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TPAKHIICKUA YHUBEPCUTET, ATPAPEH ®AKYJITET

PEILEH3 U

Or:  JHoyenm 0-p Jhoomuna Huxonaesna Hukonosa, Azpapen ynusepcumemn -
ITnosous, xamedpa ,, Kusomnosgvouu nayru

IIH 6.3. JKusomuoswocmso, nayuna cneyudinocm ,Puboewdcmeso, pubno
CMONAHCME0 1 npomuinen pubonos "

OTHOCHO: [HCEpPTALMOHEH TPY/ 3a NPUCHK/aHe Ha 00pa3oBarTe/iHa ¥ Hay4Ha
cTenmeH L JIOKTOp® 1o  TpodieCcHOHATHO  HanpasieHue  6.3.
JKusoraopwacTso”, Hayyna cnemmansoct: “PuboBsacTBO, pubHO
CTONAHCTBO U pomutiieH prubonos” B AD npu TPY.

OcuoBanue 32 HpeCTABSHE HA PeUeH3MATA: YUacTUE B ChCTaBa Ha HAYYHOTO
KYPH MO 3aMTa Ha JHCEPTAlWOHHWS TPyA cbyacHo 3anosex Ne 6 /
22.02.2023 r. 5a Pexropa na TPV.

ABTop Ha AnceprauMonHus Tpya: Mvcemaga Anu Mycmaga

Tema Ha nuceprauHoOHHMUS TPYA:  ,, Texnorozuuny napamempu 3a
VCMOTUUEO 1 eKON020CHOBPAHO AK8ANPOU3B00CHS0.

Hay4su poroBojuTe IH:
Hoy. 0-p Cmegpxa Huxonoea Cmosnosa
IIpogh. 0-p Heaiiro Huronaes Cupaxos

1. Mndopmanus 3a JucepranTa
JucepTanTsT ce e olydaBajg HO AOKTOpCKa IporpaMa KbM Kateapa
bronorus u akpaxynrypa®, cekuus ,, AkBakyntypa“, B Arpaped GaxKyiaTeT Ha
TPY 1wo wayuna creyuarnocm ,, Pubogwocmeo, pubHo CMONQHCMSC U
npoMmuniier pubonos .
O0yuennero e oCBINECTBEHO B pedosHa Gopma npes nepuosa 01.04.2018 r.
-~ 28.04.2022 r.
Kpamxa bucepaguuna cnpaexa
Mycraga Ann Mycrada e ponen na 18.11.1992 r. 8 rpax Crapa 3aropa.
ITpes 2011 r. zasspirsa cpennoro cu obpasosanue B COY ,,MBan Basos”, rp.
Crapa 3aropa. Cemara rojuHa € IIpHeT 33 CTyAEHT B CHEIHaNHOCT
"PubonbiacTBo ¥ akpakyarypa” B TPY, Arpapes gakynrer, rp. Crapa 3aropa.
IIo Bpeme nHa oOyuenuero, mpez 2013-2014 r. mo nporpama ,Epazpm™
nocem@ara . Suleiman Demirel University B rpag Wcenapra, Typuus.



Ipunobusa Sakanasspeka cieneH Mo crenuannocrra npes 2014 r. lpes 2015
[. ¢ MpueT B Maruciparypa B CBIIOTO HaOpaBleHHe- CHCHUATHOCT
»AKBakyntypa“, B TPV, penosna Qopma Ha ofyueHue, XosSTO 3aBbpIUBA 1pe3
2017 r. Tlo Bpeme Ha marsctparypata, npes 2015 u 2016 r., no mporpama
»Epa3sbM® clienuanu3upa B yHEBepeurera ,,Kagatim Celebi” n dupma ,,MAT?
B rpan Wamup, Typuus. [pes 2018 r. e 3auncien 3a peoBeH JTOKTOPAHT KbM
xatepa ,buomorus u axsakyiurypa“, cexuus , AKBakyiTypa“, ¢ HaydeH
prxosogmren mpod. a-p M. Craiikos. Ilo BspemMe Ha oOydeHHETO W
JOKTOPaHTRT € ydacTsal B TpY MEXIyHAPOOHH KOH(EpEeHUMH U UYeTHpH
Hay"HH MPOCeKTa ¥ HayuyHu mporpamu. B nepuona 2015 — 2016 rr. Mycrada
Amu Mycrada e paloTiI Karo TEXHONOr B IICTHPBOBO CTOMAHCTBO ,ITAJI®
bI', rp. Jiesun.

2. O0uI2 XapaKTepHETHKa HA TIPeJICTABEHHS AUCEPTAUNOHEH TPY]

e Cmpyxkmypa, obem

HHCEePTAUMOHHUAT TPYZ € NPaBUNHO CIPYKTYPHPAH K ChObPKA BCHUKH
HeobxoAuMHU pazfenu. Toll e Hanmcan da 154 crp. u BrrouBa 24 Tabnvum u 21
durypu. YeomsT ¢ MHOro mofpe Hanucaw ¥ SICHO IIOKA3BA AKTYATHOCTTa Ha
paspaboTBanara B pauceprammsTa Temaruka. JluTepaTypHEST Tperiien e
HanmucaH Ha 39 ¢Tp. u ChABPKA OTHACIHH Pas/ielii, CBbP3aHH C: OCOOCHOCTHTE
Ha  KyjThBHpane Ha xuapoGuoHty B RAS; nosumasadero Ha
€KONIOTrochO0pa3HOCTTa HA aKBaKyITYpara, Upe3 NpWIaraHe Ha MHOBATURHM
HNOIXOMM Mp¥W XpaHeHe, [pylaragero Ha alTepHaTHBHU WM3TOUHMUY Ha
XPpaHHTEITHH  BEIICCTBA, BKIIOUMTEIHO BOAOPAcId, TpH  XpaHeHE Ha
KyJITHBHUPaHH XWAPOOMOHTH; OHOMOIMYHUTO XAPAKTEPUCTHKM, OCOOEHOCTHTO
Ha OTIVICK/@HEe M NPOAYKTHBHUTO XapaKTEPUCTHKM HaA JbIOBATO IIBCTHPAA,
abpUKaHCKMs COM M pycKaTa eceTpa. llpyu uamucsaHe Ha pasjena ca
U3MI0JI3BAHH JIMTEpaTypHU W3TOYHMIM HA KHpuiuua u jarununa, Cren
JATEPATYPHUd Hpernen ciepsar aobpe omucaHm Led ¥ CemeM 3ajady uHa
uscnenpanero. Paznen ,Martepuman uw Mmeropu™ e wuanucan Ha 20 c¢rp.
VisBppiienure p3cieaBaHds ca NPAaBMIIHO TNAHUPEHH, KATO €3 M3NOIIBAHU
3JCKBATHH Ha IIOCTaBEHUTE LEeMM ¥ 3a/ladMl, METOMYHM HOIXONH. Pasnentst
CBABPKA IOAPOOHO ONMCcaHMe Ha M3ITON3BAHATA PEUMPKY/IALIMOHHA CHCTEMA H
aKBapHyMHTe B exclepumenTansara 0aza Ha TPY. Muoro no6pe u noapofso
Ca ONMCAHH CKCHEPUMEHTAIHUTE TOCTAHOBKY Y NPWIOKEHUTE METOAMKM Ha
uscHeaBaHmiATa. B pasziaena ca odopMeHU HOIPa3eiy, ChOTBETCTRAILM HA
NIPOBEINCHUTE eKcnepuMenTH. PasfnenbT € wMHoro jobpe oHarnenes c¢bhe
CHHMKOB martepual. IlpunoxeHa e cxema Ha onMTHATa rocraHoska. JoOpe ca
OIUCaH¥ NPWIIOKECHATE METOMM 3a craTMcTudecka obpaboTKa HA MOJyUeHHuTe
naunu. Pasnen ,Pesynraru un obcnxmane” coubpika 54 crp. Crpykrypara Ha
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paslena CHOTBETCTBA Ha CTPYKIypara B pasien ,Marepuan u MeTOoAH".
PesynTaTdTe OT eKCIEpHMEHTHTE ca OpencTaseHu B 11 ralimiu U Ha 20
burypu. Jlannure ca MEOro o0pe aHAIM3UPAHK K CPABHECHHU C WU3C/ICABAHHMA
Ha Ipyr® yueHu. [losnydeHurte pesynTaTd ca IO3BOJIMIIM HA NOKTOpaHTa 1a
odopmu 7 M3BONA, CHOTBETCTBALM Ha nocraBeHuTe 3afawu. Hanpasenu ca 3
NPENOPBKA U €24 ONUCAHY IPHHOCHTE Ha H3CICABAHETO.

o Ouyenxa 3a: aKmyanwocm HA memama; yeama; 3adawume; obexma;

npeOMema; CCHOGHAMA ME3a HA OUCEPMAYUONHUSL MPYO

PaszpaoTenara pAMceprals Kacae aKTyalHW BbIPOCA, CBBP3aHH C
pasBUTHETO HA aKBaKylITypaTa y Hac M B 4yxOuza. 3a70BOJIIBAHETO Ha
HapacTBamMTe TTOTPeOHOCTH Ha YOBEKA OT BOJHM OPraHu3MM JHEC Ce CBbp3Ba
[IpeIN BCHHUKO ¢ aKBaKyaTypara. Ha cBoif pes pasBUTHETO M H3LAIO 1Ie 3aBUCH
OT BHEIPSABAHETO HA HOBY TEXHOIOTHY U MOIXO/IH, OCUIyDPABALIN Ch3/AaBaHe Ha
YCTOWYWMBH  TIPOM3BOJICTBEHM CHCTeMH. Msrpaxianero Ha  yCTOWYUBH
arpoeKOCUCTEMH, XapMOHHYHO (YHKUMOHHMpAllM B OKOJHaTa cpexa, ¢ B
OCHOBATa HAa CHBPEMEHHOTO pasOmpae 3a Pa3BUTHE Ha IIOOATHOTO arpapHo
npousgojctreo. OTpachkabT, HE3ABACAMO OT HEHAIMWHATUTE TEMIIOBC Ha
HapacTBaHe, MMa CEpPUO3HM NpoGJeMM 110 OTHOWIEHHE HAa YCTOHYMBOCTTA,
KOWTO JOBEAOX3a [0 HaMalsgBaHe Ha pacTexa Ha CEKTOpa Ipe3 IOCICHUTE
rOMMEM. AKBaKyNTYpaTa € HeoOXOIMMO [a C¢ Pa3sBUBA eKOJIOT0-Ch00pPasHo, ThH
KaTo B IPOTHBEH Ciy4all oOKa3Ba CEPHO3€H HATHCK BBPXY €CTECTBECHUTE
€KOCUCTEMH. fio,z};f{epmsaﬁm‘ BAXKHOCTTA HA aKBAKyITypaTa, Karo ajITepHaTHBa
Ha pubapcTBOTO, 0COGEHO BAXKHO € Jia C& HaMalH 3aBUCHMOCTTA OT H3NO0N3BaHe
Ha pubeHo OpaniHo, MOMy4aBaHO OT YJIOBHMTE, IPU XPAHEHE HA KYITHBUPAHUTE
XupobronTy. B Tazu Bpw3Ka ce THPCAT anTepHATHBY 32 M3NOI3BAHETO MY B
aKBaKyITypHuTe cronancTea. lleara Ha JHCepTalMOHHMA TPYA € ACHO
(bopMynHpada ¥ HATBIHO OTTOBODS HA 34ITTaBHETO Ha JUCEPTAlMOHHUS TPYI.
34 MOCTHTAHETO # NPABUIHO Ca ONpEJeNeHM celeM 3adavu. Jluceprauusra
jacdra OCHOBHM ¥ MePCHEKTHBHE 3a KyJTHBMpaHe BHIOBE pHOM: JpIoBa
I'CTBPBA, pycka eceTpa ¥ adpukancku com. IIBCTBPBOBBACTBOTO H
CCETPOBBACTBOTO €4 B OCHOBATA HA AKBAKY/ATypaTa y Bac M B uyxOuHa. IIpes
TIOC/ICAHNTE TOMHM € NIOAYEPTaH HHTEPECHT KbM abpvKaHCKH COM, KaTO €lIUH
OT Hall-NepcHeKTUBEMTE 3a KynTusupane sumome. [lpasunuo nopdpanure
OBEKTH ¥ OCTABEHUTE 231a1H Ha W3CNEABAHETO IO TIPARAT 0COOEHO IOJIE3HO 3a
Oparapekarta akBakynTypa.

o Hanon3eana HAVUHA TUmMepamypa (OyenKka Ha 0c6e0oMenocmma Ha ducep-

MaHma no RPOBIEMAMUKAMA, PAS2RENCOGHA 6 QUCEPMAYUOHHUS MPyo).

CHHCHKBT Ha JIUTEpaTypaTa chabpxa 394 u3rouxuxa, ot kouro 380 ca Ha
anrnmiicky  esuk. Jucepraumsra cpAbpKa OorarT JMTEPATYPEH HPETICH.
Hampages e 3axsnboueH 0630p Ha HayyHaTa IpobieMaTHKa, CBbP3aHa ¢ TeMara



Ha JuceprauudaTa. AHaIM3HpagM ca OCOOCHOCTHTE HA pa3BUTHETO HAa
aKBaKyJITypara d MACTOTO Ha CHbBPEMEHHMTE TEXHOIOIMK HA KYNTHBHPAHE Ha
XUApoOHOHTHTE. JHAUNWTETHO BHAMAHKE € OTHENEHO Ha HAYYHM NpOYyUBAHUSL,
CBHP3aHM ¢ HMHOBATMBHUTC PELIECHHA 3a MNOBUINABAHE HA VCTOWUYMBOCTTA Ha
AKBaKyITypara, BKIIOUHUTEHO XpaHeHe, B CBCT/MHATA Ha TIOBUINABaHE Ha
eKONIOroch00pasHocTTa Ha Npou3BOACTBOTO. [loapolHO ca  aHanu3upasu
BBIPOCH, CBHP3aHM C ThPCCHE HA AJTEpHATUBA HA U3NOJBBAHHETE B
aKBaKynaTyparTa W3TOYHHIM Ha HPOTeHH U MasHWHH, Karo OTHENeH pasjaed €
[IOCBETEH Ha U3MOAIBAHETO Ha BOAOPACIH. AHaiM3upaHa € CreneHTa Ha
IPOYYBAHETO HA NOCOYCHATE rope MpobneMH NpH OTHEIHMTE BHIOBE, OOCKTH
Ha w3chefBaHus B Jauceprauunata. IloapoOHusT apanws Ha Hay4Harta
TuTepaTypa A00pe TEMOHCTPHUpA Ba)KHOCTTA 3a aKBaKy/ATypara Ha u3bpanure B
AVCEPTALMsTA [1eNM ¥ O0EKTYU Ha U3CICABAHU.

Ocobero nobpo phneuarmeswe [paBu  3aXbNOCUYEHUST QHAIXA3 TIPH
CpaBHsIBaHE HA NOJIYUEHMTE PE3yNTaTd IpH pazpaloTBaHe Ha AUCEpTanMATa, ¢
MOJIyYEHATE B CXOJHH NPOYHNBAHMS HA APYIY aBTOPH Y HaC ¥ B 4yXOMHA.

3. OueHxa HA NONYHEHWTE HAYIHH H HAYIHO-IPHJIOKHE Pe3yiTaTu

e  OCHOSHUME HAVYHU Y HAVYHO-HPUIONCHYU PE3YAmamil, NOCHUSHAMY &

oucepmayuoHHua mpyo

Hay4HuTe pe3ynTati B JUCePTALKUCHHUS TPY Ca CBBP3aHU ¢ U3ICHSBAHE Ha
BIMSHAETO HA XPAHEHETO ¢ ANTEPHATUBHM U3TOYHMIY Ha [POTEUH ¥ Ma3HHHM
BLPXY Ka4deCTBOTO Ha BOJAaTa B IIPOU3BOACTBEHUTE CHCTEMH W OTJEIHYU
pubOIPOAYKTHBHY TIOKa3aTeNlM [Py ABroBa IICTHPBE, APPHKAHCKU COM U
pYCKa eceTpa:

Ilpu merosa necrepBa, KyntuBupana B PAC ca W3SICHEHU: WHTEH3UBHOCTTA
Ha pactexa, OnoJ30TBOPABaHeTo Ha dypaka, TIPeKUBHEMOCTTA ¥ KAYECTBOTO
Ha MECOTO Npe3 OTAS/IHUTE €Tany Ha pa3BUTHETo (nojpactBaum 4 puba 3a
YTOSIBAHE ).

Ilpr moapacrsam adpuKaHCKH COM €a M3SACHEHH: HHTEH3MBHOCTTA  Ha
pacTeka, ONOJI30TBOPABAHETO Ha QypaXa W NPEeKUBAEMOCTTA TIPU
Kyarusupane B PAC 1 B akBapuymu,

Ilpu nozpacreama pycka ecerpa, Kyarusupana B PAC ca usscHenu:
VHTCH3UBHOCTTA  HA  pacTexa, ONoN30TBOpsABaHET0 Ha Gypaxa WU
IPEKUBACMOCTTA.

Ionydennre pesyaraty MpencTapiisBar MHTEpEC KaKTO 3a HAyKaTa, Taka ¥ 3a
[paKTHKaTAa.

e (Oyenxa HQ UINORICAHAMA MEMOOVAOZUS U

B nucepranmsara ca M3NOM3BaAHY [IPABHIIHY ONUTHH MOCTAHOBKM M METOIM HA
V3CIEABAHHS, KOMTO ¢a NOJPOOHO ONMCaHK B ChOTBETHUS pa3lielt.



e Gl{@’f—ﬂ(‘ﬁ HA USHBAHCHUCIMC Hd ROCASEHUmME 3a0a4U 4 NOCMUeaGHemo HA

Heama Ha éucepmaa;uowm}g Wlpy{}.

Ilocrapenara B JUCCpTalMOHNMS TPYH Lel € HaObIHO ITOCTHIHAT4, Hpe3
H3LATIO U3NLAHCHY, KOPEKTHO TOCTABCHY 3a0a4H,

4. Ouenka Ha HAVIHUTE ¥ HAYYHO-TIPHIONHH NPHHOCH
[Mpuemam HaMBIHO W3TOTBEHATA OT JUCEPTaHTa CIIPABKa 34 IPHHOCHTE HA
paspaborkara. Ha Gasa Ha MojlydeHMTEe DE3YNTATH, MHC/I de ClpaBKata Ou

MOIJIO Aa Ob1e pasuupeHa.

B pesyartaT oT U3BBEpUICHITE NPOYHUBAHES Ca TTOJYYeHY OPHITMHAIHM HayYHH

W HAYYHO-IIPWIOKHY [IPUHOCH: '

»3a npbB OBT y HAac € YCTAHOBEHO BAHSHHMETO Ha Qypax ChIbpKAalLl
ANITEPHATHBHY W3TOYHHWIM HA IPOTEUH M Ma3zHWHU IPH XPAHEHETO Ha ABrosa
nectTepBa  {Oncorhynchus mykiss), KynTuBHpaHa B peLUpKyNanyoOHHa
CHUCTEMA BBPXY XMMHYHHS ChCTAR Ha MecoTo. OpuruHasieH npuHoc.

»3a npeB IBT V HAC € YCTAHOBEHO BIMIHUETO Ha (Qypax ChAbpXKAall
ANTEpHATHBHKY M3TOUHWIM Ha TIPOTEUH W Ma3HHMHH [IPYM XpaHECHETO Ha
xKynrtuBupay adpuxancku com (Clarias gariepinus) BbpXy XHIPOXMMAIHUTE
[OKA3ATENH, NPEXKUBAEMOCTTa, NPUPACTTa H XPAHUTENHUS KOEQUIIMEHT.
Opurusalien NpuHOC,

> 3a npbBY MBT y HAc € YCTAHOBEHO BIMSHWETO Ha (ypax CBIBPKALL
ANTePHATHBHM W3TOYHMIY HA MPOTEHH H MA3HWHM [IPH XPaHEHETO Ha pycKa
ecetpa (Acipenser gueldenstaedtii), KynTMBHpaHa B pPELUPKYIAlMOHHA
CHUCTEMAa BBPXY XHIPOXMMHYHHUTE [10KA3aTE/IH, IPEKUBACMOCTTA, IpUpacTTa
U Xpauutenaus koedunuent. OpHruHAJIeH NPUHOC,

Ionyvyerute pesyarar# ca [O3BONWIM Ha NOKTOpaHTA [a HalpaBd UECHHH

NPENOPLKA 32 OpraHu3ppase Ha yCTOHYHBO H  €KOJIOroChOOpasHo

AKBANPOU3BOMICTRO.

5. Onenxa Ha nyGJAUKAMMHTE 110 AMCEPTALMATS
To nucepranusra e nyOnukysana 1 cratud 8 c6OpHMKa OT KOH(pEPEHIMs Ha
MIIA/A YYEHUW M 3 HAYYHW Tpy/Ja B DEHOMMDAHM HayuyHM CIucaHus. Exna ot
nyOIMKAIMHTE € CAMOCTOATENHA, T8 ¢ IyOnuKyBaHa B pedepupaHo B Scopus
crivcanue, mnpurexasaie SJR 0257, Q3. B ocramanmre mnyOimKaudu
JOKTOPaHTHT € Bojel asTop. CamocTosTe/HaTa MyOnuKaiys Ha JOKTOPAHTa ©
HUTHpaHa ABa 1bTH, B COOpHMK OT XoHdepeHiMs M B PEHOMHPAHO,
cnelManu3upanc B obacTTa Ha aKBaKyJITypaTa, HAy4yHO CHHcauMe ,Jsraeli
Journal of Aquaculture - Bamidgeh®, pedepupano 8 Web of Science Core
Collection u Scopus / SJR 0.18. Bcuyko ropernocovero 1nokassa BUCOKa CTENCH

Ha pasnpocTpaHeHue Ha MOJIYHEeHUTE HaYYHH PE3YIITATH.

un



6. Ouenxa Ha apropedepara
AprtopedeparsT € Hammcan Ha 64 ctp. Toll IPaBUIIHO M IrBIHO OTpa3spa
ChABPHKAHUETO Ha JUCepraunoHHus TpyA. B aBropedepara ca mnocouenn
MyOnuKammMuTe, CBBP3aHM C AKCEPTAlMATAa U YYacTHeTO Ha AUACepTaHTa B
HaYy'eH TIPOEeKT.

7. Kputuany Geex s, HPenopbKa U BLIPOCH
Hsmam chuecrBesd Gesesku ¥ IPEOPBKM KbM JIHMCEPTALHEOHHYS TPYX,
ThA KAaTO TUCEPTAHTET Ce € CHOOPA3II ¢ OBEYETO OT NPENOPHKUTE, HanpaneHu
OT MeH UpH [OPEABAapHTEIHO pasrjexiade. Yma OpONyCKH OT TeXHHUECKH
XapakTep, KOUTO HE HPOMEHAT CTOMHOCTTA Ha Aucepranusta. MMa meTounocty

B IION'BJIHCHATA OT JHOKTOPAHTA HayKOMETpruHa Tabiuna.

8. 3axmogenne

IlpejcraBenusaT gucepTalMoHeH TPYA W JPYTMTE MATEPHAIM MO
liponienypara noxasear, se Mycrapa Anz Mycrada oTroBaps Ha W3HCKBaHUATA
33 IPHCHXKAAHETO Ha 0OpA30BATENHA W HAyYHA CTENEH ,,OKTOp™ Mo HayuHa
CHENAAIHOCT ,, Puboswicmeo, pubno cmonancmeo u npomumiier puboros ",
Hamemmo ca  u3mbiHeHW ¥ TPEM3IBIHEHM MHHMMATHE — HANMOHATHYU
HAYKOMETPHYHY HOKA3ATeNW M JONBJIHHUTEIHWTE U3MCKBaHus na TPV
(Ilpunoxenne 8.1.), KbM KaHZMAaTWTE 33 NpUAOOMBAHE HA HAYYHA CTETICH
»A0KTOP™ B O6nact 6. Arpapsy HayKd ¥ BETepHHAPHA MEIMIAHA;
Ipodecuonanno Hanpasnenne 6.3. KuBOTHOBBICTEO. Iomyuenure 1eHHy 32
Haykara ¥ NPaKTHKara pesynTard ca NOMyJApPH3UPaHd upe3 y4yacTHe B
MEXYHAPOAHH KOH(MEpeHIpy U 9pe3 MyOJMKyBaHe B PEeHOMHpPAHM HAy4HH
cucanus. ITo nokasarenure I' w3 w3rckBaHmAT Gpoit TOUKH € 3HAYMTENHO
HPCH3UBIHEH, a 1o mnokasarel I npewsibineHueTo e dersopro. llpu
MUHMMaIHO u3uckyemu 105 1. goxropantet uma 145 1.

Ha ocHoBaTa Ha 110COUEHOTO, ¢ MbJAHA YHCAEHOCT M2aBAM MOJOKMTEHA
ONeHKa, U raacysam ,,3A“ npuchbKIaHe HA HAYUHA CTeNeH »JOKTOP* Ha
Mycrada Anu Mycrada no Hayusa cnenmansoct: ,,PuGosbacTse, pHOHO
CTONAHCTBO | NpoMuniied pubonos®; npodecnonanio Hanpasienne: 6.3,
KupoTHOBBACTBO; 06.1acT Ha BucHie obpazoBanue 6. Ar PAapHM HAVKY W
BeTepuHApHa MeauumHa. [IpenopbyBav Ha 4ieHOBeTe HA HAYYHOTO mvpa@
€HINO A [VIACYBAT NOJ0KHTENHO,

2.05.2023 r./ lnosour Honnuc:

W f{}f @/’iv {’7’: Lt/
¢/
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REVIEW

Prepared by: Assoc.  Prof Dr. Lyudmila Nikolaevna  Nikolova;
Agricultural University — Plovdiv, Department of Animal Sciences,

Professional Field 6.3. Animal Husbandry, Scientific Major: ‘Fisheries, fish
Jarming and commercial fishing’

Regarding a PhD Thesis submitted for awarding the educational-and-scientific
degree ‘Doctor’ in the professional field 6.3. Animal Breeding, Scientific
Major ‘Fisheries, fish forming and commercial fishing’ at the Faculty of
Agriculture (FA), Trakia University — Stara Zagora (TrU).

Reason for presenting the review: A Member of the Scientific Jury for the
defense of the PhD Thesis pursuant to Order Ne 6 / 22.02.2023 r. of the Rector
of TrlU.

Author of the dissertation:  Mustafa Ali Mustafa

Topic of the dissertation: ,, Technological parameters for sustainable and
environmentally sound aquaculture production.”

Academic advisers:
Assoc. Prof. Dr. Stefka Nikolova Stoyanova
Prof. Dr. lvaylo Nikolaev Sirakov

s Information about the doctoral candidate

The candidate was enrolled in a doctoral course at the Department of
Biology and Aquaculture, Section of Aquaculture at the Faculty of Agriculture
of TrU in the scientific specialty ‘Fisheries, fish farming and commercial
fishing’. The training was realized in a full-time form during the period of
01.04.2018 —28.04.2022.

Brief biographical background

Mustafa Ali Mustafa was born on 18.11.1992 in the town of Stara Zagora. In
2011 he graduated the Secondary General School ,,Ivan Vazov”, Stara Zagora.
The same year he was admitted as a Bachelor student at the specialty ‘Fish
breeding and aquaculture” at TrU, Faculty of Agriculture, Stara Zagora. In
2013-2014 he visited Suleiman Demirel University in the town of Isparta,
Turkey as an Erasmus exchange student. He acquired his Bachelor’s degree in
2014. Tn 20135 he started his Master’s degree in Aquaculture at TrU as a full-



time student, and completed it in 2017. During his studies, in 2015 and 2016 he
specialized in Kagatim Celebi University (Erasmus mobility) and at MAT
company in lzmir, Turkey. In 2018 he enrolled as a full-time doctoral student at
the Department of Biology and Aquaculture under the tutelage of his academic
adviser prof. Dr. Y. Staykov. During that course, the candidate participated in
three international conferences and four scientific projects and programmes. In
2015-2016 Mustafa Ali Mustafa worked as a technologist in the trout farm
“PAL” BG, the town of Devin.

e General characteristics of the submitted thesis

Structure, volume '

The doctoral thesis is correctly structured and contains all necessary
sections. It covers 154 pages and includes 24 tables and 21 figures. The
introduction is well-written and clearly shows the topicality of the dissertation.
The literature review extends over 39 pages and contains separate sections
related to the particularities of cultivating hydrobionts in RAS; increasing the
environmentally sound management of aquaculture through the application of
innovative approaches to feeding; applying alternative sources of nutrients,
including algae in the feed of cultivated hydrobionts; biological characteristics,
specifics of breeding and production characteristics of Rainbow trout, African
catfish and Russian sturgeon. For this section the author has used literary
sources in Cyrillic and Latin script. Afterwards, he describes his aims and seven
tasks of the research. The section “Materials and Methods” amounts to 20
pages. The conducted experiments are correctly planned, and used with respect
to the set aims, tasks, and methodological approaches. The section contains a
detailed description of the used recirculating system and the aquariums in the
experimental base of TrU. The experimental settings and the applied
methodologies of the studies are described correctly and in full detail. The
section is also divided into subsections, relevant to the conducted experiments.
They are very well illustrated with pictures. A scheme of the experimental
setting is provided. The applied methods for statistical processing of the
obtained data are well described. The section “Results and Discussion” contains
54 pages. The structure of the section matches the structure of the Materials and
Methods section. The results of the experiments are presented in 11 tables and
20 figures. The data are very well analyzed and compared to the studies of other
researchers. The obtained results have allowed the doctoral candidate for
formulate 7 inferences, relevant to the set tasks. Three recommendations are
made and the contributions of the research are described.

e Evaluation for: actuality of the topic; aim; tasks; object; subject; main

thesis of the dissertation
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The presented dissertation addresses actual questions, related to the
development of aquaculture in Bulgaria and abroad. The satisfaction of the
growing needs of humans for water organisms today is mostly related to
aquaculture. Its future will entirely depend on the implementation of new
technologies and approaches, securing the creation of sustainable production
systems. Building sustainable agroecosystems, harmoniously functioning in the
environment underlies the current understanding of the growing global
agricultural production. The sector, regardless of its unsurpassed growth rates,
faces serious problems with respect to sustainability, which have led to a
decrease in the growth of the sector in recent years. Aquaculture must develop
in an environmentally sound way, otherwise it may impose a heavy burden on
the natural ecosystems. By underscoring the importance of aquaculture as an
alternative to fishery, it will be key to reduce the dependency of using fish
meal, derived from the catches, in the feed of cultivated hydrobionts. In this
sense, alternatives to its use in aquaculture farms are being sought.

The topic of the dissertation is clearly formulated and fully relates to the title
of the thesis. Seven tasks are correctly set to achieve the aim. The dissertation
concerns the cultivation of major and prospective fish species: Rainbow trout,
Russian sturgeon, and African catfish. Trout and sturgeon breeding are essential
for aquaculture in Bulgaria and abroad. In recent years, the interest in African
catfish has grown notably, as one of the most perspective species for
cultivation. The correctly selected objects and tasks of this research make it
especially useful to Bulgarian aquaculture.

o Used scientific literature (evaluation of the knowledge of the candidate on

the problems, reviewed in the dissertation).

The literature list contains 394 sources, of which 380 are in English. The
dissertation contains a rich literature review. An in-depth review of the
scientific problematic related to the topic of the thesis has been made. The
specifics of aquaculture development and the place of current technologies in
cultivating hydrobionts are analyzed. A considerable attention has been paid to
research related to innovative solutions for improving the sustainability of
aquaculture, including feeding, in the light of increasing environmentally sound
production. Questions related to alternatives of the protein and fat sources
already used aquaculture are analyzed in detail, and a separate section is
devoted to seaweed. The degree of studying the indicated problems in separate
species as objects of research in the dissertation is analyzed. The detailed
analysis of the literature well demonstrates the importance of aquaculture in the
selected aims and objects of the dissertation. The in-depth analysis of
comparing the obtained results for the thesis to similar studies of other authors
in Bulgaria and abroad is particularly impressive.

L¥¥]



e Evaluation of the obtained scientific and applied scientific results
Main scientific and applied scientific results obtained in the dissertation

The scientific results in the thesis are related to clarifying the impact of
feeding with alternative sources of protein and fats on the quality of water in
production systems and separate fish production indicators of Rainbow trout,
African catfish and Russian sturgeon:

In RAS cultivated Rainbow trout the clarified indicators are: specific growth
rates, feed conversion ratio, survival rate and meat quality during the separate
stages of development (younger fish and fish for fattening).

In younger African catfish the clarified indicators are: specific growth rates,
feed conversion ratio, and survival rate in RAS and aquarium cultivation.

In younger RAS cultivated Russian sturgeon the clarified indicators are:
specific growth rates, feed conversion ratio and survival rate.

The obtained results are interesting both for science, and practice.

o Fvaluation of the used methodology
In the dissertation the candidate has used correct experimental settings and
research methods, which are described in detail in the respective section.

o FEvaluation of the realization of the set tasks and the achievement of the

aims of the thesis.
The aim of the dissertation is fully met through completely realized, and
correctly set tasks.

e Evaluation of the scientific and applied scientific contributions

I fully accept the contribution inquiry prepared by the doctoral candidate. On
the basis of the obtained resulits, I think that the inquiry could be extended.

As a result of the conducted studies, the following original scientific and
applied scientific contributions have been reached:

» For the first time in Bulgaria, the impact of fodder containing alternative
protein and fat sources on the chemical content of the meat has been
established in feeding rainbow trout (Oncorhynchus mykiss), cultivated in
recirculating system. Original contribution

» For the first time in Bulgaria the impact of fodder containing alternative
protein and fat sources on hydrochemical indicators, survival rate, weight
gain and nutritional coefficient has been established in the feeding of
cultivated African catfish (Clarias gariepinus). Original contribution

» For the first time in Bulgaria the impact of fodder containing alternative
protein and fat sources on hydrochemical indicators, weight gain and
nutritional  coefficient in feeding Russian sturgeon (Adcipenser
gueldenstaedtii), cultivated in recirculating system has been established.
Original contribution



The obtained results allow the candidate to make valuable recommendations
for organizing sustainable and environmentally sound aquaproduction.

e  Evaluation of the publication activity related to the dissertation
One article related to the dissertation has been published in young scientist
conference proceedings, and three scientific works in renowned research
journals. One of the publications is independent and has been published in a
journal refereed in Scopus (SJR 0.257, Q3). To the other publications the
candidate is the first author. The independent publication of the candidate has
been cited twice in conference proceedings and in a renowned aquaculture
journal ,Israeli Journal of Aquaculture - Bamidgeh®, refereed in Web of
Science Core Collection and Scopus / SIR 0.18. All of the above shows a high
degree of dissemination of the obtained scientific results.

¢  Evaluation of the abstract thesis
The abstract thesis includes 64 pages. It reflects correctly and fully the
content of the dissertation. The publications related to the thesis and the
participation of the candidate in a scientific project have been mentioned

e  Critical notes, recommendations and questions
I do not have substantial critiques and recommendations to the dissertation,
because the candidate has observed most of the recommendations [ made during
an earlier revision. There are some technical weaknesses which do not affect the
value of the dissertation. There are also certain imprecisions in the
scientometric table filled by the candidate.

s  Conclusion

The presented dissertation and the other materials submitted in this
procedure show that Mustafa Ali Mustafa meets the requirements for awarding
the educational and academic degree of Doctor in the Scientific Major
‘Fisheries, fish farming and commercial fishing’. The minimal national
scientimetric indicators and the additional requirements of TrU for acquisition
of the academic degree of Doctor in area 6. Agricultural sciences and veterinary
medicine; professional field 6.3. Animal breeding, have been completed and
surpassed (Appendix 8.1.). The obtained results, valuable for science and
practice, have been disseminated through participation in international
conferences and publications in renowned scientific journals. For indicators I'
and 3, the required number of points is considerably surpassed, and for
indicator Y, there is a four-fold excess. The minimum of 105 points has been
surpassed by the doctoral candidate adnd amounts to 145 points.



On the basis of the above, and with full conviction, I give my positive
evaluation and vote in favour of conferring the scientific degree ‘Doctor’ to
Mustafa Ali Mustafa in Scientific Major: ‘Fisheries, fish farming and
commercial fishing’; Professional Field: 6.3. Animal Husbandry; Higher
Education Area 6. Agricultural Sciences and Veterinary Medicine. |
recommend to the members of the Scientific Jury to also vote in favour of
this conferral.
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