEAECUA AUTO TO AOPATO AEPLO VX CUAAEYETAL GE KOIAOTNTEG OTO £5A(POG
KAl O€ TEPLOPLOUEVOUS SLakpLTovs xwpoug. [Mapatetapévn €kbeon oe xaunAdtepa emimeda
umopel va odnynoet o Bpoyxitida, Tvevpovia, NUIKPAVIES, TIVEUUOVIKO OIS KXl ATIWAELX TNG
LooppoTiag (Tr.x. Ayyoug). OL TEPLOCOTEPES XWPES EXOVV GTNV LoYVoVOoA Vopobeoia Toug opLa

IOV SLETIOVV TA AVWOTATA ETILTPENTA eTiTeSA £kOEONG 0 LVEPOOELO OTO EpyaTiLakd TePLBAAAOV

2 _X. MyoAdmouAou «MeptBarhovTikéc EMuttioetc MeydAng Auvapkotntac Ktnvotpodkiv EKpetaleloewy oTo
lettvidlov Meooyelako OlkooUotnpa», Atdaktopikn Atatplpry EMM, ABrva 2013, ogA. 5-6, 16-30
. http://el.wikipedia.org/wiki/%CE%A5%CE%B4%CF%81%CF%8C%CE%B8%CE%B5%CE%B9%CE%BF
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(xuplwg Brounxavieg, BupoodePeia, SwAlotnpla). ‘Eva TUTIKO emITpeMOpUEVO Oplo €kBeomNG o€

TOAAEG YwpeG elval Ta 10 ppm.25 26
AAAEG TITNTIKEG OVUGLEG TTOV TIEPLEXOVTAL OTOVG AEPLOVS PUTIOVG Elval:

e AMIVEG: TIPOEPYOVTAL ATIO TNV EKAVOUEVT appwvia KAl TNV amokodounon g ovpiag. Ot
KUPLOTEPES TIOV aviyvevovTal elvat ) ueBuiapivn kot n St-pebuAapivn.

e AAAeg O£10UXEC EVWOELG: MepKATITAVES, COVAPISIA Kal StoovA@iSia.

e IMnuika AMmapd oféa: H TePLEKTIKOTNTA TWV TTINTIKOV ATAPOV 0EEWV oTa LVYPA
amofAnTa kupaivetal petadv 4-27 g/l. Ta kOplax o&€a ov aviyvevovtal eival To 0&Iko
0V, To TPOTaVIKO 0V, To BouTuplkd 08D, To ooBouTuplkd 08D, To Bevloikd o0&V, TO
@AVVAXLBaVIKO 0EV KoL TO 3-@ALVUAOTIPOTIOVIKO 0&V.

e  PaVOAEG KAl LVSOAEC: paVOAN, T-KpeaOAN (HeBLAO@aLvOAn), 3-ueBuAoivEoAn, 8O
Kal alBuAo@avoAn

e Awoéiveg kat @ovpavia: ot Sio€iveg (moAvyAwplopéves Sifeviodio&ives - PCDD), kat Ta
@ovpavia (PCDF) mpoépxovtal amd Tig povades amoté@pwong. Eival amd toug mio
EMKIVOLVOUG aTHOOo@ALPIKOVG PUTIOUS OV aviyvevovtal ota amofAnta twv IHFOs,
KabBwg ouvvdéovtal pe pla oelpd evOelEewv OTL TMPOKAAOVV KOPKIVOYEVECT) OTOUG
avOpwTovg.

o AA8£18cG, AAKOOAEG, KETOVEG KU E6TEPES

e AlWPOVUEVA CONATISLX - ITITANEVT] TEQPQ

Ol tapamdvw eVWOELS, PE egalpeoT TNV appwvia kKat To v8pobelo, aviyvelovtal o€ TOAV
HKPEG CUYKEVTPWOELS 0TA Tapayopeva amofAnta. H Spdomn toug 0pwg eivat abpoloTiki) 6Toug
opyaviopovs Tov épxovtal oe ema@n. H évtovn tolikdtTnTa TOu agplov TpokaAel KLPILwWG
QVATIVEVOTIKA TPOBANHATA 0TOUG €PYAlOUEVOUG KAl GTOVUG KATOIKOUG KAl HoKpoTpOBeopa

UTTOPEL VX TIPOKAAETEL KAPSLOTIAOELEG.27 28 29

> _N. A. Netdon , «AGKAOELS Kat TtpoPAFpata Opyavikic Xnueiog», 1982, oel.269,

% _B. Schreiner, «Chemie in unserer Zeit», 2009, Volume 42, Issue 6, Pages 378 —392

7 T. Ttixa, «MeptBAMOVIKEC EMUTTWOELS TWV TIOPAYOHEVWY aéplwv pUTwY KaTd th Staxeipion mnvo —
KTnvotpodLkwv amofAntwy — METpa avilpeTwriiong, Ekdooelg Mewmnoviko Naveniotriuio ABnvwy, ABrva, 2005

2 _H. Takai, S. Pedersen, J.0. Johnsen, J.H.M. Metz, P.W.G. Groot Koerkamp, G.H. Uenk, V.R. Phillips, M.R. Holden, R.W.
Sneath, J.L. Short, R.P. White, J. Harting, J. Seedorf, M. Schroeder, K.H. Linkert, C.M. Wathes, «Concentrations and
Emissions of Airborne Dust in Live-stock Buildings in Northern Europe», Journal of Agricultural Engineering Research,
1998, 70(1), pp: 59-77

2_A. Schulze, R. Van Strien, V. Ehrenstein, R. Schierl, H. Kuchenhoff, K. Radon, et al, «kAmbient endotoxin level in an
area with intensive livestock production.», Annals of Agricultural and Environmental Medicine, 2006, 13(1), pp: 87-91
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A.1.7 Awaxyeipion AmofAntwv

Ta amo6BAnTa IOV SNULOVPYOVVTAL ATIO TNV AELTOVPYIX TWV PLOUNXAVIK®DV XOLPOTPOPEIWY
Slakpivovtal oe oteped, VYpPA Kal aépla (OTwS eldape kot mapamavw). H Swayeipion twv

amofATwy Katnyoplomoleital ws e&n¢: (o) : TvAdoy), (B) Ene€epyaoia, (Y) Auabeon.

['la v ocvAdoyn TwV amoANTwY XPNOLUOTOLOVVTAL ELSIKA SLAHOPPWHEVH SATIESH GTOUG
oTaBAovg kal oxapeg ocvAdoyns. H amopdkpuvon twv amofAntwv yivetal pe KAaTtAAANAo
OUCTNUX AVAPPOPNOTG, KAVAALX KL UAAKLA, EVGW OTIOV KaBioTatatl Suvato, XproLoToLoVVTL

TEXVIKEG EEMAVUATOG TWV ATIORAN TWV.

['la v eme€epyaoia TwV AVUATWY XPNOLUOTIOLOVVTAL UL OELPA TEXVIKEG LUE ATIWTEPO GTOXO
™mv SUVATOTNTA EMAVAXPNOLUOTOMONG TWV ATMOPANTWYV XWPIS HEYAAEG EMMTWOELS OTO
mepBdArov kat ™ pelwon touv kd6oToLS emetepyaniag. H aflomoinon texvikwv avaepdofiag
xwvevong kat PloAoylkng emefepyaoiag yivetal oe aeplOfleg kal avagpofLleg XWUATIVES
SELAEVEG [LE XP1)OT) CLUCTNHATWY EVEPYOV LAV0OG oLUVEXOVGS po1|S KTA. H emiAoyn g KATAAANANG
TEXVIKNG emeepyaoiag Twv amoBANTwy Sla@épel and meplotaon o€ eploTAon Kol eExpTATAL
atd pia oelpd Tapayovtes (TEPBAAAOVTIKEG ETMUTITWOELS — £8APOG — EKTIOUTIEG AEPLWV PUTIWV —

vopoBeoia) Tov 1 avdAvon Toug EETEPVAEL TA OPLX KAL TO OKOTIO TNG CUYKEKPLUEVNG EPYATLAG.

Ma v Tedkn 8udbeon kal emavaypnouomoinon Tov emneepyacuévou amofBANTov,
Aapfavovtal vTTOYN ULX CEPA TIAPAPETPOL, OTIWS TO E5APOG KAL 1) TIEPLOXT) TIOU AELTOVPYEL M

VASa, 0L AELTOVPYIKES KAL TIAYLEG SATIAVES, OL TEXVIKEG ATIALTI|OELG KL OL KALLXTIKEG OLUVOTKEG.30

0 X. MixaAdmoulou «MeptBarhoviikéc Enutt@woetc MeydAng Auvaptkotntog KTnvotpodikwv EKUeTaAEUGEWY OTO
lettvidlov Meooyelako OlkooUotnua», Aldaktopikr) Atotplry EMIM, ABriva 2013, oe. 5-6, 10-30
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A.2.1 Tevika Ztoysia

To £8a@og cival éva TepiTAOKO VAIKO, ) GUOTAOT) TOU SLAQEPEL ONUAVTIKG aTtd TEPLOXN
o€ TEPLOXN, EMNPEALETAL SPACTIKA Ao TEPLBAAAOVTIKOVG TIAPAYOVTES OTIWG ECTIEG PUTIAVOTG,
YELTVINOT) LE AOTIKEG TIEPLOYES, KALPLKEG oLVONKEG. ETTOpEVWG 1) SlatvTwon evog oplopol yia To
E80(POG, ATTOSEKTOV A0 TNV SLEBVT] ETLOTNUOVIKT) KOWVOTNTA €lval apKeTd SVOKOAN, KaBws oL
EMOTNUOVIKOL TOUE(G TTOV TIEPAAUPAVOUVY TO £€8QPOG GTO EPEVVITIKO TOUG eSO Elval apKeTOL.
Amo8exopevol Tov oplopd oti «To é8agog elval To EMPAVEIAKO KOUUATL TOU YNLvoU
@A0L00 TOU TPOTOTOLEITAL ATIO TOUS ATUOCPAIPIKOUS TTAPXYOVTES (Ppoxés, &veuog,

/4 4 4 4 4 V4 4 4
svaiiayn J€0TnNG Kat Kpuov, KAM.) KaL amo Ta £ufla ovta Ta omola Sla@puiacaost
4 4 4 7 4 I4 4 4
OAwpida, mavida, puikpoopyavicuot). Eivar Eva un-cuvumayé¢ moAV@PAGLKO UVALKO, TTOU

4 4 4 4 Ié I4 4 I4 4
ATOTEAELTAL ATTO AGUVOETOUG 1) EAAPPA OUVSESEUEVOVC GTEPEOVS KOKKOUS, TA KEVA
4 4 4 V4 Ié /4 V4 4 4 4
UETaéV TwV omolwv (mopol) mepLeyovy vypa, (ovvn)Ows vepod) 1/kat agpia (ovvnBwg
agpa).»3l Tov «TPoKPIvew, KATA pia évvola, n emothun ™S Edagoroyiag, katnyoplomotodpe

Ta €64@M KAl aVOAVOULE GUVOTITIKA TLG LBLOTNTEG TOVG.

To €8a@og elval To AVOTATO OTPWHA TOU @AOWOV NG ynG, elvat 1 KaAAlEpynoLun
emupaveld tov. KaAvmtel o€ mayxog 35 - 50cm. Apéows petda eivat To veSaog, pe Babog mov
@Tavel péxptl Ta 2m. 'ESa@og kat VTTESA@POG ATOTEAOVUV TO CUVOAO TOU XWLATOG IOV UTTOPEL va
aflomomBel yia yewpylkés kKaAAépyeles. 'Otav To €8a@OG KOPEOCTEL ATMO TNV EVTATIKN
KaAALEpyela kat 8ev amodidel, okafetal Babld wote va £pBeL 6TV EMLPAVELA TO VTIESAPOG, TO
OTo{0 UETA amO 5-6 UNVEG «wpilpavone» Kot aAAnAemiSpaong pe to mepLBAAAov yiveTal

KAAALEPYT|OLULO.

Kupla tpoédevon tov e8d@oug gival 1 amooddpwon (StdBpwon) Twv TETPWUETWY TNG
eMupavelag g yns. Elvat moAvet¢ Stadikaoia kat o@eiletal o TOAAEG TTapapétpovug: (a) Tnv
eTa@1) HE TO VYPO otoelo (OdAacoa, Aipves, Totaula, vdyswx vepd, Bpoxés), (B) v
nAwakn aktwofolia, (y) avépouvg kot petaBoréic tng Oeppokpaciag, (8) opyavikég

r 14 14 4 14 14 r 14
OVUOLEG A0 PUTA KL (WA, tAAQ KAL ATIO §PAGTIPLOTNTEG TOVG.

AT v apxn g Sekaetiag Tov 1990 To AVTIKEIPNEVO TNG HEAETNG TNG TOLOTNTAG TOU
e8APOVG ApyYLoE VA ATOXOAEl TIEPLOGATEPO TOUG EMIOTIUOVEG, 0T BAon TG €VPEONG HLAG

1ebddov - gpyadeio OV VA AVTATIOKPIVETAL EMAPKOG O€ AUTHV TNV AVAEYKT). G TOLOTNTA TOV

3 p.. Rowell, «Soil Science: Methods and Applications», Published by Pearson/ Prentice Hall, 1994.
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€8a@ovg pmopole va opicovpe TNV KavOTTA TOU €8&@OVG va Asrtovpyel evtog TOL
EKAOTOTE OLKOGUGTILATOG, 0TO TAXIOLO TWV XPTOEWV YNG, WOTE VA SLATNPEL TNV TTOLOTNTA TOV
TEPPAALOVTOG, TNV AVATITUEN TWV EUTWV, TWV UIKPOOPYAVICUWY EVTOG TOVU, 0AAX KAl TWV
{WWV TIOU £PXOVTAL OE AUEOT] ETTAPEN HE AUTO KUPLWG HECW TNG TPOPTNG, KABWG EMiONG KAL TNG
avBpwmvng vyelag. Mia SvokoAia, Tov ep@aviotnke efapyng, eival To yeyovog, OTL O€
avtiBeon pe TOV a€pa KL TO VEPO, TO £80POG SEV KATAVOAWVETAL AUECA ATO TOV GvOpwTIO,
EMOUEVG TH TPOTUTIA TOLOTNTAG TOU &8A@OUG elval Tilo mepimAoka kKat SUOKOAX Vo

EVTOTILOTOVV KalL Vo LEAETNB0VV.32
A.2.2 Ixnuatiopog tov Edagovug

Ot Siepyaoieg péow Twv omoiwv oxnuatiletal To £8a@OG PTOPEl Vo eival @UOLKEG
(kapkég ouvvOnkes, NAlaky aktwvoBolia, emibpaon g Bapvtntag), xMMukég (avtaiiayn
otoeiwv oto £8a@og) kat ProAoyitkég (amOKOSOUNON  QPUTIKWV  UTIOAEWUUETWVY).
AVoAUTIKOTEPX, WG TIPOG TOV OXNUATIONO TOV £8A@OUG emSpovv 5 Baoikol tapdyovteg. Autol
elvalt yvwotol amdé tnv emomun S Edagoloylag wg edagoyevetikol 1) TAPAYOVTES
edaoyéveons. Xe kabe mepimTworn, KaBEvag Tapdyovtas omd auTovG €EAPTATAL KOl

AAANAETIEPA [LE TOUG VTIOAOLTTOVG.

A.2.2.1 To unTpiko TETPpWHRA

H ynuum ovotacn Tov pntpikol TETPWHATOS AT’ OTIOV TIPOEPXETAL TO £8APOG lval Ao
TOUG KUPLOUG TTapAyovTeS, Kabws kabBopilel otov peyaAvtepo Babuod kol tn xnukny cvotaon
TOU €8GPOVG TOV TIPOKVTITEL, EMNPEACOVTAG CNUAVTIKA KL TA BACIKA XOPAKTNPLOTIKA TOU
edagoug (aAkaAko — 6&wvo), v PAGotnon Tov pmopel va avamtuyBel, TNV KHAALEPYELX TOV.
'EToL, aoBeoToABIKA TETpWUATA 061 YOVV 0T SNUovpyia aAKAAKWY 5a@wV, OTIOL EVVOEITAL
N avamtudn EUTWV ToU €XOUV TEPLOPLOUEVEG avAyKes o€ vepo (plyavn, Buuapl). AvtiBeta,
nealotoyevy meTpwpata odnyovv otn Snuovpyia 6§lvwv eda@wv, OTOL guvoeital 1

avamtuén BAGoTNONG He aLENUEVES AVAYKES 0€ VEPO (UAAOBOAX SévTpa).

2 _E Armenise, M.A. Redmile-Gordon, A.M. Stelacci, A. Ciccarese, P. Rubino, “Developing a soil quality index to
compare soil fitness for agricultural use under different managements in the Mediterranean environment”’, Soil and
Tillage Research Volume 130, June 2013, published by Elsevier, pp. 91-98.

-29-



A.2.2.2 H pop@oroyia Tov avayiv@ov

['evikd 0 CYMUATIONOG KL O ELTAOVTIONOG TOV E8APOUG EVVOEITAL OE TIEPLOYEG UE ULKPT) 1
KaBoAov KAlon OMwG TeSLASeG, KOWMASES. Xe TEPLOXEG UE HEYAAN KAloM Tapatnpeital To
@aWouEVo va oynupatilovtat €8a@n HE HIKPO TAXOG KAl TEPLOPLOUEVEG SUVATOTNTES
QTOTEAECUATIKN G EKUETAAAEVONG. AUTO CUUPALVEL YLATL YEVIKA UTIAPXEL ) TAOT) VA LETAPEPETAL

OLVEXWG TO CYNUATI{OUEVO E8APOG 0€ XAUNAOTEPA VPYOUETPA PE TNV EMSpaomn ™G BapVTnTag.
A.2.2.3 To kAlpa

'Evag akopa ToA) o1UavTIKOG TAPAyovTaS 6T SLpdp@won Tov e5G@oug elval To KAlpa
IOV ETKPATEL OTNV €KAOTOTE TEPLOXT). KUuplwg ot petafoArég tng Bepuokpaciag Kot TOGOTNTA
TWV ATHOCPULPIKOV KATAKPNUVIOUATWY (Xlovia, Bpoxés) elval autég mouv kabBopilovv tnv
Evtaon kal To €80¢ ™G VELOTAUEVNG amoocdBpwong Tou edd@ovug. EmmpocOeta, to KAlpa
kabopilel oe peydro Babuo ta €idn ¢ xAwpldag kat ™G TaviSag oV AVATTUCCOVTAL, TNV

vypaoia kot tov fabpo amotkoSOUnonG Tov 0pyavikol VALKOU 6To E5a@Og.

A.2.2.4 OLopyavicuol

Awaxpivovtal og 800 katnyopiss: (o) ot @uUTIKOL: XPNOLHOTOLOVTAG TO CVOTNHA TWV
PV TOUG KAl PECW TWV SLKSIKACLWOV AVATIVONG KAl TPOPNG TOUG aAAG(OUV TNV XM ULKN
oVUOTHOT TWV TMETPWUATWY Kat cuxva ta Bpvupatifovv. Mapepfaivouv £T6L TNV EUOIKY KoL
XNUIKY amoodBpwon tov 8d@oug. (B) ot Lwikol: ot {wikol opyavicpol mapeppaivovv SimAd
OTNV oVOTAOT TOU OXNUXTI(OUEVOVL €8APOVG, TIOTE PEow Tou okaPipatog mov odnyel o€
TIOLOTIKOTEPT KUKAO@OPIX TOU VEPOU Kal NG aTUOC@ALPAS Uéoa 0TO £8a@OG, TOTE PE TA

EVCLLQ, T TIEPLITTWUATA KL TIG OPYAVIKEG EVWOELG IOV TIPOEPXOVTAL ATIO TO CWX TOUG.

A.2.2.5 0 xpovog

H nAia evog eda@oug elvat o xpovog mov pecoAafel amd Tn oTypn TOU TO UNTPLKO
TETPWUA apXIlEL VA HETATPETETAL O E50POG UTIO TNV ETISPACT TWV TAPATIAV® TAPAYOVTWV.
Evéektikd, ywx €5agog mdyovg 30 cm, o xpOvog auTog UTopel va elval EKATOVTASEG 1) KoL
XAadeg xpovia. To €8a@og, WG avolKTO cVOTNUA, SEV OTAUATAEL TNV aAANAeTiSpacn Tov UE TO
mepfdArov, emopevwsg efeAlooeTal Kol Sla@opomole(tal amd To UNTPKO TETPWUA HE TO

TEPACUA TWV XPOVwV. Baowkd kpitmpla avtig ¢ eE€AENng eival 1 avdmtudn Twv eda@ikwv
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oplovTwv (eldog, Tax0g, vkplvela, BEoM), TO TOCOOTO TWV VAIK®WV TOV £XOVV CUCCWPEVTEL 1

amopakpuvOel amd Toug eSa@kovs opilovteg.33 34
A.2.3 Katnyopiec ESa@wv

AapBdavovtag vTTOYTN TOUG TAPATIAV®W TAPAYOVTEG OXNUATIONOV TWV €AMWV EVKOAN
OUVAYETAL TO CUUTIEPACUA OTL TA €8G@N Sev SnovpyovVTaL PE TOV (510 TPOTO. ZEKIVWVTAS
aTd TO UNTPLKO TETPWUA, KAOBe TTapdayovtag emOpd SLPOPETIKA, TOGO TOCOTIKA, OG0 Kol
TOLOTIKA 0T oVoTAoN Tov £8d@ovug. H Baoikn Stakplon Twv e8a@wv o€ KAAALEPYNOLUA KoL N
KaAAtepynopa (dyova) oxeTileTal AUeEcA KAl LE GAAX XAPAKTNPLOTIKA TOUG, OTIWG 1) VP KL 1
doun evog eda@oug, 1 €kBeon Toug 0TV NALAKT akTvooAia, 0 AVENOG, 1] OXETIKY Vypacio KAl

Bepuokpaocia.
ZUVOTITIKA, TA KAAALEPYHOLUX £6aPN YWPI{OVTAL OTIS TAPAKATW KATNYOPLEG:

A.2.3.1 X auuwdn

"Exouv kUplo cuotatikd v appo. ‘Exouv «a@pdatn» ven kat eivat e0koda otnv kaAAtepyela. Ta
TIAEOVEKTILATA TOUG EvaL OTL 0 ALOG, TO VEPO KAL 0 AEPAG TIEPVOVV EVKOAX ATIO PHEG A TOVG. ATTO
™MV GAAN, BACIKO UEOVEKTNUA €lval OTL €V OLYKPATOUV QTMOTEAECUATIKA TNV Vypacia Kol
EemMAEVOVTUL OL OPETTIKEG OVGIEG ATIO TNV EMUPAVELX TOVG, EVW E(VUL EVAAWTA OTIG ATIOTOUES
aviopelwoels NG Oeppokpaciag (xewwvag - kaAokaipl). Ta PEOVEKTNUATA OUTA
QVTIHETOTII{OVTAL ME aVAMLIEN APYLAOXWHATOS Kol ApHwSoUs €8A@oug (apyloapuuwdn) 1

XWVEUEVT] KOTIPLA.

A.2.3.2 Te apylwdn

AAMWG  KOKKIWVOYWHX TOU  XPNOLLoTolElTal oTtnv  kepapomotlia. Ta apyllwdn edden
TAPOVCLATOUV UEYAAT] CUVEKTIKOTNTA PE ATMOTEAECHUA TO VEPD, 0 NALOG KAL O AEPAG VA UMV
umopovv va ta dlamepdoovv evkoAa. 'Etol, dev elval svdAwTo 0TI ATOTOUEG XAAQYEG TNG
Bepuokpaciag, cAAd SuokoAgvovY TA EUTA va «@Tdoovv» o Babld pe Tig pileg TOUg pe
amoTéEAEoUA VX EUTTOSICETAL ) ATIOTEAECUATIKY KOAALEPYELA TOUG. AVAULEN He appwdn e6den 1

KOTIPLA (XWVEUEVT 1] AYWVEVTT]) AVTILETWTI(EL ATIOTEAEGUATIKA TO TIPOLANUA AUTO.

3_SE. Manahan, «Fundamentals of Environmental Chemistry: Soil and Agricultural Chemistry», Lewis Publishers, Boca
Raton Florida, 1993, pp. 516 — 543.
*_N.C. Brady, «The Nature and Properties of Soils», Published by Macmillan Publishing Co, New York, 1974.
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A.2.3.3 X€ XOUN®EN 1 KNTIOX W LATA T) LUV POYX DUATH

Elvat ta e8den mov guvoeital eplocdTePo ATO OAX 1] KAAALEPYELX, KAVOVTAG GUXVA TEPLTTN N
KOl EMCN UL TNV AVAULEN HE KOTIPLEG. AUTO CUPPAIVEL YIXTL TTEPLEXOUV TIOAAEG OPYAVIKES OVTIES,
QPKETOL LIKPOOPYAVIoHOL {OUV ELVOWVTAG TNV ATOCABPWON KAl TNV YOVIHOTNTA ToVuG. ETiong,
QATOPPOPOVV ATOTEAECUATIKA TNV vypacio kat T SatnpolVv 0TO0 E0WTEPLKO TOUG, EVW M
NALKT akTvoBoAla Kol 0 aépag TA SLATEPVAE LKAVOTIOWTIKA KaB’' OAN T1 SLApKELX TOU £TOVG
KabBws elval a@pata otV LEN. XPNOLUOTOLOVVTAL EVPEWS KOL GTOV EUTAOUTIOUO GAAWYV

eSAPWV.

A.2.3.4 Y& acBecTOAOIKQ

[Ipoépyovtal amd acBeoTOAOIKA TMETPWUATA KL €(OUV TA HELOVEKTIUATA TWV APYAWSWV

eSa@wv. Avtipetwmifovtal e KATAAANAEG TPOOUIEELS (AW ON E5GEN 1) KOTIPLEG).

A.2.3.5 X€ avapkTa

[Ipoépyovtal amd avapilels Twv TAPATAVE® XWUATWV Kol TEPLEXOVV, O SLUPOPETIKESG
avaloyieg kaBe popd, 6Aa Ta KOpLX CVOTATIKA (APYLAO, AUUO, ACBECTIO KAL OPYAVIKEG OVGIES).
Ta meploooTEpA €8GPN OTNV  TPAYUATIKA eival avauelkta, e8ka oe Meooyesloakd

OwkoovoTuata, OTIWG kat otnv EAAGSa.35 36 37

A.2.4 ESa@ikol OpilovTteg

ESa@ixol 0pllovteg ovopalovtal Ta GTPWUATA OV SlakpivovTal o€ pia kaBetn toun (Tpo@iA)
Tov e8a@oug (soil profile). ‘Exouv Sta@opetikd maxog, v Sta@épouvv HeTadl TOUG WG TTPOG TO
XPWHA, TN oVOTACN TWV E8APIKWV OCWUATISIWY, OAAQ KAl WG TPOG TOV TPOTIO OV QUTA TA

ocwpatidia evovovtat HeTagy Toug (deopol).

®_SE. Manahan, «Fundamentals of Environmental Chemistry: Soil and Agricultural Chemistry», Lewis Publishers, Boca
Raton Florida, 1993, pp. 516 — 543.

*_N.C. Brady, «The Nature and Properties of Soils», Published by Macmillan Publishing Co, New York, 1974.

¥ _ M. 2bakiavékn, K. Mayahiou, |. Mrétoapnc, «Edadoc, AldBpwon — Epnuonoinon — PUravon»
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Ewova 1: KaBetn toun edadoug
otnv omoia Slakpivovtal ot
edadkoi opifovteg
Ao,A1,A2,B1,B2,C

To £8a@og amoteAeital and 3 Bacikovs opiovtes (A, B, C). To cvumayég pnTpikod
TETpwUa ovpuPoAiletal pe R. 0 opilovtag A EEKIVAEL ATIO TNV ETPAVELX TOV £5AQPOVG, EPYETL
0€ QUEOT ETAPT) UE TO TEPLRBAAAOV TOV E8GPOVG EMOUEVWS EIVAL TTAOVUGCLOG OE 0PYAVIKA VAIKA.
Amotedel ™ «{wVN» HETAPOPAS TWV TIEPLOGOTEPWV VAIKWYV TIPOG TA XAUNAOTEPA OTPWUATH KOl
OVOUAZETAL ATTOTTAVIEVOG. XE SATIKA KUPIwG E8A@N OV elval AKAAALEPYTTA KAL YEVIKOTEPX OF
wpLLa e8a@, BPlOKEL KAVEIG OTNV ETTLPAVELA TOV E5APOVG VA CTPWUA ATIO OPYAVIKA VALK TX
omoia £xouv apxioel va amoouvTtiBevtal xwpis Opws va Exel 0AoKANPwOEL | amocVvBeoT TOUG
OTWG PLAAX KAl GAAX @UTIKG VTToAsippata. To oTpwpa autd eival o vtoopilovtag A0 X1n
ouvexeln akoAovBolv vmoopilovteg Tov aplBpovvtal Al, A2... 0L OTIOLOL TIEPLEXOVV OPYAVIKA

VALK 0€ 0TASLAKA EAATTWUEVEG TIOCOTTEG KAL AVOPYAVA CUCTATIKA.

0 opilovtag B &xetal vAkG Tou petagépovtat amd tov opilovta A yi' avtd kat ovopdlstal
EUTTAOVTIONEVOG. ATtoTEAELTAL KUPIWG ATTO apY ALK& VAKA KaBwg kat amod oeldia odnpov (Fe),
apywiov (Al), payyaviov (Mn). Ot pileg Twv @uTWV SlelcdVovy eVkoAa oTtov opilovta B amod
TOV 0To{0 Kal avtAovv Bpemtikd cvotatikd. O opillovtag B vmodialpeital émwe kat o A o€

vmoopifovteg (BO, B1, B2...).

0 opifovtag C amoteAeital amd Ta VAIKG TOU PnTPLKoy METPOUATOS YU aUTO Kot OVOUATETaL
UNTPKOG opilovtag. XTo avwtepo TUNUA Tou opifovta C ta VAKE eivat ocuvnbwg

BpuppaTIopHEVQ.
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H mAnpng avdmtuin twv eda@kwv oploviwv amovidtat oe €8a@n mou 8ev €yxouv
KaAALepyn el 1 StaBpwBel. Zta kaAAiepyolpeva e8d@n cuviBws amovotdlovv oL VTTOOPI{OVTES
A0, Al evw ota eplocotepa Safpwpeva e8a@n amovolalovv Evag 1) TIEPLocOTEPOL 0PLOVTES

avaAoya pe to Baduod g StaBpwong.38 39

A.2.5 Yvotaocn tov ESagovug

Ta ocuvnBlopéva e8a@n amoTeAoVVTAL KATA TO NULOV ATO OTEPER OCUOTATIKA (aAvopyava Kot
OpPYQVIKA) KAl TO GAA0 HLoO elval aépag Kal VEPO «TAYLSEVUEVO» OTA KEVA AVAUECA GTOUG

KOKKOUG TWV QVOPYAVWV VALKDV.

Ta avopyava GLOTATIKA TOU €5AMOVG KATATACOOVTAL PE TN OEPA TOUG OE KATNYOPLES
avaAoya TS SLKOTACELS TOUG, AVESAPTNTWS YXNUIKNG KAl OPUKTOAOYLKNG OUCGTHONG. XTOV
TAPAKATW TIVAKA TIAPOVOLATETAL 1] KATATAEN TWV E5APIKWV owUaTISlwV o opadeg peyéboug

Baoel Touv AleBvoug ZuoTiuaTog.

KAdaopata Mnyavikng ‘Opx Stapétpwv ( mm) Bdoel Tov
Ivotaong AeBvoi¢ Tvotnuatog Katdtagng
[MoAV xov8p1) aupog 2,00-0,20
oAV AeTrtr) Gupog 0,20 - 0,02
IA\0g 0,02 - 0,002
Apylrog < 0,002
Aemtti) Apylhog <0,0002

(ITINAKAZX 1): Katdataén twv kOkkwV Laoel unyavikng cuoTaons

H opuktodoyikn} c0oTaoN TWV AVOPYOVWYV CUCTATIK®V €VOG £6A@OVG €5apTATAL ATIO OAOUG
TOUG TTAPAYOVTEG TIOV ETNPEAlOLV TN SNHovpyia Tou (UNTPLIKO TTETPpWHA, KAILA, amocdBpwon,

amowkodounon). H (St n ovotaon avtn eivat mov kabopilel oe peydAo Babpo Tig QUOIKES Kat

®_SE. Manahan, «Fundamentals of Environmental Chemistry: Soil and Agricultural Chemistry», Lewis Publishers, Boca
Raton Florida, 1993, pp. 516 — 543.

2. Williams, «Environmental Chemistry: The Composition and Properties of Soil», Published by Wiley & Sons,
Chichester, 2001, pp. 130 — 135.
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XNIKESG LOLOTNTES TOV £5APOVG KABWG Kal TNV SuVATITNTA TOV VA TTAPEXEL BPEMTIKA oTOLXElQ:
alwto (N), pwogopo (P), kaiwo (K), Bgio (S), aoBéotio (Ca), payviioro (Mg), oidnpo
(Fe), payyavio (Mn), Pevdapyvpo (Zn), xadkdé (Cu), Bopro (B), poAvBdaivio (Mo),
xAwpro (Cl), koBdAtio (Co) - ota YUTAE.

To €8a@ko vepd Snuovpyeital kupiwg péow ™G aAANAemiSpaons Tov €8A&POUG HE TO
TEPPAANOV KAl TIG KALUATIKEG aAAQYEG, KUPlwG pEow NG PPOXNG KAl TWV XLOVOTITWOEWV.
AmoBnkevetal otoug e8a@kols TOPoLS Kal Bacikn] Tou Asrtoupyla eival 1 Snuovpyla
e8PV SLKAVPATOG TWV KAATWY IOV VTIAPXOLVV 6To £58aos (xnuika otolxeia). H obotaon
TOoU €8a KOV SLAAVHATOG EEAPTATAL ATIO TNV ETTOXT) TOV XPOVOV, TN Beppokpacio Tov e5A@OUG,

TNV TTOGOTNTA AVOPYAVWY CUCTATIKWY 0TO £50(POG, TN XP10T AITTACUATWY, TA TOTICHATA, KA.

0 e8a@kid¢ agpag mepléyetal oToug TOpPovg Tov e8d@ovg Tov Sev Seopsvovtal amd To
edakd vepd. Elval mAovolog oe O&uydvo (02), otoiyelo amapaitnTo ya TNV amoovuvOeon Twv

OPYQAVIK®OV 0VCLWV UECW TNG 0EEISWOMNG, EMOUEVWGS KL YLA TNV avATITUEN TG BAGoTNnoNG.40

2tov mapakatw [ivaka S(vetat n 600TACN TOU ATUOCPALPIKOV KAL TOU E6APLKOU AEPA.

Itoyeio MeplekTikOTNTA % KAT' OYKO
‘Ovopa oTolyeiov Xnuko ESa@koc Aépag ATHOG@ALPLKOG
Zvppolro Aépag

AlwTo N 78,6 78,01

0&vyovo 02 20 20,95

Apyo Ar 0.9 0.93

Awo€eidlo Tov CO2 0.5 0.03
AvOpaka

(IIINAKAZX 2): JUotaon atuoo@aiptkot Kat e6a@ikov aspa

0 X. MixaAdmoulou «MeptBarhoviikéc Enutt@woetc MeydAng Auvvapkotntog KTnvotpodikwv EKUeTaAEUGEWY OTO
lettvidlov Meooyelako Olkoolotnua», Aldaktopikr) Atotplr) EMM, ABriva 2013, o). 35-39, 42-44
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Ta opyavikd cvoTtatikd ToU £8A@POVG ATOTEAOVVTAL ATO TEPITTAOKEG XTNUIKEG EVWOELS TIOU
TPOEPXOVTUL ATO TNV ATOIKOSOUNOT (WIKWV KAL (PUTIKWV 0PYAVICU®V TIOU CUCCWPEVOVTL
OTNV EMUPAvVELX TOV €8d@ovg. H UTapén twv HIKPoOpYyavioHwy TOU €8d@ouG eival Queca
ECAPTWHUEV ATO TA OPYAVIKA CUOTATIKA AUTA KaBwG amd eKel avTAOUV OAX TA ATTAPAITTA
oTolyela KaL TV evépyela yia va emiBlwoovy. Mia akopua onpavTIK AELTOUPYIA IOV ETILTEAOVV
T 0PYOUVIKA CUOTATIKA glval 1 Snpovpyla kot 1 Statipnomn s Soung Tov e8A@OoVG, HETW TWV
deopwv mov oynuatifouv petadd TOUG, 0 TEPLOPLOUOS TNG SLIABpwoNG Kol 1 AmpOCKOTITN
KUKAO@opia Tou e8a@koV agpa Kal vepou. ‘OTwe KAl TA avopyava GUOTATIKA, £TOL KAl TA
OPYQVIKA EEAPTWVTUL AUECK ATO TNV GAANAETISpaoT Tov €8A@OUG pe TO TEPBEALOV TOV,
KUplwG To KAlp, N QLo BAGOTNOT, AKOUA KAL O TPOTIOG KOL 1) EKTAOT TNG KOUAALEPYELAS

TOoUL.41 42

A.2.6 Mnyavikn 6VoTact Tov £8a@ovug (Ven)

H unxavikn ovotaon Twv 5@V ava@EPETAL 0T CUOTACT TOUG ATO TOUG KOKKOUG
Slaopwv Slaotdoewv. To €5aog vokeltal o emegepyacia Py Staxwplotel Pacel NG
KOKKOUETPLAG TOV. ALA@opa KOGKIVA KATATACGOUV OTIS AKOAOVOES Katnyopies Ta edapn: («)
AtBor ovopdlovtal doa KOpPATIA TOV £8d@ouG £xouvv Stdpetpo peyaAvtepn amd 20mm, (B)
XGAkeg ovopdlovtal autd Tov éxouv Siduetpo 2-20mm, (y) Aemti) yn ovopdletal 6, Tt ivat
WKPOTEPO TwV 2mm. Bacel Tov mocootol kabe eda@oug oe (a) kat (B) (AiBovg kat xaAikes) Ta
e8G@n xapakmpilovtal o eEAa@pws TETPWdN (1-10%), petpimwg metpwdn (10-30%) xat
oAV tetpwdn (30-75%).

O eda@ikol KOKKOL TTOVU aTOTEAOVV TNV AEMTNH Y1, KATATACGOOVTAL BAoEL TOU HEYEOOUG
TOUG 0€ OLASEG IOV OVOUALOVTAL KAACUATA UNYAVIKNG CUCTACEWS 1) UNYAVIKA KAXCUATO TOU
e8d@oug. Autég ol vmokatnyopies sivat (a) N aupog, (B) m WO¢ xat (Y) n apyuiog,
EEKLVWOVTAG ATIO TO TILO YOVSPOKOKKO. LE KABE TEPITMTTWON 1 YVWON TNG UNXAVIKNG CUOTACTG
TOU €8AEOVG Elval €VHG OMNUAVTIKOG TAPAYOVTAG XAPAKTNPLOUOU TwV LSIOTATWV KAl TG

OUUTIEPLPOPAS TWV ESAPWV.

MH. Siegrist, P.L. McCarty, «Column Methodologies for determining sorption and biotransformation potential of
Chlorimated Aliphatic Compounds in Aquifers», Published in the Journal «Contam Hydrol», (Publisher: Elsevier), 1987,
2: pp. 31-50.

KWL Brown, G.C. Barbee, J.C. Thomas, H.E. Murray, «Detecting Organic Contaminants in the Unsaturated Zone
Using Soil and Soil-Pore Water Samples», Published in the Journal «Hazard Waste Hazard Mat» (Publisher: Mary Ann
Liebert, Inc), 1990, 7: pp. 151-168.
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A.2.6.1 H appog

‘000v a@opd TNV 0PUKTOAOYLKI) GVOTAON TNG 1) GUUOS StaxwpileTal 6To YovEpOKOKKO
KOl 0TO AEMTOKOKKO KAGoua. To TPpWTO amoTeAE(TAl KUPIWG ATIO KOPUATIX TETPWUATWY KoL
OPUKTWV, EVM TO SEVTEPO ATIO TIPWTOYEVT] OPUKTA OTIWG 0 XaAa{laG, oL aoTplol, Ol HAPUAPVYLES,
oL Ttupo&evol, ot ap@iforol. To oyUa TWV KOKK®V TNG AUUOV EVAL 0QPALPIKO YWVIWSESG 1) KL

TIAQKOELSEG OE AKAVOVLOTT LOPPT).

‘Ocov a@opd TNV €81KY] EMPAVEIX TWV KOKK®WV, 1 &UUOG WG TEPLOCOTEPO
XOVEPOKOKKT EXEL LIKPOTEPN ELOIKN ETILPAVELA ATIO TNV LAY Kal TNV apyLro. Q¢ 181K eTLPaveL
opllovpe TNV EVEPYT ETILPAVELA TOU KOKKOU, APA OXETI(ETAL AUECA PE TO KAAOUX TOV TIAT)00UG
TWV KOKKWV avd povada Papous. Emopévws 600 mo pikpog (AemTdg) 0 KOKKOG, TOOO

HEYQAVTEPT N ELSIKT] ETMLPAVELQ.

‘000vV a@opd TIG PUOLKOYXNIKEG L8LOTNTES, aUTEG eival Aueca eEAPTWUEVEG ATIO TNV
ELSIKT) EMLPAVELX TWV KOKKWV TG AUUOV KAl ATtO TNV 0PUKTOA0YLIKI) oVoTAoN Tov 8d@oug. Ta
auuwdn €8d@n Sev HTOPOUV VA AELTOUPYT|OOVV ATOTEAECUATIKA WG TPOPOSOTEG BPEMTIKWV
oTolyelwv Kabwg 1 Hikp1| EL8IKT EMLPAVELX KABLOTA TOUG KOKKOUG oxeS0V adpaveis ynuikda. Ta
auuwdn e6aEn €xovv PeYAAOUG TTOPOUG, EMOUEVWS SleVKOAVVETAL 1) €l0080G Kal 1) Kivnom Tov
aépa e AMOTEAEOUA VO OTPaYYI(ouV TIOAU €UKOAQ KOl VA UMV OUYKPATOUV EMAPKWG TA
amapaitnTa OpeMTIKA CVOTATIKA. [ Vo BEATIWOOUE TNV YOVILOTNTA TWV AUHWEWV £5a@wV

OUXVA TA TPOPOSOTOVE LLE TTOOOTNTESG XN UKWV AITIACUATWV.

A.2.6.2 H \\V0g

H Q¢ eivat mo Aemtokokkn amd v Gupo. ‘0c6ov a@opd TNV OPUKTOAOYLKT] TNG
oo TaoT, Snuovpyeital Kupiwg amd TPWTOYEVY 0PUKTA, OTIWG KoL 1) AETTTOKOKKT GUUOG, IE TN

SLaPopd WG oL KOKKOL TNG LAV0G TtepBdAdovTal amo evudpa oeldia apytiiov kat oldnpov.

‘000V a@Oopd TNV E8IKN EMPAVELX TWV KOKKWV, TO KAdopa Tou TAB0UG TwV KOKKWV
ava povada Bapoug Tov e8&@oug eival HEYRAVTEPO ATIO TO AVTIOTOLXO TNG Gupov. Emopuévwg, n

eLSIKT EMLPAVELX TNG LAVOG elval peyaAvTepn).

‘000v a@opd TG PUOLKOXNMKEG LBLOTNTEG, 1] OXETIKA LEYAAN ESIKY] EMPAVELN KOO
KO 1] OPUKTOAOYIKN TIPOEAEVOT) TNG IAVOG, 6€ GUVSVAGUO LLE TA APYIALKA OPUKTA KoL Ta Evudpa

oeldla ov TEPIBAAAOVY TOUG KOKKOUG TNG, TPooSiSouv 6TO VAIKO GUYKEKPIUEVESG LOLOTTTES.
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‘Etol, 1 A0G mapouoladel KATOLX CUVEKTIKOTNTA KAl TAXCTIKOTNTA GE VYPT] KATAOTAON Kol
IKOVOTIOUTIKI) TPOCPO@PNON KATIOVTWV ToU amodidovtal oto &da@lkd SidAvpa Tpog

aglomoinon amo Ta PUTA.

A.2.6.3 H apylrog

H &pylrog givat o o AetoKokKo £8a@og. 000V a@opd TNV 0PUKTOAOYLKT] 6VCTAGT)
™G, N APYW0G ATOTEAEITAL O UIKPO TIOCOOTO QMO TEUAXLX TIPWTOYEVWV OPUKTWV (OTWG

xoAaliag), v To HEYAAVTEPO TTOGOGTO TNG ATIO SEVTEPOYEVT] APYIAOTIUPLTIKA OPUKTA.

‘000v a@opd TNV EL8LKT) TG EMPAVELA, 1] APYIAOG TIPOVOLELEL TO UEYAAVTEPO KAGOUQA
aplBpoV KOKKwV ava povada Bapous. Emopévwg gxet T peyadtepn duvatr) 181K EMUPAVELX

OUYKPLTIKA UE TNV AUUO KAL TNV AV,

‘'000V aOPd TIG PUOLKOXIKEG TG LBLOTNTEG, 1) HEYEAN EL8IKT] ETLPAVELX TWV KOKKWV
™G apylAovu KAl 1 OPUKTOAOYLKI] TOUG OUOTAOT] TOUG KAOLOTA (POPTIOUEVOUS HE APV TIKA
NAEKTPLIKA @OPTIA EMTPEMTOVTAG TOUG VAL SPOVV 0AV LOVTOEVAAAAKTES, ATOONKEVOVTAG APKETA
BpemTika oToxela OV amodiSovv ot PULTA. Ta E8&@PT OV TEPLEXOUV GTO GUVTPLITTIKO TOUG
TOG0O0TO KOKKOUG apyidou xoapakmnpilovtal omd HEYAAN OUVEKTIKOTNTA, OUYKOAANTIKY
KOVOTNTA KAl TAQOTIKOTNTA, €vw Elval SUOKOAX oOTNnV unxavikny katepyooia. Baowko
UELOVEKTNUA TIOU EULPAVIOVV LAKPOOKOTIKA TETOLA €6A@T €ival 1) TTEPLOPLOUEVT] AVTOXT) TOUG
otnv odoTolia Kat ™ BeUeAlwoN KAl 1] KATAGTPOPN TwV POV TWV QUTOV EalTiag Twv

EVAAAQY WV TWV KALPIKWV cuvOnkwv (Bpoxés — Enpacia).43 44

A.2.6.4 Katnyopleg e8a@®v avaAoya [LE TN MY AVIKT] TOUG CUOTAGCT)

H emiomun ¢ ESagoAoyiag, pe tnv BonBela petprioewv oe epyactnpla, Taglvopolv ta
edapn oe 12 VTTOKATNYOPIEG KOKKOUETPIKNG GVUOTACTG AVAAOYX UE TO TTOGOGTO CUUUETOXNG

NG AUUOV, TNG LAVOG Kal TNG apyidov atnv ocvotaot] Tov. Ot 12 autég vokatnyopies (KAGoELS)

# _3.E. KoudomnoUAou, «MepiBorloviikéc Emumtwoel EmBpaduvtiv Aactkiv NMupkaywov oe Esadoc kat Ynoyeta
Nepa, MeAétn oe Epyaotnplakr KAipaka», Atbaktopikn Atatppn E.M.M., ABrva 2008, cel. 56 - 70, 75 - 84, 101 — 126.
- X. MixaAdmoulou «MeptBarhoviikéc Enutt@woetc MeydAng Auvvaptkotntog KTnvotpodikv EKUeTaAEUGEWY 0TO
lettvidlov Meooyelako OlkooUotnpa», Adaktopikr Atatptfry EMIM, ABrjva 2013, oeA. 35-39, 42-44
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KataAapfavouv oplopévn B€om kKal Ywpo o€ EVH LOOOKEAEG TPLYwVO, TTOL ovopdleTal TPlywvo

UNXAVIKNG CUOTAOTG TWV 5@ WV, IOV TapaTiOeTAL 45

Percent sand

IxAua 2.1: Tplywvikn anekovion piktwyv edadwv (appog, oG, apyhog)

H dapyidog (clay) tomoBeteital otnv kopuen (100% d&pyrog), apotepd otnv kKopuen (100%)
éxovpe v aupo (sand) kat €&l otnv kopven (100%) tnv Avg (silt). Méoa oto Tplywvo
@aivovTal Ol TPOGUIEELS TWV TPLWV E8WV O€ TTOGOOTA OTIWE AVAYPAPOVTAL YIA TO KaBEva. XTOo
KEVTPO Tapovolaletal to mayly UIKTO E8agog (loam). Bdoel Tou mMapaAmAvVw TPLYWVOU
oxedialetal ka1 BeATiowon Twv e5a@®V, OTIOV YEVIKA €Vl TIPOTIHATEPA TA UIKTA E8APT TTOV
OUYKEVTPWVOUV T TIAEOVEKTILATA KAl TIG IBLOTNTEG TWV KOKKWV 0TV emBuUNT KABe @opd

avodoyla. Znv BeATIwomn TwV e5a@WV CUXVA XPNOLULOTIOLOVHE TUPET, TIEPALTN KAl KOTIPLA.46

* _ AvBpoUNEAKNC 5., Mamasonoulou-Avspouliddkn N., T{Bavémoudoc K., «Itowxeia ESadohoyiag kat Mrewpykiv
Mnxavnudatwvy, 16pupa Evyevidou, ABriva 1981.

“®_ A, Aluppaykiic, «To ESadoc, Méveon — 1810tNTteg — Tafwodpnon», Topoc 1, Mpwtn Ekdoon, EkSooelc AlBaln,
@eooalovikn 2008, ogA. 154 — 175, 231 — 247, 405 — 487.
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A.2.7 Aopn) Tov €8a@oug

H Soun emnpeddel onuavtikd Tig ISLOTNTES TOL £8GPOUG Kal Tov TEPLBAAAOVTOG. ZuxVa
vmoAoyiletal kal Bacel TNG oTABEPOTNTAG TWV CUOCWUATWUATWY TOV SNULOVPYOVVTAL ATIO
™mv avadatagn, ™V Kpokidwon Kol TNV TPOOKOAANoN Twv Hoplwv Tov &ddgovug. Ot
TEPLEXOUEVOL {WVTEG OPYAVIOUOL, OL LOVTIKOL Seopol, 1 dpyllog KAl Ta avBpaKIKA GAATA O€
KATAAANA0UG GUVSVAGUOVG AAAOTE ETOPOVV BETIKA KAl AAAOTE APVNTIKA GTNV OTAOEPOTN T
TOU oVOOoWUATWUATOS. o mapadelypa, Ta uopla TG apyilov (Aemtokokka) oxnuati(ouv
otaBepég Sopeg péow ™G avadlatadng Kol TG KPokidwong, aAA& 1 SloyKoUUEVT) ApYLAOG

en@avifel Ta avtibeta amoteAdéopata.

Mia mapapetpog vmofaduiong Tov e8a@oug eivat kat 1 YaAdpwon TG Soung Tov Tov
OUXVA GUVEEETAL PE TNV AYPOTIKI Kal Blopnyavikn ekpetdArevon. H Soun €xel v ikavotnta
va emnpedlel TNV Kivnom tou vepol 6To £5aog, T Slatnpnon g vypaaoiag, T Siafpwon, v
QVUKUKA®WOT TV BPEMTIK®WV 0VoLwV Kal TN Steloduomn Twv pLlwv oto £5aog, emmpealovtag

AUECA KL TNV ATTOS00T TWV KAAALEPYELWV.47

A.2.7.1 TUTIOL GUGTATIK®WV TNG oM G TOV E8APOLG

- Ta koAdo£dn: Eivar uSpo@la pakpopdplax mov yxwpilovtat oe dvo katnyopies: (a)
Opvuktd: eival apyllikd dlata (évudpa SiAl), évudpa aAdata odnpov N apywiiov. ()
Opyavika: ta TPoldvTa PETABOALGHOU QUTWV Kal {WwV AmoTEAOVV TO GUVOAO TWV
OPYQVIKWV O0UCLWV TOU OULOOWPEVOVTAL O0TO £8a@o¢ Kol ovopdlovtat YOoUUOG.
Amotedeltal KUPIWG ATIO APWHATIKA HOPLX KAL ATIALTEL SLPKT] AVATIAPWOT] TOV KaBwG
avd xpovika Staotpata Staomdtal o COz kat Oz Mia amd Tig faokoTePEG ISLOTNTES
TWV KOAAOELSWV Elval 0 LOVTIONOG TOUG BAoEL TNG akOAoLON G avTiSpaong:

ArgH <Arg- + H*
H onpacia €ykeitat oto yeyovog OTL otn pop@1 Arg- ta KoAAoewdn elval kavd va
OUYKPATOUV [E TOALKN TTPOCPOPNON KATIOVTA OTNV EMLPAVELX TOUG UTO TNV £Midpaon

NAEKTPOOTATIKWV EAKTIKWV SUVAIEWV.

- Yteped MopLa: Ta oTePEd PdpLa TTPOEPXOVTAL ATIO TOV KATAKEPUATIONO TOU UNTPLKOV
e8APOUG KAl AMOTEAOVUVTAL QTO TUPLTIKOVG KOKKOUG (Si) kat dAata, avOpokiko

aoBeotio (CaCO3) kat amo kOkkoug apyidov (Al), opuktd dnAad Tov TTpoEpyovTal amo

Y_cl. Bronick, R. Lal «Soil Structure and Management: A Review», published by Elsevier, 2004, pp: 2-4
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HeTafBoAn Tou unTpkov e8d@oug. H péon SLAPeETPOg TwV oTEPEWV poplwv elval aut
Tov TPOodLopilel KATA KUPLOo AGyo TNV vEN TOu €8AQOVG KAl 1| KOKKOUETPLKN TOL
oLOTHOT VUL CLVEPTNOT) TNG AVAAOYIOG AVTWV TWV HOPLwV 0TO E50POG.48 49
- E8a@uko Suddvpa: to e8a@ikd SiGAvpa gival To oNUAVTIKOTEPO TURUA TOU £8d@oUG, OTIOV
Aapfavouv ywpa Stdpopeg xNUkés kKat Bodoykég Siepyaoies. H oVvotaon tou kaBopilet
OTUAVTIKES LSLOTNTEG TOU €5APOVG, OTIWGS TNV LKAVOTNTA TOV Vi OpEPEL ATTOTEAECUATIKA TA
(PUTA KL TOUG HIKPOOPYAVIGHOVG, EMNPEATOVTAG TNV AVATITUEN KL TNV AVATIAPAYWYT) TOUG.
210 €8a@ko SlaAvpa cuvBwWS aviyvevovTal oL €€ OVCIES: aUUWVIAKA, VITPWON, VITPIKA,
XAwplovya kat Osukd 1OVTQ, O LOPPT) AAATWY, UE TA OTOLYELX ACPETTLO, UaYVHOLO, VATPLO Kl
KaAlo, kaBw¢ emione Kat eVwoels Tov oldnpouv, apyiiiov, uayyaviov kat mupttiov. TENog,
aviyvevovtal Kat fapéa uétalla, onws Pavadio, Bopio, uoAvBdaivio, padio k.a.. Otav To
E80(POG OTEYVWVEL, 1 OUYKEVTPWON TOU O€ AAATA OQUEAVETHL KL OTN] OUVEXELD OUTA
KPUOTAAAWVOVTAL APYLKA KPUGTUAAAWVOVTAL TA AVOPAKIKA GAATH KAL ETELTA TA EVSIGAVTA
otolyela. X210 €8a@ikd StaAvpa gxouvv aviyveutel S1o&eldlo Tov avBpaka Kot 0uyovo Tov
ELTE TPOEPXOVTUL ATIO TNV ATUOCQALPQ, ETE SNpLovpyovvTal 0To e5a@ikd StdAvpa. TEAog,
TO £8a@IKO SLEALVIA TTEPLEXEL OAEG TIG OVUGLEG TTOV ATIEAEVOEPWVOVTAL ATIO TA PUTA, T (WX
KOl TOUG HUIKPOOPYAVIOHOUG KABWEG KAl TS OUGLEG OV TPOEPXOVTAL OO QUTEG UE TNV
KATOALTIKY emibpaon Ttwv eviOpwv. Emopévwg, oto eda@ikd SidAvua pmopovpe va

aVIYVEVGOVLE XOUULKA 0EEQ, SLa@opa (61 aAKO00AWYV, EGTEPWV KL TOELV®V. 50

A.2.8 duoikeg - Puokoynuikeg I8totnTeg Edagovg

A.2.8.1 lMopwdeg

To e8a@kd mMopwdeg kabopileTal amod TOV OYKO OV KATEXOUV TA SLAKEVA TOU €8AQPOVG, TOUG
TOPOUG ToU SnpovpyolvTal PETAEY TwV OTEPEWV TOou popiwv. Elvay emopévwg, dueoca
ouvdedepévo e v Soun Tov e8a@ovus. H Blodoyikn Spactnplotnta Tou e8A@POoVG cUVTEAEITAL

HECH 6" AUTOVG TOUG TTOPOUG,.

*® _H. Kpeppbdag, «Enipaon EmBpaduvtwv Aactkwv Mupkayudy oto Edadoc, Mehétn Anopporic ®wodopkiv [OvTwy
arnd Aaolko ESadog og Epyactnplaki KAlpokay, AtmAwuotikr Epyacia EMM, ABrjva 2006, ogh 4-19, 24-29.

¥ _K.X. sko0dn, «Enispaon EmBpaduvty Makpdc Aldpkelac oe ITpayyiopata Aaotkol ESadouc pe A xwpic Kavon tne
BAdotnong. MeAétn MNapapétpwy pH, Aywyluotntag, TDS, XAwpLovtwy Kat OAKNG ZKANPOTNTAGY, AUTAWMATIKA
Epyacia EMI, ABrva 2006, oe). 2-8, 34-44.

% X. MixaAdmoulou «MeptBarhoviikéc Enuttwoetc MeydAng Auvvaptkotntog KTnvotpodikv EKUeTaAMEUGEWY 0TO
lettvidlov Meooyelako OlkooUotnpa», Adaktopikr Atatptfry EMIM, ABrjva 2013, oeA. 35-39, 42-44
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Aivovtag évav oplopd, wG £8a@kd MOPwWSEC OVOMAlOUME TO OGUVOAIKO OYKO TOUL
Katalapfavouv oL mopot ¢’ éva KuBLkO eKatooTto £8agovuc. Kabopilel oe peydro Babud
NV YOVIHOTNTA TwV £8a@wVv Kabw¢ emnpedlel SpAOTIKA TOV «agPLOPO» TOL €8d@ovg. O
OUVOALKOG OYKOG TWV TOPpwV €6apTATaL 0 peydAo BabBuo amd tv tomobeoia, TI§ KAUATIKEG
oaAdayég kat v BAdotnomn. To mopwdeg, emiong, emnpedletal amd 1o PEYEDOG TWV OTEPEWYV

popiwv tov e8d@oug. O pabnpuatikdg TUTIOG oL SIVEL TO 0ALKO TTOpWSES elva:

DII
mTopwdec(%) = (1 — T) x 100

Omov:

QII: Qawouevn mukvotnta (uala Tov énpov  eddpovs ava upovada Oykov,
ovumepAauBavouévawy kaL Twv Topwv, EKPPaleTal og g-cm3).

II: N TPAYUATIKY) TUKVOTNTA TWV OTEPEWV CUOTATIKWY TOU £6povg (~2,65 g-cm3).

QII/II: T0 KAdoua TOV OYKOU TOU €6APOVC TTOU KATAAXUPBAVETAL ATIO OTEPEX OVOTATIKA. !

52

A.2.8.2 AmOnTIKOTNTA TOV £8A@OVC

AmBOnTIKOTTA AEYETAL TO QALVOUEVO KATA TO 0Toio To vepd (Gpdevong 1| BpPoxoTTWoewV)

eloxwpel oV KLPlwe pHala Tov E5GPOVG ATIO TNV ETILPAVELA TOV.33

A.2.8.3 YYpOOKOTIKOT T

Eival n ikavotnta mpooAnymg kat amodoong vypaciog Tov e5agoug. ‘Otav 6Aa Ta Sldkeva Tou

e8A@OUG elval YEHATA VEPO, 1] VYPOCKOTILKOTITA (PTAVEL 0TO PEYLOTO.54

Lo A ANdpaykiic, «To ESadoc, Méveon — I816tnTee — Tagwopnon», Topog 1, Mpwtn Ekdoon, Exdooeic AlBal,
@eooalovikn 2008, oel. 154 — 175, 231 — 247, 405 — 487.

>2 - N.XouAwapdc, «MaBrpata Epappoopévne ESadoloyiac», EkdooeLc IQN, 2002, oel. 18-29, 37-38, 80.

>3- M. ZakkdAne, «Inpewwoelc ESadoroyiac 2011», 5aotkdc Aettoupydc

> _N.C. Brady, «The Nature and Properties of Soils», Published by Macmillan Publishing Co, New York, 1974.
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A.2.8.4 El8kn OgppoxmwpntikotnTa

Q¢ e8kn BeppoxwpnTIKOTNTA opileTatl 1 OepudoTNTA TOL AToLTE(TAL Yo TNV ad&non ng
eda@kng Beppokpaciag kata 1°C. Elval amd toug KUPLOTEPOUG GUVTEAECTEG TNG AVATITUENG
TV EUTOV Kol oG PEYEBog eapTATUL A0 TA CUOTATIKE, TO XPWHUA KXL TNV vypacia Tov

e8apovg.5s

A.2.8.5 Opyavikn ovola eda@wv

H ouvektikénTO, 1 avtoxn kol 1o pEyefog Twv CLECWUATWUATWY OV SMULoVPYoVVTAL ATIO
To TEpayiSla Tov e6a@ovug (Gppog, UG, ApyLAoGg) elval AUECK CUVAPTWUEVA LE TNV TTOCOTNTA
TWV 0PYAVIKWV OUCLWV TIOU GUYKEVTPWVOVTAL 0TO €8a@oG. ['evikdg kavovag elvat 0Tl 660
QUEAVETAL 1) TIEPLEKTIKOTNTA TOU €8APOUG GE 0PYAVIKO AvOpaKA, TOGO UEYXAVTEPA KAL TILO

otafepd elval T CLOCWUATWUATA.5®

A.2.8.6 ESa@xo6 pH

To pH elvat o apvnTikdG AoyaplOpog NG GLUYKEVTPWONG Twv LOVTwy Ldpoydvou (H*) oto
edapko Siadvpa. To pH wg @uowkoxnuikn 18O Ta Kabopilel TNV AAKAAIKOTNTA KAl TNV
ofVTNTA TWV £8aP®V avaAdyws TV Tiun tov. To pH maipvel Tinég amd 1-14, pe v tun 7 va
avtiotolyel oto ouvdétepo €8a@og, 1-7 va avagépetal og 6Evo kat 7-14 o0& aAkaAKO £8aQOG.
To pH elvat @uowkoxnuikn WBOTMTA Kal 0xL adlaotatog aplOuos, emopévws emnpedleTal

SPAOTIKA ATIO TOUG €E1)G TIAPAYOVTEG:

e Tnv Bpoyxomtwon

e To l60¢ TWV KAAALEPYOUUEVWY PUTWV

e Tnv xpnoiuomoinon MmTaACUATWY

e Tnv evamobeon agplwv, vypwv 1] OTEPEWY PUTWV (TNV TPOTONKN KOTPLAG KAl ACTIKWYV
amofANTwWY)

o [lapayovteg oxnuUATIONOU E6GPOVS

e TNV EMOX1) TOV £TOVG

> _N.C. Brady, «The Nature and Properties of Soils», Published by Macmillan Publishing Co, New York, 1974.
*®_ A, Ahupaykiic, «To ESadoc, Méveon — 1810tTeg — Tafwodpnon», Tépoc 1, Mpwtn Ekdoon, EkSooelc AlBaln,
Oeooalovikn 2008, oeA. 154 — 175, 231 — 247, 405 — 487.
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e TOV TPOTO KAAAEPYELAC
e TNV opyavikn ovola

e TNV BLoAoyikr] SpacTNPLOTNTA TOV E6APOUS

To pH emnpeddlel o peydro Babud v avamtuén Twv @UTOV Kot To €80g ¢ fAdoTnong
LLOG KoL 1) TWT) Tov KaBopilel tnv amoppo@non kat n S1abeon Twv BPeMTIKWY oTolXElWY

Tov £8A@ovg.57

A.2.8.7 Avtaldayn) KatiovTtwv

ATo TIg BaokOTEPEG XMNUKEG SpACELS TWV €Sa@WV eival 11 avtaAdayn Katovtwy. H Spaon
QUTN EKEPATETAL [LE TNV LKAVOTNTA TOU £8A@OVGS Vo avTaAAdoel katiovta, aAAlwg CEC (cation
- exchange capacity), kal a@opad TNV MOCOTNTA UOVOOHEV®WV KATIOVTWVY TOU UTOPOVV VI
avtaAdayovv oe 100g €8agog. EEaptdtatl amd to pH kot to pE (ofeidwavaywykd Suvapiko
TWV 0VCLWV OV evaAildooovtal Ta apylllkd opuUKTA Kol 1) opyavikn VAN (Xoupkd o&éa)
TAPOVOLAOVV UEYAAN KOVOTNTA avTaAAayng katwovtwyv. H onuacia g Spdong autnig
EYKELTAL OTO YEYOVOG OTL e TNV avTaAAayr) Ta e8a@n epmAovtiovtal pe vatplo (Na), acfeotio
(Ca), payvnowo (Mg) kat k&Aoo (K), evw mapdAinAa kablotavtal 0§va kabwg auiavetal 1

OUYKEVTPpwOT) Tou udpoyovou (H).58

A.2.8.8 Avtaldayr] aviovTwv

AvtioTolya pe Ta KATOVTA, TA £6A@T TTAPOVGLACOUVV TNV LKAVOTTA VA ATOPPOPOVV KAl VA
amodidovv aviovta. Ta aviovta Seopuebovtal o€ SLAPOPETIKEG BETELS ATIO TA KATLOVTA KAL AUTO
yati n eSa@ikn A0S Kol TO 0pyaVIKO VAIKO gl@avifouv HOVO apVNTIKA QOPTIoUEVEG BETELS
Séopevone. Tétowa aviovta ivat 1 vitpikn pi¢a (NO3), o owo@opog (H2P0O4, HP0427), 1 Beuxn
pia (S047), To xAwpto (Cl), To Bopro (B2072) kat to poAvBdaivio (Mo047).59

A Miles, M. Brown, «Teaching Organic Farming and Gardening, Resources for Instructors», Published by the
University of California: Centre for Agro ecology and Sustainable Food Systems, manual, part Il, unit 2.2, U.S.A. Santa
Cruz 2003.

2o

> _ A. Miles, M. Brown, «Teaching Organic Farming and Gardening, Resources for Instructors», Published by the
University of California: Centre for Agro ecology and Sustainable Food Systems, manual, part Il, unit 2.2, U.S.A. Santa
Cruz 2003.
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A.2.8.9 HAekTpik) Aywylpotnta

H nAektpin aywyotnta eivat 1 HHBNUATIKY] EKQEPAOT] TWV NAEKTPLKWOV QPOPTIWV TOV (PEPEL
éva StdAvpa. ESaptdtal Kuplwg oo TNV GUVOALKT CUYKEVTPWOT] TWV LOVTI{OLEVWY OUCLWV GTO
Oelypa. H pétpnon G MAEKTIPIKNG AYWYWHOTNTAS €VOG SElydATOG HAG ETITPEMEL VA
vmoAoyiloovpe HEOW TNG OUYKEVIPWONG TWV LOVIWV TNV AVTIOTOL(T) OUYKEVIPWON TWV
SlaAvpéEvwY aAaTtwv. ‘060 VPMAOGTEPN Elval 1) CUYKEVTPWON TWV AAATWY, TOGO HEYAAVTEPT) Kol
N MAEKTPIKN aywyoTnTa. Movada pETpnong g aywylotntas eivalt to pmhos/cm 1 to

mS/m. ‘Exet emkpatnoet ) pétpnon oc uS/cm.60

A.2.9 PVmtavon tov ESagovug

To €8a@og eival éva @UOIKO «VALKO» TIOU TPAKTIKA OEV OVAVEWVETAL WLAG KAL Ol
Sladikaoieg oynUATIoHOU Tov eivatl eEalpeTikd xpovoPopes. Aaufavovtag paAlota VoY OTL
To KaAALlEpyNolua €8A@N HOALS TTOL cuuTANPWVOLY To 10% NG GUVOALKNG XEpoaiag ynvng
ETLPAVELXG, CUUTIEPAIVOUE OTL TO £8a@OoG eivatl 8laitepa evaiodnTo. H piTaven tov eda@oug
Kal 1 vmofadulon Touv o@edovtal Katd KUpo AOYo 0€ avOpWTOYEVEIS TTAPAYOVTEG Kol

SeVTEPELOVTWG O€ TIEPLAAAOVTOAOY KOG — KALLATOAOYLKOVG.61

H pumavon tov e6d@oug yivetal Kupiwg péow TG aAANAETISpaonS Tov pe e§wyevelg
TAPAYOVTEG, OTWG ATUOCPALPLKOL PUTIOL, OTEPEA Kal vypd amoPAnta. To éSawog yivetal
SEKTNG Wag oepds pUTWY IOV APOPOVV KATAKPTUVION OPYOVIK®DV Kol avOpyavwy pUTIWYV,
ATACUATA, QUTOPAPUOKA, KTNVOTPOPIKA KOl YEWPYLKA, XNUKA OOTIKA, VOCOKOUELNKA
améfAnta kabws kat Bapéa pétaida. Ot Tapamavw oVoieg TapacvpovTal Le T Bpoxn ota

UTIOYEL VEPA LLE TIPOGPOPT 0T, APOV TIPWTA ATIOPPOPNOOVV GTNV EMLPAVELX TOV £5APOVG.62 63

H pOmavon tov e8d@oug egaptatal o peyaro Babud kat amod Tn yEWUOP@OAOyla TOV
eda@oug, TN ovoTHoT Kol T Sour Tov. AKOUA Kal SLEPYACIEG TTOU (PALVOUEVIKA AELTOUPYOUV

EUTAOVTI(OVTOG TO €8QPOG 0€ BPEMTIKA CLOTATIKA BEATIWVOVTAG TNV ATTOS00T) TOU 1} KL TNV

% _ 5 E. Koudomoulou, «MepBoarlovtikéc Emuttoelc EmBpaduvtiv Aaotkwy Mupkaywy oe ESadoc kat YoyeLa
Nepd, MeAétn o Epyaotnplakn KAipoka», Adaktopikr) Atotptfr E.M.M., ABriva 2008, oeA. 56 - 70, 75 - 84, 101 — 126.
1. M. SakkdAne, «Inpewwoelc ESadoroyiac 2011», Saokdc Aettoupydc

1. Dragun, «The Soil Chemistry of Hazardous Materials», Published by Hazardous Materials Control Research
Institute, Silver Spring Maryland, 1988, pp: 458-470.

8 _H. Siegrist, P.L. McCarty, «Column Methodologies for determining sorption and biotransformation potential of
Chlorimated Aliphatic Compounds in Aquifers», Published in the Journal «Contam Hydrol», (Publisher: Elsevier), 1987,
2: pp. 31-50.
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VPN TOV, HaKPOTPOBeopa PBAATTOUV ONUAVTIKA UL OEPA XUPAKTINPLOTIKA TOU, OTWG 1
OUYKPATNOT VYPACLAG Kol BPEMTIKWY OTOL(EIWVY 1) 1 TIEPLEKTIKOTNTA OE OPYAVIKEG OUOCILEG.
XapaKInpLoTiko mapaSelypa elval 1) evTatikng Xpron Amacpdtwy (VITPKO kal Beuko appwvio,
ovpla, PWOoEOPIKA GAaTa, dAaTta KOHAIOV) KAl 0 EUTAOVTIONOG 0 Bapéa PHETAAAA. ¢ TETOLX
oplloupe Ta HETAAAQ TIOU €XOVV TIUKVOTITA LEYQAVTEPT ATO 6 g cm3, KoL £X0UV CUYKEKPLUEVT)
Blounxavikn xpnon. Avtd eivatl ta katwbu As, Cd, Cr, Cu, Pb, Ni, Hg kat Zn.6* ‘Ocov a@opd
SevTepn meplmTwon, Ta fapéa HETAAAQ O€ XAUNAEG CUYKEVTPWOELS YiVOVTaAl ATIOSEKTA Ao Pl
oelpa @LTA Kal {wa xwpis va mpokaAeitatl Toéikn BAGRN. ‘Ooo avidvetal 11 CUYKEVTPWOT) TOUG
oTo xepoaia (WA, 6TOUG LKPOOPYAVIGUOVS KL TA (PUTA AVEAVOVTUL OL APV TIKES ETOPACELG.63

66 67 68 69

Ta to€kd amofAnta amd PLOPNYAVIKEG EYKATAOTACELS €EALTIONG TWV OAOYOVOUEVWV
OUOLWYV, TWV TOAVKUKAIKWOV APWUATIKOV VEPOYOVAVOPAK®Y, TWV TOEIKWY SIHAVTWV KoL TNG
VYNANG TEPLEKTIKOTNTAG o€ Bapéa HETHAAX TOU £XOULV, TIPOKAAOLV Sid@opa TpofAnuata
puTavong oe €8an Tov TpPoofBdAlovv. AvtioTolxn 6pAcm €Youv KAl Ol OTAYTEG TWV
amofATWV TOU TPOEPXOVTAL ATIO TUPOAUTIKY) KAUOT OE ATMOTEQPPWTNPES. APKETA LYPA

amofANTa, WLTEPWS TOEIKE, ep@avifouy petarralyovo Spaon.70

OL T Y£G TG pUTIAVOTG SLAKPIVOVTAL O ONUELAXKECS KAL 1) ONUELXKEC.

A.2.9.1 Mn) onpElOKEC TIYEG

Ixetilovtal pe avBpwTIVEG SPACTNPLOTNTES TIOU KAAUTITOUV 1) €MNPedlovv aueca

ueyaAeg extaoels. H un onuelakn pOTavon tov e8&@oug TTPOKUTITEL ATIO AEPOUETAPEPOUEVOUS

* _ B. Avtwviddne, «ESadoloyia: Ta ES&dbn ota Owoouothpata», Aldheln, Abrva, 2001

% Anderson, «An Ecological Concept for the Assessment of Side-Effects of Agrochemicals on Soil Microorganisms»,
Published by Res Rev, 1983, 86: pp. 65-105.

% _ BahaBavisne, BAaxoydvvn, «MeptBarhoviiki Xnpeia kat Tofkoloyian, 2008

¥ _W.H.M. Van Kessel, R.W. Brocades Zaalberg, W. Zeinen, «Testing Environmental Pollutants on Soil Organisms: A
Simple Assay to Investigate the Toxicity of Environmental Pollutants on Soil Organisms Using Cadmium Chloride and
Nematodes», Published in the Journal «Ecotoxicology and Environmental Safety», Publisher: Elsevier), 1989, 18: pp.
181-190.

®_G. Tyler, «Heavy Metal Pollution and Soil Enzymatic Activity», Published in the Journal «Plant Soil», (Publisher
Springer Netherlands), 1974, 41: pp. 303-311.

®_G. Tyler, «The Impact of Heavy Metal Pollution on Forests: A Case Study of Gusum», Published in the Journal
«Ambio», (Publisher Springer Netherlands), Sweden, 1984, 123: pp. 18-24.

M. 2bakiavékn, K. Mayahiou, I. Mrétoapnc, «Edadoc, AldBpwon — Epnuomnoinon — PUmavon», AtdAeén kat duAko
pobnuatog ota mAaiola tou: MNpoypdupatog Avolktwy MeptBalloviikwy tatswv «KAAAIZTQ», ogl. 11-17
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PUTIOVG, OPLOUEVEG YEWPYIKEG TIPAKTIKEG (XP1OELS ACTIKWY AUVLATWY, AvOPYaAVWwY ATTACUATWY,
EVTOUOKTOVWY, fumigation) kat avemapkeis peBddovg avakOKAwong 1) Staxelplong VEATWY Kot
Avpdatwv. Ipog to Tapdv, TA CNUAVTIKOTEPA TPOPANUATA 1) ONUELAKNG E8APIKNG PUTIAVOTG
QAPOPOVV O€ EVATIONETELG HET® TOV AEPA EVWOEWV IOV AUEAVOLV TNV 0EVTNTA KL ELVOOVV TNV
ELPAVLOT EVTPOPLOUOV OTIWG Kol TOAVA EMI{ULWV XNUIKWV, O EVATIODECELS HECW PEOVTWV
VOATWYV 1 pé€ow SLABPWONG KAL OTNV AUEST] XPT)OT) OLOLWYV TIOU EVEEXETAL VA TIEPLEXOLV Bapéa

peTaAAa (HikpofLlokTdva, AtdopaTo KAT).

Ta Bapéa pétaAla kat ot vmepPoAkés 800€lG alWTOU — TOUL TPOEPYOVTAL ATIO
TPOOTABELEG AVENONG TNG YEWPYLKNG TAPAYWYNG, TL.X. ATACUATA — €lval Ta KUPLXL OTOLEla
eSa@KNG puTavong oe Yewpylkés (wveg. MetaAlikd otoiyela, o6mwg Hg, Cd, As, Pb,
OUCOWPEVOVTUL OTASIAKA TIPOKAAWVTAG PBAGBEG 0TO OKOCUOTNUA TOU €8d@ouvg. Me v
ELOXWPNON TOUG OTNV TPOPIKN cAvciSa TPoKaAoUV pelworn TG PLOTOKIAOTNTAG, LEATIKNY
pUTaAvVo”N Kal Kw8Uvoug yla v avBpwmivn vysia. Zuxvd, xpnouomolovTal AIMACHATA N
KOTIPLA 0€ VTEPBOALKEG TTOOOTNTEG TIOU SLATAPACCOUV TNV LOOPPOTIX KABWS To £€8a@og Sev
EXEL TNV LKAVOTNTH VX OCUYKPATNOEL KAl va HETATPEYPEL OAa Ta BpemTikd ocvotatika. ILy., o
KOPEGUOG TOV €8APOUG 0 A{WTO TPOKAAEL — TEAKA — ATIWAELA VITPLKWV (Lop@n TIPOCANYNG
amod To EUTA). Txvn EKTTOUTIWV ATTO TNYEG Un onUELaKNS pUTIavon otV Evpwmm kot otig HITA
€XOVUV EVTOTILOTEL AKOUN KAL OE ATIOUAKPUOUEVEG KL ATIOUOVWUEVES TIEPLOXES, OTIWG TL.X. OTNV

AvtapkTikn.

Y& MAVEVPWTAIKO eMITESO, 1| HETAPOPA PAPEWV PETAAAWV PECW TOU AEPA EXEL TTOAV
Bapvvovoa onpacia: to 30-90% TwV PETAAAKWOV PUTIWV TIOV EKTIEUTIOVTAL OTNV ATULOCPALPX
amod plo eVpWTAIKN XWPA KATAANYOUV 0TO £8aog KaTolag GAANG. ESattiag tng oAU peyding
SLoTIOPAS IOV EUPAVIZEL AUTOG 0 TUTIOG PUTIAVOTG, O XAPAKTNPLOUOG, 1| XAPTOYPAENON KL OL
TEXVIKEG  QTMOKATACTAONG OmoTOVUV TOAU AEMTOUEPT] OXESLAOUO Kol EEELSIKEVUEVEG
gykataotaoelg. Agv eival €0koAo va KaBoploTtolVv avwTaTeG OMOOEKTEG TIUEG Popewv
UETAAAWVY 0TO €8a@0G SLOTL 1 TOEIKOTNTA TOUG Kat 1 Blodtabeoipdtnta toug dev efaptdTal

ATIOKAELOTIKA ATTO T CUYKEVTPWOT] TOUG OAAQ KoL ATIO AAAOUG TIEPLBAAAOVTIKOUG TIAPAYOVTEG.

Ymv Evpwmn €youv kaboplotel avwtata oOpla pHOVO OTIS AVUATOAACTIEG TIOU

mpoopifovtal yax yewpywkn xpnon (EU Directive 86/278/EC). Emiong, eivat ToAU dUokoAo va
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KaBoploToV Ol (PUOLOAOYIKEG TIHEG ATO TN OTYM] TOU T TEPLOCOTEPA EVPWTAIKA

OlKOGLOTHHATA EX0VV 101 SeXTEl peEYAAEG eMISPATELS ATIO AVOPWTOYEVELS SpaaTnPLOTNTEG.7!

A.2.9.2 Inuelakég myEg

QG ONUELKEG TMYEG PUTAVONG VOOUVTAL Ol TOTIKEG KAl SLHKPLTEG PUTTAVTIKES
Slepyaocieg. Zuvnbelg onuUElaKEG TMYEG PUTIAVONG E(VOL OL U1 AELTOUPYIKEG PBLOPNYAVIKES
EYKATAOTAOELSG, OL LOVASEG TTAPAYWYNG EVEPYELAG, TA BLOPUNYXAVIKA ATUXUATA, )| AVEEEAEYKTN
SLABEOT AOTIKWV-YEWPYIKWOV-BLOUNXOVIKOV AVUATWY KOl Ol UETAAAEVTIKEG-UETAAAOVPYLIKESG
Spaotnplomtes. Tétowov TUMOUL €0TiEG PUTAVONG UTOPOUV VA TIPOKAAEGOUV OTNUOVTIKEG
BAaBeg ommv avBpwmivn vyela kol otov TEPBAAAOVTA XWPO HEOW TNG ATMEAELOEPWONG
eMPBAABWV 0VOLWV 0€ VEATIVOUG TTOPOUG, TNV TIPAGANPN TOUG ATIO TA PUTA 1) TNV AUECT ETTOEN

LLE TOUG aVOPWTIOUG.

Ot o onuavtikol pOTOL OV ameAeVBeEpWVOVTAL ATIO ONUELAKES TINYES elval Ta Bapéa
UETaAAQ, SLa@opol opyavikoi puToL (T.Y. XAwplwuévol vEpoyovavOpakes) kat opukTédata. H
SlaoTopd Twv PUTWV aKoAOVOEL i PLGLOAOYIKY PON, UE TIG CUYKEVIPWOELS TWV PUTIWV VI

LELWVOVTAL — KATA Kavova — 060 aUEAVETAL ] ATTOCTACT ATO TNV €0TIX pUTTAVONG.

YTapyxouv TOAAEG TINYEG ONUELAKNG pUTIAVONS 6€ 0AN TV Evpwtm. Ot EKTIUNOELS YIX TO
TAN00G TwV €0TIWV oNpelaknG pvTavong otnv Evpwmn twv 15 kpatwv-pedwv (mpwv
Stevpuvon ™G eVPWIWVNG Kal TNV VTN XWPWV ATO TNV KEVIPIKN Kal avatoAlkn Evpwtm)
kupavovtovoav petagd 300.000 kot 1.500.000. Ot peyaAVUTEPES KAl LAAAOV TILO ETNPEACUEVES
Teploxeg eatialovtal otn Bopetodutikn Evpwmm, o€ pia {wvn ov Eekvael amod to Nord-Pas de
Calais ot TaMia kot katoAnyst otnv  meploxny Rhein-Rhur ¢ Tepuaviag,
ovumepAapfavovtag to BéAylo, Tnv OAAavdia kat to votio Tunpa g AyyAlag. Ymapyouv
miepimov 3.000 mpofAnuatikeég TeploxEG OTOU PploKovtal EYKATAAEAEUUEVH OTPATOTES,
EPYOOTACLA KOl XWPOL ATTOONKEVONG TA OTIolor EVOEXETAL VX ATIEAELOEPWVOUV AKOUT PUTIOVG
TPOKAAWVTAG cof3apd mpofANpata 6Tov VSPOPOPO o0pLlovTa KaL 0TV VYElX TwV TiepLloikwv. Ot
emBapupéveg meploxEg otnv Ovkpavia KAAVTITOUV TiEPITOU 5 EKATOUUVPLA EKTAPLA, KUPLWG O

KOTOLKNUEVEG TIEPLOXES Kal Blopnyavikég (wves, kat otn AtBovavia epimov 3.000.000 extdapla.

"t «ToESadoc, Tuotatikd - PuTtavon — YoBdBuion» AnoteAéopata kot Zulftnon mévw oto Epyo (project) Prosodol,
«Science for Life», Kprjtn, 2011
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Ytn petaAdovpylkny & petaAdevutikn Bopnmyavie - mouv eival amd TOUG TILO
EMPBAPLUVTIKOVG TTAPAYOVTEG OTNV KEVTPLKN Kol avatoAlkn Evpwmm - o kivéuvog pUmavong
TIPOEPXETAL ATIO TNV ATOONKEVOT HETAAAEVUATWY TTAOVCLWVY o€ Bglo kal Bapea HETAAAX Kol
amd ™ xpnomn aviidpaotnpliwy Katd v eneiepyacia Twv mMPoiovTwy (T.X. EEEVYEVIOUOG HE

XPNOTM KLavIoVYXWV).

H ta@n okouvmSiwv elvai, emiong, pla mboavy eotia pvmavong, el8ikd otav Oev
LKOVOTIOLOVVTAL Ol ATALTHOELS TNG avAAoyNG evpwTaikng odnylag (Directive 1999/31/EC). H
XPNON  KOTPLAG, AUUATOAKOTNG KAl TPOIOVIWV KOWUTOOTOTOMONG TPOKAAEL TOTIKN
ATHOO@ALPLKT] PUTIOVOT] (AUUWVIN, XPWHATIKA) KAL U1 ONHELAKT] pUTIAVOT (TLY. VITPIKAE TTOU

KATaAyouv o€ vTtoyela véata).”2

A.2.10 YrtoBaOpon tov ESagoug

H vmofadpion tov €8a@ovug cuviotd cofapn ameldn} yi oAoéva Kal TIEPLOGOTEPES
TEPLOXEG TOU TAavNTy. ¢ vmofdbuion opiletar kabe Swdikaocia moOL o@edeTal o€
avOpwTOYeVelS TAPAYOVTEG KOl TPOKOAEl HEIWON TNG TAPAYWYIKOTNTAG KOAL TNG
WEEALOTNTAG TOV £8GPOVG. MTIOPEL VO APOPA GE PETATOTILOT VALKWV TOU £5GQOVG, AAAXYEG
0Tn ovoTHOoN N XEWPOTEPeUon Twv W) Twv Tou. ‘Exel extyunBel 6Tl mepimov 2

SloekaTopupvpla EKTApLa YN G emmpedlovtat amd avOpwmoyevn vtofaduion tov e8a@oug.

H aypotikr] xpnon elvat pépog tov MpoBANUATOS KaBWG ouVvEEeTal pE @AVOpEVA
SuaBpwong, addtwong, ocvutieons (compaction), peiwong opyavikng VANG kAT H peiwon g
OPYQVIKNG VANG KoL TNG BLOTIOKIAO T TG KL, GUVETIWG, TNG YOVILOTITAG CUXVE OQEIAETAL OE UN
BLwOOYES YEWPYIKEG TIPAKTIKEG, OTIWG TL.Y. UTIEPOUYKOULON, VTIEPBOAIKO oA IO EVOPAVOTWY
e8APWV, KAAALEPYELX @UTWV TIOU €UVOOUV TN SLEABpwon, OUVEXNG XPNOT UNXAVIUATWYV,
TOTIOUA HE AKATAAANAO vepPO KATL ETiong, n evTatikomoinon g YewpYyLKNG mapaywyns (mov
OUVSEETAL — EV PUEPEL — E TNV EQAPHOYT] TNG KOLVIG AYPOTIKNG TIOALTIKNG evtog TG EE) pumopel

Vo ETLTAYVVEL TNV ATIWAELX E8&QOVG HETW SLABPWONG.

2 _ «ToESadoc, Tuotatikd - PuTtavon — YioBdBuion» AnoteAéopata kot Zulftnon mdvw oto Epyo (project) Prosodol,
«Science for Life», Kprjtn, 2011
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O Babuog vmofabuiong touv kabe edd@ouvg e§apTdTal amd TNV Avoyn TOU OTI§
Stadikacieg vmofadpiong (BAcEL TWV EYYEVWV XOUPAKTNPLOTIKWY TOV), TN XP1ON TNGS YNG KAl T

SLapkeLa xprnomng .
H vmoBabpion tov e8d@oug Exel coPaAPEG CUVETIELEG KL TIPOG:

e TOV KUKAO TOU avBpaka o€ maykOoula kKAluaka, A0yw tn¢ Uelwons opyavikoly @optiov

010 £da@oc kat NG amedevBépwaong CO2 otV atuoopalpa
e TN pUOULOTIKY] LKAVOTNTA TOV E6APOUC (TNV IKAVOTNTA TOU VA KATAKPATA PUTTOUG)
* TNV MOLOTNTA THS ATUOTPALPAS KAL TWV VOATWY
e 1 BlomoIKIAGTTA

e TNV mapaywyn tpo@ns - Tibetal Osua aopaiovs Booknc & TOLOTNTAC KTHVOTPOPLKWV

TPOIOVTWV

™V avBpwmivn vyeia

Imnv vmofaduion Tov €8A@OVS TEPAAUPBAVETAL KAL 1) (PUOLKI] ATIWAELA VAKOU HECW
SLaBpwong A0yw vepov 1 aEpa KAl 1) XELPOTEPEVOT] TNG TOLOTNTAS TWV ETLPAVELAKWV
OTPWUATWV AOYW AMWAELNG OPETTIKWV OLOTATIKWV 1] puTavons (xnuikoi, @uokol M

BloAoykol Tapayovteg vmtofaduiong).”’3

A.2.10.1 H ynuukn vrofaduion

H ynpuen voBaOpon meprapfdvel, katd kOplo Adyo, v emiPdpuvorn Tov £8AQOUS
HE PUTIOUG, TNV aUENOT TNG OSUTNTAG TOU UE TIG AVAAOYEG EMIMTWOELS GTNV KW TIKOTNTA
BAaBepwVv cuoTATIKWV & GTOLXEIWVY, TNV XAGTWON 1/KAL VATPLWOT), TIG AVETIIOVUNTEG AAAAYES
0€ TEPLEXOUEVO BPETTIKWV VTIOCTPWUATWY Kol TN HEIWON TNG PUOULOTIKNG LKAVOTNTAG TOU
e8A@ouG. PavopEVA CLUTILEOTG, KATAGTPOPNG TNG Soung, VTIEPPOAIKN G VYpaciag, Snulovpylag

AEPOOTEYWV ETILPAVELWV (0@PAYLoN) KAl KPOVOTAG KATT EVTAGCOVTAL 0T PUOLKN VoAb o).

3 .M. 2bakiavékn, K. Mayahiou, I. Mrétoapnc, «Edadoc, AldBpwon — Epnuomnoinon — PUravon», AtdAeén kat duAko
pobnuatog ota mAaiola tou: MNpoypdappatog Avolktwy MeptBaliovtikwy taéswv « KAAAIZTQ», oel. 11-17
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A.2.10.2 H BroAoyik1) vitoaOuion

H BroAoyikn vtoBaOuLon a@opd 6Ny avicoppoTia Twv PLOAOYIKGOV SpacTnpLOTHTWV
AOYw QMWAEWWV TNG opyavikng VANG kot tng Blomowkidotntas. H opyavikry UAn kat 1
BlomolkAoTNTA pTopel va pewwvovTal Adyw SdBpwong 1 pUTAVONG, €XOVTAS APV TIKY
EMISPaOT OTIS ESAPIKEG AELTOVPYIEG TLY. TOV EAEYXO PONG LSATWY Kol aegpiwv. H pelwon tng
TANOWPAG SLAPOPETIKWV ELEWV YAwpiSag Adyw vTEPBOALKNG BOOKNG, PUTIAVTWYV, KAAALEPYELWV
KOl EVIOUOKTOVWY TIPOKOAEL PEIWON TNG UIKPOPLAKNG TOKIAOTNTAG OTO OLKOCUOTHHX TOU

€8A@POUG SLATAPAGOOVTAG TNV OUOAT) AELTOVPYLA TOV.74

" «ToESadoc, Tuotatikd - PuTtavon — YioBdBuion» AnoteAéopata kot Zulftnon mévw oto Epyo (project) Prosodol,
«Science for Life», Kprjtn, 2011
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KE®AAAIO 3°: ANTAAAAZIMA
KATIONTA XTO EAA®OX: KAAIO
(K*), MATNHZIO (Mg2+), ALBEXTIO
(Caz+)
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A.3 Elcaywyn

Iy mapoVoa SIMAWUATIKY EPYACIN LETPWVTAL Ol GUYKEVTPWOELS TWV AVTAAAAELUWV
katwovtov Kadiov (K*), Mayvnoiov (Mg?*), kot AcBecstiov (Ca2+) oe Seiypata
EMLPAVELNKOV e8A@oUG. Kpivetal okoOTIHO Kal avaykaio va ava@epBoUpe Kat 0To OewpnTikod
Mé£pog oTa oTOLYEIQ AUTA TTOV KATATACOOVTUL OTA HOUKPOOPETTIKA GLUOTATIKA TOU £5APOUG,
aAAG TTEPLEYOVTAL Kol 0T {woAvpata. ZtnVv BiBAoypagia cuvavtwvtal pali pe to Natplo (Na)
ouxva kat ws «EAa@pda» MétaAda, o avtibeon pe ta «Bapéar», ta omoia eivat o Zidnpog (Fe),
T0 Mayyavio (Mn), o XaAkdg (Cu), o Wevdapyvpog (Zn), to NikéAwo (Ni), o MoAvSog (Pb) kat

to Kaduo (Cd) oe pa katnyoplomoinomn mov Baciletal otov Maldikd aplOpd tTwv otolyelwv.”s

76

Ta HECOYELAKE OLKOGUOTHUATA XOpaKTnpi{ovtat amd LPNAY TEPLEKTIKOTNTA OE
APYW0, HEYAAT LKAVOTNTA AVTAAAAYNG KATIOVTWY Kol VPMAEG CUYKEVTPWOELS AVTUAAGELLOV
Mayvnoiov. Ta €6d@n otnv EAAGSa kal e AAAEG YWPEG IOV VTIAYOVTAL OE HEGOYELAKOU TUTIOV
OLKOCUOTNHATA €YXOUV KATA KUPLO AOYo TPoéABel amd o@OABIKA VAIKA Kot Bpaywdn
TETPOUATA TIOV SeV TEPLElYaV payviioto. Ta e8&@n auTd KATNYopLOTOLOVVTAL € 3 KATNYOpPIES
AVOAOYWG TNV TEPLEKTIKOTNTA TOUG o€ AcoBéotio kat Mayviolo. ITnv TMPwTN Katnyopia
VKoLV QUTA Tov €xouv ToAD VPmAS avtaArdadipo AcfBéotio kat o Adyog Mayvnoiov Tpog
AoBéoto eivar (Mg/Ca < 0.5). Ztn Sevtepn avnkouv ta €8d@mn 6TOL 0 Adyog Mg/Ca > 0.9,
oMAadn eivat mAovolwa oe avtoaAAd€o Mayviolo. ZTnv Tpitn Katnyopio ovrikouv To
«evllapeoo» 8@ TOL eival eMMpPeacuéva TOOO ATO TETPWUATA TTAOVOLX 6€ AGBéaTlo, 660

KAl oo METpWwUATa TAovola o€ Mayviolo.

H peAétn g ovoxétiong Twv avtaAAd§H®wV KATIOVT®WV TAPOUOLAlEL ONUAVTIKO
evlla@épov. EvBelkTikd, amd épeuveg Tov €ywvav og e8&@n Tov yapaktnpilovtal amd VPmAEg
OUYKEVTIPWOELS 0€ HETAAAX KAl O€ ENPO KALUQ, E8el§av OTL o€ avemetépyaota edagn To pH tav
xaunAo (3,66-4,07), n mocotnTA TG 0PYAVIKNG VANG NTav xaunAn (~0,02 g/kg), 0Tws kot 1
tKovoTnTA avtaAdayng katiovtwyv (CECe: 2,03-2,15 cmol*/kg). AvtioTolxa, To «Tpo@d» Twv

avtoAAGE Wy katovtwy Na*, Ca2+, K* kot Mg2+ ) Tav apketd aotabEg, pe XApaAKTINPLOTIKO TO

7> - X. MyoAdmouAou «MeptBarhovTikéc Emuttioetc MeydAng Auvapkotntac Ktnvotpodkv EKpetaleloewy oTo
lettvialov Meooyelako OwooUaotnua», Atdaktoptkn Alatptfry EMIM, ABrRva 2013, o). 81-97

" _EA. Vega, E.F. Covelo, M.L. Andrade, «Effects of sewage sludge and barley straw treatment on the sorption and
retention of Cu, Cd and Pb by Coppermine Anthropic Regosols», Departamento de Bioloxia Vexetal e Ciencia do Solo,
Facultade de Bioloxia, Universidade de Vigo, Lagoas, Marcosende 36310, Vigo, Pontevedra, Spain, «Journal of
Hazardous Materials», published by Elsevier, 2009
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YEYOVOG OTL 1] TOGOTNTA TOU avToAA&ELpov CaZ* tav 10 @opég TteplocdTEPO ATO OTOLOSTTIOTE
GAAO KaTLOV €KTOG TOou A+ VTTOSEIKVUOVTAG TTAPAAANAQ KAL TNV «XVTAYWVIOTIKN» OXECT) OV
Exouv Ta §V0 auTA BpemTIKA oToLyEla. To (8510 £5a@og emeEepyaoévo Kat eEEVYEVIOUEVO E8ELEE
SlapopeTikd amoteAéopata otig avtiotoes petpnioels. To pH kupaivetar amod 8,02-8,39, 1
TIEPLEKTIKOTNTA O€ opyavikr VAN 25,00-52,52 g/kg, katn CECe 156.1-157.12 cmol*/kg. [Tapoia
QUTA TO TIPOPIA TWV KATIOVIWV NTAV AKOUX TIEPLOCOTEPO AoTABEG, pue To Ca2* va amoTeAEl TO
88 % ¢ ovvoAwkng CECe. H peyaAn avty «emikpdatnon» tou Ca* oto €da@ikd StdAvpa

QVTIHETWTIL(ETAL LE TpOTIOTIONON TNG S000A0YiaG WoTe va petwdel to pH.77

7 _EA. Vega, E.F. Covelo, M.L. Andrade, «Effects of sewage sludge and barley straw treatment on the sorption and
retention of Cu, Cd and Pb by Coppermine Anthropic Regosols», Departamento de Bioloxia Vexetal e Ciencia do Solo,
Facultade de Bioloxia, Universidade de Vigo, Lagoas, Marcosende 36310, Vigo, Pontevedra, Spain, «Journal of
Hazardous Materials», published by Elsevier, 2009
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A.3.1 KaAuw (K+)

A.3.1.1 Tevika otoyeia

To KaAwo sival amapaitnto Opemtikd ovotatikd kabws pubuilel pla oepd Asrtovpyieg
TWV 0PYAVIOHWY, QUTIKOV Kol {WIK®V. ZTA QUTA EVEPYOTOLEL TN @WTOoUVOEDT, cUUPEAAEL
OTNV THPAYWYT] TWV TPWTEIVOV Kal pubuilel v évtaon g SLmvong. Zuvavtatal Kupilwg
otV &npn ovcia TWV PUTIKWV LOTWV 0€ oNUavTikn tocotnta. To 10v Tou Kadiov (K+) eivat to
HeyaAvtepo o€ pEyefog amd Ta VTTOAOLTTA OPETTIKA CUCTATIKA TOU E5AQOVG OE APUSATWHUEVN
HOp@Y. XTI KPUOTOAAKEG SOUEG TWV OPUKTWV TEPLRAAAETAL amd PEYGAO aplOpd LOVTWV
O&uyovou (0%), katt mov vmodetkviel 6Tt ot deapol K - 02 mov avantioocovtal eivat aoBeveig

Kot SLaoTTOVTOL EUKOAQ.

Ta dAata K elval oL AUecA A@OUOLWCLUES LOPPES KOL OL UT) a@Oopolwaotpes (1] SUoKoAa
APOLOLWOLUES) avEpYOVTAL 0€ T0600Td 90-98% Tou cuVoAkoV eSa@ikol KaAiov. H ékmAvon
tov KaAlov yevikd evvoeital oe xovOpokokka €8A@N, evw avtiBeta 0 TEPLOCOTEPO
AeTTTOKOKKA £54p1 guvoeital 1 §éapevon Tov. OL TocdtnTeS Tou K ov amopakpivovtal kabe
XPOVo atmd To €8aPOG eival WOlaiTEPA PEYAAESG, KATL TIOU OQEIAETAL APEVOG GTOV AUENUEVO
puOuod mpoécANYMG Tov K amd ta QUTA, a@eTEPov 0TV EKTTAVGT TOL aTd TO £8a@LKO vePD

/4 14 14 /4 r’ I /4 7
(Bpoxés ktA.). To avrarda§ipuo KaAio kat autd twv AMacpdtwy elval HOPEES apKETA

EVKIVNTEG.

Emumpoobeta, anwAeieg K mpokadetl n StdBpwon, n otpdyylon koL 1 S€opevon amo Ta
0pUKTA NG apyidov (Al), evw 1 amocdBpwon eVVoel TNV TAPAYWYN APOUOLWO LWV TIOGOCTWV.
[ToAV vymAgg ouykevtpwoels Kadiov Sev eppavifouy eMIMTWOELS 0TA €5A@T KAL KAT EMEKTAON
oto TeplaArrov NG meploxns, kabws to K dev amotedel mePLOPLOTIKO TAPAYOVTA BLOTIKNG

QAVATITUENG OTA VSATIKA CLUOTNUATA KAl 8EV OXETI(ETAL PLE PALVOUEVA EVTPOPLOLOV.78 79 80

78 - A.A. Avaoyisnc, ESadoc, Bpemtikd oTolyeia kat dUTIKY apaywyr», Eksdoelc Aypdtumoc, ABrva, 2000, oek 307-
361

72 1. N. @epLdc, «Avopyavn Opén kat Autdopatar, ekd4oeL; Faptaydvn, Oeooalovikn 2005, oeh. 20-73, 128-176,
296, 312

% _N. A. Xouhwapdc «H Aimavon otn Blohoyikr yewpyia», Adptoa 2010
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A.3.1.2 To ESa@k6 Kaio

To Kd&Alo amoteAetl to 2,4% TOU 0TEPEOV PAOLOV TNG YNG, OTOLXEIO IOV TO KATATAOCEL
WG TO BPEMTIKO OTOLYXEIO IOV TTIAPOVCLALEL TNV PEYAAVTEPT] OALKN TIEPLEKTIKOTNTA OTA E5AEN.
To K cuvavtatat 0to e8a@iko SIGAVUA GE APOUOLWOLUT LOPPT], CUYKPATEITAL OE AVTOAAAELUN
(aopolwaoiun) pop@n amd Ta KOAAOELSY TOU £6AQOVE OTO EOCWTEPLKO TWV TTOPWV TNG apyiAov
Kal TEAOG OUVAVTATHL OTN oUOTACT TWV TPWTIOYEVWV OPUKTWV TOU UTOKEWVTAL OF

amoocddpwon pe Bpadeis pubuovs.

EKTOG amod ta mpwToyevr) opuktd (pooxofitng kal Blotitng) oto £5aog LTIGPYOLVV Kol
SevTepoyev) TETPpWUATA TNG apYilov (BeputkovAitng, xAwpitng, AAITNG, HOVTHOPLAAOVITNG).
To K mov amelevBepwvetal amd Ta TAPATIAVW OPUKTA XAVETHL PE EKTTAVOT TOU €8A@OUG.
ETtiong, ypnootoleital amd TouG UIKPOOPYAVIOUOUS 1) CUYKPATELTAL OTNV EVAAAAKTIKY QAN

TOoUu €6A@OVG.

Ta meplooodTEpA Un opyavika &8d@n (MANV TwV OUUWEWV) TEPLEXOUV HEYAAES
TooOTNTEG 0ALkoV KaAlov, katd péco 6po 0,17-3,3% 1 dvw twv 4,000 kg/otpéupa 6To oTpOHA
™G BA&oong. Ocov aopd to avtaArdéipo KaAo (K+), cuvavtatal oto eda@ikd SiaAvpa kat
OTNV EVOAAAKTLIKI) (PACTN TOU £8A@OVG v 1 TTOCOTNTA OV elval StaBéoun avtiotolxel oe
HOALG 1% TNG OAKNIG GTNV MEYLOTN TLUTN TOVU, OE OPLOUEVEG TIEPLTTWOELG KUpiveTaLl petay 80
kat 200 mg/kg. Omwg ava@épbnke kat mapamavw, to 90-98% tou K ouvavtdtal
EVOWUATWUEVO OTA TIPWTOYEVH KAl SEVTEPOYEVI] OPUKTA NG ApYlAov Tou €8A@OVG, 0 un
avTaAAGEUN 1N a@ouolwotun popen. Emiong, oe mocootd 1-10% ouvavtatal o€ HOPQES

eAayLoTa SLHDECIUEG SEGTUEVUEVO OTIG KPUOTAAALKEG SOUEG TNG apYiAov.81 82

A.3.1.3 To Avvauiko Zvotnua Eda@ikov Kaitov

Me Baon 1o BaBud mov mapovolaletal SLABEGIHO 0 AVTOAAAGLUN 1] U1 AVTOAAGELUN
nop1 to KaAlo, To cotnpa tov eda@kol K tagvopeital o€ 4 Katnyopleg, wg VTTOCLOTNHATA.

H ako6Aovdn katatan yivetal Bacel aviavopevng SLabecnotnTag:

8 _R. Whitlow, «Basic Soil Mechanics», published by U.K.: Longman Scientific and Technical, 4th edition, England Essex
2000, pp136-154.

8 _|. N. @epLdc, «Avépyavn Opédn kat Autdopatay, ekddoelc Maptaydvn, Osooalovikn 2005, oel. 20-73, 128-176,
296, 312

-56-



Aok o KaAwo: Avapépetat 0to K mov TepIEyetal oTa IpwTOYEVH OPUKTE O€ GUYKEVTPWON AT

5.000 éwg 25.000 mg/kg.

AVOKOAWG aVTUAAAELO: Asoucvupévo o€ kKpuoTaAAkéG Soués tng apyilov 1 o Sevtepoyeviy

netpwuata. Elvat eAayiota Stabéaio.

Avtadda§yuo K+*: Bpioketatr ovviiBws oto e8apiké Sidhvua oe ovykevrpwoels 40 éwg 600

mg/kg.
Y8atodiadvto K+: Ze ovykévrpwon 1-10 mg/kg.a

To Sopkd K Tov TepLEXETAL OTA OPUKTA ATIEAEVOEPWVETAL PE TNV ATTOCAOPWON TOUG
KOl LETAPEPETAL 0TO E8APIKO SIAAVUQ, EITE TTPOG AUECT) ATIOPPOPNOT ATO TA PUTH, EITE TIPOG
TPOGPOPTOT ATO Ta KOAAOELST) TOV €8A&@OoUG. To eda@ikd K petamintel amd ™) pia pop@n oty

GAAN OULV TIG AVATIOPEVKTEG ATIMAELEG KL ATIOUAKPVVOEL.

Me v poodikn 1 aaipeon Kadiov, petaBdAiovtag Tn cvykévTpwon] Tov Sniad,
SLATAPACOETAL 1) VPLOTAPEVT] SUVALKT) LOOPPOTILA e aTOTEAEOHA Ta LOVTA K va kivoUvTat amod
TO éva oVLOTNUA 0TO GAA0. H taydtnTa Twv KIvNTIK®OV QUTOV TWV avTISpAcEwy Slo@EpeL
ONUAVTIKA amd cvotnua o€ cvotnua. H amdéomaon K amd ta mpwtoyevr) opuktd eival 1000
Bpadela wote N cuppeToX TOUG 0TV TPOoYodooia Twv uTwV pe K va elvat oxeddv apeAntéa,
EVTOUTOLG Elval ML UETAPOPA TOU TpaypatoToleital adiddeimta kabwg ta Sabéoa
KAQOUATA ATIOUAKPUVOVTAL CUVEXWGS HECW TNG YEWPYLKNG KAAAEPYELXG KAL TNG EKTTAUGTG TOV
edagoug. H e€looppommon petadd avtoaAraipov K+ kat vdatodiadvtov K* eival tayvtat kot
OAOKANPWVETAL 0€ Alya Aemtd, evwy 1M avtiotoyn HeTafd SLVOKOAWG AVTAAAGELLOL Kol
avtoAAdEipov K+, 1 petalt SuokoAwg avtoAAdEipov kat vdatodiadvtol K+ eivar apyn kot
Slapkel amo PEPEG PEXPL KAl UNVES Y Vo amokataotafel mANpw. Emopévwg, ot pop@ég touv K
oV €lval oL o dpeoa SLHBETIPES Yia TNV TTIPOGANYN TOUG ATO TA PUTA EvaL TO AVTOAAAELLO

K* kot to véatodiaAvto K+,

'‘Evtoveg Silepyacieg ouvOeSepéveg HE YEWPYLKEG KAAALEPYELEG OUXVA EXOUV WG

amotéAeopa TN Séopevon touv KoaAiov. Q¢ Séopevon tou K opiovpe v Swadikacia
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avtloTpoPNG HETATOMIONG amd TNV vdatodlxAvty) popen touv K mpog T SuoKOAWS

avTOAAGELLES Kal Bpadews SlaBEaipeg pop@ég.83

A.3.1.4 To Aopik6 Kaio twv llpwtoyevwv OpukTwv

Ta opuktd TMYEG Tou KaAlov elvat kaAlovxol aotpiol, 0pUKTA TOTOL pikag, KaBwGs Kot
2:1 @UAAWSON TLPLTIKA 0PLVKTA apyidov. Ta opukTd TUTIOL pikag (Blotitng, pooxofitng) Kabwg
Kal ta 2:1 @UAAOTIVPLTIKA OPUKTA (HOVTUHOPLAAOVITNG) ATOTEAOVVTAL ATO £VA OKTAESPLKO
@UAAO apyidov 1 payvnoiov To omolo BplokeTal avapesa oe V0 TETPAESPIKA UAAX TTLPLTIOV
(2:1). O xevlég XwPOG avAPEcCH OTA @EUAAX OVOUALETAL EVOOOTPWUATIKOG XWPOG Kal
KataAapfavetal amd ta Wvta tov KaAlov €Aa)loTOTOLWVTAG TIG ATOOTACELS PETAED TWV
otpwoewv. To K mov meplexetal evtog Tou kevol xwpovu eival evaicOnto ot Siafpwon kot
avTikablotatal He OXETIKN €UKOAlx amo evudatwpéva katovta Natpiov (Nat), AcBeotiov

(Ca%*) kat Mayvnoiov (Mg?).

Ytoug kaAlovxoug aotpioug To KdAlo Pploketar ota  evdodSlaoTipata  TOU
TpLoSLAoTATOV TAEYHATOS TwV TETPaédpwy mupltiov (Si) kol ekel ocvykpateital woyvpd Ue
opoloToAlkovs Seopovs. H amoodBpwon twv actplwv apxilel amd v empAavela Kat eivat
apXIKA Toxela, 0T oLVEXELA OUWS emMIPBpadUVETAL SpACTIKAG. AV Kol T KAALOUXX TIPWTOYEVN
OPUKTA 8EV CUUUETEXOVV GUECA OTNV TPOo@odooia Twv @UTwV pe KaAlo, evtolTolg amoteAovv
™mv mapakatadnkn Kodiov oto €8a@os. H ouvelo@opd otnv KAALOUXO YOVIUOTNTA TWV
TPWTOYEVWV OPUKTWV, ETMOUEVWS, Elval HaKpOTPOOeoun aAAd OUVEXNG KOl OPKOVUVTWS

OTUAVTLIKN.

H taydmrta amoocdBpwong kat amedevbépwong tov K oe Stabéoeg pop@eg amo ta
TIPWTOYEVT] OPUKTA KAl TIG S1A@OopeG Un Stabéoes pop@EG EapTATUL TOGO Ao TNV PUOT) Kol
TNV TIPOEAEVOT] TWV OPUKTWV, OG0 KAL ATIO TIG TEPIBAAAOVTIKEG GUVONKEG TIOV ETKPATOVV. ATO
™ BBAoypapia, Bewpwvtag To pEyefog Twv KOKKWV Tapouolo, 1 ameAevfépwon K+ and ta
TAPAKATW OPUKTA €LVOElTAL Kata oewpd: Biotitng > Mooyofitne > OpOokiacto >

MikpoxAtvrjc.84

8 . A.A. Avadoyisng, «ESadoc, Bpemtikd otolyeia kat GUTIKY apaywyr», Eksooeic Aypdtumoc, ABrva, 2000, el 307-
361.
¥ _ A.A. Avodoyidne, «ESadoc, Bpemtikd otolxela kat GpuUTIKY mapaywyr», EkdooeL Aypdtumoc, ABrva, 2000, oeh 307-
361.
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A.3.1.5 To un avtariagipo Kaiwo

To un avtaAAadipo K (aAAiwg pun Stabeoipo) ocvykpateital Hetagd Twv oTIASwv Twv
apyllwv oe B¢oelg mou Sev elval AUECK TPOOITEG Yl QVTISPACELS AVTOAAAYNG HE GAAX
Katovta tou eda@odlodvpatos. Elval otoyelo amapaitnto otnv avamtuén twv @utwv. H
TPpooANYm yivetal péow Twv pU®V TOU ATOUAKPUVEL A0 TO £5a@OG TO SLAAUTO Kal TO
avtaAAaéipo K+ ta omola petaxkivovvtal oe B€oelg avtaAdayng oto eda@odidivua. Avtifeta,
O0tav mpooTtiBevtal oto €8a@og kaAloUya Amacpata, vta K* petakwvolvtal amd To

e8a@OSIAAV A KaL a0 BECELS AVTOAAAYTG O€ UN AVTOAAGELLESG BETELG.

H ovvelo@opd Tov £yKeLTaL 0TO YEYOVOG OTL ATOTEAEL «amoBNKN» avepodiaouol ue K*
vy ta @utd amd to €8a@os. la Tn PEATIOTN TPO@OSOTNON TWV KOAAEPYEWWV, 1)
ameAevBépwon K+ odnyel otnv ovveyn «tpo@odotnon» pe avtaAdaéipo K+ aueca Stabéoo
ota @uTA. H amedevBépwon yivetal pe SlaBpwon Twv amofepdtwy Touv un avtaAiagipov K+
Kal pe mpoobnKn Atmacpdtwv. To mocod touv un avtaAAdéipov K+ oto €8a@og emnpealetal
AUECA ATO TNV TEPLEKTIKOTNTA OE APYLA0 KL ATO TOUG TMAPOVTEG TUTOUG HETAAAEVLUATWY
apydov mov emnpedlovv kat T otabepomoinon tov K* (BepuikovAiitg, Mika kot IAALTNG).
'Omwg ava@epnke kol Tapandvw, n otabepomoinon kat n ameAevBepwon tov K+ eEaptwvrtat
amd to emimedo Tov K* ota eda@odiadvpata o€ avtaAAGELUN Lop @), TOUG TUTIOUG NG apYiAov
IOV GUVELCQEPOVV 0TT) SNLovpyla Tou e5G@oug, TV vypacia kat ) npacia ™¢ meployns. H
Kwntomoinon tng Bpadelag avtailayng tov un Stabéopov K+ Eekvael pnoAg eEavtinbovv ta

amofépata Tov avtaAiagiuov K+, 85 86

A.3.1.6 AvtaiAdagiuo Kaiwo

To avtaAAdEipo katidv touv KaAiov (K*) ovykpateital mépLE Twv apvnTIKA QOPTIoUEVWV
KOAAOELSWV HE MAEKTPOOTATIKEG SUVAUELS. ATIOTEAEL TO OTOVSALOTEPO KAAGHX TOU OALKOU
KaAiov av kat amoteAel poAtg to 1% touv cuvoAikol eda@ikol Kalov kal Bploketal oe Tayeia
LOOPPOTILXL [LE TN HOP PN TOV LSATOS AV TOU K¥, OTTOU avAAoYyd LE TIG ETIIKPATOVOEG GUVONKES OL
600 pop@EG peTamiTTouy ypriyopa 1 pia otnv aAAn. To avtaAAdgipo kat To véatodiaAvto K+

ouvvnBw¢ voAoyilovtat amd kool wg «avtaAAdipo K» kabwg toyVeln oxéon: [avt/po K] >>

% A.A. Avaoyisng, «ESadoc, Bpemtikd otolyeia kat GUTIKY apaywyr», Eksooeic Aypdtumoc, ABrva, 2000, el 307-
361.

¥ _M. Jalali «Kinetics of non-exchangeable potassium release and availability in some calcareous soils of western Iran»,
Geoderma Volume 135, November 2006, Pages 63-71
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[vS§/T0 K*]. H katavourn touv K+ avdpeoa otig 2 mapamavw apeca SLabBéoeg pop@eg eivat
OUVAPTNOT APKETWV TAPAYOVTWY, OTIWG TO LOVTIKO TEPPAAAOV TOU £8APOVG, TV E8WV Kot
OUYKEVIPWOEWY TWV AOIM®WV KATIOVIWV KOl OVIOVTWYV, KABWG Kol TwV SIOTHTWV TwV
NAEKTPOOTATIKA POPTICUEVWY ESAPIKWV OCUCTATIKWV TOU GCUUUETEXOUV OTO PALVOUEVO

AVTOAAXYTG KATIOVTWV.

Ol KAIPIKEG OUVONKEG TIOU ETMIKPATOVUV OTNV TEPLOXN EMNPEARIOVV ONUAVTIKA TN
OUYKEVTIPWOT Tou avtaAdadipov K* oto €8agog. Ze mepiodo Enpaciag 1 ovykévipwon
aUEAVETAL 1) HELWVETAL Kal €Eaptdtal amd TNV moapouvcio peTaAAevpdtwy apyidov. H
otabepomoinon g ovykévipwons tou K Enpov edd@oug emituyydvetal pe Yo TPOTOUG, ElTE
ue tpoo kN VPMANG cuyKEVTPWONG avTtaArdadipov K, eite pe Aimavoels ue K. H otaBepomoinon
EMITUYXAVETAL PE Ttary(Bevom Tov K avapeoa ota otpwpata apyilov kabws avtda Eepaivovtal.
H ameAevBépwon touv K oe avtaAAdEiun popen oe €8&@n mov yevikd xapaktnpi{ovratl amd
xaunAa emimeda K €yovv ocav amotédsopa v &npavon toug. I'a va xapaktnplotel Kol va
amoca@ENVIoTel TANPWG 1 eMISpaon TPETEL va Yvwpl{ovpe av vTepTepel N ameAsvBeépwon 1 N
otabepomoinon ocav Stadikacia Kal oL TUTIOL TWV APYIAWV Kal To TT0c0oTO SLABpwong Tov
Exovv VTooTEl. Xe Tteplodo OTOL TO £8aPOG SExETAL BPOXOTITWOELS, TTAPATNPEITAL HEIWOT TNG
OUYKEVTPWONG o€ avtaAAaipo K+ péow g €ékmivong tov edd@oug mov Aapfavel xwpa. Le
KaBe mepimTwoN, KABe e@apOYT] VTTOAOYLOHOU TNG CUYKEVTPWOTG Tou K* ota e5d@n TpemeL

va AapBavel VIO TIG KALPLIKEG GUVONKES IOV EMIKPATOVV, KUPIWG TIS BPoXOTTWOELS.87

e €8A@N UE IKAVOTIONTIKY TOCOTNTA APYIAOU pappapuyiag, To TAYWUA KATA TOUS
XELWWEPLVOUG UNVEG Kal TO EEMAywua Tov akoAovBel emmpealel v amedevBépwon touv K 1
omola Tapapével otabepn. Xe €6d@N TOV TEPLEXOLVV TIOAD HKPOTEPT TOCOTNTA LAPUAPLYLNG
Kol peyaAvtepa Tood avtaArdgipov K+, n petdfaon amd to xelpwva otnv avolén Sev emnpedlel
™ otabepomoinon kat Tnv ameAsvBépwon K. Emopévwg, avddoya pe tnv Tapovoa
OpUKTOAOYLlO apPYIAOL OTO £80POG KAl TIG XELWEPLVEG KALPLKEG OUVONKEG, 1| OLUYKEVTPWON

uetafairetal ota Selypata g (Slag mepLoyns amod @BvoOTwpo e AvoLen.

EvSiagépov mapovolalel kat n peAétn touv Adyouv K+/Ca2+. Auto ouvpfaivel yati to
KUPLO aVTOAAGELUO KATIOV TIOU OUVOVTATOL OTA TEPLOCOTEPA E6APN OTIS HEYAAVTEPES

OVYKeVTPWOELS eivat To Ca?*, pe egaipeomn oplopéva aboyevr) e8a@n 1 €6a@n OTIOL TO KVUPLO

7 _X. MixaAdmoulou «MeptBarloviikéc Enuttwoetc MeydAng Auvvapikotntag Ktnvotpodbikwv EKLETOMEVOEWY 0TO
lettvialov Meooyelako OlkooUotnua», Atdaktopikr Atatplfry EMIM, ABriva 2013, oeA 81-97
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avTaAAGELHo KaTlov tval to Al3+. Tevikotepa, e8a@n o§va pe xaunAo Babud kopeopov Bdoewg
elval emippemn oe ékmivon K+ kat n mpooOnkn Acfeotiov, petagd aAAwv, meplopillel v

amtwAsto KaAiov. 88 89

A.3.1.7 lleprektikotnTa Kadiov oto ESa@iko Auddvpa

To K BplokeTal 0€ WKPEG OYETIKA CUYKEVTPWOELS OTO E8APIKO SLAAVUA, TNG TAENG TWV
ppm. To vtéAolmo pépog tov Stabéoov ota @uta Kaiiov Seopevetal xaAapd oTa apvnTIKa
POPTIO TWV OPUKTWV TNG apYilov Kal Yevikd Twv eda@kwv KoAloeldwv. H ouvnong
SlakO Vo NG CUYKEVTPWOTG Tou vdatodiaAutol K* kupaivetat amd 1-80 ppm pe cuxvotepn
T ta 4 ppm, av Kot To v8atodlAuvToe K* pmopel va cuvavtatal Kol oe PEYOXAVTEPES
OUYKEVIPWOELS. AuTO o@eldetar otnv mapovoia eAevbBepwv SxAvtwv ordtwv Ttouv K,
avOpaKikwy, BeuKwV Kol YAwplovxwv, o€ oplopéva ailatovyxa &Enpobepuika eddan. Xto
EKYUALOLAX KOPETHOU TV 8a@WV 1 ouykEvTpwom Tou K kupaivetat amd 3-156 ppm, aAAd Kot
TIAAL OL TIHEG OTO EKYVALOHN ElVaL HEYRAVTEPEG OTA aAaToUX Kal Enpobepuika e8a@n. TéAog,
OTOUG aypoUG KAl O€ OUVONKEG YEWPYLKNG KAAALEPYEWAG M OLYKEVTIpwon Tou K* Tovu
e8APOSIAAVIATOG VTIOKELTAL 0€ gupeia Stakduavomn Tov O@EAETAL AQEVOS OE (PUOIKA

@awvopeva (BPoxXOTTWOELS, EEATULOT), APETEPOV OTNV XPNOT ATIACUATWY AoV o€ KaAlo.

A.3.1.8 Pon kat Ara@eoipotnta tov ESa@ikov Kailov

H wavotnta kot o pubpuog tpo@odociag kaAlov Twv eda@wv eEapTdTal amd pla celpd
TIAPAYOVTEG, OTIWG TA ATODEUATA TOU E8APOUG O€ AVTUAAGELLES KL U] LOPPEG TOU BPETTIKOV
oTolyelov, TwV e6aA@IK®WV GLVONKWV TTOU AAANAETILEPOVV BETIKA 1] APVNTIKA UE TN OTABUT TOU
Swabéoyov Kaiiov, 1 vypacia, 1 Beppokpacia kal To UNTPKO TETPWUA TOU €8APOUG

(TeplEKTIKOTNTA O€E APYLAO).

INUAVTIKOG TAPAYOVTAG, TEPA ATIO TO £8P0, EIVAL KL TO VTESAPOG KL Ol GUVONKES

TIOV ETMIKPATOVV OE AUTO KL EMNPEATOVY GUECA 1] EUUESA TO CVOTNUX TWV PLLWOV TWV QUTWV

8 _ A. Miles, M. Brown, «Teaching Organic Farming and Gardening, Recourses for Instructors», Published by the
university of California: Centre for Agro ecology and Sustainable Food Systems, manual, part Il, unit 2.2. USA Santa Cruz
2003

¥ _ A.A. Avooyidne, «ESadoc, Bpemtikd otolxela kat GpuTIKY mapaywyr», EkdooeL Aypdtumoc, ABrva, 2000, oeh 307-
361.
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OV aVATTUOOETAL 0TV £KTacn Tou. Ot BloAoyikég Slepyacie kal 1 avamTtudn Twv pLiwv
EMNPEACOVV ONUAVTIKA TNV EVEPYO amoppo@non tov K+ oe cuvbuaopo pe tn Beppokpacio Kot
TNV IKAVOTNTA AEPLOPOV TOV UTIESAPOUG IOV [LE TN CELPA TOV EEAPTATAL TOOO ATIO TO TTOPWSES,

000 Kol a6 TV MAgeovalovoa vVypacia.

H katdotaon touv eyyevoug Kadiov tov e€8d@oug efaptatal amd 1o TMOOO Kol TO
TO0G00TO NG ATEAELVOEPWONG Un avtaAraipov K+ Me Alya Adywa, Sev apkel va eivat peydio to
amobepa o€ un avraAragipwo K+, aAda va eivalr «mpoofacipo» €otw kKat ywa Ppadeia
ameAevBépwon wote va yivel StabBéoo ya TG piles twv @LTWV. H wkavotmta twv
amoBepATwV va yivovtal «TtpooBaciua» EapTATAL TEPA ATIO TV OPUKTOAOYLKN 6UOTAOT), ATIO
™V €8a@OAOYIKI TIOLOTNTA KAl TN otabepotnta Tov K* 0to ouykekpluévo €8a@og. O AAITNg
€lval TO ONUAVTIKOTEPO UETAAAELUA WG TIPOG TNV CULVELOQOPAG Tou oe K*. TlapdtlL yevika ta
amofépata Asttoupyovv wg avatpo@odotes o K+ tou eda@ikov StaAvpatog, mapatnpeitol
EVaG KOPEOUOG WG TPOG TNV OCUVELCEOPA TOUG KaBwG vmdpxel o kivbuvog va yabel n

ATOONKEVTIKI] TOUG LKAVOTNTA.

H ameAevBépwon kat o ave@odiaopudg tov K+ ouxva xpnopomolodvtal wg CUVMVULES
évvoleg eEattiag g otevg Toug oxéong. Evtoutolg, mapovoialovv Stagopés. H ameAevBepwon
AVU@PEPETAL OTNV OAIKN) SLABECIHOTNTA TWV OPEMTIKWV OVUCLWV OTO £50POG, EVW O
aVEPOSLHOUOG SElYVEL TNV TPAYUATIK AP TOL Ao TA PUTA 1 oTtolx EEAPTATAL TIEPALTEPW
amd TNV emM@avela G pidag kat TN xwpotallkn katavoun tg pilas. '0co @TwYOTEPN N
TUKVOTNTA NG piag TOG0 VPNMAGTEPT TIPETIEL VA ElvaL KaL 1) CLYKEVTPpwON Tov K* 6To edagikd
StaAvpa yia va vtootnpi&el éva ouykekpLpévo tocootd APne. H Svvaun amedevbépwong NEK
kaBopilet ™ SabecpoTNTA TNG 0TO €SAPOAOYIKO OUOTNUA TOU EMNPEAJETAL ATO T

AETTITOTEPA LEPT) TOV ESAPOUG.

TéAog, To pH tou edd@ovug amofaivel 0 kKOPLOG PUOULOTIKOG TTAPAYOVTAG AVTAYWVIGHOV
LOVTWYV, SLOTL EAEYXEL TNV TTAPOVCIA TWV KATIOVTWY NG apyidov Al3+, vdpoduapylinwv kat H,
Ta omola avtaywvifovtal Kot ektomilouv To K* amd T apvnTiKd @opTIopéveG BEoELS

OUYKPATNONG KATIOVTWV TWV KPUOTUAALK®V apyidwy.20 91

% _ A. Sharma, V.K. Jalali, Sanjay Arora «Non-exchangeable potassium release and its removal in foot-hill soils of North-
west Himalayas» CATENA Volume 82, Issue 2, August 2010, Pages 112-117

*L_ A.A. Avodoyidne, «ESadoc, Bpemtikd otolxela kat GpuUTIKY mapaywyr», Ekdooel; Aypdtumoc, ABrva, 2000, oeh 307-
361
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A.3.1.9 Atopakpuvor tov KaAiov pe v ’ExmAvon tov ESagovug

To KdAwo amopakplvetal amo to £5a@og HEow EKTTAVONG, TPOCANYNG ATIO TA EUTA Kol
empavelakng Stafpwong. To KaAo ekmAévetal elkoAa amd to £€8a@0G HEGW TOU VEPOU TIOV
@TAvEL 0TO €80oG. H eTrola £€kmAVOT TOL OTOLKEIOV AUTOV ATIO TO €8 P0G LVTIOAOYIlETAL KATA
uéoso o0po oe 25-50 kg/ha. H moocdmta touv KoAlov mouv ekmAvvetal €§aptdtal amd Tnv
TOoCOTNTA TOU VEPOU ToU SBeltal, ™V vEN TOv €8AQPOUVG, TNV KAVOTNTA AVTAAAAYNS
katiovtwyv (CEC), to pH, to €i8og ¢ apyilov ota UNTPIKA TETPWUATA, TNV TEPLEKTIKOTNTH

TOU €8AQPOVG OE OPYAVLIKT] OUCIA KL TEAOG, TNV TTOCOTNTA TOU avTAAAGELoU K+,

H vpn tou e8a@oug Bewpeltal amd TOUG ONUAVTIKOTEPOVUS TIAPAYOVTEG TIOU EMNPEA{OVV
™v ékmAvon tou Kaiov yla toug €€n¢ Adyoug: (a) ‘Ocov a@opd TNV KOKKOUETPLA, TTEPLOCOTEPO
AETITOKOKKA 8GN OCLYKPATOUV 0TA KOAAOELSY TouG TieplocdTepa avtaAradipua K+. () ‘Ocov
APOPA TA TEPLOCOTEPO AUUWOT E6GEN, TEPA ATIO TNV TEPLOPLOUEVT] LKAVOTNTA OAVTAAAQYTG
KATIOVTWY, Sbolvtal HEYAAEG TTOCOTNTEG VEPOU UE ATMOTEAECHUX VA EUVOE(TAL 1| EKTTAUON
pueydAov pépoug touv K*. Ta e8d@n pe HIKPY IKAVOTNTA OVTOAAQYNG KATIOVTWY, HE WIKPN
TIEPLEKTIKOTNTA OE OPYAVIKI] ovuola, KAl Ta €8A@N pe Tipoxwpnuévo Babud amoocabpwong
xavouv to KdAlo emetdn) auto Sev pmopel va cuykpatnBetl oto €8a@og. Xta 6&va ddpn ta
KAALOUXO OPUKTA €Vl OPKETA €USIAAUTA PE ATMOTEAECUN VA QTMEAELOEPWVOVTAL PEYAAES
moootntes K. ‘Eva uépog tov Kaiiov ouvykpateitat amd ta KoAAoewd Tov €8&@OVG, Evw TO
UTIOAOLTIO TTAPAEVEL OTO ESAPIKO SLAALVUA AT OTIOV E€(TE TPOCAAUPAVETAL ATO TA PUTQ, ElTE

EKTTAVVETAL.

‘Evtovn Bpoxomtwon ocuviBwe ouvemayetal 6Elva e8d@n ota omola 1) EKTAVGY TOV
KaAlov elvat evtovotepn kal avtipetwmiletal pe mpooOnkn AcoBeotiov Yl va cvykpateitol
meplocotepo KaAo. O unxaviopog oe autr Vv mepintwon Asttovpyel wg €&ng: Ta katdvta
tov AcBeotiov (Ca?*) avtikablotolv og TPpWTN PAon avTA TG apyirov (Al3*) mov vmapyxouvv
kalt oe devtepn @aon ta katwovta Kaiiov (K*) mou mepiéxovtal oto eda@ikd SidAvpa
KataAapfavouv oplopéveg amo TIg Bgoelg mov katelyav ta Al Ztnv mepimtwon movu
amavtatal to Al3* oe avtaAAagiun popen pe ta K+, Na*, kat NHs*, ta tedevtaia auta dovta

EKTOTI(OVTOL TIOAY EUKOAOTEPU ATIO TO E8UPOCVUTAOKO, AAUBAVEL xWwpa HETAPOPA Tou K* aTo
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eda@odiaAvpa kat avEdvouv oL amwAeleg EkmAvong Tou. H katavour twv K+ elvatl katd kavova

IO ETLPAVELAKN Tl O, TL Twv Ca2+ kot Mg2+.92

A.3.1.10 IIp6oAnym tov KaAiov amod ta dPvta

Ta @utd mpoocAapufavouvv peyaies moocottes Kadiov amod 1o €8agog (5 wg 10 @opég
TePLocOTEPN Ao To PWOEPOpPOo KAl oxedov tom pe 1o Alwto). To KaAlo mpocAaupavetal vmo
LOP @Y KATLOVTOG 0€ aVTaAAGELUN popn K* eite péow tov eda@odiaivpatog, eite am ‘cvbeiag
amd Ta TPOCPOPENUEVA KOAAOELST TOL €8d@oug ue avtidpaon avtaAdayns. Emiong, pikpég
moootteG K amoppo@olv ta uTd amd pn amocafpwpéva KaAloUxa opukTd pe tn Bondela
™m¢ pukopllas. Emopévwg, to KdAlo mouv mpooAapufdvetal amd ta @UTA €ival TO GUVOALKO
avtoAra€ipo K+ mov amotedel poAg to 1% touv oAkov K mou mepiExetal oto €8a@og Kol
Bploketal katd kKUpLo AGyo oto edaodiaAvpa. I'a va amoppo@nOel kal To VTTOAOLTTO TIPETEL
TPWTA VA UETATPATEL 0 Apeca SlaBeoun popEN OTIWG THPOVCLACTNKE Tapamdvw. H
TEPLEKTIKOTNTA TOU K ot @UAAA KOA®WG auiavopevwyv @uUTwV Kupaivetat oamo 1-4%,

OUYKEVTPWOT] IOV ElVAL TIKPOUOLA LE QUTT) TOV AJWTOV.

H peAétn g oxéong [K*]/([CaZ*]+[Mg2*])1/2 Tpoo@EPEL CUUTIEPACHATA OCOV APOPA
TNV EKTIUNOT YA TNV EULPAVIOT 1] OXL AVOWUAAL®OV OTA QUTA Kal €lval KaBoploTiKny Yl TV
avantuén toug. H ovykévtpwon tou Ca?* kot Tov Mg2* oto eda@ikd SlaAvpa emnpedlel TV
TpocAnym tov K* amd ta @utd Adyw NG AVTAYWVIOTIKNG OXEONG IOV VTIAPXEL UETAED TWV
OVTWV otV TPOcANYPN Toug amod TIS Pileg TwV EUTWV. AVTO e&nyel MANPWG TNV EMAOYT T™NG
oxéong [K*]/([Ca2*]+[Mg2*])1/2 o€ avtiBeon pe v emAoyn peAétng povo g [K+], kabwg n
mpooAnym touv KoaAlov amd T pileg emmpedletal amd TNV €vepyoTnTA Kol TWV GAAWYV

KATLOVTWV TOV E8XPOSLAAVATOG.

0 puBuo6g amerevBépwong tov K+ amd pn avtoaAAGELues pop@eg o€ aVTAAAGELLES KAL 1)
ETMAPKELA TOU €5AQPOVGS GTNV AVATIANPWOT TOV €lval BaoIKOl THPAYOVTEG IOV EMNPERIOVY TNV
TEAIKN TOOOTNTA TOV SlaBeaipov K+, dpa kat TG ToGOTNTAG IOV ATOPPOPATAL AT TI§ Pileg

TWV QUTWV.

%2 _ A. Aluppaykiic, «To ESagdoc, Méveon — 1810tTeg — Tafwdpnon», Tépoc 1, Mpwtn Ekdoon, Ek8ooelc AlBaln,
Oeooalovikn 2008, oeA. 154 — 175, 231 — 247, 405 — 487.
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0 puBuog mpocAnyYmg tov K* amd ta @utd Kt qutdg e T oelpd Tov Sev eival otaBepog.
[TokAel avoAOYwG TO OTASLO AVATITUENG TWV (PUTWV KE TNV ETOXT) TOV £TOVUG KL TOV TUTIO TOV
owkoovoTpatos. ‘Eva peydro pépog touv Kaiiov mov mpooAapfdavetal emavatomobeTeital 6To
€80(POG, 0 OXETIKA CUVTOUO XPOVIKO SLACTNIA, EITE PE TNV EKTTAVON TNG VTIEPYELAS BLOPATAG,
ELTE PE TA PUTIKA VTOAE{PPATA. ZTA PUOLKA OLKOCLOTHHATA 1] HEYaAUTEPN TocoTnTa KaAlov

IOV TIPOCANUBAVETAL ATIO TA PUTA ETNCLWGS ETILOTPEPEL EK VEOL 0TO €8 (OgG. 23

A.3.1.11 AAAnAentidpaon tov KaAlov pe to Alwto

H oaAAnAemti§paon twv §V0 auTwV oToEIWV Elval onpavTiKy Wlaltepa dTav To Eva amo
Ta 6Vo otolxela Bploketal oe EAAelPm KoL To GAAo o€ Tieplooela. M TéTola evdla@Epovoa
Kataotaon Aapfavel xywpa oe e8a@n moAD kKovtd o€ Bounxavikd xolpotpoeia (IHFOs). Ot
EKTIOUTIEG  a€PLwV  PUTIWV VYNANG QUUWVINKNG OUYKEVTPWONG amoBétouv auinuéveg
T000TNTES N 0T0 £€80@PO¢ evw TTapaAAnAa ep@avifetal xaunAn Stabeopotyta K Aoyw
™G ékmAvong tou eddovg. H auéinuévn ouvykévipworn AJwTou O0TOUG QUTIKOUG LOTOUG
eCaptatal amd ™mv Bodabecipudémta tov K 0to vmédSaos kat otis pileg Twv @uUTWV. Katw
amd ovvOnkes aveinuévng Stabeopwottag K, n avénon touv Sabéoipwov N €xel wg amotéAeopa
va avéavetal kat n mpocAnymn tov K, evw oe mepimtwon pkpng Swabecuomrag K,
OUYKEVTIPWOT] TOU OTOLKEIOL aUTOV OTOUG LOTOUG UELWVETHL €€outiag TnNg avinong ng
mapayopuevng Bopalas. H avinuévn Stabeoipuotta N emitayvvel Ty avaTTUEN TWV QUTWOV UE
QATOTEAEGUA VA QUEAVOVTUL OL ATIALTIOELS TWV QUTWV Yot OAQ TA VTIOAOLTTIA OPETTIKA GTOLXELQ.
AuToO €xel cav amoTéAsopua T HEWON TWV CUYKEVTPWOEWY TOUG OTOUG LOTOUG UE CUVETELA
QUTEG VA elval UIKPOTEPEG ATIO AUTEG TIOU ATIALTOUV TA (PUTA YLX TNV LKAVOTIOWTIKY] TOUG

avaTTLdN.

To woQUylo petadd N kot K emnpeadel onuavtikd Kol TV avOeKTIKOTNTA TOU QUTOU
OTIS XAUNAEG Bepokpacies. XpnoHomolwvtag AJWToUX A AITTACUATA XWPIG TTapdAANAN avénon
Tov Sabéopov K mapampeital pelwon g avtoxng TwV QUT®V OTIS XAUNAEG BepLOKpPaOiES

Kat aO&nom ™G BYNoOTNTAS TOUG KATA TOUG XELLEPLVOUG UNVEG. 94

%A Adpaykic, «To ESadoc, Méveon — I810tnTec — Tafwodpnon», Topog 1, Npwn EkSoon, EkSooelc ABal,
@eooalovikn 2008, oel. 154 — 175, 231 — 247, 405 — 487.

% - A. Ahbpaykiic, «To Edagdoc, Mveon — 1816tntec — Tafwopunon», Tépog 1, Mpwytn Ekdoon, EkSooelc AlBaln,
Oeooalovikn 2008, oeA. 154 — 175, 231 — 247, 405 — 487.
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Ao ™) BAoypapia, e@appoyn o€ e5A@n KOTpLEG TTov TPoEpxeTal amd Booeldn odnyel
0€ ONUAVTIKI aO&NoTM NG CLYKEVTPWONG TV avtoAAaEiuwy Na, K ko Mg, 6pwg 6cov agpopd
to Ca 8gv mapovoldoTnKe KATOL CLYKEKPLUEVT TdoT. H mpodopién pe xompid €xel emiong oav
ATOTEAECHA TNV aVENoN ™G amoppoenons touv Natpiov kat tov Kaiiov oto eda@ikd SidAvua,
kabwg emiong v avinon tov puvbuol ameAevBépwong avtaiAda&ipov Na* kat K* kat twv
TOGOOTWV TOUG ETL TNG GUVOALKNG LKAVOTNTAG AVTAAAQYTG KATIOVTIWY TOGO 0€ ApPSEVOEVES,
000 kalL og un apdevlpeves ovvOnkeg. MeyaAlTtepn €KTALOT KOl ATMOUAKPUVOT TOU
KOAALEPYNUEVOU €8A@OVG UTIOPEL VA PELWOEL TI§ EMIMTWOELS ATO TNV EQAPUOYT] KOTIPLAS

Bodwvng mpoéAevong o€ LEATOSIAAVTA KL AVTAAAGELLX KATIOVTA OE ApOEVOUEVO £5aPOG. 93

A.3.2 Mayvnoto (Mg2+)
A.3.2.1 Tevika Etoeia

H mtpoéAevon tov Mayvnoeiov ava@épetatl ota WNUATOYEVT] KoL TTUPLVA TIETPOUATO IOV
OUVOVTATOL WG OUOTATIKO TOUG, QVTIOTOLXO O €8A@N TOU TPOEPXOVTAL OATO QUTA T
metpopata. To Mayvinolo (Mg) tov e5&@oug TpoEpXETAL KUPIWG ATTO TN XMIKT aTocdBpwon
OPLOUEVV TIPWTOYEVWV KAl SEVTEPOYEVWV OPUKTWV TIOU TEPLEXOVV TO OTOLXEID AUTO, EVW
WKPEG TIOGOTNTEG ELCAYOVTAL OTO £5AOG PE TNV ATIODEST TNG ALWPOVUEVTG OKOVIG ATIO TNV
atpoo@alpa. 'evikd, Ta e5a@n mov SnuovpyndnKav amod WNHATOYEVT] Kol TOPLVA TIETPWUATA
elval mAovola e Mayviolo, v €8A@N OV avVATTUOCOVTOL KOVTA OTNV THPAKTLA (U0, O
ypavitng kat ol Papuuiteg meptEyovv Mayviolo oe xapnAotepa emimeda ovykévrpwong. Ot
HOp@ES IOV ocuvavtatal To Mg oto £8a@og elval, 6Tws Kat To K, kata mAsoymeia un dueoa
SLABECIEG 0T PUTA KL OTIG KAAALEPYELEG. ZE UIKPOTEPA TIOCOOTA EXOVHE TOGO AVTAAAGELLO

MgZ*, 600 kalt v8aTtoSLaAVTO, o€ HopPESG dSnAadT) dpeoa StaBeatpeg.

0 pb6Aog Tou payvnoiov ota UTA eival TTOAY oNUavTIKOS. To Hayviiolo Elval CUCTATIKO
otolyelo Touv popiov ™G XAWPOPUAANG Kal WG €K TOUTOU EMITEAEL oMUAlvovTa POAO OTN
@wTooLVOEeoT. AKOpQ, ETEPA 0T CVVOEDT] TWV TIPWTEIVWV KAL 6TO HETABOALOUO TWV QUTWV,

OTN HETAPOPE TOV PWOPAPOV, TWV KapBoEuAikwv opddwv Kat otn ocuvBeon ATP. [TapaAinia,

% Hao, X., Chang, C., «Effect of 25 annual cattle manure applications on soluble and exchangeable cations in soil»,
Agriculture and Agri-Food Canada, Lethbridge Research Centre, P.O., Canada

-66 -



evepyoToLel Eva peyaAo aplBpd evlupwyv, mpowbel T oUvBeon eAaiwv kat Atmwv. YmoAoyiletal

OTLT OLYKEVTPWOT) TOL Mg ota @uTd kupailvetat amo 0,15 - 0,75 %.

I ABoc@apa 1 HEON TEPLEKTIKOTNTA 0 Mg ekTipatal 0Tl avepxetal o€ 2,1%, evw
ota €8&@n N péomn meplekTKOTNTA avépxetal oe 0,5%. H ovykévtpwon touv Mg Swxpepel
aQVOAOYWG TA UNTPIKG TETpwUATH. Me aviovoa oelpd OLYKEVIpwONG Hia katatain Oa
umopovoe va eival 1 €€n¢: Wnuatoyevn > 6&va uptyevn > Baoika uptyevn. ESapn pe peydin
TIEPLEKTIKOTNTA OE OPUKTA EKTATOU MAEYUATOG TEPLEXOUV Kal TePlocoTepo Mg. Ol Kaplkég
ouvOnkeg, emiong, emmpedalovv TNV ovykévtpworn Mg oto €8a@og. Ou &npég mepLoyES

en@aviouv oxedoV TIG SIMTAACLEG TTOCOTNTEG Mg 08 GUYKPLOT) LE TIG VYPES.

Ot avtidpdaoeis mov akoAovBoUv T Ynuiky amocdBpwaon mpos aneAevbépwon katiovtwyv Mg?*

elvai ot €&rjc:
Mg(OH): + 2H* - Mg2* + 2H:20
Mg2Si04 + 4H* - Mg2Z+ + H4Si04

MgsAlSiz010(0H)s + 16H* — 5Mg2+ + 2A13+ 3H4Si04 + 6H20

H StaAutdéTTa TV 0pUKTWYV TIov TepLEyovv Mg Sev elvar 1 (St yia 6Aa T e8d@n. Xta
TIUPLTIKA OPUKTA Tou TepLEyovv Mg n Stedvtotnta PBaivel @Oivovoa wg €ng: oABivng >
Qopoatepitng > KAvosotavtitng > PeputkovAitng > dSoyidiog. Emiong, to pH kot 7
TEPLEKTIKOTNTA o€ CO2 elval TAPAYOVTEG TOU EMMNPEA{OVV KAl QUTOL UE TN GEPA TOUG TNV
SLAVTOTNTA TWV OPUKTWV. Xe TIUEG pH pikpdTEPEG TOL 7,5 TH MEPLOOATEPA HYVNOLOUXA
OPUKTA €lval apKeTd SLAVTE, evw avtiBeta o VPNAOTEPES TA OPUKTA VT YivovTal TIOAD
avBekTikd otnv amocabpwon. Amo ta ofeidia kat Ta vépoeldia Tov Mg to MeEpLOCHTEPO

SLaAuTo givat to Mg0, tou omoiov 1 vSpoAvon Sivelt Mg(OH),.96 97

Ta e8den mAovowx oe Mayviiolo xapaktnpi{ovtal amd AEMTH VET] KAl ATO UEYAAN

TIEPLEKTIKOTNTA OE HOVTHOpPWAAoviT) (0pUKT KPLUOTHAAKN Sopun WVog mAoVola oe TupLTLo,

% LA, Andpaykiic, «To ESadoc, Méveon — I810tnTec — Tafwodpnon», Topog 1, Npwn EkSoon, EkSooelc AlBal,
@eooalovikn 2008, oel. 154 — 175, 231 — 247, 405 — 487.

7 . N. @epLdc, «Avépyavn Opedn kat Autdopatay, ekddoelc Maptaydvn, Osooalovikn 2005, oel. 20-73, 128-176,
296, 312
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Tpe TO Ovopd TG amod meploxn otn [aAAia8) efaitiag Tov KAHATOG TNG TEPLOYXNG TNG
Meooyeilov. H meplektikdTnTa 0€ Mayviiolo oxeTileTal Pe TIOAAEG PN OVIKEG KOL (PUCLKOXT ULKEG
WBLOTNTEG TWV €8aPWV aUTWV. H yvwon TwV CUCKETICEWY AUTWV TWV LOLOTHTWV KoL 0L VOUOL
OV TIG SLETMOUVV Elval TOAV YPNOLHOL Yl TNV HEAETN ™G Stafpwong tou €8A@OLG Kl TN

Slaxeiplon Twv edawv. 29

A.3.2.2 Mop@ég Mayvnoiov 6to 'ESa@og

To Mayvnolo ep@aviletal ota e5a@n 0TI AKOAOUVOESG LOPPEG:

- Mayvi|oo Towv avlpakikwv aAdtwv (M 1) A)xCO3

- Mayvi|o10 TG 0pYQaVIKTG ovaiag

- Aopk6 Mayvnowo. Eivat to Mg Tou OUMMETEXEL OTIS KPUOTOAMKEG SOUEG TwV
UNTPLKWV OPUKTWV TOV E8APOUG

- Mayvijoo TwV SleTIfadik@v Ywpwv TowV opukTov 2:1

- AvtaAdagipo Mg2+, Tpoopo@nuévo amo Ta KOAA0ELST) Tov e8d@oug

- Y8atodixAvto Mg?+

Ta katovta Mgz ameAevBepwvovtal amd TNV ATocABpwon TWV 0PUKTWV TWV E5AQ®V KaBwG
KAl om0 TO UAYVNOL0 TNG OPYQAVIKNG 0UoiaG HECW HLHG OELPAG XMUIKWVY avTidpdoewv. Ta
KATLOVTO ELGEPYOVTAL OTO £8a@IKO SLGALUA Kol aKOAOVOOUV TPELS SLPOPETIKEG KTTOPELEGH
TPOG ATIOKATAOTACT XNULKNG LlooppoTilag. 'Eva HEPOG TOUG TPOGPO@PATAL ATIO TA KOAAOELST] TOV
eda@oug kal kablotatal avTaAAdELpo, Eva HEPOG EKTTAEVETAL, VW TO TPITO pEPOG (HIkpOTEPO)
SMuUoVPYElL EVWOOELS LOVTIKNG LOPPNG. OL EVWOELS AVTEG EMNPEALOVTAL ATIO TNV EVEPYOTNTA TWV
oVUBaAAGUEVWY LOVTWY, TO PH Kot TNV TteplekTikOTNTA TOV £8d@oug oe CO2. Ei ™ ¢ ovoiag ot

LOVTIKEG QUTEG EVWOELS ElVAL CUUTIAOKEG EVWOELG. 100 101

% _ http://en.wikipedia.org/wiki/Montmorillonite

*_N.D. Misopolinos, N.G. Silleos & K.P. Prodromou, « THE INFLUENCE OF EXCHANGEABLE Mg ON CERTAIN PHYSICAL
SOIL PROPERTIES IN A NUMBER OF Mg-AFFECTED SOILS», 1988, CATENA vol. 15, p. 127-136 Braunschweig 1988
1A, Aludpaykric, «To ESadoc, Méveon — I81otntee — Tafwopnon», Topoc 1, Npwn EkSoon, EkSooelg ABalr,
@eooalovikn 2008, oel. 154 — 175, 231 — 247, 405 — 487.

101 _ X, Mixahdrouou «MeptBarhoviikéc Emuttwoelc MeydAng Auvapkdtntag Ktnvotpod kv EKUeTaMEeU GEWY 0TO
lettvialov Meooyelako OlkooUotnua», Atdaktopikr) Alatplpr) EMIM, ABriva 2013, ogA 81-97
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A.3.2.3 AntwAsiec Mayvnoiov péow 'EkmAvong

ESdpn mov yapaktnpilovtat amd appwdn ven, o&ivo pH kat pe pikpn woavotnta
avtaAdayng katwoviwv (CEC) teivouv va egp@avidouv peyaAvtepeg amwAeleg Mg Adyw
EKTIAVONG 0€ OVUYKPLOT UE QAKAAIKA apylAwdn edden. Emiong, oty ékmAivon tov Mg amod To
E80POG OoNUAVTIKO poAo mailel M xAwpida kal ol KOAAAEPYELEG TNG TEPLOXNG. ATO TNV
BBAoypapia avtAovpe kamola mapadelypata. e Saokd owkoovotnua Populus tremuloides
avépyetal oe 9 kg/ha, oe kaAAEpyela KAQAQUTIOKLOU 1) €TNOlX aATWAElR Mg Adyw €kmAvong

avinABe oe 104 kg/ha, evw oe kaAAEpyela Poa pratensis n anwAela pewwbnke ota 48 kg/ha.

H ékmAvon touv Mg avédavetal oe onpavtikd Babuo otav mpootiBetal oto £50(og
AcBéotio (Caz*). Auto ovpfatvel yiati ta katiovta Ca2t avTikablotovv Ta, TPoGpo@NUEVA OTA
K0AA0£LO61] TOV €8A@OUG, Katlovta Tou Mg2*. H xpnon apuwVIaK®V AITaopatwy pewwvel to pH
TOU €8A@OVG 08NYWVTAS 0€ AVENOT TNG EKTAVONG, YLIXTL VIO AUTESG TIG CUVONKEG TA KATLOVTA
NHa*, Alz* xat H* avtikaBlotodv ta Tpoopo@nuéva amd ta KOAA0ELST) TOL £6AQOVG KATLOVTX

Touv Mg?+.

A.3.2.4 lIpéoAnym Tov Mg2+ amd Ta UTQ

Ta @utd pooAapufavouv to Mayviolo He TNV HopEN KaTovtwy Mg?+, gite am’ evBeiag
He avtidpaom avTtaAlayng amd To TPOCPOENHEVA A0 T KOAA0ELS Tou edagoug Mg?+, eite
amd to €da@ko StdAvpa. Ta katiovta Mg2+ cuykpatolvtal adUvapa amd Ta KOAAOELST TOv
e8A@OUG e amoTéAeopa GAAa Katwovta Omwg to K* kat to Ca?* va to avraywvilovrtoal
amoteAeopaTIKd. AvTo €xel mapatnpnOel kal mepapatikd, kabwg £xel amodexBel OTL M
pueyaAvtepn €AAewm oe Mg ep@avidetar oe €8d@n Omov €xeL Ylvel eKTETAUEVI) Xpriom
Amaopdtwyv mAovolx oe K kat Ca. AvtioTol(eg TTapatnpioELg EXouv YIVEL ava@OPLKE PE TNV

AVTAYWVLOTIKN §paon Touv Mg2+ pe to Mn2+.102

192 A. Ahdpaykic, «To Edadoc, Méveon — 1816tntec — Tafwdpnon», Tépoc 1, Mpwtn EkSoon, Exddoelc Aalr,

@eooalovikn 2008, ogA. 154 — 175, 231 — 247, 405 — 487.
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A.3.2.5 Tupuntopata EAAEWNG 6Ta @UTA amo TV EAAsndmn Mg

‘Otav n T ™S oLYKEVTPpWONG Touv Mg2+ elvat pikpdtepn amo 6 mg/100 g eSdpoug ToTE
ELEVITOVTUL KOL TA TTPWTA CUUTTWHATA OTA QUTA atmd v EAenpmn Mg. To k0plo cOpumTwpa
elval n YAwpwor Tov Tapatnpeltatl ota QUAAY, ETE WG KITPLVES KAl TTPACIVEG KNAISES, €lte WG
TO XOPUKTINPLOTIKO KITPVWTO XPWHA TWV @UAA®WV KATA TN SLApKER TwV @OWOTwpLv®V
unvwv. Ze kabe katnyopia 8évtpwv (StkotuAndova, puovokotTvAndova, KwvoEopa, TAATUIPUAAX)
N XAWPWOTN EUQPAVIETAL KAl HE SLPOPETIKO TPOTO, GAAG HE KOWA TA TOPATIAV®
XapaktnploTtikd. To Mayviolo €xeL TNV TAon cav BPeMTIKO oTolyelo va KIVEITHL EVKOAA EVTOG
TOU QUTOV ATO TIAAXLOTEPOUS TIPOG VEOTEPOUG LOTOVUG E ATIOTEAEGUA TA TIPWTA CUUTTOHATA

Vo PEavifovTal 0TOUG TTAAXLOTEPOUS LOTOUG KAL VA LETAPEPOVTAL OTASLAKA OTOUG VEOTEPOUG,.

Tuv0wg N éAdewPn Mg ocvvdvaletatl kat pe mapdAinin éAdewm K, kabwg ot
oLVONKEG IOV TIPOoKAAOVV EAAEWPM KAl TwV V0 oTolyelwv elval (8leg. Ze e8dn O&va e pikpod
Babuod kopeopovL oe PAoelg, T cLUTTOUATA EAAEWPTG TOV €VOG amd Ta SVO AUTA BPETTIKA

otolyela cuvoSevovTal Kal [LE aVTIOTOLXA CUUTITOUATA EAAEWPTG KOl TOU GAAOV.103 104

H mtpooOnkn vAikwv acféotwong xwpls payvnoto (.. acBeotitng, yoPogs) aviavel v
Tapoy” aoBectiov emMPEPOVTAG OUWG TO avTBeETO amoTédeopa oTn SLABECIUOTNTA TOU
nayvnoiov. AvéEavetal n mBavomta €kmAvong tov Mg kabwg 1 avtaAdayn yivetat petagd
Katwovtowv Ca?+ kat Mg2+ otV empdvelx Tov €8d@oug OToU Ta Katlovta Acfeotiov

KataAapupavouv «0£celg» Twv Katiovtwy Mayvnoiov.105

A.3.3 AcBéoTio (Ca2+)
A.3.3.1 Tevika Etoleia

To acB£6TIO 6TO £80@OC PpiokeTal KUPIWG 0 HETAAAX KAL OL GUVNOECTEPEG HOPPES
IOV oLVAVTATAL Elval wG Beuko aoBéotio (YOPog) kat wg avBpakikod acBéotio (aoPeotitng).
Ot pop@ég autég tou Ca epgavifovtal oe ayova kKol acBecToAlBika e5a@n eA€yxovtag

ovykévipwor tov Ca. To AcoBéotio amotelel eva amd ta Pacikd BpemMTIkA oTolXElx Yo T

19|, N. @epLoc, «Avopyavn Opédn kat Autdopatay, ekdooelc Faptaydvn, Osooahovikn 2005, oel. 20-73, 128-176,
296, 312

104 X. MuixahdrouAou «MeptBarhoviikéc Emumtioetc MeydAng Auvapikdtntac KTnvotpodikiy EKHeETaMeVOEWY 0TO
lertvialov Meooyelako OwooUaotnua», Atdaktoptkn Alatptfry EMIM, ABrva 2013, oeA 81-97

15 _B.van Raija, J.A. Quaggioa & N.M. da Silvaa, «Extraction of phosphorus, potassium, calcium, and magnesium from
soils by an ion-exchange resin procedure», Communications in Soil Science and Plant Analysis, Volume 17, Issue 5, Nov
2008, pages 547-566
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@uta. H mpdoAnym tov Acfeotiov amd TA QUTA YIVETAL UE OUOOWPEVLOT GTOUG
HUEGOKUTTAPLOUG XWPOUG TWV PUTWV KABWE KAL GTOV KUTTAPLKO YUHO UTIO LOP@PT] KPUOTAAAWV
ofaAkov aofeotiov. Emiong, peyaies moootnteg Ca cUOCOCWPEVOVTAL GTOVG EVAWOELS LOTOVG

TWV QUTWV.

To AcoBéotio mailel oNUAVTIKO POAO TOCO OTIS (PUOLKEG, OC0 KAl OTIG XTNULKEG Kol
BloAoykég 1610t TES TOL 8dovus. Ta katiovta Tov Ca2+ emdpolv KATAAVTIKA 0T SOUT TOV
edapoug Snulovpywvtag Bpopufouvg oToug KOKKOUG TNG apyilov KaBloTwvtag 1o £8agog
LOKPOOKOTILKA TILO AETTTOKOKKO otabepomolwvtag ™ doun tov. Emiong, to Ca2+ aAAnAemidpd
Kal pe to pH kabwg e5a@n pe pikpn TEPLEKTIKOTNTA 0 AGBEOTIO Elval TTIEPLOGOTEPO OELVA, EVWD
QUTA TIOV Elval TAOVOL EVAL OAKOALKA, LELWVOVTAG TNV TOEKOTNTA AAAWV OTIWS Tou Mn, Tou
Cu kot GAAwV Bapéwv Kol EAA@PWV HETAAAWV. AKOUA, TO aoBE0TIO eMNPEAlEL TIG BLOAOYIKES
WBlotnTeg Tou €8GPoVG, Ylatli €fovdeTepwvel TNV OEUTNTA TWV OPYAVIKWOV O0EEWV TOU
TAPAYOVTAL KATA TNV amocUVvOeon TG 0pYAVIKNG ovoiag Tou £6d@oug Kot auidvel Tn paon

TWV LLKPOOPYAVIOUWDV.

H onuaocia tou Ca ota @uTA vmoypappileTal kal amd To Yeyovog OTL puBuilel v
npooAnym K, Mg, Na, Spaoctnplomolel oplopéva éviupa, elvat vevbBuvo yla ™ Slaipeon Kot
ETUNKUVOT] TWV KUTTAPWV 0TAOEPOTIOLWVTAG TN SOUT TOUG. AKOUQ, LOXUPOTIOLEL T KUTTAPIKA
TOYWUATH KoL QUEAVEL TNV TAACTIKOTNTA TOUG. TEAOG, TTEPLOPIlEL TIG PUOLOAOYIKES AVWUAALES
TWV KOAPTIWV KAl QUEAVEL TNV AVTOXT TOUG OE LUKNTOAOYIKES KAl BAKTNPLAKES TIPOGROAES 18{wG
KATA TN GUVTHPTOT TOUG 6TOUS PUKTIKOUG BAAGUOUS KAl £TGL qUEAVETL 1) CUVTNPNOLULOTNTA

TOUG.

Meyadeg moodteg Ca 0TO €80POG PELWVOLV TNV SLHAVTOTNTA TWV PWOQPOPLKWV
EVWOEWV, eV Kablotd adtdAvuta to Boplo, To 6idnpo, To payydavio, To Peudapyvpo Kol dAAx
puetaAda. ‘Etol meplopifovtal ot StabBéoiueg Lop@PEG BPEMTIKWV OTOLXEIWVY Yl TA QUTA Kal
TAPOVOLATOVTAL CUNTITWUATH EAAEWPTG 0 auTd Ta otolyela. TeAog, peydreg moootnteg Ca2+
oto &8a@og mapeumodiCouv TV mpocAnYn Tov K* amd Ta @utd Adyw TNG HEYAANG

AVTAYWVIOTIKOTNTAG LETAED TwV OVTwV CaZ* kat K+, 106 107 108 109

1% A, Ahuppaykric, «To ESadoc, Méveon — I81otntee — Tafwopnon», Topoc 1, Npwtn EkSoon, EkSooel ABalr,

@eooalovikn 2008, oel. 154 — 175, 231 — 247, 405 — 487.
197 11, N. @epLoc, «Avopyavn Opédn kat Autdopatay, ekSooeLc Faptaydvn, Osooahovikn 2005, oel. 20-73, 128-176,
296, 312
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A.3.3.2 Mop@ég AoBeotiov 6to 'ESagog

OL pop@ég Tou Ca TIov GUVAVTWVTAL 0TO E8aOG elval oL €ENG:

- Mop@1 GUUTIAOK®V LE TNV APXLKT 0VCIX TOV E8GPOUVES KAL TA UNTPIKAE TIETPWUATA.
- KpuoTtaAAki) pop@1) 6ta 0pukTd OV TEpLExouv Ca.

- AvtadAdagiun pop @) (Caz2+) mpoopo@nuévn ota KoAAOELST Tov £8G@OUG.

- Mop@1 ev8LAAVTWV XAXTWV

- Y8atodiaAvto Caz+

H moootnta tou AcBeotiov Tou BpIlOKETAL EVWUEVN UE TNV OPYAVIKY OUGLa VIO HoP@T)
OUUTIAOKWV €lval TOAU pikpn. 210 e6a@ikd StaAvpa to AcBEéoTio gp@avileTal pe SLAPOPES
LOVTLKEG LOPPES LLE SLLPOPETLIKT) EVEPYOTNTA KAOE popd. H evepyotnTta emmpealetal and to pH
TOU €8a@KOU SLHAVUATOG, TNV TIEPLEKTIKOTNTA o€ CaZ*, TNV EVEPYOTNTA TWV AVIOVTWY, KABWS
KOl TNV TEPLEKTIKOTNTA Tov £8d@ovug oe CO2. 'Etal, oe 0&va edapn to CaHCO3* Bpioketal o€
TOAU WIKPEG TIOCOTNTEG, Ol OToleg aviavovtal onpavtikd 6co aviavetat to pH kot n

TEPLEKTIKOTNTA 0€ CO2 6TO £80POG.

A.3.3.3 'EkmAvon tov AcBeotiov anod to 'Eda@og

M oelpd mapdayovteg emnpedlovv TNV EKmMAvoN ToL AcBeoTiov Kal KAT EMEKTAON KoL TIG

ATIWAELEG TOV ATLO TO £50(POG Elval oL €§1G:

- H doun tov edagoug.

- 0 tvmog tn¢ PAdoTnONG TOV AVATTTUGOETAL GTNV TIEPLOXT).
- H KOKKOUETPLIKN) OVOTACT TOU E6APOUCG.

- Takatakpnuviouata Twv UNTPLIKWY 0PUVKTOV.

- H meplekTik0TNTA TOV 60POUGS O€E 0PYAVIKT] 0VT(A.

- To pH tov gdapouc.

Ye Sud@opa olKooLoTHHATA €XEL VTIOAOYLOTEL OTL OL AMWAELEG o€ AGPBECTIO PEOow EKTTAVONG

umopel va @taoel kat ta 193 kg/ha. H ékmAvon tov Aofeotiov, akOpa Kal o€ pn Statapaypuéva

108 _B.van Raija, J.A. Quaggioa & N.M. da Silvaa, «Extraction of phosphorus, potassium, calcium, and magnesium from

soils by an ion-exchange resin procedure», Communications in Soil Science and Plant Analysis, Volume 17, Issue 5, Nov
2008, pages 547-566
199 _ stuhavisn, Swovn, Supytawidn « Opédn Aimavon uAoBoAwy Onwpodopwv AévSpwv » 2002
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OLKOGUOTNHATA, oCLVNOWG elval HEYAAVTEPT OE OXECT HE TIG TTOOOTNTEG IOV ELOAYOVTUL OTO
E80POG HETW TNG ATtOOECN G OKOVNG OTNV ETLPAVELA TOV. ZTadlakn anwAslx Ca amd To £€5agog,
aKoOpa kal av to oolUylo €l0080v - €§080V elval PHETATOTIIOUEVO eAa@PWS SeELd, eTEPYETAL
oflvion TG oTeEPEAS @Aong Tou €8A@OVG. TO O0OTUYL0 QUTO EMPAPUVETAL KAl ATO
Katakpnuviopata pe 6&vo pH. Ze AvommAwdn €8d@mn, e8a@n cuvnblopéva oTA LECOYELAKA

owkoovoTpata Kot otnv EAA&Sa, 1 ékmAvon tov Ca pmopel va @taoet kat ta 115 kg/ha. 110

A.3.3.4 [IpocAnym tov AcfBectiov ano Ta guta

Ta @uta mpooAapfdavouv 1o AcBéotio oe popen katiovtog CaZ* oe pop@n daueoa
StaBéoun, lte amod to 8a@PIKO SLAAVUQ, ElTE HE AVTISPAOT) AVTAAAAYNS ATIO TA TTIPOCPOPTUEVX
el TWV KOAAOEWSWV TOL €8APOUG LOVTa. [IpakTikad, kUpLa TNy Tpo@odociag pe Ca2+ ota GUTA
elvat To Ca mou meplapfavetar oto eda@ikd SidAvpa. H moodétta tou Acfeotiov mov
mpocAapufavetal amd Ta EUTA §apTATAL ATMO TO €(60G TOU PUTOV, TO YEVOTUTIO KL TNV

TOGOTNTA TWV TPOIOVTWY TIOU AVTAOUVTAL TAPAAANAX (GAAQ KATLOVTA).

A.3.3.5 0 poAog Tov AGBEGTIOV 6T PUGLOAOYIA TWV PUTWV

To AoBéoTtio, o€ avtiBeon pe To Mayviolo, eivat SuokivTo otV Kivnor Tov evtog TwV
PUTWV Kal BplOKETAL O WPEYAAEG OUYKEVIPWOELS OTA @UAAA. 'OTwG ava@épbnke Kot
TAPATIAVW ETITEAEL plA OEPA ATO TOAU ONUAVTIKEG AELTOUPYIEG OTA PUTAR, OTWSG O
OXMUATIONOG TWV KUTTAPIKWOV TOXWHATWY, 1| oVVOEOT TPWTEIVNG, evepyomolel Ta EviLupa
(ATPAom, a-apuAdom), aokel ONUAVTIKY Eemidpaocn otn Slalpeon Twv KUTTAPWY, EXEL
pLBULOTIKO pOAo oTo pH, xpnoomoleltal WG avaoToAéag TG SpAcNG AAAWY KATIOVTWY OTAV
Bplokovtal o€ PEYAAEG OUYKEVIPWOELS, €VAL ATMAPALTNTO OTOWED Yl TN Snuovpyla Tng
YOPNG, pUOUIZEL TNV EKAEKTIKOTITA KL TNV NULTIEPATOTNTA TWV KUTTAPIKWOV HEUBPAVOV KATA

TNV ATOPPOPNOT TWV VTIOAOITIWV BPEMTIKWV oTOoLYElWV.111

Emiong, to Ca ovvdéetal pe to DNA oxnuatilovtag cOUTAOKA, €ENYWVTAG £TGL TNV
avopoAia Twv xpwpoowpatwyv pe EAAsnpm Ca, evw cav ototyeio to Ca mailel onpavtikd poro

OTNV EMKOWWVIX TWV KUTTAPWV PETAED TOUG. AUTO emituyxavetal STl To Ca KaL 1) TPWTEIV

MO A Aldpaykiic, «To ESadoc, Méveon — I81otntee — Tafwdpnon», Topoc 1, Npwtn EkSoon, EkSooelg Aalr,

@eocalovikn 2008, oel. 154 — 175, 231 — 247, 405 — 487.
UA. Ahdpaykic, «To Edadoc, Méveon — 1810tntec — Tafwdpnon», Tépoc 1, Mpwtn EkSoon, Exddoelc Aalr,
Oeooalovikn 2008, oeA. 154 — 175, 231 — 247, 405 — 487.
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calmodium Swadpapatifovv onpavtikd poAo otn puBULoN VLKWV AELTOVPYLWV. AKOUQ, TO
AcoBeotio Tapepfaivel kat oTig akOAoVOEG AELITOVPYIES: 0 YEWTPOTILONOG, TO TPWTOTAACHUATIKO

PEVA, 1) EVEPYOG ATIEKKPLOT] KAL OL OPHOVIKES LETABOAEG TOV (PUTOV.112

A.3.3.6 Tvpntwpata EAAewnc Tov AcBeotiov oTa QUTA

H éAAewym touv AoBeotiov cuvdéeTal appnkTa PE TO €(60G TOV E8AWPOVG, TIG KALPLKES
ouvvONkeg Tov emikpatoLV Kat To pH tou. Ze &npa edden ta cvpumtwpata éAAewPng Ca sival
APKETA omavia kKabws To Ca amoTeAEl TO HEYAAVTEPO UEPOG TWV AVTOAAAELUWY KATIOVTWY CE
aQUTEG TIG ouvOnkeg. AvtiBeta, ota Ofva kal Ta TOAU O&va €8A@N VYPWV TEPLOXWV TA

OUUTITWUATH QUTA Elvat TTOA) ouvnBéoTtepa.
Ta e8den Tov eival meplocoTeEPo TOAVO va TapatnpnBel éAAendm Ca elvau:

- Ta oé&wva dapn, pe v pouimdBeon o Babuds kopeopov pe Ca va elvat LIKPOTEPOG TOV
25%.

- Ta auuwdn dapn VYPWV TEPLOXWV TIOV TIPOEPXOVTAL ATIO OGSV TTUPLYEVT] TIETPWHATA
WG UNTPIKA TETPWUATAL.

- Ta e8apn Tov €xovv cav UNTPLIKO TETPWUA TIEPLOOTITN 1) GEPTIEVTIV.

- Tatuppwdn edapn.

A.3.3.7 0 poAog Tov Adyov Ca/Mg otn BpePm Twv QUTWV

O Babuog kopeopoL Twv KoAloelwv pe Ca2+ oe ovdétepa KAl EAA@PWS OEva €5APM
Kupaivetat amd 60-90 % evw o avtiotolyog tou Mgt kuvpaivetat amd 5-20 %. H mpwn
EKTIUMON YLA TN OXEOT TwV SV0 CUYKEVTPWOEWY TIOV TIPETIEL VX UTIAPXEL OTO £5APOG YL TNV
ApPLOTN TAPAYwWYN TWV @UTWV va elval mepimov 6:1. Ipaktikd, o Babuog kopeopol Twv
KoAAoelbwv Tov edaovug pe Ca* mpemet va etvat 60 %, o avtiotoyyog tov Mg+ 10 % kat To
vmdAotmo 30 % TG LkavOTNTAG AVTUAAAYNG KATIOVTWY Vo KaAUTITETAL o Ta uttoAotma (K,
Na*, NHs* k..). Metayevéotepeg Epeuveg Stevpuvay To medio LoxVog Tou Adyov Ca/Mg wote Ta

PUTA VA aVATITOOCOVTAL KOAX KL VO KHAUTITOUV TIG avAykeg Toug amo 1:1 €wg 15:1. Av kot ta

12 1. N. @eploc, «Avopyavn Opédn kat Autdopatay, ekSooelc Faptaydvn, Osooahovikn 2005, oel. 20-73, 128-176,
296, 312
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oplt autd TEpAapUBavouy pa TANOBWPA OXECEWV WG TPOG TG CUYKEVIPWOELS Twv V0
OPEMTIKWV OTOLXEIWY, EVTOUTOLS 1 VYElA TWV QUTWV 8ev SLATAPACCETAL EVTOG TWV 0plwv

QUTWV.

Ta €6dpn Tov oxnUATIOVTAL ATIO CEPTIEVTITY, TETPWUA UE PEYAATN TIEPLEKTIKOTNTA OE
Mg kot pikpny o€ Ca, amoteAoVV Eva XApaKTNPLOTIKO TAPASELYLA UN LGOPPOTING AVATITUENG KoL
BpeYms twv @utwv. O Adyog Ca/Mg oe autég Tig mepumtwoelg eivat 1:3 éwg kot 1:9 pe
ATMOTEAECUA VA ep@avifovtal eviova @awvopeva eAAewyms Aofeotiov kal TOEKOTNTAG
Mayvnoiov o€ OAa Ta PUTIKA €181 EKTOG ATTO OPLOUEVA TIOV EVAL TIPOCAPUOGUEVA OE AUTES TIG

ouvOnkeg 113 114

B A Aldpaykic, «To Esadoc, Méveon — I81otntee — Tafwopnon», Topoc 1, Npwtn EkSoon, EkSooelg ABalr,

@eooalovikn 2008, oel. 154 — 175, 231 — 247, 405 — 487.
14 0. Kovtoytdwnc, «MeptBathovtikéc emmtwoetc Ktnvotpodikrc Movasag peydAng Suvaptkotntac oto £5adocy,
AumAwpatikn Epyacio EMIM, lavouapilog 2011
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B’ IIEIPAMATIKO MEPOX



B.1 Xxomo¢ ¢ AtmAwuatikig Epyactac:

Ikomog TG Amiwpatikns Epyaociag eivar 1 pedétn ™G pUMAVONG TOVL
ETMPAVELXKOU €8A@oug Tmov TmpokaAsitar amdé Tnv Vmapén kat Asrtovpylia
BLOPNXAVIK@®V HOVAS®WV GTNV TIEPLOXN. TNV TPOKEIUEVT] TIEPITITWOT] HEAETEUE ETUTTWOELS
amd Bounyavikn xopotpo@ikn povada (IHFO) otnv meploxn tov IMioowva EvBoiag, o pia
meployn ov Bpioketal BA 12,5 km and ™) XaAkida, 6,7 km A ané ™ N. Aptdakn kat 12km
N-NA ané ™) Ztevn) EvBolag.

v mapovoa Amiwpatiky Epyacia yivetat pa otatikr perétn (case study) tng
puTavong tov e8a@oug mov yertvidalel pe IHFO kabwg n detypatoAnyio €ywve oe pla pépa

oVAAEyovTaG 22 Tuxaia Selypata amd v TeEpLoX).

To em@avelako £8agoc vmofaduifeTtal kat pvmaivetal kabws ta IHFOs mapdyouvv
TEPAOTIEG TTOCOTNTEG GTEPEWV KAL VYPWV AVUATOV TA OTOIX Yyl OLKOVOUIKOUG AGYOU§
Sloxetevovtal 0to E80@og TPOG BEATIWOTN TNG IKAVOTNTASG TOUG v BpEPOUV TIG KAAALEPYELEG
(eSagoBeArtiwTiky xprion). Ta AVpata avta sival TAovolx o petaddika otoyeia (K, Na,

P, Ca, Mg, Fe, Mn, Cu, Zn, Ni).

Ztnv mapoVoa HeEAETN VTIOAOYI{OVTAL Ol CUYKEVTPWOELS TWV AVTUAAAEL®WVY KATIOVT®V
K+, Ca2*, Mg2*, w¢ mapayovtes eVvSEIKTIKOlL TNG €8a@IKNG pUTavonG amd Tn Blopnxavikn
povada ypnowomowwvtag v uéBodo AAS (Atomic Absorbance Spectrometry). Ta
ATOTEAEGUATA TIAPOVOLAOVTAL CUYKEVTPWTIKA KAl opadomompéva o 8 opades. Kpirtpua ya
™v opadomoinon eival 1 améoTact Twv onuelwv SetypatoAnPiag amod TG BLOUNXAVIKESG

EYKATAOTACELG KAL O TIPOGAVATOALOUOG TOUG, AdpBAvovTag VTTOYT KAl TN POPA TWV AVEUWV.

B.2 IIpoc£yylon Epguvntikov Xtoxov:

H povdda mou emdéxtnke ava@épape 1én O0TL Ppioketal otnv Teploxy tov IMoowva
EvBoiag o€ opewv) meproxn mov Bpioketar 12,5 km BA amd ™ XaAkiba, 6,7 km A amd ™ N.
Aptakn kat 12km N-NA and ™ Ztevr) EvBolag. H Bopnyavikn povada emAeytnke kKabwg
TAnpol Ta kpinpla mov v katatdocovv o CAFO (IHFO otnv mpokelpevn mepimtwon) He

SuvapkotTnTa 2766 xolpountépwyv (amoypapr 31/12/2012).

H Blounyavikn povada Bploketal oe pia mAayld kot o vPopetpo 20-25 m amo to enimedo
Tov 8popov. Xwpliletal o€ 3 peydAx TUNUATO.
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(A) Ti¢ KTNPLAKEG EYKATAOTAOELS TV Mpageiowv kot ¢ Eneiepyaciag Twv Tpoidovtwv
- Y@aysia («Xwpog 1») mov Bpiokovtal oe andotaon 340 m BA amd tov emapylakd §pduo N.

Aptaxng - Ztevig kat og vPoueTpo 162m (18m YnAdtepa amod to enimedo Tov Spduov).

(B) Tig KUPLEG KTNPLAKEG EYKATACTAGELS GTAPBALOHOV TWV XOIPpWV — XOLPOUNTEPES KAl
Xoipot tayvvong - («Xwpog 2») mov Bpiokovtal oe amdéotacn 750 - 900 m B and tov Spoduo

Kol o€ VPOUETPLKT Stax@opd +18m.

(T) T kVpLeg eykatacTtdoel Tov Blodoywkod Kabapiopol kat pepikos otdfBAovg
akopa («Xwpog 3») mov Bpiokovtal og amdotaon 1440m BA amd 1o Spdpo kat oto 8o

VY OUETPO.

KeNanditnG2 // g
JJiB\o,/\'qylg’o'gkuecplou/& //
» 75 T il

A

Hpepopnvia eikovev: 12/3/2012 23°42'47.2 138y eyealt 3.65xAy

1 Aopudopikiy Dwroypadia tng neploxrg tov Miccwva.

H pop@oloyia tov £8G@oug g epLoyf Tapouotdlel evlia@Eépov Kat apKeTEG SUOKOAIEG 0T
SetypatoAnyia kat avéAuon Twv amoTeAeoudTwy. ApYIKd, Ol HEYAAEG ATTOCTAGELS LETAEV
TV 3 povadwv dev emétpedav €€ apyns t Snuovpyia opdkevtpwv {wvav pétpnong Baocet
TPOCAVATOAMOHOU OTIWG OE avTioTolxeg GAAeg €peuveg oe IHFOs. AsuTepeuOVTWG, 1) OXETIKG
HEYAAN VYPOUETPIKNY Sta@opd emnpedlel onuavtikd tnv pOTaven tov e8dpoug. Tédog, M

vmapén  kaAAepynuévov  £8a@wv  (Kuplwg £Aad8evtpa) oTa  OTPEPPATA  TIOV
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mapepBairovtav avapeoca otoug «Xwpoug 1, 2, 3» KaL 1 TPOYAVNG XPNOT ALTTACUATWY YA
KATIOl OpLopEVT Xpovikn Tiepiodo emmpedlouv HE TN CEPA TOUG TN OUYKEVTPWON TWV

AVTOAAGELLWVY KATLOVTWV.

TNV mapamAvw €IKOVA @ailveTal 1 eplox tov Ilicowva amd dopu@opo. Xta NoTia
elvat 0 oklopog tov IMoowva kat ota Bopewa n Bopnyavikn povada. Awakpivovtat ot 3
«Xwpow, 6Tov «Xwpog 1» sival ta Teayeia, «Xwpog 2» sivat o Kedanditns 1 kat «Xwpog 3»

0 Kedanditng 2 pe to BlioAoywkd Kabapiopo.

B.2.1 T'ewAoyilka ZTolysia

Aup. ARiBepi

/YO' 2

2 rewloywdg Xaptne ITME (1983)

Me kUplax TMyn Tov yewAoywko xaptn tov ITME (1983) 1o £€5a@og otnv mepLoxn Tov
Moowva yapakmpiletal wg avwTePo KPNTISLKO, SnAadr| Tepiéxel kupiwg aocBeatdAB0UG,
KPLOTAAALKOUG aofeotOAMBoVG KAl pdppapa ¢ iSlag nAkiag. ATIO TUPLYEVT) TTETPWUATA

meptdotiteg, Sovviteg, TupoEeviteglls,

55T Kopolne, «TewAoyLkéS Kat SELOUOTEKTOVIKES SUVBRKeC otnv Meptoxr tne Xakisag kaw n Enidpact] touc ota
Texvika Epyar, Authwpatikr Epyacia EMM, ABrva, OktwpBplog 2011

-79-



B.2.2 MeTtewpoAoylkd ETolyela

MNa v eaywy] MHETEWPOAOYIK®WV OTOYEIWY TNG TEPLOYNG -OTOLXElN
BPOXOTMTWOEWV TWV TPONYOUUEVWV UNVEOV KAOMG Kal oL KUPLEG S1evOUVoelg avépmwv-
XPNOWWOTIOMONKAY 0 HETEWPOAOYIKOG otaBnoc tg Xteviig EvBolag kot autdg g
XaAki8ag yiw toug prveg Maptio - Ampidto - Mdawo - Iovvio tov 2014. Iap’ 6t
Bounyavikn povada Bploketal akpBws otn HEON UETAEY TWV 2 HETEWPOAOYIKWV OTABUWV N
Hop@oAoyia Tou e8A@POUG TNV KABLOTA O EVAAWTY OTIS KALPIKEG GUVONKEG TIOU ETKPATOVV
oTNV €VPVTEPN TEPLOX TNG ZTEVNG KoL AlyOTepo o€ auTéS TG XaAkibag. Ze kGbe mepimtwon
Aapfavoupe vVTIOYT OTL 0 HETEWPOAOYIKOG oTaOUOG otV ZTevn Bploketal o vPoueTpo 450m
Kal autog TG XaAkidag oe 200m evw Ol ATOCTACELS TWV OTAOUWY ATO TNV BLOUNYAVIKY)

novada etvat: (a) g Ztevig 10,4km kat (B) ™ XaAkidag 9,51km [[IAPAPTHMA E1 - E8].

ATIO TNV PEAETN) TWV UETEWPOAOYIK®OV OTOLYEIWV CULUTIEPAivVOUUE OTL OL AVEUOL IOV
TIVEOUV OTNV TEPLOXT €lval Katd kUpo A0yo B kat BA péong évrtaong, evo to VYPog

BpoxdmTWoNG yia Toug prves Maptio éwg Mdio tou 2014 katavépetal wg e&N¢:
MapTiog: Ztevn: 230mm, XaAkiba: 36,8mm,  Méoog Opog: 133,4mm
Ampidog:  Ztevij: 52,2mm, Xadkidba: 29,2mm,  Méoog Opog: 81,4mm
Mauog: Ztevn: 6,2mm, XaAxiSa: 5, 2mm, Méoog Opog: 5,7mm

H @opd kat n évtaon Twv avéPwV TIoU TIVEOUV GTNV TIEPLOXT] EMNPEAlOVVY o€ evav Babuo
™MV amOOEDT) ATUOCPALPIKWY PUTIWV 0TO £80POG, KUPLWG alwToUXWV EVWCTEWYV, KAl 061yoUV

otn otadlakn vtofaduion Tov.

To VPog ™G BPoxOTTWONG Elval Lot ONUAVTIKY UETEWPOAOYLIKT TTAPApPETPOC. 'Epeuveg
gxovv Selel OTL LTIAPYEL OUOXETION TOU VYoUG BPOoXOTTWONG HE TIG OUYKEVTPWOELS TWV
AVTOAAGE LWV KaTLOVTWVY 010 £€8a@og. 'Exel mapatnpnOel onpavtikny pelwon otig TIHEG TwV
ovykevipwoewv K*, Mg2+, CaZ* Toug PN VeG IOV VTTAPXOVV APKETEG BPOXOTITWOELS EEXLTIAG TOV

EEMAVUATOG TOV XWUATOG.
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B.3 AstypatoAnyia

H Swadikacia ¢ detypatoAnPiag vmodeiytnke amd OAeG TIC TAPAUETPOUVS IOV APOPOVV
TOV EPEVVNTIKO 0TOXO Kal avaAVBnkav mapamavw. H detypatoAnyia mpaypatomon|bnke otig
24 Touviov tou 2014. EA@Bnoav cuvolikda 22 Setypata emupavelakol e5agoug (uexpt 30cm)
amd Sldomapta Tuxalon onueElad O€ SLAPOPETIKEG QATMOOTACELS ATO TOUG 3 «XwPoug,
akoAovBnOnke dnAadn n péBodog g Tuxaiag SetypatoAnyiag (simple random). Ta Setypata
elyav péyebog mepimov 2kg to kabéva kal amoBnkeTNKAV 0E TMAAOTIKEG OAKOUAEG. XTn
ouvvexeln, Yyl Tmepimov 15 pépeg TomoBetnBnkav o€ owlakd YPuyelo. XTI OULVEXELQ,
ueta@epnkav oto epyaoctiplo Evopyavne Xnuikng Avaivong tng oxoAng Twv Xnuikwv
Mnxavikwv 6mov TomofetOnkav oe @oVpvo otoug 35 °C yla 24 WPESG WOTE VA ATTOUAKPUVOEL
N vypaoia Kat Emerta o€ yvaAwa Bala amobnkevong evtog tou epyaotnpiov. Ta vmoAsippata

TIAPEUELVAV OTIG CAKOVAEG EVTOG TOV Puyeiov yla cuvTtipnon.

Yta mAaioa g AtmAwpatikig Epyaciag dev katéotn duvato va An@Bovv detypata Kat o€
GAAEG ETOXEG TOU XPOVOU KOl VX GUYKPLOOUV Ta AMOTEAEOUATA. XAV AMOTEAEoPQ 1) (Sl M
Simlwpatiky epyacia kat To amotedéopatd g mpémel va Bewpnbodv w¢ pia oTaTik
neAétn (case study) g pvmavong em@avelakoL £8&@oug mov yertvialet pe CAFO xatd toug
KAAOKQALPLVOUG UNVEG. ATIO £PEVVEG O€ HEYAAEG KTNVOTPOPLKES Hovades otnv Kaiipopvia twv
H.IL.LA. (Meooyelak6 olkooUOTNUA) TIPOKVTITEL OTL 1) BPOXT] TIOU TEPTEL 0TO £80POG EXEL GAV
ATIOTEAECUA VA PELOVETAL EwG Kal 60% 1 ovykévipwon KaAlov, kat AcBeotiov, evwd 80% Tovu

Mayvnoiov HETA TIG PBLVOTIWPLVES BPOXEG HETW TOV EEMAVUATOG TOV XWUATOG. 116

H Bopunyavikn povada mov emAéxtnke mapovoldlel tnv &g 8opop@ia. Agv €xel
OUVNOLOUEVT] CUYKEVTPWUEVT] KTNPLAKT SOUT KAl KATAUEPLOUO TWV SLAPOPWV SLEPYATLWOV 0N
Swadikaoia Tapaywyng kat amodnkevons. Ot KTNPLAKEG EYKATACTAGELS Elval SLdoTtapTeg
KL OUYKEVTPWUEVES 0€ 3 Kupiws xwpovug. LZtov «Xwpo 1» (Fpageia - Enetepyaocia - Zeayeia)
éxovpe kuplwg ta Fpageia g ETapelag, TI¢ eyKATACTACELS EMECEPYATIAG TOU TTAPAYOUEVOV
TPOIOVTOG KAl T o@ayeia, otov «Xwpo 2» (Kehambitng 11 povada) mov mepAapfavetl kupiwg
TOUG 0TABAOUG TV XOlpwV TAXLVOTG KAl TWV XOLpoUNTEPWY Kal otov «Xwpo 3» (KeAamditng
2" povada) meplapfavovtal cuuTAnpwratikol otdBAol kKaBws kat o BloAoyikos Kabaplopog

TV amofANTwv. AuTo €xeL oaVv ATOTEAECUA TO £50(OG TEPLE TWV HOVASWYV AKOUA KOl OE

16y, Zhao, S. Cliff, A. Wexler, W. Javed, K. Perry, Y. Pan, F. M. Mitloehner, «Measurements of size — resolved

elemental concentrations at a California dairy farm», «Atmospheric Environment», 2014, published by Elsevier, pp: 773-
781
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aktiva > 800m va tpoodAieTal e pUTIOVS ATIO TIEPLOGOTEPES AT pia TINYES, oUVIOWG 2 AAA&

o€ Kamola onpelo akoua Kot 3.

H 0¢omn twv onueiwv detypatoAnyiag (longitude kot latitude) emt TOTOU XpNoLHOTIOLWVTAG
e@appoyég tou Aoylopkov GPS (Global Positioning System) kat pe xp1jomn Tov A0yLloUIKOU TG
Google (google earth) tomoBetbnkav otov akodAovBo xApTn, €V UTIOAOYlOTNKAV KAl Ol

QATOOTACELG TOUG ATIO TOVUG 3 «XWPoug».

Ol amootdoelg Twv «Xwpwv» HETAED TOUG elval oL akOAOLOEG (LECES ATTOOTACELS):

0 «Xwpog 1» améxet 430m amd tov «Xwpog 2» kat Pplokovtar oxedov oto (610 VPOUETPO

(Stapopd 2m).

0 «Xwpog 1» améyet 1022m ano tov «Xwpog 3» kat Ppioketar 21m “Ppnidtepa” 6oov agopd to

VYPOUETPO TOV.

0 «Xwpog 2» améyet 435m amo tov «Xwpog 3» kat Bploketar 24m “YnAotepa” doov apopd To

VYPOUETPO TOU.

4% m
e

| 2007 ; e ImaqeryDate 3/16/2014  38°32:17:23% N 23“42‘35.56”‘\1‘2 elev. 160.m eyealt 2:22'

3 0¢oeic AstyparoAniog. Ataxpivovtor ot 3 «XDpow» Kot To 22 onpeio SetypatoAnPiog Ko o TpocavatoAlopdc Toug BACEL TG
nuéidag (google earth)
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Ytov akoAovbo Ilivaka mapovoldlovtal QVOAUTIKA Ol OTOOTACELS TWV ONUEIWV
SdetypatoAnPiag Kot 0 TpooavaTtoALloHog TOUG wg TPog Toug «Xwpovus 1,2,3». Kpidnke okomipo
VO TTAPOVCLACTOVUV Ol ATIOCTACELS ATIO OAEG TIG ONUELAKES TINYEG PUTIAVOTG TOV E8APOUG KAB WG
N uHop@oloyia Tou €8d@ovg, M BE€oN TWV KINPLAKWV EYKATOOTACEWV Kal ol BOEoelg
SetypatoAnPiag vTOSNAWVOUY ETKOAAVPELS TOU PUTAVTIKOU POPTIOU O KATOL omueio.

Emiong, xataywpeitat kat to amoéAvto vPopetpo (LVPOUETPO WG TPOG TO ETIMESO NG

BdAaooag) ywax k&Be onpelo.

48.2 NA 674 NA 415 B 166
119 N 778 NA 313 B-BA 167
320 N-NA 912 N 260 BA 174
292 A 474 N 650 B-BA 160
361 A-BA 280 N-NA 795 B-BA 153
585 A-BA 121 N-NA 1028 BA 145
350 A 501 N 691 BA 163
351 NA 669 N-NA 460 BA 172
157 NA 875 NA 309 B 159
366 NA 1044 NA 229 BA 151
314 A 412 N 796 BA 153
359 NA 1057 NA 329 BA 147
583 N 1260 NA 130 N-NA 154
787 N 1421 N-NA 303 N 159
607 N 1205 N-NA 150 NA 168
542 N 1175 NA 69 NA 160
598 N-NA 1248 NA 98 NA 156
424 NA 872 N-NA 360 A 174
396 NA 852 N-NA 379 BA 174
490 N-NA 1037 N-NA 154 A 176
278 N 895 NA 176 BA 169
346 N 983 NA 119 BA 168

ININAKAX YmoAoyiouov - Kataxwpnong Amootacewv kat [lpooavatoAlouov Twv onueiwv

detypatoAnpiacg amo Ti¢ KTNPLAKES EYKATACTACELS — VPOUETPO KAOs onueiov.
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B.4 MeBodoAoyia MeTpnioewv

[N ™ pe@odoroyia VTTOAOYIOHOU TWV CUYKEVTPWOEWY TWV AVTAAAGEIHWY KaTIOVTwY K,
Mg2+ ko Ca%*, ta Selypata Tov emupavelakol eda@ovg Tov €xouvv 1181 EnpavBel oe @ovpvo

otovug 60 °C yia 24h exyvAiovtal akoAovBwvtag v e€n¢ Stadikaoia:

- 3g &pov edagoug avadevovtal oe 30ml Stadvpartog Mehlich I yi 30min. To StdAvpa
Mehlich III eivat éva ToAvotolxelakd LSATIKO PECO €KYVALONG, KATAAANAO yla T
aAkaAka eSan kat eptexet CH3COOH (0,2 M), NH4NO3 (0,25 M), NH4F (0,015 M),
HNO3 (0,013 M) kat EDTA (0,001 M).117

- AxoAovBel SmOnon péow @idtpwv Whatman (Siapetpog mépwv 0,45 pm).

It ovvéxewa akolovBeitar n mpotTumn Swadwkacia APHA 3111 B pe xprion Ttovu
daopatopetpov Atopkng Amoppognong (AAS) pe v dueon pébodo  £yxuong
EAOYQG/aEpa - AOETIAIVNG.

-  Epyactnplakog eE0mALOpOG:
daopatopetpo ATopkng Amoppo@nong

- Avtidpactipla:
ENpo¢ kaL KaBaplouévos agpag amo opyaviKES OVOIEC Kal AAAX CUOTATIKA

2. Aocetidivy

3. AwdAvua AcBeotiouv:
Awadvovtat 630mg CaC03z o 50ml StaAvuartog HCI (50% v/v) kat akodovBel apaiwon ota
1000ml ue amioviouévo vepo.

4. Aiddvua AavBaviov:
Atadvovtat 58,659 Laz03 o 250ml HCI (37% w/w) kat akolovBei apaiwon ota 1000ml
UE ATTLOVIOUEVO VEPO.

5. Ipotvmo dicdvua AcBeotiov (1000mg Ca?*/1) Tov eumopiov (oikos Merck)

6. Ilpotvmo StaAvua Mayvnaiov (1000mg Mg?+/1) Tov eumopiov (oikog Merck)

7. Ipotumo Sicdvua Kaiiov (1000mg K*/1) tov umopiov (oikog Merck)

" _T.S.Tran & R.R. Simard, «Mehlich Ill — extractable elements». In M.R. Carter (Ed.) «Soil Sampling and Methods of

Analysis», pp. 43-50. Boca Raton, FL, USA, 1993, Editions: Lewis Publishers.
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- Awdwkaoto:
['a tov mpoodioplopd twv Ca?* kat tov Mgt avaptyvOovtat 100ml Seiypatog 1
TpdTUTOL SLaAVpaTog pe 10ml Stadvpatog AavBaviov Tpy v avaAvor. H avdAvon pe
xpnon t™¢ pebodov AAS (Atomic Absorbance Spectrometry) €ywe pe Baon to gyxelpidio

TOU 0pYAVOUL Kol pUBULOT] TWV TTAPAUETPWV.

Alya Aoywa yra T M€0080 AAS:

TN ovyKeKpLUEVT HEB0SO To Tpog eE€Taom Selypa SiEpxetat amd @AOya kat pe xpnon H/Y
KAl KATAAANAOL AOYLOUIKOU AauBAvovtal YPOUUKE @ACUOTH TIOU TPOEPXOVTIAL OO TNV
EKTIEUTOUEVT) akTvoBoAia. H aktivoBoldia aut) amoppo@dtal amd 0 @AOYA Kol EKTEUTETAL
amod atopa Tov efetaldpevou otolyeiov ov Bplokovtal ot Oepedlwdn Toug katdotaon. Auti
N TapAueTpog eival mov kabopilel kat tn Beppokpacia TG @AGyag Tov Sev TPEMEL va
Eemepvael toug 3000K kabBwg kKATw omd auty T Oeppokpacio Ta TMEPLOCOTEPA ATOMUN

Bpilokovtal ot OepeAlwdn Tovg KaTAoTAOT).

Me 1t xprion ™G HeBOS0OL TPAYUATOTIOLOVVTAL Ol AKOAOVOEG HETABOAEG OE L XTULKT] EVWoN:
E€atpion: (MeX) & MeX

Awdotaon: MeX & Me + X

H moootikny afloAdynomn twv amoteAeopdtwy yivetal pe ™ Bonbela pag KoapmoAng
ava@opas akAovbwvtag To vopo twv Lambert - Beer yla TI GUYKEVIPWOELS QUTEG OTIOU
SlveTal ypappk ocuoxETion Kot OxL ToAVwVU LK. H g§aywyn autwv Twv ypappwv yivetal pe
XPN oM TPOTUTIWV SLIAVUATWV Yl KAOE O0TOLYXELD EEXWPLOTA KAl O TIPOCEYYLOTIKOG UTTOAOYLONOG
™G OLVYKEVTPWONG Baocel TG amoppo@nong oe Stdypappa (Abs wg mpog C) agopd pdvo tnv
YPOUULKY TLEPLOXT TOV Slaypappatoglis,

18 _ M. ‘O€evkiouv — Metporotiou, «Duotkéc MéBodot Avéhuong — Omtikéc MéBodowy, ABrva 1997, EkS6oetc EMI
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B.5 Ilapovoiaon ATTOTEAEGLATWV

H mapovoiaon twv amotedeopdtwy yivetal oe téooepa péprn. To Mpwto pépog agopd to
OUVOAO TV PETPNOEWV TNG ouykévTtpwong C (ppm) yia kaBe avtaArddipo katov (K+, Mg?+,
CaZ*) xat Ttov Adyo Ca?*/Mg2+. Ta tpla emopeva pépn avagépovtal oe kabe «Xwpo» Eexwplotaq,
Eekvavtag pe to «Xwpo 1» kat akoAovBovv ot «Xwpot 2 kat 3». ['ia v SlevkdAvvon oy
TOPOVCINoT  ATMOTEAEOUATWV KAl OTNV  €€aywyr] OUUTEPACUATWYV €XOUV  ETAEYEL

OUYKEKPLUEVEG OLASOTIOU)GELG SELYHATWV TTOV B avaAdvBoUV OTIG ETOUEVES TIAP Y PEAPOUG.
B.5.1 Mépog [IpwTo: lapovoiact 6UVOALK®WV LETPNOEWV UE paBdoypappata

B.5.1.1 AvtaAAd€iuo KdaAwo (K+)

4 14 14
Yvykevrpwon (ppm) AvtaAdagipov Kaitov
14 14
(K*) oto semupavelako €8a@og
22 44,68
o 21 45,71
B 20 24,34
? 19 17,00
‘g 18 17,00
g 17 25,62
= 16 77,50
E 15 18,41
q 32,00
o 13 7,15
~§ ﬁ 18,30
® 38,31
, 10 70,00
> 9
3 g 54,67
\g 95,00
3 7 77,50
5 6 7,08
4 Z 76,25
(¥
g 77,00
g- 61,25
= 2 38,95
1
<t 62,00
TuykévTpwor) (ppm)
= Ixnua 1: Zuykévipwon AvtaAlagipouv Kaiiou (K+) ywa KaOe onpeio dstypatoAniog
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B.5.1.2 AvtaAAd&§ipa Mayvijolo (Mg?+) kat AoBéotio (Caz+)

e 52056 ||
e 55012 | [
- 57024 |
ww 40024 | [
— 2406 |
ww 3683 ||
'|§§ﬂllllllllllllliﬁii|
- 48123 |

w—— 60380 | [
e 51168 | [
— 79258 ||

712 | L]

—— 120459 ||
— 2406 |

'lE!BEIIIIIIIIIIIIII:IHHHIIII-
w 25387 |

g 3200 | L]
e 52870 | | |||

'l&E!llllllllllllllllliaiilllll
e 50774 ||

IxAHa 2: Zuykévipwon tTwv AvtaAla§ipwv Mayvnoiov (Mgz") Kot AoBeotiou (Ca2+) yla KABe onueio dsypatoAndiog

J

'
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B.5.1.3 Adyog AvtaAAra€ipov AcBestiov/Mayvnolov Caz+/Mg2+

Aoyog AvtaAdagipov AcBestiov/Mayvnaclov
(CaZ+ /Mg2+)

1 | |
| | ! 110,861

*' 10,758
I—— 10,536

m—
-\ﬁll 9,946
_ﬁl 11,723
-\ﬁl' 9,259
_ﬁll 11,976
_ﬁll 13,740
_ﬁl 10,641
_\ﬁll ,619
_ﬁl 10,947
_ﬁl 9,974
_‘ﬁl 21,028
_‘ﬁl 4,577
_\ﬁll 9/259
_ﬁll 12,953
-ﬁll 30,854
_ﬁl 22,051

B R R R R R R R R B NNN
©O B N W H U1 & N 0 WO B N

B N W h U1 O N O O

0 5 10 15 20 25 30 35

IXAMO 3: YIIOAOYLOMAG TOU AGYOU TWV GUYKEVTPWoEWY Tou avtaAdéipuou AoBeotiou (Ca’*) rpog thv avtiotoyn cuykévipwon tou
avtaAAdaipov Mayvnoiou (Mg2+) YLOL TO GUVOAO TWV SELYUATWV.

ATo To paBddypappa voAoyiopo Tou Adyouv Ca/Mg {oxnua 3} €€dyovpe To oupuTépaoUa
TwG e e§aipeom to £5aog mov Pploketal og aktiva Alywv HETpwVY amod ta onueia 4,5 kat 9, ta
vmoAowma €6dpn elval tkavd va Bpédouvv @utd amotedeopatikd. Amo ™ BBAoypapla

yvwpifovpe OTL TO eMITPETTO Oplo eivat 1<Ca/Mg<15119,

19X, Mixahdroudou «MeptBarhoviikéc Emuttwoelc MeydAng Auvapkdtntag Ktnvotpod kv EKUeTaMEU GEWY 0TO

lettvidlov Meooyelako OlkooUotnpa», Adaktoptkr Atotptfry EMM, ABriva 2013
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B.5.2 Mépog AsVtepo: Opadomoinon SELYNAT®wV ¢ TTPOG THV AMOGTACT ATIO TO

«Xwpo 1»

B.5.2.1 Opadomoinon A’: BA a6 tov «Xwpo 1»

Ouadomnoinon A' - BA ano "Xwpo 1"
Zuykévipwon KaAiou (K*)
50,00 3 21
45,00 j
40,00 b
E 35,00 EEEE
o y =-0,0369x + 43,77
g 0% R?=0,0078 20
3 25,00 *
é 20,00
> 15,00
W
10,00
5,00
0,00
0 20 40 60 80 100 120 140 160 180 200
Anooctdaocelg anod MP-En (m)

sxfina 4: Opasdomnoinon A’: Aldypapupa Zuykévipwang (ppm) tou KaAiou (K') og ouvdptnon pe thv andotacn (m) BA ané to
«Xwpo 1».

Ouadonoinon A' - BA amno "Xwpo 1"
ZuyKévtpwon Mayvnciov (Mg?*)

520,00 50
510,00 -
£ 500,00
5 y £ 0,3075x |+ 434,58
£ 490,00 R*=0,1111
g /
£ 480,00 JunsE 21
W
N4 4
3 470,00 5% *
W
460,00 7
450,00
0 20 40 60 80 100 120 140 160 180 200

Anootdoelg and MP-En (m)

IXAMQ 5: Opadomoinon A’: Atdypappo Suykévipwong (ppm) tou Mayvnoiou (Mg”*) ot cuvéptnon pe thv andotacn (m) BA aré to
«Xwpo 1».
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Ouadonoinon A' - BA ano "Xwpo 1"

Juykévtpwon AcBeotiou (Ca2+)
20
N

5400,00

5350,00

5300,00

5250,00

y|=12,1281x + 4829,9
R*|=10,0906

o
o

2

(O, NG, |
= N
u O
o O

o
o

’

Zuykévtpwon (ppm)

5100,00 21

5050,00 ’
22

5000,00 W
4950,00
0 20 40 60 80 100 120 140 160 180 200

Anootdaocelg anod MP-En (m)

IxAua 6: Opadomnoinon A’: Alaypappa Zuykévtpwong (ppm) tou AcBeotiov (Cab) O€ ouVAPTNON KE TNV andotach (m) BA ano to
«Xwpo 1».

ITa TAPATAV® SLypEupata £XEl KATAOKEVAOTEL KAl 1] YPAUMKTY ovuvaptnon tdong. Ot
TIEG Tov R? glvat TOAD HIKPEG KL (PAVEPWVOUV UEYAAEG ATIOKAICELS OTIG CUYKEVTPWOELS TWV

22,20, 21. Ot aplBpoi vtodnAwvouyv tn B€on detypatoAnyioag.

[Na ta onueta 22, 20, 21 {oxnuata 4,5,6} g Opadomoinong A’, TAPATNPOVUE OTL EVW
améyovv 119m, 154m kat 176m avtiotolya amd tov «Xwpo 1», kKol UE avtioTolxo
TpocavatoAlopd BA, A, BA, evtovtols mapouolalovv auinpéves CUYKEVTPWOELS o€ Mg+ kal
Caz* (kvplwg to 20). Etor elnysitar kat m taon avinong Tng ovykévtpwong 06co
amopakpuvopaote amod to «Xwpo 1», kabwg mAnoldlovpe to «Xwpo 2». Edikd yia to onpeio
20, oL ouykevipwoelg Twv Mg kot Ca2+ eival vymAdTepeg oUYKPLTIKA pe Ta 21 Kot 22, aAA&
tov K* elvat ouykpltikd xapunAdtepo. Auto efnyeital yati ta Selypata 21 kat 22 mpogpyovtal
amd £8a@og KaAAEpYNUEVO, TIOU TIOAVADG EXEL «EUTAOVUTIOTED HE AMAGHATA TAOVOLA OF

KaAwo (K).
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B.5.2.2 Opadomoinon B’: N kat NA and to «Xwpo 1»

90,00
80,00
70,00

S 60,00

o

§ 50,00
S 40,00
3
£ 30,00
=)

W
20,00
10,00

0,00

Ouadomnoinon B' - N kot NA amnd "Xwpo 1"
Zuykévtpwon KaAiov (K*)

16
3
y = 0,0031x2 - 1,2928x + 142,83
\ R? = 0,7204
N 14
17 \ - »
¢ B
0 50 100 150 200 250 300

Anootacelg ano MP-EM (m)

350

sxfina 7: Opadomnoinon B’: Audypappa Suykévtpwong (ppm) Kahiou (K) cuvaptiost tng andotacng (m) NA tou «Xwpou 1»

800,00
700,00

— 600,00

(0]
o
o
[=]
o

’

400,00

300,00

Zuykévipwon (ppm

200,00
100,00

0,00

Ouadomnoinon B' - N kot NA amnd "Xwpo 1"
2uykévipwon Mayvnoiou (Mg?)

16
v
y =0,0131x?|- 6,6124x + 1055
R*=0,7912
13
17
\ 15
v
\\ L4
0 50 100 150 200 250 300

Anootacelg ano MP-En (m)

350

Ixnua 8: Opadomnoinon B’: Alaypappa Zuykévipwong (ppm) Mayvnciou (Mg2+) ouvapTtoeL TG anootacng (m) NA tou «Xwpou

1»
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Opadonoinon B' - N kat NA ano "Xwpo 1"
Juykévtpwon AcBeotiov (Ca?t)

8000,00

7000,00

-
y = 0,0808x2 1 42,108x + 8845,8
6000,00 \ 13 R2%0,8311

1~ ‘ .
a4

’

o
o

N

3000,00

Juykévtpwon (ppm)
D
o
o
o

2000,00

1000,00

0,00
0 50 100 150 200 250 300 350

Anootaocelg ano MP-EM (m)

Ixnua 9: Opadonoinon B’: Aldypappa Zuykévipwong (ppm) AcBectiou (Ca2+) cuvapTtnoeL TnG anootaong (m) NA touv «Xwpou 1»

ITa TTapaTmdvew Staypappato €(EL VTTOAOYLOTEL 1) TIOAVWVUIIKTY] YPAUUT) TAGNG Yl KEOe
avtoaAAGélpo katidv. Ot tég tov RZ (0.72 - 0.83) Selyvouv ML OXETIKA KAVOTIOW|TIKY)

OUGYETLOT) TWV TLUWV TNG CUYKEVTPWONG.

['a ta onueia 16, 17, 13, 15, 14 mov Ppiokovtat N kat NA amnd to «Xwpo 1» {oxnuata
7,8,9} (opadomoimon B’) oe amootacelg 69m, 98m, 130m, 150m kot 303m avtiotowa,
TapaTnpEelTaL 1 TAoN HElWONG TNG CUYKEVTPWONG OAWV TwV avTOAAAEIUWY KaTtlovtwy (K*,
Mg?*, Ca?*) 000 QaMONAKPUVOUAOTE amO TNV Kovtwitepn mnyn povmavong (K&tL Tov

(PAVEPWVOLV OL TPELS TIOAVWVUULKES YPAUUES TAOTG).
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B.5.3 Mépog Tpito: Opadotmoinon Setypdtmv we Tpog TNV amooTact) ano To

«Xd)po 2».

Ao ™ BBAoypaia kat mponyovueves €peuvegl20 gTnv HOAUVON TOU EMLPAVELAKOU
e8APOUG aVapPEVAUE TIwWG 1 UEYaAUTEPN eMPBdpuvoT 0TO €8a@OG Ba TPOEPXOTAV ATO TOV
«Xwpo 2» ylax §Y0 A0YyouG: (a) O TpWTOoG¢ VAL TO TEPLEYOUEVO TWV EYKATACTACEWYV (OTAPAOL) KAl
N AMOUXKPUVON TWV TAPAYOUEVWV AEPLWV, VYPWV KAL OTEPEWV ATOLANTWY TPOS TOV [LOA0YIKO
kaBapioud. (B) 0 devtepog eivat to vipoustpo (amoAvty tun 167 m). Tevikd, 660 mo “YmAd”
BploxkeTal gl onpELaK TNYN LOALVVOTG, TOOO TEPLOGOTEPO EMPapUVEL TOV LSPOPOPO opilovTa
KOl ETOUEVWG TO ETLPAVELAKO £8a@o¢. Katt tétolo emiBeBatwvetal kal amo TI§ UETPNOELS
(onpeila 4, 5,1, 2,9,8, 3,21, 10, 12, 22, 18, 19, 20), 0TTOV CUVAVTAUE OE YEVIKEG YPAUUES TLG

UEYAAVTEPEG CUYKEVTIPWOELS O€ AVTUAAGELLA KATLOVTA.

H ak6dovBn opadomoinon Baciotnke otn dnuovpyia (wvwv N kat NA twv kmmplwv,
AapfBavovtag vtoyn TN @opd Twv avéuwv Tou mvéouv otnv meploxn (BA). H mpwtn {wvn
QAVOPEPETAL OE ATIOCTACELS HKPOTEPES TwV 300m, 1) SEVTEPT O ATTOCTACELS UEYAAVTEPES TWV
300 kot pikpotepeg twv 400m kat 1 TPiTn 0€ AMOOTACELS pPEYaAUTEPES Twv 400m Kol
HKPOTEPES TV 550m. TéAog, Tapovol&lovTal 6€ EVOTIOUEVA SLAYPAUUATH Ol CUYKEVTPWOELS

TOWV AVTOAAAE LWV KaTLOVTwY K*, MgZ* kat Ca2* Kol yla TI§ TPELS TapaTtavew (WVEG.
B.5.3.1 Opadomoinon I': Atéotaon and «Xwpo 2» < 300m

[l v pw ™ {wdvn XxpnopomomOnkav SUVUIIKEG EELOCWOELS YLIO VO EKQOPAGOUV TNV TAOT) KAl

TN GUOXETLO).

I'a v opadomoinon I ov agopd amootdoels pikpodTepes Twv 300m {oxMuata 10, 11,
12}, n ypappikn ocuvdptnon tdong ep@avidel avinon oe 0Aa ta avtaAddiipa katovrta (K,
Mg?+, Ca?*) kabwg emmpealetal and to Selypa 8. 'Ocov agopd to 8, yertvidlel pe pikpn
EYKATAOTAON OTAPBAWY KAl HE KAAALEPYNUEVO £50(POG, EVW Kl O TIPOCAVATOALOUOG Tov (NA
amd to «Xwpo 2») To KAVEL Vi TTPOSBAAAETAL SPAOTIKA ad TOUG pUTOUG Tov. MTopovE va
Bewproovpe 6TL otnv 11 Lwvn opadotmoinong n ovykévrpwon tov K* kupaivetat anod 40 -

60 ppm, 1] avtioToyeg yia Mg2+ eivat 280 - 500 ppm kat ywa Ca2+4200 - 7800 ppm.

120 _ X, Muxahdrouou «MeptBarhoviikéc Enuttwoelc MeydAng Auvvapikdtntag Ktnvotpodikwv EKLeTaAEYGEWY OTO

lettvidlov Meooyelako OlkooUotnpa», Adaktoptkr Atotptfry EMM, ABriva 2013
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100,00
90,00
80,00
70,00
60,00
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sxfina 10: Opadonoinon I': Aldypappa cuykévipwong (ppm) tou KaAiou (K') og amootdosig (m) < 300m arnd 1o «Xwpo 2»

Ouadomnoinon I' - Anootaon anod "Xwpo 2"<300m
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TXAMa 11: Opadoroinon I”: Aldypappo cuykévipwong (ppm) tou Mayvnoiou (Mg”') ot anootédoelg (m) < 300m ard to «Xwpo 2»

-94-



9000,00
8000,00
7000,00

6000,00

o
o

’

B (9
(=] (=]
(=] o
o o
[=]
o

’

3000,00

ZuoyKkévipwon (ppm)

2000,00
1000,00

0,00

Ouadonoinon I'' - Amoctaon anod "Xwpo 2"<300m
2uykévipwon AcBeotiov (Ca?t)

ﬁ y=14197,2%%0709 —
R?j= 0,03
1
* 8
—_—] *
2
-
50 100 150 200 250 300

Anootdon and KEA1 (m)

Ixnua 12: Opadonoinon I’: Adypappa cuykévtpwong (ppm) tou AcBeotiou (Ca2+) o€ anootdoelg (m) < 300m anod to «Xwpo 2»
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B.5.3.2 Opadomoinon A’: 300m < Anéotaon and «Xwpo 2» <400m

80,00 0
70.00 y = 0,0087x? 1 5,8661x + 1025 N
) R?=0,1231 ;
E 60,00
& 21 /
— 50,00
3 40,00
3
% 30,00 i
2 20,00 *
10,00
0,00
300 310 320 330 340 350 360 370 380 390 400

Opadonoinon A'
300m<Anooctacn anod "Xwpo 2"<400m
Zuykevtpwon KaAiov (K*)

Anootdon and KEA1 (m)

sxfina 13: Opadonoinon A’: Aldypappa Suykévipwong (ppm) tou Kahiou (K') o€ anootdoelg (m) petagh 300m kot 400m and to
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IXAKa 14: Opadonoinon A’: Audypappa Zuykévtpwang (ppm) tou Mayvnoiou (Mg>*) oe arnootdosig (m) petad 300m kot 400m

arnd to «Xwpo 2»
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Ouadonoinon A'
300m<Anootaocn anod "Xwpo 2"<400m
Juykévrpwon AcBeotiov (Ca?t)
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I'a v opadomoinon A’, Tov a@opd amootdoels petagd 300m kot 400m {oynuata 13, 14,
15}, to Seiypa 10 Sev umopel va An@Oel vtoYm vy ac@aAn eEaywyr] CUUTEPAGUATWY YLO TO
avtaAda&ipo KaAwo (K*), kabw¢ eu@avidet moAU peydAn ovykévipwon eEautiag Tou
KOAAALEPYTUEVOU «ALTIAGUEVOU» E5APOVG TIOV TIPOEPXETAL avTioToa Kot To Selypa 3. Emiong,
70 10 av kat BplokeTal avtiBeTa amd TNV PO1| TOU AVEUOV, ATIEXEL LOALS 229m aTd To «Xwpo 1».
AvtiBeta, ota vmoAotma avtoaAAaiua (Mg?+, Ca?+), akoAovBel TNV yevikn taomn pelwong 6co
avédvetal 1 amdéotaon o€ oxetikd otabepd mpooavatodopd. T ™ 20 lwvy, 1M
ovykévtpwon tov K* kvpaivetar and 20 - 60 ppm kat aptdtal o TOAY peydio Babuod
amdé To €ibog TG PAGOTNONG KAl TIG KOAALEPYEleG Tov €xouv yivel otnv mepoxn. H

ovYKéVTpwoT Tov Mg2+ kupaivetat and 500 - 800 ppm kat tov Caz* and 5000 - 8000
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B.5.3.3 Opadomoinon E': Amdéotaocn ano «Xwpo 2» >=400m

Ouadonoinon E'- Aéotaon ano "Xwpo 2">=400m
Zuykévtpwon KaAiov (K*)

50,00 22
1 = r.|:+n7y-2,3|63

45,00
2 2
— 40,00 R*=0,3978

& 35,00

£ 30,00 T 50

3 25,00 19

20,00 18 p
15,00
10,00
5,00
0,00

w

ZUCYKEVT

400 420 440 460 480 500 520 540 560
Anootaocn ano KEA1 (m)

Sxiua 16: Opadomnoinon E’: Aldypaupa cuykévtpwong (ppm) tou Kaiou (K') og anootdosig (m) peyaditepeg ané 400m arné to
«Xwpo 2»

Ouadonoinon E' - Anéotaon and "Xwpo 2">=400m
Zuykévipwon Mayvnoiou (Mg?*)

600,00 18 19
- ® | || 20
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W
100,00
0,00
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Anootaocn ano KEA1 (m)

IXAMa 17: Opadornoinon E': Aldypappa cuykévipwonc (ppm) tou Mayvnaiou (Mg?') oe anootdosig (m) peyoitepeg ard 400m
ano 1o «Xwpo 2»
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Ouadonoinon E' - Anéotaon anod "Xwpo
2">=400m
2uykévipwon AcBeotiov (Ca?t)
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IxAua 18: Opadonoinon E’: Aidypappa cuykévipwong (ppm) tov AcBectiou (Ca2+) o€ anootdoelg (m) peyadltepeg and 400m
ano 1o «Xwpo 2»

I v opadomoinon E’ mov agopd amootdoslg peyaiitepes and 400m {oynuata 16, 17,
18}, e€ayovtal ta €&n¢: (a) mapatnpeltal TAoN UEIWONG TNG CUYKEVTPWONS KAl TWV TPLWV
avTaAAGElpwy katovtwy (K+, Mg+, Ca%*) 6co amopakpuvouacte amd to «Xwpo 2». Eaipeon
amotelel To Selypa 22, 6Tov 1 meployn detypatoAnPiag tov améyxet 400m kat Bploketal NoTia
WG TPOG TIG KTNPLAKEG EYKATACTAOELS TOU «Xwpou 2». H meploxn eival oxetikd mpoc@ata
KOAAALEPYNOLUO  €8a@oGg, Yeyovog Tou e&nysl Tnv mMOAV ULYMAN ovykévipwon Ttouv K+
AapBdavovtag vmoYn TA TAPATAVW, CUUTEPAIvOLpE OTL o€ amootacels 400 - 540 m n
ovykévtpwon tov Kailov kvpaivetatr and 15 - 25 ppm, tov Mayvnoiov 500 - 580 ppm

KoL tov AoBecstiov 5300 - 5700 ppm.
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B.5.3.4 Opadomoinon ET': TUYKEVTPWTIKA WG TIPS «XwpPo 2»

INUOAVTIKA OULUTEPACHATA WUTMOPOVHE VA €EAYOLUE, AauPAvovtag TIS TAPATAV®
TIAPATNPNOELS YIA TIG TPELG (WVES, avVAAVOVTAG Ta GUVOALKA Slaypaupata (opadomoinon ET)
v kG0e katdv {oynpata 19, 20, 21}. Ta onueia 8, 10, 12, kot 3 doov agopd to KdAo
avoAvOnKay Tapamavw. L€ pla améotaon peyaAvtepn Twv 460m 1 cuykévipwon tou K+ eivat
HKpOTEPN amo 20ppm. Mmopel emopévws va BewpnBel pia {wvn amopudvwong yia to KaAlo oe
ATOOTACELG HEYAAVTEPES TV 600m atd TNV TINYN pUTIAVONS, Kabws Ta Setypata xouvv An@Oel
otV Katevbuvon Twv avépwyv (NA atmd v TNy, LE TOUS AVEROVG OTNV TEPLOYT] va eivat BA).
['la To Mayviolo kat To AGBE0TLO 1] TOAVWVULKT YPAUUTY TAong Selyvel pia Tdomn Helwong NG
OUYKEVTPWOTG TWV KATLOVTWY OTO EMLPAVELAKO £50(POG OG0 ATIOUAKPUVOUACTE ATIO TO «XWPO
2». MlapoAa avta 8ev pmopolpe pe BeBaldtnta mMou &ekvdel 11 {WVN ATOUOVWONG YA TO
Mayviolo kat to KdAo, kabwg ypeldlovtat Selypata oe HeyaAUTEPEG aAMOOTACELS amd 600m
amd v myn. OL ovykevipwoelg tTwv Mg+ kot Ca?* mapapévouv LYMAES kabBws 000

QTIOLAKPUVOLAOTE ATO TO «XwWPOo 2» TIPooeYYL{oupe To «Xwpo 1».

Ouadomnoinon IT' - Zuykévtpwon (ppm) KaAiouv
(K*)
oUVAPTNOEL TNG andotacng ano "Xwpo 2" (m)
100,00 8
*»
90,00
y = -0,0005x2 + 0,1969x + 42,09

80,00 T R2=0,4262
= 7000 1 *
£ 60,00 - o—— -
E ] ¢ 21 2
Q ! 2 ’
é 40,00 * \
EY
W 30,00 20

20,00 12 181 -

’ . .’
10,00 \
0,00
0 100 200 300 400 500 600
Andotaon and KEA1 (m)

SxAua 19: Opadonoinon ET’: SUYKEVTPWTIKG Aldlypappo cuykEvTpwaong (ppm) tou Kahiou (K*) cuvaptioet thg andotaong and to
«Xwpo 2»
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Ouadomnoinon IT' - Zuykévtpwon (ppm)
Mayvnoiov (Mg?*)
oUVOPTNOEL TG anmdotacng ano "Xwpo 2" (m)
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Ixnua 20: : Opadomnoinon IT’: ZUYKEVTPWTIKO ALaypappa cUYKEVTpwWOnG (ppm) tov Mayvnciou (Mg2+) CUVOPTHOEL TG ANOOTAONG ONo
TO «XWPOo 2»
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Ouadomnoinon IT' - Zuykévipwaon (ppm)
AcBeotiou (Ca?t)
OUVOPTAOEL TNG anoctaong ano "Xwpo 2" (m)
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IXAMa 21: Opadornoinon IT': SUYKEVTPWTIKG Adypappa cuykévipwong (ppm) tou AcBeotiou (Ca®') suvaptriocet ¢ andotacng and
10 «Xwpo 2
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B.5.4 Mépog Tétapto: Opadomoinon SElypaATwv ¢ TPog TV AmT0GTAGT) A0 TO

«Xwpo 3»

B.5.4.1 Opadomoinon Z’: N kot NA ané «Xwpo 3»
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Sxfua 22: Opadonoinon Z’: Aldypappa Suykévrpwong (ppm) tou Kaiou (K) cuvaptioet tg andotaong (m) N kat NA tou
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IXAMO 23: : Opadomnoinon Z’: Adypappo Suykévtpwong (ppm) tou Mayvnoiou (Mg”*) cuvaptiiceL tne andotaong (m) N kow

NA tou «Xwpou 3»
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Ouadonoinon Z - N kot NA amno "Xwpeo 3"
Zuykévipwon AoBeotiov (Ca?t)

9000,00
5

8000,00 * 4
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IXAMQ 24: : Opadomnoinon Z': Audypappo Suykévtpwang (ppm) tou AcBeotiou (Ca®*) suvaptroet g andotaong (m) N Kat
NA tou «Xwpou 3»

Me tpocavatoAtopd N kat NA amd TI§ KTNPLAKEG EYKATACTACELS TIPAUE OAX TX CTUELX TTOV
Bpiokovtal avapeoa oto «Xwpo 3» kat to «Xwpo 2» {oxnuata 22, 23, 24} (opadomoinon Z").
H emloyn Baciotnke oTi§ €&ng Tapadoxés: () we kupta mnyn pumavens Oswpoiue To «Xwpo 3»,
Aappavovtag vmoymn 6TL 6060 ATIOPAKPUVOUACTE aTO TO «XWPo 3» Ta onpela emnpedlovtal amo
mv Vmapén Twv peydAwv otaBfAwv Tou «Xwpou 2» kKAl avapévape ad&inon Twv
OUYKEVIPWOEWY, KATL IOV TEPAPATIKA emPBefaiwbnke Omws @aivetal ota Staypappata. ()
Ta onueia 11, 7 kat 4 Pplokovtal KATw amo EAAIOSEVTPA TAVW OE EAAPPWS KAAALEPYNUEVO
£dapog. (y) To vipoueTpo tng povadag eivat xaunAotepo amo oAa ta onuela EKTOS A6 TO 6 IOV
elval kal to mo Kovtwo. Me Bdon tig mapandvw mapadoxEég n tdorn avénong Kadlov kat
Mayvnoiov egnyeital, 0mwg koL 1 tdomn pelwong tov AoBeotiov (emmpealetal amod ta delypata

4 ko 5).
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B.5.4.2 Opadomoinon H': NA antd «Xwpo 3»

Ouadonoinon H - NA ano "Xwpo 3"
Zuykévtpwon KaAiov (K*)
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Sxfua 25: Opadonoinon H’: Awdypappa Suykévipwong (ppm) tou Kahiou (K') cuvaptioet tng andotaong (m) NA tou
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IxAua 26: : Opadomnoinon H': Alaypappa Zuykévipwong (ppm) tov Mayvnciou (Mg2+) CUVOPTNOEL TG anootaong (m) NA

Tou «Xwpou 3»
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Ouadonoinon H - NA ano "Xwpo 3"
Zuykévipwon AcBeotiov (Ca?t)
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IxAua 27: : Opadonoinon H': Alaypappa Zuykévipwong (ppm) tou AcBeotiov (Caz+) ouvapTroEeL TnG anootaocng (m) NA tou
«Xwpov 3»

Imnv opadomoinon H' amokAeioape ta onueia mov mpooeyyilovv to «Xwpo 2» (4 kot 5) kat
Bplokovtalr oe plx vonty evbela 0e SLAPOPETIKEG AMOOTACELS. XTNV OGVAALON TWV
Swxypappdtwyv {oxnuata 25, 26, 27} @aivetal 1 Tdon ad&NoNG TWV GUYKEVIPWOEWY OAwV
Twv katwovtwv (K*, Mg+, Ca?*) katL mov efnyeltal amd 10 KAAALEPYNUEVO £8APOG KAl TIG

ATOOTACEL TWV oNpelwv 11 kat 7 amd to «Xwpo 2», 314m kat 350m avtiotoya.
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[ YYMIIEPAYMATA-
2YZHTHXH

1 Ivpunepaocpata



1. H gmoyn ™G SewypatolnPiag, PEoel Kot TwV HETEWPOAOYIK®OV OTOXEIWV TNG
TEPLOXTG, EVVOEL T1] CUYKEVTPWOT AVTAAAGEL LWV KATIOVTWV 6T Selypata.

2. To €8a@og TépIE Twv povddwv otapAlopoy, emeiepyaciag kat fLoAoyikov Kabaplopov
TPOGPAAAETAL ATIO MEPLOGOTEPEG ATO Pl TINYEG PUTIAVOTNG, GLVIOWGS §V0 KL OE OPLOUEVES
TIEPLTTITWOELG TPELG.

3. To vrépeTpo mov BpioKeTAL Pl oNUELKT TNYY LOALVOTG EMMNPEATEL CTUAVTIKA TX
emimeda poAvvong, KabBws o VEPoPOPOG opilovtag emPBaplveTal TTEPLOGOTEPO, EMOUEVIG KAL
TO EMLPAVELAKO £8a@POGC. INUAVTIKOTEPT TINYT] LOAVVOTIG TOU ETLPAVELXKOV £8GPOUG Elval
OL KUPLEG EYKATAGTAGELS OTUABALOUOV («XDPOG 2»).

4. 0L oAV vYmAéC oVYKeVTPWOELS Tov CaZ* (ouyvd SekaTAAOLES) KoL TO YEVIKOTEPO
TPOPIA CLUYKEVTPWON G TWV AVTUAAGEILWVY KATIOVTWV ETRERLALOVOLV OTL TA U TPLKA OPUKTE
at’ émov £xel SnuovpynOei To £€8a@og ¢ TTEPLOXN G Elval aoBecTOALOIKA.

5. '060 AMONAKPUVOUACGTE ATIO TOV XWPO TNG EMEEEPYACLAG KAL TWV OQPAYEIWV 0€
NA TpocavaTtoAlopd ER@AVIETAL TAON UHEIWONG TNG CGUYKEVIPWONG O AWV TwvV
avtaAAGE WY Katdvtwy (K*, Mg+ kat Ca?+).

6. X& aMOOTAOELS MEYaAUTEPEG TwV 550 m N kot NA amd TS €yKATAOTAOELS
otafAopov Snuovpyeitatl pla {wvn amopdovwon yla to K+, kabmhg 1 ovykévtpwor] tou
dev emmpeadeTal amo v Tnyn HéAvvong.

7. E8apn mov £xouvv kaAAepynOel sp@avilovv vPmAEC OUYKEVTPWOELS OF
avtaAdadipo K+, k&tL Tov vtodnAmvel xpron Atmacpdtwy mAovola os 0Atkd KaAto. Avtifeta,
N Vmapéin Nmwv kKaAAepyewwv mov Sgv yxpetdlovtal Mmdopata, Omws Ta eAatddevrpa
oVUBAAAOVY OETIKE 0TO TPOPIA TWV CUYKEVTPOOEWV TWV AVTOAAGELLWY KATLOVTWV.

8. H pYmavomn tou em@avelakol £5A@ous TANGLOV TOU BLOAoYLKoU KaBapLlopov eivat
nmétepn amd v avtiotolyn mAnciov Twv vmoAoimwv eykatactdoswv (oc@aysioa -
enegepyaoia kat otaAiopon).

9. Ol CUYKEVTPWOELS TWV avTaAAaiipuwy Mg2+ kat Caz+ auiavovtat kabws amd Tov

Blodoykd kabaplopd TANOLAOVE TIC EYKATACTACELS OTAPRALGIOV.
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.2 Ipotaocelg

[ v €aywyn ac@aAEoTEPWY KUl TANPECTEPWY CUUTIEPACUATWY ETOUEVEG EPEVVEG
OTO EMIOTNHOVIKO TeS(0 TNG HEAETNG TNG PUTIAVONG TOU ETLPAVELAKOU £8A@POVG amd TN
Aettovpyla Blounxavik®wv pHovadwv TPEMEL va facloTtovv oe PeTpnoelg kKab’ 0An tn Stapkela
TOU £TOUG, Kuplwg dvoldn kat @OwioTwpo, Kabwg 1 cAANAemidpactn Tou €8A@OVG HE TIG
KOALPLKEG CLVONKEG KoL TO KAIPX TNG TIEPLOXNG EMNPEALEL O€ PHEYAAO BaBUO TN CUYKEVTPWOT TWV

AVTOUAAGE LWV KATIOVTWV TOV ETLPAVELXKOV £5AQOVG.

['a Vv Tpootacia Twv eda@wy, pia amd TI§ TTPOTEVOUEVES AVCELS Elval ) TIPooON KN
Amaocpatwy mAovola oe AcBéotio (Ca). Av kal ta €8den eival aoBecTOAOIKE, ETOUEVWG
mAoVolx o€ Acf€aTlo, 1 eAeyxOpevn TPooBKn Tou Ca Seopevel BPeMTIKA oTOlKElN amapalTTA

OTNV KAAALEPYELA TWV ESAPWV.

ETtiong, n Omapén Nmwv KaAAEPYELWY, OTIWGS EANLOSEVTPA, LELWVEL GE GTIUAVTIKO BaOuo
Ta emimeda ¢ puTavong kat To Babud vmoBaduLong Tov €8AQPOVG. ETOUEVWG, 1] AVATITUEN
TETOLWV KOAALEPYELWV OE YELTOVIKA €8A@N aVTIHETWTI(EL o€ évav, ieploplopévo BEPRata, Baduo

To TPOLAN A TNG PUTIAVOTG.

Y& KABe TEPIMTWON, 1| GUVEXTG CUYKEVTPWOT) KXL CUYKEVTPOTIO(NOT) IOV GUVTEAE(TAL KAl
0to kA4S0 TG Blounyavikng Xowpotpo@iag povo mpoBAnpata umopel va emupépel, TOCO
BpayxvumpoBeoua, 660 Kol pakpompoBecpua 0To TEPLBAAAOV Kol KAT EMEKTACT OTNV VYEIQ TWV
meploikwv. H avaykn va HeEYaA®VEL CUVEX®G 1 TAPAYWYN, TO EMBLUNTO TEPLOWPLO KEPSOLG
TWV ETIYEPNOEWY TIOU SPACTIPLOTIOLOVVTAL OTOV KAASO Kol 1) EVTATIKOTIOMOT NG gpyaciag
onuovpyel emmpdoBetn emPBapuvon otV LVYElX PECW TWV QUENUEVWV EKTOUTIOV AEPLWYV,
UYPWV KAl OTEPEWV PUTWV amo TIG Blounyavikeg Movadeg. AkOpa, o€ aUTEG TIG CUVONKEG 1
TaPEXOPEVN TIOLOTNTA PUTAiveL o€ SeUTEPN Holpa, TO TPoidv vTtofaduileTal Le 0, TL UTTOPEL AV TO
va onpaivel yia tov katavoAwTr). Emopévwg, ota mAaioa g Staxeiplong tov mpofBAnpatog,
XOPNYNOT KWNTPWV YL TNV QAVATITUEN TEPLOCOTEPWV WIKPWV EYKATACTACEWV EKTPOPNS
Xolpwv otnV emapxia, LaKpLd ATTO KATOIKNUEVEG TIEPLOYES, SUVNTIKA BA AVTIUETWTIL(E LI OELPA

TPOLAUATA IOV AVAPEPUIE TIAPATIAVW.

OploTikn) AVom oTo {NTNUA TNG UYLEWVNG EKTPOPNG UEYAAOUL aplBpov yolpwv o€
EKOUYXPOVIOUEVEG EYKATAOTACELG, PLE APUM OAWV TWV ATIHPAIT TWV GUVONKWV VYELAS YL TOUG

epYalOEVOUG KAl TOUG TEPIOLKOVG, UE CLUVEXWS aVABabulopévn TOLOTNTA 0TO TPOIOV Kal
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TPOOLTO OTOUG KATAVOAWTEG Bar €51ve 1 VTTAPEN ATIOKAELOTIKA KpATIKOU opea Ktnvotpopiag.
Me eEao@dAion @ONVOV {WOTPOP WV, KEVIPLKOU SIKTUOU SLAVOUNG TIPWTWV VAWV 0AAX KAl TWV
mpoiovtwy, ota mAalow Emotnuovikd Emegepyaopévouv Kevtpikol ZxedSiaocpov g
Owovopiag kat g [Mapaywyng, 0Tov 0To €MIKEVTPO Ba UTTALIVEL ] IKAVOTIONOT TWV SLAPKWG
SLEVPLVOEVWV AXTKWV aVaYK®WV Yl eAeV0epT TTpocofBaot oe VPNATG TTOLOTNTAG KL ETAPKOVG

TOCOTNTAG EL0WV SLATPOPTG.
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E.1 Metewpodoyika Xtoixeia anod otaduo XaAkidag - Maptiog 2014

MONTHLY CLIMATOLOGICAL SUMMARY for MAR. 2014

NAME: chalkida CITY: STATE:
ELEV: 200 m LAT: 38°28'00" N LONG: 23°39'00"E

TEMPERATURE (°C), RAIN (mm), WIND SPEED (km/hr)

HEAT COOL  AVG

MEAN DEG DEG WIND DOM

DAY TEMP HIGH TIME LOW TIME DAYS DAYS RAIN SPEED HIGH TIME DIR
1114 13.6 13:10 10.2 23:20 69 0.0 2.6 6.1 24.1 19:20 SSE
2 12,5 16.8 15:10 10.0 6:20 58 0.0 1.0 6.8 33.8 13:30 SW
3104 12.7 3:30 81 00:00 79 0.0 0.2 89 51.5 5:50 SE

4 11.8 17.3 14:00 7.7 5:50 6.6 0.0 1.0 9.8 45.1 21:00 NE

5 11.4 15.7 14:10 89 6:40 69 0.0 0.6 4.2 193 0:20 ESE

6 10.6 15.2 11:30 8.8 00:00 7.7 0.0 10.6 5.6 25.7 22:50 ENE
7 10.5 14.3 16:10 85 5:50 7.8 0.0 4.6 56 29.0 13:30 NNW
8 9.8 124 12:50 9.0 3:20 85 0.0 5.8 10.8 46.7 13:20 NNE

9 7.6 94 1:10 6.7 16:50 10.7 0.0 3.8 18.2 61.2 7:00 NE

10 7.0 9.1 11:30 5.7 00:00 11.3 0.0 0.2 10.3 43.5 0:10 NW
11 6.2 81 15:20 52 6:50 12.1 0.0 1.2 89 33.8 21:20 NW
12 9.9 13.8 15:40 6.1 1:10 84 0.0 0.0 13.0 49.9 11:40 NNW
13 10.6 14.1 12:30 8.1 4:00 7.8 0.0 0.0 9.3 49.9 14:30 NE
14 11.2 163 15:30 7.1 4:50 7.2 0.0 0.0 3.1 17.7 10:20 W
15 12.8 18.7 15:20 7.4 7:20 5.5 0.0 0.0 4.5 22.5 20:50 SSE
16 139 184 14:40 9.7 7:00 44 0.0 0.0 6.6 38.6 12:50 ESE
17 14.8 199 14:30 9.5 3:10 3.7 0.2 0.0 10.8 66.0 11:10 NW
18 17.2 22.6 15:00 11.9 5:00 2.2 1.1 0.0 3.7 17.7 0:30 W
19 18.3 24.6 15:20 13.8 5:30 1.4 1.5 0.0 6.4 25.7 13:40 E
20 15.3 17.6 3:20 11.0 23:30 3.1 0.0 0.0 145 579 4:10 NE
21 13.3 17.6 12:10 9.9 6:50 5.1 0.0 0.0 10.5 45.1 14:10 NNW
22 14.3 199 16:40 99 5:50 4.1 0.1 0.0 69 24.1 1:50 NW
23 15.9 22.2 15:10 11.1 6:40 3.1 0.6 0.0 5.8 24.1 15:50 ESE
24 15.4 204 14:50 12.2 5:20 3.1 0.2 0.0 6.8 30.6 15:20 S
25 13.6 17.7 15:00 10.1 5:20 4.8 0.0 0.0 7.2 338 3:20 W
26 14.7 20.0 14:40 10.7 4:50 3.7 0.1 0.0 89 37.0 12:30 S
27 15.7 19.8 13:00 12.6 3:00 2.7 0.1 0.0 13.2 54.7 18:00 ESE
28 15.8 21.2 12:50 119 6:50 2.8 0.3 0.0 5.5 32.2 11:10 WNW
29 12.3 15.6 15:40 9.6 11:50 6.1 0.0 5.2 109 45.1 16:40 WNW
30 10.7 13.6 15:20 9.1 5:40 10.8 0.0 0.0 14.8 41.8 6:20 NNE
31 119 171 16:10 7.3 5:50 6.4 0.0 0.0 6.8 25.7 1:00 W

125 246 19 52 11 188.7 4.0 368 85 66.0 17 NW
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E.2 Metewpodoyika Xtolyxeia ano otadno XaAkidag - Ampiiiog 2014

MONTHLY CLIMATOLOGICAL SUMMARY for APR. 2014

NAME: chalkida CITY: STATE:
ELEV: 200 m LAT: 38°28'00" N LONG: 23°39'00"E

TEMPERATURE (°C), RAIN (mm), WIND SPEED (km/hr)

HEAT COOL  AVG

MEAN DEG DEG WIND DOM

DAY TEMP HIGH TIME LOW TIME DAYS DAYS RAIN SPEED HIGH TIME DIR
1 15.6 22.0 16:40 9.8 6:50 3.4 0.6 0.0 3.2 19.3 15:30 ESE

2 17.3 23.1 16:50 12.8 6:10 1.9 09 0.0 5.8 27.4 18:40 ESE

3 16.2 20.6 16:10 12.6 6:50 2.4 0.3 0.0 6.1 29.0 7:00 W

4 16.4 22.3 15:00 12.4 0:50 2.6 0.6 0.0 6.0 27.4 15:00 SSE
517.2 20.4 13:40 150 2:40 1.4 0.3 0.0 13.7 45.1 17:30 ESE

6 16.4 19.7 15:20 14.6 6:00 2.0 0.1 0.0 14.6 40.2 16:10 SE

7 139 179 16:40 11.2 6:40 4.4 0.0 0.2 11.4 45.1 14:50 WNW
8 15.1 19.6 16:50 109 6:00 3.4 0.1 0.0 7.4 209 12:20 WNW
9 174 24.2 15:30 124 6:40 2.2 1.3 0.0 53 29.0 17:20 S

10 13.9 19.8 14:30 9.3 22:50 4.4 0.0 6.8 109 53.1 16:00 NNW
11 12.0 18.8 14:10 8.2 21:40 6.2 0.0 2.0 8.0 43.5 18:10 NW
12 12.4 184 17:20 79 7:00 59 0.0 0.0 7.7 354 18:30 NW
13 14.3 18.3 13:30 10.7 6:00 4.1 0.0 0.0 4.8 24.1 17:30 ENE
14 14.4 184 16:20 10.8 6:30 3.9 0.0 0.2 53 24.1 18:30 SE
15 16.5 23.1 15:00 11.7 7:30 2.7 0.9 0.0 9.2 37.0 17:20 S
16 154 19.4 13:00 12.5 7:10 3.0 0.1 0.2 10.0 46.7 12:30 S
17 12.2 15.1 14:30 10.3 23:50 6.2 0.0 1.2 4.8 24.1 8:30 W
18 12.3 17.7 14:20 8.6 5:20 6.1 0.0 1.0 9.8 37.0 14:20 SSW
19 13.6 19.5 16:30 89 5:50 4.8 0.1 0.0 85 41.8 14:40 SE
20 16.7 23.3 15:50 11.6 4:10 2.5 09 0.0 5.6 32.2 17:50 S
21 17.6 22.1 16:50 13.8 6:20 1.2 0.4 0.4 7.2 38.6 17:00 ENE
22 18.2 239 14:00 129 6:00 1.3 1.2 0.0 5.5 24.1 17:40 WNW
23 18.5 23.7 13:30 145 6:50 09 1.2 0.0 4.3 48.3 23:50 NE
24 19.7 25.8 15:30 14.2 7:10 0.7 2.1 0.0 6.6 41.8 0:10 SW
25 19.2 24.8 15:30 16.2 3:20 0.6 1.5 0.0 6.0 30.6 15:00 W
26 16.6 21.2 16:10 14.3 5:30 19 0.2 1.2 9.2 37.0 0:40 SSE
27 14.1 154 9:20 11.8 13:50 4.3 0.0 15.0 7.1 32.2 12:50 WNW
28 14.4 185 13:50 11.6 4:10 39 0.0 1.0 6.3 40.2 15:00 NW
29 17.2 23.2 15:50 13.0 1:30 2.1 09 0.0 7.1 40.2 16:50 SW
30 16.8 21.7 15:30 12.3 6:50 2.2 0.7 0.0 53 25.7 4:20 WNW

15.7 258 24 79 12 92.6 14.2 29.2 7.4 53.1 10 ESE
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E.3 Metewpodoyika Xtolxeia ano otaduo Xaikidag - Mdaiog 2014

MONTHLY CLIMATOLOGICAL SUMMARY for MAY. 2014

NAME: chalkida CITY: STATE:
ELEV: 200 m LAT: 38°28'00" N LONG: 23°39'00"E

TEMPERATURE (°C), RAIN (mm), WIND SPEED (km/hr)

HEAT COOL  AVG

MEAN DEG DEG WIND DOM

DAY TEMP HIGH TIME LOW TIME DAYS DAYS RAIN SPEED HIGH TIME DIR
1179 23.3 14:50 13.1 7:20 1.6 1.2 0.0 6.1 30.6 17:10 WNW
2 18.3 23.8 15:10 141 4:30 1.3 1.3 0.0 5.8 32.2 18:40 NNE
317.4 22.2 15:20 129 6:30 1.5 0.7 0.4 85 48.3 17:10 SE

4 19.0 24.6 14:50 144 6:50 1.0 1.7 0.0 7.4 30.6 0:40 SW
5169 21.7 13:30 139 5:00 19 0.6 04 7.4 30.6 14:50 W

6 149 17.7 15:40 12.7 4:40 3.4 0.0 1.4 13.5 499 15:40 NE

7 15.8 20.3 13:50 12.7 1:50 2.6 0.1 0.0 13.4 499 13:10 NE

8 16.6 21.3 16:20 12.0 6:30 2.3 0.6 0.0 12.6 40.2 12:00 NNW
9 17.6 22.4 15:40 134 6:50 1.6 0.8 0.0 9.7 53.1 10:20 NE
10 18.1 25.2 16:50 129 6:10 1.7 1.4 1.2 51 29.0 3:10 W
11 21.2 28.1 16:30 16.3 6:20 0.4 3.3 0.0 5.6 27.4 18:40 WNW
12 22.0 29.1 16:40 16.6 6:30 0.2 3.8 0.0 4.3 22.5 15:50 ESE
13 23.2 29.4 15:20 18.3 6:30 0.0 49 0.0 48 274 17:30 S
14 23.2 29.8 13:40 17.0 23:50 0.1 4.9 0.0 12.9 53.1 20:00 S
15 18.2 23.6 14:10 14.0 5:20 1.2 1.1 0.0 9.2 41.8 15140 W
16 17.1 23.6 16:20 12.2 6:30 2.2 09 0.2 7.4 354 16:10 SW
17 17.5 239 16:20 12.2 5:40 2.1 1.2 0.0 5.8 27.4 18:10 NW
18 19.1 25.4 15:00 14.4 5:50 1.1 1.8 0.0 7.9 25.7 16:30 NW
19 19.0 25.1 15:00 15.3 6:40 0.7 1.4 0.2 4.3 29.0 15:10 E
20 19.9 25.6 17:20 15.3 6:20 0.7 2.2 0.0 7.7 354 17:50 WNW
21 20.6 249 17:00 15.8 5:50 0.4 2.7 0.0 13.4 49.9 10:50 NE
22 219 26.6 13:40 17.0 4:20 0.1 3.7 0.0 12.1 53.1 14:10 NE
23 23.4 29.5 16:10 19.0 6:50 0.0 5.1 0.0 7.4 29.0 13:10 WNW
24 248 31.6 15:30 19.7 7:00 0.0 6.4 0.0 5.3 22.5 11:00 SE
25 245 319 15:50 18.6 6:10 0.0 6.2 0.0 7.6 29.0 20:20 WNW
26 25.0 31.4 15:00 19.0 6:20 0.0 6.7 0.0 8.0 45.1 23:30 SE
27 245 31.2 17:30 183 6:10 0.0 6.2 0.0 6.1 32.2 0:10 SSE
28 25.6 33.4 15:20 204 5:30 0.0 7.3 0.0 7.7 37.0 17:20 NW
29 23.5 294 12:00 18.1 21:40 0.0 5.2 1.4 9.5 46.7 18:00 SSE
30 20.3 24.5 18:20 17.1 4:20 0.2 2.2 0.0 9.7 43.5 13:50 W
31 21.2 26.0 14:40 174 5:00 0.1 29 0.0 7.2 30.6 1:50 NW

20.3 334 28 120 8 282882 52 82531 9 WNW
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E.4 Metewpodoyika Xtolxeia ano otaduo Xaikidag - lovviog 2014

MONTHLY CLIMATOLOGICAL SUMMARY for JUN. 2014

NAME: chalkida CITY: STATE:
ELEV: 200 m LAT: 38°28'00" N LONG: 23°39'00"E

TEMPERATURE (°C), RAIN (mm), WIND SPEED (km/hr)

HEAT COOL  AVG

MEAN DEG DEG WIND DOM

DAY TEMP HIGH TIME LOW TIME DAYS DAYS RAIN SPEED HIGH TIME DIR
1 21.2 26.1 14:40 17.2 6:20 0.1 29 0.0 7.7 29.0 15:00 WNW
2 20.5 249 14:50 17.3 3:30 0.2 2.3 0.0 8.4 33.8 13:20 WNW
3 16.8 20.3 9:20 14.7 20:40 1.6 0.1 0.4 4.7 225 22:30 N

4 164 19.5 17:20 143 2:00 2.1 0.1 10.0 10.1 41.8 12:40 NNW
521.4 27.7 16:10 164 5:30 0.4 3.5 4.2 82 37.0 17:10 NW

6 23.2 28.2 15:30 183 4:40 0.0 4.8 0.4 119 515 11:40 NW
7 24.5 30.0 15:20 19.7 6:00 0.0 6.2 0.0 6.9 33.8 13:00 WNW
8 23.2 25.7 17:20 20.4 10:50 0.0 4.8 0.0 12.6 53.1 17:50 NW
9 22.3 26.3 13:50 18.2 2:50 0.0 4.0 2.4 13.5 54.7 15:40 WNW
10 23.9 27.0 18:00 20.9 5:00 0.0 5.6 0.2 16.6 59.5 15:40 NE
11 25.7 309 17:50 19.9 5:00 0.0 7.4 0.0 7.7 354 14:10 W
12 25.5 29.8 16:20 204 7:30 0.0 7.2 1.0 10.6 30.6 5:20 NE
13 259 31.5 16:50 20.4 5:40 0.0 7.5 0.0 6.3 22.5 13:20 WNW
14 27.3 33.7 15:40 21.5 6:00 0.0 89 0.0 6.6 30.6 15:00 ESE
15 22.8 31.1 12:50 17.8 17:10 0.0 4.5 2.4 7.7 40.2 6:40 NNW
16 239 314 16:20 17.5 5:00 0.1 56 0.0 56 24.1 16:50 W
17 26.4 32.6 15:10 20.9 6:20 0.0 8.1 0.0 3.7 209 12:10 E
18 27.7 34.2 17:10 21.6 6:50 0.0 9.4 0.0 4.8 22.5 13:10 S
19 25.8 31.2 17:40 22.1 6:40 0.0 7.5 0.0 10.0 46.7 18:10 WNW
20 23.9 29.0 15:00 20.4 5:00 0.0 5.6 0.0 9.8 38.6 1:40 WNW
21 249 31.0 16:10 20.1 6:30 0.0 6.6 0.0 8.4 33.8 19:10 NW
22 249 31.3 15:10 209 4:30 0.0 6.6 0.0 8.7 354 16:50 NNW
23 25.4 31.7 16:30 19.7 6:30 0.0 7.1 0.0 6.6 32.2 16:10 WNW
24 27.2 339 16:20 21.7 6:50 0.0 89 0.0 4.7 209 11:50 WNW
25 30.2 38.0 16:50 22.5 6:20 0.0 11.8 0.0 53 24.1 13:50 W
26 33.1 40.6 14:50 27.0 6:50 0.0 14.7 0.0 6.4 30.6 13:40 W
27 32.5 39.6 14:50 25.7 00:00 0.0 14.2 0.0 7.2 46.7 23:40 S
28 25.1 289 15:20 22.7 5:30 0.0 6.7 0.0 21.7 69.2 3:40 NE
29 24.8 30.6 14:10 20.5 5:30 0.0 6.5 0.0 109 41.8 16:30 NE
30 26.3 33.7 17:00 20.8 6:20 0.0 8.0 0.0 7.7 274 12:10 W

248 40.6 26 143 4 431969 21.0 8.7 69.2 28 WNW
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E.5 Metewpodoyika Xtoyxeia anod otaduo Xteviic EvBolag - Maptiog 2014

MONTHLY CLIMATOLOGICAL SUMMARY for MAR. 2014

NAME: Steni

ELEV:450 m LAT:38deg36min LONG: 23deg 48min

TEMPERATURE ('C), RAIN (mm), WIND SPEED (km/hr)

AVG
MEAN

DAY TEMP HIGH TIME LOW TIME RH RH RAIN SPEED HIGH TIME DIR

MAX MIN

WIND

DOM

01 9.8
02 10.3
03 9.3
04 9.6
05 8.6
06 8.5
07 9.0
08 7.9
09 5.3
10 4.9
11 4.2
12 7.0
13 8.0
14 8.7
15 10.8
16 11.0
17 11.8
18 14.0
19 15.8
20 12.6
21 10.9
22 12.2
23 13.7
24 13.7
25 10.7
26 12.0
27 13.6
28 12.5

12.0 13:30 8.2 07:50
14.3 14:40 6.5 22:50
109 02:40 6.9 23:50
16.0 14:20 4.7 07:20
15.0 14:10 4.9 06:50
14.8 12:00 5.4 03:00
12.4 11:40 6.7 02:40
8.5 02:00 7.1 23:40
7.3 00:00 4.1 20:20
6.2 11:20 4.0 23:30
5.3 14:00 3.4 07:50
11.2 14:50 3.9 00:00
11.3 12:00 4.8 02:10

92 81 8.6
92 54 2.0
95 69 22.0
95 53 4.6
92 54 0.2
91 61 9.0
93 73 6.2
92 77 15.0
90 82 71.2
92 82 45.2
91 83 24.0
88 48 0.2
86 52 0.0

4.4 274 22:20 NNE
4.5 37.0 01:20 SSE
11.6 51.5 08:30 W
4.7 30.6 19:40 NNE
51 24.1 15:10 NNE
49 274 13:50 NE
3.4 32.2 18:10 NNE
6.7 56.3 08:30 N
14.8 74.0 03:10 N
14.5 64.4 00:30 NNE
11.5 30.6 05:00 N
9.9 43.5 01:30 NNE
13.7 41.8 12:30 N

15.2 11:40 4.0 06:50 77 41 0.0 7.9 32.2 14:20 NNE

18.4 13:20 4.5 04:50
16.4 12:50 6.7 06:00
17.6 13:40 7.0 05:00
21.6 12:30 8.2 05:30
24.1 13:5010.2 03:40
15.9 03:50 7.8 23:40
15.1 10:50 6.7 06:30
19.1 13:40 6.1 06:30
21.1 14:00 8.3 06:30
19.7 14:30 9.7 05:20
15.5 14:20 5.4 06:40
179 12:10 6.9 05:40
18.1 12:00 9.2 06:50
18.7 12:40 7.8 07:00

77 37 0.0
83 42 0.0
85 47 0.0
72 30 0.0
67 33 0.0
73 34 0.0
74 52 0.0
79 47 0.0
77 42 0.0
85 48 0.0
84 43 0.0
81 50 0.0
82 50 0.0
89 42 0.6

29 9.6 11.3 16:20 7.1 23:40 95 68 21.2
30 8.1 10.8 01:30 6.7 08:20 87 58 0.0 8.6 51.5 16:10 NNE
31 10.1 17.2 15:00 3.3 07:40 84 58 0.0 4.2 33.8 00:40 NNE

10.1 241 19 33 31 85.254.5230.0 6.8 80.5 20 NNE

5.7 27.4 13:40 NNE
6.4 38.6 10:10 NNE
53 418 11:30 NE
2.8 33.8 14:50 NNE
3.1 25.7 14:50 NNE
9.3 80.5 07:00 NE
6.7 579 16:00 NE
5.2 25.7 14:20 NNE
4.5 22.5 15:00 NNE
3.4 25.7 14:30 NNE
6.8 41.8 13:00 SSE
5.0 45.1 12:20 NNE
7.4 43.5 18:00 NNE
4.7 41.8 17:00 NE
3.6 451 10:40 N
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E.6 MetewpoAdoykd Etolxela ano otaduo Xtevi)c EvBoiag - Atpidiog 2014

MONTHLY CLIMATOLOGICAL SUMMARY for APR. 2014
NAME: Steni ELEV:450 m LAT:38deg36min LONG: 23deg 48min
TEMPERATURE ('C), RAIN (mm), WIND SPEED (km/hr)

AVG

MEAN MAX MIN WIND DOM

DAY TEMP HIGH TIME LOW TIME RH RH RAIN SPEED HIGH TIME DIR
01 13.0 21.1 13:50 6.4 03:50 82 47 0.0 3.9 24.1 16:40 NNE
02 15.1 21.8 14:50 9.7 03:30 79 49 0.0 7.2 19.3 16:50 NE
03 14.4 21.2 14:10 9.2 06:50 83 60 0.0 3.3 19.3 13:10 NNE
04 14.6 22.1 15:00 9.6 04:40 85 37 0.0 4.3 20.9 13:10 NNE
05 15.6 18.2 14:0012.3 04:30 75 44 0.0 3.9 37.0 15:30 NNE
06 149 18.1 11:4012.4 23:40 91 62 1.2 4.1 33.8 09:30 NNE
07 11.9 144 12:5010.4 07:00 93 68 1.2 6.6 51.5 16:00 NNE
08 13.4 18.8 15:3010.1 23:30 83 55 0.0 7.3 37.0 00:40 NNE
09 14.8 22.4 15:30 88 06:10 85 45 0.0 5.7 27.4 15:40 NNE
10 11.3 18.6 14:30 8.1 23:50 86 62 3.0 9.0 45.1 15:30 NNE
11 9.5 16.8 14:30 4.3 07:20 91 36 6.6 3.1 32.2 18:40 NNE
12 9.5 16.8 14:20 3.6 06:50 92 40 0.4 2.8 27.4 14:20 NNE
13 11.4 17.2 16:10 6.5 03:40 87 44 0.0 3.2 19.3 17:00 NE
14 119 16.6 13:00 79 07:20 90 52 0.0 7.5 30.6 13:50 NNE
15 139 21.3 13:20 7.8 02:10 84 45 0.0 6.7 33.8 14:50 S
16 12.8 19.3 13:20 89 04:10 91 52 24 8.1 40.2 12:50 SSW
17 9.5 11.1 00:00 7.5 22:10 92 79 0.8 10.0 38.6 14:40 NNE
18 10.0 15.6 15:00 6.3 07:30 92 53 0.0 7.5 35.4 15:50 SSE
19 9.9 16.8 15:40 4.2 06:40 88 57 0.0 5.2 32.2 16:20 NNE
20 13.6 21.0 15:00 7.2 05:20 86 47 0.0 6.3 24.1 13:50 NNE
21 15.8 20.6 17:0011.4 07:10 84 44 0.2 4.2 33.8 17:20 NNE
22 18.0 26.0 14:2011.7 06:10 84 49 0.0 3.8 16.1 13:30 NNE
23 199 24.2 23:2014.8 07:10 74 32 0.0 3.8 38.6 22:20 NNE
24 18.3 22.4 13:1012.6 07:30 83 40 0.0 5.1 33.8 01:00 SSE
25 16.2 21.4 13:1012.5 03:00 86 61 1.4 3.5 29.0 12:00 NE
26 14.7 19.1 16:5011.8 23:40 91 70 4.0 3.6 22.5 20:20 N
27 12.4 148 16:00 9.8 23:50 93 81 16.8 6.0 33.8 11:00 NNE
28 11.2 16.6 11:30 82 06:30 94 76 14.2 3.5 30.6 15:30 NNE
29 13.8 199 12:50 8.6 06:40 92 51 0.0 10.8 33.8 16:20 NE
30 13.1 189 15:50 8.2 05:50 84 50 0.0 11.1 35.4 15:10 SSE

13.5 26.0 22 3.6 12 86.7529 52.2 5.7 51.5 7 NNE

-127 -



E.7 Metewpodoykd Etolxeia ano otaduo Xtevi) EvBoiag - Maiog 2014

MONTHLY CLIMATOLOGICAL SUMMARY for MAY. 2014
NAME: Steni ~ ELEV:450 m LAT: 38deg 36min LONG: 23deg 48min
TEMPERATURE ('C), RAIN (mm), WIND SPEED (km/hr)

AVG

MEAN MAX MIN WIND DOM

DAY TEMP HIGH TIME LOW TIME RH RH RAIN SPEED HIGH TIME DIR
01 14.9 21.8 13:50 9.4 04:00 86 46 0.2 99 27.4 14:10 NNE
02 15.2 21.3 15:2010.2 04:50 87 48 0.0 8.1 20.9 15:10 NNE
03 15.5 209 13:3010.8 06:30 85 60 0.0 5.2 29.0 13:10 NE
04 16.7 21.8 13:5010.7 06:30 88 48 0.0 3.0 354 12:10 SSE
05 14.0 18.8 10:3010.0 06:40 83 58 0.0 4.4 32.2 14:30 NE
06 12.8 14.8 09:1011.8 22:40 88 64 1.4 10.6 56.3 16:20 NE
07 13.5 158 14:2011.8 07:20 77 48 0.0 129 62.8 15:30 NE
08 14.2 17.1 14:5010.9 05:10 73 44 0.0 9.3 49.9 10:00 NE
09 149 178 17:1011.8 23:40 75 47 0.0 139 724 10:30 NE
10 16.0 22.6 15:0010.7 05:40 81 37 0.0 10.7 24.1 16:00 NNE
11 18.3 25.2 15:5012.3 06:10 77 44 0.0 7.1 30.6 12:40 NNE
12 18.7 25.6 16:4013.0 04:20 78 36 0.0 4.5 209 11:20 NE
13 20.5 27.3 15:5015.7 06:50 79 38 0.0 3.8 24.1 16:00 NE
14 20.2 27.6 13:2013.3 23:50 72 36 0.0 7.0 53.1 18:30 NNE
15 14.6 209 14:20 9.2 06:10 82 44 0.0 5.4 38.6 11:40 SSE
16 13.7 21.8 13:30 7.9 06:00 83 38 0.2 3.1 29.0 17:40 NE
17 14.2 20.7 14:20 7.6 06:10 81 39 0.0 3.0 29.0 13:10 SSE
18 159 23.2 14:20 9.7 05:50 82 40 0.0 4.1 25.7 17:10 SSE
19 16.3 22.7 12:5011.8 04:40 85 52 0.6 2.9 225 13:50 NE
20 17.4 234 12:1012.4 06:00 84 41 0.0 4.1 38.6 16:00 NNE
21 18.4 21.2 12:1013.1 06:20 67 36 0.0 5.8 69.2 15:40 NE
22 18.6 22.6 14:0013.5 02:20 77 53 0.0 5.1 45.1 17:10 NNE
23 20.3 24.2 17:0015.9 04:10 78 34 0.0 7.9 30.6 12:00 NE
24 21.4 28.2 12:5015.1 06:10 68 41 0.0 3.6 25.7 16:40 NE
25 22.3 29.8 14:1015.6 06:10 79 43 0.0 2.9 27.4 15:10 NNE
26 23.2 299 13:5018.1 06:20 80 39 0.0 4.5 38.6 23:30 NNE
27 22.3 29.0 14:5015.8 05:50 82 38 0.0 3.1 354 00:00 NNE
28 22.5 30.5 16:0016.2 06:20 76 24 0.0 2.7 27.4 16:50 NE
29 21.3 28.6 11:2015.8 23:40 88 35 0.6 3.7 40.2 17:30 NNE
30 17.5 22.0 16:5013.3 04:30 86 56 0.0 4.2 32.2 14:20 SSE
31 17.7 24.3 14:1013.3 06:10 90 46 3.2 4.7 37.0 14:20 NNE

175305 28 7.6 17 805436 6.2 58 724 9 NE
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E.8 Metewpodoykd Etolxeia amo Tov otaduo tneg Xtevng EvBolag - Iovviog 2014

MONTHLY CLIMATOLOGICAL SUMMARY for JUN. 2014
NAME: Steni ELEV:450 m LAT:38deg36min LONG: 23deg 48min
TEMPERATURE ('C), RAIN (mm), WIND SPEED (km/hr)

AVG

MEAN MAX MIN WIND DOM

DAY TEMP HIGH TIME LOW TIME RH RH RAIN SPEED HIGH TIME DIR
01 17.4 22.8 13:0013.0 07:00 87 47 0.0 3.2 354 15:30 NNE
02 16.8 21.4 15:3012.6 05:50 88 43 0.2 4.6 37.0 13:20 NE
03 14.6 17.3 08:5012.8 05:00 91 56 4.6 4.1 38.6 15:30 NNE
04 14.4 16.3 18:0013.3 01:30 95 81 28.0 3.5 45.1 03:00 NNE
05 18.1 23.3 15:5012.8 05:50 93 39 0.0 4.4 38.6 14:20 NNE
06 19.5 24.3 16:2014.3 04:20 79 46 0.0 5.3 38.6 14:40 NE
07 21.1 25.6 14:3015.1 06:20 80 45 0.0 4.8 32.2 17:00 NE
08 19.8 22.2 08:2016.9 04:20 85 61 0.8 8.5 75.6 16:10 NNE
09 20.5 229 12:3018.6 07:20 78 64 0.0 9.0 61.2 15:30 NE
10 21.2 23.6 15:5019.1 23:50 77 64 0.0 10.2 57.9 03:00 NNE
11 23.6 27.2 15:2019.1 00:00 77 48 0.0 6.2 33.8 14:20 NE
12 22.3 25.2 15:4017.9 23:30 72 44 0.2 7.7 483 17:00 NE
13 22.8 27.6 14:4017.7 00:50 70 48 0.0 4.1 29.0 12:10 NE
14 24.0 32.1 13:1017.2 06:10 74 38 0.0 5.8 29.0 15:10 NNE
15 19.8 29.7 12:1014.2 22:20 90 51 11.6 10.5 41.8 13:30 NE
16 21.2 28.6 14:4014.1 01:20 87 37 0.0 144 22.5 18:20 NE
17 23.2 29.4 15:2017.4 04:00 78 41 0.0 14.4 24.1 17:10 NNE
18 24.8 31.2 13:2020.4 07:40 70 37 0.0 13.7 27.4 16:30 NE
19 22.7 29.2 13:4017.8 06:40 77 38 0.0 159 41.8 18:40 NE
20 20.2 254 12:2014.7 06:00 79 45 0.0 17.8 29.0 19:00 NE
21 21.8 28.3 15:2015.9 06:30 78 37 0.0 169 30.6 13:40 SSE
22 21.5 25.3 13:0018.3 07:10 73 55 0.0 14.2 32.2 14:40 N
23 22.1 26.6 11:5016.2 04:40 73 38 0.0 8.3 354 14:30 NE
24 24.7 31.7 16:2017.9 06:50 61 37 0.0 7.0 33.8 14:30 NNE
25 27.2 352 15:3019.8 06:40 71 29 0.0 7.6 38.6 03:40 NE
26 28.0 37.0 14:4022.1 03:30 56 20 0.0 79 38.6 15:10 NE
27 27.6 35.6 15:0022.1 05:10 57 25 0.0 14.0 30.6 14:10 NE
28 21.7 24.7 00:2019.8 08:10 82 59 0.2 16.0 83.7 04:40 NE
29 21.6 24.0 15:1019.3 04:40 74 36 0.0 10.1 61.2 12:20 NE
30 24.1 31.7 15:0018.0 06:10 67 39 0.0 7.9 32.2 03:20 NNE

21.6 37.0 26 12.6 2 773449 456 93 837 28 NE
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