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NEPIAHWYH

H aufavouevn arraitnon yia didgopa €idn Wwapiwyv TTou TTpoopifovTal
yla va KaAugouv TIG dIaTPOPIKEG AVAYKEG TOU OUyXpovou avBpwTrou, Ba
OUVEXIOTEI avapu@IoRATNTA Kal oTo PEAAOV KaBwg n au¢non Tou TTANBuouoU
NG yNng €ival dedopévn. MNpokelpwévou va IkavotroinBei n arraitnon autry Ba
TIPETTEI N TTAPAYWYN VA augnBei onuavTika , KATI TTou €ival TTOAU SUOKOAO va
emTeuxOei atrd TV aligia. 1" autd n udaToKOAAIEPYEIQ KOAEITAI va TTAiCEl
ONUAvTIKO POAO pE TEXVIKEG TTOU Ba oUVTEAOUV OTNV OIKOVOUIKN BIWCINOTATA
TWV ETTIXEIPACEWV HECW TNG ATTODBOTIKOTEPNG TTAPAYWYIG O€ OCUVOUAOHO UE TO
MEIWHPEVO KOOTOG. 2TIG TEXVIKEG QUTEG TTEPIAAUPBAvVOVTAI N TTapaAywyn
TPITTAOEIO WV KAl OAOBNAUKWYV ATOUWV.

2KOTTOG TNG BIMMAWMATIKAG gpyaciag cival n PEAETN TNG €wWG CHPEPaA
TTPOOGOOU WG TTPOG TN TTapaAywyr TEITACEIOWY ATOUWY PECW TNG MNXAVIKAG
YEVETIKNG KABwWG Kal oAoBNAuKwyv. MpayuaTotroindnke  €KTEVAG avag@opd Kal
QVOAUTIKA 1I0TOPIKH avaoKOTINon €701 WWOTE VA QAVEI N TTOPEIa TG £pEUvVAG YIa
KAOe €idog EexwploTd. 2Tn ouvéxela Treplypdenkayv ol péBodol TTapaywyng
TTOU £XOUV €QAPUOOTEI PEXPI ONUEPA TOOO O€ gpyacTnpiakd 600 Kal o€
TTAPAYWYIKO ETTITTEDO.

Eivar n mpwtn @opd Ttou YyiveTal MId OUVOAIKA Trapoucdiacn Kal
QVOAUTIKA ava@opd Twv PeEBOdwWYV TTapaywyns TPITTAOEIdWY Kal OAOBNAUKWY
aTOPWYV Yeyovog TTou Ba ouufBdaAel oTnv OAOKANPWMEVN EvNUEPWON TWV

ETTIOTNMOVWY TTOU £PYACOVTAl OTNV £PEUVA KAl OTAV TTAPAYWYTI).
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ABSTRACT

The growing global demand for fish species targeted for covering the
nutrient needs of human consumption will definitely continue to grow in the
future as the earths’ rising population is certain. In order to fulfill this growing
demand, production must rise rapidly because the large needs can’t be met
only by wild catches. That is why aquaculture is expected to play an important
role for the development of new practices which will increase the financial
viability of the industry through the combination of more efficient production
methods at a lower production cost. Such practices are considered to be the
production of triploid and all-female populations of fish.

The purpose of the present study is to evaluate the progress that has
been done up to day on the global production of triploids and all-females
aquatic species through the induction of genetic engineering. An extensive
study has been conducted in order to present a complete historical overview
of the trials that have been performed at each species with important market
value. Consequently follows a detailed description of the trials, methods and
their results for each species.

It is the first time that a full and detail overview of all the methods of
producing triploids and all-females is presented, which makes the present
study a valuable tool of reference for the scientists which are working on this

topic.
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EYXAPIZTIEZ

270 TTAQIOI0 TNG METATITUXIOKAG MOU OITTAWWMATIKAG, Mou Odivetal n
EuKaipia va euxaplioTAow OAoug OoouUG PE Bordnoav va OAOKANPWow Tnv
EPYACia HOU KAl TAUTOXPOVA VA ETTEKTEIVW TIG YVWOEIG JOU OTNV ETTICTAMN TTOU
ETTENECA VO OTTOUDACW O€ TTPOTITUXIAKO ETTITTEDO.

Katapyxiv 8a BeAa va euxapioTAow Tov KaBnyntr aAAd Kai TTOTITN
NG OIMAWMATIKAG Mou gpyaoiag, Ap. lwdavvn Tldoyxo utrelBuvo TNng
Kateubuvong «YOATOKOAAIEPYEIEG» TOU OUYKEKPIMEVOU [1poypAuPaTog, YIOTi
Mou TTPOTEIVE VO aOXoANBw Me €va BEua TTpayMaTIKA evOIOPEPOV Kal ATAV
TTAvTa OITTAA POU HE TIG ETMIOTNUOVIKEG TOU TTAPEUPACEIS €101 WOTE VA
oAokANpwOei auth) n epyaoia. MNevikdTepa €dwoe aTTAOXEPa 0€ OAOUG TOUG
METATTTUXIOKOUG QOITNTEG OXI MOVO TIG YVWOEIG KAl TNV EPTTEIPIA TOU aAAG Kal
TOUG TTPORANUATIOUOUG TOU Yyia TO HEAAOV TwV UBATOKAAAIEPYEIWV TOOO O€
€EAANVIKO 600 Kal 0€ TTayKOOMIO ETTITTEDO.

2€ TTPOOWTTIKO ETTITTEDO BEAW va TOV EUXAPIOTACW YIA TV KATAVONON
oAAG Kal TNV UTTOOTAPIEN TOu 0€ £€va TTOAU 0OPBaPO OIKOYEVEIOKO TTPORANUQ
TTOU POU TTPOEKUYWE KATA TNV OIAPKEIQ TNG OUYYPAPNS TNG SITTAWMPATIKAG HOU
Epyaoiag.

Oa nBeAa €TTioNg va ekPpAcw Ta cuyXapnTAPIO JOU OTOUG UTTEUBUVOUG
TOU METOTITUXIOKOU Trpoypdupatog, Ap. ®dwrteivry ABavacotrollou kai Ap.
lwavvn Mdoyo yia Tnv Aoy Twv KaBnyntwyv. 'Exovrag trepittou 15 xpodvia
TTpoUTTNPETia w¢ IXBUOAOYOC Ot BIAPOPES MEYAAEG €TAIPiEG TOU KAGdOU,
TTOAEG QOPEC Kal KATA Tnv OIapPKA EVNUEPWON HMOU Yia TA ETTIOTAPOVIKA
OpWwHEVA TNG ETTIOTAMNG, oCuvavVTOUCa OVOUATA KABnynTwv TTou Toug Bauuala

Yyl TNV €PEUVNTIKI] TOUG OpaoTnPIOTNTA KAl PECW TOU OUYKEKPIPNEVOU
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METATTTUXIOKOU TTPOYPANUATOG Jou 0ONKE n duvatoTnTa VA TOUG YVWPIow Kal
va TOUG B€0W TIG AvVNOUXIEG MOU.

Emiong 6a nBeAa euxapiotnow Ttov Ap.lMepdikdpn Kwota, yia tnv
TTOAUTIUN BoNBEIG TOU KAB' OAN TN dIAPKEIA TOU PETATTTUXIOKOU TTPOYPAUUATOG.
H oupBoAn tou oTtn ouyypa®r QuTtAG TNG OMTAWMATIKAG €pyaoiag nTav
KABOPIOTIKI MIOG KAl Hag UTTEDEICE TOV OWOTO TPOTTO YPAPAG KAl TTapouaiaong
QUTAG.

2nUavTiké poAo oTnv ouyypa®ry TG OIMMAWWMATIKAG QUTAG €pyaciag
Emaige o ouCuyog pou, NikOGAaog Tloupuavdas. Qg IXBuoAdyog Kal OTEAEXOG
Tou Opidou ZEAONTA, petd ammd 20 xpovia okAnprG dOUAEIAG, euTTEIpiag Kal
YVWOEWV OTO XWPO TwV YdaTokaAAiepyeiwy, dev Ba NTTOpOUCE va PNV BAAEl
éva PNEPOG TOU €aUTOU TOU O€ QUTH TNV gpyaaia.

Av Kal TO A@noa yia 1o TEAOG, OPeiAw €va TTOAU PEYANO EUXAPIOTW OTIG
KOpeG pou XpioTiva Kal XapoUAa Trou €6€iEav hJeyaAn karavénon Katd tnv

d1dpkela TTapakoAoubnong TOU METATTTUXIOKOU TTPOYPAPATOG.
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1. YdoartokaAAiépyeia- loTopikn Aladpoun

Eival adiapeioBAmnTo yeyovog 6T 0 AvBpwWITTOG ATTO TNV TTPOICTOPIKN
KIGAQG €TTOXN XPNOIUOTTOINCE DIAPOPES PEBODOUG Kal TEXVIKES YIa TNV GUAAOYI
Kal €KTPpO@r UudpOBIWV opyaviouwy. ATTO apyaloAoyikd supruata (douEG o€
OXAMO OECAPEVWV) TTPOKUTTITEI OTI TTOAU ATTAEG POPQEG EKTPOPAG UdPORBIWY
OpPYaVIOUWV TTpaydaTtotroiouvTav otn XaBdn ammd Tnv TTPOIoTOPIKA ETTOXN
(Kikuchi, 1976). AkoOun cupriuata tou 475 p.X. TTePIypAQoOUV PE CAPAVEIX
ATTAEG TEXVIKEG EKTPOPAG TOU KUTTPivou TTou epapudlovtav otnv Kiva kal Tnv
Ivdovnaoia 1o 2000 1.X. (Hickling, 1971).

Ava@opég uTTdpxouV yia EKTPo®r yovou KuTtTpivou otnv  AtTw AvaTtoAl
yUpw oTo 500 1.X. (Maoxog, 2004). Ztnv Apxaia EAAGda Tov 5° aiwva 1.X
QaiveTal WG €gaokouoav Tnv eKTPoYry ooTpdkwyv (Basurco & Lovatelli,
2003). Me TnVv €¢EAIEN TwV BIOAOYIKWYV ETTIOTNUWY KAl TNG TEXVOAOYIQG, JETA TO
1900, avaTrTuXOnKe n evraTikr) UBATOKAAAIEPYEIQ UE KUPIAPXN TNV EKTPOPI] TOU
ooAopoU Tou ATAavTikou (Salmo salar) ([Mdaoyxog, 2004). Ztn Meodyelo, n
EVTATIKI) udaTOKaAAIEpYEIQ BaAACOIVWV €IBWV EEKivnoe TTEPITTOU TTPIV aTTO 4

OEKAETIEG Kal DIOPKWG eCENICTETA.

Eikéva 1:AAigia ixBuwv otnv apxaidétnta
(Mnyn: http://pluton22.blogspot.com/2012/01/blog-post_10.html).

Institutional Repository - Library & Information Centre - University of Thessaly
16/10/2023 21:32:27 EEST - 167.114.118.212


http://pluton22.blogspot.com/2012/01/blog-post_10.html

ATTO TIC ava@OpPEG TTOU UTTAPXOUV @aiveTal KaBapd OTI o1 TTPWTEG
TIPOOTIABEIEG EKTPOPNG IXOUWV aAAG Kal GAAwv udpsoBiwv opyaviopwy,
oTnpixénkav otn cUuAAoyr yovou atrd 10 QUOIKO TTEPIBAAAov (Eikdva 1) kai
oTnNV TTAXUVOTN TOU HJE PEBODOUG TTOU €iXav wg OKOTTO TNV HEYIOTN OUVATH
aglotroinon Tou BIOTIKOU QUVANIKOU TWV QUOIKWY UBATIVWV TTOPWYV. AKPIBWGS
TTAVW O€ aUTEG TIG HEBGOOUG OTNPIXONKE Kal n ouyxpovn udaToKaAAIEPYEIQ ,OI
OTT0iEG £@apudlovTal O€ eUPEia KAIJOKO O AVATITUCOOPEVEG KUPIWG XWPEG,
ME atTroTéAeopa va €geAixBei o€ i autdvoun Blognxavia OTToU UTTAPXEI
TTAAPNG EAEYXOG KAl TTPOYPAUMATIONOG OAWY Twv oTadiwV TTapaywyng.

To emiTeuyya autd OQEINETAlI OTNV  EPTTEIPIO TTOU QTTOKTABNKE Ta
TeAeuTaia 150 xpovia kal oTnv aApatwdn TTPOodo TNG EMOTANNG GO0V apopd
TNV €AeyXOUEVN avatTapaywyn, TNV €KTPOYR TwV VUUQPIKWY oTadiwv, Tnv
EVTATIKOTTOINON TNG TTAPAYWYNAS KAl KUPIWG TNV aVvTIKATACTOON TNG VWTTAG
TPOPNG TIOU Ol EKTPEPOUEVOI OPYAVIOUOI KATAVOAWVOUV OTO  QUOIKO
TTEPIBAANOV aATTO BIOUNXAVIKEG TPOPEG.

2€ AuTr TNV atTpocdOKNTN AvATITUEN TNG UBATOKAAAIEPYEIAG CUVERQAav
ONMAVTIKA Ol TEXVOAOYIKEG €EENICEIC TNG PIOPNXAVIKAG €TTAVACTACNG TTOU
eloéBalav ouvropa oto BaAdooio TepIBAAAov, BonbwvTtag To TOpéa TNG
aAigiog va TTeEPACEl aTTO TNV TTOPAdOCIAKY -TTEPIOPICUEVNG EVIAONG Kal
KAiJOKOG- eKMETAAAEUOn Twv BaAdooiwv TOpwv OTn  Blounxavikr Kal
EVTATIKOTTOINUEVN — TTAPAYywyYrh, KABIOTWvTaG Ta  OMIEUTIKA  TTPOIOVTA
QVaTTOOTTOOTO PEPOG TNGS diaITag TOU CUYXPOVOU avOpwTTou. & OTI aPopoUae
OMWG OTNV COUCTNUATIKI €KTPO®H BOaAdooiwv Kal YevIKOTEPA UdPOPIWV

OPYaVIOUWY, N EANEIPn €OIKWV  ETTIOTNUOVIKWY KOl TEXVIKWV  YVWOEWV

10
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KaBNAwoe yia TTOAEG OeKaETiEG TNV UDATOKAAAIEPYNTIKN) TTapAywyr] OTO
TTEPIBWPIO TNG CUVOAIKAG TTAPAYWYNS dIATPOPIKWY TTPOIOVTWV.
O1 Adyol 1Tou 0driynoav Tnv udatoKaAAIEPYEIa £T01 WOTE va BewpEiTal o
KAGOOG PE TNV TaxUTEPN AVATITUEN Eival:
e H tepdoTia av¢non Tou TTANBUCOU TNG YNG.
Ta TeAeuTaia Xpovia ekTINATAl, OUMPWVA PE Tov FAO, 611 0 TTANBUOHOG
NG yng Ba avéABel ota 8,5 dioekatoupupia avbpwtroug 1o 2050 (FAO,
2010). Apa eival emITOKTIK) N avaykn €&eupeong TPOPAG yia Thv
KAAUWN TWV  OUVEXWG  QUEAVOPEVWY  avaykwyv  CiTiong  Tou
Oleupuvopevou TTaykKOoMIou TTANBuopou, oe €va eupuTEPO TTAQICIO
UTTEPEKMETANAEUONG N/Kal €CAVTANONG TWV QUOIKWY Kal BIOAOYIKWV
TOPWV TOU TTAAVATN MAG. ZUVETTWGS n Auon TTPETTEl va avalntnOei
TEPIOCOTEPO OTNV aUENON TNG TTAPAYWYNG, Yia TNV KAAUWn Twv
QvayKwyv, Trapd OTO0 TIEPIOPICKUO TWV avaykwyv oTa Opia  TNG
TTapaywyng.
e O131aTpOPIKEG OUVNOEIEG.
H diatpo@r Tou ouyxpovou avlpwTTou £XEl O1APOPOTTOINBEI KATA TTOAU
o€ OXéon ME T TTPONYoUpEVa Xpovia KaBwg evioxuetal n Tdon yia
uyieiviy diatpoery. Q¢ yvwoTdv, TO WApl ATTOTEAE OnUAvTIKA TTNYA
TPWTEIVWY  YNANG dIOTPOPIKAG agiag yia Tov avlpwIrivo opyaviouod
Kal oupBdaAel otnv diatripnon TNG uyeiag aAAd kal oTnv TTpooTadia Tou
atrd TTAB0C VOONUATWY TTOU TTPOKAAEI N W 1I00pPOTTNUEVN BIATPOPN.
AuTO AA\wOTE QaiveTal Kal ammd TNV PEON KATA KEQAAAV KaTtavaAwon

udPORIWY OpyaVIOUWY TTOU TTPOEPXOVTal atrd TNV USATOKAAAIEPYEIQ
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TToU augrnonke arrd 0,7kg 1o 1970 oe 7,8kg 10 2008 pe éva péoo €010
TTO000TO augnong 6,6% (FAO, 2010).

o Ymepaliguon.
Ta TTaykoopia aAIEUTIKA aTToBéuaTa peiwvovTtal atmmd Ta TEAn Tou 1980
kKata Trepitou 0,7 ekaToppupia Tovoug €Tnoiwg (Pauly & Watson,
2003). Amrmia @aivetal va cival n utrepalicuon (Roberts & Hawkins,
1999) 1ToU aoKeiTal JE UTTEPOUYXPOVA AAIEUTIKA gpyalEia Kal peBOdoug
Kal n uttoBd&Buion Twyv evdiairnudTtwy. H ekBiounxaviopévn aAigia €xel
MEIWOEI TO ATTOBEPATA TWV PHEYAAOCWHWYV Waplwy Bnpeutwyv Katd 90%
Ta TeAeutaia 15 xpovia. ZAuepa, Tavw atrd 170 70% TwWv EUTTOPIKA
EKMETAAANEUCINWY Yapiwv Bewpeital UTTEPAAIEUPEVO Kal Ol TTANBUC oI
Toug TeAoUv uttd Kartdppeuon. ‘ETol n udatokaAAiépyeia KaAgiTal va
TTai¢el onuavTikd poAo oTnv KAAUWN TWV QVAYKWY Yia OiTion Tou
TTayKOouIou TTANBuopoU Tng yng kal va dwaoel Tnv duvaTtdétnTa oTa
udATIVO OIKOOUOTHUATA Vva avokAuwouv oupBdaAlovrag €101 oTnv
diatrpnon TNG BIOTTOIKIAGTNTAG.

e KéoTtog ayopdg.
To KOOTOG ayopdg Twv TIPOIOVIWV TnG UudATOKAAAIEPYEIQG Eival
EQAMIANO 1) XaUNAGTEPO aATT AUTO TWV KOIVWYV TPOQPINWY JE ATTOTEAECHO
0 KATAVOAWTAG va PTTOPEI va Ta TTPOPNBeUETAl OE IBIAITEPA TTPOCITEG
TIMEG.

o EkTpOo®n KATW 16 EAEYXOMEVEG OCUVONKEG.
H Ouvatdétnta eAéyxou OAwv Twv OTAdIWV TNG TTAPAYWYIKAG
oiadikaoiag katd Tnv I1xBuoyévvnon OaAANG KAl TNV EKTPOYR TwWV

udpORIWY opyaviouwy CUUBAAAEl oTnv avdatTugn Tou KAGdou 1000 o€
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EPYAOTNPIOKO 000 Kal o€ TTapaywyikd emiredo. Me tov 1pdTmO QUTS
TTPOKUTITOUV KAIVOUPIEG TEXVIKEG TTOU 0ONYOUV OAOEVA KAl TTEPICTOTEPO
o€ MEYAAUTEPA TTOOOOTA €TTIRBiIWoNG aAAG kai diathpnong TNG eudwiag

TWV UOPORBIWY OPYAVICUWYV TTOU ETTIAEYOVTAI VIO EKTPOVPN.

2. Maykoouia YoaToKaAAiEpyela Kol AAIgia

H tTaykéopia Tapaywyn ix0uwv kal GAAwv udpoBiwyv opyaviouwy TToU
TTPoEpXETAl ATTd TNV AAIEia KAl TIG UDATOKAAANIEPYEIEG QUEAVETAI OUCIAOTIKA UE
paydaioug pubuolg Kal TTapExel OAO KAl PEYOAUTEPEG TTOOOTNTEG VIO
KatavaAwaon wg Tpo@r atmrd Tov dvBpwTro. Eival yeyovog 0TI n aligia kai n
USATOKOAAIEPYEIO TTAPEIXE TTAYKOOMIWG TTEPITTOU 142 ekaToOppUpIa TOVOUG
IXBUwv 1O 2008. A6 TNV Trapaywyrnl auth Tta 115 ekartoppupia TéVOI
Xpnoigotroinénkav yia Tnv avlpwrivn KatavaAwaon Pe atroTéAeopa o OeikTng
NG KaTd Ke@AAAV KaTavaAwong atd Tov dvBpwTto va TTAnoiddel Ta 17kgr
(Bapog Cwvtog opyaviopou) Kal va Bewpeital o uwnAdTEPOG OAWV TwV
ETTOXWV, EVW TO UTTOAOITTO (27 €KATOMMUPIA TOVOI) XPNOIWOTTOINBNKav yia TNV
Tapaywyn 1xbueAaiou, yia SOAWMATA, VIO QAPUAKEUTIKEG XPNOEIS KABWG

€miong  Kal  yia TNV Ageon  oition  otnv  udATOKAAAIEPYEIQ.
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Alaypappa 1 : Maykéouia TTapaywyn kai diddean 1xuwv ( FAO, 2010).

H ouppetoxn TG aAigiog oTn  TTaykoouia  Trapaywyr Twv 142

eKAToupUpiwy TOVWY 1O 2008, avépxetal Trepitrou o€ 90 ekaToupUpIa TOVOUG

agiac US$ 93,9 diockatoupupia evwy TNG UDATOKAAAIEPYEIOG

oe 52,5

ekaToupUpia Tovoug agiag US$98,4 dioekatouuupia (Mivakag 1, Aidypauua 1)

(FAO, 2010). 20powva pe Tov idI0 TTivaka, 1o 2009, TTapatnpnénke HIKpA

augnon oTn TTapaywyr TTou TTpoépXeTal atd Tnv aAgia (90 ekaTt. Tévol) evw

ONUAVTIK  ATOV

UdATOKOAAIEPYEIOG

n aougnon

TTOoU

avnABe

55,1
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Mivakag 1: Maykoéouia Trapaywyn oAMigiag Kal uSATOKAANIEPYEIAG KAl XPrioN QUTWY
(FAO, 2010).

2Upowva pe  Tpdéoeara  oToixeia Tou FAO (FAO, 2010) n
udaTokaAAIEpyEIa ouveXiCel va gival 0 TaXUTEPA avATITUCOONEVOS KAGDOG oTOV
TOMEQ TNG TTAPAYWYNG Kal va EeTTEPVA TNV augnon Tou TTANBucpoU NG yng.
YmoAoyietar 6T n  TTAyKOOMIa  TTapaywyr udpofiwv  OpyavioOUWY TTOU
TTpoépxovTal atd TNV udaTokaAAiEpyeia avABe oe 52,5 ekatopuupia TOVOUG
10 2008 koI n OUPBOAR TNG OTNV TTAYKOOMIO Trapaywyn (aAgia kai
udatokaAAiEpyeleg) auénbnke amd 34,5% T10 2006 ot 36,9%, evw O
TTAYKOOMIOG TTANBUOPOG augnenke oe éva péoo 6po 1,6% 10 ¥Xpovo (Mivakag
1).

210 O1dypapua TTou akoAouBei (Aildypaupa 2) @aivetal kabapd OTI TO
54,7% Tng TTaykdéouiag rapaywyng udatokaAhiépyeiag To 2008 TponABe atrd

Wapia Twv EOWTEPIKWY UdATwY (28,8 ekatouuupia TOvol) TToU N agia Toug

15

Institutional Repository - Library & Information Centre - University of Thessaly
16/10/2023 21:32:27 EEST - 167.114.118.212



uttoAoyiotnke oe US$ 40,5 dioekatoupupia  evw WO 1o 3,4% (1,8

ekatopupupia Tévol) TTponABe amrd Balacoiva yapia.

Aldypappa  2:Maykéouia Trapaywyry UdATOKAAAIEPYEIAG: KUPIEG OPGDES
18wV T0 2008 (FAO, 2010).

3. Mnyavikni FeveTIKA

» Alayovidlakd droua
H pnxavik VeveTikl  €@apudleTal yia TNV TTapAywWYrH YEVETIKA
TpotTroTroINuévwy  wapiwv  (transgenetic fish) T1a omoia @épouv  Kail

QvaETAdIdOoUV €va 1) TTEPICTOTEPA AVTIVPAPA WIAG avAOXEDIOOUEVNG OEIPAG
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DNA oOmwg vyia mapddeiyua piag ocipds DNA n otroia oxedIAoTnKe Kal
TTaPAXONKe Ye XxpAon in Vitro EpyacTnPIOKWY TEXVIKWV.

Emeidf n pnxavik YEVETIKA TTPOCdIOPICETAl ATTO TNV TEXVIKH N OTToia
epapudleTal yia TNV dnuioupyia Kal JeTagopd TNG véag aAAnAouyiag DNA kai
OxI a1TO TO €i0OG TOU OpPYyavIOPOU TO OTToi0 TTPOoCdidel TO apxikd DNA, akoun
Kal Ta ydpia Ta otroia TpoTtrotrolouvtal Pe Xprion DNA TTpoepxdpevo €€
oAokAfpou atrd GAAa wapia, BewpouvTal KAl QUTA YEVETIKA TPOTTOTTOINMEVA.

Ta TTpwTa YEVETIKA TpoTToTTOINMEVA Wapla TTapdxOnkav mTpiv 20 xpovia
Kal atrd Tn OTIyun €keivn, TTeploodTepa ammd 35 €idn €xouv TPOTTOTTOINOEI.
2UYKPIVOUEVA JE Ta BNAQOTIKA, Ta WApIa TTPOCPEPOUV TTOANG TTAEOVEKTAMATO
YO €QOPUOYN VYEVETIKAG TpOTToTroinong viaTi Trapdyouv TTOAU  peydAoug
apIBPoUG wapiwv avd BnAukd, PTTopEl va yivel TEXvNTH yoviyoTtroinon, Ta
EUBpua  PEYOAWVOUV €KTOC TOU OWMATOG TOou OnAukou, uTTapXel MIKPEN
mOAVOTNTA PETAPOPAS avVOPWITTIVWY TTABOYOVWY OpyaviIoUwWwV Kal ETTiONG TO
yeyovog OTI N ayopd waplwyv gival amd TIG TaXUTEPA AVATITUOOOUEVEG OTOV
TAavATN. Ta 10 Adyo autd TTOAAEG Xwpeg OTTwG N Kiva, n KouBa , n Ivdia, n
Kopéa, o1 @IAImTmTiveg Kal n TdiAdvdn diatnpouv o€ €VEPYEID OPKETA
TTPOYPAUMOTA UNXAVIKAG  YEVETIKAG waplwv (Van Eenennaam, 2005).

Evw 6pwg autr) n oudda udpoPiwv OpyaviIoUwWV €XEl TIG TTI0 TTOAAEG
€PEUVEG YEVETIKAG TPOTTOTTOINONG KAl TIPOCPEPE! TA TTIO TTOAAG TTAEOVEKTANATA
yla TNV €Qappoyrn TnG, €Xel  yivel atmd Tnv GAAn TTAeupd OTOXOG CoRapwv
TTEPIBAANOVTIKWYV avnouxiwy €€ aitiag TNG OUOKOAIAS TTEPIOPICHOU Kal EAEYXOU
TWV YapIWV aQUuTWYV Ta oTToia OTTwG OAa Ta Wapla £€xouv TNV TAoN TNG CUXVNG
METOKiVRONG Kal €EATTAwONG, avtaywvi(OUEVOI TOUG TOTTIKOUG TTANBUouoUg

(National Research Council, 2002).
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> XpwpoowpikA Mnxavikn

AvatrooTTaoTO KOPUATI TNG MNXAVIKAG YEVETIKAG ATTOTEAEI N MnxaviknA
TWV XPpWHOOWHATWY 1 aAiwg Xpwpoowpikl Mnxavikrp TTou Aapxioe va
avaTrTiooeTal  oTa apQifia oTic apxéc Tou 20% aiwva. ZTov Todéa TNG
UOATOKOAAAIEPYEIOG ATTOKTA CUVEXWG MEYAAUTEPO TTEDIO £PEUVAC MIOG KAl TO
ATTOTEAEOUATA TTOU €XOUV TTPOKUWYEI Eival AKPWGS EVTUTTWOIOKA 0€ TTOAAG €idn
udPOLIWV OPYAVICHWV.

2Upowva pe Toug Lakra et al. (1998), oI TEXVIKEG ETTECEPYOTIAG TWV
XPWHOOWUATWY JE OTOXO TNV €loaywyr TNG TToAuTTAoEIdiag (TpirAocidia Kai
TeTpaTTAOEI®IO) AAAG Kal TNV €lo0aywyr TNG MOVOQUAETIKOTNTAG (yuvoyéveon,
avopoyEvean), £XOUV XPNOIUOTTOINBEI OE APKETA UTTO EKTPOYI] €idN WapIWV.

MoAuttAocidia €ival o Opog TIoOU TTIEPIYPAPEl TNV  Trapouaia
TTEPICCOTEPWY TWV BUO OET OUOAOYWYV XPWHOCOWHATWY O€ £vav OPYAVIOUO N
KUTTapo. O1  TroAuttAocideic  opyaviopoi  &ev Bewpouvtal  YEVETIKA
TpotrotroiNuévol. H @uolky TToAuTTAOEISIa EUTTAEKETAI OTNV €CENIEN TTOAAWV
udpPORIWY opyaviouwy, aAA& 6oov agopd TNV USATOKAAAIEPYEIQ N TTAPAYWYN
TWV TPITTAOEIBWYV BewpEITAl N TTIO KOIVA @OpUa TTOAUTTAOEISIOG KAl ava@EpPETal
OTOUG OPYAVIOUOUG €KEIVOUG ] OTA KUTTAPA TA OTTOIA TTEPIEXOUV TOUAQXIOTOV
TPIa OET OUOAOYWV XPWHOOWHATWY. 2€ UEPIKA aOTTOVOUAA KOl OTTOVOUAWTA
OUMTTEPIANAUPBAVOUEVWY EPTTETWY, AP@IBIWY Kal TEAEOOTEWYV, N TPITAOEIdIa
MTTOPEI EUKOAQ VO £QAPPOCTEI 0€ EpYyaOTNPIOKO ETTITTEDO Kal va dWOEl BILTIUa

aroua.
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H e@appoyl Tng TtroAUTTAOEIBiag (TpimrAocidia  kal  TETPATTAOEIDI)
BaaiCeTal oTa €¢NG:

» Ta o ToANG oTTovOUAWTA €idn eival dITTAoOEId, TO OTToI0
onuaivel o1l €Xouv 2 TTAAPN XPWHOCWMPATIKA CET OTA KUTTAPO
TOUG.

» Ta TToAuTTAOEION €xouv €va 1 TTEPICOOTEPA  ETTITTAEOV O€T
XPWHOOWUATWY OTA KUTTOPA TOUG.

» Ta TpITAoEIdn €xouv éva TTITTAEOV OET XPWHOOWHATWY EVW) T
TETPATTAOEION £XOUV 2 ETTITTAEOV OET XPWHOOWUATWV.

H eicaywyn Tng TtpimAocidiag Bewpeital n 1Mo emituxnuévn HEB0dOg
TIPOKANONG OTEIPOTNTOG TWV EKTPEPOUEVWYV WAPIWV HPE PEYAAQ o@EéAn oTnv
dlaxeipior) Toug. H TpimrAocidia ptropei va eioaxBei e Tnv €kBeon Twv wWapiwv
O€ QUOIKOXNMIKA Slaxeipion auéowg PETA Tnv yovigoTtroinon. Ta TpITAocidn
Wapia avapéveTalr va gival oTEipa gauTiag TG  QTTOTUXIOG OROAoYywv
XPWHOOWUATWY va €TMITUXOUV OWOT oUvayn METALU TOUG KATA Tn OIGPKEIX
TNG OeUTEPNG MEIWTIKAG avTidpaons. H trapéupacn otn OeUTEPN MEIWTIKA
avTtidpaon yiveral e xprion BepUIKOU ook (BepuoU Kal Yuxpou), JE EQapuoyn
TTiEoNg aAAG kal pe TN XpnAon XNMIKWV. TPITTAOEIdN) PTTOPOUV E€TTIONG VA
TTapaxBbouv Pe Tnv diacTalpwaon TETPATTAOEIOWY Kal SITTAOEIdWV.

H Tterpatmhocidia €xel agia pdévo ocav emKoupikr HEBODOC yia
onuioupyia TpImmAocidiag OTwg £0eiEe n dlaoTalpwaon TETPATTAOEIOWY KAl
oimmAocidwyv atépwyv Ipidifoucag TTéoTpopag (O.mykiss) (Chourrout et al.,
1986). MapoAo tTou n TeTpatTAocIdia €xel XpnoihoTtroinBei amd poévn NG, Ta
Wapia TTou TTapdxbnkav OTIC TTEPICCOTEPEG TTEPITITWOEIS €ixav TTOAU MIKPO

TTO000TO ETIRIWONG.
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2TOUG TEAEOOTEOUG OPYAVIOUOUG, OI TEXVIKEG YIa TTPOKANCN OTEIPOTNTAG
TepINaPBAvouV €TTIONG Kal OpHOVIKR) BepaTtreia. H xprijon oppovwy TTapoAa
autd Ba pTTopoucE va eAAXIOTOTTOINOEI £CAITIOG VOUOBETIKWY TTEPIOPICH WV
aAAG Kal Tou TTPOPRANPATIONOU TWV KATAVOAWTWY OXETIKA HE TNV XPNon
OpHUOVWYV OTA WAPIA TTOU TTPOOoPICOVTaAl YIa avOpWTTIVI KATAVAAWOT.

ATO TNV GAAN TTAEUpd, N TEXVIKA TNG MOVOQUAETIKOTNTAG MTTOPEI va
EMITEUXOEI Ye TNV yuvoyéveon 1 avopoyéveon. uvoyéveon eival n diadikagia
TNG ONMIoUPYIaS Waplwyv PE ATTOKAEIOTIKA BnAukn 1TpodidBeon. H TTapaywyn
YUVOYEVETIKWV OTOPWV €ival onPAvTIKoU evOIOQEPOVTOS VIO TOUG EKTPOPEIG
WYOaPIWV YIOTi O€ JIa JOVO YevIA PTTopEl va epappooBei éva upnAou etTimTédou
evdoavatTapaywylké  mpoéypaupa. H  yuvoyévnon utopei  €miong  va
XPNoiyoTroinBei yia dnuioupyia oA0BNAUKWY Wapiwyv PE BNAUKOUG OPOYAUETES

Kal €TTIONG va ATTOKAAUWEI TOV PINXAVIOUO QUAOKABOPICHOU TWV WapIwy.

4, TpimrAogidn

4.1 Eicaywyn

H avdaykn trapaywyng oTeipwv TTANBUCUWY Kal aTtOPwV €vOg QUAOU
TTPOEKUYE OTAV BIATTIOTWONKE TO TEPAOTIO PEYEBOG TNG OIKOVOUIKAG OTTWAEING
TTOU u@ioTavTal oI Hovadeg UdATOKAAAIEPYEIOG OTTO T XPOVIKA AVETTIOUUNTN
YEVVNTIKA WpIihavon Twv EKTPEPOPEVWY aTOMWV Adyw emmiRpdduvong Tng
OWWMATIKAG augnong, aug¢nuévwyv BvnoIUoTATWY TWwV  YEVWWNTIKA  WPINWV
Yapiwyv, utroBdBuiong TG ToIOTNTAG TNG OdPKAG Kal OTTWAEIWY  Adyw
TTaPAYWYNS YEVVNTIKWY TTPOIOVIWY OTnv @acn tng tmdayxuvons . OuciaoTikd

QUTO MTTOPECE VO QVTIMETWTTIOTEI MECO TNG MNXAVIKAG YEVETIKAG  Kal
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OUYKEKPIPEVA PE TNV TTAPAYWYH TTOAUTTAOEIDIKWY aTOPWYV (KUpiwg TPITTAOEION)
KAl JOVOQUAETIKWYV TTANBUCHWV.

O1 TTEPIOOOTEPEG EPEUVEG EXOUV  ETTIKEVTPWOEI oTnv  avaTTu¢n
KAIVOTOPWY TEXVIKWY TTOU OTOXEUOUV OTnV Trapaywyrn TpimmAosidwy (3n). O
OTOXOG TNG AVATITUENG TPITTAOEIBWYV ATOUWV Eival N TTapaywyr opyaviouwy ol
oTToiol Aeiroupyouv BIOAOYIKA atrd KABe AtTown €KTOG ammd TO OXNUATIOUO
YOUETWV KOl TIG OXETIKEG QUOIOANOYIKEG KOl CUUTTEPIPOPIOTIKESG Bladikaoies. Ta
TPITTAOEIBN £XOouV TTapaxOei, TOUAAXIOTOV o€ epyaoTnpIakd TTiTredo, o€ OAa Ta
eMTTOPIKA €idn Wapiwv udatokaANiEpyelag. 2ZUP@wva Pe Toug Piferrer et al.
(2007) TTPpWTOKOAAG  TTOPAYWYNS  TPITTAOEIBWY €xouv  OnuioupynBei o€
d1a@opes olkoyéveleg €1dwV YAukoU vepou (Salmonidae, Cichlidae, Siluridae
kai Cyprinidae) oAG kol BaAdooiwv  €dwv (Sparidae, Moronidae,
Pleuronectidae). ETriong avTiKeipevo HEAETNG yia TTOANOUG €PEUVNTEG OTTOTEAEI
N €papuoyn TNG TPITTAOEIBIAG OTA OOTPAKOdEPUA (TT.X OTPEIdIO), Ta JOAAKIO KAl

T OOTPAKA.

4.2 TexVIKEG TTOPAYWYAS TPITTAOEISWYV

H tpimmAocidia, TTpoKaAsiTal TEXvNTA WJE EQAPUOYH COK OTA TTPOC@ATA
yovigotroinuéva wdapia (Cuywtd KUOTTApa) WOoTe va avaoToAei n OeuTepn
MelwTIK Slaipeon (Malison et al., 1996; Maxime, 2008). O1 uéBodol autoi
Bagifovtal aTnV XPrion OOK PE TNV EQAPUOYN TTIECEWG, BEPUOTNTAC | XNMIKWV
EVWOEWV (Eixéva 2), TTPOKOAWVTAG arrooTabgpoTroinon TWV
MIKPOOWANVIOKWY Kal €TTNPEACOVTAG €101 T KEVIPOOWMATA Ta OTToia
XpeiagovTal yia Tnv dnuioupyia TG MITWTIKAG atpdkTou (Komen & Thorgaard,
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2007). Qg ocuvétrela auTou, N KUTTOPIKA OIaipEcn TOU wWapiou JIAKOTITETAI, UE
QATTOTEAEOUA va ETTEPXETAI N TTApaywyr] TPIMTAOEIdOUG Wapiou (3n) TO OTT0I0
EXEl 2 OET XPWHOOWMATWY MPNTPIKAG TIPOEAEUONS (2n) Kol €éva  O€T
XPWHOOWUATWYV TTATPIKAG TTPoEAEUONG (1n).

H @uoikr TTpoKANoN €ival n TTPOTINWHEVN YEBOOOG HIag Kal n Xernon
XNUIKOU OOK (ME Xpion KOAXIKIVNG f; avaloBbnTikou), TTapatnpridnke va odnyei
oe ekdAwon acBeveiwv (Maxime, 2008). H guoikr) TTpOKANCN TTEPIAAPBAVEI
OOK UTTO TTieon, €ival pia uéBodOG TTOU €XEl EQOAPMUOOTEI YE ETTITUXIA OTNV
IpIdiCouoca tréoTpoa (Taylor et al., 2007) kal BepUIKO ook ((e0Td KOl KPUO),
TO OTTOIO €XElI EQAPUOOTEI e emmITUXia 0TO KaAkavi (Piferrer et al., 2003), otnv
mépka Perca fluviatilis (Rougeot et.al., 2003) ka1 otnv TIAGTTIa Oreochromis

aureus (Byamungu et al., 2001) (Eikéva 2).

Eikova 2 :MéBodol Kal TTapAauETPOI TTapaywynS TRITTAOEIBWY USPORIWYV
opyaviouwyv ( amd Migaud, 2009).
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EmimmAéov o1 Tpei¢ ONUAVTIKOTEPEG METARANTEG yia Tnv ETTITUXIA TNG
TapEéupaong  kal  OIOKOTTAG  TNG  OEUTEPNG  MEIWTIKNAG  dIAipECNS  TOU
YOVIUOTTOINUEVOU auyou givat:

e O XpOvOg UETA TNV yovIPOTTOiNON KATA TNV OTToia Ba EQapuocOEi
TO OOK.

e H évraon TOoU OOK.

e H didpkela TOU OOK.

2UyKpivovtag TO BaBuod emmituyiag, 10 ook Trieong (Eikova 3 ) Bpébnke
va €ival TTI0 ATTOTEAECHATIKA TEXVIKF, TTapdyovTag uwnAdTepeg atmoddoElg
TpimrAoediwy (McGeachy et al., 1995; Maxime, 2008). Etriong, To ook TTieong
OTTWG TTEPIYPAPNKE TTPOKAAET HIKPOTEPQ TTPORANUATA O OXEON UE TO BEPUIKO

ook (Peruzzi & Chatain, 2000; Maxime, 2008).

Eikéva 3: H diadikacia Trapaywyng TPITTAOEIBWY Kal N ¢Acon KaTd Tnv oTroia
eQappoleTal N uEBodog Tou ook Trieong (atmd Migaud et al., 2009).
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H emAoyl NG KATAAANAOTEPNG MEBOOOU TTAPAYWYNG TPITTAOEIDWV
€CaPTATAI ATTO TO CUYKEKPIPEVO €iDOG TTPOG avaTrapaywyr]. H avayvwpion Tou
KatadAAnAou ouvduaopou OOoK, Tng OIAPKEIAG autoUu Kal TNG XPOVIKAG
EQPAPUOYNG TOU PETA TN yoviyoTroinon, €ival WTIKAG onuaciag Kal povadikog
yla KGOe €idog texwpiotd. Miag kal Ta TPITTAOEID WYapIla €X0Ouv £vav eTTITTAEOV
aApPIBUS XPWHOOWHATWY, TA YEVETIKA KUTTAPA OEV UTTOPOUV VA £QAPPOCOUV T
OTAdIA TWV HEIWTIKWY OIAIPETEWV.

lMNa TNV avixveuon TnG TPITTAOEIBIAGC XPNOIMOTTOIOUVTAI EUPECES TEXVIKEG
OTTWG 0 €AEYXOG TWV KUTTAPIKWY TIUPAVWY A dlauéoou NG pong Tng
KUTTOPOMETPIag. To pEyeBOC Twv €pUBPWV AINOCPAIPIWY XPENOIUOTIOIEITAI UE

EMITUXia wW¢ BeikTNG yia TpirTAocidia oTa wdpia (Benfey, 1999) (Eikova 4).

Eikova 4: Tutmikn gikdva eTIXPICUATWY QiOTOS T OTToia XPNoIKoTToloUvTal yia TNV
emBeRaiwon Tng TAoLIdIKAG KatdoTaong. Ta TpImmAocIdIkG aigokUTTapa ota Oe€id
gival 1,5 Qopég peyaAutepa atrd Ta avTioTolxa Twv dITTAOEIdWY OTA apIoTEPA

(a6 Migaud et al., 2009).

4.3 H @uaioAoyia Twv 1pI1TTA0EIS WV Wapiwyv

H ouololoyia Twv TpITTAOEIdWY WOpPIwV aTTOTEAEI EVOIOQEPOV TTEDIO

£PEUVAG yia Toug €€AC Adyouc:
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» Evw gival oTeipa, TTapoucidfouv onUAvTiKEG dIOQOPOTTOINCEIS Ol
OTT0IEG ETTNPEACOUV TNV AVATITUEN TWV YOVAdWY TOUG.
2€ YEVIKEG YPAMMEG Ta TPITTAOEID] ONAUKA €xXOuv MEIWPEVO
yovadikd O€iKTn PE TIG WOBAKES TOUG va PPaVICouV woyovia Kal
avWpPINa wapla aAAd pe Kavéva evOOKPIVIKO Onua yevvnTikAG
wpipavong.

» 'Exouv AlyoTepa aAAG PeyaAUTEPA KUTTOPA OTOUG TTEPIOCTOTEPOUG
aTTo TOUG I0TOUG TwV opydavwyv Toug (Benfey, 1999).

» Ta 1pITAo€Idr] apoevIKA gu@avifouv yovadikd OEiKTn TTapOuoIo
ME auTo Twv BITAOEIBWYV aAAG pe dlaTapayuévn OTTEPUATOYEVEDT
N oTToia €TTNPEEACEI TNV TEAIKA MEIWTIKYA dIAipECN KAl wg €K TOUTOU
gMTTOdICEI TNV TTAPAYWYI OTTEPUATOlWAPIWV.
Av Kata@épouv OuwG Kal TTapaxBouv, eival aveuttAOEIBIKA
(atroucia 1 TTEpicOIO  TTOPOUCIA  EVOG ) TTEPIOCOTEPWV
XPWHOOWHATWY) Kal yia T0 AOyo autd n IKavoTnTA TOUG YIa

yovigoTroinon €ival ToAU trepiopiopévn (Benfey, 1999).

H oTteipotnta Twv  TPITTAOEIdDWY €XEI  KEVTPIOEI TO €VOIOPEPOV  TNG
Biounxaviag wg Auon oto TTPORANPA TG XAMNAAS TTOIOTNTAG OAPKAG TTOU
TTapaTnpEital Katd tnv dIAPKEIA TNG YEVVNTIKNAG wpidavong, aAAd kal oav évav
agIomioTo TPOTTO dlaoPAAiong OTI Kavéva atmd Ta Wdpia Tou diagelyouv TNG
eKTPOPNG, dev Ba eival IKavd TTpPog avatrapaywyn. Me Tov 1poTTO QUTO, TA
TeAeuTaia Xpovia eTTIAEyovTal TPITTAOEID ATOPA JIAPOPWY EI0WV WapPIWVY Yia

TOV EUMTTAOUTIONS UDATIVWYV OIKOOUCTANATWV.
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MapdAa autd n euTTEIpia ATTO TNV EKTPOPH TPITTAOLIOWY ATOUWY COAOUOU
Tou ATAQVTIKOU O€ MEYAAN KAipoka €0€16e atmoBappuvTIKG aTtroTeAéopaTa
(Benfey, 2001). H ektpo@r Tou £d¢€1ge OTI TEivOUV va £Xouv XAPNASTEPO PUBPO
augnong Kal PIKPOTEPO TTOCO0O0TO ETIRIWONG CUYKPIVOPEVA PE Ta BITTAOEION,
EVW OEiXVOUV va €ival CUVEXWG KATW ATTO TNV £TTIOPACT OTPEG.

‘Epeuveg TTou €yivav o€ TPITTAOEION Atopa Tou ocaABeAivou (Salvelinus
fontinalis) €deiav &1 autd eixav TTOAU AETTITEGC WOBNKES KATA TNV TTPWTN TOUG
avatrapaywyikry  1epiodo. KabBwg Opwg Ta  TpImmAoeId) autd  BnAukd
MeyaAwvayv £Beixvav va OEOPEUOUV HIKPOUG apiBuoUg woBuAaKiwv TTpOg TNV
MeEyaAUTEPN avamTugn TnG AekiBou. Ta woBuAdKia autd eixav dIa@OPETIKA
MEYEBN kal @davnke OTI avatmrtuooovTav acuyxpova (Schafhauser-Smith &
Benfey, 2002a). Meipduata in vitro €d€i€av 0TI autd Ta WOBUAdKIa gival atTo
€VOOKPIVIKNG TTAEUPAG IKaVA, OTTWG autd atrodeixBnke atmmd Tnv €KKPIoN TNG
17B-010TPadIOANG, wg avTidpaon oTn dIEYEPON UE TEOTOOTEPOVN, XOANOTEPOAN
kai/f) yovadotpoTrivn (Schafhauser-Smith & Benfey, 2002b).

2Upowva pe toug Schafhauser-Smith & Benfey (2002c), oe Ttreipaua
MEYAANG Odidpkelag To oTtroio  TreEpINGUBave BepaTtreia 0I0TPoyOvVWY  OTA
TPITTAOEIONA KAl TTPAYUATOTTOINONKE N VivOo , aTTETUXE VO augnoel Tov apiBud i
TO MEYEBOC TWV AVATITUCOONEVWY WOoBUAaKiwv Toug. lNMpokdAeoe OuwWG TNV
NTTaTikp ouvBeon PireAoyevivng Kal Tnv €KKPIOH TNG OTO Qiya, ME TNV
TTAapAAANAN peiwon Twyv eTMTéEdwV algoyAoBivng oTo aipa . Av autd ouvdiaoTEi
ME TTPONYOUMEVEG WEAETEG TNG UTTOQUONG KAl TNG NTTATIKAG AEITOUPYIAG TWV
TPITAOEIdWVY atduwyv coAopou coho (Oncorhynchus kisutch), yiverar gavepd
OTI TO €vOOKPIVIKO OUCTNUO TTOU CUVOEETAl WE TIC WOBAKES eival TTARPWGS

AeIToupyikd Kal ota TPITTAoEIdr) OnAukd. AgitTouv Ouwg Ta KATAAANAa oruaTa
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Yo TNV avAatrTug¢n Twv wobnKwv autwy, TTIBavwg e6aITiog Tou PIKPOU apiBuou
TWV avamTuooouevwy wobulakiwv (Benfey et al., 1989) .

Katd 1a dAAa, Ta TpitTAo€idr Kai Ta dITTAOEIdN @aiveTal va £XOUV TTOPOUOIES
agpoPIKEG IkavoTnTeg (Stillwell & Benfey, 1997) aAAG ta TpItTAo€Idry £xouv
XOUNAOTEPOUG puBpoUG KatavdAwong ofuydvou Kal OTav  KOAUPTTnoav
agpofIKG péoa oe peoTtipoueTpo (Stillwell & Benfey, 1996) aAAG kai étav
eTavépyovrav PETA atrd €EavtAnTIK owpaTikh doknon (Hyndman et al,
2002a).

Ta mo TTavw TTeIpduata APbav w¢ atravinon oTV EPWTNON AV N JEIWwoN
TNG CUVOAIKAG ETTIQAVEIAS TWV EPUBPWV KUTTAPWY TOU Qiyatog o€ oUyKpIon
ME TOv OyKO Tou, Ba emnpedoel Tov pubBud KatavaAwong ofuyovou Twv
KUTTApwV oTa TpImAocid] wapia. Omrwg €0ciav Ta atroTeAéopaTa Twv
TTeIPaudTwy, KATI TETOI0 dev QaiveTal va ugioTatal. O puBuog KaTavaAwong
oguyovou oTO aipa TpITAocidwy dev gival onUavTIKA dIaQOPETIKOG aATTO ToV
avrioToixo Twv omrAocidwy. (1,87 + 0,51 vs 1,67 = 0,28 nmol/ml/min/g Hb
QVTIOTOIXWG).

2Uuewva pe toug Hyndman et al. (2002a), n YeviK avTatToKpion O€
€€aVTANTIK CwHATIKA doknon ot Bgpuokpaaia vepou 9 °C, ATav mapduoia
oTa TPITTAOEIdN Kal oTa OITTAOEI®N, TTAPOAO TTOU Ta TPITTAOEION ETTAVEPYXOVTAV
MO ypriyopa atrd Tnv aAKAAIKr) U@Qeon Tou AipaTtog, TNV Peiwon tng ATP Twv
MUWV Kal TNV OUCOWPEUON TOU YOAOKTIKOU 0&éwg aoe autous. MNapdAa autd
otoug 19 °C ta TtpimAoeidn Tapouadiacav oAU uwnAn (90%) BvnoiydtnTa
Kata Tnv didpkela 4 wpwv eEAVTANTIKAG doknong, evw Ta dITAoeIdn dev eixav
Kapia Bvnoiyotnta. Ta TpirTAocldn €0€1Eav heIwPEVN avaePOBIKA IKavOTNTA N

OTTOiO O@EIAETAI OTNV aTTOUCIa TNG £EAVTANONG TNG PUOPOKPEQTIVNG, Kal EiXE
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wg eTTakOAouBo TNV apyn emavagopd Tng ATP Twv puwv Kal TNV apyn Yeiwon
TOoUu YaAOKTIKOU 0&€ws (Hyndman et al., 2002b).

Ta mo Tavw atoteAéopata Borbnoav oTnv €¢Aynon TTPonyoupEevng
TTOPATAPNONG YIA PEIWHEVN AVTOX TwV TPITAOEIdWYV IPIBICOUCAG TTECTPOPAG
(O. mykiss) oe aug¢nuéveg Bepuokpaaieg vepou (Ojolick et al., 1995). Etriong,
oTa TPITTA0EId AToua Tou GoAopoU coho auppwva pe Tnv €pguva Tou Withler

et al., (1995), TTapatnpABnKe PTWXH avATTTUEN KaI JIKPK €TTIRIWON.

4.4 2oAopoi

Ta TeAeutaia xpdvia TTapaTnpeital pia OPauUaTIKA Augavouevn TAON
TTAPAYWYNG EKTPEPOUEVOU GoAopoU Tou ATAavTikou (Salmo salar) (Eikova 5)
OTIG XwpeS TNG Eupwttng kaBwg kal otn XIAR, n otroia odnyei o€ ocofapoug
TTPOBANUATIOUOUG OXETIKA ME TIG TTEPIBOAAOVTIKEG ETTITITWOEIS AUTWY TWV
dpaoTtnpIioTATWY. 'Eva ouykekpipévo TTedio TTPOBANUATIOHOU £XEl VO KAVEI JE
TNV alénon Twv dIaQUYWV Kal TIG ETTITITWOEIS TTOU £XOUV OTOUG QAyPIOUG
TANBuopolg. Moévo oTn  ZKwTia  yia  TTapdadelypa, kKaraypaenkav 52
TEPIMTTWOEIG dlaQuywy PeTalu Tou 2003 kar 2005. Ta 10 Adyo autd Eyive
ETTITOKTIKI N AvAyKn va yvwaoToTToINBoUV 01 apVvNTIKEG ETTITITWOEIS TTOU €iXav Ol
OIaQUYEG auTEG TTPOG TO TTEPIBAGAAOV. ETTiITAéov auTou KivrBnkav di1adiKacieg
ouveXoug TrapakoAouBnong Twv aypiwv oTToBeUdTwWY HE OKOTO  Tnv
TTpooTacia Toug aAAG Kal opicOnkav VEOI KAVOVIOUOI atrapaitnTol yia Tnv
agIpOpo avdaTtrTugn TnG PBlounxaviag eKTpoPAG 0oAouOoU, KAVOVTAG TNV QIAIKA

TTPOG TO TTEPIBAAAOV.
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Eikéva 5:Zolopdc Tou ATAavTikoU(Salmo salar)
(Mnyn: http://www.fishbase.org/photos/ThumbnailsSummary.php?1D=236)

4.4.1 MNapaywyn TPITTAOEISWYV aTéWV GoAopou

MapoT éxel emireuxOei peydAn texvoloyikr Tpdodog oTov oXedIAoPO
Kal eykaTtdoTaon  TTAWTWV OCUCTNUATWY EKTPOYNG, Kavéva oUoTnua Oev
MTTOPEI va gival atTOAUTA A0@AAEG KOTA TwV dlaguywy 600 auTéG eival TTIBAVEG
eCaITiag KaipIkwv ouvonkwy, avBpwTivou AdBoug n unxavikAs BAGBNG. 'ETol o
Kivbuvog Oiaguynig oto  TrepIBAANOV  coAopou  duvnTikG IKavou  TTPOgG
avatrapaywyrn €ival oAU mmlavég. MNa 10 Adyo autd n digpelvnon NG
duvaToTNTAG TTAPAYWYNG OTEIPOU COAWMOU aTToTEAEN TTEDIO TO OTTOI0 KEPDICEI
oAoéva Kal TTEPICCOTEPOUG UTTOOTNPIKTEG €EQITIAC TNG EAAXIOTNG ETTITTTWONG
oT1o TTePIBAANOV TToU Ba £xEl N dlapuyr AUTWYV TWV WAPIWV.

Emiong n tpimmAocidia utrooTtnpiletar kar amd didgopeg MKO (FAO
International Council of the Exploitation of the Sea, North Atlantic Salmon
Conservation Organisation) w¢ 0 KAAUTEPOG TPOTTOG QVTIMETWITIONS TNG
YEVETIKAG ETTIHOAUVONG aTTO TIG DIOPUYEG.

H TtpimAocidia ota Aropa Tou COAOPOU ETTITUYXAVETAI PE TNV
UTTOBOAR TTPOCQATWG YOVIUOTTOINKEVWY WOPIWV O CUVONKES TTIECEWS )
BepuIkoU (CeaTou A KPUOU) COK, TNV OTIYUA TNG OeUTEPNG MEIWTIKAG dlaipeong,
TO OTT0i0 Ba TTPOKAAECEl TNV KATAKPATNON TOU TTOAIKOU CWHATOG OTO WAPIO
KAl TV TTapaywyn Yapiwyv e 3 OET XPWHOCWHATWV.
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2TOV TTiVOKQO 2 TTOU aKOAOUBEI ava@EpovTal EVOEIKTIKA KATTOIEG UEAETEG

EPEUVNTWYV Ol OTToI0I TTapryayav TPITTA0EId AdTopa dIaPOpwV €10WV COAOUOU

ME TNV PEBODBO TNG TTiEONG.

Mivakag 2: MeAéTeg epeuvnTWV YIa TNV TTOPAYWYH TPITTAOEISWY aTOUWV coAopOoU UE
TNV HEBOBO TNG TTIECNG.

Aidpkeia Xpovog
ni . évapéng pera MoocooT1o MoocooT16 OgpuoKpaTia
. ieon | doknong . . , ,
Eidog . . v emiiwong | TpirAosidiag EKKOAaynNg Epeuvnrég
(psi) Tmieong . o
- yovipotroinon (%) (%) (S
(min) (min)
Benfey &
Salmo salar 10150 3 15 27,7 100 Sutterlin,
(1984)
Benfey &
Salmo salar 10150 6 15 30,4 100 Sutterlin,
(1984)
. o Piferrer et al.,
O. kisutch 9500 4 20 78 100 10 °C (1994)
Johnstone &
Salmo salar 9500 5 30 95 Stet,(1995)
o McGeachy et
Salmo salar 9500 5 30 68 10 °C al., (1995)
o Friars et al.,
Salmo salar 9500 5 30 68 10 °C (2001)
Oncorhynchus 0 Johnson et
tshawytscha 10000 5 30 53 96 8°C al., (2004)
6& Fjelldal &
Salmo salar 9500 0.15sec 37 &30 sec 77,5 Hansen,
' (2010)
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4.4.2 NMAEOVEKTAUATO

H mapaywyr TpimAogidwy atopwy Oxl Jovo Ba eAaXIOTOTTOIOUCE TOV

KivOUVO YEVVNTIKAG ETTINOAUVONG TOu dAyplou TTANBuoPoU, aAAd pTTopei va

ATTOPEPEI KAI MIO OEIPA ATTO TTAEOVEKTAMATA, OTTWG:

Mepikii 1 OAIKA amToQuyl TNG VYEVVNTIKAG Wpihavong Kal Twv
ETMTITWOEWV TTOU €XEl OTNV ATTWAEIQ BAPOUG OAAG KAl TO OTPEG TTOU
TIPOKAAEI KAvovTag Ta Wapla eutraBn o€ aoBEvEIES.

Al¢non owpatikou puBuou avamTuéng MIOG Kal n evéEPYEID TTOU
TTPOOPICOTAV VI TNV AVATITUEN TWV YOVAdWY, AVOKOTEUBUVETAI TTPOG
TNV au¢non Muikou IoTou.

MepioodTePES KAl HEYAAUTEPEG TTEPIODOI aAicuong.

BonBad T1ig eTaipeieg 1xBuoyévvnong coAopoUu va TTPOCTATEWOUV TNV
emévOuon Kal YPOUMN TTApPaywyng TOUuG HE TNV XPNON VYEVETIKA

ETTIAEYUEVWV OTEAEXWV.

4.4.3 MpoBARuara Tou TTapeABOVTOG

H tpimmAocidia dev cival véa péBodog. E@apudoTnke yia TTpwTn Qopd

oTIG apxég TIG dekaeTiag Tou 90° pe OKOTTO va aTmmo@euxBei n yevvnTikn

wpigavon Twv Wapiwyv. AucTUXwg n XAPnArnp amroédoor) TnG, o UWNAEG

BvNoINOTNTEG KAl Ol AVOUOIOUOP®IES TWV TTAPAXOEVTWYV IXxBudiwv 0driynoe Tnv

Biounxavia oto va gykataAgiwer TNV 10€a TNG TPITTAOEISIA KAl VO TTPOTINNOEI TOV

PWTOTTEPIODIKO EAEYXO TNG YEVVNTIKAG WPINAVONG TTPIV aTTO TNV aAigeuon.

Ouwg mapdAo 1TTou 0 QWTOTTEPIOBIKOS EAEYXOG MEIWVEI AICONTA TNV

YEVVNTIKA wpigavaorn, KAatd TNV eKTPOQr], TO atTOBEUa TWV WAPIWVY TTAPAUEVEI
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duvnTIKA IKAVO TTPOG avarrapaywyr, Kalr yia 10 Adyo autd ouveyiCel va
u@ioTaral o Kivduvog d1a@uywy Kal ETTINOAUVONG TOU AypIOU OTOK.

H TpimAocidia cival onuepa n upoévn un XNUIKA KAl M YEVETIKA
TpoTToTTOINUEVN HEBODOG N OTTOIO PTTOPEI KAl TTAPAYEl OTEIpa AToua.

EmimmAéov auTou, Ta €EQIPETIKA ETTITEUYPATA TNG EPEUVAG KAl AVATITUENG
TNG VEVETIKAG ETTIAOYNG, N dlaXEipIon TwV Yapiwy, Ol JIATPOPIKEG POPHOUAES
(Eikéva 6), o1 Aeiroupyikég OIadIKATIEG KAl N YEVIKWG KAAUTEPN YyVwWOon TNG
@uoioloyiag Tou coAopou kKatd Tn didpkela Twv 10-15 TeAeuTaiwv €TWV,
ouvIoTa OTI Ta TTPpoPBAfuaTa TTou ATavV PEXPI OTIYUAG Oouvdedepéva PE TNV

TpiIrAocIdia gaiveral va gival AiydTepo aBevapd atrd OTI paivoTav oTnv apxH.

Eikova 6: Mpwro Tdiopa 1x0udiwv coAopol ue Enpry Tpoen
(atré Migaud et al., 2009).

NapBavovtag uttown dIGPopPEeS UEAETEC OI OTTOIEC OEIXVOUV DIAPOPETIKA
QTTOTEAEOUATA CWHATIKAG AVATITUENG TWV TPITTAOEIBWYV aTOUWY GOAOMOU, gival
TTOAU OnNUAavTikG va dIac@aAIoBei 0TI Ta TPITTAOEId £XOUV ToV 10 1) KAAUTEPO
puBuoG avarTugng ammod Ta dirAoeidn agou PERaia Toug doBoUV o1 KATAAANAES

OUVORKES EKTPOPNG.
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Me Tnv diadikacia TTapaywyng TPITTAOEIdWY va £XEl ATTO0APNVIOBEI, TIG
AeIToupyieg dlaxeipiong va £xouv BeATIWOE Kal TIG TTEPIBAAAOVTIKEG AVNOUXIES
va €XOUV KOopu@woBei, @aivetal OTI auth €ival n KATAAANAN OTIyuR yia Tnv

EI0QYWYN TwV TPITTAOEIdWYV OTNV Blodnxavia TTapaywyrng coAouou.

4.4.4 Y0yxpovn épguva

Me Tnv augnon TnG ETMOTNPOVIKAG Yyvwong oTnv @uoioAoyia Twv
TPITTAOEIOWV EYIVE PaveEPO OTI Ta TTPORAAUATA TOU TTAPEABOVTOG OXETICOVTAI E
aKATAAANAEG OUVOAKESG avaTITuEng, AGBn oTo XeIPIoud Tou YOVOU Kal EANITTEIG
@OPUOUAES BIaTPOoPAG. MNMapdAa autd akOun Kal CrUEPA UTTAPXOUV AYVWOTEG
TTEPIOXEG OI OTTOIEG XPEIGlovTal TTEPICOOTEPN £€peuva Kal UEAETN. Av KAl O€
QUTEG TIG AYVWOTEG TTEPIOXES BEATIWOEI N yvwon, gival avepo OTI N TTapaywyn
TPITTAOEIOWV 1XOUBIiWV EKTPEPOUEVWV KATW aTTO ouvOnKeg eulwiag, Ba KAvel
éva peyaGAo BAPO PTTPOOTA TIPOG TNV  KOTEUBUVON TOU €AEyXOU TWV
TTEPIBAANOVTIKWYV ETTITITWOEWY TTOU Ba €ixe N YEVETIKA €TTIHOAUVON TOU AypIou
TTANBuouOU.

H tpimmAocidia Ba ptropécel emmiong va emAUCEl TO TTPOBANUA NG
eUCWwiag TTOU CUVOEETAI PE TNV TTPWIYN YEVVNTIKA WEINAVON Kal Ta PEIWPEVA
TTOIOTIKA XAPOKTNPIOTIKA TNG TTEPIOOOU AUTNG.

Miag kal Ta TTEPICCOTEPA WAPIA COAOPOU QUTA TN OTIYHI TTPOEPXOVTAI
ammd  OPYOVWHEVOUG IXBUOYEVVNTIKOUG OTABUOUG €ival onuavTiKO TO va
OuyKpIBoUvV Ta TPITAOEION PE TA UTTOAOITTA TTPOYPANUATA  YEVETIKNAG ETTIAOYAG

WOTE VA avayvwpioBouv ol KAAUTEPES YPAUMES ETTIAOYAG IXBUBiwWV.
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Mpiv BéBaia e@apuocBei pia TETola PeyadAn aAlayr oTtn Blouynxavia Tou
ooAopoU Ba TTpETTel va KatavonBouv TTANPwS o1 TTEPIBAANOVTIKEG ATTAITIOEIG
TWV TPITTAOEIdWY Kal N aTTOO0CT] TOUG O€ BIOUNXAVIKH KAIJOKO EKTPOYPNG.

EmmimrAéov auTou €ival TTOAU OnNuavTiko va Yivel Epeuva KATAVOAWTIKAG
ATTOOOXNG TWV TPIMTTAOEIdWYV WG TTPOIOGVTOG, WOTE Va dIEPEUVNOEi av éva TETOIO

TTPOIOV Ba gival OIKOVOUIKA BILCIYO.

4.5 Aaupdki (Dicentrarchus labrax)

‘Eva BeATIOTOTTOINUEVO  TTPWTOKOAAO  TTapaywyng  TPITTAOEIdWV
AaBpakiwyv, Baciopyévo o€ XpAon Wuxpou OOK oTa WAPId TOUg, EKTTOVABNKE

ato Toug Felip et al. (1997) kal TrTapoucideTal TTIo KATW:

4.5.1 KOo1rdg TOU TPWTOKOAAOU

2KOTTOG TOU TTPWTOKOAAOU gival va €iodyel Tnv TPITAoEIdia oTo AaBpPAKI
(Dicentrarchus labrax) (Eikéva 7), XpnOIUOTTOIWVTAG MIO BEATIOTOTTOINUEVN
dladikaoia Baciopévn oTNV £QApPPOY Wuxpou BepUIKOU OOK OTa wapia. To
TTOO0O0TO CUMMPETOXNG TNG KABE WUXPAGS BIaxEipIons Twv auywy, QEpEl dlapopd
OTO TTOOO0O0TO ETMITUXIOG TNG TPITTAOEIBIAG KAl OTO TEAIKO TTO000TO ETIRiwong.
Etriong mmapouciadetal To ammoTEAEOUa TTOU €XEl N TPIMTAOEIdia 0TV avATITUEN
Twv yovadwyv ota BnAukd aAAd kai apoevikd AaBpdkia TTou Ba TTapayxBouv

atré TNV eQapuoyn TG uebddou.
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Eikéva 7:Aaupaki( Dicentrarhus labrax)

(Mnyn: http://www.fishbase.org/Photos/ThumbnailsSummary.php?ID=63).

4.5.2 AiladiKaoia

Alotnpoupe KatdAAnAo apiBud ammd apoevikoUug Kal BnAukoug
YEVVATOPEG YIa TNV IadIKATia TNG WOTOKIAG.

EAEéyxoupue TOKTIKA TNV TTOIOTNTA TWV YOPETWV.

Otav o1 youéteg @BAcouv OTnv  aTTaITouphevn  TroidTnTaA,
TTpoeToIpAdfouue  TOV  €EOTTAIOPO  yia  Tnv  dladikaoia  TNG
TpITAoEIdiag.

2UAEYoulE (UE MOAGEEIG) TOUG YAUETEG BNAUKWY KOl APOEVIKWV
KOl OTN OUVEXEIQ YOVIUOTTOIOUME Ta wapIa.

MpooekTIKG TOTTOBETOUNE TO WAPIO O KUAIVOPO BlaxwpIouou
TOUG VIO TO TEOT TTAEUOTOTNTAG. MOVO Ta WAPIA TTOU ETTITTAEOUV
gival Biwwoiua Kal TTPoXwPOUNE oTn GUAAOYK TOUG.

Mévre Aemtd  perd T yoviyotroinon  utroBdAoupe  Ta
yovigotroinuéva wdpia ae yuxpo ook atoug 0 °C yia 10 min. MNa
KOAUTEPO aTTOTEAECPO Ba TTPETTEl va XpPnoIhoTToiNBel wuxpod
BaAaooivé vepd TOTTOBETNUEVO HECA o€ YudAivn Aekavn. H
Aekavn KOoAO €ival va ToTToBeTnNOei péoa o€ uia peyaAuTepn n
oTroia Ba TrePIEXEl PEiYHMa vEPOU Kal TPIMPEVOU TTAYOU WOTE VA
olatnpenBei n xaunAn Oeppokpacia. XpnoiyoTrolouhe  éva
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BepUOUETPO UdPAPYUPOU WOTE VA EAEYXOUME TIG OIAKUUAVOEIG
NG BepUOKpaaTiag vepou Katd Tn dIApKeEIa TNG dIadIKATIAG.
e  MeTd TO TEAOG TOU OEKAAETTTOU PETAPEPOUNE Ta wapla (Eikéva 8)

OTOV ETTWOOTHPA.

4.5.3 YAIKA

e [udAiva @iaAidia Twv 15ml yia T cuAAoyr) TOu OTTEPUATOG.

o [udAiva @iaAidia Twyv 500ml yia Tn cuAAoyr TV Auywv.

e [TAaoTIKO BiOKO YIO TNV TEXVNTA YOVIUOTTOINOT.

e 'Eva @tepd XAvaG.

e [liTéteg Pasteur.

e AlaBabuiouévoug KUAivdpoug.

e [1AaoTIKOUG dioKOUG Kal KOOKIVA.

e [1AaoTIKOUG BiOKOUG VIO TO WUXPO OOK.

e [UdAIveg Aekdveg OTIG oTToieg Ba TOTTOBETNOOUV TA YOVIUOTTOINPEVA
auyad yia va uttoAnBouv oTo Wuxpod COK.

o XPOVOUETPO.

e OepuoUETPO UdPOPYUPOU.

¢ Pouxa TTpooTaoiag epyaoTnpiou.

e [1AaoTiKd doxeia yia TNV avaicOnToTToIiNCon TWV WApPIWV.

e AIOBECIUO ETTWACTHPA.

4.5.4 AvridpaoTnpia Kal S1aAUuaTa

e AvaioBnrikéd: MS-222 (0,1g/l Balacoivou vepou) 3 2-phenoxyethanol

(0,5ml/I Bahacaivou vepou). EVaAAOKTIKA, N avaloBnaoia YTropei va yivel
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ME XpNon yapupaAAédaiou. To yapu@aAAéAaio €xel avayvwploBei oav
ATTOTEAEOUATIKO avaioONTIKO yia TO AABpPdkl XPNOIUOTTOIOUPEVO OF
utrodekatrAaoia d6on atrd autr TG 2-phenoxyethanol.

o Meiypa vepou e TPIMPEVO TTAYO, VIO TO YUXPO OOK.

4.5.5 AtroTeAéopaTa TTEIPAUATWY

H epapuoyi tng TpImAocidiag €ival TUTTOG TTOAUTTAOEIDIAG KATA TOV
OTT0i0 0 UYWTNG €XEl TPpia ATTAOEION OET XPWHUOOWUATWY, €K TWV OTTOIWV TO
éva TTpoépxeTal atrd Tov TTatépa (1n, otmépua) kar duo atd tv untépa (1n,
atmd Tov TTUpriva Tou wapiou kal 1n akéun amd Tov TTupriva Tou OeUTEPOU
TTOAIKOU cwuatog). Eivar gavepd 611 n ocuykpdtnon Ttou OeUTEPOU TTOAIKOU
owpaTog gival Kpiolun yia tnv dnuioupyia Twv TpImAocidwyv (3n). Auto
onuaivel 0TI gival amapaitnTo va eAéyxetal otevd n dladikaoia TNG TEXVNTAG
YOVIUOTTOINONG WOTE va TauTotroinBei N KAtAAANAn oOTiyuf €QApPOYRG Tou
KpUOU OOK WOoTe va TpoAngBei n Oeutepn MEIWTIKA dlaipeon oTo
yovigoTtroinuévo waplio (lhssen et al., 1990). Meipduata Ye TNV Xprion wuxpou
OOK €XOUV eKTTOVNOEi Kal aTTd AAAOUG EPEUVNTEG OTTWG QAiVETAI OTOV TTivaka 3

TTOU 0KOAOUBEI.
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Mivakag 3: Xprion yuxpou ook yia TNV TTapaywyr TPITTAOEIdWY atouwy AaBpakiou
(Dicentrarhus labrax).

Epeuvntég | Oepuokpacia | Aidpkeia Xpovog NMoocooTo NMoocooTo
(°C) Yyuxpou | évapéng peTa | emBiwong | TpITTAoEIdiag
OOK ™TMv (%) (%)
(min) | yovigoTtroinon
(min)
Colombo 0-2 20 5 50 90
etal.,
(1995)
Felip et al., 0 10 5 80 97,5
(1997)
Felip et al., 0 10 5 80 96
(1999)
Peruzzi & 0-1 15-20 5 56 100
Chatain,
(2000)
Felip et al., 0 10 5 90 96
(2009)

210 AaBpdki éxouv dOKINAOOEI OOK TTiEoNg Kal BEPUIKA COK. Av Kai Ol
d1adIKaoieG BEPUIKOU COK £XOUV TUTTOTTOINBEI, OI AVTIOTOIXEG TOU OOK ME TNV
epapuoyn TTieong @aivovral ammAd cav evaAAaKTIKA AUon yia Tn dnuioupyia

TPITTAOEIBWV.

4.6 TiAGmieg

H TIAdmmia deixvel va gival 10 1m0 TTPo0dOKIYO €i00G YapIou YIa PEYAANG
KAipakag tTapaywyr duvnTIKA OTEIPWY ATOPWY, CUPQWVA JE TA PEXPI ONUEPT
oedopéva NG IxBuokaAAiEpyeiag. H TIAGTTIa Tou Neihou (Oreochromis niloticus)
(Elkova 9), €dwoe uwnAd moocooTd TPITTAOEIdWY (83,3%), ME XPrON WuxXpou
ook 14°C, yia didpkeia 60 AETTTWV, HONIC 5 AETITG PETA TNV YOVIUOTTOINGN TWV
wapiwv woTe va TTPOoKANBEi dIaKoTT TNG aTOPOAAS Tou BeUTEPOU TTOAIKOU
owparog. Etmriong n TIAGmma Tou Neidou TTOU TTPOEPXETAl ATTO TPITTAOELIDIO

eM@avifel kaAutepn avdmTuén (66-90%) oe oxéon pe Ta ATOMA  TTOU
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mpoépxovTal atmrd OImmAocIdia Kal €0€IEE PEIWPEVO YEVVNTIKO OINOPQPIoud

(Dunham,1995).

Eikéva 9: TiAdma Tou Neidou (Oreochromis niloticus )
(Mnyn: http://www.fishbase.org/Photos/ThumbnailsSummary.php?ID=2).

2€ nNAKKia 6 pnvwy, N avatTugn Twv yovadwyv ATav aiodntd Peiwpévn
Kal ota duo TpImTAoeidr; @uAa. O1 Jeong et al. (1992), avagépel 1BaVIKN
TTapaywyr TpImmAoeidwyv (100%) pe xprion wuxpol aok atoug 10° C+0,2 évTe
AeTTT& pETA TNV yovidoTToinon.

MapdT N avatrTugn Twy dITTAOEIBWY Kal TPITTAOEIBWY ATAV Bl KATA TIG
TTPWTEG €POOUADES EKTPOPAG TOUG, OTO APEOWG ETTOMEVO OIAOTNUO TWV 6
Mnvwy Ta TpImAoeid €6€iEav TTOAU peyaAuTepn augnon. H egétaon Twv
yovadwyv Toug, €0¢1EE yevvnTIK wpidavon Twv BITTAOEIdWY Kal AEITOUPYIKN
OTEIPOTATA TWV TPITTAOEIOWV.

O1 Martinez-Dias & Celis-Maldonado (1994) avagépouv  100%
Tapaywyn TpeimmAogidwy otnv O. niloticus, ye TNV xprion kai Bepuou Kai
Wuypou ook. Kayia diagopd oTov pubud avdatrtugng dev Tapatnpnonke HEXPI
TNV NAKKIa Twv 3 PuNvwy, Kal Ta TPITAOEION Wdapia TTapouciacav dIaPOPETIKO
TTO000TO ETTIRIWONG KAl OKEAETIKWY SUOUOPPIWYV (25% Twv TPITTAOEIBWYV UE TN
MEBOGO TOU Yuxpou ook Kal 32% pe TN nEBodO Tou BEPUOU OOK).

2 TrepeTaipw e&étaon Twv TpmrAoeidwy atéuwy TG O. niloticus mou
YEVVABNKav JeE TN xprion meéEoews | Bepuol-Yuxpou ook, ol Hussain et al.
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(1995), avogépouv OTI TTapOAo TTOU Ta OnAukd TpITAoEId 1AV KAl
AEITOUPYIKWG OAAG Kal €VOOKPIVOAOYIKWG OTEIPA, Ta TPITTAOEID QPOEVIKA
TTapoudiacav evOOKPIVOAOYIKO TTPO®IA TTAPOUOIO e TwV dIMTAOEIdWY TTapd TO
OTI €ixav OTEIPOUG YANETEG. 2TNV idI0 MEAETN KAl Ta dUO TPITTAOEION QUAa dev
TTapouaiacav dlIa@opd 0TV AVATITUEN CUYKPIVOUEVA PE Ta OITTAOEIDN.

2€ GAn épeuva epapuoyng Beppol ook oTo €idog O. niloticus ol
Bramick et al. (1995) (Mivakag 4) emmiong ava@épouv TTAPOUOI0 PUBPO
avaTrTuéng METau TpmrAocidwy Kal OImTAocidwy aAAd péxpl TNV  nAIKia
YEVVNTIKAG wpipavong. 210 TEAOG TWV TTEIPAPATWY TOUG OUWG, Ta TPITTAOEIDN

OPOEVIKA EeTTEPAacAV o€ owWHATIKO BApog Ta dITAoeid Katd péco 6po 66%,

EVW Ta TPITTAOEION BNAUKG EeTTépacav Ta dITTAOEION KaTd péoo 6po 95%.

Mivakag 4:Mapaywyr TPITTAOEIBWY ATOUWY JIAPOPETIKWY EIDWV TIAGTTIAS UE
N Xpron Bepuou Cok.

. Xpovog
Aidpkeia | . . . .
AoiBuéc | Oeouokoasia | BEoLIKOD évapéng pyerd | MooooTod MoocooT6
Eidog pIIHOS PH o P PH ™mv emBiwong | TpimAosidiag | Epguvntég
wapiwv e ooK . o o
(min) yovipgotroinon (%) (%)
(min)
T. aurea 25 38 60 15 50 10 Valenti, 1975
Don & Avtalion,
O. aureus 39,5 3,75 2.5-3.5 61 100 (1986)
- Don & Avtalion,
O. niloticus 800 40,5 3,75 3,5 13 50 (1988)
Don & Avtalion,
O. aureus 800 39,5 3,75 3 60 60 (1988)
0. Varadaraj &
mossambicus 42 3 35 2 100 Pandian, (1988)
0. Varadaraj &
mossambicus 1200 42 3 25 57 100 Pandian, (1990)
o Hussain et al.,
O. niloticus 41 35 5 70 100 (1991)
S Bramick et
O. niloticus 2400 41 4,5 4 87 97 al.,(1995)
S El Gamal et al.,
O. niloticus 40,5 4,5 5 88 75 (1999)
Byamungu et al.,
O. aureus 42 3 3 60,7 80 (2001)
0. Pradeep et al
mossambicus 350-400 41 5 4 85 94,4 P "
mbl (2012)
X O. niloticus
0.
mossambicus 41 5 4 80 91 Prad(ggFiOe;t al,
X O. niloticus
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Epeuvwvtag tnv ptrAe TIAGma Oreochromis aureus (Eikova 10), ol
Chang et al. (1993), avégpepav dIOKPITEG DIAPOPES OTNV AVATITUEN YOVAdWYV
TPITTAOEIdWYV TTOU TTaPAxXOnKav Pe TNV XPron BepUIKOU OoK, PEXP! TV NAIKIO
Twv 24 eBOopadwy, av kKal dev @AvnKav BIAKPITEG OlIaPOPEG OTOV PuUBUO

QVATITUENG TWV WYAPIWV AUTWV.

Eikéva 10: MmrAe TIAGtmia (Oreochromis aureus)
(Mnyn: http://www.fishbase.org/Photos/ThumbnailsSummary.php?1D=1387)

4.7 Kumrpivoi

Mapd Tnv €utTOPIKN ETMITUXIO TOU TPITTAOEIOOUG KUTTPIVOU grass
(Ctenophatyngodon idella) (Eikéva 11), Ta ammoteAéopata NG TPMTAOLIdIOG OTA

KUTTPIVOEIDN eV Eival APKETA IKAVOTTOINTIKA KAl OUOIOPOPPA.

Eikéva 11: XopTopayog kutrpivog (Ctenophatyngodon idella)
(Mnyn: http://www.fishbase.org/Photos/ThumbnailsSummary.php?ID=79).
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O Tave (1993) ava@épel OTI O MIKTI EKTPOP TOU PJAPHOPOKUTTPIVOU
Hypophthalmichthys nobilis (Eikéva 12) kai katd 1 Sidpkeia Tou 2°Y €T0UG
EKTPOQNG, Ta OITAoLId Eemépacav onPAvTika Ta TPITAoEId TOCO OfF
OWHATIKO BAPOG OAAG KAl CwHATIKO Prkog. OTav ekTpd@nkav {EXxwpIoTd, Ta
OITAoeIdf) ATav Kal PakpuTtepa Katd 5% kai Baputepa katd 15%, aAAd ol

OIaPOPEG AUTEG OEV TAV OTATIOTIKA ONUAVTIKEG.

Eikéva 12: Mapuapokutpivog (Hypophthalmichthys nobilis)
(Mnyn: http://www.fishbase.org/Photos/ThumbnailsSummary.php?ID=275)

2€ ueAETN TpimmAocidiag otov Koivé kutrpivo (Cyprinus carpio) (Eikéva
13), o1 Cherfas et al. (1994) avag@épouv 0TI n CUVOAIKA €TTIRiwonN TPITTAOEIdWY
ATaV KATA TOV TIPWTO XPOVO €KTPO@PNG MOAIG oT1o 70% Tng avTioToIiXng
emBiwong Twv dimmAocIdwy. ETITpooBETwg, evid Ta TPITTAOLIBN @aiveTal va
gival AEITOUPYIKWG OTEIpa, TO NECO OWMATIKO Bapog Toug ITav oto 85% Tou

QAVTIOTOIXOU TWV OITTAOEIDWV.

Eikéva 13:Koivog kutrpivog (Cyprinus carpio)
(Mnyn: http://www.fishbase.org/Photos/ThumbnailsSummary.php?1D=1450)
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KaTtw a1rd KABe pop@r) cuvlnkwy TTou £XOUV €PEUVNBE HEXPI OTIVUNG,
ol TPITAOEIOEIG KUTTPpivol avamTuooovTal PE 0 apyd pubBud atmmd Toug

OITTAOEIDEIG.

4.8 [NéoTpoYeC

2Uxv@ Ta ammoTeEAéOpATA TNG €QAPUOYNG COK OTA WApPIA yia Tnv
onuioupyia TPITTAOEIBWY, MTTOPEi va KABuoTEPriooOuv Yia KATToI0 OIdoTnua
MEXPI va dWOOoUV Ta TTPWTA OLiyPaTA TWV TTAEOVEKTNPATWY TNG OTEIPOTNTAG
oTov pubpo cwuatikng avatTugns. Oi lhssen et al. (1991), epeuvwvtag autd
TO Qaivopevo pe Tnv IpIdifouca TTéoTpo@a (Oncorhynchus mykiss) (Eikéva
14), ava@épouv @OTwYXO PUBPO aAvATITUENG KaTA TO TTPWTO dIdoTnUa TNG
EKTPOPNG, O OTTOI0G OUWG AVTIOTPEPETAI O€ EEAIPETIKO KAl EETTEPVA KATA TTOAU
TOV avTioTolxo Twv dimAocidwy o6tav Ta wdpia @GTACOUV O€ YEVVNTIKA

wpigavon Tng oTroiag n eTidpacn gival EAAXIOTN oTa TPITTAOEIBN.

Eikova 14: Ipidifouca TéoTpoga (Oncorhynchus mykiss)
(Mnyn: http://www.fishbase.org/Photos/ThumbnailsSummary.php?1D=239

O1 Goryczno et al. (1992), mapryyayav TpITrAocid apoifaiwyv
dlaoTaUpWOoEwWV Twy €1dWwv colopoeidwy, S. fontinalis, Salmo trutta trutta
(Eixéva 15) kar O. mykiss. MapdTl N MEIWTIKN TPITTAOEIDIO EQAPPOCONKE PE TV
xprion Oeppou ook, Ta TPImTAocid uBpidia €dciCav emiBiwon kar pubuo
avAaTITUENG avaAoyoug auTwy TnG IpIdioucag TTECTPOPAC TTOU €ixe KpaTnBEi

WG HapTUpPag. To yeyovog autd ol Cuyypageic TO aTTodIdOUV OTNV ETEPWON.
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O1 McKay et al. (1992), ava@épouv METPIWG KAAUTEPO PUBPO
avaTrTuéng Tng TpPITAoEIdoug UBPIOIKAG tiger TéoTpogag (S. trutta x S.
fontalis) oe oxéon pe Ta avrioToixa OITTAOEIdA UBPIdIA, av Kal TO PIKPO AUuTO
TTAEOVEKTNUA BEV ATAV OPATO AV CUYKPIBEI e Tov pubud avamrtuéng g S.

fontmalis.

Eikéva 15: Néatpoga (Salmo trutta )
(Mnyn: http://www.fishbase.org/Photos/ThumbnailsSummary.php?ID=238).

O1 Blanc et al. (1992), e¢étaoe TIg €mddOeIC TNG BITTAOEIOOUS KAl
TPITTAOEIOOUG  IpIBIOUCOG  TTECTPOPAG  OUYKPIVOUEVEG MHE  AUTEG  TWV
TPIMTAOEIdWYV UBPISIWY TTPoEPXOUEVA aTTO TNV dlacTauPwaon BNAUKWY aTOPWYV
IpIdioucag  TTECTPOPAG KAl  OPOEVIKWY aTOPWV  OATTIKOU  oaABeAivou
(Salvelinus alpinus) (Eikéva 16). Av kai n €mmiBiwon Twv TpITAoEIdWY UBPIdIwV
ATaV QVTIOTOIXN ME QUTH TwV OITTAOEIdWY Kal TPITTAOEIdWY TNG 1pIdifoucag
TEOTPOPAG, N AVATITUEN TwV TPITTAOEIdWY UBPISIWV ATAV QaVEPA MEIWMEVN.
AKOUN Kal oTnv nAKia Twv 3 €TWV KAl €VW N YEVVNTIKN QVATITUEN €ixe
KaBuoTepoel TNV avaTITuén Twv OIMTAoEIdWY Wapiwyv, Ta TPITTAoEId uBpidia
gixav Bapog 20% MIKPOTEPO Kal UTTOPOUCAV VO OUYKPIBoUv poévo pE TO

MEYEBOG TWV PN UBPISIKWY TPITTAOEIBWV.
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Eikéva 16: Salvelinus alpinus
(Mnyn: http://www.fishbase.org/Photos/ThumbnailsSummary.php?1D=247)

O1 Diaz et al. (1993), TTapéxouv TTOAUTIUQ OTOIXEIQ OXETIKA ME TIG
EMPEPOUG PETARBANTEG oI OTToiEG eTTNPEedlouv Tnv emmiTuxia Tng OladIKaoiag
TPITAoEIdiag TNG IpIdiIfoucag TTEOTPOPAGS. Av Kal 0 XPOVOG £QPAPHOYNG TOU
Beppou ook (26,5 °C yia 5 min), ota 15 1} 25 min PeT& TNV YoOVILOTIOINGN TWV
wapiwyv, €&dwoe TTapouoia atroteAéopara  emTuxiag (73,4% kai 78,6%
avtioToixa), n augnuévn emrTuxia TG MeBOGdou nNpPBe pE TNV XPNnon
XOUNAGTEPWY BEPUOKPACIWV KATA TO «APUEYMa» TwV wapiwv (85,9% oToug
6-8 °C, ka1 63% oToug 12,1-14 °C). Emiong onuavtikd pdAo mrailel o xpdvog
TTOPANOVAG TWV Wwapiwv 0TV CWMPATIKA KOIAGTATA TOou wapioU divovTag
TTO000TA ETTITUXIOG TPIMTAOEIdWY, 46,1% YIa 2 nuépeg TTapapovng, 54,7% yia 6
nuépeg kai 76,8% yia 10 nuépeg. MOANoI epeuvnTEG £XOUV OTPEWEI TNV EPEUVA
TOUG OTNV £Qapuoyr Tou Beppou ook (Mivakag 5) kal Ta atroteAéopaTa Goov
a@opA Ta TTOCOCTA TPITTAOEIDIAG , TTOIKIAOUV.

‘Eva onuavTiké TUAUA TNG EKTPOPNG TTECTPOPAS (MEoou Bapoug >1Kg+)
Baoiletal og TPMTAOEION ATOPA TTPOKEIMEVOU va EETTEPAOBEI N aTTWAEIa BApOoUg

AOYW YEVVNTIKAG wpidavong TTPIV TV aAiEucr) TOu.
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Mivakag 5:Mapaywyn TpimAoeidwyv atépwy 1pidifoucag TEoTpo@ag(O.mykiss) ye Tn
Xpnon Bepuikol Cok.

O¢ppo- Aidpkeia évoépgz‘éo:srd el:r?&zac::r?g NocooTo
Ei Api0uog . OgpHIKOU o TPITTAO- .
idog wapiwy | kPAoia oK ™v (%) wg TNV 15 Epeuvnrég
P (°Cc) X yovipotroinon mPWTN J
(min) - - (%)
(min) Siatpoon
O.mykiss | 1000 0,2 360 30 25 0 Crz‘l’ggg)“t’
O.mykiss | 1000 -0,4 240 10 5 0 Crzcl’ggg)“t’
O.mykiss | 1000 26,5 10 10 15 50 C'Ecl’ggg)“t’
. Chourrout,
O.mykiss 1000 28,5 10 40 60 50 (1980)
Chourrout &
O.mykiss 26 20 25 80 100 Quillet,
(1982)
. Solar et al.,
O.mykiss 1600 24 10 60 70 100 (1984)
. Lincoln &
O.mykiss 28 10 40 30 74 Scott, (1984)
Lou &
O.mykiss 28 10 40 62,6 90 Purdom
(1984)
Lou &
O.mykiss 28 10 480 0,2 Purdom
(1984)
. Chourrout et
O.mykiss 26 20 25 70 al., (1986)
Myers &
O.mykiss 27,2 25 25 65,2 Hershberger,
(1991)
. Diaz et al.,
O.mykiss 26,5 15 40 70 76,5 (1993)
] Happe et al.,
O.mykiss 26,5 16 10 78,7 (1988)
. Purdom et
O.mykiss 28 10 45 50 al., (1985)
4.9 Auegpikdviko yarowapo (Ictalurus punctatus)
O1 Wolters et al. (1991) mapouciacav aoToixeEia amd TreipAauaTa

EKTPOPNG Tou TPITTAOEIBOUG yaTtoywapou (Ictalurus punctatus) (Eikéva 17), o€

XwuaTiveg de€apeveés. Otav Ta wdpia oTokapiotnkav og TTukvotnTa 11.000

Yapiwv ava ekTAPIO Kal TaioTnkav pe Tpo@n TTou Trepieixe 32% emmmmAéouoa

TTpwTEivn, O&v TTAPOUCIACTNKE Kauia dlagopd oTnv avdarrTugn n eEwTEPIKA

EMQAvION HETAEU Twv OITTAOEIdWY Kal TPIMTAosIdwy atouwv. Ta TpITTAoEIdn

Opwg €dciCav xaunAoTepn emBiwaon Kal uwnAoTEPO PUBPO PETAROAICHOU TNG

Institutional Repository - Library & Information Centre - University of Thessaly
16/10/2023 21:32:27 EEST - 167.114.118.212

46




TPOQNG 0€ OUYKpIoN PE Ta dITAoEIdr. H eg€taon e Twv yovadwy £0¢€IEE TNV

AVANEVONEVN AEITOUPYIKI OTEIPOTNTA TWV TPITTAOEIOWV.

Eikéva 17: Auepikdviko yatéypapo (Ictalurus punctatus)
(Mnyn: http://www.fishbase.org/Photos/ThumbnailsSummary.php?1D=290).

4.10 FAnvi (Tinca tinca)

O1 Flajshans et al. (1993), avagépouv OTI oto YyAAvi (Tinca tinca)
(Eixkéva 18), n xpnon wuxpou ook, £€dwaoe uywnAng atrédoong TPIMTAoEIdN Ta
oTToia gixav TTOAU uwnAéTEPO cwHATIKO Bapog (13,5% Ta BnAukd kai 23,7% Ta

QpOEVIKA) o€ OXEON ME Ta avTioTolxa dITTAOEION wapia.

Eikova 18: M\ivi (Tinca tinca)
(Mnyn: http://www.fishbase.org/Photos/ThumbnailsSummary.php?ID=269)

4.11Torroupa (Sparus aurata)

H tpimmAocidia €xel epapuooBei pe emimuyia otnv Toimmoupa (Sparus

aurata) (Eikova 19), ye xprion wuxpou cok. H Texviki autr TTapdyel upnAod
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Too00TO TPIMTAoEdWVY (90-100%) TO OTT0i0 ETMIRERAIWVETAI PE aAvAAuUon
KApUWTUTTOU, | KUTOUETPIKN pory (Francescon et al., 1994).

To TTO000TO €KKOAOWNG TWV TPITTAOEIdWY ATAV ONUAVTIKA MIKPOTEPO
atro TO avTioTolxo Twv diITAogIdwy. ETriong Ta TpTAocidr avatrTuooovTal oav
APOEVIKA OAAG DEV QVTIOTPEPOUV TO PUAAO TOUG OTTWG KAVOUV Ta OITTAOEIDN.

Ta oTTeEPUATOKUTTAPA TOUG €ival ITTAOKAPIOUEVA OTN OEUTEPN MEIWTIKA

diaipeon kal dev avatrTuooovTal TTepeTaipw (Haffray et al., 2005).

Eikéva 19: Toimoupa (Sparus aurata) (Mnyn:
http://www.fishbase.org/Photos/PicturesSummaryV2.php?1D=1164&pic=Spaur_ue.jp

a).

Méxpl TNV nAKKia kal To YEyeBOg OTTOU EeKIVA N QUOIKA avaoTpo®n
QUAAOU TwvV BITTAOEIBWYV apoevikwy o€ BnAukda (480g, To oTToio €ival Kal TO
ouvnBeg eutropIkG HEYEBOG), Ta avTtioToiXa TPITTAOEIdN dev TTapoucidlouv
dla@opéC otV avatrTuén, emBiwon aAA& kKal oTnv  TToIéTNTA  OAPKOG
ouykpivopeva pe Ta dirTAo€idn. (Haffray et al., 2005).

€ MeyaAUTepa ueyEON, Ta TPITTAOELIO TTapPOoUCIGlouv XapnAdTEPO
puUBPOG avaTrTuéng, aAAd gival TTio AIméoapka Kal didouv KAAUTEPO CUVTEAEDTH)
OTO QTTEVTEPWHEVO TTPOIOV.

H avatrapaywyikry Toug CUUTTEPIPOPA OTOUG KAwROUC Baldoong dev

€XEI Yivel akOuN avTIKEiEVO OUYKPITIKAG YEAETNG (Haffray et al., 2005).

48

Institutional Repository - Library & Information Centre - University of Thessaly
16/10/2023 21:32:27 EEST - 167.114.118.212


http://www.fishbase.org/Photos/PicturesSummaryV2.php?ID=1164&pic=Spaur_ue.jpg
http://www.fishbase.org/Photos/PicturesSummaryV2.php?ID=1164&pic=Spaur_ue.jpg

4.12 larrwvikn Toimroupda (Pagrus major)

‘Eva akOun  TTopadelyua  OETIKWV  ATTOTEAEOPATWY  EQOAPUOYNG
TpITAocIdiag avagépetal ammd Toug Sugama et al. (1992). O1 gpeuvnTéG €Kavav
Xpron WuxpoU ook atoug 0°C yia didpKela 12 AETITWV OE XPOVIKA OTIYUN 3
min PETA TNV YOVIUOTTOINON TWV wapiwv Kal Katdeepav Tn dnuioupyia 100%
TPITAOEIOWYV aTOPWY Tou €idoug Pagrus major (Eikdva 20). Av kai n emiRiwon
TWV TTPWTWV oTAdiWV ATAV PIKPOTEPN YIa Ta TPIMTAOEION, OTN CUVEXEIQ KAl VIO
TNV didpkela Twyv emopuevwy 10 pnvwy, dgv TTapatnernénkav diaQopES oTnV
OuvOAIKA €TIRiwon aAA& Kal oTo puBud avaTTugng PETAEU TWV TPITTAOEIdWV
Kal Twv dITAocIdwy. MeTd atrd egétaon empBeBaiwdnke OTI Ta TPITTAOELIBN ATAV

AEITOUPYIKWG OTEIpa.

Eikova 20: lamwvikr Toimroupa( Pagrus major)
(Mnyn:http://www.fishbase.org/Photos/ThumbnailsSummary.php?1D=445)

4.13 KaAkavi (Scophthalmus maximus)

To augavopevo evdla@épov 0 OAO TOV KOOWO yia Ta TTAatugapa,
Kivnoe TIG €pEUVNTIKEG TTPOCTTABEIES yIa TNV dnuioupyia TTOAUTTAOEIBIOG Kal O€
autd Ta €idn. O Piferrer et al. (2000) ava@épouv Tnv dnuioupyia 90%
TpiTAocdiag oto KaAkdvi (Scophthalmus maximus) (Eikéva 21) pe xpnon
YuxpoU ook atoug 0°C yia Sidpkeia 20 min Kal XPOVIK Epapuoy Tou 5 min

META TNV YOVIUOTTOINON TWV WAPIWV.
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Eikéva 21: Kahkavi (Scophthalmus maximus)
(Mnyn: http://www.fishbase.org/Photos/ThumbnailsSummary.php?1D=1348)

4.14 Y1peidia

210 OTpeidl Tou €idoug Ostrea edulis (Eikova 22), n TpimAocidia
EMEdPACE OTNV aUENON TNG TTAPAYWYIKOTNTAG KAl TNG EUTTOPEUCIUOTNTAG TOU
gidoug. O1 Guo et al. (1996), otnv gpeuvd TOUG, £BEIEav OTI T TPITTAOEION
oTpeidla TTou TTapdyovTal atrd ouleugn TeTpatTAocIdwy pe diITAosidn droua,
TTapouciacav HeyaAUuTepn ETIRIWON Kal HEYAAUTEPO PEYEBOG aTTd Ta OITTAOEION

oTpEidIa, o ox€on WE Ta TPITTAOEIBN OTPEIdIa TTOU TTapdyovTal JE XNHIKO OOK.

Eikova 22: X1peid (Ostrea edulis)
(Mnyn: http://en.wikipedia.org/wiki/Ostrea_edulis)

Mavw atmmd 10 95% Twv oTpediwv TTou ekTpéPovTal oTn MaAAia eival
TPITA0EIdNA. ZUu@wva he Toug Guo et al., (1996) Ta aTpeidia TTou TTPOEpYOovTal

atrd TpimmAoeidia €dsiav augnon 13-51% o€ oxéon pe T GTOMA  TTOU
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TTpoépxovTtal atmd  oimmAoedia o€ nAkiG 8-10 pnvwv  Kal  KOAUTEPN
EMTTOPEUCINOTNTA ECAITIAC TWV HEIWPEVWY YOVAdWY . Ta TpITTAOEIdN ATONA TOU
oTpedlou Sydney rock (Saccostrea commercialis) €d€i€av 41% augnon oTo

Bapog ocwpuatog ota 2,5 xpovia (Nell et al., 1994).

4.15 AmroreAéouara — 2ulAtnon

Tic TeAeuTaieg OEKAETIEG, N TEXVNTA aAvOTTAPAYWY TwV WapIWY
QvVOTITUOOETAI Kal €EEAICOETAI PE QTTIOTEUTOUG PuUBPOUG TOOO Of ETTITTEDO
gepyaocTnpiou Kal £épeuvag 600 Kal oTov TTapaywyiké Touéa. Eival yeyovog 611 o
€AEYXOG Kal n puBuIon TNG avaTTapaywylkng dpacTtnEidtnTag Twv YWapiwv
aTTOTEAEI iICWG TN ONUAvTIKOTEPN PAON TNG MAdIKAG TTaPAYWYNG.

O Chourrout (1980), petrd ammd i ocIpd TTEIPAPATWY TTAPRYAYE
TpITAoeId atopa 1pdi¢oucag TTéoTpoag (O. mykiss) epapuoloviag BepPIKO
OOK META TNV YOVIUOTTOINCN TWV WAPIWV.XPpNOIUOTTOIWVTAG BEPUOKPATIES TNG
16ENS Twv -0,4 ka1 0,2°C yia peydAo xpoviko didotnua (240 kai 360min) oTa
10 kai 30min avTioToIXa, WETA TN yovihoTroinon TraparneABnke TTOAU HIKPO
TTO000TO ETIRIWONG WG TTPOG TNV TTPWTN dIATPOPN (5-25%) evy aTTETUXE va
TTapd&el TpITAoEId dtoua TTEOTPOPac.OTav OuwWS @apuooe BEPPIKO OOK OTA
wapla TG TTECTPOPAg aToug 28,5°C yia 10min kal pe Xpovo évapéng 40min
META TNV yovigoTtroinon, 1o TTooooTd emBiwong aviABe oto 60% kai 1O
TT0000TO TpITTAoEIdiag oTto 50%.Auo xpovia apyoTtepa,ol Chourrout & Quillet
(1982), peiovovrag TNV Bepupokpacia oToug 26°C kai dimAacialovtag Tn
O1dpkela Tou BepPIkoU ook (20min) onueiwoav TEPACTIO ETTITUXIA MIOG KAl N
emBiwon wg TNV TPWTN dlaTpoPry augnonke oto 80% Kkai To TTOCOOTO TNG
TpiTAogidiag ATav 1o Akpwe £mOuunTo (100%).
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2710 010 TTO000TO ETMITUXIOG KATEANEE Kal n gpyacia Twv Solar et al.
(1984), peiwvovtag Tnv Bepuokpacia otoug 24°C kal TV OIdpKeEId Tou
Bepuikou ook (10min) aAAd aufdvovtag Tov Xpovo €vapgng META Tnv
yovigoTroinon Twv wapiwv o€ 60min, ouvodeudOuevo aTTd Wi JIKPH MEiwon
TOou TTo000TOU £TTIRIWONG (70%).

[SiaiTepn eviuTTWON TTPOKAAOUV o1 €peuveg Twv Lincoln & Scott (1984)
Kal Lou & Purdom (1984) yia tnv mTapaywyr TprrAocidwy atdépwy Ip1difoucag
méoTpopag (O. mykiss) o1 otroiol e@dpuocav TIG idIEC TTAPAPETPOUG
(Bepuokpacia 28°C, didpkeia BepuikoU ook 10min ota 40min  petd TNV
yovigoTtroinon) aAAd Ta atmmoTeAéopaTa ATAV AVOUOIOYEVA.ZUUQWVA HE TOUG
Lincoln & Scott (1984) 10 1To000Té €miBiwong Atav xaunAé (30%) kai To
TTOo00TO TPITTAOEIBIag aviABe oto 74% evw atmd Thv €peuva Twv Lou &
Purdom (1984), e€&nxbnoav kaAUuTepa atroTeEAéOPATA ME TO TTOOOOTO
emBiwong va dimAaocidletal (62,6%) kai TO TTO0000TO TPITTAOEIDIAG VO
augavetal o1o 90%.

MeTtayevéoTtepn €peuva Twv Diaz et al.(1993) mapriyaye TPITTAOEION
aropa Ip1diCoucag TEoTPoPag (O. mykiss) pe TTOOOOTO eTTITUXIAS 76,5% KA
ME IKavoTToINTIKG TT0000TO eTMIRiwong (70%) étav epdpuooTnKe BEPUIKG OOK
oTa wapla (26,5°C) yia 15 min kai pe xpdvo évapéng 40min petd TNV
yoviyoTtroinon.

Mpokeluévou va e€axBolv KATTOIO YEVIKOTEPA CUUTTEPACHATA VIO TNV
TTapaywyn TpITAocidiag ota did@opa €idn TTECTPOPAG avTANBNKav oTolxEia
atmd Tov [llivaka 5 kal €QapuoéoTnKeE O0€ QUTA N OTATIOTIKA avAaAuon katd
Pearson. EQapuofovtag Tov ouvTeAEOTH OUOXETIONG Pearson, trapoucidderal

OTI UTTAPXEI OTATIOTIKA ONUAVTIKA CUCXETION TOU XPOVOU £KBECNG OTO BEPUIKO
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OOK Kal Tou TTooooToU TIRiwong (S%) (r=-0.643,p<0.05).H apvnTikr Ty TOU
r QAvePWVEl OTI UTTAPXEl APVNTIKA OUOXETION METAEU Twv OUO METARANTWV
onAadny étav augaveralr n pia PETABANTA MelwveTal N GAAN. AnAadr étav
augavetal o0 XPpOvog €KBeong Tou OepUIKOU OOK, MEIWVETAlI TO TTO00OTO
EMRBiwong.

O1 Benfey & Sutterlin (1984), spapuofoviag ota wdapia Tou 0OAOUOU
Tou ATAavTiKOU (Salmo salar) ook trieong 10150psi yia 3min yia 15min petd
TNV yoviyotroinon, To TocooTo TPITTAoEIdiag aviABe oto 100% pe XapnAd
OMWG TTOO0OTO eMIRIWONG (27,7%). AugdvovTag Tnv didpKela AoKNONG TTiECNG
atré 3min o€ 6min 70 TTOCOOTO TPITTAOEIBIOG TTAPEUEIVE TO iBIO EVW UTTAPEE MIa
MIKPH augnon oto TTooooTo emiBiwong (30,4%).

Mo evBappuvTika ATavV Ta atroteAéopara Twv Johnstone & Stet (1995),
McGeachy et al. (1995) ka1 Friars et al. (2001) étrou e@dppocav oTa wapia
Tou ooAopou Tou ATAavTikoU ook Trieong 9500psi yia Smin yia 30min ue
QTTOTEAEOUO TA TTOOOOTA €mIRiwong va augnbolv  ONnUAvTIKA Kal va
KupavBouv atd 68-95%. Augavovtag povo Tnv Trieon (10000psi) o€ oxéon ue
Ta TTapatmmdvw, ol Johnson et al.(2004) trapriyayav uywnAd 1mocooTd (96%)
TPITAOEIdWV aTOPWV coAopou Oncorhynchus tshawytscha pe oxeTika XapunAo
Opwg TTooooTd emmIBiwong (53%).

O1 Piferrer et al. (1994) Tmapryayav E€TTUXWS TPITTAOEION dToua
oolopou O.kisutch (TrooooTo TpimmAoeidiag 100%) otav e@dppooav Tnv idia
mieon (9500psi) kal peiwoav TNV didpkeia Aoknong TTieong o€ 4min aAA& Kai
TOV XPOvo évapéng WETA Tnv yoviyotroinon (20min).To TToocooTd emiBiwong

avABe oTo 78%.
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AvVTAWVTAG OToIXEio atmd TOV Trivoka 2 Kal €@apudloviag  Tov
OuvTEAEOTH ouoXETiong Pearson, dlatmioTwveTtal OTi n Trieon (psi) CUOXETICETAI
OTATIOTIKA ONUAVTIKA PE TOV XpOVo €kBeong peTd Tnv avarrapaywyn (TAF) (r=-
0.761, p<0.01).Emiong trapoucidleTal OTATIOTIKA ONUAVTIK) CUOXETION TNG
TTieong (psi) kal Tou TTooooTou emIRiwong (S%) (r=-807, p<0.01).01 apvnTIKEG
TIMEG TOU r Kal OTIG OUO TTEPITITWOEIC QPAVEPWVOUV OTI UTTAPXEI OPVNTIKNA
OUOXETION METOEU TWV PETARBANTWV.

AVTIKEINEVO UENETNG €XEI YivEl aTTO TTOAAOUG €pEUVNTEG KAl N ETTITEUEN
TpITAoEIdiag oto Aaupdki (Dicentrarchus labrax) pe amoTéAeopa n epappoyn
TOU YuxXpoU OOK OTa wApIa Tou AaupaKioU va Bewpeital n TTio ETTITUXNMEVN
MEBODOGC.ZUppwva e €peuveg Twv Felip et al.(1997,1999,2009) 6tav
gPapuooTnKe YPuxpd ook (0°C) ot wapia AaupakioU yia 10min, 5min petd TNV
YOVIUOTTOINoN, TO TTO00C0TO €TIRiwoNG KUPAvenke ammd 80-90% kai TEAIKA TO
TTO000TO TPITTAOEISIag BewpnBnKe 18IaITEPA IKavOTTOINTIKO (96-97,5%).

O1 Colombo et al.(1995), au€dvovTag Tnv Bepuokpaaia (0-2°C) aAAd kal
dIrAaoiadovtag TNV OIAPKEIQ TOU WUXPOU OOK TTaparipnoav OTi TO TTO000TO
emMBiwong eAaTTWONKE KATA TOAU (50%) e€vd TO TTO00O0TO TPITAOEIDIOG
TTapouoidoe pia pIkprp  peiwon (90%).ZXeTIKA pIKpd TTO000TO €TMIRiWONG
(56%) oAAG pe atrdAutn emtuxia oto TTooooTd  TpimmAosdiag (100%)
Tapoucidoav ol Perruzzi & Chatain (2000) étav e@dppoocav TTPWTOKOAAO
TTAPAYWYNS TPITTAOEIdOWY ATOUWY AQUPOKIOU.2ZUPPWVA PE TNV HEAETN auTth,
wapla AaupakioU utréatnoav Yuxpd cok (0-1°C) yia 15-20min pe xpdvo
évapéng S5min uetd tnv yoviyotroinon. H €papuoyr) Tou Wyuxpou COK OTnV

TTapaywyr TPITAOEIBWY ATOMWYV AQUPAKIOU BEWPEITAI N TTIO ATTOTEAECUATIKN.
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E@apudlovtag kal edw TOV OUVTEAEOTH OUOXETIONG Pearson (oToixeia
ammoé Tov Trivaka 3) @aiveTal KaBapd OTI UTTAPXEl OTATIOTIKA ONUAVTIKA
ouoxéTion TnG Beppokpaciag (TShock) Tou e@apudleTal KaTd TO BEPPIKO OOK,
pe Tnv didpkeia (D) autou (r=0.961,p<0.01) aAAG Kal PE TO TTOCOOOTO
empBiwong (S%) (r=-0.918, p<0.05).ETtriong oTaTIOTIKG ONUAVTIK) CUCXETION
TTPOodIoPIoTNKE Kal yia TV didpkeia (D) Tou BepuIKOU OOK PE TO TTOCOOTO
emBiwong (S%) (r=-0.970,p<0.01).

2NMAVTIKEG EPEUVEG VIO TNV TTAPAYWYH TPITTAOEIdWY ATOPWY dlapdpwv
€I0WV TINATTIOG €XOUV avadeitel TNV eQapuUoyry Tou BEPUIKOU OOK WG TNV TTIO
emruxnuévn HEB0S0.01 Don & Avtalion (1986),epapuoloviag BepUIKO OOK
(39,5°C) og wapia Tou eidoug O.aureus yia 3,75min kal pe xpdvo évapeng
META TNV yovipoTroinon 2,5-3,5min, 10 TT0000TO £mMIRiwong aviABe oto 61%
Kal To TooooTd TpITAosidiag oto 100%. To TmooooT1d autd peiwbnke (80%)
6tav ol Byamungu et al. (2001) aU¢noav Tnv Bepuokpacia (42 °C) kal
MeEiwoav Tnv didpkela Tou BepUIKoU ook (3min) evwy To TTOOOOTO ETTIRiWoNG
TTapEPEIVE TTEPITTOU TO id10 (60,7%).

O1 Varadaraj & Pandian, (1988) mapriyayav WHe ammoAuTn ETTITUYXia
(100%) TpirAocIdn dtopa TIAGTag O.mossambicus pe Bepuiké ook (42 °C) yia
3min, 3.5min petd TNV yoviyotroinon Kal pye TTooooTd emBiwong 72%.0t1av
META atrd duo xpovia ol idiol (Varadaraj & Pandian,1990) peiwoav Tov Xpévo
évapéng MeET& Tnv yoviyotroinon o€ 2,5min, TO TTO0C0C0TO TPITTAOEIDIAg
TTOPEPEIVE OTABEPO €vW TTAPATNPENONKE MPEIWON OTO TTOCOOTO EMIRIWONG
(57%).YwnAo6 TrooooTo TpitTAocidiag (100%) oTto €idog O.niloticus eTTiTelxOnke
a1 Toug Hussain et al. (1991) spapuoloviag Bepuikd ook oToug 41 °C yia

3,5min ota 5min PETA TNV YOVIUOTIOINON TWV WAaPiwv KAl PE TTOC0OTO
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emBiwong 70%.AlatnpwvTag Tnv idia Bgpuokpacia (41 °C), aufdvovTag KaTd
1min TNV didpkKela Tou BepUIKOU O0oK(4,5min) aAAG pelwvovTag Katd 1min Tov
XPOvo €vapgng(4min) peTd TNV yoviyotroinon, o Bramick et al. (1995)
dlaTPNoav OTO TTEPITTOU TO TTOC0O0TO TPITTAOEIdIag (97%) Kal TTapaTnERONKE
ONMAVTIKI augnon oTo TTOoooTO TTIRIWoNG (87%)).

Me Bdaon T1a oTtoixeia Tou lMivaka 4 kal €QapudlovTag ToV CUVTEAEOTA
ouoxétiong Pearson, Trapatneribnke OTI UTTAPXEl OTATIOIKA ONUAVTIKA
ouox£Tion TnG Beppokpaaciag (Tshock) TTou epappoleTal KATd TO BEPUIKO OOK
pe Tnv didpkeia (D) autou (r=-0.715,p<0.01), pe Tov Xpovo évapéng UETA TNV
yovigotroinon (TAF)(r=-0.697,p<0.05) aAA& kal ye 10 TT0000TO TPITTAOEIDIOG
(TR) (0.733, p<0.01).Emriong diammoTwOnKe OTATIOTIKA ONUAVTIKA) CUCXETION
NG di1dpkelag (D) Tou BepuikoU ook e TO TTO00OTO TpITAocdiag (TR)(r=-
0.793,p<0.01) aAAG kal pe TOv XpoOvo Evapéng METG Tnv yoviyotroinon
(TAF)(r=-0.977,p<0.01).T€A0G UTTPEE OUOXETION OTATIOTIKA ONUAVTIKI) METALU
Tou TTo000TOU TpImmAocidiag (TR) kai Tou xpovou éEvapéng META TN

yovigotroinon (TAF)(r=-0.761,p<0.01).
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5. OAoOnAuka

5.1 Eicaywyn

210 Tredio Twv udaTOKOAAIEPYEIWY, TTapaTnendnke OTI 0€ TTOAAG
EKTPEPOPEVA €idN Waplwv Ta OnAUKA ekdNAWvVOUV uWnAOGTEPOUG PUBUOUG
QVATITUENG 0€ OXEON ME TA APOEVIKA, TTPOKEIMEVOU AUTA va ATTOKTOOUV
MEYOAUTEPO MEYEBOG, eV TA QPOEVIKA OTNV TTopeia wpIhalouv, KATI TTou
EMPBPadUVEl TNV AVATITUER TOUG TIPIV @BACOUV Of €UTTOPEUCIUO HEYEDOG.
2UVETTWG, UTTAPXEI AuENPEVO eVBIOPEPOV TWV TTAPAYWYWY VIO TNV TTAPAYWYA
oAoBnAukwyv atépwyv (Piferrer, 2001).

Emiong n mapaywyr) €vog povou QUAOU €ival HIO ATTOTEAEOUATIK
TEXVIKNA SIaXEIPIONG TTOU XPNOIKOTTOIEITAI YIA VA QVTIMETWTTIOO0UV TTpoBARuaTa
TTPWIKNG WPiNavong Twv Wapiwy, TToU TTAPATNEEITAI O€ JIa CEIPA EUTTOPIKWV
€I0WV TTOU eKTPEPOVTAl Kal TTapoucialouv yevvnTikO diuop@ioud  (Piferrer,
2001; Pandian & Kirankumar, 2003).

O1 dueoeg TEXVIKEG ETTIKEVTPWVOVTAI OTN XPAON OIOTPOYOVWVY YIa TOV
€AeyXo TOU @UAoOU. H avTioTpo®r) QUAOU OTa WAPIA, ETTITUYXAVETAI ME
Xopriynon avopoyovwy Kal oIoTPoyovwy OTa TTpwIha oTédia avatTugng, ue
atmmoTéAeoua  TTapdayovTal atopa evog @UAou (Dunham, 1995). H xpron
OPMOVWYV OTA APXIKA OTAdIO TNG EKTPOPNG TWV OPYAVIOUWV Eival EUPEWS
QTTOOEKT €CAITIAC TOU YEYOVOTOC OTI OEV UTTAPYXOUV UTTOAgiupaTa Otav o
EKTPEPOPEVOG OPYAVIOPOG PBACEl 0€ EUTTOPEUTINO PEYEBOG, TTapOAO TTOU o€
opiopéves xwpes (E.E kai H.M.A) uttdpxouv TTEPIOPICHOI YIa TNV KaTavaAwaon
TWV YPapiwyv aTa oTroia £xouv Xopnynoei opudved.
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MNa Tnv 600 1O dUVATOV PEYAAUTEPN ETTITUXIO TNG aAAAYNG TOU QUAOU
Ba mpétrel va yvwpidoupe TV aoTadr tepiodo. Tn tepiodo dnAadr otnv
oTroia yiveral n dla@opoTToinon TOU QUAOU. Z& OpIouévVa €idn OCOAOUOEIdWYV
yla Tapdadelyua, n mepiodog auth diapkei 10-40 nuépeg PETA TNV eKKOAAWN,
EVW OTa €idn TIAGmMOg n Trepiodog auTr apyilel T 10" nuépa péxpr Tn 40"
(Kavumpurath & Pandian, 1993a).

levikd, n omiyun ™G €vapéng tng Tmapéupaong, n Oidpkeia, n
doooAoyia, 0 TPOTTOG Kal TO €i00G TWV OPUOVWY, €ival Ol TTAOPAYOVTEG TTOU

emnpeddouv TNV aAAayr) Tou @UAou (Fujioka, 2002).

5.2 Texvikéc - Mé6odol

H mapaywyl TANOBUopoU €vOG @QUAOU UTTOPEI va E€QOPUOOTEI ME
EMITUXIO O€ €idn Wapiwv TTou TTapoucidlouv yevvnTIKO SIHOPPICHO, OTav TO
ATOoPO PBAvEl 0€ EUTTOPIKO PEYEBOG TTPIV wpPIPdoel yevvnTIKA. [Na TTapadelyua
ol BnAukoi TTAnBuouoi Tou KaAkaviou Katd Tnv aAieuon, evw Bpiokovtal o€
TIAEOVEKTIKI) B€éon, egauTiag Tou pey€éBoug Toug dev gival wpiyol (Hendry et al.,
2002, 2003 ; Tvedt et al., 2006).

Otr €UUECEG TEXVIKEG TIOU XPNOIYOTTOIOUVTAI YId TNV TTopaywyn
TTANBUOUWV €vOG QUAoOU oTa Wdpia atroTeAOUV xpovoBopa diadikacia Kai
aTTaITOUVTaI 2 YEVIEG TTPOKEINEVOU va TTIRBERAIWBOUV TA OTTOTEAECUATA TOUG
(Piferrer, 2001). lNa TTapadelypa, oTNV TTEPITITWON TOU KAAKAVIOU aTTaITouvTal
4-5 XpoOvia. 2ZUVETTWG, N TAUTOTTOINCON OTTOINOONTIOTE EVAAAOKTIKAG Kal
TaXUTEPNG TTAPAYwWYrS OA0BNAUKWY atouwyv cupBdaAel oTnv aglotroinon Tou

EUTTOPIKOU OPEAOUG TTOU TTPOKUTITEI ATTO TNV EKTPOQPT).
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O éAeyxog TnG d1aQOPOTIOINONG TOU @QUAOU €ival MIA ONUAVTIKNA
O1adIKaCIa KOl O€ PEPIKEG TTEPITITWOEIS ATTOTEAEI TO BACIKO OTOIXEIO yIa TNV
EKTPOO®N TPOTTIKWY KOl WaplwVv KPUoU YAUKOU vepou. [loAAG  wdplia
TTAPOUCIACOUV  QUAETIKO  BIHop@IouO, AauBdvovrag uttown  Onuavrtika
XOPAKTNPIOTIKA OTTWG 0 puBudg avaTrtugng, n nAIKia wpigavong Tou yapiou,
TO PMEYEBOG Kal TA HOPPOAOYIKA TOU XAPAKTNPIOTIKA.

2TOV KAADO TNG KTNVOTPOYIag N avtioTpo@r QUAOU XPpNOILOTTOIEITAl
oTNV TTAapaywyr evog @UAOU, TTPOKEIEVOU Va augnBei n TTapaywyr] KpEATOG

Kal yaAarog (Joerg et al., 2004).

5.3 AvTioTpo®n @UAOU

e ‘Eppeon avriotpo®n

H éuueon avriotpo®ry @UAou TTEPIAQUPBAVEl TNV OPHOVIKA TTapéupacn
oc 1XBudla Ta oOTToid  XPNOIKOTTOIOUVTAl OThn OUVEXEID VIO YEVVATOPEG
TTPOKEINEVOU va TTapdyouv atroydvoug €miBuuntol @uUAou. Katd tn didpkeia
TOU TTPWTOU OTadioU N Xoprynon Oppovwy gival duvaTh va TTPOKAAECEl ThV
avTIoTPO® @UAoU. Me autd Tov TPOTTO €ival EQIKTO apoevikd (XY) droua ue
XOpPrynon oloTpoyovwy va Trapdyouv wdpia Kal BnAukd (XX) dtopa PeE Tn
XoprAynon avopoyovwy va TTOPAYOUV OTTEPUA. 2T CUVEXEID YIVETAI ETTIAOYA
TWV KATAAANAWYV YEVOTUTTWYV Kal N dlaoTaupwar] TOug odnyei oTn Trapaywyn
Movo@UAwY TTANBucpwy (Maoxog, 2004).

MNa TTapddeiyua o1o KaAKAvi, cuoTnua @uAlokaBopiopou (XX: BnAukd,
XY: apoevikd), o TTpoadlopIouOS OAOBNAUKWY ATOUWY OTTOTEAEI TTPWTAPXIKO
OTOXO KaI ETITUYXAVETAI MECW TNG «APPEVOTTOINONG» Twv  BnAuKwv
ammoBeUdTWY XOoPNYWVTaG TnVv OuvleTikr TeoTooTepovn MDHT (n otroia
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XPNOIYOTTOIEITAI VIO TNV dIAQOPOTTOINCN TOU QUAOU), WOTE va TTapaxBei éva
VEOG QQIVOTUTTOG TA OTToi0 avagEpovtal wg avopoTtroinuéva BnAukd. 2T
ouvéxela Ta avopoTroinuéva BNAUKA drtopa TTou TTapdyovTal dIoCTAUPWVOVTAI
ME Kavovikd BnAuka XX, TTapdyovtag oAoBnAukoug artroyévoug (Piferrer,
2001).

To TTAcovéEKTNUA QUTAG TNG MPeEBOdoOU oe oxéon HeE TNV dAPeEon
OnAukoTtroinon pe 17B-010TPadIOAn, E€ykeiral OTO OTI T OTEPOEId Oev
xopnyouvTal oTa Ydpia TTou TTpoopifovtal yia avopwtTivn KAatavaAwaon, aAAd
MOVO oToug yevvriTopeg (Tsoumani et al., 2008).

‘EMPEON avTIOTPO@ QUAOU, £EQAPPOCETAI KUPIWG YIa Ta WApIa T OTToix
TTPoopPICoVTal YIO KATAVAAWGOT TTPOKEIMEVOU Va PNV éABouv ot dueon €mTagn
ME TTPOOBRKN OpHOvVWY, UTTO TNV TTPOUTTOBE0N OTI £va PEPOG TOu TTANBUCOU
gival Aueca ouvOEDEPEVO PE TNV AVTIOTPOPI QUAOU, VW KATA TN wpiyavaon ol
«Vv€ol yoveicy TTou avayvwpifovTtal, SIa0TAUPWVOVTAl PE TNV PNTPIKA YeEVId
woTe va TTapaxOei TTANBUoPOS pe Eéva @uAo (Cowan et al., 2010).

O1 Hendry et al. (2003), epdpuocav £va eTITUXEG TTPWTOKOAAO yia TNV
eAeyxouevn TTapaywyr] oAoBnAuKwv atouwv KaAkaviou. AAa €idn waplwv
OTO OTIoi0  TTPAYMATOTTOINBNKE avTIoTPOP @QUAOU JE E€TTITUXia €ival n
Ip1diCouca méoTpo@a (Oncorhynchus mykiss) (Bye & Lincoln, 1986) kai n
KiTpivn TTékpa (Perca flavescens) (Malison & Garcia-Abiando, 1996).

21NV €ikOva 23 arreikovifovtal o1 duo péBodol TTapaywyns oAoBnAukwy
TTANBuUoWYV, N AueEon Kal N €uPeon PEBODOG avTIOTPOPNS PUAOU, CUPPWVA HE

Tov Piferrer ( 2001).
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A) DIRECT FEMINIZATION. ANY GENETIC SYSTEM

SEXUALLY UNDIFFERENTIATED FISH

Estrogen
h
Treatment

ALL- FEMALE STOCK

B) INDIRECT FEMINIZATION. FEMALE HOMOGAMETY

Fo XX XY
Q o

Androgen
Treatment

Fq XX XXo™ XY XX
9 NEOMALE o Q
I * |
Fa XXQ XX XY
Q o
100% female 50% male

50% female

Eikova 23:MéBodoi Tou rapdyouv oAoBnAukoUg TTANBuauoUc. To didypaupa deixvel
TNV dueon péBodO «BnAukoTToinaNG» XPNOCIMOTIOIWVTAG OIoTpoyova (A), KaTaAAnAa
ylo k&Be olvotnua @QUAETIKAG dlagopoTroinong, Kal TNV €uueon  PéBodOo
«BnAukotroinong» Me avdpoyova (B), katdAAnAa povo yia €idn pe BnAukoug
opoyauéTeg (Piferrer , 2001).

e Apeon avrioTPOPn

Quoikég  Kal  OuvleTIKEG  opudveg  (oloTpoyova  kal  170-

MEBUAOTEOTOOTEPOVN) XPNOIMOTTOIOUVTAI O€ TTEIPANATA AVTIOTPOPN S PUAOU, Ol

OTTOIEG AVAMIYVUOVTAI HE TN TPO®N TwWV Wapiwyv, ATTO TA TTPWTA OTAdIA
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EKTPOPNG TOU YapioU, OTTWG yIa TTAPAdEIYUO CUPPBAiVEl JE OTNV TTEPITITWON
TWV XOPTOPAYWV KUTTPIiVWV Kal acnpoi  Kutrpivwyv. O1  TeEXVIKEG TTOU
XPNOIJOTToIoUVTal YIO TNV QVTIOTPOPr] TOU QUAOU, TTPAYMATOTTOIOUVTAl OTO

oTAdIO TOU YOVOU.

e [luvovyéveon

H AéEn yuvoyéveon (gynogenesis), onuaivel rapaywyn amrd BnAuko kai
atroTeAeiTal Ao TIG AEEEIC gyno= yuvaika Kal genesis= yeved, yevvw (Maoyog,
2004).

H yuvoyéveon eival pia u€Bodog YeVETIKAG BEATIWONG TWV Wapiwy, n
oTroia  €xel  XpnoiyotroinBei  eupéwg yia TN PEATIWON  TWV YEVETIKWV
XOPAKTNPIOTIKWY o€ dldgopa ¢€idn wapiwv (Liu, 1993; Arai, 2001). Q¢
yuvoyéveon opileTal n TTapaywyr Kai avaTtrTugn oAoBnAUKWY Wapiwyv Xwpig Tn
YEVETIKI] OUVEICQOPA TOU OTTEPHUOTOC KAl €U@AVICETAI KUPIWG OE QUOIKOUG
TTANBUOPOUC TWV KATWTEPWY OTTOVOUAWTWYV (Zhang, 1996 ; Luo et al., 2011).

MANBuopoi evog puévo @uAou, TTapdyovtal Pe yuvoyéveon. H uéBodog
auTr) €ival pia d1adikaoia ayevoug avaTtapaywyrng OTTou Ol aTTOYyovol Twv
YapIwV KANPOVOUOUV JOVO TO PINTPIKO YEVETIKO UAIKO (Piferrer, 2001).

ZUuewva pe Toug Linhart et al. (1995), katd Tn yuvoyéveon Ta
oTrepPaTolwapla eV CUPUETEXOUV OTN dnuioupyia Tou véou yovidiwuartog. H
QTTEVEPYOTTOINON QUTH UTTOPE va TTPOEABEI €iTE QUOIKA €iTE TEXVNTA PE €KBEON
TOou oTTEPUaTOlwapiou o€ UTTEPIWDAN aKTIVOPBOAIa.

Edv dev ouuBei kapia €CwTEPIKN TTAPEUPACT, TO YUVOYEVETIKO £URPUO

e€ehiooeTal wg atrAoeIdéC YeTd TNV atroBoAr Tou 2% TToAIkoU owudTiou  Kal
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dev (el ouvnBwg TTépav Tou oTadiou Tou AekIBIKOU odkou. KatdAAnAn Opwg
eTEUPAoN UTTOPEI va TTPOKAAECEI DITTAOEIDIO KOl TO YUVOYEVETIKO €UBpuo va
QavaTTTUXOEi Kal wg opoCuywTIKO dtouo (MNaoxog, 2004).

TETol0U €idoUg eTTEPPRAON €ival N €KBECN TWV YOVIUOTTOINUEVWY WAPIWV
o€ BepuIkO Yuxpod ook (Maoyxog, 2004) | o€ pnxaviké ook (1r.x. 8.000 psi yia
2 min) (Peruzzi & Chatain, 2000). YTrapxouv dU0 TUTTOI YUVOYEVECONG:

v MeIwTIKN YUVOYEévEDN

Katd 1n pewtikl yuvoyéveon (Eikéva 25), adpavotroiouvrial T
otepuaTolwapla pe €kBear) Toug o€ akTivOBoAia UV Kal oTn Cuvéxela yiveTal n
yovigotroinon Me Ta  wapla. Me Tn €icodo TOU adpavoTroinuévou
otmrepuaTolwapiou 0TO WAPIO TTPOKOAOUME TTEPIBAAAOVTIKO OOK (BEPUIKO R
Wuxpo) yia va gutrodicoupe Tn €000 Tou BEUTEPOU TTOAIKOU CWHATIOU ATTO TO
wdapio (XX: 2n, XY: 0n). Mg autdv Tov TpoTTO £TTiITUYXAvouue Tn dirAogidia 0To

¢uBpuo (Eikéva 25) (Peruzzi & Chatain, 2000).

Eikéva 25: MeiwTikr} yuvoyéveon ue TrepiBaAlovTiké ook (Lutz, 2001).
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v MitwTikAq Fuvoyéveon
O pnxaviopdg TG UITWTIKAG yuvoyéveons (Eikova 26), epunveveTal wg
N OUYXWVEUCN TwV TIPOIOVIWV TNG TIPWTNG MITWTIKAG dlaipeong Tou
ammAogidoug CuywTtou. H ouykpdtnon OnAadn Twv XPWHOOWHATWY TTOU
dImAacidoTnkay, ONUIOUPYWVTAG HE aQuTOV Tov TPOTTO oudluya dAtoua

(Maoyxog, 2004).

Eikova 25: MitwTik yuvoyéveon pe epiBailovTiké ook (Lutz, 2001).

Zuuowva pe Tov Piferrer (2001) T10 ammAocidég EuPpuo ugioTaTal
BEPUIKO OOK ] OOK TTiEONG KE ATTOTEAEOHUA Va aTToKaBIoTd Tn dirTAoidia Tou. H
YUVOYEVEON XPNOIMOTIOIEITAI WG MIA TEXVIKN YIA TNV TTAPAywYr €vOG POvVou
@UAou (Eikova 26) 6mmwg yia mmapddeiyua cupPaivel oty TTapaywyr Tou
Koivou kutrpivou (Cyprinus carpio) (Luo et al., 2011), Tou Puntius gonionotus

(Silver barb) otnv TaiAdvdn (Pongthana et al., 1999).
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EvrouTtoig onfuepa XpnOoIYOTIOIEITAI yIa €PEUVNTIKOUG OKOTTOUG aTTd
TTOAAOUG epeuvnTég (Piferrer, 2001).
JCC(?)
Gynogenesis

Y
GJCC(?)

MT treatment

GJCC Matin Crossing :
S?Q".}u"'c‘:,'g’,,"' MT treatment

Cycle / AT(&) s 2nFCC(R) 3nFCC(2)

3nCC

Eikova 26: MeveTikd dévipo TTapaywyng d1apopwy €I0WV KUTTPIVOU Ot PEYAAN
KAipaka (Pongthana et al., 1999).

(Ere€nynon 6pwv: JCC: latrwvikog KuTtrpivog; GJCC: MNuvoyeveTIKOG latmwvikdg
KutTpivog; RGJCC: AvtioTpo@ry ®UAou; AT: YBpidio; 2nFCC: OAoBnAukd dtoua
KuTtpivou; 3nFCC: OAoBnAukd dtopa kutrpivou (TpitTAocidia); 3nCC: TpirTAocidia.)

5.4 XpWHOOWUIKOG S1aXWPIoUOE OTTEPUATOS

O1 TeXVIKEG TTOU XPNOIJOTTOIOUVTAl YIa TNV Trapaywyry €vog @QUAoU
TTAPOUCIACOUV UEIOVEKTANATA, OTTWG Yyia TTApAdEIlyUa n Xpron opgovwy. H
MEBODOG TTOU KaBIEPWONKE yia TNV TTapaywyr €vog @UAou PBacileTal oTov
XPWHOOWWIKG dlaxwpiopd Tou omépuatog (Garner, 2001). H texvik auth
EQAPPOLeTal OTNV  €KTPOPN, MEOW TNG OIAdIKACIOG QATTOMOVWONG TWV
oTTrepparolwapiwy.

H Ttexviki TTEPIAQUPBAVEL, TN XPNON KUTTOPOUETPWY PONG TTPOKEINEVOU
va diagopotroinBolv Ta Xpwuoowuata X kal Y Twv otrepuaTolwapiwv
Baoifouevol 010 Xxpwuoowuikd DNA. Ta otreppatik@ KUTTAPA OTN OUVEXEID

TagivopouvTal autopata e PAcn To @QUAO, evw TO ETMIOUPNTO QUAO TOu
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oTrepUaTOlWapPiou ETTIAEYETAI  TTPOKEIMEVOU  va  yovigoTroinBei 10 wdpio
(Garner, 2001).

H epapuoyry @Bopiopolu  evepyoTTOIEl TV TALIVOUNON TWV KUTTAPWY
(FACS: Fluorescence-Activated Cell Sorting), kal XpnoILOTTIOIEITAI OTA
oTayovidla TToU TTEPIEXOUV  €mMBUUNTA  KUTTAPA. AUTd TagivOpouvTdl Of
TTANBUOPOUG PE APOEVIKA Kal BnAUKd, oI OTToiol PTTOPOUV va WuxBouv, va
a1rolnkeuToUV Kal va Xpnoiyotroinbouv yia TexvnT yoviyotroinon (Seidal,
2009). H Texviki dlo@opoTToinong TOU OTTEPPATOC ATTOTEAEI Eva TTAEOVEKTNUA
yla Tov KAGdo TnG udatokaAAiEpyelag OI10TI TTapéxel TTOANG o@éAn yia Tnv
TTapaywyr TTANBUo WY TTou atroTeEAOUVTAI ATTO éva QUAO Kal OXETICOVTAI JUE TIG
dlapopéc oto DNA (Ocalewacz et al., 2008a). 2tnv TTPAYMATIKOTATA OPWG
ENAXIOTEG E€PEUVEG €XOUV TTPAYUATOTTOINBEI OTA KUPIWwG €EKTPEPOPEVA  €idN

XWPIG OuwWG va £xouv e€axBei ac@alni ocuutrepdouaTa.

5.5 EQapuoyn o€ EKTpEQOUEVA €idNn

H xprijon oioTpoydvwy yia TNV TTapaywyr] oA0BnAUKwWY yapiwv oTnv
udaTokaAAiEpyEla Ta TeAeuTaia xpovia augnbnke. Ta oloTpoydva EXouv
EQPAPUOOTEI 0 TOUAAXIOTOV 56 BIaQOPETIKA €idn UdPORIWV OPYAVIOUWY Kal
xpnoigotroinbnkav 12 SIaQOPETIKEG OIOTPOYOVIKEG ouTieS (3 QUOIKEG Kal 9
ouvOeTIKEG) (Mivakag 7).

21ov Trivaka 6 Trou akoAouBei, or Devlin & Nagahama (2002)

TTapabéTouv €idn Wapiwv OTToU £XEI EQAPHUOTTEI N XPran OI0TPOYOVWV.
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Mivakag 6: Mapadeiypata 1dwv Kal TTapeufdocwy (a1d Devlin & Nagahama,

2002).
Eidn MT d60on Xpoviki Aldpkeia
Chinook salmon 400 (pg/l) Katd tnv ekkdAaywn
(Oncorhynchus tshawytscha)
Tilapia 5 pg/ml Na 75h petd TNV
(O.nilaticus) eKKOAaWnN.

50mg/kg feed

MNa 40 nuépeg PETA TO

TTPWTO TAICMQ.

Common carp

(Cyprinus carpio carpio)

100mg/kg

40-70 nUEPEG PETA TNV

yovigotroinon.

O  Piferrer (2001), kdvovtag IO QvaokOTTNon O €va TTARB0G

TEAEOOTEWV €IOWYV TTOU UTTECTNOAV OPMOVIKA TTapéuBacn PE OKOTIO va

TTapdyouv 0oA0BnAUKOUG TTANBUCHOUG, dnUIoUPYNCE TO TTAPAKATW OIAY PN

3 omou @aivetal kaBapd n oxéon TOU UTTAPXEl METAEU Tng OO60NG TwV

OIOTPOYOVWYV Kal TNG SIAPKEIAG TNG SIOTPOPIKAG BepaTTEiag.
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@ 180 —| O A. anguilla ® Estradiol-17p
m - -
O 160 — O 17a-Ethynylestradiol
S
b= =
E 140 — C. carpio
E B L
120 -
<
w -
X 100 — @ D. labrax
L - _ ® C. lazera
(o) 80 —° bonenens:s @ A. japonica
z — 5 s
—~ __S. fontinalis
O 60— “ s ® P. olivaceus
= 0. latipes —
é B s TS i 0. aureus
40+ G0 O —g——__ O
= - - MyKiss O. spilurus  B. splendens ™ — —0—_
0 T 8. S saiar P. sphenops -
20 - 8 . O @1 punctatus T. pectoralis®
41 E  O.mossambicus O 0. aureus C. nigrofasciatum
S 0. niloticus 0, mossambicus -9

0 I I I I T I T I
0 25 50 75 100 125 150 175 200 225

DOSE OF ESTROGEN (mg/Kg food)

Alaypappa 3:Al0TpoPIkéG Bepatreieg TTou odnyouv e 0AoBnAukoUg TTANBUCHOUS
o€ TTANB0G TeEAeooTéEWY .H Siakekopuévn ypauun Ogixvel TNV TITWTIKA TAon TNG 0XE0NG
METAEU TNG 660N Twyv oIoTpoyovwy Kal TNG didpKelag xopriynong autwy (A.anguilla
kal C. carpio dev uttoAoyiCovTal) (amo Piferrer, 2001).

Ytdapxouv 1TepIOcOTEPA aTTd 25.000 €idn Wapiwy OTa OTToI €XEI YiVEl
OPUOVIKN BepaTtreia ye 0I0TPOYOVaA, €K TwV OTTOIWV To 64% eival wdpia yAukou
vepou, 10 21% eival wapia Bahacoivou vepou. To 11% Twv wapiwv givai
avadpopa kal 10 4% autwv eival katadpopa. To 91% Twv wapiwv eival
YOVOXWPIOTIKA,  €&VW  TA  UTTOAOITTA  TTOPOUCIAouV  TTPWTAVOPIKO

EPUAPPOBITIONO, TTPOKEIMEVOU va TTpowBricouv Tnv aAAayry Tou QUAou o€

OnAukd.
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Agv UTTAPYXOUV ava@OPEG  XOPHYNONG OIOTPOYOVWY O€ £PPAPPOdITA
dtouq, yia TNV TTapaywyr] oAoONAUKWY Waplwy Kal yia Tov EAeyX0 TOU QUAOU
ME Yopriynon opudovwyv oTta wdpla (appevoTtroinon, BnAukotroinon oTeipa)
oupTTEPINaMPBavouEVWY  TwWV  gpeuvwv  Twv: Schreck, (1974); Hunter &
Donaldson, (1983); Yamazaki, (1983); Billard, (1989); Dunham, (1990);
Pandian & Sheela, (1995); Patin, (1997).

2TOoV TTivaka 7 TTou oKoAouBei TrapouciddovTal €idn Waplwyv TTou
xopnynobnkav ouveleTIK& Kal QUOIK& OIoTPOYOVa HME OKOTTO TOV €AEyXO TOU
@UAou. H épeuva auth €yive ammod Ttov Piferrer (2001) kai trepIAauBavel
TTEIPAPATA TTOU £X0UV Yivel attd éva TTARB0G TIOTNUOVWY aTTé OAO TOV KOOHO

Kal Eekiva atrd 1o 1937 €wg 10 2000.
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Mivakag 7: Eidn wapiwv TTou xopnyndnkav cuvOETIKG Kal UOIKA 0I0TPoydva Pe OKOTTO Tov €Aeyx0 Tou @UAoU (1937-2000)(atrd

Piferrer,2001).
Oikoyéveia Eidn Koivé évoua OioTtpoyodva Alaxeipion Ava@popEg
Anguillidae Anguilla anguilla European eel EE2 Tpoopn Colombo and Grandi (1990, 1995)
Anguilla japonica Japanese eel E2 Tpoopn Degani and Kushnirov (1992) ,
Andersen et al.(1996)
Cyprinidae Cyprinus carpio Common carp DES Tpoopn Satoh et al.(1992)
E2 Tpoopn Chiba et al. (1993)
El Eppartrion Castelnuovo (1937)
E2 Tpoopn Sathyanarayana Rao and Satyanarayana Rao
(1983)
DES Tpoopn Komen et al. (1989)
El,E2 Tpoopn Basavaraja et al.(1989, 1997)
Carassius auratus Goldfish El, E2 Tpoopn Sehgal and Saxena (1997a,b)
E1 Tpoon Yamamoto and Kajishima (1969)
Pimephales promelas Fathead minnow DES Tpoopn Yamamoto (1975b)
E2 EpparTion Schreck (1974)
Miles (1997) , Kramer et al. (1998 )
Cobitidae Miles-Richardson et al. (1999)
Misgurnus anguillicaudatus Mud loach El Kubota and Hatakeyama (1987) ,.
Kubota et al. (1988)
M. mizolepis Mud loach E2 Epparrion Kim et al. (1997)
Ictaluridae Ictalurus punctatus Catfish E2 Tpoopn Goudie et al. (1983),Gannam and
Lovell (1991)
Clariidae Clarias lazera Airbreathing catfish E2 Tpoon Liu et al. (1996)
Salmonidae Oncorhynchus mykiss Rainbow trout E1l Eppdarmmon Padoa (1937, 1939a)
E1,E2 Tpoopn Okada (1973, 1985)
El Tpoopn Jalabert et al. (1975)
E2 Eppdammon kai/y | Simpson (1976)
TPOYN Johnstone et al. (1978)
Bye and Lincoln (1986) ,Goryczko et al. (1991)
DES, E2 Sower et al. (1983)
E1E2,EE2, Chevassus et al. (1988)
Hexestrol
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Salmonidae Salmo trutta Brown trout E2 Epparmion Ashby, (1957)
Estrogenic compound | EpBdatmion Poston, (1968)
Salvelinus hamaycush Lake trout E2 Tpoopn Wentrom (1975), Herman & Kincaid (1991)
S. fontinalis Brook trout E2 Tpoon kai/ry euBdrmmion | Johnstone et al. (1979b) , Parks and Parks,
(1991)
Salmo salar Atlantic salmon E2 Tpoen kai/f eupaTmion | Simpson (1976) , Johnstone et al. (1978) ,
Herman and Kincaid (1991)
DES, E2 Tpoen Sower et al. (1984)
Oncorhynchus kisutch Coho salmon E2 EpBatmion kai Tpogn Goetz et al.(1979) , Donaldson and Hunter
(1982)
E2 Eupdarmion Hunter et al. (19860 , Piferrer and
Donaldson ( 1989, 1994)
E2 Tpoon Redding et al.(1987)
DES Tpoopn Schreck and Fowler (1981)
E2 Tpopn kai euPAaTTIoN Donaldson and Hunter (1982),
Wertheimer and Barnum (1984)
. E2 EpparTion Hunter et al. (1986)
O. tshawytscha Chinook salmon E2,EE2 Epparmmion Piferrer and Donaldson (1992)
E2,EE2,ME2 EpparTion Solar et al. (1994)
E2 EppatTion Nakamura (1978, 1981, 1984)
O. masou Masu salmon Nakamura and Takahashi (1985)
E2 Eppatmion kai Tpoen Donaldson and Hunter (1982)
O. gorbuscha Pink salmon E2 Eppdarmmon Nakamura (1984)
E2 Tpoon Redding et al. (1987)
0. keta Chum salmon
Mugilidae Mugil cephalus Grey mullet E2 Toph Chang et al gi?sg:l)g%)
Atherinidae Odontesthes bonariensis Pejerrey E2 Tpoopn )
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Centrarchidae | Pomoxis nigromaculatus | Black crappie DES, E2 Tpooen Al-Ablani (1997)
Lepomis macrochirus Bluegill DES, E2 Tpoon Al-Ablani (1997)
Percidae Perca flavescens Yellow perch E2 Tpoopn Malison et al. (1986) ,
Malison and Garcia-Abiado (1996)
Sparidae Mylio macrocephalus Black sea bream ? ? Hibiya (1972)
Acanthopagrus schlegeli | Black porgy E2 Tpooen Chang and Lin (1998)
Chang et al. (1994, 1995a,b)
Sparus auratus Sea bream E2, EE2 Tpoopn Condec and Canario (1999)
Cichlidae Oreochromis aureus Tilapia aurea «Female.hormone» Eppartmon kai Tpo®n Yashouv and Eckstein (1965)
DES, DES-DP Eupanion Eckstein and Spira (1965)
E1l1,E2,E3 Tpooen Jensen (1976)
DES, E2, EE2 Tpooen Hopkins (1977),
Hopkins et al. (1979)
EE2 Tpoon Kittler (1986),Melard (1995)
E2, EE2 Tpoon Mair et al. (1987)
DES, EE 2 Tpoon Rosenstein and Hulata (1994)
Hemihaplochromis EBA EuBarrion Muller (1969), Hackmann (1971),
multicolor Hackmann and Reinboth (1974)
Oreochromis Tilapia mossambica EE2 Tpoon Nakamura and Takahashi (1973)
mossambicus E1l Tpoopn Guerrero and Guerrero (1976)
DES Tpoon Varadaraj (1989)
Basavaraja et al.(1990)
DES,E2,EE2 Tpoopn Varadaraj (1989)
E2 Eupdmmon Rosenstein and Hulata (1992)
DES, E2 Tpoopn Rosenstein and Hulata (1994)
Oreochromis niloticus Tilapia nilotica EE2 Tpoon Nakamura and Takahashi (1973)
Yoshikawa and Oguri (1978)
DES,E1 Tpoon Tayamen and Shelton (1978)
E2 Tpoon Chipunga (1987)
DES,EE2 Tpoon Potts and Phelps (1995)
DES,E2,EE2 Epparmion Gilling et al. (1996)
DES Tpoon Abbucay and Mair (1997)

Tuan et al. (1999)

2uvTuAoeig (ovouaToAoyia Twv TTapaywywv XnUIKWv o€: Anonymous, 1996):DES, diethylstilbestrol;DES-DP, diethylstilbestrol
diphosphate; E1, oestrone; E2 , oestradiol-17b; E3, oestriol; EB, oestradiol benzoate; EBA, oestradiol butyryl acetate; EE2 , 17a-
ethynyloestradiol; EP, oestradiol propionate; Euvestin, diethylstilbestrol dipropionate; Hexestrol, dihydrodiethylstilbestrol; ME2 ,
14,15-methyleneoestradiol.
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5.6 Kutrpivol

H yeveTIKiy BEATIWON OTOV KOIVO KUTTPIVO, CEKIVNOE APKETEG OEKAETIEG
mpiv (Balon, 1995).

O1 Luo et al. (2011) mrapouciacav HEAETN yia PAdIKh Trapaywyn
oAoBnAukwyv TpITAOEIdWY TOUu Xpuoodwapou Carassius auratus red var e
ouvduaoud yuvoyévnong, avtioTpo®rg QUAou Kal dITTAOEIdN -TETPATTAOEION
uBp1diopou. Tponyoupévwg, €ixav onuioupynoel évav  aANOTETPATTAOEION
TTANBuo S KuTTpivwy (4n = 200) a1rd UBPIBICUS PETAEU KOKKIVOU XpUCOWaPOU
(Carassius auratus red VAR Q) kail koivoU kutrpivou (Cyprinus carpio &).
Emiong onuiotpynoav oAoOBNAUKG  yuvOyevETIKA  OITAOEIdN IOTTWVIKOU
xpuoowapou (Cuvieri Carassius 2n = 100). Akéun TTapriyayav apoevika
dIrAog1dr) yuvoyevi Tou idlou gidoug, pe xpon 17a-ueBulotecTooTEPOVN OTO
yovo, n OTToia 0drjynoe oTnV TTapaywyr yevvnTikd BewpoUueva yuvoyevnTIKG
apoevIKd. TeAIKA, Ta ApOEVIKA auTd XpnolhoTToinenkav yia diaotalpwon HE
Ta OnAukd OmTAo€idf] yuvoyevly TOU IOTTWVIKOU XpuoOwapou Kal MPE Ta
aAloteTpatrAocidr]  BnAukd, Pe  ammoTéAecua TNV TTApAywyn  Tou
AVOTTOPAYWYIKA IKAVWV  0AOBNAUKWY BITTAOEIOWY 1ATTWVIKOU XPUoOWapOoU
(2n=100) ka1 oTeipwv oAoBNAukwv TpITTAoEIdWY UBPIBiwv (3n = 150)

QAVTIOTOIXWG.

5.7 2oAopoi
Ta apoeviK& ATOUA OPICHEVWY OTEAEXWY COAOUOU WPINACOUV YEVETIKA
VWPITEPA ME OTTOTEAECUO VA MEILVETAI TO BEATIOTO €UTTOPIKO HEYEDOG TOU
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Waplou. H avTIHETWTTION TOU TTPORAAKATOG AUTOU ETTITUYXAVETAI JE TTAPAYWY
oAoBNAukwyv atopwyv ocolopou (Oncorhynchus tshawytscha), o1 oTroiol
ATTOTEAOUV TO PEYAAUTEPO PEPOG TNG TTapaywyrnS oTov Kavadd (Anonymous,
2009). O colopog d108£Tel TO Xpwudowpa XY 1o 0110i0 KABOPICEl TO QUAO Kal
gival oTaBepsd, EMITPETTOVTAG TNV Trapaywyr KaBapwv TTANBUCHWY TTOU
atroteAouvTal atrd ATOPA PE XPWHOoWHa XX.

loTOPIKA aUTO £xEl €TTITEUXOE e aAAayr) TOU QUAOU, OTTOU O€ £Eva PEIKTO
apiBud atéopwv Xopnyouvtal avdpoydva ot veaprny nAkia pe oTdéxo va
Tapaxbouv XX OnAukd Ta OTToi0 OTTOKTOUV QOPOEVIKA XOPAKTNPIOTIKA
(appevotroinon TTANBuooU) Ta oTToIa TTEPIEXOUV TO XPpWHOoWHa XX Kal XY.Ol
OUOo TUTTOI APOEVIKWY OTOPWY €XOUV dIaXwWpPIOTEI 0 €vag attd Tov GAAO WG
29[

1. Alaotaupwon KABe aTtOéuou TToU TTAPAYETAl PE TA KAVOVIKA
BnAukda dropa TTpokelgévou va Trapaxbouv BnAukda droua (n
MEBODBOG gival xpovoBodpa diadikaoia).

2. XpnOIYOTToIWVTAG IDIQITEPA  XOPAKTNPIOTIKA TTOU  UTTAPXOUV
peTagu XX kal XY dpOeVIKWV aTtOopwv  (TTPOKOAWVTAG TO
XOPOKTNPIOTIKO aUuTO QTTAITOUVTAl HOKPOXPOVIEG OIATPOPIKES
AywYEG, EVW Ta atToTeEAéTPaTa Oev ival agioToTa).

3. Tautotroinon Twv  epUaPPOdITWY  yovadwyv, n oTroia  €ival
EVOEIKTIKI] TOU XpwHooWwPaTtog XX (aAAG epgaviletal yoévo o€
éva HIKPO TTOO00TO TOU QUAOU TTOU QVTIOTPA®NKE Kal gival
avagIoTTIoTO).

4. H xpAon Tou XPWHUOOWHWIKOU O€iKTN Y OTO YEVETIKO UAIKO OTTOU

MTTOPEl va d1akpIBei o yevoTuttog XX Kal XY.
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O oohopog  cival €va  €idog Wapiou pe HPEYAAN €ePTTOPIKA agia Kai
TTOPOUCIACEl PETPIO €WG UWNAG eTTiTTeda TTPOWPENG WPINAvVoNG Ot OpPIoHEVA
oTeAéxn Tou. EMTTPdoBeTa, N €viaon Ke@AAAiou yia TNV €KTPOQr] autou Tou
€idoUG €ival eCAIPETIKA UWNAN, UE OUVETTEIQ N aVATITUEN OAOBNAUKWY aTOPWV
va TTapouciadel onuavTikd 6QeAOG yia TV ekTpo@r) Tou. H péBodog yia Tnv
Tapaywyrp €vog oAoBnAukoU artopou TpwTou oTeAéxous (Eikdéva 28),
ouvioTatal otnv €¢ng diadikaoia (Anonymous,2009).

1) H TTpwtn YEVIA ATTOKTA QPOEVIKA XOPAKTNPIOTIKA (appevVOTTOinon).

2) Avatrtuén evog yevetikoU OeikTn OTTOU Ba XPnOIYOTTOIEITAl YIa VA
O1akpIBoUV Ta apoevika atopa (XY) atrd Ta OnAukd atopa (XX).

3) 'EAeyx0G KABe waploU Pe TO YEVETIKO OEIKTN yIA TNV ATTOPAKPUVON
TWV apoevIKWY (XY).

4) ETraAnBeuon Tng amoudkpuvong Twv apoevikwy (XY) TTou
Tapouciddouv  auénuévn wpigavon kKal  To  Ceuydpl  TTOU
TTapouoiddel To BnAukS xpwuoowpa (XX), yia va TrapaxBei éva
Meiyua apoevikwy (XY) kal BnAukwyv (XX) atroyovwy.

5) 'EAeyx0¢ CeuyapwPaTOG OTA WAPIA TA OTTOIa €ival YEVETIKA BNAUKA
aropa (XX-aAAG @aivovTal va €ival apoevIKA Kal TTapdyouv
OTTEPUA) ME QUOIOAOYIKG BnAUKA (XX) TTPOKEINEVOU Va TTapayxBouv

oAoBnAukoi atrdyovol wapiwv (XX).
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XX Onivkd X XY apoegvikd

[Mapaywyn oAobnAvkov amoydvav
Y Topoy®yn tAnfocuov

Eikéva 28: Aiaypoppatikrp Topeia  TTapaywyns oAoBnAukwv dlapécou NG
QTTOKTNONG APOEVIKWY XAPAKTNPIOTIKWYV (GPPEVOTTOINGN) KaIl YEVETIKOG EAEYXOG
(Anonymous, 2009).

2Upowva pe Tnv €peuva Tou die€flyaye o Anonymous (2009), o
TTANBUO PGS TOu COAOPOU, OTTOKTA QPOEVIKA XOAPAKTNPIOTIKA O€ HIa TTEPIOdO
TEVTE €TWV META amd xopriynon MeBuAoTeoTOOTEPOVNG. H eKTPO®R) TWV
WYOPIWV  OUVEXIOTNKE  MEXPI VA  WPIMACOUV  YeEVVNTIKA  WOTE VA
XpPNoiuoTtroinBouv yia yevvnTopeS. H yevoTUTTIKr) avAAuon Kail TO YEVETIKO QUAO

yia TNV TTapaywyrn atéuwy coAopou TTapouacialovTal OTov TTrivaka 8.
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Mivakag 8: Mapaywyr atépwy coAopou evog euAou (Mnyr:Anonymous, 2009).

XapaKTnpIoTIKA ‘ETOG

1° 2° 3° 4° 5°
ATtoua 522 591 582 158 210
% ATOUWV PE APOEVIKA XAPAKTNPIOTIKA 1% 4% 33% | 41% | 86%
% avwpiya atoua 9% 38% | 55% | 41% | 14%
Ap1Buég atroydvwy 1600 | 1600 | 1600 | 600 | 600
% OnAuKwV aTToyovwv 100% | 95% | 100% | 100% | 100%

DaIVOTUTTIKG apOeVIKA TTou TTpoEpxovTal atd BnAukd yevoTutio (XX)
EMAEXONKAV va XPNOIKMOTTOINBOUV WG YEVVATOPES YIa va dlaoTaupwBouv JE
Kavovikd OnAukd. To TpwTo £T0G¢ TNG TTAPAYWYNG, €va PEYAAO TTOCOCTO
ONAUKWY aTOuWV TTOPRYAYE OTTOYOVOUG TTOU TTPOEPXOVTAV OTTO  TETOIEG
dlaoTaupwoels. To deUTEPO XPOVO TA APCEVIKA TTOU ETTIAEXBNKAvV, avaAuBnkav
Kal BpéOnke va TTePIEXOUV TO Y XPpWHOOWHA. To deUTEPO £TOC T APOEVIKA
TToU TTaprnxdnoav e¢eTdobnkav Kal BPEBNKE va TTEPIEXOUV TO XpwWHOOoWHA Y.

ETTopéviwg 10 ApoeEVIKA TTOU  €U@AVIOTNKAV — TTPOKUTITOUV  QTTO
OQUTOOWMIKEG YEVETIKEG 1 TTEPIBOAAOVTIKEG €TTIOPAOCEIS, AAAG KaTd TTAOoQ
meavoTarta TTPoékuywav atd pia Tuxaia dlaoTaupwaon METAEU APOEVIKWV
YEVVNTOPWYV TTOU QEPOuV TO Xpwuoowua XY. Ta emoueva £€mn 10 100% Twv
amoyovwy TTou TraprxdBnoav Arav BnAukd ATtopa, atmodelkvUovTag HPE TOV
TPOTTO aUTO TN XPNOINOTNTA TNG MEBOGdOU yia TNV TTapaywyr] oAoBnAukwv
atopwv ooAopou, Oncorhynchus kisutch (Anonymous, 2009).

Me Ta OAOBNAUKA& GTOMO ETITPETTETAI N TTAPAYWYN MITPIK KOl WG €K

TOUTOU Ba TTPETTEl VO EVIOXUETQI N EKTPOPR Kal n Trapaywyr oAoBnAukwv
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ATOPWYV  YIO EUTTOPIKOUG AOYOUG. ZUVETTWG, Ta OnAUuKA OTeAéXn TTOU
TTpoépxovTal atrd Tov 0oAopo coho, odriynoav o€ au¢non TnG IKAvOTNTAG TOU
wapiou va trapayel utrpik (Eikéva 29), agou dirAacidotnke n moooTnTa, TTOU
TTPOEpXOovTaV aTTd TOov 00 apIBUO aTOuWV O OXEOon ME EKEva TTOU

XPNOIMOTTOINONKAV OTN KAVOVIKH EKTPOPH WAPIWV.

Eikéva 29: Mapaywyr UTTPIK METAEU QUOIOAOYIKWY Kal OAOBNAUKWY aTOHWY
ooAopou (atrd Anonymous, 2009).

2e OTl agopd OTnv avaTTuén Tou OoAopou dev TTapatnperidnkav
O1aPOPEC OTO PAPOG KAl OTO MPAKOG METAEU Twv TTapepPdocwyv Katd Tn
dIdpKela xopriynong opuovng (MeBuAoTeoTOOTEPOVNG) OTIC TPOYES. H auénon
Bdapoug Arav peyaAutepn Otav xopnynénkav 5 ppm opudvng (1847 g) oe
oX€0n ME TOUG oOAopoUG TTou Oev xopnynoenke kabBoAou opudvn Kai gixav
MéoO TeEAIKO Bdpog 1548 g yia didotnua 26 pnvwv (Hendry et al., 2003 ;
Imsland & Jonassen, 2005).

Emiong, ouUupowva pe tnv idia €pguva, n avamtuén ATav PeyaAlTePn
oTa OnAukda Wwapia (50%) o€ ox€on YE TA APOEVIKA ATOPA KAl KATA CUVETTEIA N
auénon auth ogeiletal oTn dilagopoTroinon Tou @UAoU. To 50% Twv BnAuKwy
oTov TTANBuCUOG TTou Oev EQAPUOCTNKE OPPOVIKA TTapéuacn auéhbnkav TTio

ypriyopa o€ Oxéon ME TO APOEVIKA ATOUA KOl ETTOMEVWGS N auénon Tou
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TANBuopou Trou xopnyndnke MDHT, o@elAdtav katd Kupio AGyo OTO
Qu¢NUEVO TTOO00TO TWV  QAIVOTUTTIKWY OPOEVIKWY Trou nAtav 97% Tou

TAnBuopou (Hendry et al., 2003; Imsland & Jonassen, 2005).

5.8 MéoTpoa (Oncorhynchus mykiss)

210 Wapia n  TEXVIKA TNG QVTIOTPOYNG QUAoU e€ival eupuTtaTa
o1adedopévn o€ TTOAAEG xwpes. H TTapaywyrp oAoBnAukwv aTtéuwyv oTnv
IpIdiCouca TréoTpoa (Oncorhynchus mykiss) eITUYXAVETAI JE TNV TEXVIKA TNG
QQAIVOTUTTIKNG AVTIOTPOYNS TOU QUAOU Kal ouvioTaTal:

2100101  a: oTn  xopnynon  avdpoyévou  oppovng  (17a-
pMeEBUAOTEOTEOTOOTEPOVNG-17MTT) pé€ow TNG TPOYNG o€ yoévo TIPWING
dIaTPOPNG

B: oTnVv €MAOY TWV WPINWV APCEVIKWY aTOPwV (XX) TTOU
€XOUV UTTOOTEI avTIoTPOYr] PAIVOTUTTIKOU @UAou. Katd 1o otddio autd, o
OIaXWPICUOS TWV avOPOTTOINUEVWY BNAUKWY aTOPWV aTTO TA QUOIOAOYIKA
QPOEVIKA €ival €QIKTOG a@OU O OTTEPUATIKOG AYWYOS OTA aAVOPOTTOINUEVA
BnAukd eival ateAng Kal ue doknon Trieong otnv KolAId ouxva dgv gival IkavA n
Ayn oméppaTtog. Katd OUuveETTEIQ QTTAITEITAI XEIPOUPYIKA aAQaipeEDn TwV
OPXEWYV, O TEMAXIOMOG TOUG KAl N ARwn OciyuaTtog Vyia TOV €AEYXO TNG
KIVNTIKOTATAG TWV OTTEPUATOlWAPIWY OTO MIKPOOKOTIIO CUPQWVA HE TNV
akoAouBn diadikacia (NaBavanAidng, 2004 ):
e ApaiwveTal TO OTépua Pe diIdAupa akivnTotroinong omépuarog (1"

apaiwaon) o€ avaloyia 1:10 (oTéppa:didGAuua).
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e TomoBeteital  tmoodéTnTA  S5m apalwhévou  OTTEPUOTOG  O€
QVTIKEIUEVOPOPO TTAGKA KOl EOTIACOUNE PE MIKPOOKOTTIO O€ PeyEBuvon
X40.

e [lpooTiBetal  1oodTNTA  S50Ml  TOU  BIAAUPOTOG  AKIVATOTTOINONG
omépuartog (2" apaiwaon) Kal TTapATNEOUUE TO TTOCOOTO KIVOUPEVWY
omeppaTolwapiwv. ‘Eva  1mooootd TouAdxiotov 50% KpiveTal wg
IKAVOTTOINTIKO, TTPOKEINEVOU va TTPOXWPAOEl n dladikacia Kataywugng
TOU OTTEPUATOG.

e AvAuIgn oTTépPaTog Pe dIGAupa atTé KpuoTTPOOoTaTEUTIKEG ouaieg [Nacl-
Kcl-CaCl2-Tris/Hcl(pH 9)-DMSO-AékIBog auyou KOTag] o€ avaloyia
1:3(ommépua:didAuPa) yia TNV TTPOCTACIA TNG KUTTAPIKAG MEUBPAVNG TOU
OTTEPUATOG  Kal TNV  atmoQuynl pnéng ¢ MPeuppdvng amd  TovV
OXNMATIONO KPUOTAAAWY TTAYOU.

e Tomobétnon omépuatog o€  TAAOTIKA  KaAaudkia  KaTdywugng
OTTEPUATOG, XwpenTIKOTATAG 0,5ml.

e TotobéTnon Twv KAAQUAKIWY 0€ UWoS 4cm TTAvw atro 10 uypd AlwTo
yia 9 min kal oTn ocuvéxela BuBion péoa oto uypd AlwTto oTo doxEio
atroBrkeuong OTTou Kail dIaTnEEITal yia EKATOVTADES £TN.

e [1a TNV ammowuén TOU OTTEPUATOC TOTTOBETOUME Ta KAAQUAKIO OF

udatéAouTpo pe Beppokpaaia 30C yia 10 sec.

214010 2 M) :dlo0TaUPWON AQUTWV PE WPINA BnAukd droua (XX)

A) Tnv avaTTuén Tou oAoBnAukou yévou
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H avAamtuén autwy Twv TEXVIKWV-PEBOOWYV YiVETAI OKOTTIUA YIOTI OTIG
IPI0ICoUCEG TTEOTPOPEG TO OPOEVIKO WPILACEI VwPITEPA OE OUYKPION HE TO
OnAuko6. H emmidpaon Tpiwv oppovwy (17a-peBulotectooTepdvn, 116 udpodu-
avdpooTedepidvn Kal 17 a aiBiv-1ecTooTePOVN) OTAV AVTIOTPOPH TOU QUAOU
Kal 0TV avatTugn tng 1p1didoucag TTEoTPoPAs PEAETAONKE atTd Toug Atar et
al. (2009). H opdada tou papTupa OIATPAPNKE ME EUTTOPIKEG TPOYES YIA
TEOTPOYEG XWPIGC TRV TTPOOONAKN oppovwy. Ta AEITOUPYIKA ApPOEVIKA HE
avTIoOTPO®H QUAOU avaTpd@nkav atrd TV ammoppoPnon Tou AeKIBIKOU GAKKOU
MEXPI va @Bdoouv o€ yevvnTiIKh wpigavon. Ta atmoteAéouata TG £peuvag
€deigav 6Tl N 17a-ueBuloTecTOOTEPOVN ATAV TTEPICOOTEPO ATTOTEAECHUATIKA
opuévn. O peyaAuTtepog AOGyog  avTioTpo@rG @UAou (86.6716.67%),
Taparnenibnke  otnv  opydda  Tou  xopnynbnke 3  mg/kg 17a
pMeBuAoTeoTOOTEPOVNG YIa didotnua 60 nuepwv (Atar et al.,, 2009). Oi
uttéhoireg U0  oppoveg (17a  aiBiv-teotooTepovn kKal 113 udpolu-
avdpooTedepidvn) €0eiEav PIKPOTEPOUG PUBPOUG aVATITUENG Kal TTAPOMOIa
atroteAéopata. Qotdéoo 0 PeyaAUTEPOG AOYOG pECOQUAOU (46.6716.67%)
Kataypdaenke otnv opada tmou xopnynobnke 30mg/kg 17 a alBiv-TeoTo0oTEPOVN
yia xpoviké didotnua 40 nuepwyv, aAAd o puBudg avdaTrTugng ATAV KATWTEPOG
TOoU 20% TTEPITTOU YIa OAa Ta UTTOAOITTEG OUADEG.

AT TNV GAAN TTAEUpd, Ta ammoTeEAéOPATA TNG £PEUvaGg TTou diEgnyayav
ol Gullu et al (2005), ATrav TTapouola pe auth Twv Atar et al. (2009) deixvovTag
TNV €midpacn TNG oloTPAdIOANG OTNV AVTIOTPO® TOU QUAOU VIO XPOVIKO
didotnua 140 nuepwv oI OTToIEC XwpioBnkav o€ 5 trepiodol. ZupPwva Pe TNV
MEAETN auTA, OTa veapd Kal avamTuooopeva IXOudia TEoTpo@ag nAikiag 35

NUEPWYV PETA TNV eKKOAawn, Xopnynbnkav 400mg/l pe euparmTion, dIAAUUATOG
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o10TPAadIOANG, yIa 2 WPEG, 2 QOPEG TNV €BOOUAdA yia XPoviKO didoTnua 4
EBOOUAdWY. TN OUVEXEID O YOVOG TNG TTECTPOPAG dIOTPAPNKE YIa dIdoTNUa
60 nuepwv pe 20mg/kg oioTpadioAn (Gullu et al., 2005).

H 1ToodtnTa Xopriynong tng oioTpadioAng eTnpeddel To pubud aAAayng
TOU QUAOU Kal Bpédnke va eival NG TaGENG Tou 100%.Ta OnAukd datoua
TEOTPOYPAG €ival KATAAANAQ £€aITIOG TOU KAAUTEPOU PUBUOU AVATITUENG KAl TNG

MEIWMEVNG YEVETIKAG wpipgavong TTou TTapouaciadouv (Bye & Lincoln, 1986).

5.9 KaAkdvi (Hippoglossus hipoglossus)

Mia otré TIC PEBODOUG TTOU XPNOIYOTTIOIEITAl YIO TNV Trapaywyn
oA0BNAUKWY aTtOpwyV KaAkaviou €ival N avTioTpo@r) UAOU PE XPpron OPHOVWV
(Shelton et al., 1978; Kommen, 1989; Piferrer, 2001). Z0upwva Pe TO TTEIPAPQ
Tou diegriyayav ol Hendry et al. (2003), n emruxia avTioTpo®nig @UAoOU
eCaptdrar amd 1N didpKela TNG OpHOVIKNG Bepatreiag (Slapkei 6 £BOoPAdES
oTav Ta IXBUdIa KaAkaviou éxouv pEoo pnRkog 30mm Kal Tn xopnyoupevn
moootnTa (5ppm, MDHT). Ze mepimTwon Tou XpnoidotroinBei uwnAdTepn
ouykévipwon (10ppm MDHT), cuvioTatal n peiwon TNG XPOVIKNAG SIAPKEIAG
NG BeparTreiag (Trepitrou oTIC 3 €OOUADES), WOTE VA «APPEVOTTOINBEI» €vag
TTANBUO OGS veEapwV aTOUWY PECA OTOV ETEPOYEVH TTANBUCUO.

Ta 6nAukd daropya TOUu KaAkaviou Tou ATAavTikou, Hippoglossus
hipoglossus, avatmTuooovTal ypriyopa Kal augdvouv TTEPICOOTEPO O€ OXEON HE
Ta apoevik& dtoua, @BAvovTag O€ €UTTOPIKO WEYEBOC TTpIV TNV wpihavon
(Hendry et al.,2002, 2003; Tvedt et al.,2006). H wpiyavon cival 10 peiov
TPORBANUA, PE OTTOTEAECUA KATA Tn OIAPKEIA TNG EKTPOPNG, TA EVEPYEIOKA
aroBéuara  TTOU  dIaBETOUV  peETaTOTTICOVTAI  OTAV  QVATITUEN  Twv
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AVOTTOPAYWYIKWY adEVWY, PE ATTOTEAEOUA VA PEIWVETAI N AUENON TOU Wapiou
Kal va aAAOIWVETAI N TTOIOTNTA TNG OAPKOG KAl va Yivovtal TTEPICOOTEPO
euttadn oTig aoBéveieg (Taranger et al.,2009). To kaAkdvi gival armmd Ta €idn
Woplwy  TTOU  TTPOCPEPOVTAl  yIa  AVTIOTPO®Yr)  @QUAouU, apxifouv va
OIaQOPOTTOIOUVTAI META TNV APXIKA XOPNYNON TWV OPHOVWY N OTTOIa UTTOPEI VO
YiVEl JE TTPOCOAKN OTIG TPOYEG, TA ATTOTEAECUATA TNG OTToIAG dEiXVOuV, HIa
TTEPIODO TTOU XaPaKTNPICETAI adIA@opn Kal DIOPKE ATTO TO AeKIBOPOPO VUUPIKO
OTAdIO MEXPI TO PAKOG TNG Trpovuueng @Bdvel Ta 38 mm (Lf), (Hendry et
al.,2002). 'Eppeon avtioTpo@r] QUAOU, £XEI TTPAYUATOTTOINBEI PE ETTITUXIO OTO
KaAKAvi, cup@wva Pe TN JEAETN Twv Hendry et al. (2003), 61Tou 6Aa Ta BnAukd
aropa yivovrtal apoevikd (XX avdpotroinuéva BnAukd), ota oTroia xopnyeitai
MEBUA-udpo-TeoTOOTEPOVN  (MDHT) Tpiv dlagopotroindei 10 @QUAO,
dlaoTaupwvovTtal de OnAukd dropa (XX) TTpokelévou  va  TTapaxBouv
oAoBnAuka dropa (Piferrer, 2001).

H trpoteivopevn aywyn (5ppm MDHT yia didotnua 6 €BOouadeg), cival
MIO I0XUpPH Kal ATTOTEAECHATIKA MEBODOC WOTE Ta veapd ATOUA VA ATTOKTHOOUV
XOPOKTNPIOTIKA APOEVIKWY ATOPWY TA OTIoid XPENOIMOTToIoUvVTal yid TnV
TTapaywyr oAoBnNAUKWY atépwy. H TToooTIKoTToiNoN TNG avaloyiag Tou guUAou
METAEU TWV ATTOYOVWVY TTPOOCdIoPICEl TNV TTAPOUCia TwV aAvOPOTTOINUEVWYV

BnAukwv otov TANBuo o (Cowan et al., 2010).

5.10 F'apidec (Penaeus semisilcatus)

Mapdpola ATav Ta ATTOTEAECUATA TNG £TTIOPACNG TNG OIOTPABIOANG OTNV
avTIoOTPO®r Tou QUAou oTIG yapideg (Aktas & Genc, 2011). ZuuQwva e TNV
TTapouca PEAETN ol emIdpAcelc TNG 17 B —010TpadIdANG TTou TTapaTnErRénkav
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otnv €mBiwon, oTn BnAcoTToincn Kal TNV AVATITUEN Twv yapidwyv Penaeus
semisilcatus (Eikova 30) oe d1a@OpeTIKA OTAdIA avaTTTUEnG. Ta wdapia, ol
TIPOVUMQEG, Ol TIPWTOCWEG Kal O VUUQES Yapidag EURATTTIOTNKAV OE VEPO TTOU
mrepieixe 50ug/L B-o10TpadioAng atro TV apxr autou Tou oTadiou £wg To TEAOG
TOU yia dIdoTNUa 4 puNvwv PEXPI VO EUPAVIOOUV Ta OEUTEPEUOVTA QUAETIKA
XOPAKTNPIOTIKA OTNV KOIAIoKA Toug xwpa (Aktas & Genc, 2011). Ta
armmoTeAéopara Tou TEIpdpaTog €d€iEav OTI N PEBOdOG TNG eUPATITIONG O€
O1dAupa 50ug/L 17B-010TpadIdANG OTO OTAdIO AVATITUENG TOU wapiou, TwvV

TTPOVUNQWY PEIWVEI TO puBuod emTIBiwong.

Eikéva 30: lNapida (Penaeus semisilcatus)
(Mnyn: http://www.ropme.com/program?.html)

ZUppwva pe TNV idla peAéTn o PBaBudg BnAcotroinong (71.88%)
TapatneEAOnke oOTIC OPAdEG TWwV TIPOVUPPWY TTAPOUCIAlOVTAG OTATIOTIKA
ONMAvVTIKA atToTEAéoPATa o€ Ooxéon ME TIG uTTOAoITTEG ouddeg (P<0.0001). 2¢
ox€on MeE To PuBPO avdaTtrTugng, n MEyYaAUuTepn augnon oto BAPOG Tav oTnv
opdda Twv TTpovupewy (14.15+2.419g), oto pdptupa (13.66+2.48g) kai oTa
wapia (12.04+0.68g), TTapoucidloviag CNUAVTIKEG OTATIOTIKEG OIOPOPES OE

ox€on ME Ta uTTOAoITTEG OuGdEG Yapidwy (P<0.005) (Aktas & Genc, 2011).

84

Institutional Repository - Library & Information Centre - University of Thessaly
16/10/2023 21:32:27 EEST - 167.114.118.212


http://www.ropme.com/program7.html

5.11 AtroTteAéopaTa —2ulAThON

Tig TeAeuTaiEG DEKAETIEG €XEI ONUIOUPYNOEI hIa TEIPA TTPWTOKOAAWY  YIa
TNV TTapaywyr oA0BNAUKWY atéPWV Kal £Xouv £@apuocBei o€ 35 dIaPOPETIKA
EUTTOPIKG  €idn ouuTTEPINOUPAVOUEVOU  TWV  XEAIWV, TWV OCOAOPWYV, T
KUTTpIVOEIdr], o1 KnxAideg (Cichlidae), ta gourami (Osphronemidae), Ta
TTAaTUWOpPA, o yovoudxol Kal Ta ATopa TNG olkoyévelag Poecilidae (George &
Pandian, 1995 ; Piferrer & Lim,1997 ; Kipouros et al.,2011). Avauéveral 611 0
APIBPOGS Twv TTPWTOKOAAWY BnAukoTtroinong TTou utTdpxouv Ba augnBei oTo
MEANOV  HIOG KaI TO EVOIAQEPOV YIA TNV TTAPAYWYH OAOBNAUKWY ATOPWY OTNV
udaTokaAAIEpyEIa YiveTal OAO Kal TTIO EVTOVO.

Mapa TTOANEG PEAETEG €XOUV TTPAYHUOTOTTOINGEI PE AVTIKEIMEVO TNV
TTpaywyr oAoBnAukwv atépwyv coAopocidwv.O1 Johnstone et al. (1978)
mapriyayav pe emtuxia 100% oAoBnAukd dropa coAopoU Tou ATAAVTIKOU
(Salmo salar) xopnywvtag 20mg E; (oiotpadioAn-17B)/kg Tpopng amod tnv
15"-45" nuépa petd TOo TPWTO Tdiopa yia 30 nuépeg. Ta dia BeapaTiKa
aTTOTEAEOUATA TTAPOUCIACAV KOl JETAYEVEOTEPESG £PEUVES OTTWG Tou Nakamura
(1984) o omoiog Tapouciace 100% TOC00TO E€TMITUXIOG OTNV TTOPAYWYRA
oAoBnAukwv atdépwyv Tou €idoug O.keta pe Tnv xoprpynon 1ug/l Ex péow
gupaTTIoNG atré TNV 64" £éwg TV 100" Nuépa PETA TNV eKKOAAWN. ZUPQWVA PE
Tov Piferrer (2001), Ta o©oAopo€idr) TTOU UTTORGAAOVTAI O€ dIATPOPIKA
TTapEUPAON PE OTEPOEION €ival Ta TTIO EUKOAA €idn yia BnAukoTtroijon. To idio
IoXUEI Kal yIa Ta 0oAopOoEIdA TTou BnAuKkoTTolouvTal HECW EUPRATTITIONS MIOG KAl
o xpoévog Trou aTtraiteital €ivar  eAaxioto¢ (Nakamura,1984;Piferrer &

Donaldson, 1989,1992).
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2€ avTiBeon PE Ta COAPOVOEIDN, TA KUTTPIVOEION ATTAITOUV OUYKPITIKA
uwnAOTEPN £VTAONG TTAPEPPACN YIa TNV ETTITEUEN TNG TTAPAYWYNS OAOBNAUKWYV
atopwyv (Shelton, 1986; Komen & Richter, 1993). O1 Yamamoto & Kahishima
(1969) xopriynoav 100mg E; (oestrone)/kg Tpo@rig atod 10 TTPWTO TAICHA KAl
yla 60 nuépeg pe ammotéAeopa Tnv emmiteuén 100% tmapaywyng oAoBnAukwyv
atopwyv xpuoodwapou (Carassius auratus). MIKpOTEPO TTOCOOTO ETTITUXIOG
(23%+17% oTeipa) TTOpaAywynS OAOBNAUKWY ATOUWY TOU KOIVOU KUTTPIVOU
(Cyprinus carpio) avédeite n épeuva Twv Basavaraja et al. (1997) értav
xopnynbnke 300mg DES (diethylstilbestrol)/kg Tpo®nig 5 nuépeg PETA TNV
ekkOAayn vyia 30 nuépeg. OTTwg dIATIoTWVETAI ATTd TNV TTAPATTAvVW £pEUVa
OAAG Kal atrd pia ogipd epeuvwy (atmd 1o 1970 Kal PETA) yia ThV TTapaywyn
oA0ONAUKWY aTépwv  Kolvou  kKutrpivou  (Cyprinus carpio), datraiTeital
MeyaAUTepn 60N oTEPOEIdWVY AAAG Kal HEYOAUTEPOG XPOVOG EQAPPOYHG TOUG.

ISlaiTepa evBAPPUVTIKA €ival Ta ATTOTEAECPATA TTOU TTPOKUTITOUV  ATTO
TNV Xpnon g oioTpadidoAng (Ez) yia tnv mmapaywyry oAoBNAUKWY aTépwv
Ip1diCoucag éoTpoag (O.mykiss). Zuuewva ue Toug Johnstone et al.(1978)
oTav xopnyndnke 20mg oioTpadidAng/kg TPOPAGS KATA TO TTPWTO TAICHUA KAl YIO
30 nuépeg , TO TTOOOOTO €MMITEVENG OAOBNAUKWY aTOpwv aviABe o1o 100%.
MeTtayevéoTepn €peuva Twv Chevassus et al.(1988) tapouciadel HIKPOTEPO
TT0000TO emmiTtuxiag (90%) pe Tnv xopriynon 0,8mg Hexestrol /kg Tpo®nig yia
90 nuépeg O6Tav 0 YOvOog ApXIoe va atrokTd duvnTikr) KOAUPBNOoN.

Ta OUPTTEPACHATA TTOU TTPOKUTITOUV OTTO TNV MEAETN TOU TPOTTOU
TTapaywyns Twv OAOBNAUKWY aTOPwyv €ival onuavTikd, aAAd aTtraiTeital
Oleupnuévo Tedio €peuvag woTe va PeATiwBel kal va oTtaBepotroindei n

QTTOTEAEOUATIKOTNTA TNG KABE peBOdOU.
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6.ZUUTTEPAOUATO

‘Eviovo evOIOQEPOV TTAPATNPEITAI TIG TEAEUTAIEG OEKAETIEG OTTO TOUG
TTOPAYWYIKOUG TOMEIG TNG UDATOKAAAIEPYEIAG YIa TNV €l0aywyr] TPITTAOEIdWY
ATOPWYV OTNV  EKTPOPH, MIAG KAl Ta QTTOTEAEéOPOTA TTOU €XOUuvV  €CaxBei
armmoTeAoUV  AUon o€ pia o€ipd TTPORANUATWY Ta OTToia OXETICOvVTAl UE TNV
QVATITUEN, TNV TTOIOTATA TNG OAPKAG,TIG BIOPUYEG OTO QUOIKO TTEPIBAAAOV K.a.
H TpimmAocidia  €xel wg KUPIO XapakTnNEIoTIKG TV TTPOKANON TNG OTEIpOTNTAG
TWV OPYQVIOPWY MPE ATTOTEAECHO va Bewpeital n TTo emTuxnuévn PEBODOG
TTaPAYWYNS OTEIPWY TTANBUCPWY JE HEYAAQ OQEAN OTNV BIaXEIPIOT TOUG.

E€apTwpevn atmd 10 €i0OC TOU Opyaviopou, n e@apuoyr ueBodou
BepuUIKOU OOK OTa WAPIA TTPOKEINEVOU va TTapaxBouv TPITTAOEION ATOUA, EXEI
QEPEl AVAMEIKTA ATTOTEAEOPATA HE OIOQOPETIKA TTOOOOTA ETITUXIOG, EVW N
epapuoyn peBOdOU TTiEONG €ival TTI0 ATTOTEAEOUATIKN Kal yia TO Adyo auTd
KePDIlel TTEPIOCOTEPO £DaPOG oTnV eTIAoyH TNG. H péBodog Tng TpirAocidiag
eCaptdral atmd 10 €idog Kal dev gival atroTeEAeOUATIK) 0 OAA Ta €idn. Z& autd
OMWG TTOU £@apuoleTal Pe emiTuXia (COAWPOG, TIAGTTIOAQUPAKI Kal TTECTPO®A),
TTapouciddeTal upnAoé TmooooTd emmiTuyiag (Trepitmou 98%).Ta pelovekTruaTa
TNG MEBOOOU aQUTAG €ival: N AVATITUEN TWV TTAPAYWHEVWY TPITTAOEIBWY OF
MEPIKEG TTEPITITWOEIG E€ival PMIKPOTEPN ATTO AUTA TWV JITTAOEIdWYV, TO TTOCOCTO
EMPBiwong PETA TNV eKKOAQWN TTOIKIAEI, TO 1I6AVIKA TTPWTOKOAAQ TTapaywyAS
TPITTAOEIdWYV dlaPEéPOouV PETAEU TwV EI0WV, TO 2% TWV TTAPAYOUEVWY OTOUWV
O¢ev gival oTeipa Kal TEAOG Ta 0QEAN TNG EQAPUOYNG TPITTAOEIDIAG ep@aviCovTal
ME TNV TTapaywyn Kupiwg BnAukwyv TpITAOEIdWV.

Eivar adiau@ioBitnto yeyovog Ouwg, OTI TTAPAPEVOUV aKOUN TTOAAG

EPWTNAMATO OXETIKA ME TNV PBloAoyia Twv TPITTAOEIOWY TTPOKEINEVOU VO
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TTapaxOouv uywnAng troidtnTag TANBUCOoI o1 oTToiol Ba cuPBAAouUV onuaAvTIKA
OTNV OIKOVOMIKI BIWCINOTATA TwV udaTOKAAAIEpYEIWY. H épeuva Ba TTpETTEl Va
ETMKEVTPWOEI oTOV pUBUS avATITUENG TOu KABE €idoug, OTa OPYavOANTITIKA
XOPAKTNPIOTIKA TOU OAAG KAl OTAV avalATNON OIKOVOMUIKWY WQPEAEIWV OTTO TNV
€TMIAOYH TOU KOTAAANAOU TPOTTOU EKTPOYPNG YIa KABE €id0G.

ATTO TNV GAAN TTAEUpd n TTapaywyr) oAoBnAUKwY TTANBUCUWY KpiveTal
avaykaia piag Kal €xel mapatnenBei o1l Ta ONAUKA GTOPO OPICHEVWYV EIDWV
TTAPOUCIAZOUV PEYOAUTEPO pUBUS avATITUENG O OXEON YE TA APOEVIKA ATouA
TOU idIou €idouG. AuTO €¢nyEi TOV OUVEXWGS QUEAVONEVO apPIBUS TTPWTOKOAAWY
yla TNV BnAukoTroinon o€ pia JeydAn TToIKIAia TEAEOOTEWV OPYAVIOUWV.

levikdTEPQ, TA TTPWTOKOAAQ TTapaywyns oAoBnAukwyv atouwv Ba
TPETTEl va BaciovTal 0Th XpHon QUOIKWY o10Tpoyovwy (av Kal n agia Toug o€
oxéon pe Ta ouvOeTIKG avdloya atroTeAei avaoTaATIKO TTapdyovta KaTd Tnv
Madikn TTapaywyn).ETriong n xprion Twv oppovwy Ba TTPETTEl va eQapuoleTal
KATA TNV a0Tadr TTePIodo EMITPETTOVTAG £TOI TNV MEIWON TG doooAoyiag Twv
opuovwyv aAAG kal Tn Oidpkeia TnG Bepatreiac.diaitepo  evlia@Epov
TTAPOUCIAlel N Gueon PHEBOBOG TTapaywyng oAoBNAUKWY TTANBUCUWYV YIaTi dev
UTTApXEl KivOuvog KaTAAOITTWY OTEPOEIdWY TTOU XopnyAbnkav ota wapia
dedopévou OTI N TTANPNG ATToPPOPNCT TOUG OAOKANPWVETAI TTOAU TTIPIV TNV
TeAIKA &1G6€0N TOU TTPOIOGVTOG.

ATTWTEPOG OTOXOG €ival n BeATiwaon TNGS BiwaiydTNTAG Kai N avénon Tou
KEPOOUG TNG UDATOKOAAIEPYEIOG ME TEAIKO OTOXO TNV dlaoc@AAion TG
TTapaywyng €vog TIPoIOVIOG TO OToio Ba eival Kal uywnAwv TTOIOTIKWY

TTPOdIayPAPWY Kal Aueca dIBETIUO OTOV KATAVAAWTH.
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Katd tnv ouyypa®r TG TTapoucag PMEAETNG TTAPOUCIACTNKAV Ol TPOTTOI
TTapaywyng TPIMMAOEIdWY  Kal 0OA0BNAUKWY TTANBUCUWY aAAG Kal Ta €idn Twv
udPORIWY OPYAVIOUWY OTTOU £XOUV EQAPUOCTEI OI TTAPATTAVW TeEXVIKEG. H
emAoyy Tng peBOdou Odlopépel avda e€idog upiag kalr éva TAABog atrd
BioAoyikoug, TTEPIBAAAOVTIKOUG OAAG KAl OIKOVOUIKOUG TTapAyovTeG KaBopidouv
TNV KATAAANAOTEPN £TOI WOTE va emTeuxBei 600 TO duvaTOV PEYAAUTEPO

TTOO0OTO ETMITUXIOG TTOU Ba 0dNYACEI OTO €TTIBUUNTO ATTOTEAEOUA.
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