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EYXAPIZTIEZ

H Tmtapoboa PEAETN TIPAYMATOTIOINONKE OTA TIAGICIO TITUXIOKKC
epyaciag oto TpApa PuTIKAC & ZWIKAC TTapaywyng Tou lMavemioTnuiov
@ecooAiag. ZKOTIOC TNC €pyaaciag €ival va mapouvaidoel T duvatotnta
OVATITUENC TWV LOATOKOAAIEPYEIWV HUE TIAPAAANAN OpBOAOYIKY dlaxeEipion
TOUL QULOIKOU TTAOUTOU.

O peAeNTNC eKEPAlEl TIC €LXOPIOTiEC TOu, oTa PEAN AEM Ttou
Mavemiotnuiov OscoaAiag, AvaTIANPWTH KABnynt k. A. ©€0dwpou Kal
TOUC AEKTOPEC K. . Mavaylwtdkn Kal K. A. Z@ouyydpn yia tnv eTRAsdn TNg
Epyaciag Kal Tn XProiun oLUPBOAN TOug OTNV TEAIKN TNG dIAPOPPWOT).
Emiong euvxaplotie¢ armevBuvovtal otov K. A. Kovidn, gpeguvni) A' ToUL
EBvikoU Kevipou OaAaaaciwv Epsuvwv (E.K.O.E.), yia Tnv mapoxn Xproihwv

OTOIXEiWV.

lyvatiog Xatdndlopavtnig
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EIZATQrH

1. EIZArQrH

Ol LOATOKOAAIEPYEIEC GAV TEXVIKI] TIOPAYWYNC TPOPiUwV ival
YVWGOTH) OTI0 apXaIOTATWY XPOVWV. YTIAPXOUV EVOEIEEIC OTI TTOPOUOIEC
dladikaaoieg xpnoldotolovviav otnv Ivdovnaoia kal tnv Kiva to 4000
mX, 2Z& TA@OLC Twv dPapaw TOL XPovoAoyouvtal To 2000 m.X.
€lKovietal n  eKIpO@N  TAATIOG  OfF vdpoaoTAOIa. H
KUTIPIVOKOAAIEPYEID XpOvoAoyeital armdé 1o 1000 m.X otnv Kivao.
M'vwaoTo gival eTtiong OTI 01 Pwpaiol auTOKPATOPEC APECKOVTAY TNV
Bpwaon OTPEeIdIV  TIOU  OAIELOVTIAV  OTI0  TIACCAAOUC  EIOIKA
TOTTIOOETNPEVOLC OTO BOAACCIO0 TIEPIBAANOV WOTE VO CUYKEVTPWVETAI
0 yOvoC TOUCG. XTov EupwTidikd Xwpo €EAAAOL ato 1o 1200 p.X.
YyIVOTOV N EKTPO@N] PapIwV YAUKOU VEPOU OTIWG N ToLpPva, N UTpIava,
TO TIOTOMOAABPOKO K.0.. Ta @UKIO TIOU ATIOTEAOUV €va BaCIKO €id0Cg
dlatpo@nC o€ TTOAAOUC (ACIATIKOUC KUPIWE) AaoUC EKTPEPOVTAL GTNV
lartwvia arté to 1700 y.X.

>tnv EANGSO N €€EMEN TwV LOATOKOAAIEPYEIWV NTOAV OXEOOV
TOLTOXPOVN PE aUTH TOL EupwTaikol XWPEOU. ZUVICTATO KLPIwC o€
HMEBOBOUC EYKAWPBIOHOU OAIEVUATWY O€ KAEIOTEC AEKAVEC (KAEIOTOUC
KOATTOUC, AIUVOBAAOCCeC K.T.A.) Kal TN d1aTrpnon Toug YE OKOTIO TNV
EVUKOAOTEPN aAicvuon Touc. TNV deKaetia Tov 1950 n eKTPOPN TNG
TIECTPOPAC Eival OTA TIPWTA TNC BriuaTta.

QOoT1OC0 TTOPA AUTH TNV apxaia TTPOEAEVCT Kal EQAPOYT TOUC
N OUCIOCTIKI] KOl OAPOTWONG QVATITUEN TWV ULOATOKOAAIEPYEIWV
onUeIWONKe povo Ta teAevtaia 30 xpoOvia KATA Ta oTtoia cupBaivouv
Ta €&NC:

1. Z1a on eKTpePOEva Papia YAUKOU vepoU TIpOaTiBevTal Kal €idn

BaAdcaia i} LPAAPLPWV VEPWV,
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EIZArQrH

2. 21NV JladIkogia €KTPOPIC TIPOCTIBEVTAL AVTITIPOCWTIOl OXEOOV
OAWV TWV KATNYOPIWV TWV LOPORIWV OPYOVICHWVY Kal

3. YiveTal EQIKTOC 0 TIANPNG  EAEYXOC OXI HOVO TNCG dIATPOPRC OAAG
KOl OAWV TWV (QUOCIOAOYIKWV KOl BIOAOYIKWVY SIASIKACIWY TWV
EKTPEPOUEVWV OPYAVIOUWY Kal TOL TIEPIBAAAOVTOC TOULCG dnAadn
TOU VePOU.

& OUTA av OULVULTIOAoyiooupe TNV av&énon Tou PIoTIKOU
ETUTIEOOV, ME OULVETIEID TNV OAoEva Kal avéavopevn dnNtnon
OAIEVPATWV- TPOQIPWY LYPNANG TTOIOTNTOC Kal BloAoyikng agiag (o€
ouLVOLOOUO MPE TNV OULVEXIZOMUEVN ULTIEPAAIELON TWV ULTIAPXOVIWV
OAIEVTIKQWV  TTEdiwV) OULUTIEPAIVOLPE  €UKOAO  YIATI ol
LOATOKOAAIEPYEIEC €POaCAV OTO ONUEPIVO OnueEio avatttuéng
WOoTe va OIEKOIKOUV pia cofapry Béon otnv 1000 ETUTOAKTIKI
avAyKn Topaywyne TPo@ipwv Kal 1dlaitepa (WIKWV TIPWTEIVWV
ylo avBpwTiivn Katavaiwaon (MarmovtcoyAou 1992).

O1 TIPOPBAEYEIC YyIO TOV TOMED OUTO TNG TIPWTIOYEVOU(G
TIOPAYWYNCG €ival TOLAAXIOTOV €UOIWVEC. ZUPPWVA PE OTOIXEIO TOL
F.A.O. (FFI, 1994) ta TIpoiovia ULOOTOKOAAIEPYEIWV OE TIOYKOOUIO
KAipoka rtav 1o 1973 5 ek. 1O0vol, To 1985 Eemtepvovoav ta 10.6 eK.
TOVOULC, TO 1992 £€@Bacav Ta 13.9 gk. TOVOUC Kal Pe TIPORAsYN 0TI TO

2000 va Eeepacouvia 22.2 K. TOvou( (dldypauua 1)

MpoBAswn yia to 2000

K 30 A

LU 1973 1985 1992 2000

Alaypappa 1. Mpoiovta YdatokaAAlepyelwyv (FAO 1994)

5
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EIZATQrH

H EAGda péoa oe Alya XpOvia KOATAPEPE va YIVEL N TIPWTN
TIapaywyoc xwpa ce gupLOAa Yapla (Toimovpa, AABPAKl) pE
TIPOOTITIKEC YO TO ETIOYEVA XPOVIA. 'ETOl ELVOOUPEVOL OTIO TO KAipa
TNG XWPOAC YOG Kl TNV HEYOADTEPN avda TNV ELp@TN aKTOYPAUn Ol
LVOATOKOAAIEPYEIEC EEPEVYOVTOC ATIO TA TIAQICIA TNG OIKOYEVEIOKOU
TOTIOU KOl MIKPOMEDOIOG €EKUETAAAELONG €&eAicoovtal Oe  HIa
olyxpovn aypotoflopnxavia TTPoceAKVOVTOC TIOALEBVIKA Ke@AAQIO
ME TIOAAQTIAG OQEAN YIA TNV XWPA HOC.

310 TIPWTA BriHaTa TNG EVIATIKOTIOINGONG, TIC TIPONYOUUEVEG 2-3
OEKOETIEC  dnAadn), Ol  LOOTOKOAAIEPYEIEC  avaTITUXONKOV
BewWPOVPEVEG GOV [Ia OTIO TIC TIAEOV QIAIKEC TIPOC TO TIEPIBAAAOV
OpaoTnPIOTNTEC. XTnPIl{Oyeveg otnv Amoyn OTl JIopolv va
KOAUPOULV MEPOC aTd TNV ouvexopevn avénon tng JAmong
OAIEVPATWV KOl ETTOMPEVWC VO OEXTOUV TNV TIiEGN TIOL OOCKEITAl OTA
UTTAPXOVTO OAIEVTIKA TIEdiO Kal OTIC 1O ULTIEPAAIEVPEVES OTIO TNV
TIapadoolok oAlgio Tieploxec. H  avarmtuér) Toug OULVETIECE
OUCIOCTIKA HPE TN XPOVIKIN TIEPIOOO TIOU 1 KOIVI) YVWHIN OTTOKTOVOE
OIKOAOYIKI] OLVEIBNAOT Kal ELAICONTOTIOIVVTAV OE BEPATA OXETIKA UE
TO TIEPIBAAAOV, PE CUVETIEIO VO METATPOATIEI APYOTEPA O€E UTIOTTN
dpaoctnplotnta pumavong kKal - vrtofdabuiong Ttouv  LAATIVOUL
TiePIBAANOVTOC. 'ETOl 0 oUVOLOCHO HPE TNV TIOAAEC (POPEC KOKNA
TIAnpo@opnaon (nBeAnuévn 1 6x1), TOLAGXIOTOV OTOV EAANASIKO XWpPOo
eiXape OLYKPOUOEIC PE TIC TOTTIKEG KOIVWVIEC AOYwW TNG UTTAPENC Kal
OAAWV OPACTNPIOTHTWY OTIC TIEPIOXEC TIOU Eival KATAAANAEG YIA TIC
UOOTOKOAAIEPYEIEC, OTIWG O TOLPICHOC, N YEWPYIA, TO PApPEUA K.V,
MEepPIKEC OPEC ol avTdpacel €pBavav oe akpotnteg (KAYIPo
OIXTOWV, O0AloPBoPA K.AT, Kaottipng kai cuv. 1990). H mo Armia

HopPEN dlapaxNg METOED TWV KATOIKWVY KOl TwV LTIELBUVWY TWV
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EIZArQrH

HOVAdWV EXEl POACEl OPKETEC POPEC o€ EAANVIKA SIKOOTHPIO KOl €
dlkaotipla tnNG Evpwtaikng ‘Evwong. AveEdptnta amo tnv EKBaaon
KOl TNV OTIOQOCT TwV SIKAOTNPIWV PTTOPEL ELKOAQ VO TTAPOATNPIOEl
KaVeig TTo10¢ €ival 0 “¢nNUIUEVOC” TV UTTIOBECEWY AUTWY, TIOL OEV
gival GAAOC aTTo TOV TTAPAYWYIKO AUTO KAADO.

BéBalo o1 emIdPACEI TIOU Oiyoupa ULTTAPXOLV OTIO KABE
avOpwTIIVN dPaCTNPEIOTNTA £TC1 KAl PE TNV idpuon TETOIWV POVADWV,
TIOTE 0TV EAANGSO dev ATIOTEAECAV OVTIKEIMEVO EPELVAC, AVTIOETWC N
EPELVO  ETTIIKEVIPWONKE  OTIWC NTAV  QUOIKO OE  TEXVIKECQ
BeAtlotoTOiNONG  TNG  TIOPOYWYAG{ KOl  TOU  OIKOVOUIKOU
OTIOTEAECUATOC TIOU ETUQPEPEL. H aguveXI{OpeVN avaTITLEN TOL KAGOOU
outol TNG TIPWTOYEVOUC TTOPAYWYNC LTIOXPEWOE amo To 1990 1o
EAANVIKO KPATOC va armoca@nvicel Ye pia osipd amo@acewyv (KYA
69269/5387/24.10.90) TIC avayKaie¢ TIPOUTIOBECEIC yIO TNV

EYKOTAOTAON PIOC HOVADAC LOATOKOAAIEPYEIWV OE KATIOIO TIEPIOXN).
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MOIOTHTA NEPOY ZTIZ YAATOKAAAIEPTEIEX

2. NMOIOTHTA NEPOQOY ZTIZ YAATOKAAAIEPTEIEZ

A@OU N MEAETN MOC ETTIIKEVIPWVETAI OTIC ETUTITWOEIC ATIO TNV idpuon
HOVAdWY LOATOKAAAIEPYEIAG XPNOINO Ba ATav va EEPOULPE TA EVOEIKTIKA
Opla TWV KUPIWV TIOPAPETPWY TIOIOTNTAC TOL VEPOUL Yia Ta  €idn Tou
ouvnBw¢ ekTpEPOVTaL. AUTEC Ol TTAPAPETPOI Eival:

a) n Bepuokpaaia,

B) n aAatotNnTa,

Y) TO dlaAeALpéVO 02,

) 10 pH,

€) To C0O2,

oT) N aupwvia,

n) Ta VITPIKA,

8) Ta vitpwon,

) TO LOPOOEIO Kal

K) Tl SIGAEAVUEVO OTEPEQ.

O1 akpIBEei¢ TIMEC MEPIKWV ATIO QUTECG TIC TIAPOAPETPOLC OEV EXOULV
TIPOGCAIOPIOTEL yIa TIOAAG €idn Yaplwv aAAd BacolopEVOol G POKPOU XPOVOUL
EPEVVEC OE EPYOCTNPIA KAl O CUVONKEC TIAPAYWYNC €XOULV JIOTIIOTWOEI
(PAIVOUEVO POKPOXPOVNG TOEIKOTNTOC HE OTIOTEAECHO TOV UTTOAOYIGHO "
opiwv aceaAciac’ yi autd (Tiews, 1981).

a) H Beppokpaaia eTtidpa atnv YETABOAIKH SPACTNPIOTNTA TWV OPYOVICUWVY
KOl ETIOMEVWCG OTOV PBaBuo Xpnolportoinong tou o&uyovou. O1 vdpopiol
opyaviouoi xwpilovtal Kupiwg ace BepUO@PIAOLE TIX KUTIpivol TIOU

ovVaTITOOoO0VTOl KOAAITEPpa o€ Ogpuokpaacieg 20-26 °C Kol PuxXpOPIAOUC

OTIWC TO COAOMOEIDN TTIOL TIPOTIYOVUV Bepuokpaaieg 13-17°0.

Institutional Repository - Library & Information Centre - University of Thessaly
08/12/2017 02:20:14 EET - 137.108.70.7



MOIOTHTA NEPOY ZTIX YAATOKAAAIEPTEIEZ

B) H aAatotnta emidpd EPUEca OTOUC LOPORIOLE OPYAVIOUOUC PECW TWV
WOHOPULOUICTIKWY PNXOVICPWVY. H dIAKPIoN TWV 0pYavICHUWVY € EVPVAAOUC
KOl OTEVOOAOUC OTIOTEAEL Kal TOV SlOXWPICHO TwV 100wV GUPE@WVA PE TOV
(PUCIKOXNUIKO aLTO TTOPAyovTa. [eVvIKA 1 aAaTotnTa Oev €XEl COPBAPEC
ETUOPACEIC OTIC EKTPOPEC, EKEIVO AVTIOETWC TIOU TIPETIEI VO TIPOCOEXOEI eival
Ol ATIOTOUEC OAANQYEC TWV TIHWV TNG (Kovuooupng Kal auv., 1995).

Y) ZTa GOAOMOEIDN) KOl OTA HOAOKOOTPOKA TA ETITIEON TOU SIAAEALUEVOL C>2
&V TIPETIEL VA TIECOUV KATW a1to 5 mg/l yia TIEPICCOTEPO ATIO PHEPIKEC WPEC.
To X€AIL, 0 KUTIPIVOG Kal N TIAQTTIIO AVTEXOUV KOl OLYKEVTIPWOEIC 2-3 mg/l.
SO0p@wva pe tov Boyd (1981) 1O Ydpia Bepuwv LAATWVY aveEXovTaAl
OULYKEVTIPWOEIC 1 mg/l ue HEIWUEVOULCE OPWCE PLBPOLE avATTTLENCG. MEVIKWG TA
eTIOLUNTA eTtiTteda €ival TTAvw ato 5 mg/l.

0) OI TINEC TOL pH OTIC EKTPOPEC €ival TiePITTOL 6-7. H avBEKTIKOTNTA TWV
Slo@opwv €1dwV eapTATal amo TNV nNAKKia, To pEyeBog, TNV TEPiodo
EYKAIMATIOHOU K.0.. 20V avVWTEPA eTTITIEdA BewpouvTal TIHEC TNG TAENC TOU
11 kai ocav KATWTEPA TIMECG TNC TAENC Tou 4 (Boyd,1981).

€) Ta emimeda 10V eAeBepov CO2 PTIOPEL VO TIOIKIAOUV O€ PIO EVTATIKI)

eKTpo@n amo 0 €wg 5-10 mg/l aAAd €xel dlATIOTWOEI OTI akoua Kal 60 mg/l

dev TTapouoIAlel TTPORANUa av Ta eTtimeda Tou dlaAeAvpevou 02 eival
vpnAd (Pillay, 1992). H dioAvtotnta tou €€OpTATAl KUPIWC OO TNV
OTUOCQAIPIKN TTiEDT Kal TNV BEpPOKpaaia.

o1) H appwvia (NH3) eival o KOPIOG TIEPIOPICTIKOG TIOPAYOVTAC YIo Hid
EKTPOPN YIaTi €ival TOEIKA yia Ta Papla. Bpioketal 0To LAATIVO TIEPIBAAAOV
o€ 100pPOTTia PE TO apuwvio (NH4+) 1o ortoio dev ival TOEIKO GUPPWVO UE
TNV avtidpaon:

NH3 + H20 w NH4+ + OH-
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MOIOTHTA NEPOY 2TIZ YAATOKAAAIEPTEIEZ

H avoAoyia NH3/ NH4+ eEaptdatal and tnv Beppokpacia kal to pH. Ta

TO&IKA eTTiTteda yIa PIKPRNC dlapKelag ekBeon eival 0.6-2 mg/l (EIFAC, 1973),
EVW T Opla acpaleiag exouv Kabopiotei ota 0.1 mg/l (Tiews, 1981). Nevika
TO ETIOLUNTA ETTTIEDA EiVAL HIKPOTEPAQ.

n Ta vitpwdn amd damoyn To&IKOTNTAC €ival TIOAD ETTIKIVOLVA, EXEI
OlOTIIOTWOEI O TIECTPOPOKAAANIEPYEIEC OTI OLYKEVIPWOEIC TNG TAENG TwWV
0.2-0.4 mg/l mpokaAolvV TO Odvato o€ TEPICOOTEPO TOU 50% TOUL
TTANBuopOoL. Ta ermBuuntd emineda eival kK&tw tov 0.1 mgl/l.

8) Ta vITPIKA OeV £XOLV OUCIACTIKI TOEIKN ETTIOPACT, YEVIKA TIPOTIUWVTOAL
VEPQA PE CUYKEVTPWOEIC KATW Twv 100 mg/l (Kovoouprigkaiouv., 1995).

) To vOPOBBEIO eival EEPETIKA TOEIKO yia Ta Ydpia. O Boyd (1981) avagepel
OTl OKOPO KOl Ol €AAXIoTa avIXVEVCIUEC TIOOOTNTEC E€ival IKOVEG va
SlatapA&ouv TNV TTapaywylIkr dladikaaia.

K} Ta aiwpolpeva oOTePE PTIOPOUV VO  OTIOTEAOCOULV  TIEPIOPICTIKO
TIOPAYOVTA YIO PI0 LOATOKOAAIEPYEIQ OIOTI TIPOKOAOULV BAAGRBeC ota Bpayxia
TWV PApPIWV OE CLYKEVIPWOEIC TTOVW Twv 30 mg/l aAAd Kal cuvrbwg n
avénon tNg TToCOTNTOC TOUC OTO VEPO CUVOOELETAl ATIO TNV EPQEAVION
aoBeveiwv (Beveridge, 1984). EEAANOL TIOAAG a0 AUTA PTIOPEL va €ival Kal

TOEIKA YIO TOUG EKTPEPOPEVOLC OPYAVIGHOUC.

Kl
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EMNINTQXEIZ ZTO NMEPIBAAAON

3. EMINTQZEIZ £TO MNMEPIBAAAON

Ol EVTATIKOTIOINUEVEG TIOPAYWYIKEC OIOSIKATIEC TOL TIPWTOYEVOU(G
TOMED CGUVIOTOUV OTIO TNV @LON Toug dlaTapaxr TNG lCOPPOTIaE TOL
OlKoouOoTAUOTOC. Eival yvwaoTto 0TI 0 KOPIOC OKOTIOC TWV UOATOKAAAIEPYEILV
gival n Tapaywyn Tpo@iuwy yia tov avlpwTto. ATO TIC ONUOVTIKOTEPEC
«UTIOXPEWOCEIC» TIOU PTIOPEL va TIEI KAVEIC OTI £XOUV 01 LOATOKOAAIEPYEIEC,
WaOTe vVa dIKaloAoynOEi n epapuoyr) Toug eivail N padikr TTapaywyn TPOQipwy
VPNANG S1ITNTIKAC a&iag Kal XapunAol KOOTOLC. H Ttapaywyr) auTr) TIPETIEL
va gival EAAXI0TNG duvaTtig XPOVIKNG SIAPKEING KAl PE TNV EAAXIOTN duvaTH)
ETPBApPLVOT OTO TOTIO EPAPUOYNG TNC. OTTwg EEPOVUE TO OIKOCVLOTNUA Eival
€va OUVAMIKO POVTEAO TIOU AVTIOPA Kal TIPOCAPPOLETal OTIC VEEC OLVONKEC
TIOL TTOPOTNEOULVTAL OV Ol ETIIOPACEIC TIOL OEXETAI €ival YEoa o€ KATIOIN
AOYyIKG TtAdiolo. Ekeivo dnAadr) mou Ba TIpETIEl va TTIpooEXOei €ival ol
ETUOPACEIC OUTEC VO Eival PECO O€ KATIOIO AOYIKA TIAQICIO WOTE va
ETUTPETIETAL ATIO TIAELPAC TOU OIKOCULGTIUOTOC N TIPOCOPHOYK Kol TEAIKA N
OTIOKOTAOTOON TNC I00PPOTTIAC.

‘Ocov a@opd TIG ETUTTTWAEIC TIOU TTAPATNPOVVTAI GTA OIKOOLGTAUOTO
OTIO TNV €QAPHOYN TETOIWV TIAPAYWYIKWV OIadIKACIWV OUTEC €EQPTWVTAL
OTI0 TNV PEBOSO TNG EKTPOPNCG (EKTATIKI], NUIEKTOTIKY, EVIOTIKN K.0.), TO
€idoC Twv eykataotaocewv (Xepoaieg, BAAACOIEC), TNV AKOAOLOOUUEVN
Tapaywyikn dladikaaia, aAAd Kal atto €va TIANB0C BIOTIKWY Kal aBI0TIKWY
TIOPAUETPWV.

Me Bdon tOV TPOTIO EKIPOPNC TWV OPYAVIOUWVY Ol KOAAIEPYEIEC
OlOKPIVOVTOI O€ EVIATIKEG, NUIEVTATIKEC, NUIEKTOTIKEC KOI EKTATIKEC.

STNV  EKTATIKN KOAAIEPYEID Ol avOpPWTIIVEC TIOPEUPACEIC €ival

TIEPIOPICPEVEC KOl OEV XOPNYEITAl 0€ KOUIA TIEPITITWAN TPOoPr. H pEBodog
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EMNINTQZEIZ XTO MNMEPIBAAAON

ouvt) eivar  ouviBw¢ xapnAng amoédoong Kol - e@ApUoleETal  O€
AlUVOBAAOCOEC.

2TNV NUIEKTOTIKI] KOAAEPYEID Ol OVOPWTIIVEC TIOPEUPRACEIC €ival
ETIIONC TIEPIOPIOUEVEG KOl TIEPIAAPPBAVOLY TNV EKTEAECT XWHOTOLPYIKWV
EPYWV KOl TNV XPNon AOTIACPATWY Ot TEXVNTA LOPOCTACIO YAUKWV N
LVPAAPUPWY LAATWV HPE TEAIKO OKOTIO TNV avénon TN TTAPAYWYIKOTNTOG
TOUC. MevIKA £x0LV PEYaADTEPN ATIO00CN OTIO TNV EKTATIKA HOP®H).

S TNV NUIEVTOTIKN KAAAIEPYEIQ N avBpwTTivn TIapepBaan TTEPIAAPBAVEL
Ol0dIKaaieC BEATIWONC TNC TIPWTOYEVOUC TIAPAYWYNC Kal TIEPIOSIKA APECO
Tdiopa. H artdédoon TETOIOL €i00UC KAAAIEPYEIWV UTIOPEL va €ival OpKETA
HEYAAN.

H eviatikr) pop@r] ep@avideTal 0 TEXVNTEC EYKOTOAOTACEIC OTNV
Balacoa Kal otnv EnNpd, Ol OPYOVICHUOI EKTPEPOVTAL G LWPWNAEG TIUKVOTNTEG
KOl TPEPOVTAI OTIOKAEICTIKA ATIO TEXVNTO CITNPECIO.

ATIO TO TIPOAVAPEPOBEVTA CUCTHUATO TIOPAYWYIC EKEIVO TIOU, OTIO TNV
oourn TNC €QAPUOYNCG Tou, Ba HPTTOPOVLCE va ONUIOUPYNOEL TIPAYUOTIKA
TIipOoBAAUOTA Ta OTIoia ocuvdEovTal PE TNV dIATAPAEN TN TIpoavapepOeicag
IocopOoTTiag, €ival To evtatike. Eival to povadikd oc0oTnua KaTtd TO OTI0io TO
VEPO TIOL XPNOCIYOTIOINTOI TIPETIEL VA Eival “TIEPACTIKO” ATIO TOV XWPO UECT
OTOV OTIoi0 [pioKovtal Ol OpyavIoPOoi TIoU eKTpE@ovTal. Eival 1o povo
o0OTNUa TIOU VIO va AEITOUPYINOEl OTIAITEL TNV OULVEXN OTIOPAKPULVGON
HEYAAWV TTOCOTHTWV VEPOU -TO OTI0I0 OTIWC Eival QUOIKO gival LTTORaBIoUEVO-
KOl TNV OVOVEWGT) TOU UE VEO KaBapo vepo.

Ol KOTOOKELAOTIKEG dLVATOTNTEC EPAPHIOYNC TOU CLCTIUOTOC OLTOU
givar pévo dvo. Kaotd TNV mpwIn Ol XwWPEOol EKTPOENC TOTTOBETOLVIAL Kal
AEITOUPYOLV pEca oTnv LAATOCUAAOYN (TTAWTOI KAWPoI) Kal Katd TNV
Oe0TEPN KOTOOKELALOVTAl KOl AEITOLPYOUV OE KATIOIO ATIO0TACH OTIO TNV

(PLOIKI] LOOTOCULAAOYH OTnNV ENPAa (XEpoaicg OEEAUEVEQ).
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H rtapolvoa YHEAETN Ba APIEPWOEI TO HEYOAVTEPO PEPOC TNC OTIC ETUTITWOEIC
artd TNV €QAPUOYN TNG EVIATIKAC HOPENC TWV IXOUVOKAAAIEPYEIWV HE TO
oLOTNPA TWV TIAWTWV IXBLOKAWRWY TIOL ATTIOTEAOVUV KOl TNV GUVIPITITIKN

TIAEIOPN@Ia TV LOATOKAAAIEPYEIWV TN XWPA HOC.

3.1 ANTAIQNIXMOZ ME AAAEZ APAXTHPIOTHTEX

3 TIC XEPOOIEC EYKATAOTACEIC KOl OTNV EKTPO@Pr] OPYOVIOUWV YAUKWV
VOATWV Ta aTOPANTa eAeyxovtal Kal dlaxeipidovial €OKOAA WOTE Ol
ETUTITWOEIC TOLG OTO TIEPIPBAANOV va eAOXIOTOTIOINB0UV. Ol EYKATAOTACEIC
OLTEC €ival QUOIKO VA XPNOIKMOTIOIOUV XWPOULE KOVTA 0€ LAATIVOUC TIOPOULG
WOTE VA €XOUV €UKOAN TIPOGPacn o€ autolC. OPwC Ol TIEPIOXEC AUTEC
OKOMO Kal av gV XPNOIKUOTIOIoUVTAl OTIO0 AAAEC dpaaTNPIOTNTEC (YEwpYyia,
03pPELAT, K.AT) €ival GNUAVTIKA OIKOOCLGTAUOTO, CUVEICEPEPOUV GTO LAATIKO
1I00J0YI0 TWV TIEPIOXWV KOl YEVIKWC OlatnpolV TIC I100PPOTIEC TOU
olkoouoTAUOTOCG. Ol EKTPOPEC PE TO CUCTNUA TWV TIAWTWV IXBUOKAWRWVY
TIOU OTTOTEAOUV TNV CULVIPITITIKN TIAEIOYPN@IO TV LOOTOKAAAIEPYEIWV OTNV
EANGOO  avTIPETWTTI(OLY Kal QUTEC TIPORAAUOTO AVTOYWVIOUOU HE AAAEC
OpacTNPIOTNTEC OTIWC Eival N avauxr], N aAIEio AAAG KLUPIWC 0 TOLPICUOC.
H ouvOTtapén TouPIoTIKWY Kol LOATOKOAAIEQPYNTIKWVY EYKATAOTACEWV Eival
HOAAOV aoULuBatn A0Yyw KLPIwC aiodnTikwv AOywv OAAG  Kal Tou
QVTAYWVIOHOU XWPOUL HE TNV avayuxn (KoALuPnaorn, Tax0uTAoa oKAgn K.a.)
TIOL TIPOKOAOUV 0Ol EYKATACTACEIC TWV UOATOKOAAIEPYEIWV. AAG TO aiyoupo
gival OTl n TOLPIOTIKN AVATITUEN OV UTIOPEI va UTIAPEEL O OAEC TIC
TIOPOBOAACOIEC TIEPIOXEC TIC EANGdAC. 'ETOl I LOOTOKOAAIEPYNTIKN
OPACTNPIOTNTA BIVEL PIO KOAN EVOAAAKTIKY) ADGT O€ TIEPIOXEC TIOL AOYW TNG
IBIITEPOTNTAC TOLC OEV Eival | Kal dEV UTIOPOUV VA Eival OVOTITUYUEVEC

TOLPICTIKA. Eival d0UOKOAO va TIIOTEWPEl KaveiC 0TI otnv EAAGda Twv 15.000
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km aktwv (Tnv JeyaAlTEPN avda TNV EvpwTin aktoypauun) oev gival duvatov
va LTTIAPEOLY OKTEC KATAAANAEC IO TNV OVATITUEN TOU OVEPXOUEVOU AUTOU
KAGOOUL XWPIC va OTIOTEAEI TIEPIOPIOTIKO Trapayovia yia Ttov e&ioou

ONUOVTIKO TOPEA TNG EBVIKIC OIKOVOUIOG TOV TOUPIGHO.

3.2 EIZATQr'H MH ENAHMIKQN EIAQN

YTapxouv TIOAAOI AOyOl yiOo €loaywyr] €vog VEou €idoug via
KOAAIEPYEID. TTAPOAO TIOU UTTAPXOUV TIOAAG KaAAIEpyoUEVa €idn Alya gival
OLTA TIOU BewWpPOUVTAl EVONUIKA KAl Yl TO OToid N TEXVOAOyiO EXEl
TIPOXWPNOEL OPKETA WOTE VA EYYUATAI IKAVOTIOINTIKA OTIOTEAECHUOTA OTOUC
TIaPAywyoULC. H eloaywyn VEWV €100V (Un EVONUIKWV) VIO KOAAIEPYELD NTAV
TIPOCQPIANG OLVNBEIO TWV KOAANEPYNTWV TA TIEPACUEVA XPOvia. H emmAoyn
EVOC LOPOPIoL  €idOLC yIO KOAAIEPYEID €ival QUOIKO VO LTIOKOUEI OTIG
OVAYKEG TNG ayopdc, va gival dnAadr] OIKOVOUIKA EQIKTA N TIapaywyr Tou.
‘ETOo1 o1 TTapaywyoi TIpoTIyovoav va EI0AYyouUV OTNnV TIEPIOXT TOLC VED €idn
Yl KOAAIEPYEIQ TIOU 1ON EKTPEPOVTAl OAAOU Kal Eival OTIOBESEIYHEVO OTI
OTT00id0UV OIKOVOMIKA TIOPA Vva OIOKIVOUVEDOULV HE €VONMUIKA €idn Twv
OTIOIWV N KOAAIEPYEID OEV EXEI TIPONYOUVUEVN EUTIEIPIOL.

H cicaywyr VEwv €1dwV TIEPIKAEIEl TOV KivOLUVO TNG dlAQLYNG Twv
OTOPWV KOl TNE EYKATACTACTC TOLC OTO TOTIIKO OIKOCUGTNHO EKAILIXVOVTOG
OAAO evONMIKA €idNn Kal KataAaufBdavoviag tnv 8éon Toug otV TPOPIKN
OAUCISO. XOPOKTNPIOTIKNA TIEPITITWAN AUTNAC TNC KATACTAONC Eival 0 KOATIOC
™N¢ KaAlovig otn A€ofo, O1ou 1o POdI TNG XaAdotpag (Ogpuaikol) Tou
EI0NXON yIa KOANEPYEIQ TEIVEL va €dpAIWBEL oTnV TtEPIoX EKSILXVOVTAC TA
EVONUIKA €idn diBupwv Kal €XEl dNUIOLPYNCEL TIOANA TIPORANUOTA CE Eva
KOT €EOXNV KOATIO oAieuong d6iBupwv PoAoKiwv (TIPOCWTIIKY EUTIEIPIN).
MEPIKEC POPEC YIVETAI Kal TUXAIO PETAPOPA VEWV E€I0WV OE HIa TIEPIOXN

OTIWG OTNV TIEPITITWON ToL PLdIoL TNG KaaoTtiag Dreissena polymorpha mou
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€I0NXON Tuxaia Kol OTNV XWpPa pog, Ppnke €dw TIC APIOTEC OLVONKEC
OVOTIOPAYWYNC KOl PE TNV OTIOUCIio BnNPeuTwV TOU TIOAAATIAACIALETAI
OULVEXWC KOl ONUIOVPYEL TIPORANUATO OKOUO KOl O LOPONAEKTPIKOUG
otaBuoug (Kovoouprg Kai guv., 1992).

e QAAEC TIEPITITWOEIC T VEX €idn petag@eépouv padi Toug Kal
000EVEIEC AYVWOTEC OTOLC TOTIIKOUC TIANBuoPOoUC Kal €ival duvatr) n
e€a@Avion Toug, OTIWC TNG €€a@AVIONG TOU ELPWTIAIKOV O0TOKOU Astacus
astacus pe TNV TavwAn Twv KapaBidwv 1tou TTponABbe amo v elcaywyn T
kapaBidag Pasifastacus leniusculus (Schaeperclaus ,1990).

Oa TIPETEl €dW Vva avagepbei Kal TO TPOPANUO TNC YEVETIKNC
puTIAVONC A6 TNV JIACTAVPWAT TWV EKTPEPOUEVWV EIOWV TIOL dlOPEVYOLV
OTIO TNV KOAAIEPYEIO UE OLYYEVIKA EVONUIKA €idn. Ta €idn ou Ttpoopilovtal
Yo KOAAIEPYEID POC EVOIOPEPEL VO aVTIOPOUV KOAG G GUVONKEC EKTPOPNG.
H Jdlootalpwon Toug ME  eVONUIKA  €idn HETO@PEPEL  XAPOKTINPEC
EKTPEPOPEVV EIOWV OTOLE ATIOYOVOUC AAAALOVTOC TNV YEVETIKN TALTOTNTA
KOl JEIWVOVTAC TNV YEVETIKI] TIOIKIAOTNTA TWV AYPIWV TIANBLGHWV.

H eicaywyrn vEwv 10wV yio KOAAEPYEIO AOITIOV TIPETEL va Eival
OTIOTEAECUO TIPOCEYHEVNG MEAETNG, OV Kal €ival eEAIPETIKA OUCKOAO Va
TIPOPBAEYEl KOVEIC TIC CUVETIEIEC OTIO TNV Eloaywyr] €vog €idoug ae pia

Tieploxn.

3.3 AINOBAHTA KAI EMIAPAZEIZ ZTO IMNMEPIBAAAON

H onuavtkotepn ETidpacn TOU OOKOUV OAEC Ol TIOPAYWYIKEC
OpaCTNPIOTNTEC CULUTIEPIANAPPBAVOUEVWY KOl TWV LOOTOKOAAIEPYEIWY OTO
TIEPIBAANOV Eival PECW TWV ATIORANTWY TOLG. Ta ATTORANTO ALTA KATA KOPIO
AOYO gival:

* 0l ATIWAEIEG TWV TPOPWV

Institutional Repository - Library & Information Centre - University of Thessaly
08/12/2017 02:20:14 EET - 137.108.70.7



EMINTQZEIZ ZTO NEPIBAAAON

e TO TIEPITTWMPOTO KOl Ol OTIEKKPITEIC TWV EKTPEPOPEVWIV OPYAVIGHWVY

e TO O1APOPO POPUOKEVLTIKA OKELACUATO.

H yvwon tng olotaong Kal n TToocoTnNTag Twv aTtoPANTwY Eival
onuavtiki. H obvBeon Twv 1XBuoTpoPwV Eival KOTA KOPIO AOYO TIPWTEIVEG
46-51 %, vdatavOpakeg 18 %, Kal AiITtidla 14 - 17 %. O1 TPOPEC TIEPIEXOLV
KOl TIO0OTNTEC BITOUIVOV, QWOEOPOU, XPWOTIKEC KOl MHEPIKEC QOPEC
BepaTIeVTIKA ouoTaTIKA. 'ETol autd ta otoixeio padi ye Ta Tpoidvia Tou
METABOAICHUOU TWV OPYAVICHWV E€ival duvaTOV va TIPOKOAECOUV CwpEia
ETUOPACEWVY OTO LAATIVO TIEPIBAAAOV OAAG OXI KAT avaykn ertiAapwv. Ol
ONUOVTIKOTEPEG aTIO AUTEC OTIWC Ba ava@epOei Kal AVOAULTIKOTEPO OTIC
TIOPOKATW EVOTNTEG Eival:

a) MPocBnKn OpPYyavIKWY LAIKWV.

B) MpooBrKn BPETITIKWVY CLCTATIKWY Kol dNUIOLPYIO EVTPOPIKWV CLVONKWVY
ME OULVETTEID TNV AUENCN TWV QUTOTTAAYKTOVIKWV OPYOAVICH®WVY Kal TNG
TIPWTOYEVOUC TIAPAYWYIKOTNTOC.

y) Meiwaon tng TToootnNTag ToL SloAVPEVOL O2 aTnv LAATIVI GTHAN OAAG Kal
oTo inua.

d) A0Enong NG TTOCOTNTAC TWV AIWPOVUEVWV OTEPEWV HE CUVETIEID TNV
Heiwan TNG dIO@AVEINC TWV VEPWV.

ATIO OA0 aUTA o1 ETUOPACEIC TIOL Eival OXETIKWE KATAVONTEG KAl £XOUV
MEAETNOEl eival n emiBdpuvon TOL TIEPIBAANOVTIOC MPE TIC OIOAEAUMEVEG
HOP@EC TOU adWTOL KOl PWOC@EOPOL Kal N ormobeon opyavikol TUTIOU
arofBAntwyv otov TuBpéva. H amoguyny auti¢ tng empdpuvong €ivai
adlvatn TOUAAXIOTOV OTIC BOAACCIEC EKTPOPEC MPE TO CLOTNUO TWV
IXOUOKAWPBWVY JTIopEl OpWC HE opBoAoyloTIK dlaxeipion omo  €10IKO
ETUCTIMOVA VA JEIWOEI APKETA WOTE VO PNV €ival TIPOBANUA, a@ol EKTOC TwWV
OIKOAOYIKWV TIPOBANMATWY TIOL ONUIOLPYEL €ival Kal oe avtiBeon pe Ta

CUH@EPOVTA TWV TIAPAYWYWV AOYW TNC OIKOVOMIKNG emifdpuvong Tou
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ipokoAei. O [Marmoutcoylouv (1996) vmootnpidel o011 ol TUOAVOTNTEC
ETTITELENG MIOC 10COPOTIIAG avApeca OTo TIEPIBAAAOV Kol TNV padikn
mapaywyr  Yapiwv - €ivalr  TOAOD  TI0O  au&NUEVEC OTNV  TIEPITITWON
XPNOIPOTIOINONG XEPOQiIWV OEEOUEVIIV TIAPA PE TNV PEBOSO TWV TIAWTWVY
KAWPBwv. Me tnv PHEBOSO Twv Xepaaiwv de€auevwv LVTIAPXEL N duvatoTnTa
TexvnNToL KaBapiopoL Kal €€uyiavong Tou VvepoU TIPIV TNV  TEAIKN)
TIOPOXETEVONG TOUC GTOV TEAIKO ATT0OEKTN. Ocov agopd TNV TTOcOTNTA TWV
OTIOPANTWY TIOU TEAIKA KOTOANYEl OTO TIEPIBAAAOV €XOULV YiVEl TTOAAEG
MEAETEC Y10 TOV UTTOAOYICHO TNG KOl Ol EKTIMACEIC dIAPEPOLV KATA TIOAD. To
TI0C0GTO TNG TPOPNC TIOL KATOANYElI OTO TIEPIBAAAOV TIOIKIAEI avAAoya Tnv
TIOI0TNTA, TNV PEBOSO TTapOoXNC, Kal BeBaiwg pe TNV TTocoTNTa TNG TPOPNC. H

HMEBOBOC TTOPOXNG ETINPEALEI CNUOVTIKA TIC OTIWAEIEC. Ol AUTOPATIOUOI OTNV

0.7% P

Alaypappa 2. Aldypauua TtoocoaTiaiag pong avepaka, aliTou Kal @wa@opou € Ui

IXBuokaAAlEpyela (Goewn & Bradbury, 1987T1pOTTOTIOINUEVO)
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o100ean TNC TPOEPNC TIPOKAAOUV HPEYAAUTEPEC OTIWAEIEC, TIOU WTIOPEL va
@Bdoouv €wc Kal 40.5 % oe avtiBeon pe PYOAIG 2.4 % pe TNV TTAPASOCIOKT)
puéEBodo (Thorpe et. al.,,1990). Katd AAAOLG €PELVNTEC TO TIOCO TWV
OTIWAEIWV LTTIOAOYICeTal amd 2-3 % (Warren& Hansen, 1982 oe KaAAEPYEIQ
TEoTpoPac) €wg kKal 20 % (Braaten et al, 1983, Beveridge 1984 o¢
KOAAIEPYEIQ GOAWUOU PE TIAWTOUC KAWROUVC) ETT TNG TTapEXOPEVNC TPOPNC.
H EAANVIKN BIBAIOypa@ia avagepel aav PEYOADTEPO TTIOGOOTO ATIWAEIWY TO
16 % (Momoiwdvvou, 1988), &vw OUPEWVA HE AANOUC EPELVNTEC
Tieplopidetal oto 10 % (Mdapyapng, 1990, Marmavaotaciov, 1988). O
MatoutooyAou (1996) avagepel OTI Ol ATIWAEIEC TNC TPOPNC avEPXOVTA
o010 1-5 % TNg TTapeEXOUEVNC TTooO0TNTAC. H TOXN TOU HYEYOAUTEPOL PEPOUG
TWV ATIWAEIWV Eival ouvNBWE N EKPETAAAELCT TOLC OTIO TIOPEVPICKOPEVOULG
oTnV TIEPIOX] OpYyaviopoUug. 'Exel uttoAoyloBei 0Tt povo 10 10 % Ttwv
OTIWAEIV TEAIKA KATAANyel otov BuBo kal artoouvtibetal ekei (Colins,
1971). H oupfOAn TWV TIEPITIWHATWY OTNV TIAPOAYWYN KOl TEAIKA TNV
O1to0ean TNC TTIOPAYOPEVNC OTIO TNV EKTPOEPI] OPYOAVIKIC OLCIAC TIOIKIAEL
avaioya HE TNV TIUKVOTNTO TNG KOAAIEPYEIOG, TN (UOCIOAOYIO TOU
EKTPEPOUIEVOL 0pYyavIOUOL (TOo €id0g), TNV TIOIOTNTA TNG TIAPEXOUEVNG
TPOPNC, TNV NAIKIO Tou opyaviouoL (To PETOBOAICHO), Kal TIC ETTOXIOKEC
METAPBOAEC (BepuoKpaaia, KAILMOTIKEC OUVONKEC K.0.). YTIAPXEL Yia LYNAN
OULOXETION PETOEL TNG KATAVOAWBEICOC TPOPNC Kal TWV TIEPITIWHUATWY TIOU
OVEPXETOl MEXP!I Kal 26 % (Butz & Vens-Cappell, 1982 o0& eK1po®r)

TIECTPOPAC).

3.3.1 Mpoacbrikn opyavikoy LAIKOU

O1 TIpoCONKEC o€ OpPyaVIKO LAIKO €ival éva aTto Ta KOPIa TIPORAN AT

TIOU TIPOKAAOUV Ol UOOTOKOAAIEPYEIEC OTO TIEPIBAAAOV. To didypaupa 3

Institutional Repository - Library & Information Centre - University of Thessaly
08/12/2017 02:20:14 EET - 137.108.70.7



EMINTQZEIZ £TO MNMEPIBAAAON

Oeixvel TNV TOXN TOL AVOPOKA TIOL EICEPXETAL PE TNV TPOQPH GE€ OLVONKEC
TIAWTWV KAWPBWV.

TOOO Ta CLOTATIKA TN TPOPNC OGO KOl Ol TIEPITIWHATA TWV PapIwV
gival TTUKVOTEPO TOU VEPOU Kal w¢ €K TOUTOUL KaBI{dvouv oTovV TTLOPEVA
oAAGdovTag TNV XNMUEia twv IZNPATWY TOL TILBPEVA Kal ETIIOPWVTAC CTNV
olKoAoyia twv BevBikwv opyaviopwv. O BaAdcolog TIUBPEVOG EXEL Eva
0EIdWPEVO OTPWHO OTNV ETIPAVEIN TOL TIOU OLVNBWC KAAUTITEL AVOEIKA
otpwuata. ‘Etol emmpooben opyaviky) oucia dNUIOLPYED PHEYAADVTEPEG
artaitoelg o€ 02 TIoU PEPIKEC POPEC PBAVOLV Ot TETOIO BaBUO wOoTE va
dNIoLPYOLVTAL OVOEIKEC OUVONKEC OTO ETTIPAVEIAKO OUTO OTPWHA OAAA Kal
O€ MEPIKEC TIEPITITWOEIC KOl GTO LTIEPKEIPEVO GTPWHA VEPOU.

Y& avOE&IKEC OLVONKEC €XOULME TIAPAYWYN OEPIWV N TTOCOTNTA TWV OTIOIWV
gival YpauUIKWC €EAPTWUIEV* PE TNV CLUCCWPEUGCT TOU OPYOVIKOU ULAIKOU
otov TtuBpéva (Hansen P. et al., 1995). H cOvBeon Twv agpiwv gival Katd 68-

89 % CH4,10-30 % CO2, kal 1-2 % H2S.

Alaypaupa 3. Aldypapua pong Tou avepaka g KAAAIEPYEID coAouoL (Gowen &

Bradbury, 1987 tpottortoinuévo)

YOOaTOKOAAIEPYEIEC OiBuUpwV HOAGKIWY PE TO oLOTNUO NG
“KpeBPativag” oe TIEPIOXEC HE MIKPO PABOC ouxvad avTIPETWTTI(OLV
npoPBAquata  I{nuatoyéveon. Ol  €YKATAOTACEIC TOUCG  AEITOLUPYOUV
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OULOIOCTIKA Gav Eva “@PAyua” oTa TIOPAKTIA PELPATA, avayKAalovtag TOUG
TTAPAYwWYyoULC O€ HETAPOPA TNC KOAAIEPYEIOG HOKPIA OTNV AVOIKTH BAAacca
N OKOPO Kal TNV EYKATAAEIPN TNG KOAAIEPYEIOC (Kovidng, 1996). MeAETEQ
otnVv Zoundia €d&1€av OTI N ICNUATOYEVEDN GE KOAAIEPYEIEC HLBIWV EIVaL EWC
KOl 3 OPEC PEYOAVTEPN OTIO OTI O€ TIEPIOXEC MAKPIA attd avTtég (Dahlback&
Gunnerson, 1981). EEGANOL OTIC 1XOUOKAAAIEPYEIEC TIOU £XOVUE KAl TIOPOXN
TpOPNC 1N Kotdotaon eival TOAD  Xelpotepn.Exel uvttoloyiotei o€
KOAAIEPYEIEC TOAOMOU O€ TIAWTOUC KAWPBOUC N ICNUOTOYEVEDT €ival HEXPIL Kl
20 (popEg PEYOALTEPN Tt TO QualoAoyiKO (Folke & Kautsky, 1989).

O €UTTAOULTIOUOC TOU TTUBPEVA PE OPYAVIKO LAIKO ETIIOPA KOl OTOULG
BevBiIkoOC OpyavIoUOUCE, ONUIOLPYWVTAC EVVOIKEC CUVONKEG YO HEPIKA
€idn, TOUL 0dnyei OTNV KupPlOPXia TOLUC Kol TEAIKA OTnv HEiwon 1ng
TIOIKIAOTNTOC TNG PevOikng mavidag. Me Bdacon 1o yeyovog autd ol
ETIIOTAPOVEC TIPOCTIABOUV va AONUIOLPYCOLV KOTOAANAO KPITAPIO YId
TIAPOKOAOUONON TWV ETUTITWOEWVY TWV VOOTOKAAAIEPYEIWV OTO TIEPIBAAAOV
(Enviromental Quality standards).

JU0C0WPELAT OPYAVIKOU LAIKOU TIAVW aTIO 7 Cm €XElL GOV OTIOTEAECUA TNV
artouaia BevBIKwY 0pyavIoPWY PEYOAUTEPWVY Twv 5 mm (Hansen P. et. al,,
1995). Kdtw armoé v Ttieon tng yovadog dnuiovpyeital pia  «{wvoroinon»
TOu TVBPEVA TNG TEPIOXNC. TNV TIPWTN {wvn dnUIoLPYOLVTOl AlWIKEG
TIEPIOXEC YE TNV ATIOUCIO OTTOI00NTIOTE £dpaiov BeVOIKOL opyaviouov. AuTh)
N {wvn AVTITIPOCWTTEVEl TNV TIEPIOXN KATW aTIO TOUC KAWROoULC. MBavov n
aTTIouCia TNE TTAVIdO At TNV {wvn auTr) Va OQEIAETAL OTNV XOAOPH oLVOXNA
TNC, TNV MEiwan tng Ttpoo@opag 02, Kal oTNV TIOPAYWYT KOl GUYKEVIPWOT)
H2S. YTmdpxouv povo PETOKIVOUUEVOL OPYOVICHOI TIOU EKPETAAAEVOVTOL TNV
pwtn {wvn. H deltepn {wvn KLPIOPXEITAl KLPIWG armd caTtpofIOTIKOUC

opyaviopoULg (MUKNTEC, TIPWTO{WA, BOKTNPIN) Kal OTIO KATIOIOUC BNPEUTEC

20

Institutional Repository - Library & Information Centre - University of Thessaly
08/12/2017 02:20:14 EET - 137.108.70.7



EMINTQZEIX XTO MNMEPIBAAAON

TIOL KIVOUVTaI HECO Kal £€w aTto TNV {wvn autr}. AKOAOULOE pia {wvn PETPIOG
TIOIKIAOTNTOC KOl TEAIKA 1 @UOIOAOYIKN {wvn TIOL aTtoKaBioTatal n
(PLCIOAOYIKI) TIOIKIAOTNTO TOL BEvOoucC.

H éktaon mou KataAapBdavouv ol {wveg e€aptwvTal arnod 1o Babdog, ta
pevuaTa, TNV TOXVTNTA KABI(nonNg Kol @UOIKA OO TNV TI0COTNTO TOU
opYyavIKoU LAIKOU. Mia KoAr 1tpoBAedn tng opidévtiag dlaoTopdc divetal

a1to TNV oxéon (Kouooupng Kai guv., 1995):

omou: D n opidovtia amméotacn d10oTIoPAC

d 1o Babog

p NTaxLTNTO TOL PEVPATOC

r nTaxLINTa Kabidnong Tov amoBArTov
S0U@WVA  PE OUTOV TOV TOTIO IO HOVAdO HE TIAWTOUC KAwROoUC,
SuvapIKOTNTAC 50 TOVWV PE pia TTukvotnta 20 kg / m3 n Tteploxn mov Ba
KOALPOEl Ba eival 500 M2 cUPPEWVA PE TOUG UTTIOAOYIOUOUC TIOU EKOVE O
Edwards (1978), pe tnv tpoitodeon BERaia 0TI Ba artouvaialovy Ta peLUATA
KOl Ol OTIWAEIEC KATAAYOUV OAEC OTOV TILOPEVO €XOLME dNAAdH TIANPNC

aTtouaio LAPOLIWV OPYAVICUWVY VIO VO TNV KATAVAAWGCOULV.
3.3.2 Mpoaobrikn OPETTIKWY - dNUIOLPYIO EVTPOPIKWV CLVONKWV

S0ppwva pe tov Pillay (1990) €LTPOPICUOC KOAEITAl N GNUOVTIKN
avénon Twv @UTOTTIAQYKIOVIKWV OPYOVICUWV Kal TNG  TIPWTOYeEVOU(
TIOPOAYWYIKOTNTOC TIOU TIPOKOAEITAl ATIO OUCIACTIKN KOl HETPAOIUN avénaon
TNC OLYKEVTPWANC TWV OIOAEAVPEVWV BPETITIKWV.

H e@apuoyry Twv ULOOTOKOAAIEQYEIWV EXEl OOV OTIOTEAECHUA TNV

TIPOCONKN BPETITIKWY CLOTATIKWY OTO TIEPIBAANOV HEGW TWV OTIWAEIWV TWV
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TPOPWV KOl TWV TEPITIWHUATIWV TWV OPYOVICHWVY. Z0U@WVA PAAICTO ME
€PEVVEC TIOU TIPAYUOTOTIOMONKAV OTIC ZKAVAIVABIKEC XWPEC Kal atnv M.
Bpetavia n dnuiovpyia EVTPOPIKWV CGLVONKWV €ival To UTT apIBPoV Eva
TIPOLBANUA TIOL TTOPATNPEITAL OTIC IXOUVOKOAAIEPYEIEC. TA ATIOTEAECUATA TWV
EPELVWV AVTWV cuvoyidovtal OTOUG TTIVAKEG | Kal 2 avTioToIXa.

Mivakag 1. ATtoTeEAEoHOTA ETUSPATEWV IXOLOKAAAIEPYEIWV OTNV M.Bpetavia
(Solbe, 1982)

ATIOTEAECOTO ETUOPACEWY CTO

TIEPIBAAAOV aTTO IXOULOKOAAIEPYEIEC GTNV Ap1Buog
M. Bpetavia TIEPITITWOEWV

AUENoN JIOAEAVUEVWV OTEPEWV 17
AUEnon TAQYKTOU 3
AUENON PUKNTWV 3
YTIOAEiUOTO TIPAGIVOL TOU POAOXITN 2
AcBeotoc (CaCos) 1
‘Evtovn oopn 1

Kavéva mpoBAnua oo TtepIBGANoV 114

>0volo 141

To oTOIXEIO IOV EAEYXEI TOV EVTPOPICHO OTIC AVOIKTEC BANNCOEC €ival
T0 A{WTO TIOU TIPOEPXETAl OTIWC E€ival yvwoTd omd TNV auuwvia, 1o
OUMWVIOKA, TO VITPWON Kal VITPIKA AAaTa. AVTIOETA GTA E0WTEPIKA VEPA O
EVTPOPICPOC PAIVETAL Va EAEYXETAL aTIO TOV Pwo@opo (Dugdale, 1967). O
EVTPOPICUOC OTN XWPO Pog dEiXVEL va TtEpIopIleTal KLPIWG ag KAEIOTOUC 1
NUIKAEIOTOUC KOATIOUC, AIMVOBAAACOEG, AipVEC Kal AAAEC LOOTOCCUAOYEC
(Kovooupng kal auv., 1992). Av Kal attoyelg Tiepi Tou BEpatog dlicTavtaito
oiyoupo €ival 011 ta 600 autd otolxeia Taidouv T0 POAO TOU PLBMICTIKOV
TIOPAYOVTA YIa TNV dNPIOLPYIO ELTPOPIKWV TLVONKWV.

Ta OPETITIKA CUOTATIKA av ATIEAELOEPWOOUV GE PEYAAEC TTOOOTNTEC

OTO TIEPIBAAANOV O€ XPOVIKEC TIEPIOOOUC OTIOL ELVOEiTal (AdYyw NAlOQAVEIQC,
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BepuoKpaaiag, Amvolag) N LTIEPUETPN Kal AVICCOPOTIN adENoN TWV QUTIKWVY
LOPOPIV OPYAVICHUWY UTIOPOUV VA TIPOKOAECOULY €KPNEN TOU TIANBLGPOL
TWV QUTOTIAOYKTOVIKWV OPYAVIOUWVY KOl OLTOI PE TNV OEIPA TOUC avénaon NG
TIPWTOYEVOUC TIOPAYWYIKOTNTAC. To TIPORARUOTA TIOU TIPOKUTITOLV AOYW
ouToL TOL YyeyovoToc¢ €ival N dlatapaén TOL OIKOCUCTHHATOCG Kal N OAAQYH)
TN¢ oLvVBeonC Tou TIANBUGHOL TOL @UTOTIAQYKTOU OTNV TIEPIOXT). MEPIKEG

(POPEC N TIUKVOTNTA TWV QUTOTIAAYKTOVIKWV OPYOVIOHUWV UTTOPEI va YiVEl

Mivakag 2. ATTOTEAECHATA ETIIOPACEWV 1XOU 0 KAAAIEPYEIWV OE ZKAVOIVOPBIKEG XWPEC

(Sumari, 1982)

ATIoTEAEOpOTO ETIIOPACEWVY GTO
TIEPIBAANOV OTIO [XOUOKAANIEPYEIEC OTIC  APIOUOC TIEPITITWOEWY
ZKOVOIVAPIKEG XWPEC
Eutpogiopog 22
AOENON PWOEOPOU 15
AUOEnon Baktnpiwv 1
Meiwaon dlaAgAupévou oguyovou
A0ENoN TIANBUGUOD PUKGV
A0ENON PUKNTWVY KO OIOA OTEPEWV
AUGENON XAWPOPUAANG- O
ADENON HOKPOPUKWY
AUOEnaon BakepoTnTog VEPOU
‘Evtovn oopn
Kokr yebaon T apayOueVou Tt poiovTog
METOTPOTIN TOU VEPOU OE W TTOCIUOU
Meiwaon Tto16TNTag TTOGIUOU VEPOU

— N N NN W b O1 0 ©

@dvata PUOIKWV [XBLOTIANBUCUWV
ANayég atnv BevBikn Ttavida
KotaoTtpo@r aAIEUTIKWY CTATIKGWY TIOYidwV
Mawaon TNE aAELTIKAC T OPOYWYNG

— = =

Kavéva TipoBANpa oto TIEPIBAAAOY 110
Z0voAo 200
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TOC0 PEYAAN WOTE Va dNUIoLPYNB0oUV o1 AeyAueveg “epLBpPEC TTaAippoleC”.
H OTtapén TETOILV TTOCOTHTWY QUTOTIAQYKTOVIKWY 0PYOVICHWY dNUIoLPYoUV
OLCAPECTEC KATAOTACEIC O EYKATOOTAOEIC (TTOPEUTIOdION OVATIVONC,
avoéia) diBupwv TIOL WC YVWOTOV QIATPAPOLY TTOCOTNTEC VEPOU Yia va
TPOEOLV.
e AAAEC TIEPITITWOEIC Ol OPYOVIOUOI TIOU ATIOTEAOLV TIC €PLBPEQ

TIOAIpPOIEC  €ival oplopEVa  €idn  SIVOUACTIYWTWVY
(Protogonyaulax taremensis,Gymnodinium breve, Dinophysis acuminata,
K.0.) Tmapdayouvv Ttoéiveg (duvoguaolotoéivn 1,3, DSP, k.0.) Tou Eival
eTIRAABEIC yia TOLC LTTOAOITIOUE OPYAVIOUOUC. TETOIEC TIEPITITWAEIC EXOLV
ava@epBei otnv ZKotia Kal TIC ZKAVOIVABIKEC XWPEC HME OCULVETEID TNV
OAOKANPWTIKA KOATOOTPO@PH MOVAdWV TIOPAywyrC CoAopol. Epubpég
TtaAippoleg €xouv TTapatnEnBsi atnv EAANGda aTov KOATIO TNG EAcuaivag Kal
ToV Ogpuaiko (Huepnaolog t0Ttog, 1996). Moté Opwg dev £XOUV KATNyopnOEi
0l iBIEC Ol IXOUOKOAAIEPYNTIKEG POVADEC YIa TNV dNUIOLPYIC TOL PAIVOUEVOU
auTov.

AKOpO n 0TTIaPEN TETOIWV TIOCOTHTWY (PUTOTIAOYKTOVIKWY OPYOVIGHWV
Betel Ta emimeda ToL dlOAEALPEVOL 02 O€ peiwan AOyw TNG KATAVAAWGCNC
TOU OTIO0 AUVTOVC IBIAITEPA TNV VUXIA TIOL &V UTTAPXEL N TIAPAYWYT TOU HECW
NG WTOOLVOEDNC.

Ocov agopd 10 aGlwto (N), oLUEWVO JE HEAETEC TIOL
EKTIOVNONKAV OTIC ZKOVOIVOPIKEC KLPIWE XWPEC TO TTOCOCTO TIOL XAVETAI
OTO TIEPIBAANOV TEAIKA KOl AveEAPTNTA OTIO TNV TUXN TOL (KOTAVAAWGH OTIO
GAAOULC OpPYaVIOPOUC, OUCCWPEVAT OTO I{NUa TOU TILBPEVA K.0.) TIOIKIAEL
atto 71 €w¢ 80 % TNC TTAPEXOUEVNC TTOCOTNTOCG OTIO TNV TPOPN. TO TTOCOCTO
NG ouykpdtnong touv N amod ta Yapla eivar mepimov 20 - 28 %. To
Slaypapua 4 Ttapouaolddel TOLC LTIOAOYICHOUE JIAPOPWV UEAETNTWV YIa TNV

TOXN ToL N g€ 1o IXBLOKAAAIEPYEIQL.
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H peyoAlTtepn moocotnta tou N XAvetal OT0 TEPIBAAAOV OTN
OIOAEAUUEV  TOL HOP®N KOl €XEl OQUECN ETIOPOACN OTNV TIPWIOYEVH
TTapaywyn €0IKA o€ TIOPAKTIEC TIEPIOXEC TIOL TO N Eival TIEPIOPICTIKOG
mapdyovtag. H emigdveia tou IAPOTOC GTov TTUBPEVa aTnV TIEPIOXH TNG
HoVAdac eival EUTTAOUTIOMEVN 10-15 popEC TIEPICCOTEPO ATIO TO AVTIOTOIXO
OTPWHO 20 m pakpla arto Ta KAouBid (Hall J.& Holby O., 1992). Ta dedopéva
auTa deiXvouv OTI N eTIOPACEIC Eival TIEPIOPICUEVEC TOLAAXIOTOV WC TIPOC
TO XWpPOo. O1 TocotTeC TOL NH4+ rTav oNUAVTIKA LPNAOTEPEC OE TIEPIOXEC
avo&IKWV OoLVONKWV 0& OUYKPION HE TIEPITITWOEIC TIOU TO UTIEPKEIPEVO
OTpwWHa vEPOUL Eival 0ELYOVWHEVO.

O pwaoeopog (P) TtepiExeTal ota YPapla ae oococto 0.4 - 0.5 % tou
Bapoug TouC. Eival amopaitnto OTOIXEIO yio TNV OJOAN] KOl (QUCIOAOYIKI)
aVATITUEN TWV EKTPEPOPEVWV PAPIWVY aPOU CUUMETEXEI Hadi ue TO aoPBEaTio
(Ca), atnVv avdaTtuén Kal cwaoT AEITOUPYIa TOU OKEAETIKOU GUOTHUOTOC KAl
OUMMETEXEl OE CGNUOVTIKEC (PUOCIOAOYIKEC AEITOLPYIEC (0OouWPLOUIoTN K.0.).
To 1T0000TO TOU P TIOU TEAIKA KATAANYElI OTO TIEPIBAAAOV €XEI LTTOAOYIOTEI
KOl KUUOIVETOI OUP@EWVA PE TOLC MEAETNTEG aTiO 77% £wC Kal 89% TOU
TIAPEXOPEVOL HE TNV Tpo@n P. To didypappa 5 deixvel TOLC LTTOAOYIGHOUC
aUTOUC KOl TO TEAIKO TTOCOOTO TIOU XAVETAl OVEEAPTNTWE KATAANENG. Oa
TIPETIEl €dW Vva TOVIOTEl OTl otV EAANVIK TOULAAGXIOTOV €uTIEIpia TO
OaTtOBANTO GXEQOV TIOTE OEV KOTOAIYOUV QVETIO@O OTO TTILOPEVA AOYW TNC
OTIaPENC GAAWV Yapiwv Tiou Ppiokovtal oto Opla Twv HOVAdWY  Kal
ETMWEEAOLVTOI OLTAC TNC KatdoTtaong (Mapyapng, 1990).

OAa T ATIOTEAECUATA AUTA GUUEWVOLUV OTI Ol LOOTOKAAAIEPYEIEC
UTIOPOUV 0dNYNOOLV CGE EVTPOPIKEC CUVONKEC POVO G€ TOTTIKO ETTITIEDO KOl
O€ TIEPITITWOT) TIOU PEYAAN HOVAdO PBPICKETOI G€ TIEPIOXI] TIOL N AVOVEWOT)

TOU vePOU YivETal Pe QUTKOAIQ.
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(P) Hail & Holby

(Pe) Persson

(Ph) Phill. & Bever.

(E) Enell

(G) Gowen & Bradbury

Aldypappa 4. ATIOAEIEC KOl GLYKPATNGOTN alWToU OTIC IXOULOKAAAIEPYEIEC ATIO DIAPOPOUC

peAeTnTEG (Hall & Holby, 1992, Persson, 1988, Enell, 1983, Philips & Beveridge, 1986,

Gowen & Bradbury, 1987)

AlGypappa 5. ATIWAEIEG KOl GLUYKPATNON PWO@OPOU OTIC [XOUVOKOAAIEPYEIEG ATIO

dld@opouc peAeTNTEG (Hall & Holby, 1991, Persson,1988, Enell, 1983, Folke & Kautsky,

1989, Stigebrant, 1989)
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3.3.3 Xnuika KatdAoirta

> TIC UOOTOKOAAIEPYEIEC XPMNOIMOTIOIETOI Eva TIANBOC PAPUOAKEVTIKWVY
OKELAGHUATWVY KOl XNUIKWV 0OUCIWV YIO TOV EAEYyX0 00BEVEIWY, TIAPACITWY,
(PUKWV N KOl AQVWTEPWV QUTWV, AAAA Kal YO JIAPOPEC EVEPYEIEC TIOL Eival
ATIOPAITNTEG OTIC VOOTOKOAAIEPYEIEC OTIWG METAPOPA, JIOAOYT) K.ATL

H xopriynon ovifIOTIKWY Yyio TNV TIPOANYN Kal  OVTIPETWTIION
OIA@OPWV AoIPWdWY acBeveiwY Eival TIIO IO OLVABNC TOKTIKI OTIC
UOOTOKOAAIEPYEIEC. XPNOIPOTIOIOUVTOI EVPEWC OE OAEC TIC QACEIC TNG
KOAAIEQYEIOG OTI0 TO auy0 €wC KOl TO euTtopelOoIpo  peyebog. Ol
BIBAIOYPAQIKEC AVAPOPEC TIOIKIAOLY ¢ ava@oPA TNV XPNOCIUOTIOIOVKEVN
TT000TNTA TwV avTIBloTiKwy. O Kovooupng kal ouv. (1995) avagépouv Ot
ouTh pTtopei va @Bdoel To 15% TNC CUVOAIKAC ETNOIOG TIOPAYWYNACG, TIOU
onuaivel yia v EAAGda 2500 tn. Zop@wva e toug Ackefors H. & Enell M.
(1994) vuttoloyiletan 6T Xpnoiyortonjonkav 0,5 kg avtiBloTikwy yia KAaBe
TOVWWO Ttapayouevou Yapiod otnv NopRnyia 1o 1987. Znv idla epyaacia
aVOa@EPETAL OTI AVETTIONUEC OTATIOTIKEC OTNV Aavia To 1989 vrtoAdyilav Tnv
avoAoyia avtr) o€ 0,18 kg avTIBIOTIKwV avd TOVVO TTapayouevou aplol. X1
vnold Papoe 1o 1989 n avoroyia ntav 0,75 kg aviBlotikwy avd Tévvo
Ttapayouevou YaploL (Braaten B.,1992).

ATIO TIC XPNOIYOTIOIOVPEVEG TTOooOTNTEG HMOVO T10  25-30%
TipocAauBavetal amno ta Pdpia. H xprion Twv avTiBIoTIKwy ota PApIo PTtopeEi
Va Yivel pe Toug €€Ng TpOTTouC:

* gVOOTIEPITOVIKN £yXLON
* EVOWUATWAN OTNV TpoPn

* TIPOCONKN OTO VEPO
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H evOOTIEPITOVIKI £yXLON OLCIOCTIKA OEV OKOAOUBEITOI AOYw TN SLOKOAIOC
oTnV €@apuoyrng ™¢. Me Toug GAAoLG dVO TPOTIOUG TO PAPHOKO EPXETAI
artevBeiag oe emta@ny pe TO LAATIVO TIEPIBAAAOV Kal £TOL OEV YTTOPOUVUE Va
EXOLUE TIANPN EAEYXO TWV PAPHAKWY. XTNV OLVNBECTEPO OKOAOLOOUPEVN
TAKTIKN OUTA TNE EVOWPATWANC TOL PAPUAKOU OTO VEPO €XOUVUE OTIWC Eival
(PUOIKO OVTOYWVIOTIKA AfPn Tou @opudkou atd Ta YApla PE ATIOTEAECUA
TNV OVOPOIOPOP®N KATAVOWN TNG ouciag otov TTANBuouo. ‘Etol av dev
UTIOPOUV Va EQAPPOCTOUV JIOAOYEC KaTA NAIKIa, pEyeBoC, K.ATT avayKAalgTal
0 LTteLBLVOC va avénoel TIC TTIOOOTNTEC TWV XOPNYOUUEVWY QOPUAKWY LE
OTIOTEAECUA TNV avénon Twv KotoAoimwy. EEGAAOL eival yvwoto o1l Ta
vooouvTa YApio €XOUV EAOTTWUEVN OpPe€n ME OTIOTEAECHO TA LI va
TpEPovTal o€ BAPOC TouC. TOo PAPUOKO CLUYKEVIPWVETAI GTOUC IGTOUC TOU
opyaviopol Kal XPEIadeTal UYETA TNV XOPNynor] TOou KATIoI0 XPOVIKO
OIACTNUa yio TNV TTARPN aTIOBOAN Kal ATIOIKOdOUNGT Tou. O XpOvog auTo(
KaBopiletal atto Toug €N TTAPAYOVTEC:

* TNV GUYKEVTPWOT TOL POPUAKOU

e TNV oLVBeCT TNC TPOPNC

* TO €id0C¢ KOl TO pPEyEBOC TOL Yaplov

e TNV Lyeia Tov Yaplol

* TO (PUOIKOXNMIKA XOPOKTNPIOTIKA TOL PAPUAKOU

* TO (PUOIKOXNMIKA XOPOKTNPIOTIKA ToL vePOL (T°C, S °/0o, pH K.AT)

O mo KaBopPIoTIKOG Ttapdayovtac €ival n Beppokpaacio Tou vepoUl. Eival
YVWOTO OTI YIO TNV TIWANGCN TOU TIPOIOGVTOC TIOU €XEl LTTIOCTEI BepaTteia pe
OVTIBIOTIKA TIPETIEL VA PECOAAPROEl  KATIOI0O XPOVIKO dldoTnua  TIoU
ovopadetal xpovog avapovng. O xpovog avauovrc kKabopiletal amo tnv
OULOKELAOIO TOU OKeLACUATOC Ot PaBuo-NuUEPES, Ti.X Yo To Tetraplex o

XPOVOG avapovng €xel kaboplotei otig 400 BaBud-nueEPeC. 'ETOL yia peon
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Bepuokpaacia TtepIBarioviog 20 °C Babuolg n TANGN ETITPETIETAI PHETA TO
Tiepag 20 nuepwv (400 / 20) attd TN xopr)ynon tov avtiBIoTiKo.

H tOoxn twv avuflotkwyv dev €ival amoAlTwe yvwoth. Mropei va
@Bdoouv o100 TIEPIBAANOV AOYW EAATTWHEVNG OPEENG, KOl TOU MEIWPEVOU
METOBOAICHOU TOL VOOOUVTOC opyaviopol f AOYyw TNG €Ta@ng tTng TPOQnc
ME TO VveEPO OTIOTE TO QAVTIBIOTIKO OTIOCTIATOL 1) KOl OIOAVETAI OTO VEPO.
YTIOAOYIOUOi ava@EPOLV TNV TIOCOTNTA AUt HEXPL Kal 75 % 1n¢g
xopnyouuevng toootntag (Lunestud, 1992, lwoigidov & Wwudg, 1994). H
TOXN TNG TTOCOTNTOC AUTHC UTTOPE( va €ival N KATavAAwWGN OTt0 0PYaVICUOUG
TIOL OEV €XOULV Kapio oxéon pe TN Oepareia 1 n amobeon uUTIO POPON
OTPWHOTOC OTOV TIUBPEVA. ZTNV TIEPITITWAT TNC KATAVAAWGNC a0 AAAOULG
OpPYQVIOPOUC LTIAPXEL TO TIPORANUA TWV KATOAOITIWV AAAG KOl N EUPAvVION
OVOEKTIKWV OTEAEXWV PBaKTNPiwV AOYw TNC IKAVOTNTAC KANPOVOUNGCNG TOL
XOPOKINPIOTIKOU 0TI0 auTd péow TTAaopidlakol DNA (Brown, 1989). To
EVOOPPUVTIKO €ival OTI N OVOEKTIKOTNTA XAVEIOI PE TNV OIAKOTI TNC
X0pPNynong touv &v Aoyw avtifiotikolL (Austin, 1985). O1 aTIWAEIEC TIOU
KATOANyOUV OTOV TIUBPEVO TIPETIEL OTIWOONTIOTE VA PNV KOALEOOUV aro
GAAEC TTOCOTNTEC OTIOPANTOL N TPOENC dIOTI 0 XPOVOC ATIOIKOOOUNGNC
av&avetal Katd TIoAD. H KOAUTEPN TAKTIKN €ival va a@eBolv Ta PApIa Xwpig
TPOPN YIO OPKETEC WPEC PETA TNV XOPYNOT TOU QAPPAKOUL YIa va TIPOAABEL
N MEYOAUTEPN TIOCOTNTA va oTtolkodounOei. 'Exel Ppebei 6T yia v
artoikodounan tng Oxy-tetracycline xpeiddovtal 120 - 170 wPEC O€ GUVEXEQ
QWC¢ Kal Bepuokpaaia 5 -15 °C (Samuelson,1989).

BéBala mipémel va ava@epOei 0TI To KOGTOC aTiO TNV XPnoIUoTToinon
OVTIBIOTIKWV Eival OPKETA PEYAAO WOTE VA avaykadel TOLG TTapaywyoLg va
MEIVOULV OTO €AAXIOTO dLVATO TNV XOPryNnor) Toug. H dmoyn Tov eTIKPOTEI

gival, OTI av O€ Pla EKTPO@N N TIOIOTNTA TOL VEPOU Kal Ol GUVONKEC EKTPOPIG

29

Institutional Repository - Library & Information Centre - University of Thessaly
08/12/2017 02:20:14 EET - 137.108.70.7



EMMTQXEIX £TO NEPIBAAAON

gival KaAeEg TOTE o1 TIBAVOTNTEC MOALVONG TNG EKIPOPNC OTO KATIOIO
TtaBoyovo Tepiopidovtal oTo EAGXIOTO.

EKTOC Twv avTIBIOTIKWY LTIAPXEL Kol €va TIARB0C GAAWV  XNHUIKWV
OUCIQV TIOU XPNOIPOTIOIOLVTOl OTIC UOATOKOAAIEPYEIEC, OTIWC Eival Ta

avaIcONTIKA, TO AVTITIAPACITIKA KOl TA SIAQOPO (PUTOKTOVO KOl (PUKOKTOVA.

Mivakag 3. O1 cuvnNBEaTEPA XPNOIPOTIOIOVPEVEG XNUIKEG ovaieg atnv M. Bpetavia

ToTmoC ApIBUOC povadwv
Mpdaoivo Tou poiaxitn 89
®oppoAn 56
lapivn 23
O&UTETPAKUKAIVN 16
XAwpapivn T 12
NaCl 12
Cusot 1
Tribisen 10
Betaside 9
Evoaosic lwdiou 9
Furazoldadone 8
Buffodine 5
Kuavo Tou pebuAeviou 4
MS222 3
KMnO4 2
Acinitrasole 2
Acriflavine 2
Dipterex 2
NegTivn p
AoBeotoq 2
NaOH 1
XAwpivn |
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O rivakag 3 topouaIAlel TO ATTOTEAECUOTO HIOG EPEVLVOC TIOV EYIVE TNV M.
Bpetavia yia ta 1O ouvnBiopéva  XNUIKA  OKELACPOTO  TIOU
XPNOIUOTIOI00VTOI OTIC UOATOKOAAIEPYEIEC (Solbe, 1982).

JTIC XEPOAIEC EYKATACTACEIC YIA TNV OTTOAUPOVON TwV LOPOCTACIWV
XPNOIPOTIOIEITal KUPIWG didAvpa CaCO03 pe PIKpry TTooOTNTa potevovng. H
TO&IKOTNTA TOL JSIOAVUATOC OLTOL Eival TIEPIOPICHEVN Kal XAVETAl PE TO
Tiepacg 2 N 3 nuepwv (Ware, 1991). 210 TapeABOV £XoOLV XpNOIUOTTIoINBE yia
TOV EAEYX0 EVIOPWVY, {I{aviwv QAPUOKO YEVIKNG XProewg Omtwg to DDT, n
0oAdpivn, 1o Dipterex K.a.. Q¢ yvwaoTOV 0l XNUIKEC OVCIEC ALTECG €ival TTOAD
TO&IKA Kal Pe PeEYOAN Odldpkela TOEIKOTNTAC. Evpeia KatavaAwaon oTIg
UOOTOKOAAIEPYEIEG EIXE TA TIPONYOVUEVA XPOVIO TO TIPACIVO TOUL HOAOXITN
yla TNV KOTOTIOAEPUNON TWV TIOPACITWY EVW CAUEPA XPNOILOTIOIOLVTAl TO
KMnO4, n @opuoAn, o CuS04 (Kovooupng kai ouv. 1995). Mia xnuIKA ovaia
TIoL  €XEl  HPeYAAN  TOEIKOTNTO KOl  €XEl  Xpnolgoroindei  oTIg
UVOOTOKOAAIEPYEIEC €ival N Ba@r] TTOU XPNOCIUOTIOIEITAL yia Ta Bpexopeva
MEPN TWV IXBLOKAWRWY, KOBWC Kal ylo To OKAPN OTIC Hapiveg eival ta
vEaloXpwpata OTIwe 10 TBT (TPIBOVAUVTIKOC Kaaaitepog). Ol oLaieC AUTEC
0ev €ival povo eTTIKIVOLVEC yia TNV XAwpida Kal TNV Ttavida Tng mePIoXNC
OAAQ KOl Y10 TOVC EKTPEPOUEVOUC OPYAVIGHUOUC.

Ta mopamdvw 0orynoav otnv LICBETNON VEWV TPOTIWV YIa TNV
TIPOCTACIO TWV EYKATOOTACEWV. Ta BPEXOUEVA PEPN TLWV KAWPWY eV gival
TIAE0V Boppéva oAANG yoABaviopeva, Ta dixtua TIAEVOVTAI OLXVOTEPO O€

TIALVTIPIO Kol Enpaivovtal atov BAIO.
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4, OEQPHTIKH MPOBAEWH TON ENINTQXEQN

>€ OUTO TO KEPAAAIO ETTIXEIPEITAI VO UTTOAOYIGTOUV Ol TTOOOTNTEG TWV
OTIORANTWVY pIag BewPNTIKAC Hovadag oTiC EAANVIKEC BAAacaeg. BEBaia Ba
XPNOIUOTIOINB0OUY TIOAAEC TTAPAOOXEC TIOU OTNV  TIPAYUOTIKOTNTA OV
oupPBaivouy oANG pe TNV BonBeid toug Ba d0Bei pla ekTipnon NG
Katdotaong.
H BewpnTIKr) povAada €xEl Ta €ENC XOPOKTNPIOTIKA |
* Mapayel povo AaBpaki
* 'Exel yéylotn duvauikotnta 152 tn ava mapaywyikn diadikacia
* H mapaywyikr diadikaaoia diapkei 650 PHEPEC Kal KOTA TNV SIAPKEIA TNG
ottoiag 1X00VdIa arod 2 g eBAavouy To euTtopeLOIPOo pEyeBog 350 g
e H Bvnoipotnta gival undevikn
» To péoo BaBog atnv TIEPIOXT) TNEG HOVAdOC €ival 20 m
* OI eyKaTOOTACEIC TNC povadacg TiepIAauBavouy 45 KAoOLPBIA dlIaoTACEWVY
IXIX7T m
» O1 Bepuokpaaieg o emmikpatoLy eival 13.5 -16 °0 1o xelpwva Kai 25 - 27
°C 10 KaAOKaipl
» A&V LTTAPXOULV peLPATO
MTTopoUE Va XwPIoOLHE TNV TTapaywyIKN dladikaacia ag 4 oTadia .
>tadio 1 Avarmrtuén xBudiwv amo 2 g oe 50 g Kal XPOVIKNC dlapKelag 7
UNVWV  LE yoorvnaon Too@lio 6 % e1ti Tou {wWVvToo BAapoug
>1adio 2 : Avarttuén xBudiwv amod 50 g oe 150 g Kal XPOVIKAG dlApKelag 6
pNVWV PE Xopriynon tpo@ng 3 % ertitou {wvtog Bapoug
>TAd10 3 AVATtTuEn 1xBudiwv amod 150 g og 200 g Kol XPOVIKAG SIAPKEIQG 2
UNVWV PE Xoprynon Tpo@nc 2 % ettitou {wvtog Bapoug
>1ad1o 4 . Avarttuén 1xbudiwv amo 200 g og 350 g Kal XPOVIKKC SIAPKEING 6
pUNVWV JE Xopriynon tpoenc 1,5 % ertitou {wvtog Bapouc.
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OEQPHTIKH NMPOBAEWH TQN EMNIMNTQXEQN

otadio (6%,3%,2% kal 1,5% yia 10 TIPWTo, OEVTEPO, TPITO Kal TETOPTO
otadlo avtioTtoixa).

AnAadr) cuvoAika TOy = EI + E2 + E3 + E4 = 728 tn 1po@r¢ 6a
KOTAVOAWBOUV g€ OAn TNV Ttapaywyikn diodikacio. Mia péon moootnta
onAadrn Tu= ToA/ 650 = 1,12 tn / nuEPQ

H p€yiotn mtoootnta TIpo@ng Ba doB¢citnv 650 nuépa Kail Ba sival ion pe

Tmax” 140x1,5% = 2,1 tn

4.2 ANQAEIEZ TPO®HZ

ATIO TOLC 728 th €va TTOG0OTO B0 PEIVEL AVEKPETAAAELTO aTIO TA PaApIa
Kol Ba XaBei ato TiEPIBAANOV aUTOUGIO OTIOL EKEI €ite Ba KAaTaVAAwWOEi amo
TIOPEVPICKOPEVOUC OTNV TIEPIOX Opyaviopoug 1 Ba emikabicel  oTov
TuBpéva. H ToooTNTa TWV OTWAEIV LTIoAoyiletal o 20% eTti NG
apexouevng tpoenc (Gowen & Bradbury, 1987) evw otnv EAANVIKN
BiBAloypagioc  cav  peyaAUTEPO  TIOCOOTO  AVA@EPETalL 1O 16%
(Mamaiwdvou,1988).
T'OA = ToAx 20 % = 145,6tn
Mia pean toooTnTa dnAadn
T'y= T'OA/650 = 224 kg/nuEpa
H pEYIOTN TTOCOTNTA AVEKUETAAAELTNC TPOXPNC Ba d0Bei TV 650N NuEPA Kal
Ba gival ion e

T max~ Tmax x 20 % = 420 kg
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ANATTY=H TOY ANABPAKIOY XTHN EAANAAA

0 1 2 SAaA56G 8990 T100OOVIt-66 1.7 BO2321.22
XPONOSX (MHNEZ)

Alaypaupa 6. Avarttuén tou Dicentrahus Labrax otnv EAAGSO («AaddAc, 1994)

4.1 XYNOAIKH MNMOZOTHTA TPO®HZ

21NV apxn 1oL TPWToL oTadiov £xoupe 400000 1xBLdIa pEaou Bapoug
2 g onAadr) ouvoAikn Blouala 0,8 tn oTo TEAOG TOL £xoupe 400000 1xBLdIO
Twv 50g é€kaoto onAadn 20 tn Biopdla. Opoiwg oTo TEAOG TOL JEVTEPOV,
TpiTOv, TETAPTOL OTadiov Ba €Xxoupue GUVOAIKY Bloudla 60, 80 kai 140 tn
avtiotoixa. Av Tapactafei n avénon NG OuLvoAIKAG Plopalag o€
ouVAPTNON HE TO XPOVO TIPOKUTITEL TO Odlaypapua 7. O SIOPOPETIKEC
YPOUUOOKIACEIC avTioTolXoUv ata dlagopa otadia (1,2,3,4). H mocotnta
NG TPOPNC TIOL XOopPnyeitar o€ OAn TNV TApaywylkn dlodikacia
LTTOAOYIZETAI aTTO TO ABpoIoua TwV EURadwV Twv Tparmelinv ELE2,E3 ko E4

0@OU TIPWTO TTOAAATIAOCIOCGTOUV UE TOUC OVAAOYOUC CGUVTEAECTEC YIA KAOE
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OEQPHTIKH NMPOBAEWH TQN EMIMTQZEQN

4.3 MNEPITTQMATA

ATIO TNV BIBAIoypa@ia LTTAPXEL YO OPKETA LPNAN) CLOXETION WETAEL

NG KATavaAwBeioag Tpoerg Kal TwV TIEPITIWHUATWY TIOU LTTOAOYIZETaI ATIO
20-26 % ota coAopoeidn Kal 10 - 15 % ota BaAdacola Yapia (Conides et. al.,
1993) otnv dIAPKEIO TNG TTOPAYWYIKAG dIadIKATIOg CUVOAIKA gival

MO0y = (TON-T'0X) x 15 % = 87,4 tn
EVW PIa péon TToooTNTA

My = MoA/ 650 = 134 kg / nuEpa
KOl 1 JEYOAUTEPN TTOCOTNTA Ba LTTAPEEI TNV 650 NUEPO Kal Ba gival ion e

Mmax — (Tmax " T max) X 15 % — 252 kg

4.4 OYPA

H BiBAloypagia avagépel 0TI n TToooTNTO Twv o0VpwV Eival To 0,05%
TWV OULVOAIKWV OTITIEKPIoEWV. Ol ATITIEKPICEIC aLTEG aTtoteAovlv 1o 0,05 %
TOU OWMOTIKOU Bdapouc (Mapyapng,1990, KaoTipng kol cuv., 1990).
YTtoAoyietal Aoitov oto 0,025% tou owpatikol BApoug, OTIOTE Kal Ba €xouv
Ba £x0LV TNV EAAXIOTN TIYH TNV TIPWTN NHEPA TNE TIOPAYWYIKKC dladIKaaiag
KOl TNV PEYIOTN TNV TeAeuTaia. Av TTOPOCTACOUME YPAPIKA TNV GUVOAIKN
Blopdla ag oxean UE TNV SIAPKEID TIAPAYWYHC TO GUVOAIKO TT0GO TWV 0UPWV

oivetal amo 1o eUBAdOv Tov TPpaTtediov TTOAAATIAGCIACUEVO pE 0,025 %:

0,8 +140
OoA =Ei X 0,025 % X 650 X 0,025 % =11,44 tn

2
pEaN TToCOTNTA

Op = OoA/650 = 17,6 kg / nuépa
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Kal peyiotn tnv 650 nuepa

Omax = 140 x 0,025 % = 35 kg

AlQypOppa 8. ZUVOAIKY TTOCOTNTA 0VPWV

4.5 AMMQNIA

H appwvia sival tpoidév PHeTaBOAICHUOU TwV PapPIwV Kol EXEl TOEIKEG
1O10TNTEC YIa TOUG LOPOPLIoLE opyavIcoPoUC. OI TIIBAVEG TINYEC eTTIRAPLVONG
TOU TIEPIBAAAOVTOC OE APPWVIO OTIO pIa [XOUOKOAAIEPYEIQ Eival

e QOTI0 TIC OTTEKKPIOEIC TV PaAPIWV
* Q70 TIC ATIWAEIEC TNG TPOPNC.
evVIKWC €ival aTtodeKTO OTI avTioToIXEi 45-55 kg NH3 avd 1évo Ttapayouevou
mipoiovtog (Pillay, 1990, MamoutooyAov, 1996). AUTO 100OLVOUED pE
OUVOAIK] TIOOOTNTO APPwviag oTn Bewpntikr) povada kKad' OAn tnv
TTapaywylkr diadikaaoia ion pe
Ao\ = 55 x 140 = 7,7 tn NH3
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HIO JEon TTo0OTNTO dNAadN

Au = AoA/ 650 = 11,8 kg / nuépa

4.6 PQ>POPOZ

O @woeopog TEPIEXETAl oTa Ydpla oe TTocooto 0,4 - 0,5 % tou
OWHATIKOL TOLC BAPOLC. H TIEPIEKTIKOTNTO TOV (PWCPOPOL aTNV TPOYN Eival
™MC 1aéNg 1,5 %. OTOTE GUVOAIKA Ba dlaPeLyEl 0TO TIEPIBAAANOV TTOCOTNTO

ion e

®oA = 0oA X 1,5 9%)-(140x0,5 %) = 10,2 tn

MO géon TIPn

®y = ®oA/650 = 15,7 kg/nuEpa.
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5. ZYTKPIZH ME AAAEZ ANOPQITINEZ APAZTHPIOTHTEX

Eival apketd OUOKOAO va KABOPIOOLHPE TIC ETUTTTWOEIC TWV
UOATOKOAAIEPYEIWV €EETALOVTAC EEXWPIOTA TIC OUVETIEIEC TIOU EXEl N
EQapPoyn Toug o1o TIEPIBAAAOY, BIOTI Ol TIAPATNPOVHEVEC dIOTAPAXEC TOU
gival ouxvd TO OULVOUOOMEVO OTIOTEAECUO TIOAAWV TIAPOAYOVTIWY TIOU
dlatapalouv To LTIAPXOV KABEOTWC TOV. 'EXOLV YiVEl APKETEC TIPOCTIABEIEC
VO OULYKPIBOUV Ta aTtOPBANTO TWV IXBULOKAAMEPYEIWY HE OUTA GAAWV
aVOPWTTIOYEVWV ETTIOPACEWVY OTO TIEPIBAAAOV.

O Hakanson (1988) vmtoAdyioe TIC TP Keg o€ AlWTO, PWOPOPO Kal
opyavikd Aavlpoka oTo TEPIBAANOV aTIO TIC ULOOATOKOAAIEPYEIEC OTIC

> KOVOIVABIKES xwpeg (TTivakag 4).

Mivakag 4. EKTiynon TnNg mpoonkng alwtou, ewao@opov, Kol 0pyavikol avepaka (tn)

OTIO0 LOATOKOAAIEPYEIEC OTIC ZKAVOIVAPBIKEG XwWpPeC TO 1986 (Hakanson, 1988).

NopBnyia  Zoundia Aavia  PAavdia

OpyaviKog avBpakacg 22000 1300 1100 3100
Alwto N 4600 280 230 650
dwapopog P 540 35 30 76

H ouvoAikiy TTpocoBnkn alwtov amo dpacTnplotnteC otnv Enpd TNV idia
XPovId oT1o BaAdccoio TEPIBAANOV LTIOAOYioTNKe oToug 150000 tn, TOU
onuaivel pia ougpetoxn TNG TAéNC ™oL 0,2 % aTo TIC UOATOKOAAIEPYEIEG
01NV GULVOAIKN TIPOCaBNKN alwtou oTIC AaveE(KeC BAAacoeC. H yewpyia amo
povn TNG vTtoAoyidetal OTI €Xel Yo TTpoodnkn o€ alwto (N) 460000 tn ava
XPOVOo (XwpIi¢ va uttoAoyidoupe TNV KOTAANEén o€ BaAdoolo | xepoaio
TiepIBAAAov). O Moller (1987) €kave avTIOTOIXOUC UTIOAOYICHOUC VIO TIG
AaveQkeg BGAaooeC. Ta aTtoTEAECUOTA TOV TtTapouaialovial aTo dIdypaupa

8.

>9
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250000 -

200000

Alaypappa 8. NMpooBrkn N ato dIA@POPETIKEG TINYEC TIPOEAELONG OTIC AAVEJIKEC
BdAacoec (Moller, 1987).

O Mdapyapng (1990) ava@epel OTI N NUEPNOIA TIOPAYWYH OUUWVIAC
(NH4) amté pia povada duvapikotntag 200 tn avtioTolxei o€ pia Kal PJovo
olupnon 170 atopwv. YToAoyloe €mtiong Ot 100 ATtopa 1oL TA OTIEKKPIYATa
TOLC KATAAN)youv oTnv BAAaooa avTioToIXEl e yovada duvauikotntag 600
tn.

O Mamavootaciov (1988) €kave aAVTIOTOIXOUC ULTIOAOYIOHOUG
KaTaArlyovtag OTI T TIPOIOVIa MHETABOAICHOU €vOC €VAAIKO OE 0oLPO
avtiotololv og 8,5 tn Yapiwv. AKOPa OTI TO HTIAVIO povo 29 OTOPWVY
avtioTtolxei ae puTtavon 50 tn Yopiwv.

Mo TNV oVYKPICoT TNE POTIAVONE TWV UOATOKOAAIEPYEILV £XOLV TIPOTABEN TO
“TIANBuopiokd 1c0dVvapa”. O1 péoeg amofoAég oe BOD (Biological Oxygen
Demand, BIOAOYIKWC ATIOITOOPEVO 0ELYOVO), APPWVIAKO Alwto (NH3-N),

VITPIKO AlwTto (NO3-N) Kol SloAEALPEVO OTEPEN ATIO AVETIEEEPYAOTA OOTIKA

40
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AOUOTO EKPPOCUEVO OE YPOUPAPIA ava ATOUO KOl ava NUEPO PTIoOPOULV va
XpNnolgoroinbolv yio va eKEPACOUV TNV TIOPAYWYH OTIORANTWY OTIO
IXOUOKOAAIEPYEIEC OE TIANBLOUIAKA 100d0vVaua. MapaKATw TTopaATIBETAl 0
Ttivaka¢ 5 TI0U TTEPIEXEL TA TIANBUGHIOKA IG030VAUA VIO SIAPOPEC YEWPYIKEC

N BIOPNXAVIKEC OPACTNPIOTNTEC.

Mivakag 5. MANBUCUIOKA IGO3UVAUA SIAPOPWVY YEWPYIKWV Kal BIOUNXAVIKWY

dpaotnpiottwv (Imhoff & Imhoff, 1985)

Apootnpotnta Movada Ttapaywyng MAnBuouiokd 10030vapo
FTOAOKTOKOMEIO XWPIiG TUPOKOMEIO 1000 Aitpa yara 25-70
FIAOKTOKOUEIO HE TUPOKOMEIO 1000 Aitpa yaAa 45-230
Sayeio 1 yooxdapl 2,5 xoipolt 20-200
ZTARAOC AYEAADWV 1 16vog {wvtavo Bapog 130-400
S1dBAOG Xoipwv 1 xoipog 3
OpviBotpopeio 1 kO1Ta 0.12-0.25

ZIAO {WOTPOPWV

1 Tévog popTtio

4-11 avd nuépa

MAvvTAplO TTOTATWV 1 TOvog TTatdTa 25-50
IxBuotpogeio TECTPOPOC 100 KIAG Wapt 80
Zoxopo Blo punxavia 1 T6vog TELTA 45-70
Epyootdoio Bvng 1 T6voGg o1tnpd 10-100
ZvuBoTtolgio 1000 Aitpa prtupa 150-350
OIVOTIVELUOTOTIOLEIO 1000 Aitpa o1tnpd 2000-3500
Epyootdoio 0ung 1 T6Vvog C0UNG 5000-7000
EpyooTtdoio KOANAG 1 TOGVOCG KOAAPTIOKI 1] CITAPL 500-900
Bupoodeeio 1 TOVOoGg déppata 1000-3500
MAvvTAPIO HOAAIOD 1 TOGVOCg HOAAIOV 2000-4500
NAEgLKOAVTAPLO 1 TOVOG AeUKA €idN 1000-3500
Bageio 1 TOvog vpdaouata 2000-3000
XaptoTtoleia 1 Tdvog xapa 200-900
MAvvinpla 1 TGVOg ATIALTA 350-900
Ala@eVYOV OPUKTEAAIN 1 TGVOG OPUKTEAAID 11000
XwpatePr ATIOPPIMPATWV 10 OTPEPHATA ETIIPAVEING 45
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O6%
O AlaokopTiiopéva IZApata
m Boteyviegyolvag
m Blopnxavia EuAeiag
O ANEG Blopnxavieg
Olewpyia
W Y SOTOKOAANIEPYEEG
m Kabignon
O Blopnxavia xaptio0
m ATIORANTO BIOAKOBAPICUOY
m ESaywyn @utavepaka
O duokr eépTion
O Ktnvotpogia Booeidov

Alaypappa 10. Poption alwtou (N) arto dla@OoPETIKEG TINYEC otnv PIAavdia to
1988 (Makinen, 1989)

O1 Enell & Ackefors (1990) o€ avtioToIXOUC UTIOAOYIOHOUC
KaTEAN&av oOTnv eKTiynon OTl ol IXBUOKOAAIEPYEIEC OCULMMETEIXOV O€
1000010 1,5 % yia 10 @wao@opo Kal 0,4 % yia 10 AlwTo NG GUVOAIKNC
TIPOCONKNg ¢ BaAtikig 6dAacaoag.

MapoOAo TIOU OAOL Ol EPEVLVNTEC CUUEPWVOUV OTI OULYKPIVOUEVEC WE
GAAEC OPACTNPIOTNTEC Ol UOATOKAAAIEPYEIEC OV CGUUPBAAAOUV OUCIACTIKA
otnv @option Ttou TIEPIBAAANOVIOC O MEYAAEC YEWYPOPIKEC TIEPIOXEC
OTIw¢ T.X. N Bddacca TN¢ BOATKAG OAol  emionuaivouv ot 1O

OTIOTEAECHOTO OLTA €ival TIIBAVO va oAAAOLV CE UIKPOTEPEC KAiJaKec
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Ta amoteAéopata TnNg Tapovong epyaciag ocixvouv OTI Ol
UOOTOKOAAIEPYEIEC KOl  EIOIKOTEPA Ol  IXBUOKOAAIEPYEIEC OV
OUPBAANOULV  OUCIOCTIKA 0TV PUTIOVCT  HEYOAWV  YEWYPOAPIKWVY
TIEPIOXWV, Ta OUOMEVI] ATIOTEAECUOATA OTIO TNV €QOPUOYN TOUC
onAadn gival TLEPIOPIOUEVA OE XWPO Kal G€ EVTOOT).

Ta amoBANTa TwV IXOUOKOAAIEPYEIWV CuvioTavIal a6 Eva
TTANO0C OPYOVIKWV KOl  avopydvwyv 0UCIV  OTIwC TIPWTEIVEC,
LOATAVOPOKEC, AiTtn, BiItapiveg, ovpia, avTIBIOTIKA K.a.. ATTO OAa AUTA
EKEIVA TTIOU €X0ULV PEAETNOEI DIEEODIKA €ival Ol OTIOBETEIC OE OPYAVIKO
LAIKO Kall ) TtpoaBKn Twv SIAAEAVPEVWY PHop@wVv Tou alwtou (N) Tou
avBpaka (C) kal Tov ewa@opov (P). Ooov agopd ta ULTIOAOITIA
aTtoBANTO OTIWC Ol BITApiIVES Kl Ta avTIBIOTIKA Ol ETIIOPACTEIC TOLC OEV
EXOLV TIANPWCG KatavonBei xwpic autd va onuaivel OTi gival 1 oxl
ONUOVTIKEC.

H amobeon opyavikol AGvOpoka oOTa TIEPITIWHATO KOl OTIG
OTIWAEIEC TPOPIC KATW KOl OTNV AUECT YEITovia Twv KAWPBwV gival
ONUOVTIKA PEYaAUTEPEC ATIO TNV QUOIKN dlEpyaaia. To amoTEAEoHA
gival va peIwvETal N TIOIKIAOTNTA TN BEVOIKNC TTavidag otnv TIEPIOXT)
KOl VO €UVOEITaL N Ttapaywyr dNANTNPIWAWY OEPiwV OTIWE PEBAVIO
(CH4) kai vdpobelo (H2S). Ta SuCMEVH] AULTA OTIOTEAECUATO €ival
TIEPIOPIOUEVO OE EKTAON Kal €EOAEIPOVTOL PETA TO TIEPAC HUEPIKWV
OEKAdWV PETPWV aATIO TOUC KAWPBOUC.

H mpooBnkn alwtou (N) kot @wo@eopov (P) odnyolv o€
UTTEPTPOPIKEC OULVONKeC. TOTIIKOG ELTPOPICPOC EXEl TTaApATNPENOEI
UTIO TNV ETTIPPON PEYAAOL HEYEOOLC POVAdWV CE TIEPIOXEC WE KOKN

aVaVEWOT TWV VePWV. YTIO TIC TIAPOVOEC OLVBNKEG Eival ariBavn n

44
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TIEPITITWION 1N €QAPUOY  UBATOKOAAIEQYEIWV VO  TIPOKOAECEL
EVTPOPICHO OE PEYAAEC YEWYPAPIKEC TIEPIOXEC.

Ta did@opa XNUIKA CKELACUATA Kal ISIITEPO TA AVTIPIOTIKA -
TWV OTIOIWV N TUXN O&V £XEl dIEPELVNOEL TIANPWC- AVAPEPETAL OTI EVa
TI0OC00TO MEXPI KAl 75 % KaTaAnyel oto TEPIBAAAOV pe dpeon
OUVETIEIO TNV EYPAVIOT OVOEKTIKWV OTEAEXWV BAKTNPIWV TWV OTIOIWY
N avBEKTIKOTNTA XAVETAI YE TNV SIAKOTIN TNC BepaTieiag pe 1o eV AOyw
OVTIBIOTIKO.

Ol UOOTOKOAAIEPYEIEC OE OUYKPION HE TIC AAAEC QAVOPWTIIVEC
dpaotnplotnteg doev  dlodpauaTti(lovy  CNUOVTIKO POAO  OTNnVv
emMPBApuvaon  TOU  TIEPIBAANOVTIOC OE  XWPEC ME  PEYAAN
LVOATOKOAAIEPYNTIKA  dpactnplotnta  (ZKavdvaBIKEC) OAANG  eival
TOAVO TA ATIOTEAECUOTO AUTA VA OVTICTPEPOVTAL O€ PIKPEC EKTATEIC
OTIWC O€ TIPOCTATELPEVOUC KOATIOUC, | OPUIOKOULC UE HIKPO BABoC Kal
KOKI KUKAO@Opia vepoU. ZOp@wva pe EANNVIKA  BiBAoypagia
(Mamavaotaciov, 1988) n puTOVGN TIOL TIPOKOAEITAI ATIO TO PTIAVIO
otnv BdAacoa 29 Kal Ppovo avlpwriwv 100duvapel pe TNV puTIOVON
atto50in Yapiwv.

Mia Ttutikl EAMnviKy povada Tapaywync Ttapouaoladel
oOU@EWVA JE TO OVOTITUYHEVO BewpPNTIKO POVTEAO TA OTIOBANTA TIOL
Ttapovaoiadovtal otov Tivoka 8. Ol CUYKEVIPWOEIC LTIOAOYIOTNKAV
(aov dexopaote OTI dev LTTAPXOULV PEVUATA) O OYKO 00 HE TIG
OlOOTACEIC TWV KAWPBWY 0AANG pe BABog 20 m. AnAadr) 7x7x20x40 =
39200 m3,

20V YEVIKO CUPTIEPOOUO TNG epyaaciag Ba propoloe va TeOEI
OTI N VTTAPEN EVOC AOYIKOU CULGTHUATOC TIOPAYWYC OGOV a@OoPA TNV
EVTATIKOTNTA, TNV TIUKVOTNTA, TO EKTPEPOUEVO €IdOC, TO PEYEBOC TWV

EYKATOOTACEWV Kal TNV dlOXEIPION TOU CUCTHPATOC GE GUVOVLOCUO [E
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>YZHTHZH- ATOAEZMATA

TNV KATAAANAN ETUIAOYI TOU XWPEOUL UTIOPOUV va eaAsiPyouv TIANPWC
TIC THIOOVEC SIOTAPOXEC TOL LAATIVOL OIKOGUGCTIUATOC.

SAUEPO €ival o€ €EEAIEN MHEAETN VIO TIC TIEPIBAAANOVTIKEG
ETUTTITWOEIC PIOG IXOLOTPOPIKNC povadag amo 1o Y.ME.XQ.AE. petd

atté avTIOPACEIC TWV TOTTIKWVY (POPEWV GTOV KOATIO TNG KaAAovng

Mivakag 8. ZUYKEVTPWTIKA ATIOTEAECUATO TWV KUPIWV ATIORANTWVY

2 UVOAIKN Méon nuepnola  MéEylotn nuepnola
TToCoTNTa
1,12 tn 2,1tn
AlaBEaiun Tpopn 7281tn n A
0,028 mg/ It 0,053
0,224 tn 0,42 tn
ATIOAEIEC TPOPNC 145,6 tn A A
0,005 mg/ It 0,01 mg/It
0,134tn 0,252 tn
Meprtdpata 87,41tn n n
0,003 mg/It 0,006 mg/ It
0,018tn 0,0351tn
OUpa 11,44 tn n n
4,6 10'4mg/ It 8,9 10'4mg/ It
0,011 tn
Appwvia 7,7tn n
2,810 mg/ It
0,015tn
dwopopog 10,2 tn n
3,8 104 mg/ It

NéaBou 1ou €xel avaAdfel 1o EBvikd Kévipo Oaiacaiwv Epeuvav

(EK.@.E). H peirétn Oev €xel OAOKANPWOEl OAAG TO TIpWIA
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>XYZHTHZH - ATTIOTEAEZMATA

ONUOCIELPEVO  ATIOTEAECUOTO  OEiXVvOouv  OTI N IXBLOTPOWIKY) PovVAda
OULMBAAAEL KOTA 5 % otnv pUTtavan Tou KOATIou (KAaouddtog, 1996). AAG
KOl YEVIKOTEPA N TIPWTN SLOHEVIC avTidpaon TNE KOIVAG yVWUNG @aiveTal
VO QVTICTPEPETAL YIOTI JE TO TIEPOAC TOL XPOVOUL YIVETAL AVTIANTITO ATIO OAOUC
OTl Ol LOOTOKOAAIEPYEIEC UTTIOPOUV VO CUUPBAGAAOLV OTIOPACICTIKA OTNV

avarntuén tng EANAdOC.
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EMIAOIoz

H  €MTOKTIK  avAaykKn  TIEPAITEPW  OVATITUENC  TwV
UOATOKOAAIEPYEIWV OTNV EANGdQ OTO TIPOCEXEC PWEANOV €ival TIAEOV
mpo@avng. Ekeivo mou TpEmTEl €TTionNg va yivel yvwotd eival ot
OVATITUEN TIPETIEL VA ETUTELXOEI XWPIC TNV SIATAPAEN TWV ELAICTONTWV
LOATIVWV OIKOAOYIKWV I00PPOTIWV. AnAadr) N avarttuén auTr) TIPETIEL
va oupfadilel ye v OTAPEN €vog 1ooluyiov PETAED TNC MAdIKAG
TIOPAYWYC Kal EVOC LYIOUC TIEPIBAAAOVTOC.

>tV Tapoloa TITLXIOK OIoTPIR E£yIVE MIO TIPOCTIABEIN
olvBeong Kal Topouciaong TWV  VEWTEPWY  ATIOYEWV NG
OAANAETIIOPAONC TWV  LOOTOKOAAIEPYEIWV KOl  TOU  LAATIVOUL
TiepIBAANOVTOC. H TTTuXIoKn dloTpIB oTnpixbnke ae oToixeia &Evng
Kupiwg PBiIBAloypagiag mouv i0w¢ va pnv arodidouvv TANPWS TNV
EMNnvIKA Tipaypatikomta.  H €AAelPn OTOIXEiwv Kal ETTAPKOUC
YVWOEWCG OAAG Kl N avayKaloTnTa yid TNV TIPAYUOTOTIOINON HEAETWVY
yOpw armod NG PEYAANC oTtoudaldTNTAC OUTEC OXECEIC METAEL TOU
OULOTNUOTOC POdIKNAC TIOPAYWYNC KOl TOL LAATIVOU TIEPIBAAAOVTOC YId
TNV EAANVIKN Ttpaypotikotnta sival coa@ng. H avamtuén tov kKAdadou
TWV LOATOKAAAIEPYEIWVY TA TEAELTAIO Xpovia otnv EAANada utihpée
OAMOTWANG Kal TIPOPAETIETAI iD10C EVIACEWC YIA TA ETTOPEVA XPOVIO.
J0p@wva pe otoixeio NG A.T.E. 10 1995 Acitoupyolv OTn XWPa oG
693 POVAdEC ULOOTOKAAAIEPYEIWV. H QEIPOPIKI) TOUC OVATITUEN
TIPOUTIOBETEI TIANPN KOl GAQI) YVWGOT TWV ETUTTTWCEWV.

Eival Topa ota mpwta Prjpota TOLE IOV 0l VOOTOKOAAIEPYEIEG
TIPETIEL VO TIPOCEXO0UV 101aiTeEPa. TMOAANEC OIKOAOYIKEC KATOOTPOPEC
€XOUV CLMBEI oav ATIOTEAECHO KOKNG KOl TIAEOVEKTIKNC XProng Tou
avOpwWTIOL ETTi TOU QPLOIKOV TIAOUTOU KOl €XOUV TIAEOV O€igel OTI N

OVATITUEN UTTOPEL va eTITELXOEI pOVO pECO OTIO TNV OPBOAOYICTIKN)
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OlKoAoyIKf} dloxeipion 1oV  @UOIKOL TIAoUTOL. ‘ETOl  povo ol
UOOTOKOAAIEPYEIEC Ba PTIOPECOUV VO OIEKDIKIOOLV Kal TEAIKA va
KOTOKTI)OOUV éva  TIPWTEVLOVTIO POAO OTNV  OVTIPMETWTIICN TOU
TIPOPBANUATOC VIO OWAOTH avOPWTIIVN dIATPOPT).

Mo TNV emitevén TOL GKOTIOL OULTOU ATIAITETAI N APIOTN Kal
OTEV] CULVEPYACIO KPATIKWVY QOPEWV, EPELVNTIKWV IOPLVUATWY Kal
IDIWTIKOU  TOPEN, WOTE TA OTIOTEAECPOTO  va  amtodoBolv 10
OUVTOUOTEPO OTIC EVOIOPEPOPEVEG TIAELPEC KAl VO CUHPBAAAOLV

OULCIOTIKA OTNV TIEPAITEPW OTIPOTKOTITN OVATITLEN TOU KAAGDOU.
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