ITANEIIIXTHMIO OEXXAAIAX

2XOAH I'EQITONIKQN EINIXTHMOQN

TMHMA I'EQIONIAX IXOYOAOI'TAX
KAI YAATINOY IIEPIBAAAONTOX

EPI'AXTHPIO IXOYOAOI'TAX-YAPOBIOAOI'TAX

METAIITYXTAKH AIITAQMATIKH EPT'AXIA

<E@appoyn vE®v TEYVIKAOV 6TV EVTUTIKN EKTPOPT TS TOLTOVPUS

Sparus aurata o€ IyBvoyevvntikovg 6ta0povg »

AHMOIIOYAOX AHMHTPIOX

BOAOX 2010
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Tpweic ECetaotikn Emrponi:

1) Hoavayidrte Hoaveyiowtaxn, Moviun Enikovpog Kabnyntpua, YoatokaAlépyeteg,
Tunua Teomoviag IyBvoroyiag ko Yodtvov Iepifdriiovtog, Tyodn ['emmovikdv
Emomuov, [Havemomuo Oeccariag Emifiémovoa,

2) Xavpidov Klaovdarog, Kabnyntg, YoatokaAlépyeieg, Tunua Temmoviog
IxBvoroylag wor Yddtwov IlepipdArovtog, Xyxol Teomovikdv Emotudv,
[Movemoto Oeooariog, Mélog,

3) Xpnotog Neogpvrtov, Kabnyntng, Ixbvoroyio - Yopofioroyia, Tunua ewmoviag
IxBvoroylag war Yddtwov IlepiBdArovtog, Xxol Teomovikdv Emomudv,

[Movemoto Oeooariog, Mélog.
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EYXAPIXTIEX

Etvor onuovtikd yio péva vo ekppdom Tig EMKPLVEIC LoV guyaplotieg oe OAOVG
avtohg TOVG 7OV  OoLVEPBOAOV OV EKTOVNON TG TopovSag METAmTuyLoKNG
Aumiopatikng Epyaciog (M.A.E.). IIpot and 6Aovg Oa nBela vo guyopiotiom v
EmpAénovca g epyociog avtg, v k. [Havayiwta [Hovayiowtdkn yoo tnv mToAdTIUN
Kot KotaAvtikny fondetd e kot ) dtopkn Voo plEn TG, T060 KOTA TN SteEaymyn
TOV TEWPAPTOG, OGO KOl KOTA TN GLYYpaer| TG €pyaciog, Kabdg Kot ta UEAN NG
e€eTAOTIKNG emTPOTNG, amotelovpevn omd tovg Kabnyntég k. Zmupidwva Kiaovddto
Kot k. Xpnoto Neo@htov, yia Tig ¥pNoYeG GVUPOVAEG TOVG Kot TNV KaBodyNon Tovg

kB’ OAa T 6TAdIN dekmEpaimoNg TG EpYaciog.

Axoun, 6o HBeda va gvyapiotiom Beppd Tovg cLVEPYATES LoV oTov IxBuoyevvnTikd
Ytabpo (IXZ) g etaupeiog «AIAYX IXOYOKAAAIEPTEIEE ABEE» k. Evayyehio
Zumiipn kot K. Amdctoro Xaitn Yo ) Ponfeld Toug ot S1dpKELN TOV EKTETAUEVOL
TEPALATIKOD GKEAOVG TNG TOPOVCAG EPYOCIOG KOl TOVG TPOICTOUEVOVG LoV K. [makeip
Toovkard, I'evikd AtevBovin g etapeiog kKo K. ABavacio Ipdma, yio ™ Ponfeld

TOVG KoL TV KOTOVON G Toug Kob' OAn TN S1dpKeEl TV GTOVIMY HLOV.

[Swaitepa BEA® va guyaploTo® T0 QIA0 KOl GUVOOOMOPO OTIG CTMOVOEG HOG K.
NikoAao ITlammd yoo ) Pondewo pe to TEPOROTIKO VAKO amd TV €Toupeion mov
gpyaletar, OMmG emiong kol TOLg GLVAOEAPOLSE Mavoln Moakavdpdkn kot Oiya

Nravtoin yio ™ fondetd Tovg 6TV 0AOKANP®GCN TS TAPOVSUS EPYUCIOC.

Téhog, 06k va evyopiotiow ™ ovlvyd pov Katepiva yio v  apéprom

CLUTOPACTOCT KOl TPO TAVIOV KATOVONGCT Kot avoyn Kab' Ao 1o ypovikd SdoTnuo
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TOV GTOLODV LoV, Ywpig T Pondeta g omoiag Oa Mty adOVATO VO OAOKANPOG® TN
@oitnon pov oto Ipdypaupa Metomtvytakodv Erovdonv (II.LM.X.) kabd¢ kot to Toudid

pov NwkoAéta kot ['dpyo, 6ToVg 0moiovg Kot aplep®Ve TNV TapoVca, EPYOCio.
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ITEPIAHYH

H epoappoyn g teyvikng tov mpactvov vepov (green water techniquetotéiece
onueio - otabud oV EVIOTIKN €KTpoen NG Towmovpag (Jparus aurata) otovg
IxBvoyevvnrikovg Ztabpots, PeAtidvovtog onuavtikd v exiPioon kot v avantuén
TV yOvdiwv. [TapdAinia, dnuovpyndnke n avdykn yu tn SloTPNOoN Kot KOAMEPYELQ
pikpoeukdv. To amoapaitmto ovtd oTASI0 TNG TOPUY®YIKNG OldtKaciag avéavel To
KO60T0¢ mopaymynsg ybvdiwv towmovpas. Ta televtaio ypdvia vmdpyer Tdomn va
amAomomBel M mopaywylkn OadlKacio HE TNV KATAPYNOTN NG KOUAAEPYEWS TOV
TPACIVOV ELKIOV, ovTiKafiotOviag to {ovtavd UKl pe ENpa, EMTLYYEVOVTOG
TOPAAAAC pelmon Tov KOGTOLG TOPAy®YNS. XN Aekdvn g Mecoyeiov kot pe
tpéyovca etnown tapaywyn 500.000.00QyHvdimv, yiveton edkolo avTiAnmt 1 avaykn
ovumieong Tov KOGTOLG MOPAYWOYNS UE TOPAAANAN dtatpnon OA®V T®V TO0TIKAOV

YOPAKTNPIOTIKOV T®V 1Oudimv.

Xy mapovoa epyocio £yve Tpootadela va olepevvn el av 1 aVTIKATAGTACT) LEPOVG
tov (oviavov eukiov ond Enpd (SanolifeALG, INVE) oe mpayuatikny kAipoko
peydiov rybvoyevvntikov otabpov, Ba Exel enidpacn oty emPiwon, TV avATTLEN Kot
TOL TOGOGTA TV OLVGHOPPLOV. TavTOYpOove BEANGOUE VO S1EPELVIICOVE OV 1 avENoN
™G ovyvotnTog Yopnynons aptépia Oa £xel Betikn enidpaocm otnv avamtuén kot otV
emPioon Tov yOvdiwv. O Tepapatikog oyedlacuog teptehdupave 4 petayepioeic pe 4
OEOUEVEG — EMAVOANYELS. TNV TPAOTN HETOYXEIPION TPOYUOTOTOMONKE AVTIKOTAGTOON
TV (OVIavov eUKLOV o€ 10600t 50% e 3 popég yopriynon aptéutag nuepnoing (SL
3T), ot devTepn aviikataotdadnkay to {ovtavd eukia oe mocootd 50% kot avéndnke
N yopnynong aptéua oe 5 @opéc muepnoiong (SL 5T) , omv tpitn avéndnke 1

oLYVOTNTO YOPNYNOoNS OpTERNS amd 3 6€ S5 PopEg NUEPN OIS, YwPic avTikaTdoToon
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tov (ovtavov eukiov (M 5T) kat oty tétaptn epoappootnke N cvvindng drodikacio
oV YBvoyeEVVNTIKOL 0TaOLOD e (ovTava QUKLO Kot 3 YOPMYNOELS OPTEULNG UEPNCIMC

(M 37).

ATO 1O aMOTEAEGLATO TPOEKLYE OTL M AVIIKOTACTOON TOV (OVIOVAOV QUKIOV UE
Enpd oe mocootd 50%, dev €xel kol emidpacn oty adéNon Kol 6T0 TOGOGTO TV
SLoLOPPLDY, EVO Qoivetal vo pewdvetor M emPioon, yopic ®OTOCO OLTO VO
emaAnfevetal otatiotikd. Tavtoypova, HEIOONKE To KOGTOG TOPAYWYNS PLKIDV KATA
8%, pe ovvarotnta mepotépw peiwong €wg kot 15%. EmumAéov, peudvovtor ot
EMOPAAEIEC TTOV TPOKVTTOVV OO TN UETOPOPE TABOYOVOV HIKPOOPYOVICUDV HEGHD TOV
QPECKOV PUKIOV GTNV EKTPOPN, EVM SOTNPEITAL N TOLOTNTA TNG TOPEYOUEVIC TPOPNG
oe otabepd emineda. Té€toov €ldovg mpoidvro dvvavtal va ypnoipomoinfodv Kot o€
TEPUTTAOGELS EKTOKTNG OVAYKNG, OTOV 01 KAAAEPYEIEC PPECKOV QLKIDV OVTILETOTILOVV

TPOPANLOTO ETUOADVGEMV 1) KOTAPPEVGEMV.

H adénon g ovuyvotntog tov Taicpdtov 0dnynoe o Pertioon g avantuéng Kot
¢ emPioong. [To ocvykekpyéva, N dPopd otV avantuén tov ydudiov avapueca
OTIG petayepioelg e 3 kol pe S5 yopnynoelg aptépog MUEPNOImS, NTOV GTATICTIKA
ONUAVTIKY], TOGO0 0T (OVTOVAV QUKIOV, 0G0 KOl OTIG LETAYEPICEIS OV TTEPLEAGUPavaY

50% avtikoatdotaon pe Enpd evKia.

Ye éva gumopikd yBvoysvvntikd otobud 1o {nrovpevo elvar TO  OKOVOULKO
amotédecpa. Avtd enépyetol péoa amd ™ Peltioon Tov (moTEXVIKGOV deKT®V (LYNAd
1060070 emPiwong, PKpd T0G0GTO SLGUOPPLDY Kal Toyeio avamTuEn 1BvdimV) Kot )
LEL®OT TOV EVEPYELNKOV KOl TOL €PYOTIKOV KOGTOLG. [ v emitevén ovtod ToL
oTOYOL YIVETOL EMTOKTIKN M OVAYKN Yo cvvey] avalntnon vEOV TEXVOAOYIDV Kot

Kowvotopmv mtpoidvtov. To SanolifeALGkat yevikd to Enpd @dkia givol Tpoidovio mov
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€YOovV OTOYO VO HEUDOOVV TEMKA TO KOOGTOG KOl TIC EMCPAAEIES GTNV TOPOYOYIKN
owdwacio Tov 1yBvdiov. Tovtdypova, amoapaitntn Oewpeitor mepoatépw Epevva,
AVOQOPIKA UE TO TPMOTOKOAAN EPYOACING, OE GLUVOLAGUO UE TIG VEEG TEYVOLOYIEG Kot TaL

véa TPoidvTa oL O1aTIBEVTOL GTNV TAYKOGULO 0YyOPE TWV VOUTOKUAAIEPYEUDV.

AéEerg KAewoa: Jparus aurata, texvikn Tpdcivov vepoy, Enpa vk, UKL, VOLPES.
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1.EIZAT'QI'H

1.1 I'evika

H extpopry tov vopeov towmobpag (Sparus aurata), evoc &idovg vynAov
OIKOVOULKOD €VOLOPEPOVTOG OTNV Aekdvn TG Mecoyeiov, mapovotalel por peydin
TOWKIAle LeEBOd®V, amd TA EVIOTIKA £MG TO VIEPEVTIOTIKA GLGTHATO, UE 1| YOPIG TNV
napovcio puTomAaykTov. Tig televtaieg dekaetieg Exovv yivel mMOALEG PEATIOGELS OTNV
mowdtta ™G Coviavig Tpoeng, OAAG kol Tov HeBOd®V EKTPOQNG HE TIC TO
EMITUYNUEVEC OO AVTEG VO OTOLTOLY TNV ¥PNON QLTOTAAYKTOV  (teyviKn TPAcIvoL
vepoh — green water technique), (Morredi al., 1999: Muller-Feugaet al., 2003a:

Muller-Feuga et al, 2003b: K addg 2006: Kiaovddrog 2008).

Ta wkpoevkn (Eik. 1) amotelodv Tov mpdTO KPiko OTIV MKEAVIO TPOPIKY AALGIda,
gltval OMAaodn ot TpoTaPYIKol Tapaywyol, AOy® TS duvATOTNTA TOVG Vo GLVOETOLY TO
opyavikd popla ypnopomoldvtag v nhokn evépyeta ([amovtodyrov, 2008). Xty
VOUTOKOAMEPYELD, TO LUIKPOPUKN KAAALEPYOLVTOL MG TPOPN Yo T OAPOPA VOLOTIKE
oTad.  MOUOTPOPIKMDY  OpyaVICU®OV OTtmg Ta difvpa pordakio (Lddia, oTpeidia Kot
yTévia), to AopPikd otddio Baroaooiov yaotepdmodwy (m.y. abalone) kot ta apyikd
otada v Tpovoppov yopidmv (Yufera and Lubian 1990Xpnoiponotodvion emiong
®¢ TPoPN Yo TNV mapaymyn womhayktov (m.y., tpoxdlma, Brachionus plicatilis ka1
artemia), mov ot ocvvéyelo dwatibevior ¢ (OVTOVH TPOPN YU TIG TPOVOUPES TOAADY
COPKOQAY®V BOANCOIVOV YapldV Kol 0OV YOpidoc OV EKTPEPOVIOL EVTOTIKA
moyKoouimg onuepa. Télog, n evtatikn ektpoen Tov 0iBvpov porakiov otmpileton
UEXPL TOPOL TNV TTOpay®YN {OVTAVOV LIKPOPUKAOV, KOl 1] TOPOYWOYT TOVS G EVa TETOL0

eEKKOLOTTTPLO  amoppopd kotd pécov O0po 10 30% TV AETOVPYIKOV SOTAVAOV.
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(Conceicaoet al., 2010). T ™V €KTPOPN TOV TPOVOUPDV OOAICCIVOV YopPLOV
oOUEOVA LLE TNV TEYVIKT TOV TPAcivov vepol (green water technique) ta mopayoueva

LIKPOPUKT ¥pNOLoTolovvTal Katevbeiav otic deEapeves.

Ewova 1: Mwpoevkn. (ITnyn: www.biofarmshawaii.com)

H teyvikn tov mpdoivov vepol sivar onpepa o suviong d1adikacioo 6Ty EKTPOO
TOAALGDV €10®V BaAacoivav yaptdv. Aedopévou g vpeiag 014000NG TG Tapovotdlet
peydin dwapopomoinon g xpriong g (Fushimi, 2001: Lee and Ostrowski, 2001: Liao
et al., 2001: Shields, 2001Xtv evtoTikn EKTPOPT| TNG TOLTOVPAS Y10 TV dNpovpyio
TOL TPAGIVOL VEPOV ypnoytomotovvtatl povokvttopo @okn (Papandroulakist al.,
2002). H teyvikn avth €xel avoaeepbel 01t Petidvel v avénorn tov voueadv, thv
emPioon ko v Katdmoon tov tpoemv (Die et al., 1997: Reitangt al.,1997).H
napatnpndeica Peitioon oty mowdNTO TOV 1YOLII®V HE TN XPNOTM UIKPOPUKDV GTO

vepd g ekTpong €xel eEnynbel amd Oodpopeg peréteg, or omoieg £oe&av OTL TA
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LIKPOQUKY TopEyovy TiG Opentikéc ovoieg dueoa otig mpovougeg (Moffatt, 1981),
ocvufPdAilovy ot cuvvtipnon TG mowoTNTag Kol ¢ Opemtikng allag g Cwovtavig
tpooenig (Makridis and Olsen 1999)ctafdrovv v otk ovtibeon tov uécov (e
QTOTEAEG LA, TNV TTLO EDKOAN GOAANYN ToL (wvTavoDh Onpdapoatog and Tig VOUPES) Ko T
ynukn oovbeon tov (Naaset al., 1992: Naaset al., 1996). Emimiéov dadpapotilovv
évav onuavtikd poAo otn puduon ¢ pkpoPlokng YAmpidag 1660 TG deEapeVNG OGO
kot Tov evtépov tv vopeov (Nicolaset al., 1989: Reitan et al.,1997: Skjermo and
Vadstein, 1999: Olsen, et al2000),éyovtag mbava ko évav tpofrotikd poro (Naviner
et al., 1999). [T npdéoeata, ot Rochaet al., (2008)£dei&av 611 01 1} dvvatodHTHTA TOV
VOLO®V Vo, Tpa@oV emnpedletat eniong omd TV TOPOLGI0 LIKPOPLKDOV OTN SEEAUEVT.
Evtovtolg, avt n emidpaon dev elvar 1 i01a petabd tov €00V Kot £xel amoderydel 0T
1GYVEL TEPIGGOTEPO YO TNV EKTPOPY| TNG TOITOVPAS O OTL GTNV EKTPOPT TNG YADGGAG

(Rochaet al., 2008).

1.2 Kvprotepa KoAMEPYOOPEVE €101 HIKPOPVKDV

[Tepiocotepa amd 40 d1apopeTikd 10N LIKPOPVKOV TOV amopovadnkay 6e dtapopa
puéPM Tov KOGV, KOAMEPYOUVTOL OTUEPO WG KOOOPE GTEAEYT OTO EVTOTIKA GUGTILLOTO,
extpoPnG. Ta mpdTa £10M TOL KOAAEPYNONKAV Y10 TNV VOATOKOAMEPYELN ETAEYTNKOV
ue Pacikd kpiTplo v €vKoAia Tovg vo, kaAlepynBovv oe evratikég cvvonkeg (Muller-
Fuegaset al., 2004).

Ytov [livoka 1 mapovsialovioat ot KuploTePEG KAACELS Kol T YEV UIKPOPUK®OV TOV

ypnouonotovvol otic voatokaAlépyeieg (De Pauw and Persoone, 1988).
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Mivaxkag 1: Kupiotepeg KAAOGEIS Kol YEVI LIKPOPUKADV TOV YPNCLOTO0VVTOL OTIG

VOUTOKOAAEPYELEG.
KAAXH I'ENOX

Bacillariophyceae Skeletonema
Thalassiosira
Phaeodactylum
Chaetoceros
Cylindrotheca
Bellerochea
Actinocyclus
Nitzchia
Cyclotella

Haptophyceae Isochrysis

Pseudoisochrysis

Dicrateria
Chrysophyceae Monochrysis (Paviova)
Prasinophyceae Tetraselmis (Platymonas)
Pyramimonas
Micromonas
Chroomonas
Cryptomonas
Rhodomonas
Cryptophyceae Chlamydomonas
Chlorococcum
Xanthophyceae Olisthodiscus
Chlorophyceae Carteria
Dunaliella
Cyanophyceae Spirulina
PL: vipeeg yapidag ML: voupeg 6100pmv
BP: petohappeg AL: vbpoees apmaldvog
BS: aprépo SC: 0uGooio KOTATOSa

Institutional Repository - Library & Information Centre - University of Thessaly
09/04/2024 10:18:00 EEST - 3.236.224.210

ITEAIO XPHXHX
PL,BL,BP
PL,BL,BP
PL,BL,BP,ML,BS
PL,BL,BP,BS

PL

BP

BP

BS

BS
PL,BL,BP,ML,BS
BL,BP,ML

BP

BL,BP,BSMR
PL,BL,BP,AL,BSMR
BL,BP

BP

BP

BP

BL,BP
BL,BP,FZ,MR,BS
BP

BP

BP

BP,BSMR
PL,BP,BSMR

BL: vipgeg yfdov ylokov vepdv
MR: Boddooia Tpoxolma, (Brachionus)
FZ: Lwomhayktd YAoKV vepdv



19

Me v e£EMEN TV VOATOKAAMEPYELDV, EPEVVIONKE 1N SLVOTOTNTO TNG KOAAEPYELOG
Kol GAL®V €0V pe Bdomn ta flodoyikd Tovg YopaKTNPIOTIKA KOl TV artdd00N TOVG GE
EPYOOTNPLOKEG KOAMEPYELES, KOOMDG emiong Kot TG Opentikég 1O10TTEG TOLG Kot TNV
evepyeokn toug oo, Metald TOv onpaviikotEpOV Kpumpiov emAOYNS Yoo To

KOAAMEPYOVUEVO LIKPOPUKT, Elvar Ta €ENG !

1. péyebog KLTTAPOL KATAAANAO YO TIS OMOUTNOELS TOV OPYOVIGUAOV TOL TO
KATOVAADVOLV

2. emopkng Opentikn aia

3. vVyn\n TERTIKOTNTA

4, gbxolo vo KaAMepynBovV 6e LYNAEG TUKVOTNTEG

5. ovvtopog kOKAog LmNG, 08 EAEYYOUEVEG GUVONKEG KOl

6. avoyn otic TePPAAAOVTIKES QALAYEC.

Me Bdon ta mapamdve Kpitnpla, teptocotepa omd 16 yévn ko 40 dapopetikd €ion
UIKPOQUK®OV, TOL amopovodnkav oe Oldgopa UEPN TOL KOGHOV, KaAAepyoLVTOl
onuepa g Kabapa oTeléYn 6T, EVTATIKA cvothuoto ektpo@ng (Sorgeloos and Lavens,
1998).H «Adaon Baccilariophyceae (didtopa) divetar cvvifmg ota didofa paidkio kot
TIC TPOVOUPES KAPKIVOELODV d€d0UEVOL OTL givan TAOVGLO G€ TLPLTIKA GANTO, TO OTTOlN
elvol amopoiTnNTo 1oL TO GYNUOTIOUO TOV OKAUTTOV SOU®MV TOV Topumdve €0mv. Ot
KMaoelg Prasinophyceae (m.y., Tetraselmis suecica, Tetraselmis Chuii) «o
Chlorophyceae (m.y., Dunaliella tertioleta, Chrorella minutissima) eivot 1davikr Tpoen
YL TG TPOVOUQPES KOPKIVOEWD®V, OTOV CUUTANP®OVOVTIOL Oomd TnV  KAAoM

Baccilariophyceae vy v emopkn wpdéoinyn mopitikdv  ardtov. H  khdon
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Prymnesiophyceae (m.y., Isochrysis galbana) ypnowonoteitor gvpémg otV €KTPOPN
Oolocowvov  yapiov  (Brown, 1991), evdo n «Adon Thraustochytriidae (m.y.
Schizochtrium sp.), cuvABwg ypnoLoToLEiTOL OTN SATPOPT 0DV TOV KAAAEPYOHVTOL

v Covtavn tpoen (Brachionus sp. kaidrtemia sp.).

1.3 TeyvikECKOAMEPYELOS HIKPOPVKDOV

Ta pikpo@Okn pUmopovy va TopayBovv YPNCUYLOTOIOVTAS Lo EVPEIN TOKIAMA
puefddmV, Tov Kvpaivovtal amd TG OTOAVTO EAEYYOUEVES EPYACTNPLOKEG LEBOOOVE WG
T1G Ayotepo mpoPAEyieg neboddovg oe vraifpieg degapevég. Ot pEBodOL KoL 01 TEYVIKES

KOAMEPYELOG UTopohV va, opadootnfoldv oTig mapakdto Katryopies:

a) Eocotepwkoc/YnaiOprog. Ot sowtepikég KOAMEPYEIEG EMTPETOVY  TOV
EAEYYO TOV PMOTIGHOV, TNG BEPLOKPAGING, TOV EMTESOL TV BPETTIKMOV, TNG
HLOALVONG HE TOPACITO 1 OVTOYOVICTIKG UIKPOPUKT, €VO ot VIaifplo
ocvotnuota  givor TOAD OvokoAo va dwutnpnbel évag KavomomTikog
avéntikdg puOUOG Yoo HEYIAO YPOVIKO OLACTNUO MOTE VO Amo@eLyOel N

HOALVOT TNG KOAMEPYELOG.

b) Avowktd/kierwotd ovotiuote. Ot ovowlktég kaAMépyelec Omm¢ og
MuvodeEapevég (ponds) 11 ov okdivmteg deapevéc  (ecwTepKEG Ol
vraifpiec) sivar EDKOAOTEPO Vo LOAVVOOUV o€ oYEON LE Ta KAEIGTA doyeia
KOAALEPYEWONG OTtmG Ot dldpavol cwinveg (moAvpfuviroyrwpidio, PVC, 7
noivatbvraivio, PE), ot ¢iéreg dopopmv oynudtov kot oykov (Kupimg

mopipoyeg N omd avhpoKovALOTA), 01 caKOVAEG ToAVABVAEVIOL, KA.
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C) A&evikéc KOAMEPYELES. Xteipec KOAMEPYELEC YmPIG 0To10V6MTOTE EEVOLG
OPYOVIGHOVG OTTwG T Paktnpidia, amaitovy TV TPOCEKTIKY] ATOCGTEIPMON
OhOV TV péomv KOAMEPYEWS (OKELOV OALL KOl VAIKGOV) Yoo vo
aro@evyfel omoladnmote pOAvvon. Avtd TG KOOIGTO PN TPOKTIKEG Yo

HEYAANG KMUOKOG KOAMEPYELES.

d) Xvveyne, Muiovveyis Kol KoAMEPYEWN  6E EMAAMAOVS  KOKAOLG

(batch):

1) H ovveyng kailépyeto yopoktnpiletar amd po poviun mopoyr vepov
Kol OpEMTIKOV OAATOV HE TOVTOYPOVI] GLYKOMON T®V QUKIOV Yo
pHeydAo  yxpovikd dudotnua, ovvnbog meplocdTEPO  Oomd  pvaL.
Awkpivovtol og avTtég mov dtatnpeiton otabepdg o pvOudg avEnoNg TV

KLTTAP®V KO G€ ATEG TOV dtatnpeitan otadepn 1 GLYKEVIPWON .

2) v nuevvey] KOAMEPYEI T GLUYKOUON TOV  QUKIOV  yivetol
nePlodikd, otn ocvvéyeln n defopevn Eavayepileton, mpootifevror ta
Opentikd Kot 1 cvykEVTpwon cuveyilel va avEdvel puéxpt v ETOUEVT
ocvykopd”]. Ot koAMépyeteg avTég etvar 0KoAo va emypoivvioldv Kot 1

dubpreld toug givar ampoPremt.

3) H xadmépyara 6g emdriinlovg kokiovg Eekivael pe tov gupoiioocud
eVOC aplBUoy KLTTAPOV GE VO CLYKEKPIUEVO OYKO VEPOV, TNV
TPOcHNKN OPENTIKOV OAATOV KOl TNV OVOLUOVI] LEPIKAOV NUEPDV HEYPL
™V TEMKT] cuykopd| ¢ KoAAépyelag. Evoéyetan va ypnoyomomndel

dpeca yuo Kotovaioon 1 yuo uPoracud pHeyaAdTeEPOL OYKOV.
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IV EVIOTIKY]  EKTPOPTN TNG TOTOVPOS, N KOAMEPYELDL TOV HKPOPLK®OV YiveTal
Kupimg pe v péBodo g koAAEpyewg o emdAAnAovg kuKAovg. H pébodog avtn
eEaopaAilel o peydro Pabud v cuvey TPOPOOOGIin TMV VOUPOV UE PUTOTAAYKTOV |,
o€ oyéon e TG AAlec pebodovg. Eivar Aydtepo €vdAmtn € EMPOAVVOELS, KOl TO
yeyovog Ott kdbe KOKAOG amotedeiton amd OpOpeTIkEG aveaptnreg UETOED TOLG
KOAALEPYEIEG LOG TPOCTATEVEL OO 0L OMKN KOTdppevon tov cvotiuatoc. [lap’ ola
aVTE, 01 KOTAPPEVGELS OTIG KAAALEPYEIEG TOL PUVTOTAAYKTOV &ivon chvnbeg Patvouevo.
Eniong amotehel pwo onpovtikn — emPapouvon Tov KOGTOLG TOPAY®YNS TOL YOVOL

TGUTOVPOG.

1.4 Tvyvotnto TaicpndTov Kol o1e0eondtTNTe. TPOPIG

H otpamyn ot yopnynon tpoefg mov aKoAOLOEITAL GTNV EKTPOPT TOV YOAPLDOV
elvatl TOAD KpIGYOG TOPAyoVTOS Yio TNV YPNYOPT AvATTLUEN TOVG, TOAD O TEPLOCOTEPO
OTO VOUPIKA 6TAO10. OOV 1] O10TPOPN £XEL EMIOPACT] Ol LOVO GTNV aVATTLEN, OALA KoL
otV emiPioon (Slembrouclket al., 2009, Morreti, pers. comBl ctpatnyikn yopnHynong
TPOQNG Umopel emiong vo EXNPEACGEL TNV KATAVOAMOTN TNG TPOPNG OO TIG VOLPEG
(Garcia-Ortegat al., 2008)xat 1 cvyvOTNTO TG XOPNYNONS TPOPNS OTMG Kat TO 160G
™G TPOPNG LTOPOVV VO EXNPEACOVV TNV TEMTIKOTNTO TNG TPOPNS Kot TO pLOUO KEVOONG
Tov mentikoy cwAnva (Garcia-Ortegat al., 2008).01 Dwyer et al. (2002)oavagépovv
OTL 1 WAVIKY] GTPATNYIKY| TOIGUATOS EVIGYVEL TO pLOUO awvEnong, v emPimon kot tnv
OTOTEAEGUATIKOTTO TNG TPOPNG KO EANYICTOTOLEL TNV TPOPY] TOV OEV KATUVOADVOLV
T 1 B0vow, BeErTidVEL TNV TOOTNTA TOL VEPOD TNG EKTPOPNG Kol UEIDVEL TN S0GTOPA

TV peyedov otov mAnBvopd. Avtifeta kokd 1 omopadikd Taicpa pmopetl va avénoet
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mv meiva, v emBetikdTTo TOV 1YOLOIOV Kol TO TOGOGTO TOV KOVIBAMGHOD GTOV
mAnfvoud (Folkvord and Ottera, 1993ga1 6o owtd to TpoPfANpaTe TEMKA HEIDGVOVY
NV TOPAYOYIKOTNTO KOl 0VEAVOLY TO £PYATIKO KOGTOG TNG Tapaywyns. 26t060, 01N
oebvn BipMoypapio amovctdlovy amOTEAEGLATA CYETIKA LUE TN CLUYVOTNTA XOPNYNONG
TPOPNG OTO VOUQPIKO KOl HLETOVOUPIKG OTASIN EVIOTIKA EKTPEPOUEVOV 1BVWV. AvTd
opeileTal Kplwg oTNV EPELYNTIKY] TPOCTAOELN LEPEVVIONG TG GLYVOTNTOS XOPNYNONS
TPOPNG GE GLVOVLAGCUO LE TNV OLTOUATOTOMUEV] TOPOYY| TPOPNG M Omoio KLPimg
AmACYOAEL TNV EKTPOPN Yo Ta peyolvTepa. ueyédn yopuov (Brannas and Alanara, 1992:
Rubio et al., 2004: Velasqueert al., 2006).H gpevvnrtikn npoomddeia ot datpoen
TOV VOUPOV EYel emKeVIpmOEl 6T ovykévipwon Onpapdtov ave ml ep’ 6cov étol
EKTILATOL KO TeKunpldvetal | endpkela dabéoung tpoeng (Parra and Yufera, 2000).
[Tapdria avtd, efaxolovBel vo mpoPAnuotilel to yeyovog TV OTOMUK®OV puOudV
datpoenc tov voppav (Tucker et al., 2006), katt mov omotelel Kaiplo Béua oty
evtatikn ybvokaAMépyelo kabdcov cuvdéetar aueoa pe v eniPioon (Morreti pers.

com).
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1.5 Xkom6STOU TEWPANATOS

2KOTOG TOV TEWPAPATOG NTaV Vo OtepevvnBel 1 aviikatdotaon 1ococtoh 50% tov
LovTovov QUKLOV TOL KOAALEPYOVVTOL GTOVS 1YBVLOYEVYITIKOVG Y10, ¥P1|ON GTNV TEYVIKY|
TOV TPAGIVOL VEPOD OTNV KOAAEPYELD TNG Toumovpag, amd Enpd @OKlo ta omoio
AmoTELOVV EUTOPIKO TPOTOV. Zuykekpipéva, eEAEYXOnKe N enidpacn TG avTIKATAGTOONG
0€ GLVOVOAGUO LE TNV CLYVOTNTO XOPNYNONG TPOPNS, oTNV avENon TV tybvdiwy, otnv
emPiwon Tovg Kol GTO TOGOGTA SUCUOPPLOV GE TPAYUOTIKEG CLUVOTKEG TAPAYWOYNG EVOG
yBvoyevvnTikov otafuol peyding dvvoutkdTtag o omoiog akoAiovBel kot vioBetel

SPKMG VEES TEXVIKEG Ko Bempeltot KOvoTONOG MG TPOG TNV TPEXOVGA TEYVOYVAOGIA.
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2.YAIKA KAI MEGOAOI

2.1 Meproyn perétng

To melpopa TPAyHOTOTOMONKE OTI EYKATOGTAGEIS TOV 1YBLOYEVVITIKOD GTOOLOV
¢ etarpeiog <AIAY IXOYOKAAAIEPTEIEX ABBE» (Ew. 2), oto AyAadiPOuntidoc,
Katd ™ Sudpkewr G mopaywywkng meptodoov 2008-09 ywpic va emmpeactel o

TPOYPOULOTICUOS TNG.

sl O,

=i

Ewova 2: E€wtepucn dmoym tyfvoyevvntucon otabuov ATIAY IX®OYOKAAAIEPT'EIEEZ ABEE.
([Myn: TIpocwmikd apyeio cLYYPUPLD).
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2.2 Tleypopotikd vAKoO
2.2.1 KalMmépyela putomAayktod otov IXXE

Ytov [livaxa 2 mapatiBevtal otorygio Tov apopovv TV KAAAMEPYELD PUKIOV oToV [XX.

Hivakag 2: XapoKTnploTikd Tov TURUATOS UKDV Tov IXZ.

[Ipoérevon vepov I'eotpnon 28ppt ue enelepyacio
LUNYOVIKOV GIATp@V o€ oelpd S5 um -1 pm-
0,45 ym kat UV 100mJ/cr

Alozotnto (S) 29 - 30 %o
O¢gpuokpaocia (T) 24 °C
AwBéoipot dykot 96 XoakovAecx 500 |

40 XakovAiegx 60 |

Aepiopdg NAI
[IpocOnkn CO;, NAI
Eion mov koAhepyovvton Chlorélla, Isochrisis

Yrov IXE, ot untpikég woAAépyeleg  dwtmpovvior og  BdAapo otabepng
Oeppoxpaciag (18 °C)oe pkpotc oykovg 50 ml ,ywpic aepiopd 6mov mapopévovv exel

péxpt va awvénbei n ovykévipwon tovg. Otav @Tdcovy 6TV KATAAANAT GLYKEVTPMON)
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euporaloviar 6e dvo Kovovpylovg Oykovg, Evav 50 mlmov emotpépel otov Bdlapo
kot évoe 300 ml,mov pévet extdc Bokdpov ywpic agptoud apyikd. Otav 1 cLYKEVIP®OT
avénbei mpootibeton elappOc agpiopds. Metd and 6 muépeg, pe too 300 ml
euporalovpe 5 dykovg twv 500 MIL.Otav awtég o1 KaAMépyeleg wPacovy uetd omd 6
nuépeg, N kaOe pia am avtég epPoraleton og évav oyko 10 |. Katd nepintwon umopel
vo guPolootel tawtoypove kar  évag dykog 500 ml kou va Eekivioel omd eKel O
emOUEVOC KOKAOG. Metd amd 6 nuépec amd to kabe doyeio twv 10 | guportalovron 1-2
oakovreg Tv 60 | kol cuvoikd dnuovpyodviol 6 TETOEG KAAMEPYELEG. XE OLAOTNUA
7 nuepdv avtég ot kaAlépyeteg epPorlalovtal o 8 sakodrec 500 | Ew. 3) o1 omoieg
oe 7- 9 nuépeg Oa eivor apkeETA OPLIES Y Vo XPNOOTOMOOVV OTIG VOUQIKEG

OEEOUEVEG Y10 TNV TEXVIKT TOL TPAGIVOL VEPOD.

Y& Ohec T KoAMEPYELEC pe Oyko peyaAvtepo and 500 minpootibetan 1oyvpog
aeplopog pe aépa eumiovtiopévo pe CO. H moocodtta tov CO, pubuileton pe Paon
TIg kafnuepvég petpnoelg Tov PH ko givor dtapopetikn Yo KOs opdda KOAAMEPYELNS.
KdaBe popd mov Eexva pia kadlépyelo TpootiBeviot Kot Ta avdioya Bpemtikd diata.
Yvykekpipéva ypnoonoteitor to F/2 mediumevppova pe 1o tpotékorio tov Smith

et al. (1993a).

FMM"EAERamEnnLE

R F 1=
Ewoéva 3: Karliépyeo pukidv og 6ykovg 500 |. {Inyn:
Ipocwmikd apyeio cuyypapin)
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2.1.1.1 Koéotogropaymyng eukiov otov IXE

H napayoyn Loviavov eukiov otov IXE avtimpoconevel, OTmg non £yt avagepbet,
&Vl OMUAVTIKO UEPOG TOL KOGTOVG NG Topaymywkng dwdikoaoiag. Ot Lavens and
Sorgeloos (1996uvapépovy 6tL avTd givar duvatov vo avéldel ato 30%Tov GLVOAIKOD
Kootovc. H etarpeio mov mapdyet ta Enpd ok (INVE SA) éyxel vroloyicel to péco
KOGTOC TOV TAPUYOUEVOV PUKIGOY o€ ekkolamtiplo oe 162 €/nf kot o k66TOC ENPOd
Bapove 1620 € Peopdvioc 61t 1 Nt epéoka gokio éxet 100 génpd Papoc (DW).
Amo 10 otoyeio mov tnpovvian otov IXE mov €ytve 10 melpapo 10 KOGTOG
vroloyiotnke oe 93 €M ko 930 €/kg DWohpemva, pe Tov Tpomo vIoloyioHod Tov
Enpov PBapovg amd v INVE SA. To Enpod Bapog evog kuttdpov Chlorella minutisima
extaror oto. 10 pg (Amos, 2004 tov IXE tov MEPAPATOC 1| UEST] CLYKEVIP®OOT)
tov gpéokav gukidy  eivar  20x10cells/ml kot ©¢ ex tovTOL TO ENPd PBépoc avd
napoaydpevo me, vroroyileton og 200 g (20x18cells/ml x 16ml x 10%%g ). Zopemva pe
avTo 10 KO6TOG avd Kg Enpov Bapovg (DW) tov mapayduevov otov IXE pukidv givar

465 €.

Ytovg Ilivakeg 3 wor 4 moapovoidlovior To KOGTH TOL TPOKVATOVYV KOTE TNV
Tapayoyiky dadikocio otov IXE ¢ etaupeiog AIAE, kabmg Kot ovtd TG eToupeiog

INVE SA.
2.2.2.SanolifeALG

IMa 11 avaykeg Tov mepdpatog ypnoomomonkay Enpd evkia g etoupeiog INVE
pe v eumopikn ovopoocio SanolifeALG. Ew. 4). [Ipokettatl yio po Tpdoivn Aemt

movdpa, mov puluilel TG MOOTIKEG TOPAPETPOVS TOL VEPOL TNG EKTPOPNG KOl
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elayrotomotel ™ ypnon Loviavav eLUKIOV. ZOUEOVO LE TNV ETAPEIN TOV TO TOPAYEL,

TO TPOIOV :

Mivaxkag 3: Kootog mopaywyikng dadikaciog tov IXE g etonpeiog AIAX.

IXX g etapeiog AIAX

Amocpécseig 18 €/n?
Tovtnpioeg 8 €/nt
Evépyearo 25 €/t
Avoraoipo 13 €/n?
Epyatwka 29 €/m?

Mivakag 4: Kootog mapaymyikng dwadtkaciog g etopeiog INVE.

INVE
Amocpécerg 60 €/n?
Tovtnpioeg 19 €/n?
Evépyeao 33 €/nt
Avoldoipo 15 €/n?
Epyatika 35 €/nt
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Avtikafiotd pepikmg ta {ovtova UK.

Kpatd T1g mo10TiKéc TapapéTpong Tov vepoL 6Ta WOOVIKE ETITESAL.

EXéyyet ko puBpuiler v koA pkpofiokn yAwpida g de&apevig EKTpoPS.

D N N NN

Awnpet v apykn Opentikn alla tov Tpoyoldov £mg 6Tov KoTovaA®mOoHV

and TG VOUQEG.

4 Evioyver ™ dudyvon 1ov @mTOC 6T GTHAN TOL VEPOL KOl TPOCTATEVEL TIG

VOUQEG amd TV Katamdvnon (Stress).

v Anpovpyei v Wavik) ovtifeon 6to vepd Yo TV E0KOAN GOAANYN TNG TPOPNG

amd TG VOUQEG.

2.2.2.1 Tlpogtopuaciotov Tpoidvtog

[Tpwv ™ ypron tov otig de€apevég tov vopeav, to SanolifeALG diaddetar o€ vepod
ue ™ ypnon Prounyavikod avadsvtipa  (blender), yia 3-5 minkot oe avaioyio 20 g
npoiovtog oe 1 | vepd, domov 1o KOTTOPA VO Sloy®plotovy TANp®S. o kaAvtepa
OTOTEAEGUATO OTO OOYWPIOUO TOV KLTTAP®V 1 €TOLPEID. CLVIOTA UETA TNV TPAOTN
avAadELoN Vo TaPapEVEL 6TO Yoyeio yioo 5-6 h. Xt ocvvéyelo avadedetor Eava ya 1-2

min mpiv ) d10voun TOL OTIC VOUPIKEG SEAUEVEC.

Institutional Repository - Library & Information Centre - University of Thessaly
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Water conditioner for larval figh tanks
Gradually eliminating the use of live algae
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INSTRUCTIONS FOR USE
Preparation

+ Bland Sansiife ALG during 2-3 minuies in water vith a blended,

using @ maximun of 20g1.
+ Craate a vortex first and then siowly add Sanalife ALG to the water

Grean Water technigue

Partial and gradual substitution of fve alyue by Sancllfe ALG,
replacing from 50 to 100% of dally aigas needs:

+ Diisa approximataly 7 to 12 par m of fish culture water, Adap!
according b local condiions of ight intenity, watet exghanga and
feilied transparancy depth.

« Divide the quanthy in difierent rations throughout the day,

CONSISTS OF
Dried aigas, microorganisms, veas and plan| exdracts, minerals

PACKAGING AMD STORAGE

Sanodle ALG is packed n 500g alufod bags, vacuum sealed and
fiushed under nitragen atmagpherd 1o pravent product degradafion.
The product hias a shalf fa of {5 manihs when keat in the freezer
and 8 months wher kep! in the relrigerator (4°C).

Onea openied, the product should be used within one month, ket
wall closed and stored In 2 refrigerator,

Tobaused proforablybelore  Batehe®  Netwaight

Ewova 4: Etkéta mpoidvtoc, g etaupeiog INVE, pe epmopikr ovopacio

SanolifeALG.

Institutional Repository - Library & Information Centre - University of Thessaly
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2mv Ewova 5 ansikoviletal to mpoiov petd v avdogvon.

Ewova 5: Amewkovion mpoiovtog petd my avadevon ([nyn: [pocwmikd apyeio
oLYYPAPEN).

2.2.2.2 Kotavaloonmpoiovtog

Zopeova pe v etarpeio Topayoyng arartovvtor 5-10 g SanolifeALGywo kabe m®
VEPOL EKTPOPNG TNV MUEPA YO HEPIKT]  OVTIKATACTOON TV QPECK®V QLKIOV. H
axpipng mocodttar e€aptdton amd Tig wWiaitepeg cuvnkeg Kabe IXZ, amd v avavémon
TOV vepov, TV KoBopdTNTO TOL VEPOVL, OmO TO €100C, TNV MOGOTNTO Kol THV
CLYKEVTP®OOT TOV ({OVIOVOV QUKIOV TOV YPNCILOTOOVVTOL OAAL Kupiwg omd To
TOGOGTO  OVTIKATAGTOCNG TAOV  (QPECKOV  QUKUOV. XTO GUYKEKPWEVO TElpapa
ypnowomomoaue 5 g SanolifeALGava m’ vePOU EKTPOPNG Yo avTikotdotacn S0%
TOV Ppéckmv eLKLOV. Etot ya kdbe deopevn ypnowonomdnkav 1.250 g (5 g x 10 fh
X 25nuépec) kot ovvolkd 10 kg SanolifeALGTo k66t0g ayopdg Tov Tpoidvtog givat

240 €/Kg.
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2.3 IIelpopoTikoS 610G OGS KoL YELPLOUOL

Ou oelapevég otic omoieg tomobetnOnKav To avyd Yoo eKKOAoym  MTOV
KOAVSpok@VIKES, xopntucotntag 10 nt (Ewk. 6) evd 10 VAIKO KOTOOKELTIC TOUC TTaV
TOALECTEPOG. X KOBe Oelapevn) TOov eKKOAATTNPIOL LANPYOV dVO TaPOYES VEPOD, [
amd yedtpnon pe otabepn Oeppokpacio 20,5 +1°C  kon o 810G mpoéhevong pe
Oeppokpacio 15 +0,5°C. H yidén tov vepod yvotay omd yukTikd cuykpdtnuo. Kat otig
V0 TEPWTMOELS TO vePH TEPVOLGE amd cvotnua Pidtpov coe celpd 100pm, Spm kot
@ikTpo VIEPIBdoVC akTvoPoriog 100 mI/cri H embounth Oeppokpacio ot SeEapevi
TPOEKLTTE OO TNV OVAULEN TV SVO0 TOPOYDV VEPOD, KOl 1] AVOVEDMGT YIVOTOV COLPOVOL
HE TNV ddtKacior EKTPOPNS VOUE®OV Toumovpag tov IXE. H alotdémmra Mrav 28+3
psu. I'a 11g avaykes Tov TEWPdpaTog ypnowonombnkay 16 deapevég, ot omoieg
yopiomkav oe 4 opdoeg twv tecchpmv defapevav n Kabe opdda. Ta avyd mov
tonofetOnKav o OAeg Tig de&opevég TpospyovTay amd TV idta deEapevn YevvnTOp®V
Kol OAeG 01 de€apevég otokapionkay o€ dtdotnua 10nuepmv. Ot Telpapatiké oUddeS

KooKomomonKav o¢ e&Ng -

v M 3T (uéptopac): H ouddo ovty Swrxeipiotnke cOU@®vO pE TN
SldKacion  EKTPOENG VOUEGOV Toumovpos Tov IXE yoplc wopio
dlapopomoinon kot pe 3 TaloUATO APTEULNG TV NUEPOL.

v SL 3T : Zmv opdda owth, N coyxvotnto yopnynons aptéuag frov 3
QOopEG TNV MUEPA Kot TopdAAnAa €yve aviikatdotaon tov 50% g

amattovpevng tooodtntag (oviavov eukiov ard to SanolifeALG.
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v'M 5T: Ztnv oudda ot petarnonke n coyvotnto yopHynons opTéuiag
a6 3 6e 5 popécnuepnocing.
v'SL 5T: Zmv oupdda ovty $&ywve avikatdotacn tov 50% 1ng

amortoduevne moocomrag (oviavov eukiov amd 1o SanolifeALG.

Xopnynon apTépag: S Qopég Ty NUEPQL.

~ L

Ewéva 6: Tepapaticég deapevég dykov 10m?. (Tnyn: Mpoconicd apyeio cuyypapéa)

SOupova pe ™ OdKacio eKTPOENS  VOUEGV Ttoumovpag tov IXE yopryesitan

nocdmro 300 | @péckmv gukidv cvykévipmone ~ 20x16 cells mI* o gopd v

Institutional Repository - Library & Information Centre - University of Thessaly
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nuépa og kabe de&opevn extpoens. I'a v aviikatdotaon tov 50% o11g dvo ouddES
yopnyndnkav 150 | ppéokwv eukidv kot copminpondnkav pe 50 g SanolifeALG (5

g/m’/day) oe 5V0 NUEPHOIECSOTELS OTMOC TPOTEIVEL O KATOGKEVOOGTHC,

To meipapa elye drapkelo S2 nuépec Ko mpaypatomomOnke tov Mdaptio kot Ampiiio
tov 2009. Enedéyn Sidpkela 52 nuepodv yati og ovty v nAkio yiveton 1 mpmdTn
KOTOUETPNON TOV YOPUDY Ko TPOKLTTEL TAEOV pe akpifeta | emPiwon. Eniong yiveton
Kol 0 €AEYY0G TV SVOUOPPLOV Kol YVOPILOVUE KOl TO TOGOOTO T®V dVCUOPP®V

1Bvdimv.

Ytov Ilivako 5 moapovcialetor n dadiKacio eKKOAAYNG Kol EKTPOPNG  VOUQOV

toumovpoag tov [XE.
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Mivakog 5: Awdikacio EKKOAAYNS YDV KoL EKTPOPNS VOUPOV To1Tovpoc Tov IXX.

HAIKIA ANANEQXH OEPMOKPAXIA TPO®H 1 TPO®H 2 TPOXQZQA AF EG
%IQPA °c) PR1/2 RIIB PR2/3RII|  (*10° (*10% = (*10%
-2 7,2 18 0 o] 0 ®300
-1 7,2 18 0 o] 0
0 7,2 18 0 o] 0
1 7,2 18 0 o] 0 METPHZH AAPBQN
2 7,2 18 0 (o] 0
3 1,5 18 9 o] 0 LUX >1500
4 1,5 18 100 (0] (o] aquivit-skimmer
5 1,5 18 150 0 0
6 1,5 18 200 0 0
7 1,5 18 200 0 0
8 1,5 18 200 0 0 NK
9 1,5 18 200 0 0 NK
10 1,5 18 200 0 0 NK
11 1,5 18 200 0 0 NK mm
12 2 18 250 0 F30
13 2 18 250 0 mm
14 2 18 250 20
15 2 18 200 40
16 4 19 200 60
17 4 19 150 80
18 4 19 150 80 10,0
19 4 19 150 60 20 ®500-F mm
20 5 19 50 100 60 40
21 5 20 50 80 60 60
22 6,3 20 50 60 60 80 1/20YTO
23 6,3 20 50 40 40 100
24 7,2 20 150 0 20 120
25 13 20 150 0 160
26 13 20 150 0 160 F30,0YPEZ
27 13 20 150 0 180
28 13 20 150 100 o] 180
29 13 20 150 100 o] 180
30 13 20 300 0 180
31 13 20 300 0 180
32 13 20 300 0 180 1000
33 13 20 300 0 180 F30
34 13 20 400 o] 180
35 13 20 400 0 180
36 13 20 500 0 180
37 13 20 500 0 180
38 13 20 500 0 180
39 16 20 500 0 180
40 16 20 600 0 180 @® KENTPIKO- F30
41 16 20 600 0 180
42 19 20 700 0 180
43 19 20 800 0 180
44 19 20 900 0 180
45 22 20 1000 0 180
46 22 20 1000 0 160
a7 22 20 1100 0 120 F30
48 27 20 1200 0 100
49 27 20 1200 0 80
50 27 20 1200 0 60

Institutional Repository - Library & Information Centre - University of Thessaly
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2.4 Asvypotoinyieg

MetpnOnkav 60 mepimov dropo oe kdbe detypatoAnyia, omd kdbe TEPAUOTIKN
de&apevn Tig NUEPES TOL OPIGTNKOV GTO TEPOUATIKO TPOTOKOAAO. Ot HeTpNoELS £ytvay

oT1g akdAovbec nhikieg amd v nuépa ekkdAayng (day post hatching, dph):

e 5dph évapéndiatpoerig pe tpoyolma,
e 13dph apyndiatpoeng kot pe pikpr aptépia,
e 19dph apyndloTpoPnc Kot pe EUTAOVTIOUEVT] OPTELLQL,

e 25dph opyn Swatpoeng pe Enpfi tpoen Kou Staxomy g yopHynong

TpoYolmwv,

e 32dphpuetapopd oe deapevég amokomng, mapdAnin dotpoer pue Enpn

TPOPN KO LELWUEVT] TOGOTNTO, APTEULAG,

e 40dph amoxieiotikndioTpoen pe Enpn tpoen.

H derypatolnyio kabe @opd yvotav mpiv 1o peonueplovo tdiopo Kot Aappavovtoy
detypota amd tpio dtopopetikd onueia e deapevig wote va eEacpoiotel 66O 1O
SVVOTO OVTITPOSMOTEVTIKO TOL Oeiypa TAnBvopov. Ta detypata moipvoviav pe omdym
Kol 1 Kivnomn g amoyng NTav €100 MGTE Vo, GVAAAUPBAvovVTIL VORPESG 1] 1yB0O10 Oyt

UOVO amd TNV EMPAVEL, OAANL KOl GE YOUNAOTEPO CTPMUATO TOV VEPOV TNG OEEAUEVIG,.

2.5 Extipnon ¢ avartoéng

H aviantoén ektyunbnke pe v pétpnon tov  olkol pnkovs. o tig petpnoelg
YPNOLOTOONKE GTEPEOCKOMIO GTO OMOI0 NTOV EVOMUATOUEVT] OQOOALIKY KALOKOL

dwpaduiong 0,05 mm,eved apydtepa ypnoipomombnke mayvuetpo dafaduong 0,1
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mm. H avértoén kotd tnv StdpKe TOV TEPAUATOS EKPPACTNKE YPOUUKO COUPOVA

pe oyxéon Y=a+ bX,6mov Y: oAikd pnikoc kar  X: ypdvog (dph).

2.6 Extipnon tov mocootov emPioong

H emPioon amotelel to onuavtikotepo (Loli e T0 T0G0GTO SVCUOPPLDOV) HETPO UE
T0 omoio eKQPAleTal 1M EmMTLYIOL NG TMOPAYOYIKNG OpPACTNPOTNTOS OE  Evav
yBvoyevvnTikd otabpd Bolacoiov e0OV. XNV TopoVcH PYOcio. EKPPAGTNKE G TO
1060670 TV YOLdiov mov petpridnkav v 52 dph oe oyéonue tov apBud TV avydV
OV aPYIKA oToKopioTnKav og KAOe deCapevn. Zopewvo He TN dodikacio eKkkKOAAYNG
avyov otov IXZ, petpdtot 10 Bépog TV avydv Tov TPOKELTOL VO UTOVV OTn Oe&apevn

eKKOAYNG Kot 0 aplBpog Tovg vroroyiletat pe Baon v avtictotyio 1250 avyd= 1 g.

2.7 "Eleyy0g dv6p0p LV

Ot dvopopeieg amOTEAOVV 1O10MTEPO.  CMUAVTIKO TOPAYOVTIO YLl 0L ETTUYNUEVN
napaymyn o€ ke yybBvoyevvntiko otabud. H 660 to duvatod mo ykopn d1dyvoon y
TUYOV TPOPANUATO OVGULOPPIOV LG EMTPEMEL VO TPOTOTMOLGOVUE  EYKOLPO  TO
TAPAYOYIKO TPOYPAUILO TOV oTaBpoV, dlopBdvovTag T Sadkacior EKTPOPNS VOUPOY
KOl OTOKOTNG Kol TpoypappatiCoviag tov Tpdmo omopdKkpuveng v SOGHOPPOV

1Ovdiwv.

O éAeyyog yio TuYOV dvopopeieg yivetor cOUE®VA LE TN O1adKacio TO0TIKOD
eAéyyov Tov IXZ kot yio TpdTn Qopd oty nAkio tov 52 dph Ew. 7). O éheyyoc éywve
oe Ogtypo 0,1% emni tov ovvolko® mAnBvopov «débe delapevig. Ta 1BLOA
avowsOnromomniov oe Sivpa  @eavoéuafavoing, tomobethOnkov o yudAvn

TAoKETOL Kot EAEYYONKOV  HOKPOOKOTMIKA o0  OlpovooKOmo Kot HE  ypNom
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otepeookomiov. Ot dvopopeiec eréyyOnkav odupwvo ue tovg Divanachet al., 1996:

Koumoundouros et al 1997a: Koumoundouros et.all997b kaeival ot €€ng :

1) EAla@pd povomhevpo BpoyyloKAAv Lo
2) ’Evtovo povomievpo Ppoyylokaivppo
3) Meydro Bpayylokd extkOAvppo

4)  Ztpapd otoua

5) E&dykopa kdto olayovag

6) Meydin npoékTacn KAT® olayovag

7)  Mupn TpoEKTacT KAT® Gloyovag

8) Kadbeto gumpdc ke

9) Movomievpa TVEAQ

10) EAagpd payitid
11) Zountvén omovevAmV
12) Zrpafn ovpd

13) Ovpd mvéro

14) Ovpd yaAiot

Institutional Reposito
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2.8 ratioTiki avdivon

Mo ™ otatotik) ovOAVOY TOV  OTOTEAECUAT®V  YPNOYOTOONKaY TO
otoToTikd makéto SPSS kot to Microsoft Excel.T'o tov éleyyo ¢ KavoviKOTNnTog
TOV UETPAGEMV TOV HNKOLG ypnoomombnke to Kolmogorov — Smirnov testH
ovykplon TV pécev Opwv &ywve pe to kputppo t. Ot KAicelg tov evbsidv
TOAWVOPOUNoNG TOL  aeopovy TV avénon tov  yHvdlov TOV  TEPAUATIKOV
petayelpioemv eréyydnkav pe to kprmpio q ovougpova pe tov Zar (1996).Q¢ eninedo

onuavtikdtrag opiotnke p=0,05.
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3.AAIIOTEAEXMATA

3.1 Avéartoén

Yo Zynuota 1, 2, 3kon 4 eaiveronn eEEMEN TS aENONG TOL OAKOD UNKOVG

Yo OAEG TIG TEPAUATIKEG OULAOES.

14,00

13,50

13,00

12,50

12,00

11,50

11,00

10,50

10,00

9,50

9,00

® SL5T

850 = M5T

8,00

7,50

7,00 ®

6,50

OAIKO MHKOZ ZQOMATOZ (mm)

6,00

5,50

5,00

4,50

o —

4,00

3,00 T T T T T T T
0 5 10 15 20 25 30 35 40 45

HAIKIA (HMEPEZ,dph)

Typa 1 AbEnomn tov oAkol ufKove oe oyéon pe Ty nikia yo Ti¢ petoyepiosig SL 5T
ko M 5T (uéoot 6pot £ Tomiky omdKAon).

Institutional Repository - Library & Information Centre - University of Thessaly
09/04/2024 10:18:00 EEST - 3.236.224.210



42

14,00
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12,50

12,00 3

11,50
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11,00

10,50
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9,50
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® SL 3T
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8,50

8,00

7,50

- -
' 1

- Ei

OAIKO MHKOZ ZOMATOZ (mm

5,00

4,50

4,00

H-&H

3,50

3,00 T T T T
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HAIKIA (HMEPEZ,dph)

Yympa 2: AdvEnomn tov olMkov PNKovg o€ oxéon He TV NAKia yuo Tig petayelpioeg SL 3T
ko M 3T (uéoot 6pot £ Tomiky omdKAoN).
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1400
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Typa 3: IoAwdpdunomn Tov oAKoD UNKoVG -NAKiag yia Tig petayepiosig SL 5T

kot M 5T.

¢ SL3T

n M3T

—Tpaypikh (SL 37)
—Tpappikr (M 3T)
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Zympa 4: ITodwdpdunon oAtkov unkovg - nAkiog yia tig petoyelpioeig SL 3T koM 3T.
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H g&éMEn tov olkov pnkovg copatog (LEcog Opoc £ TLTIKY andKAloT) 6 oYEoT UE
™V NAMKio EKPPAGTNKE YPOUUKEA KO TEPLYPAPETOL Y10 KAOE TEPAUATIKT OUAS0 OO TIG

e€lomoelg mov divovion otov [livaxa 6:

Mivaxkag 6: TTaAvdpounomn oAKov HNKovg G€ 6YECT e TNV NAKIQ, Y10 OAES TIC
TEPALATIKES OLLADEC,

OMAAA EEIZQZH R?
SL5T Y=1,5232+ 0,2696X 0,9527
M 5T Y=1,4833+ 0,2736X 0,9327
SL 3T Y=2,2731+ 0,228X 0,955
M 3T Y=2,184 + 0,2365X 0,957

[TepAnmtikd, To ATOTEAEGLOTO TG OTATIGTIKNG avdAvong divovtal otovg Ilivaxeg 7,
8, 9 xar 10. Xtov Ilivaxa 11 mopovcidloviol GUYKEVIPOTIKA Ot pEGOL OPOL KOl To

TUTTIKA GQAApATO Yo KAOe petaysipion.

To olkd pnkog oty mepapotikn opddo SL 3T de di€pepe oNUAVTIKA GUYKPIVOUEVO
pe exeivo g opadag M 3T péypt v niikio tov 11 nuepov (p>0,05).Tnv 13 dpho
pécsog 6pog g opddac SL 3Tvreptepovoe 6e oyéon pe v opdado M 3T (p<0,05),evd
ot Nukieg 19 kan 32 dph,o péoog 6pog g opuddac M 3T vreptepovoe oe oyéon e
v opdda SL 3T. Aev mapatnprOnke GAAN GTOTIOTIKA OTUOVTIKY dl0QOpa HEYPL TV
OAOKANpwoN Tov mEpouatikod oyxedioopov (40 dph). Ot pvbupoi avénong tov
nepapotikov opddwv SL 3T ko M 3T dev  iyav otatiotikd onpavtikn dwagopd (P

>0,05).

Yy mepapotikn opdda M 5T, otic nhkieg 11, 13kor 32 dph o pécoc 6pog

Bpédnke va vmeptepel He OTATIOTIKA ONUOVTIKY OPOPAE OO TOV OVIIGTOLXO TNG
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opadag SL 5T (p<0,05)Kauia otatiotikd onuoviiky dtapopd dev topatnpionke yio
TIG AALEC NuEPES OetypatoAnyiag. Ot puBuol avénong tov telpapatikov opdomv SL 5T

kot M 5T 8¢ diépepav otatiotikd onpovikd (p >0,05).

Kotd ™ dwdpkeln tov mpdtov 25 NUEPOV UETA TNV EKKOAOWT, 1| GLYVOTNTA TNG
YOPMYNONG OPTEULAG OE QAVIKE Vo EMOPE oty avénon Tov olkov pnkovg (p>0,05).
Qo01060, TPOKVMTEL OTOTIOTIKG onuavtikny dtapopd (p<0,05)vrép ¢ peyaidTepnc
ovyvotntag yopriynong aptéutag (5T) petd v 32 dphkat avtd t0 TAEOVEKTNHO OC
Pog T0 oMk pnkog drotnpeitor péxpt kar v 40 dph Eyx. 5, 6, 7xou 8). Amd
GUYKPION TOV TOAIVOPOUNCEDV OMKOD UNKOVE — NAKING HETAED TOV TEPALUTIKOV
opdowv SL 3Tue SL 5Txor M 3T pe M 5T mpokdntetl 6TaT10TIKE ONUAVTIKY dtopopd

VIEP TOV OUAS®OV e TN pHeyaAdTEPN cLyvoTTa YopNyNnong aptéuta (P<0,05).
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MMivoxog 7: Anotelécpoto 6TatioTikng avdivong (t —test) ywrig petoyepiosig M3 T kou SL
3T karyo. OAEC TIG NUEPES SELYUATOANYIOG.

5 11 13 19 25 32 40

M3T  3,66+0,02 5,04+0,02 5,38+0,02 6,39+0,02 6,82+0,04 10,30+0,06 12,00+0,09

SL3T 3,68+0,01 5,00+0,02 5,51+0,02 6,21+0,03 6,73+0,03 10,01+0,07 11,82+0,08

BE 468 496 437 461 454 481 466
to,05 1,22 1,36 4,55 4,53 1,56 3,21 1,48
NS NS SS SS NS SS NS

IMivexog 8: Anotedéoparto otatiotikng avdivong (t —test)ya tig petoyepioeig M 5T kou SL
5T kaiyia dheg Tic nUEPES deryoTOAYiaG.

5 11 13 19 25 32 40

M 5T 3,50+0,02 4,49+0,02 5,08+0,02 6,17+0,03 6,74+0,03 11,57+0,16 12,50+0,09

SL5T 3,61+0,02 4,41+0,04 4,95+0,05 6,28+0,07 6,90+0,09 10,98+0,11 12,62+0,15

BE 452 460 435 457 438 334 480
to,0s 4,13 3,3 3,9 1,1 1,6 3,34 0,08
SS SS SS NS NS SS NS
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Iivokog 9: Anotedéopata 6TaTIoTIKAG avdAvong (t —test) yiorig petayepiosig M 3T ko M
5T kaiyia dheg Tic nUEPES deryLOTOANYLNG.

5 11 13 19 25 32 40

M 3T 3,50+0,02 4,49+0,02 5,08+0,02 6,17+0,03 6,74+0,03 11,57+0,16 12,50+0,09

M5T  3,66+0,02 5,04+0,02 5,38+0,02 6,39+0,02 6,82+0,04 10,30+0,06 12,00+0,09

BE 472 488 437 461 449 309 472
to,0s 6,48 18,67 9,9 5,58 14 7,6 4,01
SS SS SS SS NS SS SS

ivexoeg 10: Anoteléopoto otatiotikng availvong (t —test) yuo tig uetayepiosic SL 5T kat
SL 3T kaiyio OAeg TIC NUEPES OELY LOTOANYAG.

5 11 13 19 25 32 40

SL 5T 3,61+0,02 4,41+0,04 4,95+0,05 6,28+0,07 6,90+0,09 10,98+0,11 12,62+0,15

SL3T 3,68+0,01 5,00+0,02 5,51+0,02 6,21+0,03 6,73+0,03 10,01+0,07 11,82+0,08

BE 424 471 426 444 442 485 473
to,0s 3,7 18,5 14,5 0,15 1,72 8,92 5,74
SS SS SS NS NS SS SS
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Mivaxkag 11: TepAATIKAGTATIOTIKA Y10, OAES TIG TEPOUUATIKEG OUAOES

HAIKIA (dph)
5 11 13 19 25 32 40
Méaoog 6pog *
TUTKO GOAALLOL 3,68+0,01| 5,00+0,03 5,51+0,02 6,21+0,03 6,73+0,03 10,01+p,07 11,82¢0,08
Méyioto 4,1 5,6 6,2 74 8,6 12,6 14,6
SL3T | Braporo 3,2 3.9 45 5 5,6 75 8,3
Tomikn amdxhion 0,20 0,34 0,35 0,45 0,52 1,08 1,23
N 238 250 232 238 248 247 243
Méaoog 6pog *
TUTKO GQAAOL 3,66+0,02| 5,04+0,02 5,38+0,02 6,39+0,02 6,82+0,04 10,30+D,06 12,0040,09
Méyioto 4,1 5,7 6,1 7,1 9,8 12,9 15,9
M3T | Exsyioro 3,1 35 46 5,5 5,5 7.8 65
Tomn andxiion 0,25 0,33 0,28 0,37 0,65 0,94 1,37
N 246 248 234 240 240 244 234
Mécog 6pog +
UK GQAALOL 3,61+0,02| 4,41+0,04 4,95+0,06 6,28+0,07 6,90+0,09 10,98+Pp,11 12,62¢0,15
Méyioto 5 11 13 19 25 32 40
SL5T E\Gyioto 3 35 3,5 4,6 5,3 8,1 8
Tomikn amdxion 0,27 0,58 0,73 1,01 1,36 1,75 2,26
N 221 242 244 240 242 242 243
Méaoog 6pog *
TOTIKO GQAMLOL 3,560+0,02| 4,49+0,03 5,08+0,02 6,17+0,03 6,74+0,03 11,57+PD,16 12,50%0,09
Méyioto 4,3 55 6 7,2 8,1 44,1 18,8
MST | Exsyioro 27 36 4 45 5,3 8.4 9.1
Tomkn andxiion 0,27 0,32 0,37 0,47 0,50 2,41 1,38
N 234 242 234 244 240 240 240
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3.2 EmBioon

H emPioon kopdvOnke petagd 11% kot 17% kot yuo kébe meipopoatiky opdoo
eatvetar oto Zynua 9. IMopatnpeiton advénon g emPioone otig opdadeg pe T 5
yonynoelg aptépie (5T) ocvykprtikd pe tig opddeg pe ta 3 taiopata (3T). Emiong
QoiveTal o1 HapTVPES Vo VIIEPTEPOHV G TTPOG TNV EMPIWON AGYETO He TN GLYVOTNTO

XOPTyNoNG opTéULOG.

18,0%

16,0%

14,0%

12,0%
10,0%
8,0%

6,0%

MOXOXTO ENMIBIQZHL

4,0%1

2,0% 1

0,0%
3TSL 3T™M ST SL 5TM

Yympa 9: Tlocootd emPimong yio OAES TIG LETAYEIPIGELC.
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3.3 Avopopeisg

O éheyyog yuo Toyov ducpopeieg Eywve v 52 dph og deiypo0,1% enitov cuvoAlKoD
mAnBvopov ya kabe deapevn. Ta mocootd (%) avd TOTO SLGHOPEING PAivOVTOL GTOV

TTivoxa 12.

ivokog 12: TTocootd dvopopeudv (%) yio OAEG TIG TEIPOUUATIKES OUAOEC.

IHEIPAMATIKEYX OMAAEX

AYEMOP®IEX SL5T MST SL3T M3T
"Eviovo povomhevpo Bpoyytokdiopipa 5,5 4.8 5,8 5,2
Meydho Bpayyraxod emcdivppa 0,0 0,0 0,0 0,0
Ttpafo otopa 3,8 4,2 3,2 4,1
E&bykmpa katm ctoyovag 0,8 11 0,8 1,4
MeydiAn TPOEKTOoT KATO GLoyovag 0,0 0,0 0,3 0,0
Kabero epmpog kepaht 1,7 2,1 2,5 1,6
MovOmhevpa TUPAG 0,0 0,0 0,0 0,0
EAagpd poyttikd 0,0 0,0 0,0 0,0
TOURTOEN GTOVEUAMV 0,0 0,0 0,0 0,0
Ztpapy ovpd 0,0 0,0 0,0 0,0
Ovpd yaidt 0,0 0,0 0,0 0,0
Ovpd TvELO 0,0 0,0 0,0 0,0
Yovolo 11,8 12,2 12,6 12,3
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3.4 Owovopiko amotéreopo,

H ) ayopdg tov mpoiovtog ftav 240 €/kg.To k66T0G TOpay®yng TV KPOPUK®DV

otov IXZ fjrav 93 €/m. Onog avaeépdnke oto Tponyodpevo kepdato 150 | ppéokmv

eUKIOV avtikataotadnkav arnd 50 g SanolifeALGH dwgpopd tov KO66TOUG avipesa

oe pa oegapevn pe 50% avtikatdoToot EPECK®MY QUKIMV KOl GE I LLE PPECKO QUKLOL

vroloyiomke o 2,48 €ovd deapevn kot avé nuépa kot gaivetar otov [Mivoka 13.

Mivaxkag 13: Extipunon k66Toug mopaymyng LeTa&d TG TEYVIKNG UE PPESKO QUKL KOl TNG

avtiotoyng pe 50% avtikordotacnand Enpa eukia.

Koéotog mapayoyis  Xpovog — K66T0G

1N ayopdg TPOETOLNOGIOG

dpéoka eokia 300 | 27,90 € 10 min -1,50 €
SanolifeALG 50 g 12,00 € 1,5min-0,22 €

®péoko @okio 150 | 13,95 € 5 min -0,75 €

Awopopd K6GTOoVG avd de€apevn ava nuUEPA

Institutional Repository - Library & Information Centre - University of Thessaly
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4XYZHTHXH

H Oetikn emidpaon g TEYVIKNG TOL TPAGIVOL VEPOV GTNV EKTPOPN VOUQOV
TOWOVPOG OVAPEPETAL 0€ TOALEG epyacieg otn debvr Piploypagpia (Muller-Feuga,et
al., 2003a: Muller-Feugagt al., 2003b: K addg, 2006: Kiaovddtog, 2008) kot
emPePardveTon omd ™V eUmEPIO KO TO OTOTEAEGUATO TNG TOPUYMOYIKNG OOIKAGIOG
(Morreti pers. com.).Anattei Ou®C pioe TOPAAANAN UE TNV EKTPOPT| TOPOUYOYIKN
dpactnplotnTa, ALt TG dathpnons kot KoAAEpysioag eukiov (Morreti et al., 1999).
Avtd avédvel T0 KOGTOG OALA KO TOLG KIVOUVOLG TNG Topay®yikng owadikacioc. Ta
televtaia ypovio yivovior mpoomdbeleg va ovtikataotafodv ta (oviovd @Ko Tov
YPNOLOTOOVVTOL OTNV  TEYVIKY] TOV TPAGIvoL vepoh amd Enpd vk Avtd
EVOEYOUEVMC VO UEIDCEL TO KOOTOG TNG TOPAYWYNS KOl VO KAVEL TNV TOPOY®YIKN

OL00IKOGI0 TTO ATTAT] KO TTLO OTTOTEAEGLLOLTIKY).

2y mopovoo LEAETN £yve avTikatdotaon Tov 50% v ppéokmv puKIOY omd Enpd
Kot Topoakolovtndnke n avantuén tov ybvdiov péypt v nukia 42 dph.Ztm cvvion
TOPOYOYIKY| 10 01Kacio TG EKTPOPNG TNG ToUovpag oTnv nAkio avthy Ta 1yBvdia £xovv
amokonel and v Covtavny tpoen Kot tpépovtal ue sunopikég olotteg (Canavate and
Fernandez-Diaz, 2001H oavtikatdotaon éywve kotd 50% kot oyt 100% yio dvo
AOyovg: mpdTOV Ywoti 1M etaupeion MOV WOPAYEL TO TPOIOV  TPOTEIVEL apPyIKA
avtikotdotoon 50% kot oty cvvéyela 75% ko dgvtepov ylati to meipapa eEediyOnke
TopaAAAc  pe Tt Owdikacio  mapaymyng 42.000.000 ybvdiov  epmopikod
1Bvoyevyntikob otafpov ek tov onoiwv to 32.000.00CGivon 1yBvd toumovpag. Qg ek
TOVTOV, 01 CAAAYEC KO Ol TPOTOTTONMGELS TPEMEL VAL ELVaL TETOEG MOTE VAL EXNPEALOVV TO
MyOTEPO SLVATO TNV TOPAYWYIKT SLOOTKOGIO KOl VO YivovTol €0KOAN OPOLOIMGIIES OTd

10 mpoowmikd. Tavtdypova peletnke kot n emidpoacn TG CLYVOTNTOS YOPNYNONS

Institutional Repository - Library & Information Centre - University of Thessaly
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yvevpdtov aptéuia. H ovyvotepn mpocs@opd Tpoeng ovopévetor v PBEATIOOEL TN
dwfecdTTO 0AAG KO TNV TTOLOTNTA TNG Yopnyovuevng aptéma. H dwbecipudtta
avéavetar pe avénon Tov aplBpod TOV YELUAT®V, OQOV UEIMVOVTOS TNV OPYIKN
GLYKEVTPMOT] TOV VOVTAI®OV OPTEHLNG TNV O0EEAUEVT] LEUDVOVLLE Kot TO puOUS d1opuy”g
Toug omd TN deEapevi], AdY® TNG CLVEXOVG TOPOYNG VEPOD Yo TNV OlTNPNOT TV
TOLOTIKAOV YOPOKTINPIOTIKOV TOL VEPOV EKTPOPNG € LYNAAQ emimeda. Tavtdypova,
UELDOVOLUE TO YPOVO TAPOULOVIG TOV VODTAM®OV OPTEULNG GTNV SEEAUEVT] EKTPOPTG, MEXPL
va KatavaloBovv ond ta 1yfvdia 1 va S1avyovy, SoTtnpaOvTag £T61 TNV OpENTIKY TOVG

a&la og VYN enineda.

4.1 Avamtoén

Me mv avtikatdotaon tov 50% tov {oviovov eukidv omd Enpd @KL TOv
KUKAOQOPOOV GTO EUTOPLO pe TNV eumopikn ovopooio SanolifeALG, otig deapevég
EKTPOPNG VOHOOV Toumovpog oev vanpée dapopd otov pubud avénone. Me 1o
amoteAéoUATO  TNG TOPOVoOG HEAETNG cLuemVel kot 1 gpyacio tov Canavate and
Fernandez-Diaz (2001t onoiot £de1&av OtL 1 OVTIKATAGTACT TOV {OVIOVOV QUKIOV
and Enpd eukia Tov edmv Nanochloropsis gaditana kot Isochrysis galbana dgv £yet
Kkapio emidpoaon otov puOud avamntvéng Kot oTn EMPIOON TOV VOUPOV TGUTOVPOG.
Avéloyo amoteléopata eppavifoviar kou ot peAétn tov Navarro and Sarasquete
(1998) 01 omoiot £de1&ov OtL Og dropépel 0 pLOUOEC avamTLENG Ko 1 emPivon voupdv
Towmovpog av To (ovtava eukia tov €idovg Nannochloropsis oculataavtikatactabovy
amd ENpa Tov 1010V €100V, Xe YEVIKEG YPOUUES Kot av ANeOel voy”n 0Tl Ta Epmopikd

TPOIOVTO OVTIKATACTAONG PPECKMY QUKIOV apyloav va epgovifovior to Tehevtoin
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mévie  ypovia  €lvol  OVOUEVOUEVO TO. TEPLOPICUEVO  ONUOGIEVUEVO  EPELVNTIKA

ATOTEAEGLATOL.

H avénon tov aptBpov tov yeupatov apTépia 6T VOLEES Kot To 1y8hdia toumovpag,
and 3 o€ 5, £0e1ée va emdpa BeTikd oTov pLOUG AENOMG Kot AVTO TO OTOTEAEGHAL TNG

Tapovcag epyaciag Ppioketal o€ cupemvia pe Tovg Tucker ¢al. (2006).

4.2 Empioon

H avtikatdotaon tov 50% tov {oviavov eukiov ond Enpd eokia, £0e1&e va Eyet
apvnTikn enidpacmn oy eniPioon. Kot otig opddeg pe ta 5 toiopato kot og avty Tov
3, ot opddeg v defapevov pe 100% gpéoka @OKlo Qaivetor vo Egovv KaAOTeEpT
emPimon. Avto de cvuepwvel pe ta arotedéopato twv Navarro and Sarasquete (1998)
koau Canavate and Fernandez-Diaz (2001)omoiol dev eviomioay Sapopég oTnv
emPiowon otov avikatéoToav ta {oviavd eOkia amd Enpd. Avtd mbavd va opeiietal
ot SlPOPETIKT KAIpoKa Tov €ywvav ot mewpopatiopoi (cuvinkeg epyactnpiov kot
TPOYLOTIKEG cLVONKEC Tapoy®yN S VYNANG Evtaonc). EmmAéov, a&ilel va avagepbel Tt
670 TPOCEATO TTAPEABOV AOYOL avatépog Plog eméfaloyv TNV AVIIKOTAGTOON AKOUN KOl
oe mocootd 100% twv @péokwv @ukidv oto ovykekpipuévo IXE yio didotnua 50
tovAdyiotov nuepdv. Katd v mepiodo avtr|, 1 mopaywyn oAokAnpmOnke pe emtvyio
Kol ovdepio enidopaon mapatnpndnke ota T06ootd emPiwong, OnWG TPOKVTTEL AT TA

apyeia Tov IXZ.

H peimon g ovyvéttog xopnynons aptépo QoiveTon va Xl apvnTiKn emidpaon
kot otV eniPioon tov vopeov. Ot Tuckeret al., (2006) ueretdvog ™ ovyvoTnTa
YOPMYNONG TPOPNG o€ 1BV Tov Pagrus major Ppnkav ott avdvovtag tn yoprynon

TPOoPNG amd 2 oe 8 popéc ava nuépa Pertiovav v emPioon wg kot 97%. Eniong,
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avénbnke o pvOUOG apopoimong ™S TPOPNEC Kol HEIMONKE 1) OVOUOLOHOPPIN T®V
peyebmv. O apudc tov yevpdatov aptépto kabopilel T dabecidoTnTa TG TPOPNS OTN
OeEOEVT] EKTPOPNG KOl £YEL EMIOPAOT] 0TO PLOUO AOENONG TOV VOLEOV Yloti Thavov
emmpedler o pvOud Kotavdimong Tpoeng amd T vouess. Emmiéov, M atopuxn
TOPOALOKTIKOTNTO HETASD atOpmV 1010¢ NAKiag e cuvOnKeg eKTPOPNG eivon TAEOV
dlmoTmpévn Kat emdpd ko oto puoud dwrpoenc (Salvanes and Hart, 1998: Shields,

2001).

4.3 O1KOVOUIKO OTOTELEGHA

Ye éva gumopkd BvoyevvnTikd otobud 1o {nrovpevo eival TO  OKOVOULKO
amotéleopa. Avtd emépyetor péco omd v Peitioon TV (OOTEYVIKOV OEIKTMOV
(neyddn emPimon, pkpd T0G0GTO SVGUOPPLOV, TOELD AVATTLEN) KoL TV UEIMON TOV
evepyelakoy Kot Tov gpyatikod kootovg (Moretti et al., 1998: Shields, 2001)wa v
eMITEVEN AVTOL TOV GTOYOVL YIVETOL EMITAKTIKY 1) OVAYKY Ylo. cuveyn avalntnon vémv
TEYVOLOYIOV Ko Tpoiovimv. To SanolifeALG kat yevikd to Enpd gukia givor Tpoiova

OV £Y0LV GTOYO OKPIPMOS OVTO: VO LELDGOLY TEMKE TO KOGTOG TOPAY®YNS YOVOUL.

To SanolifeALGemléyOnke ¢ TEPOUATIKO VAIKO V10T TN OTIYU TOL GYEAOTNKE
TO TEPOUO NTOV TO HOVO TPOIOGV aLTNG TNG HLOPPNG OV KLUKAOPOPOVGE GE EUTOPIKN
KMpoko. Kotd v gpnon tov mapovcstaletor po pukpn peimwon tov K6otovg o Kabe
oe&apevn g taéng tov 8%, n omoia Ba duthaciactel otnv 100% aviikotdotoon Tov
Covtavav eukiov. H peloon aut Tov KOGTOVE 6TO GLYKEKPIUEVO TTEIPOLO QATVETOL TO
avtiotaduileton amd ™ pikpn mroon g eniPioonc. H eupidtepn dpwg ypnon tétoimv
TPOIOVIOV Hol LEWMGEL TNV EUTOPIKT TIUN TOVG Kot Oa 00Ny oEL 6€ TEPAITEP® UEI®ON

Tov KOoTOVG. 'HOMm omv ayopd wvkAoeopohv mAéov apketd tétola mpoiovta. H
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EuPUTEPT XPNON ENPOV ELKIOV Bo BEATIOCEL Ko TIC TEXVIKES YPNoNG TOVS e ThavO
amotédeoua v avénon g enifimong Omwe Qaiveton otic epyacicc tov Navarro and
Sarasquete (1998fon Canavate and Fernandez-Diaz (2001)d610¢popd avtOV TOV
EPYACIDV LLE TNV TOPOVCA EYKELTOL GTO YEYOVOS OTL 1 LEV TPATN £YIVE GE EPYUCTNPLOKN
KMpoko, 1 0ebtepn o€ mepopoTiké oegapeveg dykov 1 nt ota mhaicwo £PEVVOC EVD M
TOPOVCO, G GLVONKES EUTOPIKNG TapaY®YIKNG dtadkaciog. Emiong to ypnoyonomOév
ENPO PUKOC Ao TOVG TOPATAV® EPEVVNTEC NTOV TPOIOV O1UOKAGING GTO EPYUCTNHPLO GE
obvykplon pe to SanolifeALG, to onoio amnotehel gumopikn matévia d1e6vodc oikov

(INVE TECHNOLOGIES NV)

4.4 Yvpnepdopoato

Amd ta amoTeAEGLOTA TG TOPOVGAS SLoTPIPg TpokvTTeEL OTL | avTikatdotacn S0%
Lovtavov Qukidv and to eumoptkd okevacpa SanolifeALG dev vofaduice ovdolmg
™V ovOTTUEN Kol 00TE EMEOPOCE OPVNTIKA OVEAVOVTIOG TO EMIMESD EUPAVIONG
dvopoperdv. Epotnuatikd eysipovior ®g Tpog to. T0G0oTd £mPimong, to omoia Kot
epeaviCovron younAdtepa og oxéon pe exeiva g xpnong Coviavav eukidv. Qotdco,
avTd amoteAel Ko medio emoOpEVNg £PEVVOC OEGOUEVOL OTL TOL TOCOOTA EMPIwONG TOV
napotibevtal oty mopovco epyacio ivar GNUENKE KOl MG €K TOOTOL OOVVOTOV VO
oLYKPIBOUV LE OTATIOTIKA 0modekTO EAeyyo. EmumAéov, mn evpvtepn ypnon tov
TPoidvTog Bo oNUATOd0TNOEL OYECELS OpAoNG — aVAdPUoNS, HECH TNG EQPAPULOYNG KOt
™G O0pKOVG €pevvag, Pe otoOYo TN PeAtiotomoinon Tov mTpoidvtog kal TV kadEpwon

TOV GTNV TOPAYWYIKT SL0OKOGIOL.
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Avt| ™ oTyyun, M LYMAN T TOV TPOIOVIOC OE GLUVOVLACUO HE TN HEPIKN
OVTIKOTAGTOOT O& (OIVETOL VO CUVTIEAEL EVILTOGIOKA OTN LEIMON TOL KOGTOVG. XTO
Gueco Opmg HEALOV Kol PE TNV EMEKTOON TNG YPNONG TETOLWV TPOidvTV (RON otnv
ayopd. KLKAOQOPOOV TOAAG TéTolo 1| mapOUolo TTPOIOVTIO) Ol EUTOPIKES TuéES Oa
ONUEDMGOVY CNUOVTIKN TTOON Kol 1 xpnon tovg o cvuPdier otn ocvumieon TV

OIKOVOUIKOV HEYEDDV.

H oviwotdotaon tov KaAMepyohUeEVmY QLUKIOV 6TOVS 6TAOLOVS Tapay®myng YOVOU

aVOPEVETOL VO, BEATIOGEL TPELG TOVAAYLOTOV TOPAYOVTEC:
1) Meiwon tov piokov NG TOPAYWYIKNG OPACTNPIOTNTAS QipOVTOC OmO TNV
GUVOAIKY] S1001KOGT0 TG TOPAY®YNS TOL YOVOL Lol TOPAAANAN KAAALEPYELD,
2) otobepn, eAeyOUEVT] KOl OLOLOUOPOT TPOPOSOGIO PUKIOV OTIG OeEAUEVES
extpopns. Ta mopayduevo 610 oTaOUO TOPAYOYNS YOVOL QUKIO OEV EXOVLV
otabepn modTNTA, TOAD O MEPICCOTEPO OV £YOLV OTAOEPT] CLYKEVTPMON

KO 1] lGOPPOTNUEVT KOATOVOUN TMV KLTTAP®OV OTIS 0eEAUEVES Etval advvaTY,

3) peiwomn Tov KOGTOVG TUPOUYOYS.
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ABSTRACT

Green water technique was developed in order to improve survival and growth rate
of post hatched larvae in intensively produced gilthead seabr§aarug aurata). In
parallel, this created the need of algae cultivation in hatcheries, a fact that elaborated
complicated procedures and increased the cost of larvae production. Recently,
substituting fresh algae to dry ones commercially produced, world aquaculture seems to
overcome the hatching procedures of fresh algae cultivation in order to minimize costs.

In the present study, the hypothesis that partial substitution (50%) of live algae with
dry can affect survival, growth and malformation rate in commercial scale, was
investigated. Simultaneously, feeding frequency of 3 aAdt&nia sp. meals per day
was studied. Four treatments were established and quadruplicates were maintained for
each treatment. Treatments included: a) 50% replacement of live algae with dry
(SanolifeALG, INVE) and 3 daily feedings (SL 3T), b) 50% replacement of algae and 5
daily feedings (SL 5T), c) no replacement of algae and 5 daily feedings (M 5T) and d)
control group with no replacement of algae and 3 daily feedings (M 3T). Samplings
were carried out 5, 13, 19, 25, 32 and 40 day post hatching.

The comparison of measured traits (total length) demonstrated that partial
substitution of live algae provoked no difference in growth, survival and malformation
rate. Thus, algae production cost were reduced by 8%. Moreover, risk of pathogen
contamination is reduced and the nutrition quality of live pray is stabilized. Feeding
frequency affected significantly growth rate with 5 feedings per day predominating over
3 feedings, when either live or dry algae were used.

From the present study it appeared that partial substitution of live algae with dry, can

sustain low cost in larvae production and secure a standard procedure, which are the
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objectives of a commercial hatchery. These new products, based on technology
achievements, are strongly encouraged to be used as a “rescue plan”, in case that live
algae cultures collapse. Finally, more research is needed in order to improve aquaculture
techniques and develop qualified products in collaboration with hatcheries and to
achieve total substitution of live algae with dry.

Keywords: Sparus aurata, green water techniquedry algae, fresh algae, feeding

frequency, larvae.
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