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NEPIAHWH

e avtibeon e TIC TIAPOOOCIOKEC HEBOOOUC EKTPOPNG XEMWV OE OVOIXTA
CUCTAUOTA, TA KAEIOTA KUKAQUOTO HE ETTAOVAKUKAOQ@OPIO TOU VEPOU, XPNOIUOTIOIOUVTOI
OAO KOl TIEPICCOTEPO OTIC CUYXPOVEC EKTPOPEC XeAlwV. 'EXouv avarttuxBei apketoi
TOTIOl  KAEIOTWV  KUKAWMATWY, TIPOKEIUEVOU VA EKTPAPOUV OTTOTEAECUATIKOTEPA T
XN, ItV EAANGOQ, KOTd TV TEAEUTOIO OEKATIEVIOETIA, £XOUV KOTOOKELOOTEI OEKO
KAEIOTA KUKAWUOTO EKTPOPIG XEAIWV.

JKOTIOC aUTHC TNG epyaociag eivar va yivel Kataypa@rn OeSOUEVWV EKTPOPNC
TIPOKEIYEVOL va agloAoynBei n emidoan ¢ TTapaywyikr¢ dladIKaoiag ae avoIxTo Kol o€
KAEIOTO KOKAWWA EKTPOPNC Tou EupwTtaikod XeAIOU, g€ povada Tng ApTac.

ATIO TOMIKA €EUTIOPIKA eTaIpeia TTOpeAN@ONoaY U0 OdIOPOPETIKEG TIAPTIOEC
YUOAOXEAWV W€ 010 apPXIKO PECO OWHATIKO Bdpog 0,33 g. Kai ol 300 OpAdEC/TTaPTIOEC
TOTIOBETNONKAV YIO EKTPOQN Ot OEEAPEVEC AVOIKTOU OCUCTHMOTOG TIPOOVATITUENG-
avamtuéng (365 nNUEPEC €KTPOPNC), ME OpXIKEG 1xBuottukvotnteg 3,1 kg/m3 kar 3,3
kg/m3 avtioTtoixa. Ztnv TEPiodo aUTH, TO TEAIKO PECO CWHATIKO BAPOC JIOPOPPWONKE
ota 13,2 g kar 13,8 g, evw n emiPiowon nrav 69,9% kai 79,8% avtiotoixa. Tnv 3651
nuEPa €yive dIOAOYN Kal OTIC 000 TOPTIOEC Kal TIPOEKLYAV TPEIC KATNYOPIEC peyEBoLC:
A, taxvauén (uéco owuatiko Bapog >30 g), B, pegoauvén (U€co owuaTiko Bapog 10 - 30 g)
Kot I, Bpaduavén (UEco cwuaTKo Bapog <10 g).

e P deUTEPN TIEPIOdO TO XEMIO TNG TIPWTING TIOPTIdOC (opada 1, LTTOOUAdEG
OiAi, OIBI kai OINT) TtOMTOBETNONKAV YyIO 92 NUEPEC OTO TUAUA TIPOTIAXUVONC O€
OVOIXTO CUOTNUO EKTPOPNG, EVW Ta XEAIO TNG OeVUTEPNG TTAPTIOOC (OPAdA 2, UTTOOUADEC
02A2, 02B2 kal 0O2I2) ToTto0eTAONKOV 0€ OEEAUEVEG KAEIOTOU KUKAWUOTOC EKTPOPNG. €

OUTH TNV TIEPIOdO, N EKTPOPN OTO aVOIXTO cuoTnua (opdda 1) ed@Avioe €EAIPETIKA
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XounAn vnowotnta (0,3%), evw aKOPn MIKPOTEPN NTAV EKEIVN OTO KAEIOTO KUKAWUO
(oudda 2) ektpoeng (0,05%).

O ouvteAeotn¢ petatpePipotnTag g Tpoenc (FCR), Tapoucioce HEYAADTEPEC
TINEC OTO KAEIOTO GUOTNUO EKTPOPIC EVAVTI TOU OVOIXTOU, POVO OTIC UTTOOUASEC B, evm
OTIC GAAEC KOTNyopieC peyéBoug Oev ULTINPEOV OTATIOTIKA GCNUOVTIKEG Ola@opEs. H
avoAoyio OIO@OPETIKWY HEYEBWY XEAIOU OV @AivVETOl va OXETI(ETal Pe TO oLOTNUO
ekTpo@NnG. Ta Bpaduaugn XxéAla dev Ttapouciocav GNUAVTIK avgnon g Plopadog
0oUTE OTO KAEIOTO OUTE GTO OVOIXTO cUCTNUA, VK Ta TaxLOLEr Ttapovaiacav TTapouold

eTiTeda avénong tng Plopadag Kal oTa dUO KUKAWUOTA.
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ABSTRACT

In contrast to the traditional methods of farming eels in open flow - through tanks,
the recirculation systems are increasingly utilized in the modern eel farming industry.
Several types of recirculation systems have been developed in order to farm eels more
efficiently. In Greece, during the last fifteen years, ten recirculation eel farming
systems have been constructed.

The aim of this project is to make a recording of data in order to evaluate
productivity process in a system of a semi-intensive open flow - through tanks and in
an intensive closed re-circulating system of a European eel aquaculture, in an eel farm
in Arta.

Two different groups of glasseels with same initial mean body weight (MBW) of
0,33 g, were received from a French commercial company. Both of the groups were
placed in first feeding - growth tanks with overflow water (365 days). Initial density was
3,1 kg/m3 for the first group and 3,3 kg/m3 for the second, respectively. At the end of
this period the final mean body weight, was 13,2 g and 13,8 g, while the survival rate
was 69,9% and 79,8%, for the two groups respectively. After 365 days, the eels where
graded into three size groups: A, Fast growing (MBW >30 g), B, Medium growing (MBW
10 - 30 g) and C, Slow growing (MBW <10 g).

Over the next period of 92 days, the eels of first group (subgroups O, QiBi
and OtCt) were placed in the semi-intensive open flow - through tanks, while the eels
of second group (subgroups 02A2, 02B2 and 02C2) were placed in the intensive closed
re-circulating culture system. During this period, mortality was 0,3% in the open

system, while in the recirculation system was below 0,05%.

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 22:45:01 EEST - 18.232.115.247



The Feed Conversion Rate (FCR), presented higher prices in the closed re-
circulating culture system compared to the open system, only in subgroups B, while in
the other size categories did not exist statistically important differences. The proportion
of different eel sizes does not appear to be related to the farming system. The Slow
growing eels did not present important increase of biomass neither in the intensive re-
circulating culture system nor in the semi-intensive system, while the Fast growing eels

presented similar levels of increase of biomass in both systems.
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EYXAPIZTIEZ

H T1apoboa peTATITUXIOKA JIOTPIRN TIPAYUOTOTIOINONKE OTa  TIAQICIO TV
METOTITUXIOKWY OTIOUdWV HOU OT0 METATTUXIOKO [Mpdypaupa  ZTTOUdWV WE TITAO:
«Y OATOKOAAIEPYEIEC-TTABOAOYIKA TIPOPANUOTA EKTPEPOPEVLV LOPOPIWV OPYAVICUWV,
T0 oToio aroteAei oLumpaén tou Tunuotog Ktnviatpikng Ttou [lavemiotnuiou
OeoaoaAiag, pe 1o T.E.I. Hmeipou.

Me a@opur] v Tapovoa dlatpiPry, Ba NBeAa va €LXOPIOTACW OCO0UC ME
Bondnoav kol YoU CUPTIAPACTABNKAV OAO AUTO TO JIACTNUA, WOTE VO QPEPW CE TIEPOC
v epyacia pou. Emiong suxoplotw 6Aoug 0coug e didagav Kol Ye TNV ETIICTNUOVIKA
TOUC KOBOOJMNynNaon HOU TIPOCEPEPOV OUCIOOTIKA PBorbela, ko OAn 1 SIAPKEID TNG
OLYYPOAQIKIC OOUAEIAC.

‘Eva peydAo guxapiotw avikel otn dloiknon g etaipeiag «X.EA.MA. A.E.» kal
BITEPWE OTovV K. Mivtalo Avdpéa, TIOU HOUL TIOPEIXOV ONUOVTIKEG OIEUKOADVCEIC,
KOBWC Kol TN duvatdtNTa XPriong tou €EOTIAIOUOU TG HOVAdOC, WOTE VA QEPW EIG
TIEPOC TNV LVAOTIOINGN auTAC TN¢ dlaTPIPNC.

Euxopiotw tov k. Agvdpivo Mavaydyyeho, Emikovpo Kabnynti tou Turuatog
IxBuokopiag - AMgiog Tou T.E.i. Hmeipou yia v avdBeon tou O£patoC autig NG
Ol0TPIPAC.

TéNOC, euXaPIOTW I1d1aiTEPa TN oLLLYO pou Avva MarmdloyAou yia TNV APEPIOTTN
CUUTIOPACTOCH, KOTOVONGON, OVEEAVIANTN ULTTIOUOVH, KOBwG Kal tn Poresia Touv pou
TIPOCEPEPE KOO OAN TN SIApKEIa TNG dIOTPIRNC Pov. X AUTAV, OTOV POVAKPIRO YO pag,

OAG KOl GTOUC YOVEIC HOU a@IEPWVETAIL N TIapolaa Epyaaia.

Kwvaotavtivog A. KapimmoyAou

Kapditoa, 2008
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KE®AANAIO |

EIZATQrH

1.1 Tevika

To evpwtaikd xéAl (Anguilla anguilla Linnaeus, 1758), eivar éva €idog, ToU
Xaipel 10laitepng eKTiuNoNg otnv ayopd TPOIUwWV, £T101 N AAlEid TwV XEAWV &ival HId
ONUOVTIKI] dpacTNPIOTNTA OTIC TIEPICOOTEPEG EVPWTIAIKEC XWPEG. Ol KOATAVOAWTEC
oTnv Eupwrn, oAAG Kol TNV avaTOAIKA Acid, EKTIHOUV TIC BPETITIKEG 1OIOTNTEC TOU
XeAI0U (Anguilla sp), TTou aTtoteAei éva TIPOIOGV UOATOKOAAIEPYEIOG HEYAANC oiag
(Liao, 2002).

To 1998, mepimou 10 55% TN¢ TTAYKOOUIOG TIOPAYWYNG XEAIOD KOTOVOAWONKE
omv lamwvia (Satoh et al., 2000). Zxedov 10 90% TNC OULVOAIKAG TIAYKOOUIOGC
TIpouNnBelag XeAwv tou 2000, TTponABe armd tnv vdatokaAApyela (FAO, 2005). Amo
10 19 €idn Anguilla sp, T€éaoepa eKTpEPOVTOl CLVABWC: TO 1OTIWVIKO XEAL (A. japonica),
T0 eLPWTIOAIKO XEéAI (A anguilla) 10 apeplkAviko XEAI (A. rostrata) kal TO
auoTpaAlavo xEAI {A. australis) (Tesch, 2003).

H albénon g mapaywyng XEAWV TIOYKOOMIwG, NTav €vag ouLvdUaCHOC TNG
ETIEKTOONC TNC TIEPIOXNC EKTPOPNC KOl TNG TEXVOAOYIKAG TIPOOA0U. AUCTUXWE, OPWE, Ol
(UOIKOI TIANBUOMOI yivovTal OVTIKEIMEVO UTIEPEKUETAAAELGNG, AOYW TNC €viovng
OAIEVUTIKAG TIPOOTIABEIOC Yia TN CUAAOYR YOVOU KI OUTO € OAANAETTIOPOCHN HE AAAOLG
avOpwTIOyeVEIC TTOPAYOVTEG, OTIWG N ATIWAEID PIOTOTIWY, N PUTIOVCN KAl I PETAPOPA
TWV TIOPOCITWY Kal TWV AOBEVEIV, £X0UV CUUPBAAAEL OTN PEIWON TwV CUMAPEWY TwV

YUOAOXEAWV, KOTA TN SIAPKEID Twv TeAeuTaiwv 20 etwv (ICES, 2004, 2005).

1.2 duoloAoyia Tou eLPWTIATKOU XEAIOU

YTEpkAaon: Osteichthyes . . _ ,
H ouotnuatikn katdtaén tov Anguilla anguilla
aon: Actinopterygii . , ,
Kaon pteryg (Linnaeus, 1758) (EIk. 1) €ival n €&ng
YTtoKAQoN: Teleostei (Eschmeyer, 1998):
YTéptagn: Neopterygii
Ta&én: Anguilliformes
Ynotaén: Anguilloidei
Olkoyevela: Anguillidae
Fevoc: Anguilla Eikova 1: To Eupwadiko xéAt Anguilla anguilla
Eidoc; Anguilla anguilla  (Deelder, 1984).

11
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To Eupwradiko €idog xehoU (A anguilla) cuvavidtal 1000 og yAUKd, 000 Kal o€
OAMUPG vepd. To OWUO TOU &ival AETITO Kl ETTUNKEG, UE OQPIOEIDEC OXNUA, KUAIVOPIKO
OTO UTIPOCTIVO TUNHO KOl KATIWC TIETIIECUEVO OTO TTiow TUAUA. MTTopEi va @Taael YEXpI
T0 1,5 m pnkoG. To MAKOC TWV OPOCEVIKWV E€ival HIKPOTEPO OTIO TWV BnAUK®V.
(Kastelein, 1983).

H kdtw yvdabog tou xeAloU eival POkPUTEPN OTIO TNV AVW KOl TIPOTETOHEVN.
AI0BETEl AeTITA OOVTIA, TO OTIOIO PpiokovTal OTIC OlayoveC. e avriBeon pe Ta AAAQ
Anguilliformes, ta oToia gu@aviouvv pla PeyAAn TIOIKIAIO GTov TOTIO, TO OXNUOA Kol TO
MEYEBOC TwV SOVTIWV, Ta €idn TIOU AVAKOLV OTNV OIKoyevela Twv Anguillidae, diaBétouv
TIOAU TTIO OTOIXEIWDN Kal opolopop@a dovtia (Tesch, 2003).

Ta pdTIa €XOUV OTPOYYUAO OXNMUO, €ival HIKPA OTO veAPA Kol Kitpva XEAIO
(KITPIVOXEAD) Kol PEYAAQ OTa aonuévia XéAla (aonuoxeAa). H avarmtuén Twv HaTIV
gival EANITTINC KATA TNV EKKOAOWN, OTIWC oUMPaivel Kal ge GAAa €idn BoaAdacaiwv
Paplwv, OPWE Ol IKAVOTNTEC OPOCNG OAOKANPWVOVTAl TIANPWC KOTA TN OIGPKEIN TwWV
0KOAOLBWV TIPOVUPQIKWVY aTadiwv (Prokhorchik et al., 1987).

Ta XENO €XOUV OXETIKA TIEPIOPICUEVEG OTITIKEC KOl OKOUOTIKEC IKOVOTNTEG, OANG
€XOUV ECOIPETIKA OVETITUYMEVN TNV aicBnon g o6ocepnonc. H &exwplotr auth
IKAVOTNTO TV XEAIWV, EXEl OLENOEL, OTIWG EivVal AOYIKO, TO EVAIAQPEPOV Kal EXEl 0ONYNOEl
OTnV LTIGBeCN OTI TO XEAI XPNOIUOTIOIE Ta Opyova NG 6o@pnong, Oxl Povo yia va
EVIOTTIOEl TNV TPOPN TOU, OAAG KOl yiO VO €EVTOTIIOEl OIOQOPETIKEG TOTIOOETiEC, €va
QOIVOUEVO OPKETA YVWOTO oTa {Wa TNG OTEPIAG, OTIWC YIo TIAPASEIYUA OTOV OKUAO,
TIOU €X€l 1I000UVAPEC 0OPPNTIKEG IKAVOTNTEC PE TO XEMI (Tesch, 2003).

To dépua TOuG eival avOEKTIKO Kol KOAUTITETAI aTtO BAévva. H OTtapEn g BAévvag
gival amapaitntn yio TNV TIpooTacia  Katd NG a@uAATWONG, VW TIOPAAANAQ
TIPOCTOTEDEl ATIO TIPOCPOAEC TIAPOCITWY Kal TIaBoyovwy  UIKpoopyoviopwy. Ta
Bpdyxia, ta oToia TIaioUV CNUAVTIKO POAO CTNV OVATIVON, AEITOUPYOUV ETTIONG WC
€EI00PPOTIIOTEC GAOTOC Kal VEPOU, OTO Qiga TwV XEAIWV. Ta €idn Tng OIKOYEVEIOG
Anguillidae é€xouv Afrtia, av kol autd €ival OTOIXEIWDN, O GUYKPION ME EKEIVA TIOU
€Xouv GAAa €idn Wapiwv. Ta AETa sival UIKPA, KUKAOEION Kol Bubiouéva péoa oTo
Oépua, OTIC AVWTEPEC OTOIRAGEC TOU XOopiov, KATwW ato tnv emidepuida (Tesch, 2003).

AOYW TWV PIKPWV TOU AETIWV, TO XEN UTTOPEL va avaTivéel EKTOC aTio Ta BPAyxia
Kal Pe tn Bonbela twv 1opwv Tou dépuatog. ‘ETol, Yéoa OTO VEPO, N €KATOCTIANN
avaAoyio TN¢ GUPMETOXNC TwV BpAyxiwv otnv avarvon eTavel 10 90%. Opwg, €€w armo
TO VEPO, TIPOYHUOTOTIOIEITAI OVATIVON WECW TOU OEPUATOC, TIOU KOAUTITEL Ta 2/3 NG
TIPOcANYNE Ttouv o&uyovou (Berg and Steen, 1965). Aut n dladikaoia €xel ooav

OTIOTEAECUA, Ta XEAIO va OlOBETOLY TNV  IKOVOTNTO VA  ETURIOVOLY VIO HEYAAEC
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TIEPIOOOULC £EW OTIO TO VEPO, KABIOTWVTOC TO TIOAU QVOEKTIKA O OXEON PE AAAO WApIa.
AUTEG 01 1810TNTEG £x0oLv 1d1aitepn adia katd tn dlaAoyr kal v TtwAnon (White and
Knights, 1994).

To poaxlaio Kol To €0PIKO TITEPUYIO €ival evwpéva PE TO oupaio TTEPLYIO. To
poxlaio TITEPUYIO EEKIVAEL VO €KQUETAl APKETA TIO TIIOW aTIO TA OWPOKIKA, €VW TO
€OPIKO TITEPUYIO EEKIVA EAOPPWC TTIOW OTIO TNV €dpa Kal TIiow OTO TO ONUEIO TIOU
EKQUETOI TO paxlaio TTEPLYI0. Ta OwPOKIKA TITEPUYIO €ival TIOAD  HIKPA Kol
otpoyyuAeupéva. O aplBuog Twv oTIovOUAWY KupaiveTal ammo 110 €wg 119. H TTAELpIKA
YPOMMN €ival eVdIAKPITN KATA PNKOC TOU CWUOTOC.

Ta evAAIKa ATOPO TOL YAUKOD VEPOU €XOUV XPWUATIOHO TIPOCIVWTIO - KAQETI €W
MaUPO, KITPIVWTIO OTNV KOIAIA (OTASIO KITPIVOXEAOU), UETAPAAAETAI OE PALPIOEPO TTICW
Kal QWTEIVO TIPOG APYUPOEIDH] OTIC TIAEUPEC KOl TNV KOINIA (OTAdIO acnuOXEAOL). 210
OTAOIO TOU AETITOKEPOAAOUL Kal TOU YUOAOXEAOL TO oWUA €ival dIA@AVO, To AVOJIKA XEAIO
(elvers) €xouv XPWUATIGUO TIPACIVWTIO - KAPE, VW TIOAD CGTIAVIA AVAQEPOVTAl TIOPTOKOAI
XpwuoTtiopéva ociypata (Usui, 1974).

MOANEC @OpEC eival BUOKOAO va Yivel dIOXWPIOUOC MHETAED TWV OIAPOPETIKWV
€10V XEAIOU Kal 1IOI0ITEPO OTO GTAdIO TNG VOPENG. Ta XEAID aAAA{OUV CULVEXWCG OXNAUaA
KOl XPWUOTIOPO KI €101 T0 XOPOKINPICTIKA TwV Ola@OPwWY OVIOYEVETIKWY OTAdIWV O&V
gival ouykpioipa PETagL Toug. MOAL Alya XOPOKTNPIOTIKG TIOPAPEVOLY AUETARBANTA KOTA

N OIAPKEID OAWV TWV CTAdIWV, TIPIV Kal JYETA TN YETaPOp@wan (Tesch, 2003).

1.3 BIOAOYIKOG KUKAOCG - OIKoAoyia Tou XEAIOU

To evpwtaikd xéA (Anguilla anguilla, L., 1758) eivar éva avAadpopo Kal
oapKo@Ayo €ido¢ Yaplol, TIOU EICEPXETAlI OTOUG TIOTAMPOUC aTd T OdAacoa GTo
OTIOKOAOUPEVO  OTAdIO  «YULOAOXEAOU»  (dnAadny  dld@avo, KOtd  KOPIO  AGYyO
amoxpwuatioyévo  Pap) (Ek. 2). Ta
YUOAOXEAQ TTAPOUCIA{OUV TIOAUTIAOKN KOl
METOROANOUEVN nBoAoyia, avaAoyo HE TNV
wpipavony toug. Ol PETOKIVACEIS TOUG
yivovtal PECW TIOAIPPOIOKWY PEVHATWY,
TagI0EVOLY CE KOTIAdIO KOl N PETOVACTEUON
autr), ouvexiletal PEXPI Vo ETACOULV OTA
VAUKA vepd, Kupiwg OTIC €KPOAEC Twv

Eikova 2: Fuahoxeha Tou €idoug A. anguilla
TIOTOMGV. (Tesch, 2003).
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Ta yuoAOxeAd PTTaivouv ota YAUKG vepd ouvrBw¢ 10 PPAdu Kal T0 HNAKOC TOUC
@tavel T 5,5 - 6,5 ekaTOOTA. ZTIC EUpWTAiKEG OKTEC TOU ATAQVTIKOU @PTAVOLV TNV
Tiepiodo petaéd OKTwRpiov (votia) kal ATtpidiov (Bopela). Ta YUOAOXEAD UTIOIVOUV OTIC
EKPBOAEC Kal Kivouvtal avadpopd. ZTodloKd, PE TNV avEnan ng dloTpoeng Toug oTa
VAUKA VveEPA, EXOUMPE EUQAVION TwWV XPWOTIKWV TOU OEPUATOC, Ol OTIOIEC TEAIKA
€EATIAWVOVTAl KOl KOAUTITOUV OAn TNV €TIQAVEIA TOU. TO YUOAOXEAOD QvoTITOCCOVIAL
o010 oTddI0 elver (avodikd xéAa) (EIK. 3.0) kol TiEPVOUV HPEGW OIAQOPwWY OTadiwv
METOHOP@PWONC Yia 3 £w¢ 9 €1, PEXPI TO «EPNPIKO» KiTpivo atddio (Ek. 3.B), 610UL Kal

euavicetal n diagoportoinan touv eVAou (Dekker, 2002).

Eikova 3: a) Avodika xéMa (elvers) tou gidoug A. anguilla (pwtoypagia Tou cuyypa@EEn)

Kal B) KitpivoxeAa tou gidoug A. anguilla (Deelder, 1984).

MOoAOVOTI TIOAAEC TIAELPEC TOU OEPaATOC OULVEXICOLV va PEVOUV AYVWOTEG, N
dlagoporoinan  Tou  @UAOU  TwV  XEAlWV, eival agiyoupa emnpeacpévn  amo
TIEPIBAANOVTIKOUC TTIOPAYOVTEG. META aTIO TIEPITIOL 3 €WC 6 ETUTIAEOV XPOVIO Kal TIPIV
gekvrioel n dladlkagia TNG METAVACTELONG, OAAAOUV XPWHA Kal CTAPOTOUV Vo
Tpé@ovtal (Tesch, 2003). H KOIAIOKN TIEPIOXN] TIAIPVEL €va aonUOYKPi — ACTIPO XpwUa
Kal @BAvouv OTo eVAAIKO OTAdIO (OoNUOXEAD). € QUTH TN @AON Ta PATIO TOUG YivovTal
MEYOAUTEPD, TO KEQAAIO TOUG TIO TIETIAATUOUEVA, TO TIETITIKO GUCTNUA EKPUAIETAL Kal
ETUTTAEOV ALEAVETAI N TIEPIEKTIKOTNTA TOU AITTOUG OTO CWUO TOUG aTtd 5 - 6% oe 25 — 29%
TOL owHATIKOO Toug Bdapoug (van Ginneken and Maes, 2005).

Katd tnv 1epiodo Tou @BIVOTIWPOUL, To XEAID KIVOUVTOl KOBOSIKA e TO pevuATa
Kol opxidouv Tn METOVOCTEUTIKI TOULG TIOPEiO TIPOC avarapaywyn. dPaivetalr 0Tl n
METAVACTELON TIPOKOAEITOI OTIO AUENUEVEG POEC LOATWY Kal WEiwan TnN¢ BepUokpaaiag
(Acou et al, 2003). Ztn OUVEXElM, TO EVAAIKO KOl OE€EOVOAIKA wplua  Yapla
METAVOOTEVOLY 0T BAAACCO, OTIOU KIVOUVTOI TIPOC TIC TIEPIOXEC wOToKiag. ‘OAa Ta

XEAIO yevvoUv aTn BGAaccoa, oAAA Ol TIEPIOXEC OTIOL YEVVOUV Eival YVWOTEC JOVO Yia TO
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OUEPIKAVIKO KOl €LPWTIOIKO €ido¢. Kal ta dvo avatmapdyovial otn OAAaccoa Twv

Zopyacowv (KOVIA oTo Tpiywvo Twv Bepuoldwv), atov ATAAVTIKO Qkeavo (EIK. 4).

Eikéva 4: Katavourn HeyeBmV TwV AETITOKEQPOAWVY ATIO T BANACCO TWV ZAPYOCCWV
(61T0UL YiveTal N avaTapaywyr] Tou Eupwraikol xeAloU) TIpOC TIC OKTEC TNG
Eupwmng. Zug¢ ypapuéC avaypd@etal T0 MPNAKOC COWHPOTOC g mm  (van
Ginneken and Maes 2005, sikova amtdé Schmidt 1923).

2N O4AA0CCa TwV ZOPYyooowv TA XEAID WOTOKOUV HIO @Opd OTa TEAN TOU
XElYva i v avoién, amo lavoudplo €wg ATIpiAlo. ATIOTEAOUV TIOVMEIKTIKA €idn,
KaBW¢ OAa T ATopo KABe €idoug avarapdyovial OTnv idla TIEPIOXH], EXOUME HIO
YOVIOIOKI] O€EOMEVI] KOl CUVETIWC OTIOTEAOUV €va amoBeua. Agv €xel mtapatnpnOei
EMIOTPOPN WPIUWV aTOouwV armoe ™ BAAACCO TwWvV Zapydoowv, GCUUTIEPAIVETAI
OULVETIWC OTI T EVAAIKO XEAIO OVATIOPAYOVTOIl HOVO HIO QOpd, dev PeVLYOLV TIAEOV AT
NV TIeploxr Kai meBaivouv ekei (Dekker, 2002). O1 amdyovoi Toug, OUWC, Ol TIPOVOUQEC
HE OXAMO @LAOL (AeTTTOKEQPOAOL), TrapacUpovTal amd 10 Pedua tou KoAmou (Gulf
Stream) kal Ttapouoiddovtal OTIC OKTEC TNC EupwTing, éva tagidl ou diapkei 200 - 300
nuépeg (Usui, 1974).

Mpiv €l0€ABOLV OTIC TIOPAKTIEC (WVEC Kal TIC €KPOAEC TwV TIOTAMWY OTIG
EVPWTIOIKEG KOl POPEIEC OPPIKAVIKEC OKTEC, Ol TIPOVUU@PEC METOPOPPWVOVTOl CF
olagavy xeEAla (YuaAoxeAa). Otav 1a XEAID ATIOIKI(OLV TIC TIEPIOXEC YAUKOU VEPOU TNG

Eupwrng, YETaPOp@WVOVTAl G Kitpiva xéAla (Kitpivoxeia) (Tesch, 2003).
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Ze avtiBeon e Ta TIEPICCOTEPO €idN YapIwV, OV UTIOPOUUE va ETTEUPOLUE GTOV
BloAoylkO KUKAO TOU XeAIOU. Mia peyAAn €peuvnTiKA TIPOCTIABEI Eyive otV laTwvia,
v ItoAia Kol ™ Aavia, XwpIi¢ agloonueiwTn ETITUXIO OTNV TIOPAYWYH VUP@WY, TIOL VO
pTIoPOULY va emidrijoouv. Ol TIPOVUU@EG TIEBAiVOLY aUVRBWC PETA TNV ATIOPPOPNGCH TOU
AekiBikou adkou (Dekker, 2002).

1.4 Tewypa@IK KATAVOUN]

ATIO TO €idn Tou yévoug Anguilla, To A. anguilla Bpioketal oto Bopelo ATAQVTIKO,
or¢ Baiaooeg NG Bopelag Evpwrng kal ot Meooyelo, 1o A. rostrata oto Boépelo
ATAQVTIKO, €V TO A. japonica Kal Ta LTIOAOITIO €idn aToV IVOIKO wKeEAVO (EKTOC OTIO TNV
Teploxn apabwv Bodaccwv Zouvudtpacg - lapag - Bopveo - Ivdiwv) Kal oTov Eipnviko
wkKeavd (AvatoAikd w¢ Ta vnold Mdapaoal). OAa ta €idn PBpiokovial Kal oTo OVTIoTOIXO
E0WTEPIKA LAOTO TWV TIEPIOXWV TIOL PpPEXOVTal aTIo TIC BdAacaoeg autég (EKK. 5).

Ymapxel armougia XeMwv oto N. ATAAVIIKO, OTa VOt Tou lonuepivou, ota
mapaAdia NG Notiag APEPIKAG Kal AUTIKNG A@PIKNC Kal otn Avutiky Apepikn (Usui,
1974).

Ekéva 5: Mewypa@iki katavour) tou A. anguilla, Tou A. rostrata kKal Twv €10wWV

Anguilla sp. Tou Iv3IkoU Kai Eipnviko0 wkeavol (Tesch, 2003).
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Omwg cupPaivel Ye OAO Ta €i0N TWV XEAIWV TOU YAUKOD VEPOU, 0 KUKAOG (wN¢ Tou
A. anguilla e€apTdtal amo éva {e0TO TPOTIIKO PEVUA, TIOL KIVEITal TIpog TNV oK. ‘OTou
OV UTIAPXEl TETOIO PeVUO, OTIWC Kol ot AUTIK okt t¢ NoOTag APEPIKAG, Ogv
uTTApXoLV XéAD. Eival yevikd armodektd, 6T 10 EupwTridiko XEAI avartapdyeTal oTn
BAaA0ooa TWV ZaAPYyaoOo®mV Kol Ol AETITOKEPOAOI PETA@PEPOVTAL OTIO TN Hia TIAELPA TOU
ATAQVTIKOU OTNV AAAN, HECW TWV PEVPATWY Tou Bopelou AtAavtikou (Pedpa Tou
KOATIoU) Kal @tdvouv atnv EvpwTn (van Ginneken and Maes 2005).

To A. anguilla pmopei va Bpedei ota mepiooodtepa Bopeia akpa tn¢ Evpwrng,
OTOUG TTOTOPOUC TIOU eKPAANOULV OTO Bopelo ATAaviikd, T BaAtikn kol i Meooyelo
Oahacoa. ATaVTIATOl €TTIONG, KOTA MAKOG NG OKTNE¢ TNC Evpwmng €wg tn Mauvpn
Oaiacoa. MBavwg n UTapPEn TETOIOC KOTOVOMPNC VO OCUGCXETICEL TNV TIOPOUGIO TOU

VEVOUC PE WKEAVOYPAQPIKOUC xapaktipeg (Deelder, 1984).

1.5 AVATITUEN Kal €EEAIEN TWV CUCTNHATWY TIOPAYWYNG XEAIWV

1.5.1 loTtopikn avadpoun

H ektpo@n Twv XeEMWV &eKivnoe O€ XWPEC, OTIOU Ta XEAIA OTIOTEAOUV IO
gexwploti vootiyid. H ektpo@ny toug apxioe 10 1879 atnv lamwvia (Matsui, 1952) ko
oxedOv 10 00 daotnua otnv ItoAia kai ) FoAdia (Heinsbroek, 1991; Ciccotti and
Fontennelle, 2000). ApXIKA, TO XEAl EKTPAQPNKE OE GCUOTNMATO TIOAUKOAAIEPYEIOC
(Gousset, 1992). H peydAng KAIJOKOG €UTIOPIKN TIOPOYWYN APXICE OTIC APXEC NG
OEKOETIOG TOL '60, OTaV dIATEBNKOV OTO EUTIOPIO Ol TUTTOTIOINUEVEC TPOPEC.

Zmv ltoAia, ™ Avtiki Feppavia kal Tn Aavia, TIPAYUOTOTIOIO0VTIAV EKTEVECTEPQ N
EKTPOQI TOU EVPWTIOIKOU XEAIOD O XWMATIVEG OEOUEVEC HEXPI TN OEKAETia Tou 70,
TOTE TIOU Ol TEXVIKEG EKTPOPNC OE UTIAIOPIEC OECAEVEG UETAPEPONKOV ATIO TNV laTtwvia
omnv Euvpwmn (Satoh et al.,, 2000). Evtoutolg, AOyw TNG MIKPNC BePIVAC XPOVIKNAG
TIEPIOOOL OTIC TIEPIOXEC OIUTEC, N KEPOOPOPU TIapaywyn ATav adivatn.

H avamtuén Ttwv LAATOKOAAEPYNTIKWYV CLOTNUATWY e OEPUAIVOPEVO VEPO,
OVaTITUXONKE TIPOC TO TEAOG NG OEKOETIOG TOU 70, TIPOKEIUEVOU VO EKTPOMEL TO XEAI
ot BéATioTn Ogppokpacia 22 - 26 °C (Sadler 1979, Seymour, 1989). H xprion twv
EVTOTIKWV CUCTNUATWY APXIOE TIEIPOUATIKA oTnv EupwTn ota péaa tng OEKOETIOE TOU
70, evw N EUTIOPIKA TOLG XpPron dapxice atn Boépeia Evpwtn, Kupiwg otnv OAAavdia,
™ Aavia kai ™ Fepuavia oTiC apxeg Tng dekaetiag Touv '80 (ICES, 2000).
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To eviaTIKO KAEIOTO CUOTNUO EKTPOPNC XEAIWV, dnuioupyndnke e&aitiog NG
aduvopiag Tou CLOTAUATOC EKTPOENC BepuokNTiwy va A0CEl TO TIPORANUA  TWV
ECAIPETIKA XAUNAWY BOePUOKPOCIWVY, KOTA TNV OIAPKEID TwV PBOPEIWV EVPWTIAIKWV
XEIPWVWV. ZeKIVOVTAC To 1978, ol Aavoi PUNXavikoi ECWKAEICAV TIC OEEAUEVEC XEAIWV
oe povwpéva krtipla (Gousset, 1990). DUOIKEC, XNMIKEC Kal PIOAOYIKEG OlOSIKAGCIEC
XPNOIYOTIOIOUVTAV VIO VO O@AIPECOUV TA OIWPOVUEVA CwHATIdIO Kal TN SIOALPEVN
OPYOVIKI] OUGIa Kal yio VO TIEPIOPICOLY TNV avavéwan vepol. Me ) dlaBeciudtTnTa TOU
EKTTAIOEVUEVOL TEXVIKOD TIPOOWTIIKOU KOl TNV OVATITUEN TNG E€LPWTIAIKNAG ayopaC
XEAIWV, TO oloTNUa €yive pia etttuxia (Heinsbroek, 1991).

H peta@opd Twv TEXVIKWV EKIPOPNC OCULVEBOANE OTNV  ETEKTACH NG
Blounxaviag ¢ xeAoKaAAiEpyelag. To 2000 eKTpAPNKOAV XEAID OE TOUAAXIOTOV 24
XWPEC ME HIO CUVOAIKA Ttapaywyr 232.815 perplkwv tovwv (MT) (FAO, 2002). To
69% TNg TOYKOOMIOC TIOPAywyNng Exel TapaxBei otnv Kiva. Xmv Evpwrn n
EKTPOQPI XEAIWV TIPAYUOTOTIONONKE Kupiwg otnv OAAavdia, Tnv ItoAia kol 1
Aavia, oA\ KABe Xwpa OCULVEBOAE 0€ AlyOTEPO OTIO TO 2% TNC TIAYKOOUIOC
OUVOAIKNG Ttapaywyng xeAlwv (Liao, 2002).

MEVIKOTEPO, N OVATITUEN Kal N €EEAIEN TWV TEXVIKWV CUCTNUATWY EKTPOPNC TWV
XEAIWV, E&ekivnoav Ox1 HOVO aTtd TNV avAyKn VO OVTIMETWTIIO000V Ol TIEPIOPIoHOI
Bepuokpaaiag, aAAd Kol yia va EVIOXUBEL N TTOPOYWYIKOTNTA Kol Vo UTIAPEEI CUPHOPQWON
PE TOUC OAO KOl TIEPIOCOTEPO AUOTNPOUC TIEPIBOAAOVTIKOUC KAVOVIOUOUC, MEIVOVTAC TO
KOOTOC €KTPO@NG. Ol TIPWTOYOoVEG PEBODOI Kal Ol TIOPASOCIOKEC TEXVIKEC EXOUV ECENIXDE,
TIEPVWVTAC OTA  EVIOTIKA KOl @BAVOVTAG OTO  IDINITEPO  TIEPITIAOKO  LTTEPEVTATIKA
CUCTAUOTA EKTPOPNC.

>tV EAMGda, n XeAOKOAAIEPYEID APXIOE va KEPDILEl £DAQPOC TIPIV OTIO OEKATIEVTE
Xpovia. H Topaywyr] tou XeAIoU Pacioviav oOTIC TIOPOdOCIOKEG EKUETOANEVTEIC,
KUPIWC TwV AiuvoBaracowv (dIBApIa XEAIWV) Kal TIOTapwY. AduBavovtag umoyn
peydAn {nATnon tou TIPoIdvTog (VWTIOU KOl HPETATIOINUEVOUL) oOTn Olebvr] ayopd Kal e
oedopévn TNV €E0C0QAAICT IKOVOTIOINTIKWY TIHWV dIABeon, LTIAPXE AIGI0d0EIa yia TV
TIEPATEPW OVATITUEN TOU KAAOOUL auTtol. Anuioupyndnkav Aoitév, oe 0An  Xxwpa, 10
TIPWTOTIOPIOKEG MOVADEC EKTPOPNC XEAOU O€ KAEIOTO KUKAWUA, PE aVAKUKAWGN VEPOU.

MNa auTeG TIC POVAJEC ATIAITOUVTIAV EISIKEC YVWOEIG, OIAXEIPIOTIK IKAVOTNTO KOl
TIiponypévn texvoAoyia. Evtoltolg, T0 oUOTNPO avaKUOKAWONG ATOV OPKETA TIEPITIAOKO
Kal daTTavNPO, EVQ N EKTPOPI XEAIOU XOPOKINPIOTNKE OTIO PEYAAEC OIOKLUAVOEIC OTNV
TIapAywyr], KUpiwg AOyw NG €€APTNONG OO TOV QUOIKA OAIELUEVO YOVO, KOBWC Kal
oTto TNV 1XOBLoAOYIKN dlaxeipion NG EKACTOTE TIOPAYWYIKNC dladikaaiag (Angelidis et

al., 2005).
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1.5.2 TMMpoBARUOTa OTNV EKTPOPN XEAIWV

H avarmtuén twv pebodwv LOATOKOAAIEPYEIOG YIO TO XEAI, UTTOPEL va PEIOTEL TNV
Tlieon otnv oTtoia LUTIOKEITal N OAIEi0 Kal va ondroel va €UTTAOUTIOTOUV Ol (UGIKOI
TIANBuoHOoi. AuTA N TEXVOAOYIO €ival KOAG QVETITUYMEVN OTIC EUPWTINIKEG, QCIOTIKEC KOl
OUEPIKAVIKEG XwpeC (ICES, 2000), aAAd dla@opa eUTIOdI0 KAOVI(OUV TN OTaBePOTNTA
¢ TO onNUAVTIKOTEPO TIPOPRANUA €ival 0TI dev LTIAPXOULV PEBODOI IO TOV EAEYXO NG
QVOTIOPAYWYNC O KOTAOTOON QIXMOAWGIOG, OTIOTE OV UTIOPE va TIPOKOWEL Kapio
Biwaoiun Tpovopen i AauBdavovtal Jovo Ayeg Ki €101 1 EKTPOQH] EEOPTATON OTIOKAEICTIKA
artd TNV elocaywyn Twv Ayplwv yuoAoxedwv (Kamstra ef.a/.,1998). H eupwraikn
TIapaywyn XeAlwv gival Baclopyévn otnv elocaywyn yovou XeAIOU (YUOAOXEAWVY) OTIO T
raAAia, v MoptoyaAia, v loTavia kol 10 Hvwpévo BaaoiAelo (Ottolenghi et.ai, 2004).

E&artiag, Opwg, NG METAPANTOTNTOC OUTWVY TWV QUOCIKWV OTTOBEUATWY, ol pubuoi
aUENONC TWV YUOAOXEAWY, KATA TN OIAPKEIN TWV TIPWTIWV PNVWV TN EKTPOPNE OTNV
aiXMoAwaia, eival 1010iTepa ETEPOYEVEIC, Yeyovog TO OTIoI0 dnulovpyel PNnAN dlacTiopd
oT10 BApOoC Kal T0 PAKOG TwV TIANBLUCUWY Kal ELVOEL TNV al&non TNg BvNaluoTNTAC AOYW
Tou KaviBoAiopoL (Heinsbroek, 1991; Huertas and Cerda, 2004).

‘Eva A0 onuavtiko TtpoAnua sival 6t n avoioyia @UAwv Teivel va gival uTtEp
TWV OPCEVIKWY, OTA OTIOBEPATO XEAIWV TIOL PPICKOVTOl UTIO TIC EVTOTIKEC GUVONKEC
ektpo@ng (Colombo and Grandi, 1996; Holmgren, 1996; Beullens et at., 1997a). H
peiwon Tou aplBPol BNAUKWV OTIC EKTPOPEC, WTIOPEI va €UTTOdIOEl TO TIPOYPAUUATO
QVOTIOPAYWYNG KOl HEIWVEL ETTIONG TN OLVATOTNTA EUTIAOUTIOHWY, AOYW TWV GAVICWV
ovoAoylv ota @UAa (Helfman, 1987; Oliveira et at, 2001). H Jdiadikaagia g
dla@opoTioinong tou QUAOL OTOUC TEAEOOTEOULCG IXOUEC ETINPEALETOl OTIO YEVETIKEG,
(PLOIOAOYIKEG Kal TEPIBAAAOVTIKEG ouvOrkec (Devlin and Nagahama, 2002; Piferrer et
at., 2005 ).

€ YEVIKEG YPOUUEC, Ba Aéyoue OTl Ol PMOVAOEC EKTPOPC XEAIOL TOU €idoug A.
anguilla, €pxovtal QVTIMETWTIEC CUVEXWC HE IOINITEPOLC TIEPIOPICHOVE, TTIOU €XOUV Va
KOVOUV [E TNV OAieuon Tou YyOvou XeAIOU (YUOAOXEAOU), TNV acCTOBr] TTPOMNBEI
MEYOAUTEPOUL peYEBOLG XEAIOU (elver), TNV EAAEN yVOONC OXETIKA HE TN VUUQIKN
EKTPOPN, TA TIOAUTIAOKO TIEPICTATIKA OOBEVEIQV, TNV aCULMPBIBACTN TOIOTNTO TWV
TIPOIOVTWV KOl TIC OUYKEKPIPEVEG ayopEC. H TIPOKANGN €ival va AVTIHETWTIIGO00V OKOUd
TIO OTIOTEAECHUOTIKA QUTOI Ol TIEPIOPIOMOI, KAT& TPOTIO PIWCIUO HE TIC TEXVIKEC,

TIEPIBAANOVTIKEG Kal OIKOVOUIKEG ekTiunoelg (Liao, 2002).
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EKTO¢ ommd TNV OQVTUETWTICN TwV TIPOAVAPEPOEVTWY TIPORANUATWY  Kal
OUOKOAIWV, HI0 GUYXPOVN HOVAdO EKTPO@NC XEAIOU, Ba TIPETTEL va JIAOETEL TEXVOAOYIO
KOl TEXVOYVWOia PEYAANG KAPOKOC, (OTE va UTIOPEl vo TIOpAyel XEAIO EEAIPETIKNAG
TIOIOTNTOC KOl HE XOUNAO KOOTOC Tapaywyrc. O OXedIOOPOC, N KOTOOKELN KOl )
ASITOLPYIO  TIPONYUEVWV  CUCTNHATWY  XEAOKOAAIEPYEIDG, Ba TIPETEl va  yivovtal
olP@EWVO Pe Ta LPNAOTEPO BleBV TIPOTLTIA (TIEPIBOANOVTIKA, ULYEING, ACQ@AAEIOC KOl
ToI0TNTOC). H Ttapaywyr] TOuG O KAEIOTA CUCTHPOTO VENC TEXVOAOYIAC, OTIOTEAEI
UPNAG KOOTOG ETTEVOLONG Kal UTIOPEL va OWOEl TA AVAUEVOUEVO OTIOTEAETHATO, 0@OU
oTToTEAOUV 1010ITEPO ATIOOEKTA OIKOVOUIKA Kol BIOAOYIKA CUCTAUOTA, TIOU HPEAAOVTIKA
Bo amoteEAéCOUV TO KLpIOPXO CUCTNUO EKTPOPNG, OTO TIAQICIO TNG OPOOAOYIKNC

apaywync Waplwv (Losordo and Hobbs 2000).

1.5.3 ZuoTAuaTta EKTPOPIC XEAIWV

H opaywyr] twv XeAwv Baciletal oTi CUAAYEIC TWV AYPILV YUOAOXEAWVY TIOU
EKTPEQOVTOL yia Tiepalitépw av&non (EK. 6). H eKTATIKI EKTPOPN TWV EUPWTIAIKWV
XENQV UTIO (QUOIKEC OUVONKEC, €XEl EAAXIOTN EUTIOPIKN] OTIOLAAIOTNTA. H EVIATIKNA
TIapaywyn HE TNV XProN NG TEXVOAOYIOG ETTOVAOKUKAO@OPIAC TOU vePOU, TIOU KPATd T
Bepuokpacia Ttou vepol OTaBePr] YOpw OToug 24 °C, €xel yivel n yevikr HEB0DOG
TIOPAYWYNC.

Eikéva 6: Z1adia avoarapaywyng, ovAarttuéng Kol EKTpo@ng tou EupwTtaikol XeAIOU
Anguilla anguilla (FAO, 2005).
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MpounBela yovadacg Ye yovo

Ta yuoAOXeAd GUANAUPBAvVOVTON YUpw OO0 TG OKTEG NG laAliag, g
MoptoyaAiag, ¢ lomaviag kai Tou Hvwpévou BaaoiAeiou kal gite xpnoigortolovvral
EVIOC OUTWV TWV XWPWV, VI va KOAOPOUV TIC ECWTEPIKEC TOUC OVAYKEG Yia
EUTIAOUTIOPO ECWTEPIKWV ULBATWY (N yla EKTPO@N), EiTe €EAYOVIOl OTOUC EKTPOPEIC
XEAWV AANWV Xwpwv. Katolol aAlgic yuaAoxeAwv otnv lomavia kai Tnv MoptoyaAia,
XPNOIUOTIOIoUV yia TNV OAiELar] TOuC E€IOIKEC OTIOXEC Kol TrayideC. X1 laAdia to
CUANOUBAVOULY PE PIKPA OAIEUTIKA TIAOIAPIO, XPNCIUOTIOIVTAC TPATEG Kal EIOIKA diXTLd
Me  @TEPA. 210 Hvwpévo Bacidelo 10 pdvo VOPIMO  OAMIEUTIKO  €pyoAgio, ToU
XPNOIPOTIOIETAl YI' AUTOV TO OKOTIO €ival pia €18IKn amoxn (Moriarty and Dekker, 1997).

Av Kal 10 €id0o¢ Tou YLOAOXEAOUL Eival To idlI0 g€ 6An TNV Eupwtn, ol pébodol
cUANYNC Kal XEIPIOYWY, TIOU ULIOBETOUVTOI OTIC OIAPOPEC XWPEG, ETNPEALOLV
ONUOVTIKA TNV TIoIOTNTA Kal TNV BIWCIMOTNTO TwV YUOAOXEAWVY. Ol dIAPOPEG ETAIPEIEC
TI0U dPOCTNPIOTIOIOVVTAI GTNV OAiELaN YUOAOXEAWVY, KAVOUV KABE duvatr) TIPOCTIABEIq,
WOTE Va €AEyXOUV TNV TIOIOTNTA TOUC Of KABe oTAdI0O TNG ATIOBAKELONC, MEXP! va
dlaveunBouv. Eival 6UGKOAO va TIPOCdIoPIOTEL N TNy TIPOEAELONC TNG KABE TTapTIdAC
YUOAOXEAWVY, HE OTIOTEAECUA VA Un YVwPIi(oupe akpIBWE TTou aAlELONKaV Kal yia TT0G0
dlaoTnua €Xxouv oToKaploTel. ‘Etol, eival adlvatov va TtapakoAlouBeital n Kabe mapTidoa

YUOAOXEAOUL ATIO TNV TINYN W¢ T0 onueio amootoAn¢ (Vollestad, 1992).

ZTASI0 KAPOAVTIVOG

ApXIKA, Ta yualoxeha (HD.33 g 10 KaBEva) OTOKAPOVIOL OE UIKPOTEPEG OECAUEVEC
3 - 4 m2 yia AGyoug Kapavtivag. H Ttukvotnta o autd 10 otddio sival 10-15 kg/m2. Ta
XéAla  e€eTddovtal yia TOavEC aO0BEVEIEC KOl PETA aTtO KATIOI TUXOV dldyvwaon,
Bepamevovtal. ‘Otav ta XéAla @Bdoouv TepiTtov oTo BAPOC Twv 5 g, YETAPEPOVTOL OTO
ETIOPEVO OTADIO TIOPAYWYNG HE HEYAADTEPEC OeCapevéc (6-8 m2) kal TIuKVOTNTA
ektpo@ng (50 - 75 kg/m2). Ze autd 10 onueio Ta XEAIO YTIOPOUV VO O@OMUOIWCOUY TO

&npd cuuTinkTa tPoYnC (pellets), diapEtpou 1 xIAloatol (Jespersen, 1989).

JUOTHUATA EKTPOPNG
EKToTIKG ouoTtruata

Xapoktnpidovtal amo TN XPHon XWHATIVwV LAATOCUAAOYMV Yo TNV  KOpld
EKTPOPI TWV XEAIWV, PE GVCTNUA AVOIXTAC PONG TOUu VEPOU I TN PEBOOO TOU OTACIUOUL
vepoU. Ze auTO To oUCTNUO EXOUMPE XOUNAR €vaAAayr VeEPOU, XOopnyeital Tpo@r Kal

UTTAPXEL YEVIKA OEPICHUOC KOTA TIC BepIVEG TEPIOdOLG (Usui, 1991).

21

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 22:45:01 EEST - 18.232.115.247



H 1Tapadociokr Jop@r eKTPOQnC XeAlwv otnv EvpwTtn eival oe deapeveg twv
100-350 12 mtepitou. Otav 1a XEAIA @OAGOLY OTO EUTTOPEVCIPO UEyeBOC, PETAPEPOVTAI
oe PeyaAUTeEpEC de€apeveg (1.000 - 1.500 m2). ZuvrBwg n Bepuokpagia KupaiveTal
petagL 18 - 25 °C (Jespersen, 1989).

EVTOTIKA EKTPOQI] GE CUCTAUOTO ETTOVAOKUKAOQOPIOC VEPOU

ZAUEPO, TO EUPWTIOIKO XEAL TIOU EKTPEPETAI, OUVOEETOl KUPIWG HE TO CUCTHUOTO
ETIOVAKUKAO@OPIOC TOU vePOU. AUTEC Ol TEXVIKEC XPNOIUOTIOIOLVTAL EI0IKA ot Aavia, tnv
IToAia kar Tnv OAAavdia Kal £X0UVV 00NYNACEl GE IBI0ITEPO LTIEPEVTATIKA CUCTAUOTO EKTPOPNAC.
AUTA Ta CUCTAPOTO ATIOTEAOUVTOI OTIO TETPAYWVIKEG I} KUKAIKEG deEapEVEC Twv 25- 100 T2,
ouVNBWC KATAOKELACUEVEC OTIO TOIPEVTO 1 fibreglass. Ta xéAo GToKApovTal O€ €va UEYEBOG
Twv 50 g. O1 TTLkVOTNTEC PTAVOULVY PEXPL Ta 100 - 150 kg/m2 APKETEC QPOPEC NUEPNTIWG,
TIAPEXETAl OTA XEAID ENPA TPOQN OE Pop@n cuUTIRKIwY (pellets), pe diduetpo 1,5-3 mm,
hE TN Pondeia auTopaTwy TaicTpwyY. O1 atopikoi puBuoi abEnong eival TTOAD dla@OPETIKOI
METOED TOULC KI £TOL €ival armapaitnt) n dloAoyr KaBe 6 €BOOUAdEC, TIPOKEIUEVOL va

eTTELXOEi P LYNAN yevikn amodoaon avénong (Kamstra etal., 1998).

Mapoxn Tpoeng
Ta XéANa aTtoyaAoKTI(OVTOl e TEXVNTEG TPOPEG PE YOVADEC BaKOAAWY Kol 0pyoTeEP,

HE ENPa TPo@r. ZXeOOV OAEC Ol HOPQEC EVIOTIKNG EKTPOQNC XEAIWV XPNOCIUOTIOIOHV

TUTTOTIOINMEVEC TPOYEC OE &npr MOP@N, TIOU OUWC XOPNyouvTal UETG OTIO OVAUEIEN WE

VEPO, UTIO HOPPER TIACTOC Yid TO OTASI0 TOU YUOAOXEAOUL KOI CUUTINKIWV yid Td

METayeVEDTEPA OTAdIO. H ETTIAOYT TWV GUUTINKIWY EVAVTI TNG TIOATOTIOINUEVNC TPOPNC, YIO

TNV EKTPOPI TWV HEYOADTEPWY XEAIWV Yivetal, AapBdavovtag uToyn 1o TIOPOKATW

TIAeovekThuata (Kastelein, 1983):

¢+ Agev amarteital avapiEn, OTw¢ CUPPBAIVEL Je TNV TIOATOTIOINKEVN TPO®T).

¢ AOYW NG ENPAC TNC HOP®NG, UTIOPEL VO TTOPEXETAI CUVEXEID UE TN XPMON OUTOPOTWY
TAIOTPWV.

+  EMlaxiotomoicitar n BoAdTNTO TOU VveEPOU, AOYW TNG TPOQPAC, HE ATIOTEAECUO TNV
OTIOQUYI OTIOTOUWY HETAPBOAWY TWV (QUOIKOXNUIKWY TIOPOUETPWY TOU  VEPOU
EKTPOQNC.

¢+ MrmopoUv va armo@euxBo0v ol LPNAEC TIHEC TWV OIWPOUPEVWV CWUOTISIWY Kal N
MEYAAN TIPOOTIABEID TIOU KOTAPBAAAETAI VIO TOV KABOPIOUO TWV JEEAUEVWVY,.

*  Me TN OpOCTIKI] HEIWAON TWV OIWPOUPEVWV CWUATIOIY OTTIOQEVYETAl KATA Eva EYAAO

TIOC0OTO Kal N EUPAVIOT) A0BEVEIQDV.
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e Mg ™ duVaTOTNTa NG OTAdIOKIE X0PNYNONCE TNC KOKKOTIOINUEVNC TPOPNC, TIOU UTTOPEL
Va YIVETOL PE TN XProN OUTOPOTWY TAIOTPWY, ATIOPEVYETAl N dnpiovpyia “stress”, Adyw
avTaywvICPoL yia tn ANWn Tpoeng (QaivOPEVo EVIOVO OTNnV TIEPITITWAN X0PNynaong

TIOATOTIOINUEVNC TPOPNG).

TEXVIKEC GUAAOYNG KOl XEIPIOUOG

H pepikii cuAAoyN Kkal n OlaAoyr, €ival ONUOVTIKEC QACEIC TNE ETTITUXOUC KAAMEPYEIOC
XEAIWV. H TEXVIKN TIOL XPNOCIUOTIOIETON EiVal OTNY TIPOYUATIKOTNTO OTIAR, OAAG N TTPOCOXN Eival
aTIapaiTNT, Yo va €AOXIOTOTIONOEl TO OTPECApIOUO Twv XeEAIv. H aition Tpémer va
OTOMOTAEL TOUAGXIOTOV 1 - 2 NUEPEC TIPIV TN OIOAOYA N TN CUAAOYN TWV XEMWV. Ta XEAIO
odnyolvtal TIOONTIKA PECW €VOC CwANVa, attd T OEAMEVH] EKTPOPNC OE MIO OUCKEUN
olohoync. Ta xEAlO TIou eival OPKETA PEYOAO KI €XOUV OTIOKTNOEl €UTIOPEVCIUO péyeDoC,
OKOAOUBOUV TN SIadIKOTIO TIOU TIEPIYPAPETOI TIOPOKATW, EVW 0G0 OEV £X0UV OTIOKTHOEl OKOUO
T0 MEyeEBOC aUTO, ETIIOTPEPOUV OTIC OEEOUEVEC EKTPOQNC YO TIEPAITEPW avgnon. Katd
OIAPKEID OANC aUTHG TNE dladikaagiag, AauBavetal IBIAITEPN TIPOCOXT, WOTE VO TIOPAUEIVOUY Ta
emimeda ofuyovou uvwnAd (ICES, 2005).

MeTd amo TN COUAOYN, Ta XEAa Ta&ivOUOoUVTOl Yyprlyopo Oc OIOQOPETIKA HEYEDN,
XPNOIUOTIOIVTOC GUOKEVEC JIOAOYNG. AlATNPOoUVTal o€ EI0IKEC OEEAPEVEC, XWPIC TPOPN Yia
OPKETEC NUEPEG, VIO va KABOPIOTOUV Ta OTOUAXIO TOUG Kal Vo attoBANBoUV ol TIIBOVEG AaXNUES
yevoelc. EAv  TpOKEITal va  KOTOVOAWOOUV  @PECKO, EAATTIWVETAI N Bepuokpaaia,
OUOKEVALOVTOl OE IO0XUPA OEUYOVWUEVEG TIAOCTIKEG OOKOUAEC € APKETO VEPD, TOCO WAOTE VO
e€ao@OAIOTEl 0Tl TO Ofpua Ba TIAPOUEVEL LYPO Kal PETA@EPOVTIOl 0TV ayopd. Edv
Tipoopidovtal yia emegepyacia, peTOQEPOVTAL {WVTOVA COTIC EYKATOOTACEIC £TEEEPyaaiag

(ICES, 2005).

Kootog Ttapaywyng

To KOOTOC TWV YUOAOXEAWV TIOIKIAAEL ONUOVTIKA, OVAAOYO UE TIC ETACIEC TUANAWEIG
Kal TO €VOIO@EPOV ATIO TOUC TTAPOYwWYOoUG XeAwv NG Aciag, ol otoiol ayopalouv To
EVPWTIAIKA XENIO YIO TNV KOAAIEPYEID OTIC XWPEC TOuC. Ol TINEG KOTA TN OIApKEI Tou 2004,
TIoikIAav peTaél 300 kai 750 €/kg. Mevika, OAeg ol dardAveg TTapaAywyng oTo GUCTHUATO
ETIOVOKULKAOQOpIaC vepou atn Aavia yia to 2003, Kupaivovtav Tiepittou ota 6 €/kg (FAO, 2005).

H ouvoAkn Tapaywyr] Tou €upwTIaiKoD XeAlou 10 2000 Eemépaoce toug 10.500
tovoug (EK. 7), pe tnv OAAavdia va KOADTITEl TtEPITIOL TO 50% TnN¢ GUVOAIKNAC TTOCOTNTAC.
To 2002, ol KOPLPAIEG TPEIC XWPEC TIAPAYWYOI TWV EKTPEPOUEVIV EVPWTIOIKWVY XEAIWV
nrav n OAAavdia, n Itadia Kol n Aavio. ZNPAVTIKEC TIOCOTNTEC EKTPEPOVTOL ETTIONC OTNV

loTtavia, v EAGda, ) Zoundia kai T Feppavia. MIKpOTEPEG TTOCOTNTEG EKTPEPOVTAL OE
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OlAQOPEC AANEG ELPWTIAIKEC XWPEG, OTIwG eival n Ouyyapia kat  FYROM, aAAd Kal OTIG
Bopeleg XWPEC TNG APPIKNAC, OTIWC gival n AAyepia kal T0 Mapoko (Eik. 8) (FAO, 2005).

Eikova 7: Ethoio Tapaywyr] ano tnv EikOva 8: Mewypa@Ikr] KATAVoUn Twv
EKTPOQN XEAIOU ToL €idoug A. anguilla KUPIOTEPWV  XWPWV  EKTPOPNG
(FAO Fishery Statistics, 2005) tou A. anguilla (FAO Fishery

Statistics, 2005).

1.5.4 Ayopd Kal guTtopia XeAlon

Ta xéAMa Tov TIpoopidovtal yia KATIVIOPA, TIwAOUVTIOlL Guvnlwg ae dvo
KOTnyopieg peyéboug, eite ota 120 - 180 g, 10 oToio €ival 10 olVNOEC OAAOVIIKO
péyebog karviopotog, eite ota 300 - 600 g (UeydAo MEyeBOC KaTVIOPATOC) OTN
lepuavia. Mia pIKPOTEPN TIOGOTNTA, YivOVTOl TNYOVIOUEVA, €V TO TTIO €EEIOIKEVPEVO
ETIEEEPYACUEVA TIPOIOVTA, TIEPIAAUPBAVOLY TNV 1ATIWVIKI OoTtecloAteé "kabayaki”, éva
€ido¢ aepPipiopatoc, oto ormoio xéAla Twv 150 — 200 g TEpITIOL, HAPIVAPOVTOL OE HIO
TIaXIA COAToO pe Bdon Tn ooyla kol Bpadovial otov atuo 1 Yrivovtal Mdvw amo 1o
90% NG TTOYKOOUIOC TTApaywyrg Twv XeAlwv (0Aa ta Anguilla sp.) mpoopilovtal yia

QuTHV TNV hopen Katavaiwaong (FAO, 2005).

1.6 ACOEveIeC KOl UETPO AVTIMETWTIIONG

Ta evpwWTIOIKA XEAIO €ival evaiocONTa O OPKETA MPEYAAO apPIOUO TIOPOCITWVY,
MUKNTEG, Paktnpidla Kol 10U¢, TIOL MPTTOPOUV VO TIPOKOAEGOUV TNV  EKONAWOT
000evelv. EVToUTOIC, OTn XEAOKOAAIEPYEID LTIAPXOUV POVO UEPIKOI TIOPAYOVTEC TIOU

0dnyouv TNV €KONAWOCT OCOEVEIWVY, PE ATIOTEAECOUO TN HEIWOT TNG AVATITUENG KOl TNV
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av¢non ¢ Ovnowotntac. Ol

TIO OULVNBICUEVOL TIAPAYOVTIEC TIOU TIPOKOAOUV

aoBeveleg, TTapatiBevtal otov akoAouvBo Mivaka 1.1 (FAO, 2005):

Mivakag 1.1: O1 cuvnBEéaTepol TTAPAYOVTEG TIOU TIPOKOAOUV acBeveleg ato A. Anguilla
(Ztoixeia amo FAO, www.fao.org)

AZOENEIA AITIA
AcBevela
) Aeromonas
KOKKIVWV ]
. hydrophila
TITEPLYIWV
Mapaaito

. ~ Vibrio anguillarum
KOkKIvou xeAloU

loyeveic
aoBgveleq Herpes &
(xéKKIvO Rhabdoviruses
KEQAA)
Saprolegnia Ssp
MUKNTIOKEG
HOAUOVOEIC
Dermocystidium
anguillae
Pseudodactylogyrus
anguillae-, P. bini
MapaciTikéC
MOAOVGEIG

Trichodina ssp

TYNOZ SYNAPOMO METPA
Z1yn ovpdg, onyn ATIGOLE ,
Baktnpidio TITEPUYiWV, apoppayikn BeATiopEvn oot
o vepoL, NaCl (5-9%o0)
onyaoiula
KOKKIVEG KNAIBEC aTIC
KOIAIOKEC & TTAEUPIKEQ
Baktnpidio TIEPIOXEC, TIPNEINO Kal AVTIBIOTIKG

KOKWOEIC TOU OEPUATOC
TIOU YyivovTal €AKn

AIHOPPOYIES YOP® MO 10 & 150 gp6¢ oo

) KEQAN KOl OO POTIO poAuGpEVa Yapla,
loi , , HEIpEVN
apXIKQ, apyotePa O BepHOKpOTial (18-
OAOKANPO TO CWUO 20°C), NaCl (1%o)
AEUKA TIPOG KOQETI
BouBokwdn i IPIXWTA
UTTOAWUOTA OTO déppa, Ta
TIepLyIa Kol Ta Bpdyxia, o

MOknte
e Bdvatog pTopei va eTENDEI

NaCl (1%o)

€av Ta Bpdyxia @paxbolv,
ouvnBw¢ deutepoBadula
hoAuvon.
MepIKEC POPEC

TOEIVOUNUEVO WC Kavéva - a@aipean

Mpn&iyo ota Bpayxia, T

o ) TOU UOAUCPEVOU
TItepLYIa 1} T0 COHA

TIPWTO{WO,

OAAG TTIBOVOG XEAIOU
MUKNTOC
) EloBaAel ata Bpdyxia Kal ®oppaAdEDHdN
Movoyevr . ) 60- 100 ppm,
TIPOKAAE] ao@uiia Mebendazole
AqBapyog, augnpévn
Tapoywyn BAEWOC, PEPIKE
il P y '\)I\WB ; o H p ¢ ®oppaAdeldn
t 0PEG EAKN Kal EeQTiopéva
nales - (Popeq Rk Kl cEprio 60- 100 ppm
TTePOyIO, ao@UEia otav Ta
Bpdyxia €xouv TIPOcBANOEi
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KE®PAANAIO 2

YAIKA KAl MEGOAOI

2.1. T'6vog XeAIOL

2& TIAPOAYWYIKN HOVAdA EKTPO@NC XEAIOU TNV TIEPIOXN TN Aptag, otnv EAAAdQ,
TTapeANEONoav artd MaAAIKA EUTIOPIKNA eTalpEia dV0 JIAPOPETIKEG TTAPTIOEC (TTapTida 1=
Oudda 1, maptida 2 = Opdda 2) yuoloxeAwv pe idlo péco Bapog 0,33 g, Kol ol
nuepopnvieg TtapaAaBng Toug OtV POVAdD ATV UE XPOVIKN dla@opd 50 nuepwv.

MeTa@epBnkav 0dIKWC, Ye TN Ponbeia evog €10IKOU @OPTNYOU e BEPLIOUOVWTIKEC
oegapeveg (5 de€apeveg Twv 2,5 m3/ de€apevr]), TIOUL YEUIOBNKOV GTNV apXr ME LEAAPLPO
vepd (10 %o NaCl). H péon 1xBuo@option Twv de€aueviv PETa@OPAg ntav 45 kg
yuahdxeha / m3 de€apevng. To tagiol dipkeae Tepitov 48 wpeg. Katd t dlApKeEd G
METAPOPAC, TO VEPO TV OEEAHUEVIIV aVAVEWONKE dU0 POPEC e YAUKO VEPO, ETCI WOTE
Katd TNV TIapAdoar] Toug¢ OTn Povada N OAOTOTNTA TOU VEPOU TwV OECAPEVWIV
METaQ@OPAC va ntav 0%0. H Bepuokpaagia KupdvOnke otoug 15 — 16 °C kal ta emimeda
ofuydvou dlatnprbnkav ata 8 ppm, PE TN CUVEXK TIAPOXN LYPOU OEUYOVOU, TIOL £QEPE
T0 EI0IKO POPTNYO WETAPOPAC.

2TC OV0 OUADEC YUAAOXEAWY, HETA TNV AQIEN TOUC OTIO TO €EWTEPIKO, €EETACTNKE
N UYIEV TOUC Kataotaon. Aev Ppednkav cofapd TPORANPOTA, EKTOC ATIO TNV
Tiapouacia Tou Paktnpiov Aeromonas hydrophila otnv Oudda 1, TTOU AVTIMETWTTIOTNKE

pe Tpia uttavia Tetraplex, pépa Tapa PEPQ Kal dogoAoyia 35 ppm yia 1 wpa.

2.2 Opyavwan povadag

H povada ektpo@rc tou Eupwtaikol xeAiov (A anguilla) kataAauBavel pia
éktaon 7.300 m2, KAAUTITOVTOC TNV TTAPAAANAN AEITOLPYIO TOU KAEIGTOU Kal 600 aTo Td
Tpio TUAPOTO TOU AvVOIXTOU CLCTAUOTOG. TO KTipIo Eival 100y€El0, 0PBOYWVIOU OXNMOTOG
KOl | KOTOIOKELN TOU €ival PYETAAAIKNA (0pBooTtdteg - (EUKTA — TUVOECHOL). ZTOUC TOiX0U(
TIEPIPETPIKA £XOUV TOTTOOETNOEI PETOAAIKA TTOVEAQ PE POVWOT TtoAvoupedavng, TUTTIOU
«sandwich» Ttéxou¢ 50 mm. H KAALWN TOU KTIpiou yivetal Pe OipPIXTEC, METOAANIKEG
oTEYeC (KAALUYIN HE HETOAANIKG TIOVEAQ) O€ Tpia TUNPOTO, HE TIC EAGXIOTEG KAioelg (10 -
12%) kal 10 PEYIOTO UYOC Oev EETEPVA Ta 6 m.

210 avoIXTé oLOTNUA N PoVAda ATIOPTICETAl aTIO TPia EEXWPICTA TUAUATO:
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1. To TUAUO TIPOOVATITUENG — avATITLENG (apXIKO otadio 0.33 g - 5 g), Omou
yivetal n uTtodoxn Kal aVATITUEN TwV YUOAOXEAWV. ATTIOTEAETAL OTIO 30 KUKAIKEC
TIOAUECTEPIKEG OEEAPEVEG TV 9 M3 n KABe pia (dapétpou 3,0 m kol Baboug
1,3m) e puBbuo avavEéwaong Tou vePoL 9,6 POPEC avda NuUEPQ.

2. To tunua Tpottaxuvong (evdldueco atddio 5 g — 20 g). AroteAcital amod 28
opBoywvieC TIOPOAANAOYPAMPMPEC TOIUEVTIVEC OegapevEC Twv 75 m3 Kol e
dlaotdoelc 5 m x 20 m x 1 m n ka6e pia, e puBud avaveéwaong Tou vepol 2
(POPEC avd nuEpa.

3. To tunua mayxuvvong (tedikd otadio 20 g - 300 g). To TUNAMO OTIOTEAEITAl OTIO
30 deCapevég twv 200 M3, pye pubud avavéwaong tou vepolu 1,5 @opéc ava

nuépa.

To KAEIOTO oLOTNUA dlaxwpileTal g dUO TUNUOTA:

1. To TPWTO TUNMA, TIOU €ival To apXIKo otdadio (0.33 g - 50 g) kal aToTeAEiTal
artd 30 KUAIVOPOKWVIKEC TIOAVECTEPIKEC OEEAPEVEC TwV 7.5 M3 n KABe o
(dapétpou 3.0 m kai BaBoug 1,1m).

2. To deUTEPO TUAUO, TIOU €ival n TIAXLVOT HEXPI TO TEAIKO peyeBog (50 g -
300g) Kal aroteAcital amo 24 TETPAYWVEC TOIPEVTIVEG deEAPEVEC Twv 20 M3 n

Kabe yia (5 mx 5m x 0,8 m).

H povdada e@odiddetal Ye apTECIOVO, YAUKO VEPO aTIO TPEIC YEWTPNOEIC ota 200 m
Baboc. To UTIOYEIO VEPO EICEPXETAl O €va avtAlootdolo 40 m3 (10m X 2m ¥ 2m), o1
OUVEXEID OTTOBNKEVETAI OE IO EGWTEPIKN TOIPEVTIVI de€apevr 40 m3 YE OEPIOUO, YIO va
OTTOBAAEL TO JIOAUMEVO OEPIO, TIPIV VA XPNOIPOTIOINBEl oTIC de€apeveg NG povadag. H
TIOPOX] TOU VveEPOU OTIC OEEOUEVEG TOU TUAMOTOC TIPOTIAXLVONG Eival CTUVEXNG, WE
OTIOTEAECHUO VO QATIOPOKPUVETAI ATIOTEAECOUATIKA TO OPYOVIKO (OPTI0O TwV OEEAPEVIV
EKTPOPNC.

O OgpIoPOC TOL VEPOU EKTPOPNCG OTIC OEEAUEVEG TIPOTIAXLVONG TOU OVOIXTOU
OUCTNUATOG, ETIITUYXAVETOl HE TNV TOTIOBETNON TIAWTWV OEPICTWV TUTIOUL ‘jet” TNg
AIRE- 02, &v6¢ oe kdBe defapevny, 1oxvo¢ 0,5 HP (EiK.9). OI Ttapatdvew OePIOTEC
T0TIOUL “jet”, avapyvOouv padi Tov oTUHoOCEAIPIKO aEPA e TO VEPO, LTIO LYNAN Ttieon. H
OUYKEVTPWAN TOU OIOALHPEVOU OTO VEPO 0&UYOVOU dITNPEiTal TTIAVW aTto ta 6 ppm.
Emtiong, o agpIoTAG avapoxXAEDEl OTIOTEAEGUOTIKA OAO TOV OYKO TOU VEPOU EKTPOPNC Kal
OXI MOVO TNV ETIQAvEIN, OTIWCG CULMPPaiveEl Pe AAAOULC TUTIOUC OEPICTWVYV. Me auTd TOV
TPOTIO, OTIOQEVYETAl N OTPWHATWAON TOU VEPOU KOl N onuioupyia vekpwv {wvwv

(XaunAG JI0AUPEVO 0OEUYOVO, OULENUEVEC OUYKEVTIPWOEIC AIWPOUUEVWY CWHATIOIWY,
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MEIWPEVN Kivnon Tou VEPOU), Ol OTIOIEC OTIOTEAOUV ECOTIEC EUPAVIONC TTIABOYOVWV
MIKpOBiwv. Xeg TEPITTIWON AUECNC avAYKNG, YiveTal Xprion oOlaxutwv 0&uyovou

(TTopdEIG TIETPEG) O€ KABE deapevr).

Elkova 9: AploTepd: OXNUATIKN OTIEIKOVION TOu OegploTh TOTounBlr. Aegdid: apxn
AsIToupyiag Tou.

To TIPWTO TUAUA TOU KAEIOTOU CUCTAUOTOC TIEPIAAUPBAVEL dU0 HPNXOVIKA @IATpa
(arutu filter, pe péyebog MAEypoTog 60 M), YE ouLveEXEC oLOTNUO EETTAVUATOC Kal U0
BloAoyika @iAtpa (trickling filters), pe TIAQOTIKO BIOAOYIKO UAIKO, TIOU KOAUTITEL Mia
OUYKEKPIYEVN «aVOIyPEVN» ETTIQPAVEI 4.800 m2 (24 m3, 200 m2/m3). YTIAPXOULV £TTioNG
TPEIC avTIOPAOTNPEG (reactors) ouyovou (2 m3), TIou AsIToupyolV e KaBapd 0Euyovo
KOl TPEIC PHOVADEC UTIEPIWDOUC akTIVOPBoAiag (UV) ue €€ AduTtieg twv 400 Watt n kade
plo. H emmavoKuKAo@opia Tou VeEPOU Twv OEAUEVWOV TIPAYUATOTIOIEITAI OUOUIOT] QOPEC
ova Wpa, aro £E1 PUYOKEVIPIKEG OVTAIEC. Z& KAOe KUKAO, TO VEPO OTIOXETELONG TWV
Oe&aueEVOV TIEPVAEL PECW TWV PNXAVIKWV QIATPWY oTa PBIOAOYIKA @IATpa, &vw éva
TI0G0OTO OIEPXETAl OTIO TIC POVAdEC UV Kal OTNV CULVEXEID PECW TWV AVTIOPOCTPWY
(reactors) o&uyovou, elgépxetal Eava ot Oe€apevEC. To TTOOOOTO OVOKUKAWGONC TOU
VEPOU OTO KUKAwA gival 95%.

Ol au&nuéveg aTAITACEIC OE VEPO, KOAUTITOVTIAl OTIO TNV AVOKOKAWGN TOU VEPOU,
WOTE VA HTTOPOUUE VO OIATNPEO0UVPE TIC OeaPEVEC KOBAPEC Kal Ta ETHTIEdA TNC
OuPwviag xaunAd. Or ammaIitioel Twv XEAWV 0€ 0&Uyovo, KOAUTITOVTIOl OTIO TNV
TIapoxn Kabapol ofuydvou 010 KUKAwWA. Mo v KaAOtepn dIdAuar] tou, T0 0§uyovo
0ev TIPOCTIOeTal KaTeLOEiaY OTO VEPO TWV JEEAPEVIV EKTPOPNG, OANG TIPWTO OTOUC 3
QVTIOPACTAPEG 0EUYOVOU, TIOU 0 KOBEVOC TOUG IKOVOTIOIED TI OTIAITACEIC O 0ELYOVO,
MIOG OEIPAC OEKO DEEQUEVQIV.

21t dladpour PETa&ld TOU OVTAIOCTOCIOU KOl TWV TIOPOXWV TWV OEKA OEEAUEVWOV
EKTPOPNG, €Xel TOToBeTnNOei 0 avudpactripac ofuyovou (reactor), OTIOU  EKEi

TipooTiBetal  ofuyovo. O avTidpacTApag 0&uyovou eival pia avoeidwtn TN,
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KUAIVOPIKOU oXAuOTOg, LWYoug 2,5 m kol €xel OldueTpo 1| m, otnv oToia 10 vepod
EI0AYETAl OTO ETIAVW HWEPOG TNC Kal Pekddetal (EK. 10). H guvexng por tou vepol TIPog
TO KATW PECO OTOV reactor, g€ cLVOLACUO WE TNV TIPOCG TO TIAVW £KXULOT] TOU OELYOVOU,
€€I00PPOTIEI TNV OVODIKI Kivnon TwWV @QUOOAIdWY, HUE ATIOTEAECHUA TO HEYAAO XPOVO
ETIAQNC VEPOU Kal 0&LYOVOU, TIETUXAIVOVTOC TNV TIOAD KOAMN OlGxLoT Tou KabBapol

0&uyOVOoL OTO VEPO, HE OTTOd0CT) TIOL EETIEPVA TO 85- 90%.

Eikova 10: ZXnUOATIKN OTIEIKOVION avTidpactripa oéuyovou (reactor)

To ofuyovo NG KABE GeIPAC JECAPEVIIV, EAEYXETAl GUVEXWC OTIO £Va NAEKTPODIO
- aIg6nTpa, TOTIOBETNUEVO OTNV ATIOXETELON. AUTO €ival GUVOEDEUEVO HE TOV TTiVOKA
eAéyX0U, GTOV OTIOI0 Oivel TIANPOQOPIEC KOl 0 OTToIOC PE TN oelpd Tou, divel VIOAn (o€
TIEPITITWAON XAUNAWY TIHWV dloAuPEVOL 0EUYOVOU), VO EVEPYOTIOINOEL HECW QLTOUATWY
NAEKTpOPBavmy, TIPOOBOETN TaPoX) 0EUYyOVoU OTO GUCTNUO. XE TIEPITITWON AKPAiwv
TIUWV, EVEPYOTIOIEITOl OUVAYEPHUOG, EVW TIOPAAANAG  XPNOCIMOTIOIOUVTAL  JIOXUTEG
0&LYOVOU (TTOPWOEIC TIETPEC), WC TIPOCWPIVI) AVDCT EKTAKTNG avAyKNG.

e KOOe Oegapevr), TOL TUNAMOTOG TIPOTIAXLVONC TOU avOIXTOD CUOTAUATOC
EKTPOYG, €ival avOPTNHEVEG 4 €IOIKEC KOTOOKEVEG TIAAOTIKWV TIAEYHATWY (KaBioTpEQ),
OGUVOAIKNG ETTIPAVEING 12 M2 ylo VO ETUTPETIETON OTO YPAPIO VO «EEKOLPALOVTO». ZE
KOBe KUKAIKA O€€apevry TOU KAEIOTOU CULOTAPOTOCG, €ival avaptnuévn avtioToiXa pid

TTaPOUOIa KOTOOKELN ETUQPAVEINC 3 M2
2.3 AladIKOoIa EKTPOPNC XEAIWV

Metd TNV ULTIO00XN KOl TIPOCOPHOYN TWV YUOAOXEAWV GOTn HoOvada, ol 600
OUAOEC/TIAPTIOEC TOTIOBETNONKAV Yia €EKTPOPN 0 OEOUEVEC OVOIKTOU GUOTHUATOC

TIPOAVATITUENG - avATITUENG (NUEPEG EKTPOPNC 365) TN povadac Kai dlatnpriénkav ol
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0l  ouLVONKeG eKTpO@NC (TTOIOTNTO KOl  TIOCOTNTA  TPOPNG,  IXBuoTtukvoTtNIa,
OUYKEVTPWON 0ELYOVOU, BepUOKPOTia).

Kota 1 JIGpKEId auTwv TWV TIPWTWV 365 NUEPWV EKTPOQNC, TIPOYMOTOTIOMONKAV
OIOAOYEG VIO OIOXWPIOUO TWV QVATITUOCOUEVWY XEAIQV, UE cLXVOTNTA TIEPITTOU O00
MNVWV Kal oTIC 000 TIapPTidEg, CGUU@WVA HPE TNV KOV TIPOKTIKN TN¢G EKTPOPIC TOU
Eupwraiko0 xeAlov (Kamstra 1993).

Tnv 3651 NUEPQ EKTPOPNC, EYIVE dlOAOYN PE pnxavnua diaAoyng, torou DIAT 6T -
4 xoT@AANAO yio XéAla (EiK. 11). O dloAoyéag €ival KOTOOKELOOUEVOC aTIO OVOEEIdWTO
XAAuBa (AISI 304), pe pn KIVOUUEVEG OXAPEC TEGCAPWY OJIOMOPETIKWY ETUTTEOWY, LE
MEYIOTN duvatoTnTa SlaAoyr¢ 5 peyebwv. O1 dlaotacelg Tou eival 3,0m x 1,2m X 2,5m
Kal N OIGUETPOC TWV CWANVWY OO TIC OXAPEC €ival 4 mm, TwV OTIoIWV TO GVOIyUd
puBuietal éw¢ kol 10 mm. Ta XEAIA €I0EPXOVTOl GTO TIAVW HEPOG TOu dloAoyEd, OTT
OTIOU Kal TIEPVAVE OTIO TIC OXAPEC, Ol OTIoIEC PBpioKovTal N Mia KATW aTtd TNV GAAN Kal
OvVAAOYa PE TO PEYEDOC TOUC CUAAEYOVTOI KOl TOTIOOETOUVTAI OE EEXWPIOTEG OECAEVEC.

MeTa tn dloAoyr], TIPOEKLPAV Kal yia TIC dU0 OUAdEC, TPEIC KATNyopieg PEYEBOUC
pe Bdon 10 péca cwpatikd Bdapn (MBW: Mean Body Weight) twv XeAliwv, £101
onuioupynénkav avtiotolxa ol uttoouddeg: A, B kot . (A = Taxvauvén pe péco
owpatikd Bdapog >30 g, B = Meooauén pe peco ocwpatikO Bdapog 10 - 30 g, I =
Bpaduavér pe péco ocwpatiko Bapog <10 g).

Tnv €MOpeVN TIEPIOSO TWV 92 NUEPWV, Ta XEAIO TNE TIPWTNG Ttaptidag (Oudda 1,
Ymoouddeg OA, & ON) 1ommobeTnBNKAV OTO TUAUA TIPOTIAXUVONG CE AVOIXTO
o00TNUa eKkTpo@n¢ (vTtooudada Al o€ 4 de€apevEC, UTTOOUAdA og 12 de&apeveC Kal
LTTOOMAdA IT o€ 6 OECAPEVEG) KOl TA XEAIO TNE AAANG TtapTidag (Opdada 2, YTIOOUAdES
02A2, 02B2 & 02I2) tomoBeTONKav ot OeAPEVEC KAEIGTOU KUKAWUOTOC EKTPOPNG
(uTtoopada A2 ae 5 de€apeveg, LTIoOUAda B2 oe 14 de€apeveg Kal vTtoouada M2 og 11

0e&OUEVEQ).

Eikova 11: AloAoyr] XEAIWVY GTNV POVAdO EKTPOPNCG (PWTOYPOQia TOL GUYYPAEPED).
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H mapaywyikn dlodIKagio TTou akKoAOUBONONKe yia TIC dUO OMAGEC YUOAOXEAWV,
TIoU €I0AABaV OTN POVAdA €WC TO XPOVIKO OIACTNUA TIOU UEAETHONKAV, OTIEIKOVIETAl

TIOPOKATW OTO ZXNua 1;

FONOZ XEAIOY OMAAAS 1 FONOZ XEAIOY OMAAAS 2
(T'YAAOXEAA) (T'YAAOXEAA)

ANOIXTO ZYZTHMA (lo Turiu0)

365
Huépeg
ANOIXTO ZYSTHMA (20 Turua) KAEISTO KYKAQMA (lo turjpa)

A, Bi r ol B2 y2
(Taxuavén) (Meooauin)  (Bpaduauén) (Taxvavgn)  (Meooauén)  (Bpaduauér)
92 92
NHEPEC HpEPEC
4571 nuépa 4571 nuépa
OA 0O1B! oin ola? o2pB? o2yl

IXAUa 1 IXNUATIKA ATIEIKOVION NG TIOPAYWYIKNAC dIadIKOCIag TTou 0KOAOLBONKE yia

TNV CUYKEKPIUEVN EPYOATIO.
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XéAa Oudadag 1 (CM

Ta xéAla ¢ Ouddag 1, TToU €iXav CUVOAIKO OPXIKO CWHATIKO Bdapoc¢ 15.717 kg
(1.187.501 dropa pe MBW 13,2 g), oLVEXIOOV VO EKTPEPOVTOl OTO OVOIXTO CGUCTNUA,
OMA  HETO@EPONKOV OTIO TO TIPWTO TUAMO, OT0 OeUTEPO TUNPO TOu  (TUNMA
TIPOTIAXUVONG). ZUVOAIKA KOTEAAPBav 22 aTo TIC 28 0pBOYywVIEC TTAPAAANAOYPOAUUEC

TOIYéVTIVEG de€apeveg Tou Tunuatog (EK. 12).

Eikova 12: Towuéviiveg OefaueVEC TOU  TUNPOTOC TIPOTIAXUVONG TOU  OVOIXTOU

OULCTAUOTOC (PWTOYPAPIa TOL GUYYPOPED).

Eidikotepa (BA. Mivaka 3.1): Ta taxvavén xéAla (AN, TIOU €ixav CUVOAIKO apXIKO
Bapog 2.933 kg (78.432 dtopa pe MBW 37,4 g) katéAaBav 4 OeEOUEVEC, PE APXIKN
ixBuortukvotnta 9,8 kg/m3. Ta pecoavén xéAla (B”, TIou €ixav OGUVOAIKO apxIKO BAapog
9.731 kg (608.555 datoua pe MBW 16 g) katéhapav 12 Oe€oueveC, ME OpPXIKNA
(xuortukvotnta 10,8 kg/m3. Ta Bpadvavén (1T) Tou eixov CULVOAIKO ApPXIKO BApog
3.053 kg (500.514 dtopa pe MBW 6.1 @) katéhaPav 6 Oefapevég, HE OpXIKNA
ixOuoTttukvotnta 6,8 kg/m3,

O XpOVOC TIAPAUOVAC TWV XEAIWV AUTWV OTO TUAUA TIPOTIAXUVGONG TOU OVOIXTOU
oLCTAUATOC JINPKNCE 92 NUEPEC (457 GUVOAIKEC NUEPEC EKTPOPNC), UETA TO TIEPOC TWV

OTIOIWV, TIPAYUATOTIONONKE JIOAOYN] e TOV id10 dIOAOYEQ.

XéNa Oudaodoo 2 (Q?)
Ta xé\a Tng Opadag 2, TIOL €ixav CUVOAIKO APXIKO CWHATIKO PBdpog 6.691 kg
(483.640 atoua pe MBW 13,8 g), META@EPONKOV OTIO TO TIPWTO TUAMO TOU OVOIXTOU
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OULOTAUOTOG, OTO TIPWTO TUAUA TOU KAEIOTOU CUCTAPOTOG EKTPOPNG.  ZUVOAIKA

KateAapav Kal Ti¢ 30 KUAIVOPOKWVIKEG TIOAUECTEPIKEG Oe&apeveC Tou TuNuatog (Eik. 14).

Eikova 14: NMOAUVECTEPIKEC OEEAPEVEC TOU TIPWTOU TUNHOTOG TOU KAEIOTOU KUKAWUOTOG
(pwTOYpaPia TOU CLYYPAPEQ).

Ewdoikotepa (BA. Mivaka 3.2): Ta taxvavérn xéAa (A2), TIou €iXav OUVOAIKO OpPXIKO
Bapog 1.882 kg (29.121 datoua pye MBW 64,6 g) KatéAapav 5 de€apeveég, HPE OpXIKN
ixfuottukvotnta 50,2 kg/m3. Ta pecoauén xéAla (B2), TTou €ixav oUVOAIKO apXIKO BApog
3.299 kg (190.427 dtopa pe MBW 17,3 g) katéhapav 14 Oe€apevég, ME OpxIKA
ixfuottukvotnta 28,9 kg/m3. Ta Bpadvauvgn (2), TIou €ixav GUVOAIKO OapXIKO Papog
1511 kg (264.092 dtopa pe MBW 5,7 g) kotédaBav 11 Odefapevég, Pe apxikn
ixfuottukvotnta 18,3 kg/m3. O XpovoC TIOPAUOVIC TWV XEAIWV AUTWV OTO TIPWTO
TUAMO TOU KAEIOTOU KUKAWMOTOC dINPKNCoE 92 nuUEPEC (457 OUVOAIKEG NUEPEC EKTPOPNC),

HETA TO TTEPOIC TWV OTIOIWV, TIPAYMATOTIONONKE dIOAOYK] UE TOV iB10 dlaAoyEQ.

2.4 IxBuoTtexXVIKN dlaxeipion

Ol gpyaaieg TTOL TIPAYUATOTIOIOVVTOV KABNUEPIVA OTN POVAdd, KATd TNV TIEPIodo
EKTPOYNC TWV XEAIWV Kal Twv duo Ouddwv, ftav ol ENC:
> Kotaypa@r] oTo NUEPOAGYIO EKTPOPNG, OAWV EKEIVWV TWV TIOPAYOVIWVY TIOU
EMNPEAlOLY TNV €EEAIEN TNC TIAPOYWYNC, OTIWG: OIOKOTI PEVPATOC, TEXVIKO
TIPOBANUA Og KATIOIO OVTAIO VEPOD I Of KATIOIO OEEOUEVH] EKTPOPNC I OTO
o0oTNUa 0&uyovwang Tou vepou.
> Kataypagr o€ nuepnoia Bdaon, OAWV TWV OTOIXEIWV TWV 1XOBULOAOYIKWV

TIOPOUETPWY TIOU OTTAPTI(OUV TN GUVOAIKN €IKOVA TN¢ EKTPOQNC, OTIWG Eival N
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CUUTIEPIPOPA TWV XEAIWV HECO OTIC OECaMEVEG, KABWC KOl N aQaipecn Twv
VEKPQWV OTOPWV.

> Kataypo@ry OT0 nNUEPNOI0 OEATIO TIOPAUETPWY OeEOUEVAC, TWV AKPIPWY
TIOCOTATWVY KOl TOU TOTIOL TPOPNAG TIOL XOPNYyROnKe.

> 'EAeyxo¢ NG TIiEong Tou vepoU Kol Tou 0&uyovou, OTIC OVTAIEC KOl TOUG
avTIdPACTAPEG OVTIOTOIXO.

> 'EAeyxog¢ kOl TUOTOTIOINGON TNC  KOANCG  AEITOLPYIOG TWV  PNXOVNHATWV
(puontpeg, PNXavika @iAtpa, @iIATpo UV Kal oUGKEL] ouveXoLG KaBapiouov
NG OiTag UTTIEPXEIAIONC KAl OTIOXETEVONC TWV OEEAUEVWV OTO KAEIGTO GUCTNUA).

> Koataypagry o€ nuepnoia BAacn OAwV TwV OTOIXEIWV TwWV QULOIKOXNUIKGV
TIAPAPETPWY, TOU VeEPOU (0&uyovo, Bepupokpacia pH, NH4+). To dlaAupévo
ofuydvo kol n Beppokpacio Tou VeEPOU, WUETPOUVIOV CUVEXWCG HE @QOPNTO
petpnt Oxyguard tomou “Handy Gamma” 1o pH pe @opnto petpnt) WTW,
T0TI0U “pH 90" Ko T0 NH4+ pe kit test apuwviag Aquamerck. O avTidpaCTHPOC
0&uyovou d10pBwVE AUTOUATO TN CLYKEVTPWOT 0EUYOVOU OTO VEPO EKTPOPNAC.

Ol (PUCIKOXNUIKEC TIOPAUETPOI TOU VEPOU EKTPOPNC Ttapouaialovtal atov Mivaka 2.1.

Mivakag 2.1: ®UCIKOXNUIKEG TIOPAUETPOL TOU VEPOU EKTPOPNC.

MopAapETPOCg Movadeg AvoIXTO gboTtnua  KAeloto cloTnua
T® °C 18,5 +0,41 21,5+ 0,17
02 mg/| 6,2 +£0,92 8,6 £0,10
PH 7,0-7,2 6,8-7,3
vnit mg/I 0,79 0,28 0,48 £ 0,09

H KAWVIKN) €E£T00N TWV XEAIWV, OXETIKA HE TN CUUTIEPIPOPA TWV XEAIWV OTIC
OefapeveC, KOBWC Kal TNV TIOPOUCIa TIAPOCITWY TOU OEPUATOC Kal TwV BPAyXIwv,
TIpaydotoTololvIay oe  upnvidia Pdon amd v (xBuomaBoAdyo NG Hovadac.
ZuyXpovwe, AapBavovtav deiyyata yia va €EETa0TEl TO OEPUA TOUC Kal Ol I0TOI Twv
BpdyXiwv gg PIKPOOKOTTIO YIO TNV TIAPOUGIO HUKNTIOKWVY KOl EEWTEPIKWV TIAPOTITWVY.

Katd 1t Odldpkela ektpoeng ¢ Opddag | oto avoixtd  oLoTNua,
TIPAYUOTOTIOIOUVTIAY TNV apXN KAOE urva, PTtavia Pe @opuoAn (38%, 150 mi/m3 yia
IO @pa) ot KABe Oekapevr), €VW OT0 KAEIOTO oUlotnua otnv  Oudda 2,
TipayuatoTtolovvtav uttavia pe NaCl (oe pia cuykévipwaon 5%0 yia 8 wpeg), yia va

eAeyXB00V o1 EWTEPIKEC PYOAVVOEIC ATIO TIAPACITA Kol JOKNTEC.
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2.5 Tpoopn

H xopriynon tpo@ng yivoviav Katd 10 HEYAAUTEPO HEPOC TOU 24WPOU, MPE TN
HOP®N MIKPAC JIAPKEIOG OIOVOUWY HE NAEKTPIKEC TAIOTPEC. MO TO AVOIXTO KOl TO KAEIOTO
oloTNUA XPNOIPOTIOINONKAV NAEKTPIKEG TaioTpe EWOS, GUVOAIKIAC XWPNTIKOTNTOC 5Kg
Kal 2 kg, avtioToixa.

H TToootnta ¢ TPo@n¢ Tou JIaVELOVTOV Kabnuepivd, Tipocappolotav kabe 30
NUEPEC, oLUEPWVA PE TNV KATA TIPOOEYYION €KTiUnon tng avénong tou PBdépoug Tou
giXav OTTOKTNOEl To YApla, PJEcO o€ auto To OIdcTNUA. XpnaolJoToiriénkav duo TUTIOl
EUTIOPIKAG TPOPNG, TIOL ATAV EI0IKN Yo XEAID, OE HOP@N CLUTINKTIWV (pellets). O
TIPWTOC TUTIOC TPOPNC TNG €Talpeiag Laky, pe TOV EUTTOPIKO KWOIKO 054, Xopnyrnonke
oTa XEAIO Kol Twv duo Opddwv, yia 10 dIAcTNUa Twv 50 TIPWTWV NUEPWV EKTPOPNC.
Ma tnv LTIOAOITIN TIEPIOdO TNG EKTPOPNC, XOopnynonke ota XéAla o OeUTEPOC TUTIOC
TPOPNC TNG €Talpeiag Laky, pe Tov EUTTOPIKO KwAIKO 061. H oglotaon twv duo TOTIWV

TPOPNC TIAPOLCIALETAl AVOALTIKA aTov Mivaka 2.2.

Mivakag 2.2: Ta oLCTOTIKA TNG TPOENG Kal N TIEPIEKTIKOTNTA TN¢ (%), avaioya To
XOPNYyOUUEVO TUTIO TPOYNC YIO KABE TIEPIODO EKTPOPNAC.

Mepiodog . Aldotaon
Totog ) i ) . .
EKTPOPNC i TPO®NC MpwTEIveg Airtapa Kuttapiveg Teppa Yypaoia
, POoPng
(NHépeg) (mm)
365-415 054 1,5-1,7 54,5 16,2 0,6 7,6 8
416-457 061 1,9 49,1 25,5 0,5 6,5 8

H peTaTpePIuoTNTa TNG TPOPNE, O OUVOLOCOUO HE TO KOOTOG NG TPOYNC,

KaBopidouv T0 KOGTOC TNG EKTPOPNC.

2.6 YTIOAOYIOUOC TIOPOAUETPWV

Ta xéAla Kol Twv dUuo opadwv JuyioTnkav OAa, KOTA TIC NUEPEC TwV OIOAOYWY, TIOU
TIPOYMATOTIOMBONKAY OTn Hovada eKTPo@nG. O1 dlIoAoyEC EAaBav XWpa Katd v 3650 Kal
4570 nuépa, ato TNV NUEPO AQPIENG TWV YUOAOXEAWV 0T povdada. Katd g SIapKEla TG
Ol0AOYNG TWV OEEAEVWV TNE KABe opadag, AapBdvovtav oeiypata xeAlwv (5 deiypata twv
100 otopwv, ava Katnyopia peyébouc), pe m Bonbela 1dIKAC amoxng. Me autd Tov TpoTo,
UTIOAOYIOTNKE TO MECO ATOMIKO CWUOTIKO PBdpoc (MBW) ng kGBe Katnyopiog kal Kat

ETEKTAON Kal TNC KABe defapevng. MpoabEétovtag yia KABe ouada T0 GUVOAIKO BAPOG Twv
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XEAIOV KOl OlaIpWVTAC TO HE TO OUVOAIKO apIOUO OTOPWV, TIOU TIPOEKLYOV OTIO TNV
TTaPATIAVW S10SIKOGTI0, UTTOAOYIGTNKE TO PEGO BAPOC yia TNV KABE oudda EEXWPIOTA.
YTIoAOyioTNKAV TIOPAUPETPOl CWHATIKNG a0&Nong GCUUQWVA e TN OXETIKN
BiBAloypa@ia. TUYKEKPIUEVA LTIOAOYIOTNKOV:
To TT000CTO aLENONC TNG OCUVOAIKNG PBlopdlac = [(TeAikd Bapog - ApXIKO)
XIO0] / Apxikd Bapog (Luzanna et. at., 2003)
To nuePNalo TTOCOOTO avEnong (%) tng Plopdadag ava nuépa =100 X [ (TeAiko
Bapoc / apxikod Bdapoc) / aplBudg nuepwv PYETagL Twv petpiocwv] (Angelidis et.al., 2005).
AUO TIOAD OnNUAVTIKOI TIOPAYOVTEG KOTA TNV TIOPOYWYIKN dladikagio  Ttou
0KOAOULBNONKE, NTOV 0 GUVTEAECTNG METOTPEPILOTNTOG NG Xopnyouuevne tpoenc (FCR=
Feed Conversion Rate) kal 0 €10IKOG puBuodg avénong avda nuépa (SGR = Specific Growth
Rate), o ormoiog kaBopilel Kupiwg To XPOvo TIoL Ba XPEIOCTE TO YAPL YIa VO OTIOKTICEl TO
euTtopeVOIUO Peyeboc. Ta 600 autd ueyedn, uTtoAoyioTnkav BACel TwWV TOTIWV:
FCR = mtoooTnTa TPOQNG TIoU Xopnynonke / (teAlkd Bapog Yapiwv - apxikd Bapog
Wapiwv) (Degani et. at., 1986bh).
SGR = [ (in(teAikd Bapog Yapiwv) - In(apxikd Bapog Yapiwv)) / aplBuog nuepwv
ektpoenc] x 100 (Kamstra 1993).
To nNUEPNOIO TTOCOOTO TPOYNC (%) LvTToAoyioTnke Baael Tou TOTIoL: FCR X SGR.
MNa va yivel dlgpebvnan TIBavC oxeong METAEL IxBuoTtukvotnTag Kol SGR,
UTTOAOYIOTNKE N IXBLOTILKVOTNTO WC TO TINAIKO TWV CUVOMK®WV KIAWV Blopdlag g
KABe OeCaEVNC, TIPOC TOV CUVOAIKO OYKO vePOU Tn¢ degapevng (kg xeAlwv degapevig /
T3 VepoUu Oe€aPEVC).
A@OoU TIPWTA LTIOAOYIOTNKE N BVNCIYOTNTA Yyio TNV KABE de€apevn EEXwPIOTA, OTN
OUVEXEID UTTOAOYIOTNKE N GUVOAIKN BvnaluotnTa (%), amo ToV GUVOAIKO aplOud OAwv
TV OeCaPEVWV TNC KABe opadag O OXEON HE TOV GUVOAIKO OAPXIKO aplOud Twv

OTOPWY, TIOL TIPOEKLYE PETA aTIO TIC JIOAOYEC TOUG.

2.7 ZTOTIOTIKI OVOAUGCH TWV OTTOTEAECUATWVY

‘OAeC 0l PETPNOEIC KATAYPAPOVTOV OE EIOIKA NUEPNOIO OEATION PE XAPOKTNPIOTIKO
KWOIKO apIBuo yia tnv KABe deEAEVI] KAl OTN CUVEXEID KATAXWPOUVTIAV OE NAEKTPOVIKO
UTTOAOYIOTH, YiO TNV TIEPAITEPW ETTEEEPYATIO TOUG. TO OTOIXEID ATIO TIC METPNOEIC TWV
XAV, KOBWC Kol OTIO TIC ETUPEPOUC HETPAOEIC TWV QUOIKOXNMIKWY TIOPAUETPWY,

elonxbnoav o Baon dedoPEVWV, TIOU OXESIACTNKE KATAOAANAQL.
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H otomiotikn emeéepyaoio Twv OToIxXEiwv, TTOU a@opPoLV TNV al&nacn ToU CWHATIKOU
BApouc, TO PYEGO ATOUIKO OWUOTIKO BAapog, 10 FCR kol 1o SGR éyive pe tn Borbela tou t-test.
Mo m Bvnaootnta (%) &yive e@apuoyr] Tou t-test (a@ol TIPONYOUUEVWC £YIVE LETOTPOTIN

TWV TIMWV ETTEIDN €ival TT000GTO), CUPPWVA WE TOV TOTIO: Y = asin 2VX.
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KE®ANAIO 3

ATTOTEAEXMATA

3.1 Ektpo@n og avoixtd cuoTnua

2TO QVOIXTO cLOTNUA eKTPOPNG (XéAla Opadag 1), n TEPiIodOC EKTPOPNC OIfNpPKNaE 92
nuépec. H avgnon g Plopalog kol TOU PECOU OWHATIKOU PBapoug Twv xeAlwv (07, n
TIapakoAovBnaon ¢ BvnoludtnTag, T0 TTOCOCTO TNG NUEPNOIOG TIOPEXOMEVNC TPOPNG, O
OUVTEAEOTAG PeTaTpePIuoTNTOC g TPoeriC (FCR) Kkal 0 nuePROIOg €IBIKOC PuBUOC
owpatikng avénong (SGR), katd v Tepiodo autr, mapovaialovtal otov Mivaka 3.1.

Ta 1.187.501 datopa otnv apxrn tng TEPIOdOU EKTPOPNG EiXxav GUVOAIKN PBlopala
15.717 kg. Méxpl 10 TEAOC TNG TIEPIODOL EKTPOPNG, Ttapéuevav 1.183.969 dtoua Kal N
OUVOAIKN Toug PBlopala avénbnke oe 19.883 kg. H Bioudla toug, onAadr], au&ronke
KOTd 4.166 kg, n d¢ CLVOAIKN TtogoaTiaia avEnan ¢ Nrav 25,6%.

To nuepraio TToocoatd avgnang (%) tng Blopdadag ava nuépa nrav 1,38%.

H petapBoAn tng Plopdlag twv XEAWV 0t OXEON HPE TO APXIKO PEGO OWUATIKO
Bapog, mapovucialetal oto Aldypouua 3.1, yia v KABe Katnyopia Tou avoixtoU

CuOTAMOTOC.

Alaypappa 3.1: MetafoAr] ato Tocooto Blopalag, OTIwG apXIKA €iXe KataveunOei (tnv
3651 nuépa) OTIC TPEIC Katnyopieg peyeboug (Al= tayuvauv€n, Bl=
pecoauén, M= Bpaduaugn) Kal OTIwE SIaPoPPWONKE TIC ETIOUEVEC 92
NUEPES, TNV 457 nNuEPA) G€ avoIXTO aLATNA.
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To YECO OWUOTIKO BAPOC TWV XEAIWV auénBnke onuavtikd (t-test, P<0.05) amé 13,2 g o€
16,8 g. H €&&Aign ¢ PBlopdlag Twv XENWV O€ OXEON HUE TO OPXIKO HECO CWUATIKO BApoc avd

oetapevn, mapoualdaletal ota Alaypdppata 3.2, 3.3 Kal 3.4, OTIC TPEIC KOTNYOPIEC PeyEBOUC.

E&ENEN TNC Bropddag Twv xeAlwv (01B1) oe kaBe de€apevn PETA OTTO
365 Kal 457 nNUEPEG EKTPOPNC O AVOIXTO KUKAWUA

AgEAUEVEG EKTPOPNC
0 Bapog Tnv 356 nuépa m Bdpog Tnv 457 nuépa

E&ENEN NG Blopalag Twv XeAIWV (01 M'l)oe KABe de€apevr) PETA OTIO
365 Kal 457 NUEPEC EKTPOPNC OE OVOIXTO KUKAWUO

AEAUEVEC EKTPOPNC

0 Bapog Vv 365 nuépa m Bdapog tnv 457 nuépa

Alaypdupata 3.2, 3.3, 3.4: H €&NEn ¢ Plopalag Twv XEAIWV OE OXECN WUE TO
OPXIKO YEGO CWHOTIKO BAPOC avda de€apevr] TOU aVOIXTOU GUOTAUATOC,
yla v Katnyopia Twv Taxvauvéwv, Mecoauvéwv kal Bpaduavéwv

XEAIWV, QVTioTOIXO.
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H ouvoAikiy Bvnowotnta aviiBe oe 0,3% (amwAeia 3.532 atdépwv), Katd N
OIAPKEI TWV 92 NUEPWV EKTPOPNC. APOU TIPWTA LTIOAOYICTNKE yIOo TNV KABE de€apevr)
EeEXWPIOTA, UOTEPO LTTOAOYIOTNKE OTIO TOV GUVOAIKO OPIBUO OAWV TwV OeEOUEVWVY TOU
OVOIXTOU OULCTAUOTOC O OXECON WE TOV GUVOAIKO OPXIKO apIBUO TwV ATOPWY TIOU
TIPOEKUVWYE HETA OTIO TIC TIPWTEC JIOAOYEC TG Opadag 1.

H OULVOAKKN TIOCOTNTO TPOMAC TIOU JlAvEUNONKE oOTa XEAID TOU OVOIXTOU
guotiuatog, Nrav 7.613 kg. O deikmng petatpePipdtnrag (FCR) e Bdon v tpoen
0L Xopnynonke, Nrav 1,83 [7.613 kg tpoeng/ (19.883 kg -15.717 kg) avgnon Biopalac],

O €181ko¢g puBbuog adénong ava nuépa (SGR) yia ta XéAlo ¢ Opadag 1 Rtav 0.33
yla Ta ATopa TNG LTTOOUAdOC 0,28 yia autd tn¢ Bl kot 0,08 yia avtd TnC M.
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3.2 EKTpOo®r o€ KAEIOTO oUOTNHA PE AVOKUKAWGN TOL VEPOU

210 KAEIOTO cLotnua (XéAla Opadag 2) n Tepiodog ektpoeng Oipknoe 92
nuépec. H avénon tng Piopdalag Kal Tou PYEoOoL CWHOTIKOU Bapoug Twv xeAlwv (02), 1o
TI000CTO TNG NUEPNTIOC TIAPEXOUEVNC TPOYPNC, N TIapakoAoUBnaon tng Bvnoluodtntag, o
OUVTEAECTNC METATPEPIUOTNTAG TNG XopnyoLuevng moootntag tpoeng (FCR) kal o
nuePnaolog €1dIKOG pubuog cwuatikng avénon¢ (SGR), kata v Tepiodo avth,
Ttapovaoidlovtal atov lNMivaka 3.2.

Ta 483.640 d&topa OTNV OPXN NG TIEPIOOOUL EKTIPOPNG, €iXav OULVOAIKN Plopdla
6.691 kg. Méxpl 10 TEAOC TNG TIEPIOOOUL €EKTPOYNC, TtapEueivav 483.418 drtoua, n o€
OUVOAIKN Toug PBloupdadla, av&nbnke oe 11.739 kg. H Biopdla toug dnAadn, au&renke
Katd 5.048 kg, n 6e GUVOAIKY TtogoaTiaia avgnon g frav 1,57%.

AVOAUTIKOTEPD, N METABOAR TNG PBIOPAlaC TwWV XEAIWVY, OE OXECN HE TO OPXIKO
pMECO owuaTIKO Bapog, Ttapouaialetal oto Aldypauua 3.5, yia v KABe Katnyopia tou

KAEIOTOU GUOTAUOTOC.

7000
6000
¢ 5000

4000

3000
m 2000

1000

365nuépa 457nuépa
| m Toxuavér > 30g 0 Mecoouén 10 - 30g O Bpaduavér 0- 10g
Aldypappa 3.5: MetafoAr ot1o T0000To BloPAalag, OTIWC ApXIKA €ixe Kataveunbei (tnv
365) nuépa) OTIC TPEIC Katnyopie¢ peyéBoug (A2= taxvauin, B2=
peooaver, M2= Bpaduavén) Kal OTIwG JIAPOPPWONKE TIC ETIOUEVEG 92
NUEPEC, TNV 457 nuéEPQ) ae KAEIGTO KUKAWWO.

To pyéoo owpatikO BApPoC Twv XEAIWV avEnbnke onuavtika (t-test, P<0.05) armo
13,8 g og 24,3 g. H €&NéEn g Bloudldag twv XEAIWV O OXECN HUE TO OPXIKO HPECO
OWUOTIKO Bapog avd degapevr], TTapouaialetal ota Alaypduuata 3.6, 3.7 kal 3.8, oTIq

TPEIC KaTnyopieg peyebouc.
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E&ENEN NG Blopddog Twv XeAIV (02A2) og KABe de&apevr PETA aTTO
365 NUEPEC Kal 457 NUEPEC EKTPOPIG OE KAEIOTO KUKAWUA
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Ae€ApEVEC EKTPOYPNG
0 Bdpog tnv 365 nuépa m Bdpog v 457 nuépa

E&ENEN TNG Bropdlag Twv XeAlwV (02B2) o KABe de€apevr) HETA ATIO
365 NUEPEC Kal 457 NUEPEC EKTPOPHC OE KAEIOTO KOKAWMA

AeEOPEVEG EKTPOY NG
0 Bépog tnv 365 nuépa m Bdpog tnv 457 nuépa

AeEaPeVEC EKTPOPNG
O Bapog v 365 nuépa  m Bapog TNV 457 nuépa
Alaypdupata 3.6, 3.7, 3.8: H €&NiEn ¢ Piopdalag Twv XEAWV OE axéan e TO
OpXIKO HECO OWHOTIKO PApog¢ avad Oe€apeVry TOU  KAEIOTOU
KUKAWUOTOG, Yia TNV Kotnyopia twv Taxuaugwv, Meooauvéwv Kal

Bpaduauwv XeAlwv, avTioTolXa.

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 22:45:01 EEST - 18.232.115.247

43



H ouvoAikiy Bvnoipyotnta 1ou Topatnpenonke, avnABe ot 0,05% (aTtwAclo 222
OTOHWVY), HETA OTIO 92 NUEPEC EKTPOPNG KOl LTIOAOYIOTNKE OTIWC Kal yia 1o XEAIO TNG
Ouadacg 1.

H OUVOAIK) TIOOOTNTO TPOQNC TIOL JIAVEUNONKE OTa XEAID TOU KAEIOTOU
guotiuatog, nTav 10.699 kg. O deiktng petatpePiyotntag, (FCR) pe Bdon tnv tpoen
TI0V Xopnynenke, ntav 2,12 [10.699 kg tpo@nc/(11.739 kg-6.691 kg) avénon Propalad].

O €10IKOG pLBUOG avénang ava nuépa (SGR) yia ta xéAla tng Opadac 2 rtav 0.59
ylo Ta dtopa ¢ uttoopdadag A2, 0,67 yia auta tng B2 kai 0,50 yia avtd g M2

3.3 ZUyKpIion TV dUVO CUCTNHATWY EKTPOPNG

H olykpion ¢ amodoang Twv PIOTIKWY Kal oPIOTIKWY TIAPAUETPWY TNE EKTPOPNC
TV XEAIWV Kol Twv 000 Opadwv (Oi kol 02), katd tn SIdpKeld Twv 92 nuepwv (aTto
TNV 3651 £€w¢ Vv 4571 nUEPQ) OE aVOIXTO KOl O€ KAEIOTO GUOTNMA, yivetal atov Mivaka
3.3 yio OAeg TG Katnyopieg peyebwv (Taxuavgr, Meooauér kal Bpaduauvén).

210 dlaypappa 3.9 TTou akoAouvBei, TTOPOUCIAlETAl TO HECO CWMOATIKO BAPOC TwWV
EKTPEPOPEVWV XEAIWV OE AVOIXTO KOl KAEIOTO KUKAWMO EKTPOQNC OTIC TPEIC KATNYOPIEC

OlAPOPETIKOU CWUATIKOU HEYEBOUC.

Aldypappa 3.9 ZwPaTiKO aToHIKO BAPOC TV EKTPEPOPEVWV XEAIWV TIPIV KOl PETA TOV
olaxwplopd ae avoixto (ON kal KAeloto (02) clOTNUA EKTPOPNCG, OTIC

TPEIC KATNyOopieg peyEBoLC.
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H av&non tng PBropadag Twv XEAIWV Kal TNG €EEAIENG TOU PECOL CWHATIKOU TOUG
Bdapoug ava opada, Tapouacidlovtal otov Mivaka 3.4. EIOIKOTEPA, TA OTOIXEIO TIOU
a@opolv TO TIOCOOTO TNG NUEPNOIOG TIOPEXOUEVNG TPOPNG, TOV OUVIEAECTN
METOTPEYILOTNTOG TNC OUVOAIKAG TtapexOuevng Toootntag tpoeng (FCR) kai 1n

Bvnowotnta, mapovacidalovial atoug Mivakeg 3.5, 3.6 kal 3.7, avtioTolxa.

Mivakag 3.4: Z0yKpIon CWUOTIKOU BAPOLG TIOU TTAPOUCINCAV Ta EKTPEPOPEVA XEAIO
KOTA TN OIAPKEID EKTPOQNC (Evapén 3651 nuUEPa Kal JIGPKEIO EKTPOPNG

92 nuépeC) O€ OVOIXTO Kl KAEIOTO KUKAWWA.

ApXN EKTPOPNG t-test 92 NUEPEC EKTPOPNG t-test
AVOoIXTO KAg1010 AVOoIXTO KAgloto
Taxvavn 40,7 £ 9,6 67,9 11,6 PZO’ 007 58,3 £18,4 120 +31,5 "P=0 011
Meooauvén 1712+4,7 173+ 4,8 P °9 225+ 8,6 32,3+6,7 *P=0,003
Bpaduavdh oo 51 e2 + 21 06 71+ 25  99+3,4 P=0,09

AnAwvel onuavTikg oTtatiotiky dlagopd (P< 0,05) oe oLyKpION TIHWV PETOED avoIXTOU Kol KAEIOTOU
OULOTHHOTOC

Méon Tiun + TUTIIKA OTIOKAIOT

Mivakag 3.5: Z0yKpion ¢ TtapeXOUEVNC TPOoQNS (%) OTa EKTPEPOUEVA XEAID KATA T
OIAPKEID EKTPOPNC (Evapen 3651 nuéPa Kal JIAPKEID EKTPOPNG 92 NUEPEG) OF

OVOIXTO KOl KAEIOTO KOKAWWA.

92 NUEPEC EKTPOYPNC t-test
Mapexouevn Tpoen
AvVOIXTO KA&loTO
Taxuaven 0,57 + 0,1 1,09 + 0,09 p<0,00v
Meooauén 0,49 + 0,08 1,41 + 0,21 P<0,001*
Bpaduauvin 0,36 + 0,15 1,20 + 0,26 P<0,001*

* ANAQVEI ONUOVTIKI CTOTIOTIKN dlog@opd (P< 0,05) oe olYKpPIoN TIMWV avoIxXTol Kal KAEIGTOU
OUOTHHOTOC

Méon Tiur + TUTUKN aTIOKAION
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Mivakag 3.6: Z0ykpion cuvieAeatr] FCR 1Tou Ttapouaoiacav 1o EKTPEPOPEVA XEAID KOTA

N OIAPKEID EKTPOQNG (Evapén 3650 nuéEPQ Kal SIAPKEID EKTPOPNC 92 NUEPEQ)

€ OVOIXTO KOl KAEIOTO KUKAWA.

92 NUEPEG EKTPOWPNG

FCR , .
AVOIXTO KAeloto
Taxvavén 1,64 + 0,34 1,88 + 0,19
Megoauér) 0,62 + 2,30 2,24 + 0,47
Bpaduauvén 1,68 + 5,96 2,64+ 0,73

t-test

P-0,2
*P=0,016
P=0,5

* ANAQVEl ONUOVTIKI OTOTIOTIKA dlagopd (P< 0,05) oe gOYKPION TIHWV avoIXToU Kal KAEIoTO0

OULOTAMOTOC

Mé€on TP + TUTUKN ATIOKAION

Mivakag 3.7: Z0ykpion Bvnoluotntog (%) Tou TIOPOoUCIiooaV Ta EKTPEPOUEVA XEAIX

KOTG TNV JIAPKEIO EKTPOPNC (Evapén 3651 nuépa Kal JIAPKEIO EKTPOPNG

92 NUEPEC) OE AVOIXTO Kal KAEIGTTO KUKAWUA.

92 nuEPEG EKTPOPIG
OvnNoipoTnNTAa

AvVOoIXTO KAgeloto
Taxvavén 0,25 = 0,07 (m=4) 0,10 + 0,059 (m=5)
Meooauén 0,48 + 0,66 (M=12) 0,04 + 0,04 (mM=14)
Bpaduauén 0,35+ 0,30 (m=6) 0,04+ 0,04 (n=11)

t-test

*P=0,007
*P=0,02
*P=0,003

* ANAQVEI CNPAVTIKA OTOTIOTIKA dlagopd (P< 0,05) og ocUYKPION TIMWV avoIXTOU Kal KAEIOTOU

OLOTAPOTOC

Méon TP * TUTTIK OTIOKAION

210 dlaypappa 3.10 TToU OKOAOUBE, TTOPATNPOVUE TOV €I0IKO PUBUO CWUATIKAG

aUENoNg TIOU TIAPOUCIOCAV TA EKTPEPOUEVA XEAIO KATA TNV JIAPKEID EKTPOPNC (Evapén

3650 nuépa Kal SIAPKEIO EKTPOPNC 92 NUEPEC) OE AVOIXTO Kal KAEIOTO KUKAWUA.
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Alaypappa 3.10: ZOykplon TOU nueEPRaIou pubuol cwuaTtikhg avénang (SGR%) ato
avoIxto (O1) Kal KAelotd (02) cLOTNUA EKTPOQNC XEAIOD OTIC KATNYOPIEG
JlaPOPETIKOL CWUATIKOU peyéBoug (A=Taxuauén, B = Megoauén, M=Bpaduauir).

Aldypoupa 3.11: Z0ykpion ¢ oxéong IXOUOTILKVOTNTAC Kal NUEPNOTIou PLBUOL
owHaTikNg av&nong (SGR%) ato KAelotd (02) ocLOTNUO EKTPOPNG
XEAIOU OTIC KATNyopieC SIOQOPETIKOU CWHATIKOU peyéBoug (Meooauir| Kal
Bpaduauvén)
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KED®AANAIO 4

2YZHTHXH

210 QvoIXTO OoUCTNUO  EKTPOPNC TA  OTIOTEAECPOTO  dlOUOPPEWONKav g€
IKOVOTIOINTIKO  €TTITIEDD, 00OV a@opd TNV Opdda 1. ZUYKEKPIUMEVA, N GCUVOAIKNA
Bvnootnta dev Eemépace 10 30% OTN CUVOAIKN TIEPIOSO TOL TIPWTOU XPOVOU
EKTPOPNC. TIC ETIOPEVEC 92 NUEPEC EKTPOPNCG, TIOU EyIVE Kol CUYKPION METAED TwV
XEAIWV TwV O00 CLOTNUATWY (OVOIXTOU Kal KAEIOTOU), n Bvnootnta oTo OvoIXTO
olotnua Arav 0,33% (Mivakag 3.1). Autd Ta emimeda BvnaPOTNTAC €ival ouvnBiIouéva
Kol Ogv dlO@QOPOTIOIOUVTAl ATIO TO TIOCOCTA TIOU €X0UV ONUEIWOEl KATA T avTioToIXO
OTAdIO EKTPOPIC TOU XEAIOU, OTO AVOIXTO CUCTNUO TNG CUYKEKPIUEVNG HovAdAC 1) auTd
TI0L avagEépovtal atn diebvr] BipAloypagia (Degani et al., 1985) .

Ta xéANla gg avTioToIX0 0CTNUA EKTPOPNG, KOTAVOAWVOUV NUEPNTIWG TTOCOTNTA
TPOPNC, TIOL UTIOPEL va @PBACEl o€ TTOCOOTO YUPW OTO 1% TOU CWHATIKOU BAPOUC, EVW
yid TNV OUYKEKPIPEVN TIEPIODO EKTPOPNC, N XOPNYyoUMEVN TPOQr] KUPAVONKE o€
11000010 0,31 - 0,53% (Mivakag 3.1), cOPEWVA UE TNV TIPOKTIKI TIOL EQOPUOLETAl OTN
OUYKEKPIUEVN TIOPAYWYIKN HOVAdA, OTIOU YIVETOI EUTIEIPIKA JIAPOPPWON TNG TIOPOXNC
TPOPNRG, OCUP@EWVA HE TNV KATAVAAWGN ¢ H Ttpo@r Tou TEAKA XOopnynonke,
avTioTolXoUOoe 0 XOUNAQ TIOCOOTA €T TOU OWMOTIKOU Pdpoug, e€éaitiag Twv
BEPUOKPATCIOKWY CLUVONKWVY TIOU ETTIKPATOVTAV.

O1 TipéC Tou 0&LyOvoL JIOKLPAVONKAY OE IKAVOTIOINTIKA ETTiTteda (> 5,5 ppm),
OTIWC KOl PUOIKOXNMUIKEC TIAPAUETPOL Tou vepoUL (Mivakag 2.1).

Ta xéAa ¢ Opadag 2, TIOU EKTPAPNKAV OTO KAEIOTO KUKAWMO EKTPOPNC, Eixav
TIPONYOULMPEVWC KOl aUTA EKTPAQEI o€ avoiXTd cUCTNUA, OTIOL KOTA TOV TIPWTIO XPOVO
EKTPOQNC TOUC, OTO TNV NUEPO AQIENC TOUG OTn Povadd, TIOPOUCIiaoaY OKOUd
XOUNAOTEPN Bvnoiuomta (20,2%), armo ta xéAa g Oupddoag 1. Katd tn Oldpkeia
EKTPOPNC TOUC OTO KAEIOTO cUoTnuUa (92 nuépeg), n Bvnodtnta Atav eEAIPETIKA
XounAn 0,05% (Mivakag 3.2) Kol onuavika XAaunAotepn oe oUYKPIoN HE TO OVOIXTO
ouotnua (Mivakag 3.1).

To TTO00OTO XOPNYOUMUEVNC TPOQNC OTO KAEIGTO KUKAWMO OIOUOPPWONKE o€
ertimeda petagy 1,08 - 1,38% (Mivakag 3.2), emimeda TTOAD PeYOAUTEPA ATIO AUTA TOU
avoIXToU cuoTAuatoC. Eival Aoyikd va uttdpxel PHEYAADTEPN aTIAITNON Yo TPOEH OTO

KAEIOTO oLaoTnua, dI0TI N BepuoKkpaaia dlaTnNPrONKe otaBepd ae PEYOADTEPO ETTTIED
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(21,5 °C). To o&uyovo dloKUPAVONKE CE IKAVOTIOINTIKA ETTiTteda (>8,5 ppm), OTIWG Kal
0l (PUOIKOXNMIKEC TTOPAPETPOI Tou vepoL (Mivakag 2.1).

O OULVTEAECTNC HETATPEPIUOTNTAC TNG XOopnyouuevng Ttocotntag Tpoer¢ (FCR),
TIapouaiace SIOPOPETIKEC TIUEC OTO KAEIOTO Kal OTO OVOIXTO GUCTNUA EKTPOPNG, HOVO
otnv katnyopia B (P=0,016) (Mivakag 3.6), evw OTIC GAANEG KATNYOPIEC HEYEBOLC Oev
UTINPEE ONUOVTIKY J10@OPA. AUTO TO OTIOTEAECUO (0WC va O@EIAETOl OTO OTI OTNV
Kotnyopia O2B2 eu@aviobnke n peyoAlTEPN TTOCOTNTA TIOPEXOUEVNG TPOPNCG 1,41%
(Mivakag 3.5), evw OTnv avtioTolXn Katnyopio peyéBoLC TOU AVOIXTOU CUGCTHHOTOC
(O1B1), n xopriynon tpoeng nrav 0,49%. Maviwg dev @aivetal va kabopiletal 1o FCR
OTIO TNV TTOCOTNTA TNC XOPNYOUUEVNG TPOPNC. ZUYKEKPIUEVD, eV oTa Taxuauvén dtoua
TOU KAEIOTOU OULCTAUATOC XOPNYNOnke SITTAGCIO TIOCOTNTA TPOPNE ATIO OUTAV TOU
avoixto0 (Mivakag 3.5), dev TtpoékuPe diagpopd oto FCR (Mivakag 3.6).

€ YeVIKA €Ttimeda, OTOvV OLEAVETAI TO TIOOOOTO XOPNYOUMEVNC TPOMNC, Eival
OuVaTOV VO UTTIAPEOUV ETUTTTWOELG Yia T0 FCR. Mpdyuat, otnv Tepiodo eKTPOPRg Twv
92 nuepwv, OTO KAEIOTO GUCTNUA EKTPOPNG TO TIOCOGTO XOPNYOUUEVNC TPOYNG ATV OF
OAeC TIC KOTnyopieq peyéOoug onuaviika (P<0.001) peyoAOTEPO, OE OXEON ME TO
avoixto cvotnua (Mivakag 3.2).

Mapatnpolue OTl N CWMOTIKA abEnon (UECO OCWUOTIKO PAPOC), OAA Kal o
NUEPNOIOC €IBIKOC PLOBUOC CwWHATIKNAG avénong (SGR) oT0 KAEIOTO KUKAwWO, ATOV
ONUOVTIKA PEYOADTEPO OTIO TO AVOIKTO cuotnua (Adypouua 3.9, 3.10). H avaloyia
SIAPOPETIKWV PEYEBWV XEAIOD devV QaiveTal va ETINPEACTNKE ATIO T0 CUCTNUO EKTPOPNC.

YTIAPXOUV avO@OPEG TIOL OEiXVOUV va PNV €TTNPEALETOl 0 PUBUOC CWMOTIKAC
av&nong oL XeAIOU aTtd TNV IxBvoTtukvoTnTa HeTaéyd 5 - 30 kg/m3 (Degani et al.,
1985). Z1n OUYKEKPIUEVN €PYaaia, QAIVETAl TIwC oTo MeTOAULEN XEAIO EUPAVIOONKE IO
OPVNTIKN ETTIOpOCN NG aLEAVOUEVNG IXOUOTILKVOTNTAC OE ETTTIEdN HEYAAUTEPA OTIO
ixBuomtukvotnta 30 kg/m3. Ta Bpaduauén XEAld eu@Aviocav peiwPévn avénon, o€
[XBUOTILKVOTNTEG TIOU dev dIEPepav aTIO auUTHV Twv Megoauwv. AMN®WOTE Ta
Bpaduaugr xéAlo dev TtOpoLCiacav CwMOTIKN adénan, o0Te OTO0 KAEIOTO oUTE OTO
avVoIXTO oUlOoTNUO, evw To ToxLAugr TIOPOUGIOCOV TIOPOUOIN ETUTIEON GWMOTIKNAG
alEnong Kol OTO OVOIXTO Kal OT0 KAEIOTO olotnua. Ta QTIOTEAECUATO  AUTA
OTTOOEIKVUOLY TNV AVAYKAIOTNTA TNG EQOPUOYNAG SIOAOYWV PEYEBOUC TNV TIOPAYWYI)
TOU XEAIOU, TIPOKEIUEVOL Vva Yivel ammodoTikotepn n dlaxeipion toug (Knights, 1982,
Kamstra, 1993).

H avarmtuén twv XEAOKOAAIEPYEIWV TIOYKOOUIWE, o€ oUVOLACHO HE TNV EAAEIPN
YAUKOU VEPOU, €xel MPETATOTIIOEl Babuloia TNV €KIPOE TOUG, ATIO TO TIOPAJOGIOKA

EKTATIKA KOl NUIEVIOTIKA CUCTHMOTO, OTO EVIOTIKA Kal oUYyXPOva UTIEPEVIATIKA. To
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KAEIOTO KUKAWUO i0w¢ va €ival pia 100VIKI eVAANOKTIK ADOn yia v aoénon tng
TIOPOYWYNC TOuC. TeAeutaiag yevidg KAEIOTd cuoTAuata eival TAéov a&loTiioTa Kal
MTTOPOUV VO IKOVOTIOIF)GOLV TIC OTTAITHOEIC TNC EKTPOPNCG TWV XEAIWV OGOV a@OpPA TNV
BepuUoKpAaia, TIPOCEPEPOVTAC CNUAVTIKI OIKOVOUIa, oTa KAUCIYO yia TNy BEpuavan Kal
XPron tou YAUKoU vepoU. ETTiong, 0 OLVEXNG EKOUYXPOVIOUOC TOUC HOC ETUTPETIEL VO
yivetan KoAUTEPN aloTToinon TOu XPENOCIYOTIOI0UKEVOL KaBapol o&uyovou, KAADTEPOC
EAEYXOC TWV ACOEVEIWVY .TIETUXAIVOVTAG PEYOAUTEPN aUENon TTapaAywyng, HEIVOVTOC

TO TEAIKO KOOTOC avVA KIAO TOL TIAPOYOUEVOU TIPOIOVTOG.
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KED®AAAIO 5

2YMMNEPAXMATA

> [1pog 10 TIAPOV N EKTPOPI TOL XeAIOD Bagiletal otnv aAieuon Ayplouv yovou XeAIOU.
Katd 1potiynaon, oTta apXIKa oTadia EKTPOERG XpenaoigortololvTal yuaAoxeia (0,2 -
0,4 g). T6CO OTO OVOIXTO, OCO KOl OTO KAEIOTO KUKAWHO EKTPOPNAC TWV XEAIWV,
SlaOPETIKOU  peyEBoug dtopa, Topoucoidlouy  OIOPOPETIKEG ETIIOOCEIC  OTN
OWMOTIKI] TOUG OUENOT Kal OTIOITEITAl, CUVETIAG, N dloAoyr toug (Degani et al,
1986).

> ZT0 KAEIOTO KUKAWUO EKTPOPNC XOPNYNonke TIEPICCOTEPN TPOQI, OCE OAEG TIC
Katnyopieg pey€boug, art OTl aTo avoixTo. OUwC Kal oTa U0 CUOTAUATA EKTPOPNG
TIPOEKLYAVY, HEYOAUTEPOU HEYEBOULC ATOUO, PMOVO OTIC KOatnyopieg twv Taxuauvgwv
Kol Meooaugwv, e€vw OTnv Katnyopia Twv Bpoaduavéwv o6ev TTOPOUCIACTNKE
ola@opa.

> H dlo@opd 0T CWUATIKN alENon PETAED TOU AVOIXTOU KOl KAEIOTOU KUKAWUOTOC,
TIOL TIOPOTNPNONKE OTIC KATNyopieg HeyEBOULC kat O2A2, Ttapatnpnonke Kal
TNV TIEPITITWON TWV OUAdWV Kal O2B2, 61ou dev LTIAPEE dlaPoPd PEYEBOUC
otV apxn Tou TIEIPAUOTOg (3650 NUEPA), OANG EU@AVIOTNKE dlo@OoPA HETA aTto 92
NUEPEG, OTIOL Ta XEAID TNG O2B2 u@AvIcavV GNUAVTIKA PEYOADTEPO BApPOC.

> Ta YUoAOXeAD Kol Twv O0L0 Ouddwv Tapouaiagav VPNAR HPETARANTOTNTO OTNV
aLENTIKN TOuC IKAVOTNTA TNV 3651 Kol 457 nuépa. Eival miBavo ta Bpaduauvén va
EUPAVICOLV PIKPA CWMATIK aLENoN, AOyw dIA@OPULV OTO YEVETIKO TOUC UAIKO 1
OKOUO VO €XOUV ETIIOPACEl TIEPIBOAANOVTIKOI TTAPAYOVTIEC OTA TIPWTO OTAdIA
avarmtuéng. Metd amod €psuva ol Holmgreen and Mosegaard (1996), amédeigav ot
n Jola@opoTtoinon Tou @UAOU OTa XEAID KOBopidel onuavTiKa T0 TI0COOTO TNG
CWHATIKAG abEnaong, OTIou Ta BNAUKA £xouv LPNAOTEPO SGR aTIO T APTEVIKA.

Ta o TIAVW OTTOTEAECUATA OTIOOEIKVUOLY TNV AVAYKAIOTNTO NG EQAPUOYNG
SlOAOYWV PEYEBOUC OTNV TIOPAYWYr TOU XEAIOD TIPOKEILNEVOU VA Yivel N ATTOJ0TIKOTEPN
dlaxeipion toug.

Me Tnv TTapoUCoO €PYOCia ETUXEIPEITAI OKOUO HIO ETIICKOTINGN TNG AVATITUENG TWV
EKTPEQPOUEVWV XEAWV KOl TIEPIYPAPOVTAlL TO TPEXOVIA GCUCTAPOTO HIAG EUTIOPIKNG
MOVAdAC, Of TIPOAYMOTIKEC OUVONKEG. [a TNV OTIOTEAECUATIKOTEPN AEITOUPYIO TwvV
OVOIXTWV KOl KAEIOTWV CUCTNUATWY, UTIOYPOUUIdeTal n avAykn ylia v ayopd KoAoL

yOVOU, TIOU HETO@EPETAI OTNV POVAdA KATA TOV TIIO YPryopo TPOTIO Kal HE TO AlyOTEPO
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stress. AUTO €xel KOBOPIOTIKA CNUAcia yio TNV TIEPAITEPW OVATITUEN TOU OTNV HOVAdO.
MpETTEl va TOVIOTED OTI aTIO TNV apXN NG EKTPOPNG KOl 0€ OAN TNV SIAPKEIG TN, Ta
TIPOPBARUOTO TIOU TtapoualddovTal, €ival Kupiw {WOTEXVIKINC OITIOAOYIOC Kal TIPETIEL
TIPWTAPXIKA va €Ea0@AATOOUV 0l OWOTEC OLVONKEG eykAlMaTIOMOD, dlafiwang Kai

AlATPOPNC TWV YapIwv.
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