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Aortopasrl:;r e yiaaersax ts 
"pE{ 

M*}r{JryHap$srrEx xoruSepenqla.aa tur q*".Hp*d

i.ra.)'rrErll Hpoeffi'a x,[ F*&yrl]rle ilporpe&{Er. B nep'No)r*2#15 - 2Si6 rr" &4yc"ra{ra
Anu Mycrda e padotux Karo rexi"{on*F E n6c'{:hpeomo #Torrar{sret} ,,["{AJ{"'
Etr, 

"p"$eexH.
2. $6wa xape $hp{err{E€s x{a ?Ep*seramepcEaffi &e{*ep"ffiEqil{ordepx ry'p}'s

& Crxpjtxrnypa, o6e"st

flmeepraqlloilxagT rplA a fip'ezkrfiHo crplxryp!{pa.H H ce&bpxa Be}dqx}{
xreo5x*AxMl{ pa3trenn" Eofi e F{arzwea.r-r sa ].54 orp. ra tsHJu&rr&a 24 :na6nauw w 2X

S*ryplt. YnoEar e MHCIro gcspe Hafiuear=l id -ilou& r{oras&a awTya,r?{oerta Ha
paepa6crear{ara B il.He*pTaIdi.lxra 

"emarrdxa" 
Jtrrarupazypripdsr T}pefireI[ e

MarIHeaH ua 39 erp. t4 cbEtsp)*(a o"fieJIHM p&3AeJrm1 gBElpBaH{.{ c: oco6e:+ocr}.{Tfi
r{a KyJrrreeilpar{e F{a H. o6r.rcsru E R;{S; reontr4luanau*Ts r{a
eKoJ1Grccto6paai+ocrra H& afiE yrrrypere. qpe3 npla;IaraHe Ma HHCIBa'ffi.rBilx
HO&XOAI{ FIppI XpAH*}rS; fipl{JTAIA}ieTCI Ef& 3.JTT:*qMATA{EHEX {d3TOqH}4[dA4 W:&

xpaHr{TerHr{. Bcfile{)?Ba, EKilro!trr,{T'eJIHO BO.{OpAC"7rM, npH XpAHeHe HA

RJ/.rTTr{Br{paHId xl4&po6aroxzm; Gac;rorprqrwrz* xaparT€px.{crrzr}r? oc$beuq}crrarCI
HA OTruIe)fi&AI{e }f IIpO"4yK",dEH}{TC XApAriT8p*eCTr.{Kx{ raa l{'b{'oBaT'0 $tse?5pEa3
a$paxa:icxitx fisM 14 pye:r,:rtTa, ecerpa" trTpm Haflracrar{e H& pa3treJra ca
I{3F}0JI3EaHI4 r{I{Tepar}p*ld i{3ToEr{}ii{r4 H& K}lpffiJt{4qa m Jrax!{r{raqa. Cneg
sLlTepe")'prurllt ilperJrf,A cne,qnar ac6pe orTr.lc&Hp{ usJl. w ofrAeM 3al{;r{14 }rir
H:rcJ[eEE&r{eEo" ParAex n,h{arepuax m Mr?o;1xon e mflr{izcam H& 2S crp.
I{s*apueFIHTe l,{:te;rsfiBaur{fl oa ilpatsE4Jrru$ fiJna}lmpaum? K&To ca lffir;oir3eauritr
aAer(sitrlri.t Ha nofiTaBeHEire u.efiF{ x 3a.qa4H, MerQJIplqHH froAxsgpl" Fas&e:ruz
cTlABp}tda no;ip+6ea0 $FII4caFIree H& r43l1CIJT3tsaHara psUrdpKyJTaIIHoHHa cp{c.T€Ma x"}

aKBaplr.:ih{*ITe B excrrepsmsmr&rTr{a'ra 6ase na T'FV. Muoro u*6pe u nogpossr:
CA OFMCAHI{ eXe:}epUeIe}rTaJI1{I{Te TTGCTAHOfiKH I,I SnplrJi0iffeF{tr{Tg M$TO$I4[KH HA

x.r3cJIsABa$I{flT4. B pasji,c"{a ea *$opuenm {Toilpa3AeJrfis cborBercrBail-{pi &8
ilpoee{eHrdre er{*ilepr{h,raffi3:H" Pa:,ae;rrr e turHors fio6pe oHer.J?eA$E{ ehc
cft[rrr&,IKsB il&ftTeps{a-Ir. I{puxoxei{a e cxgh4a ffia GEIrcrH&:r'a rrOCT&HoEKa. fio6p* ea
sIrHCeHpf rTpHJTolI(eHr{Te i{*Togr{ sa c"n'ar"ffier},tqeaxa o$padorma E{a no$yE{sirFrrs
.uagilE{. Fas.qe"n ..Fe:y'atara m o6eafldA&He" cb,rybf}xa 54 czp. Crpymryp&?& Er&



pa3AeJTa cr"CIa"Bere:rsa ffia eTrpy}il'yp*Ta E pas&eJx ,,'&4aTepma:z H Mer*n&'n.

P*ryrr*tar3 or fiKCI{CIpHto{eHtI4Te C;t. rzpsge.Tanel{}i E lX Ta6JIHIIH rq ua 2S

$Hrypx, J{ar*urare ca Ml{CIilo Ao6pe aHeJrI43k pfl.Hla M cpeBwer{H c H3cJl€I{BaI{i4rr

F{a Apyra 1n"regw. ffo.uyvenm"e Fl€syJlrarp{ c& rro3BoJ{H.}1H Ha I(oKTopaI{Ta Aa

o$opaaru ? *:;e*&a, crror*erc"ufrB{u H* xtoe'raae?{E{Te SaJIaqH. HanpaneHpr ce 3

EpenOpT)$I{ 1{ CS OI1ffCAHI4 IIilr{}rOC{{Te I{A d3SJTeABAi{e"r$ 
"

* Oqeux{} j{r: d4t{t?x}r{ffiHacm *t{r #te,w*r?t{t: tl€;*Fwtt; smdg'q.ume; o6exrna;

rcp e};r, em G ; d3 e N {}#?t frma t??ss R ma 0a* ep m &x$'lro Nutcfr mlpyd

Pa*paSorei"Iara E {*epTal{}ds KaCaB aKry_aJTHI{ Ebflpoolar eBBpsaHH C

pa3grrrrles"{e H6 e[KBaKyJrrypar& y Haff H E uyxdruna. 3aJ{oeon$B&Flsro I{a

HApACTBAIq!{Te rroTBe6uoclTr Ha {$tseKa oT E0}trF{H OpIAI{I43MI4 AHeO Ce CBBp3Ba

IrpeAH Bcr4rrKo s ar(Baxy.arypara. F{a enoia peg pasBl,rtffieTo lh u:qsno lrde 3atsI4cM

oT'Br{e"EpgBaHoT* }ia r{oBr4 Texr{olIOIuH I{ 1}OJ{XO/trH, Osl4rypfltselqm ebSAaBaHe Ha

yCTOftr{HBr{ Irpolr3noflC?a€Frm eE{eTsh,{Ia. }4erpax,qAeleTo I{a ycrOfiuusu

arpoercct{cTeh{I4, xapuoHldt{l{c SyurUuor*Iaparyp{ B oKoJrHaTa cpe.qa' e B

ocgoBara Ha e'u3peMeruHCITo pa-:Snpaae 3a pa3Bu'ru{e Ha rnoSaJluoro arpapnc

lrpol{38o.{cr*o. Srpact;rs'r, He3arl4cu&tc} or HeH4[MI,[Har]tre re?MlroBe Ha

*Iapacrpaue, rdMa eeprrc3xm Hpo6fleh,{e4 {no o'rHoIIJsHme I{a ycrofturanocr:rar

K0lt"r0 EOEeAoxa ,4+ ETaMAflEEAHe HA pac?e)&a Ha 0eKropa npffi rIocxeAI{HTts

rogr{Hlr. Axeary,vrypryTa e iaeodxcgumo ga se pasnfiEa sffo$oro-clo6pa*uo, xlfi
KaTO B UpoTregerd C.r'galaii .OKA3EA eepHCIsenl I{aTI{eK Bbpx}r ecTscTBeHHTe

eyCIcr erenrg" fl*Xqepuaeaftrua EaE{Eoe?Ta Ha afiBaxynrypara, KaTo a$TepI{aTI{Ea

ua pn6apernorc] CIco6eno Eax(Ho e $a ee Ha$,tturlr{ BaEI4emMoGTTa or I4SEoJr3BaHe

ua pu6eec 6paruao, {roJiyaranaHo o? yJroB'mre, Epnd xpauexe Ha KyfirI4Bc{paHHTe

xugpo$raon"ru. B ra3u BpE3Ka ee rbpcflT aJ{TepI"larHB{4 3a u3noJl3tsa}{ero My B

aKBaKynTypIIlIEE eroryameTea. L{er:Ta Ma EIteepTaU$'EoI{H}1-E rpyE e .scHo

$opuyxupega a r-{anbff{CI orroBopfl Ha 3arJran}dero I{a,ql.4cepra.UHo}IE{r1r rpy.e,

3a nocr6ra6ero fi rlpanmnuo ea ofipegeJleuffi ceffeM 3a&aa{rr. ,I{ueepraUHfira
3ae.fltra oclro66r4 ,i Hepcrrer?finrlr4 3a Kyn"mnp{pe}ie BI4AoEe pm6lt: ,46roBa

nbeT"bpBa, pycxa eceTpe I4 a$puramcru CoM. E{rez"npnonbgcTuoTo H

ecs5po*B;1crtsorei ea E ocrroxara Ha axBaxyJrrypara y Ext}o ta ilayx6laHe. ilpe3

fiocgetrHl4Tf; rsflLtltrf e floJEqOpTaH HraTfipecbT Kbht a$pmramcKll COI\{, I(aTo 6Ar{H

o? E{aff-ffepeilexrrIgra!4ro 3a K}iJlr?,.$I4pails BlaEotse' 
.ffipanllmo 

no&fipaHHre

ofiexrm 14 rr$craner{Hre tasaqr4 r{a it3cflegBal{eTo ro ffipaBflT ocodeuo lfro.r{e3l{o 3e

5,'n"rrapcrara axBa(yJ?Tlpa.
a k{sngni6(d}Jd H{tVLtrlG ttutrx€paffiypa {o4euxtt ria ocsedo,weqocrntt'w rua dttcep*

m#$?tg w* rcpo6aemanxwK#rn*, p{tizfieilcdaua e dwcepm#Wwawwx{n ffip}aJ'

Cnptca6.r FEa xlrrepar"ypara ca&Bpxa 394 #sro*lHmxa, or Kot{To 38{} ca ua

allmuffcxre e3HH" fl,ncepraqr{ffra cb4t,pxa 6orau' J}ETepaTypsH rlpsFneg.

Hanpareru e:afixn$cr*er< o6aop i{a He}n{Hare fipo6nfiMaruma} cubp3aHra s reil{ara



Ha Aueep"el{ssra. Am*-ulrsiapax*u *& *o*5*HCIormT* ma 1}aBBHTi.{sf o fia
aKEAK)'JITypAEA I4 MXC"r*?'O HA ObBpOMeE{r.r.r4T* TeXX{SfiCIF}rr{ EaA K},"J.ATffiEHp&Ilt, rue

xraqpo$u*:H'r*gTe. Suaeiare;?Ho EI?Hn4aHle* ff ar&fiJreuo Ha Heyqupr Epoy'{Bar{r?5{.

cBbpsanrx c llr{cearxBtrI4rw p*rueur,rfl 3a ilsnm'{.ffiatsam* ma ycroffi!(ptnCIc?Ta r{6

ff(BafiyjlTypa.Ta, RKqHltIH'reJ1HO Xp&J{CEre, B CBeTfiM}rA"r'A r{A XIOBi4rII&BAHA rqu

eKoJloI'scto6pa*nr*e:-ra Eia r16lsr43B#JIorBCITCI" Fiogpo$xo c& aHa"mla3r{f}*rmEs

s1)npccH: eB'spSaHx s TEpe*E{e 'd.* fifiTtspilaTx4Be f{n d3!-{oJr3BaE{$x'e $

aKBAKyJrTypata H3T$qHH$E{ HA r?F$',',r"#Xtl V M&:iF{m}.{}.tr, KilTCI OTHeJrer'{ pA3J{ejl e

{Iocugreu xa LI3IroiISBaHe'i"r} kr#. ECItropaenr{. Ar.aammnmpa-ma e e?eIIeHTa rqa

ilpoy*rfienerrl Ha EoeoEer{{arfl {'*pe ni:odnemu upa *1"&trJT}Ji{Tf; ErrEoBe, <l6erEcu

Ha rd3e"ireAtsi\Hx-s B Er.{cepraqranra. l1ogpoSmmm aHaJrErB Ha Hayq*ara
Jrursparypa go6pe EeMolrsrpHpa Bax{r4ocr?a sa aKBaKy"arypara ffia m:Gpaumre m

Al{cepre$fffi?e uena u o6exra Ha u3o;re&Eamr4fl.

Oeo$eno Ao6po Bner{arJ?eE{ue tlpap;m :a.E:ux6o"rer*lr}gT aH&JIMs mpm

cpaBna*aHe laa Fror;+ierrwre pe3yJira"M {npu pa3pa6ornar;e Ere ru{eepra$rrsra, e

rrCIJryqemr{Te E cxsflHm mpcy*{Baww$q ila Apyl-a aeTopr,x y Hee u n uyx6uua-

3" ffiuenxca r{ft fisJayra€{esdx'e a{ffiye{Esarz Ee E{flyrr}xt}*c'Epg{fioffi{EsE4 pe?yr=T&qEa

a Oc*oauum€ H$,vuuu. u ir.G-TLtwo*{?pwre3finu (}ffiy,$wawru, i'rocfttwzqtrfix$ &

& w c e p rn tt'tEt tt) ?! ?{ u 5t wrp_v A

Hayurtute pesyizrtsrrx E Aucepra{rndornur{fl \Tyg, ea *BbpSaMM t tuHsfrctxxBame Ha

EiII{sH,{eTC HA XpeHeHeTO O AnTepHAT#BHffi r4sT0rrE{e{i{r{ HA HpOEfl&H ${ MASH}.fHI.J

EEpXy KAqeCTB{}TO HA BOA&TA B IIpO1[380,{CTBSHI{Te er{eTee[pr H *ryilerrwyn

pa6*up*pyrraeulr lromaSarcJ]tr{ Erpxd garoaa rlr}c'rhpna, a$pxxatcxu *sM tI
pycKa eee'rpa:

X[pu gmoBa fltcrbpna] Kyirrr4mr4paua e FAC ca flBscHeHM: eei{Ter{3wm*tolerr&

Ha pacrex{a, $mCIJr3or*oFfiBax€Te }'ia @ypaxa, upeu{}dmse&{ocrre x{ traqeermoro
*{a tuIecoro l}pe3 $T4efi}rr{Te *E&TELa Lra E}*3r,HT}4sro (irogpac'rmauxr4 id pu6a :a
yrorname).

pacTem& $floll3oTBopsBaHeTo bt'a

KyxruBidpaE{e B PALI i.4 B #KBappryMM-

I-trpx r{oAp&c"Ba{qa p-voma eeerpa, Hy-?i"{,rB}.rpaga ts PAC
HHTe}i3!1BE{SL:'rXA FIA pAeT*XA, (}ffiCI.r?3{}TBOpXBaHeT0 H&

ffipex{x{B#eMocT'Ta.

X*{oxy.rei*t{Te pesyJrrarr{ {rpfiA*?anl}ffiEar r4uTepec ffar{Tfi Ba Haymar'a, TaKa H :}a-

Hpal(TIIKA.TA.

r Gryeurca H{t r#fiafi36#N{afti{i wemodrsn{}JLrnt u
E xla*epzaHltsra ca r{3rr*r{gBa?rx {[peBrifJ]FI].{ ofl[.rrnri mocramomxs{ r{ hrorCI/trp.r Ha

ra3cire.qsaHtrIjf" H*IliTo c.a nogpo6H* CIml{faHI4 e eboTB*T'E{mfr pa3I{eJI.

IXp* E*Apacr*ar"ll a$praxamcmn eon,t c,a raafrcr{eur{i ptFITeH3IrlEHoc]-i'& r-{il



a Grl,euxrs i{s ar:r?r}",?rrcHuetwa x{r ttficywm$€tittt?'t€ sgbnEu N fiacwwefiHgtrxo Ha

e{enmr xc ducegsmrwaow?tun ntStyd.

Ilocranerlal'a E xfioepTaquo?rlrus tFyx uerr e E{affihJIE{o [IocrI.€rmara, r{pe3

il3 rl$ JrCl H3U1'III{eI{H 1 KOpeKTtr{ 0 llOC TAESHI,f 3A'& A'qfl '

4. $*lepxle* e{e EreyExme[Te Ea ${*yE{xae-xxFMJrsKHBd xup${fi{$cm

fipNe*rala HafibJrpr* rn:For*eHar& <:T /Ifi*eprarrra cmpaBxa Ba npff[{ocuTe Ha

pa:pa$otxara. Eta Sasa Ha floJry.r{exm're pf;Byirrarg{, Ib{HoJI.fi qe eupftBxa:"a 5ll
F,{orn$ aa 6rge pffir}rffipe*B.

B pesy"arar CIT E{3Btpr"rJe"&!r're npoyvear{Hs 0& 1To.rtyr1g64 opr{rKHaJIHm HayqIIH

x4 H Ay En#-rlpHJr0?fir{ W rTp*tt,-e*w :

F 3a spBB Erbr y Eae * ye"anotser{o Br{i4fiII}Isro Ha &ypa* crgbl}xau{
aJrTepHaTr{BE{n4 r43T*1II{HIIffi HA r4}CITeE{Et il N[ASHU}I}.{ ftpl.f XpaEer{gTo Ha A:broBa

ra6L)1BpBa {Arucorhjmchws mykiss}, Ky.rrrr4erapae{a B perxupr(yrraquonHa
r:r-{cren{a BEpxy xH'MI,IqHr{.8 cbcrats r{E Nreaoro" *pnerracraJrerr tEpEaHGa.

ts 3a .flpt,g flBT ), E{ac e ye.TaH$Ee}ro BJrrfsHr,{ero Ha *ypux cEtrbpilmtu
aJrTepHaTr4BHl4 E43TOrlHrdrIH Ir& fipOTelCF{ ffi M&3I{p{Hp{ npl{ XpaHeHeTO Ha

Kyrrrr4eerpau a$praxaracrp{ conr {Clnr i os gar i*p tnus.) trbpxy x}iJ{poxrdmxaIrlfi Te

rroKa3arejrr{, rTpe}fir4BEeMocrra, ilpupacTT'a {4 xpa}iHrel{Hi{fl roesuquerir.
OB ux.xarreJrer{ ErX}Idfi oe.

ts 3a ilpbrlt H&T y Hac e yoraruoremo Bflrd-suusro Ha Sypa* cB.qbpll(ailr

afiTeppi&Tr4BFrr{ E{3r'oEriffiqH Ha I}pCITeraEr r{ M&3Hi,rHr4 EpFI xpaHeHeT0 Ha pycKa

ecerpa {Acipenser gueldewstaed.tii}, KyJ{TmBHpaHa I pel{prpKyrar{HoH}ia

cHo"eto{& BBpKy xr{ApCIxHMHr{HfiTe I?#Ka3AT*rTr4, [Epex{MBfleildOCTTA, I]pI,IpaCjmA

M xpaurdre.TrHu* Nc e$uwear" ffi pu x-EaEca,G eH {x fl} ea H o€.

{I*nyrlenmre pesyJrrarr,{ ca i;oltsoJr}Lrlm kn& trCIKTopeHTa Aa Hi}rrpanla UeHHH

fiperrCIplxu 3E clpFaHE3r{pEHe Ha ycr*fiuraano $, exoxorocro6pa:no
aKBAnpoH3BO.ECTB*"

5. Sqe*rca x*a my6runRail{4pEre rus /&H*epT&EIrasrB
[To gueep'rarlE{rra e ny6.niarynama 1 ceamxs a c6opumra or mor+$epem{Er I'Ia

h{J:aflx4 yqeurd u 3 uayxn}a rpy.ea E peHoMI.tpaHIt HayqHL{ cmHc&HHH. EA**a oT

ny-6nnraryexTe e eamocr$flrerrma, rx e ruy6.ruxy&aua m peSepmpal{o e Scopus
cfiHcaE{}eo, rTpptrTsxa*aruo SJR S"25?, Q3" ts ocrauailI{Te my$.ruarauum

lIsKTopaHTET e Eofleiu aBTop. CannccrosreJTlrara myfiniararyrtr Ha AomTopaHra e

[I]rT]rFaI{a EBe ribrH, E c6opz.*rx or no*t$epeux4xaa M E pemoml{pauc}

cilsr{raaJlm3l4pa}xo m o6xact-ra Ha axmaxyJrrypara, Hayqmo clrldsar{Hs ,,/srueli
Journal *{ Aqwaculture - Bamidgelz'*, pe$eplrpaHo e Web of Science Core

Collectiaa le Scopus / SJR S.18. Bcm.{xo roperuocoExtrtr{o TToKa3Ba Erdcoxa crsneu
Ha pasilpocTpal{sl{Me r{a iloflyt{eHffiTe HayErrI4 pffiyJ{rarH"



6. *qe*r*{* *s& *m?$peffiep*x'w
Anrape$eparel'e HftfiKt:aH Hn 64 *rp, loffi rrp&.EmJrl{o r4 fit',{Ho orpassnil

*1"fibpxaFrF{ero }rE ,qpxceflraquCIHnp{a rpyj{" B amr*p*rfuapara ea iloeoqggg
ny6$axar{xscre, cebp:}am},r c J{m$eprauffisra w y.{ac.r?{er'$ Ha i{r4fepr&11-ra i}
ilay{{e}i up(}fiKT"

?" Kprurraqffim Se*xelf(a(su? [[E]ex]$p?b]€Ed Ee mbfip$#E€
&Ls.tra,u cbllrscr$esx 6exexrcr4 E{ fti}e.{opbxx{ ?{hM I{r{ceprarl&or"rx},rg Tpyltr,

'rnfi leat* I$sepral+r'&T ce e cnofipanpr.rr f; ir**eqero CIT rrp€rlopbliffiT$, sJarTpa*err?r
tuIl n{e$ np}r EIpeABapBTei-IHCI pK3I'iTe}K&8"He. }4nca npo{ry6mw{ $"r ,I€xgr6ir*cprr

xapaffiep. RoI{To lt* fip{}e{eHsr csciteeos?-r& e{a ,qmceprfi.Kl,{ds.Tfl* k{nqa ueror{Hoer:{.1
B IIO{rBJII{eHATA ST gci{T{}paHl'a HayK$hrflTpraqrra ra6nmr{a.

S, 3*mnxouerxg{e
Ilpegctaeexpisr Aueepraqrrofficr+ :'Fyx 14 ,&pyrmrfi h{arepmajlm ilo

fipo$e.[yFara r{oKa3tsar, €{e h4yerafra Axra fu{y*raSa or{"oeapx F{fl FBHe,fiBaHMfrra
3a npHeBx{EaHeTo na odpa:oea?ejltra F{ E{ayr{Ha crexrf;H ,,goxr.op,, ilc },{ayq}1a
cDerlrtS',"trHoc'E- .,, Pw6osudeefi*a, pw6u* c??lottffide?ts6s m ppr-.e,iwt*Ltew pw6*naa" -

Hancxxo ca ,{Bx}BrHeHM w 1{pex3izaJlr{€H}t M${E{H&raJ?i{u }{ar{?doI{iuliip
r{ayKsMerpr.FII{I4 ffoffal}areJtr,c M &srT?,.lxllrp1:reJTE{xa?e w\w.*wFlarfiafr Ha T'Fl/
(ffpla;roxemxe f-i"), Kbs4 Kax&zdAa?ars 3a Hpugoluwwrue Ha Hayq{Ha ersi1*}{
?+forTsp*' B G6;racr 6. ArpaBrulr F,rayri.ar M Eerepi4napna &{ej}prqp{F{a;
ffiportecmcutu'Ius HarIpaBJIe*a:a* 6.3, ffimrcexombgcrno" fio-uyuemgTs rqeg11lr Be
HAy'FAffi H rrBaKri4r{a'ra petyjrrarffi cE ffionynsp}dsrdperim Idpes yqae?.fie B
h{ex{A}ru{apotrHl{ xctl$eBesl\Yatr u uper uyfilraryaal le R per{oMprpa}rp{ $ayq}rT4
c{THCaHHg. tr?o noxasarerr{Te il ra 3 l43c4creaulaar 6pcii Tor{nu e Smaqr4TeJ{fio
.EIpeI{srxbEI{eH, a flo lt*Ka;areir kE $per{3rrBJltr{eHr{eTe e qertsopuo. frprn
fr,Ixur4sdaJrno i{3flcxyesrx I{}5 T" J{sxropaffT&? ulrya tr43 "t."

S{a c*mca&Te Ha $x&csqsr$$Tr}! c EubJaFr& yffiegqerxarcy &ffiffians EEsJT&}sE{"greJaEaffi

sueHK*r E{ FJr&cYE&ut ,r3Aut 66ppx€tnffi{.&mrue Ha HeyE€F{e srefiEeea ,rffonca,ogtn* E€gE

Myeea$a Anrx fr[3'*r*$a mo ffi#yolr*fl c[r*a{Ha"rnuocr'r ,rFxafiwmrofrcrm6e 6lra#raaa
er$$&x{c?'tso F{ [E$]o]t*{{Hi}*xx pm6orx*mnn; n4lo$eeracereauF** EafrEapemoqex+x*g; S.3"
?Hmmoa*x&sbACT$G; *6,uacr ffia Bs*e[xx* <adpraaonamxte S. Anpmpmrd Heys(pq Ed

Be'FspmEEtsprfle $E#&I{UFEF{&, fl€pemop*mq6m&s,$ *{* Es,ruea{seer* E ft E{&yEae{&Ts ifiry#}46
€bffigu J{e flJrecy*aq'sn0$$}EtF[Te.i]*€e, 

o.,.,

:::: :::i f ir-,:oe&an xrosu*u: 
i t
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RHVIEW

Prepar*d by: A.vsoc. Praf Dr. Lyudrnila Nikolaevna l{ikolova;
Agr icultur al {}nivers ity - Pl avrfliv, Depar twerct a{ Anirw*l Sc iewces,

Prctfessirsnal ? i*kl 6.3.,Anirctaf Has'bandt'.v, Scientific Major:'Frs&eries, lish
.fi:trwing arprl c*ntrnerc i *f fis hing'

*teg*rdirrg a FhB Thesis submitted fnr awarding the educational-and-scientific
degree 'EEeto[' in the professional fielel 6.3. Anirnal Breeding, Scientific
Major 'Fisheries, fitl, fmwirug antl com.nlercial .fishing' at the Faculty of
Agriculture iFA), f'rakia lJniversity * Stara Zagora {TrU}.

Sess<lm fur presenting the review: A Nlermber ot" the Scientific Jury for the

a$efense *f the FhD Thesis pursuant to Glder trs 6 / 22.02.2023 r. of the Rector
of Tr{"1.

Author of the dissertation: h{wstafa Ali Mustafa
Topic of the dissertatisEl: ,, Technologica.l paranteters far sustainable and

e. nv ir onm ent oll y s a und aq uae ul tr,tr e pr o due t i o rc. "
Academie advisers:

Assoc. Praf Dr" Stefka fi{ikofover Stoyawaua
Prof ilr" lvaylo Nikolaev Sirakov

* Information ahout 6he doctorsE candidate
The candidate was effiolled in a doctsrai eourse at the Deparhnent of

Eiclogy and Aquaculturc, Section of Aryraoulture at the Faeulty of Agriculture
ct TrU in the seientifie speoialty n{isheries, 

_fish,fhrrning antl cowtmercial

fishing'. lhe trairaing was realized in a full-ticne foffi during the period of
s r .04.20 II * 28.S4 "3t 22"

Bri eJ' b iq gr aph ic a{ b nc kgr ound
Mustafa A1i Mustafa was bcm on 18.11 .1992 in the town of Stara Zagoria. In

201I he graduated the Secondary General Schootr ,olvan Vazov", $tara Zagom,
The same year he r,vas admitted as a Baotrelor sttedent at the speciaity 'Fish
breeding and aquaculture" at ?rU, Facutrty of Agriculttue, Stara Zagora. In
2013-2*14 he visited Suleiman Demirel University in the town of Isparta,
Turkey as an Erasmus exchange student. He acquired his Bachelor's degree in
2A14.In 20i5 he started his Master's degrce in Aquaculture at Tru as a full-



time student, and cornplet*d it in 20tr7" During his studies, in 2$tr5 and 2&16 he

sper"-ialized in Kagatim Cryl$bi Universiry {Eras}nus rnmhiniff) and at ft,{A:t.
comp*ny in lxrrtir, Trrrkey. Zn 2fi18 lre enrollsd as a full-time dnetoraB student at
the Department of Eiotrog3, and Aquacult*re unr5er the tutelage of his acadeflxiu;

adviser proL fir. Y" Stayk*v. iluring that course, the #andidate partieipateei irr
three intem*tional eonfbrences and four scientif?o pro.jeets and prograrxmes. -[n

2015^2S16 Musta{b Ali Musfimfla worked as a tecirnologist im the trout fan,r
"PAI-" 8G, the town +f Devin"

e Gerasr*l cfuaraet*risfies *S SBce skeB]ffi?E€€cqg 6hes{s

Strwe/wre, v-ofwrne

The doctoral thesis is correcttry strr"lctured and emntains ail necessary'
sections" It covers 154 pages and inetrudrys 24 tables mmd 21 figures" The
introducticn is well-rryritt*n ared elearly silows the topicality of'the dissertation.
The literature review exte*ds over 39 pag*s and aontains separate seeti*ns
reiated t* the particularities of cultiva€ing hydrohionts in RAS; increasing the
envir*nmentaily st:u*d {n*rlagerneret cf aquacutrture {irrough the apptrieatioa ot-

innovative approaehes tr: feeding; applying alternatirrc soure.es of nutrienfs,
including algae in the f**d of eultivated hydrobionts; biologieal characteristies,
specifics of breeding and production *haraeteristics of R.aiiebow trout, &tkitan
catfish and Russian st*rgeom. For t?ais seetiou the author has used lit*rary
sodrrces in C5.rillic arad Latin script" Afterwards, he describes his aims ar:d s*vex
tasks *f the research. The sectisn "fulaterials and hrf,etltods" amounts to 2S

Bages. The canducted experiments are correctXy planned, amd used with respect
to the set aims, tasks, and methodological approaches. The section eontai*s a

detailed description of the used recireulating systern and the aquariuins in tt'ae

experimental base of TrU. ?he exp*rirnental settings and the applicd
methodologies of the stuclies are deseribed correetly aard in full detail. The

section is also divided intc subseetions, reievant to the eonducted oxperiments.
They afls yery rry*ll illustrated with pictures. A scheiare of the experinaentral
setting is provided. The applied ixettrrods far statistical prccessing of the
obtained data are sreil described. The section'*Kesults and Discussion" contains
54 pages" ?he_str"ucture *f the secti*n matches €he structure of'the h{ateria}s aard

Methods snction" The results of the experiments arn presented jn I I tables amd

2$ t-rgures. The data are very nell analyxed and eompared to ttre stuctries of oth*r
rssearchers. The obtained results have alls,*a,ed tlrc dsetorai aamdidate for
tbnxulate 7 intbrencos, relevan€ to the set tasks. Three reconunendations are
made and tlEe col:triL,lttions of the research are described.

a Evalwation fbr: actualigt af tlrc trspic; aim; tasks," *bject: sub"ject; tvsain

f&esis o.{ the dissertctti*n



The presented dissertation addre sses aefual questiotts, related to the

devef,opment cf aquaeulture in Bulgaria and abroad. The satisf,action cf the

growi.mg needs *f hu:r:ans for rryater organisrns today is nnostly related to
aquacuit"ure. trts future will entkely depend oru the irnplementation of new

tectrnologies and approaches, securi.ng the creation of sustainable production

systems. Buikling sustainable egroeessystents, lTamnoniously funetioning in the

enrrironment underlies the current ur:derstanding of' the growing global

agricultural produetion" The sector, regar<lless of its uslsurpassed growth rates,

faccs sedous problerns with respee{ to sustairaahility, wtrich have }ed to a

decrease in the growth of the sscfor in reeent years" Aquaculture must develop

in an envircnmentally sound w&), otherwise it *ray imp<lse a heavy burden on

the natural ecosystems" By underscoring the importanee of aquacultilre as an

alternative tCI f;shery, it witrl be key to reciuee the dependency of using fish
neeal, derived froru the cateiles. in the feed of oultivated hydrobionts. trrr this
sense, alternatives to its use iu aqi:aeltlture fai::rs are beimg sought"

The topic of the dissertation is ctearly fcrrnunated and fulty relates to the titie
of the thesis. Seven tasks are cotrectly set to aehieve the aim. The dissertation

CIoncerns the cultiva{icn ol rna.jor and prnspective fish species: Rainbow trout,
Russian sturgeo$, and Aft'ican catfish. Trcut and sturgeon breedlng are essential

for aquaculture ira Bulgalia and abroad. In recent years? the interest in African
catfish has grown n*tably, as ofie of tha most perspective species fur
cultivation. The correctly seleeted otrjeets and tasks of this research rnake it
especially useful to Eulgarlan aqlaaculture.

a {Jsed scientific litercture (evalwatirsn af the knowledge of the candidate on

the problem.s, reviewed in the dissertaticru)"
The literature }ist contains 394 soureess cf rn'hich 380 are in English" The

dissertatiae contains a rich literature review. An in-depth review of the

scientific problematie related to the tcpic of the tiresls has been made. The

specifics of aquaeuXture development and the Blpce of cument techmologies in
cultivating hydrobionts are analyzed. A cr:nsiderable attentioer has been paicl to

research related to innovative solutions fur irnproving the sustainability of
aquaculture, including f,eeding, in the light of incneasing environrnentally sound

production. Questions related to alternatives of the protein and fat sources

already used aquaculture are analyzed in detaii, and a separate section is

devoted to seaweed. The degree of studying the indicated prohlems in separate

species as objects cf researeh in the disseitation is analyzed. The detailed

analysis of the literature well demonstrates thc iinportance of aquaoulture i:r the

selectsd aims and objects of the dissertatioru. The in-depth analysis of
eomparing the cbtained results f'or the tliesis to similar studies of other authors

in Bulgaria and abroad is partieutrariy iurpressive.



e Evalcratisrx of tfue *btafined seieeati&c axcd appl}'ie*I scientif[e resuc{fs

lv{sin scientific *nd appli*d sciewti$c results obtwixed in th* dissert{}$ktn

The scientifi* results ila the thesis are relate<3 to cXarifi,ing the tmpaet *f
fecdir:g with alternative sCIurces of pmtein and futs om the qelality of water in
producticn systems and separate fish production indiaators of Rainbow trout-
African catlish and Rtrssian sturge**:

Xn RA$ cultivated Rainbow tr*ut the clarit'ied indieators are: speeifrc growth
rates, feeci c+nversion ratio, surviynl rat* and maat qualify rluring the separate

stages of,development {you*gel'fish and fish for flat{ening).
In younger African catfish the clarified irlelicators aa'e: specifie growth rates,

fbed co*version ratio= and surr,-ival rate in RAS amd aquarium cuXtivation"
In younger RAS cultivated. Russiam st*rgeon the aiarified indicators are:

specifie growth rates, feed conversicn ratio and survival rate"

The obtained results are interesting b+t1a for scienceo amd pn:actice.

w Evalu{}tian o{ tk* us ed rnetho$rs I c g,;

In the dissertation tli* caa"ldidate has used eorreet experimental settings and

researcle methods, whieh are described i* detait in the r"espective seetion.
e Sr:afuati*n *f t4te realizstiox a.f tke sef fcrshq awd tlee aahievemewt af fl"u:

arlrprs af the thesis,
The aim of tire dissertati*n is futly raet tlrrough eomrpletely realized, and

correctly set tasks.

r Eva$uatiore cf the se$enfifie *md appEied sciemtBffis eon*riErqltions
{ fu1try aeeept the ccntributiori inquiry prepared by the doctoral candielate. On

the basis of the abtain*ct results, I tliink that the inquiry eould be extended"
As a result of tlae eonducted sturiics, the fcllowing original scientific and

applied scientific contributicns have been reached:
ts For the first time in $ulgari4 the impacf of flodder corataining atrtern*tive

prctein and tat sources sn. the cherz:ical content of the meat has beecl

establish*d in feedi*g rainbow trout {Oncnrkjwchus nq,krss}, cultivated in
reeireulating sy stem. $rig*ne{ *omt rf, hutioxa

ts For the first time i* Eulgaria the inlpact of fodder containireg alternative
protein a*d fat sourees on hydr*chemical indicators, survival rate, weight
gain and nutritional coefficient has beem established in tlee feeding of
eultivated Aftican catf-rsli {tfarias g*riepinus). OrigAma& coa:tx'&&paxtien

F Far the {irst time in Euigaria t}ze irnpact of fodder containing a}t*rnative
protein and fat souroes CIn hydrochemical indicators, weight gain and

nutritiCI*af c+efficient in feedirtg Rnssian sturgeore {A*ipenser
gne{denstaedtii), cultivaied in reeirculating systern has heen estzblis}red.

Orig[mat contributisu



The obtained resuits allow the eandidate to make valuable recoulmendations
for organiring sustainable amd *nvirom:nen{a1iy soumrl aquaproduction.

€ EvsBtlat*on sf the pufoEBcatf,om aet{viW re{ated to €he dissertatiom
Cne article related to the dissertatioa has been pubtrished in yor-lng scie*tist

eonfbrenee proceedings, and th-e'ee seientific works in renovrned research
journals. One r:f, the publicati*ns is independent and has been published in a
journat reflbreed in Secpus (SJR" $"257, Q3). T* the other publications the
c*ndidate is the first author. The indeBerrdent pieblication of the caudidate has

been cited tvrice in conferemoc proceedings and in a rcnowned aquaculture
journal ,,trtrael.i Jowrrusl of Ae4taacu{twre * B*rwidgeh", ref'ereed in l#eb of
Science Core Collection and Scop*s / SJR S.18" All of the above shows a high
degree of dissemination of the otrtainsd seientiflc results.

. Evaluafisrc *f the abstract *hesis
The abstract thesis includes 64 pages, It refleets eorrectly and tully the

cslntent of the dissertation. The przblications related to the thesis and the
participatisn of the candidate in a sciemtifie pro^ject have been mentioned

* Crit*cal notes, re{ormeteemdatious aaad questisms
L der not have substantial critiques and reeommendations to the dissertation,

because the candidate has observed most of the recomtrm€ndations tr made during
an eariier revision. There aro some technieal weaknesses which do not affect the
vatrue of the dissesation" There are also certain irurprecisions in the

scientometric table fllled by the eandidate"

e Comcflusion
The presented dissertation aud tlae other materials submitted in this

procedure show that Mustafa Ali Mustafa meets the requirements fnn awarding
the educational and acadefitic degree of Doctor im the Scientific Major
'Fishet.ies, Jish .{arwing and commerc,ial fishircg' . The minimal national
scientimetric indicators and the additional requirernents of TrU for acquisition
of the acaderrtic degree of Doctor in area 6. Agriaultural scisnces and veterinary
medicine; prof"essional fie1d 6.3. Animal breeding, have been completed and
surpassed (Appendix S.1.). The obtained resutrts, vatrr.lable for science and
practice, have been disserninated through participation in international
eonferences and publications ire renowned seientific.loumats" For indicators I
and 3, the required number of points is eonslderably surpassed, ffid for
indicator trd, thore is a four-fnld excess. The uritiirnum of 105 points has heen

surpassed by the doctoral candidate adnd amounts to tr45 points.
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