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PELEH3USA

Or: [Joyenm o-p Jlroomuna Huxonaesna Huxonosa,

Azpapen ynusepcumem - [1no8ous;

Hayuna cneyuannocm: ,, Puboevocmeo, pubHo cmonancmeo u npomuuLieH
pubonog*; Ilpoghecuonanno nanpaenenue. 6.3. Kueomroswocmeo.

OTHOCHO: [HCepTalMOHEH TPY[ 3a MPUCHKAAHE HA HayyHaA CTEIEH ,JA0KTOP
HAa HAyKHUTe“ 10 Hay4Ha CIELHAIHOCT ,, Pubosvocmeo, pubHo
CMonaHcmeo u npomuuiien pubonog’ B ArpapeH GakyiTeT NpH
Tpakuiicku ynusepcuteT — Ctapa 3aropa.

OcHoBaHue 3a Npe/CcTaBsHE Ha pELEH3UsATa: y4acTue B ChCTaBa HAa HAYYHOTO
Kypd IO 3alllMTa Ha JUCePTAlMOHHHUS TPYH, CbIJlacHO 3amoBen Ne

1698/02.06.2022 r. Ha Pekropa Ha Tpakuiicku yHuBepcuter — Crapa 3aropa
(TpY).

ABTOp Ha THCEPTALUMOHHMSA TPYA: npo. 0-p Kams Hanesa Benuukosa
Tpakuticku ynueepcumem — Cmapa 3azopa

Tema Ha auceprauuoHHUsi TPyA: ,BiusHue Ha pacTUTENHH [100aBKU U
KOMIIOHEHTH BBB (Qypaxa BbPXY OCHOBHU DPHOOMPOAYKTHBHH IOKa3aTelH,
KPbBHH IOKa3aTelH, KaueCTBOTO Ha MeCOTO, MUKPOOUOJIOTUsTa Ha BoAaTa U
NOTEHUHUAIHO IIaTOT€HHUTE MHUKPOOPraHU3MHU IIPpU OTIVIEXKJAHE Ha JbroBa
nbcTbpBa (Oncorhynchus mykiss W.) u wmapan (Cyprinus carpio L.) B
pa3IMYHU BUJOBE PELIUPKYJIALUOHHU CUCTEMH.

1. Undopmaums 3a 1ucepTaHTa
[Ipod. n-p Karss HaneBa BenuukoBa e ponena Ha 14.07.1976 r. B rpag Crapa
3aropa. Ilpe3 1994 r. zaBppmBa COVY “Xpucro borer” Ouonoruuecka
napajiejika, B poaHusi cu rpai. Celiata rofjudHa 3amnouBa OOYyUE€HHUETO CH B
[InoBauBcku yHuBepcuteT ,llamcuit Xunengapcku (I1Y) mo cneuuaniHoCT:
,buosorus U xumus“. Cien 3aBbpllBaHETO Ha Marucrparypara npe3 1999 r.,
3anmoyBa padora kato yuutesa no ouosorus B OY ,,Ce. CB. Kupun u Meronmit”
c. Berpen (1999-2001). Ot 2002 mo 2003 r. € XOHOpYBaH AaCHCTEHT BBHB
Berepunapuo-meqununckust daxynrer Ha TpVY. Ilpe3 mbpBusi cemecTbp Ha
2008 r. e xoHOpyBaH acucteHT 1o CucremaTuka Ha pacteHusra B 11V ,Ilaucuii



Xunengapcku®“. Ot 2004 r. go 2007 r. e penoBeH OOKTOpPaHT B KaTeapa
,,DHOJIOTHSI U aKBaKyiITypa“™“ B ArpapeH ¢axkynteT (AD) npu TpVY. Ilpe3 2008 r.
YCHEIIHO  3alllMTaBa JAuWcepTauuss Ha Tema: ,M3cienBaHusi  BbpPXY
Mop(dooruyHaTa M3MEHYMBOCT M TakcoHoMus Ha pojn Tetrastrum Chodat
(Chlorophyta, Chlorococcales)“ u mnpumobuBa OHC ,nmokTop” mo Hay4Ha
cnenuanHocT ,,boranuka“. Tlpe3 nepuona 2008 - 2010 r. paboTu KaTo peaoBeH
acCHUCTeHT B KaTejpa ,,buonorust u akBakynrypa™ Ha A® npu TpVY, ot 2010 no
2015 r. e rnmaBeH acucteHT, oT 2015 no 2021 r. e IOLUEHT KbM ChlllaTa KaTeapa.
IIpe3 2021 r. va n-p Kars BenuukoBa € mpuchieHa akaJeMHUYHa UTbXXHOCT
npodecop B TpVY, Arpapen dakynrer, Kareapa ,,buonorus u akBakyiaTypa“.
[Ipod. BenwukoBa mnpemnojgaBa peauua IACHUIUIMHHM, BKIIOUUTENIHO IPSIKO
CBBp3aHU C aKBaKyjarypara — ,XuapoOuosnorus“, ,,XuIpoOoTaHHKA,
,boTaHnuka®“, ,, ®usnonorus Ha pacreHusra“. IIpodecronannure u ymMmeHus u
KOMITETEHIIMH CBIIO Ca CBBbP3aHU C aAKBaKyJITypaTa - aKBAllOHHU CUCTEMU;
IpeuncTBaHE Ha BOJM 4Ype3 BOJHM  pacTEHHUs; KyJTUBUpPAHE Ha
MHUKPOBOJIOPACTH; TAKCOHOMUYHU U MOP(HOJIOrHUYHU OCOOEHOCTH Ha BOIHHTE
pacTeHusl.

[Tpod. n-p Kars BenuukoBa e aBTop Ha 80 myGuiukauuu, oT KOMTO 36 ca B
crHcaHusATa ¢ UMIakT (akrop/panr. Heitnure TpynoBe ca uutupanu Hag 330
neTH. Ts e ydacTBana B 36 MEXIyHApOIHH M HAL[MOHAJIHU Hay4dHU (opyma.
VYuactBana € B 20 YHUBEPCUTETCKM U HALMOHAIHHU IpoeKTa. PeKoBoaMTEN € Ha
21 guruioMaHTa U 2 JOKTOpaHTa.

Ot 2020 r., mpod. a-p BenuukoBa. e 3am. fAekaH no ydyebHa JedHocT B AD Ha
TpY. Tx ornaesiBa KomucusTa 1o akpeiuTanus U ydeOHa JEHHOCT, WICH ¢ Ha
KOMHCHSATA 32 IbpiKaBEH M3IHUT Ha OaKalaBpy IO CHELUaTHOCT ,,PHOOBBIACTBO
U aKBaKyITypa“ M Ha ,,MeTOAW4YeH CBbBeT Mo ekojorus“. Mwma penuua
OCBIIECTBEHH CIIEIMATU3AIMU B 1y KOHHA.

2. O0ma XxapaKTepUCTHKA HA MPeJCTABEeHUs JUCEPTALHMOHEH TPY/
e Cmpyxkmypa, obem
JlucepTalMOHHUAT TpyA chabpxka obmo 306 crtp. Tor e mpaBUIHO
CTPYKTypUpaH, ChIbpKa BCHYKH HEOOXOOMMH pas3[eNd M € MHOro- modpe
OHarJIeZieH ChbC CHUMKOB MaTeprall, GUrypu u Tabnuuu. YBOIABT € LeIEHACOYCH
U NPaBUJIHO BbBEXIa B pa3paboTeHaTa TemaTuka. JlureparypHHST Tperien
3aeMa 58 cTp., KaTo ChABPIKA OTAEIHU IOAPA3JIENt, CBbP3aHHu C MPOYYBAHUATA
B auceprauusTa. Pasmen ,,Matepuan U MeTOAU € 0OCTOEH, HalKuCaH € Ha 39
crp. OmMcaHHEeTO Ha BCEKH EKCIEPUMEHT € B ChOTBETCTBHE C pPas3[elIuTe B
,Pe3ynratd u o0CHKIaHe, KOeTo 00JeKYaBa YETEHETO Ha IHCepTAllMOHHUSA
tpyn. Paznmen ,,Pesyntatu u oOckxaaHe € noOpe CTPYyKTypHpaH U ChIbpiKa
124 ctp. Ha Ga3a Ha HampaBeHWTe NpoyuBaHMs ca opopmeHu 31 u3Bona,



IpylnUpaHyd B 6 OTHeNHU paszena: ,, XUAPOXUMHUYHHU TOKa3aTeau* chabpxa 4
uzBona; ,lIponyktuBHu mnoxazarenu”“ — 7; ,KpbBHM mokazarenu® — 8;
»XHUMHYEH CbCTaB Ha MecoTo" — 5; , MukpoOuosnornuia eheKTHBHOCT® — 6;
»YIKOHOMHUYEecKa e(heKTUBHOCT — 1 U3BO/I.
Odopmenu ca 8 npenopbKH 3a HayKaTa v MpaKTHKaTa.
Huceprauusara cbabpxa pasfesl ¢ MPUHOCUTE Ha pa3paboTkara, CIIUCHK Ha
MyOJIMKAllMUTE U [UTUPAHUATA BBB Bpb3ka ¢ Hes. OOIIO Mo JucepranusTa ca
npeacraBeHd 17 myOnukanuu, oTIevYaTaHd B PEHOMHpPAHH HAyYHH H3JaHUSL.
Jlo6po BrevaTiieHHe npaBu (HakThT, Ue 10 Aucepramusta uMa 106 nuTupanus B
cBeToBHUTE 0a3u Scopus, WoS, B cnucaHUsATa ¢ UMIAKT (HAKTOp M HMMIIAKT
paHr. B MarepuanuTte ca nIpeICcTaBeHU U CIUCHLUTE C MPOESKTHTE BbB BPBH3Ka C
JUcepTanusaTa, ¥ yuacTusITa B KOH(DEpEeHIIUHTE.
CnucekbpT Ha JIuTeparypaTa Chabpxka 19 m3TouHWKa Ha Kupwiuna u 471 Ha
JIaTUHULIA.

e Oyenxa 3a: akmyamrHocm Ha memama, yeima, 3aoavume; o0Oekma;

npeomema, OCHO8HAMA Me3a Ha OUCEPMAYUOHHUS MPYO
Jucepranusara npencTaBisiBa KOMIUIEKCEH, IeJIEHACOYeH TPya B 3HAYUMHU H
aKTyaJlJHU 3a aKBaKyJTypaTa HampaBiieHHs. OTyYdTaliKd BaXKHOCTTA Ha
aKBaKyJITypaTa 3a CbXpaHsBaHE Ha €CTECTBEHHUTE IOIYyJIAllMU XUAPOOHOHTH U
obe3neyaBaHe Ha YOBEYECTBOTO C KAYECTBEHU XPaHH, ITUCEPTALUOHHHUSAT TPY.L
IpUA0OMBa Olle MO-TOJIIMO 3HauYeHHe. [Ipu MmoBHIlIaBaHe HAa WHTEH3WBHOCTTA
Ha aKBaNPOU3BOACTBOTO BB3HHMKBAT CEPHO3HHU MPOOIIEMH CHC 3aMbpPCIBAHETO,
e(EeKTUBHOTO H3IOJI3BaHE Ha MPUPOJHHTE PECYpCH, OJaroJeHCTBHETO Ha
KyJTABUPDAHUTE BOJHM OpPraHU3MH, KaueCTBOTO M O€30MMacHOCTTa Ha
IIPOM3BEXAaHaTa MPOLYKLUUsS U T.H.. VIMEHHO KbM peliaBaHeTO Ha IMOJO0OHHU
npobieM:d MMaT IMPUHOC TIPOBEICHUTE OT JUCEpTaHTa M3CIEIBAaHUA 3a
BHEApsIBAHE HA HEKOHBEHLMOHAJIHWUTE J00aBKH W CYpOBHHH C pasjiddeH
IIPOU3XO/I.
Ilenta e QopMynupaHa NpaBHJIHO W HAMBJIHO CHOTBETCTBA HAa Temara Ha
aucepranusaTa. 3ajaudTe ca KOPEKTHO IIOCTABEeHH M HU3IIBJIHEHHETO WM
OCHUI'ypsiBa IIOCTUTAHETO Ha IIeJTa.
IIpoy4yBaHeTo € Haco4yeHO KbM J[Ba 3HAUYMMM 3a CBETOBHATa W ObJrapcka
aKBaKyJITypa BHJa: LIapaH U AbroBa IbCThpBa. M3cnenBanusra ca mpoBeaeH: B
perpkynaiMoHH  cuctemd  (RAS), npuBnuuam — BHUMaHHE ~— Ha
CHELHAIMCTUTE C peulia MpeAuMCTBa, OCOOEHO MOpaayd Bb3MOXXHOCTTA 3a
e(exTUBHO H3IMOJI3BaHE Ha IPOU3BOJCTBEHUTE IUIOIIM W BOJHHMTE PECYPCH.
RAS wusuckBar 3aabiO0OueHM MpPOY4YBaHUS, MeNAllM MoJ00psiBaHE Ha
e(pEeKTUBHOCTTa Ha IPOU3BOJACTBOTO M YCJOBHATA 3a KYJITUBUPAHMTE
OpraHu3MH.



e Oyenxka 3a cmenewma HA NO3HABAHE HA HAYYHAMA Jumepamypa u

uzcneosanama, 8 OucepmayuoOHHus mpyo, npooIeMamuKa.
JIurepaTypHUSAT Iperies BKIoUBa 6orara nHbopMaIys 1o npodjaemMaTukara Ha
JUCEPTAllMOHHKUS TpyAd. B HaualoTo € HampaBeH NOAPOOEH aHalu3 Ha
3HAYEHHUETO U Pa3BUTUETO Ha aKBaKyJITypaTa B CBETa U y Hac. AHAIIM3UPAHH ca
IIPOM3BOJICTBEHUTE CUCTEMHU B aKBaKyJITypaTa, 3HAYCHHETO, MPeIuMCTBaTa W
HenocTaTbluTe Ha RAS, BKIIOYMTETHO U MHOBATUBHUTE aKBAIIOHHH CHCTEMH.
AHanuzupanu ca 0cOOEHOCTH Ha MPOU3BOACTBO Ha IIapaH M JbIrOBa ITbCTHPBA,
Karo €IHU OT Hal-BaKHUTE OOEKTH 3a KYJTUBHpPaHE B TOIUIOBOJHU H
CTY/I€HOBOJIHU CTOIAHCTBA.
MHoro nobpe ca pazpaboTeHu paseluTe, CBbpP3aHU C NMpHJIaraHe Ha BOJIHU
pacTeHus ¥ pa3lIMuHU BUIOBE T00AaBKH B aKBaKyJITYPHOTO ITPOU3BOICTBO.
AHanu3¥paHd ca HOBUTE TEHIEHUUH, CBbP3aHH C MpHJIAraHeTo Ha
GuTOOMOTUIIN B aKBaKyjlTypaTa, ThPCEHE Ha alTEpPHATHBU Ha PUOEHOTO
OpalllHO, HaMmaJiiBaHE Ha 3aMbpPCABAHETO Ha BOJUTE, 4Ype3 H3I0JI3BaHE Ha
BOJIHUTE PAaCTEHHs — MAaKpO(PUTH WM MUKpOBoJopaciu. HampaseH e moapoben
Hay4yeH aHaJu3 Ha BKJIIOYEHUTE B MPOYYBAHETO pPACTEHHS W EKCTPAKTH.
OO6cCTOlHO € pa3riiefaHo ChCTOSHHETO Ha Hay4yHHWTE MPOYYBAHHMsS, CBbP3aHU C
M3I0JI3BAHETO HA DPA3IMYHU PACTEHUS U EKCTPAaKTH MpH KYJITHBHpAHE Ha
lapaHa M JbroBaTa I'bCTHPBA, KaTo BHUMaHHWE € OOBpHATO HE CaMO Ha
BIIMSHUETO Ha J00aBKUTE BBPXY OOEKTUTE Ha KYJITHBHpaHE, HO M BBPXY
cpenarta Ha obuTaBaHe. M3oy3BaHETO Ha JieueGHUTE CBOWCTBA HA PACTEHMATA
IpH aKBaKyJITypPHOTO IPOM3BOJACTBO € €IHO OT Hal-Ba)XHUTE HallpaBlICHHUS,
KaTO B JINTEPATypHUs Iperyiesl iMa 000COOEH pa3zen o Ta3u TeMa. B kpas Ha
JUTepaTypHUs IpPErJe] € OTAEJICHO BHUMaHHE Ha H3CIIEABaHHs, CBBP3aHHU C
UKOHOMHYECKaTa e(heKTUBHOCT Ha M3II0J3BaHUTE B aKBaKyJITypaTa PacTEHHs H
eKCTPaKTH.
3a1bI00UEHUAT aHANIU3 HA HAay4HATa JIMTepaTypa, B 00JlacTTa Ha yCTOHYMBATA
aKBaKyJITypa, € II03BOJIMIO Ha Mnpod. BennukoBa na OTKpOM HMHOBATHBHU
HACOKH 3a CBOsATa Hay4Ha ACMHOCT U Jla MPOBE/e U3CIIeBaHUsATa CH HAa MHOIO
BUCOKO Hay4YHO HHBO.

3. OueHka HA MOJIy4YeHHTe HAYYHU U HAYYHO-NIPHJIOKHU Pe3y/ITaTH
Hay4nwte pe3yntaTu B qucepTallMOHHUS TPy Ca CBbP3aHU C yCTAHOBSBaHE Ha
BIIUSIHUETO Ha DPAa3IMYHU PACTUTEIHU JOOABKU M EKCTPAKTH BbB (ypakuTe,
BbPXY: XHMAPOXMMHYHH U XHUIpPO(DU3UYHU TMapameTpu B RAS; ocHOBHH
pUOONPOSYKTHBHU TOKa3aTeld; KPbBHH IOKa3aTeId M XUMHYEH CHCTaB Ha
MECOTO Ha pUOUTE; MUKPOOHMOJIOrMYHH [MOKa3aTell Ha BOJATa U MOTHUCKAHEe Ha
UXTUOIATOTE€HH; OIIOJ30TBOPsIBaHE HA (DypaXKu U MKOHOMHUYECKa €(DeKTUBHOCT.



YacT oT pacTUTENHUTE AOOABKH U €KCTPAKTU C€ U3CIEeABAT 3a IIbPBU IIBT WIH
ca H3CJeIBaHU KpaHO OrpaHUYeHO, KaTro JJ00aBKU KbM (ypaxuTe mpu
KyJTHBHpaHe Ha pubu. OcoOeHOo IIeHHM 3a aKBaKyJTypaTa ca W3CJIeIBaHUITA,
HacOYeHU KbM aJTepHATUBHU MPOPHIAKTUYHH U TEPANeBTHUYHU CPENICTBA,
IpUTEXKaBAII AHTUMUKPOOHO U aHTUMUKOTHYHO JIeHCTBHE.
[TomyueHuTe pe3ynTaTH MpeIcTaBIsiBaT UHTEPEC 3a HayKaTa U MpaKTUKaTa.

o OyeHKka Ha UNONZ8AHAMA MEMOOONO2US
B mucepranusita ca u3Noia3BaHU NMPABUJIHU OMUTHU [TOCTAHOBKHU U MOAXOJSIIIH,
CbBPEMEHHM METOIM Ha U3CIEABaHUS, KOWUTO ca MOAPOOHO ONHMCAHU B
CbOTBETHUS paszen. [IpaBu BreuaTieHUe 3HAUUTETHUIT 00€M Ha U3BBPIICHUTE
U3CIIeIBaHMS U MPELIM3HOCTTA IPU TSIXHATa MOATOTOBKA U MPOBEXKIAHE.

e Oyenxka Ha UBNBIHEHUEMO HA NOCMmAaseHume 3a0ayu U NOCMUSAHEmMO HaA

yenma Ha OucepmayuoHHUs mp)yo.
IlocTaBeHaTa B AMCEpTALlMOHHUS TpYH L€l € HambJIHO [OCTUTHATA, 4pe3
U3LISUIO U3ITBJIHEHU, KOPEKTHO MTOCTABEHU 331auH.

4. OueHka HAa HAYYHUTE U HAYYHO-NIPHJIOKHU MPUHOCH
CnpaBkaTta 3a NPUHOCHTE IO JAucepTranusaTa Ha npod. na-p BenuukoBa e
U3rOTBEHA KOPEKTHO, CBOTBETCTBA HA IPOBEJACHHUTE W3CIEABaHUS U
MIOTYYSHHUTE Pe3yJITAaTH U s IpreMaM HallbJIHO.

1.3a mBpBH MBT € YCTAHOBEHO BIHUSHUETO Ha N00aBsHETO Ha MPOOHOTHUK
Proviotic® kbM eKCTpyAupaHuTe Qypaku MpU XpaHEHETO Ha IbroBa IbCThPBA
(Oncorhynchus mykiss) n mapan (Cyprinus carpio) BbpXy XUIPOXUMHUYHU U
Xuapodu3nyHu mapameTpu B RAS, kakTo M BbpXYy pacTeXHHTE, KPbBHH
MOKa3aTed U KaueCTBOTO Ha MECOTO Ha pubure. OpuruHajeH NpHHOC.

2.3a mBbpBU BT € YCTAHOBEHO BIMSIHUETO Ha N00aBsHETO Ha Lemna minuta
KbM eKCTpyJaupaHuTe ¢ypakd TIpU XpaHEHETO Ha [IbroBa IIbCThpPBA
(Oncorhynchus mykiss) BbpXy XHUIPOXUMUYHU U XUAPODU3UUHH NIapaMETPU B
aKBallOHHA CHCTeMa, KaKTO W BbpPXY pPAaCTEKHUTE, KPbBHHU II0Ka3aTelld H
KayeCTBOTO Ha MecoTo Ha pubure. OpurnHajieH NpuHoC.

3.3a mBpBH BT € YCTAHOBEHO BIIMSHHETO Ha N00aBSHETO Ha OlaTeH aup
(Acorus calamus) KbM eKCTpyOupaHUTe (Qypakd IMpPU XPAaHEHETO Ha JbroBa
nbcTbpBa (Oncorhynchus mykiss) BbpXY XHUIPOXUMHUYHH U XUAPODU3IUYIHU
napameTpu Ha RAS u akBamoHHa crcTeMa, KaKTO U BbPXY PACTEeXHHUTE, KPbBHU
MOKa3aTed U KaueCTBOTO Ha MeCOTO Ha pubure. OpUruHajaeH NpHHOC.

4.3a mbpBH BT € YCTAHOBEHO BIMSHUETO Ha N0OaBSHETO Ha OJaTeH aup
(Acorus calamus) XbM eKCTpyAMpaHUTe (Qypaxxu MpU XpaHEHETO Ha IIapaH
(Cyprinus carpio) BbpXy XHIPOXHUMUYHH U XUApodU3NUHU napamerpu B RAS,



KaKTO M BBPXY PAcTeXHHUTE, KPbBHH IIOKa3aTeld Npu puoute. OpuruHaseH
MPHUHOC.

5.3a mBpBU MBT € MPOYYEHO in Vifro BIUSHUETO Ha E€KCTPaKTH OT Lemna
minuta, Chlorella vulgaris n Spirulina sp. BbpXy mnaToreHute Saprolegnia w
Aeromonas nipu pubute. OpuruHaJjieH Np1uHoOC.

6.3a mbpBU BT € MpoydeH e(eKTHT OT M3IOJI3BAHETO Ha Lemna minuta 3a
OTCTpaHsIBaHE HAa WHIMKATOPHU M NMAaTOMeHHU OaKTEpUu B aKBallOHHA CHCTEMA.
OpuruHaJjieH NpUHOC.

7.3a OBpBH BT € TMPOYYEHO AHTUOAKTEPUAIHOTO, AHTUMHKOTHYHOTO U
AQHTMOKCUIAHTHOTO BIIMSHME HA €KCTPaKTh OoT Lemna minuta, Acorus calamus,
Chlorella vulgaris, Scenedesmus dimorphus wn Spirulina Sp. BBPXY
UXTHOIIATOTE€HHU B aKBaKyJTypaTa. OpHUruHaJjieH np1Hoc.

8. YcTaHOBEeHO € BIMSHHMETO Ha Jo0aBKara OT jkeHcko Owine (Glycyrrhiza
glabra) kM eKkcTpyaupaHuTe (ypaxu IpH XPaHEHETO Ha IbroBa MBCTHPBA
(Oncorhynchus mykiss) BbpXy XUAPOXUMHYHH M XHUAPO(QUIMYHU MApaMeTpH,
KAKTO U PACTEXHHUTE, KPbBHU IOKA3aTeNd U Ka4eCTBOTO HA MECOTO Ha PUOMTE.
IMoTBbpaANTE/IEH PHHOC C €JIEMEHTH HA OPUTHHAJHOCT.

9. YcTaHOBEHO € BIMSIHMETO Ha fobaBkara ot riyxapue (Taraxacum officinale)
KbM eKCTpyAupaHuTe (Gypaku mpu xpaHeHeto Ha wapan (Cyprinus carpio)
BbPXY XUAPOXMMHYHM U XUAPODU3NUHM IOKA3ATENH, KAKTO ¥ PACTEKHUTE, U
KPBBHHUTE MoKazarend Ha pubure. IloTBLpaAMTEIeH MPHHOC € e1eMEHTH Ha
OPMTHHAJTHOCT.

10. VcraHoBeH e e(eKThT OT 3aMecTBaHe Ha pHOHOTO OpaiiHo ¢ Lemna
minuta nipu XpaneHe Ha wapad (Cyprinus carpio) BbpXy XUIPOXMMHUYHH H
XUAPO(U3MYHN TOKa3aTeld B aKBallOHHATa CHCTEMa, KaKTO M PacTeKHUTE,
KpBBHU IOKa3aTelld, U KayeCTBOTO Ha MecoTo Ha pubute. IloTBBpauTe/eH
NPHHOC C eJIeMeHTH HA OPUTHHAJIHOCT.

11. YcraHoBeH e e(peKThT OT 3aMecTBaHe Ha pUOHOTO GpamiHo cbe Spirulina u
Chlorella vulgaris ipy XpaHEHETO Ha bIOBa IbCTbPBA (Oncorhynchus mykiss)
BbPXY XWIPOXUMHMYHM M XHUApodu3MyHM mokazarend B RAS, KakTo H
pacTeXHHUTE MOKA3aTeNi ¥ Ka4eCTBOTO Ha MecOTo Ha pubute. IloTBBLpaAUTE/IeH
NPHHOC C eJIeMeHTH HA OPUITHHAJIHOCT.

12. YCTaHOBEHO € BIHSHHETO Ha jobaBkata OT Osu1 paBHell (Achillea
millefolium) ¥bM eKcTpyOUpaHUTe (ypaxu TIpPH XPaHCHETO Ha Jbrosa
nbcThpBa (Oncorhynchus mykiss) BbPXY XHUAPOXMMHYHH M XHAPOGU3HYHHU
MOKa3aTeld B AaKBAllOHHA CHUCTEMA, KAKTO W pacTekKHHUTE, OUOXUMHUYHUTE
KpbBHU TI0KA3aTelld U KauyeCTBOTO Ha MecoTo Ha pubure. IloTBbpauTesien
NPUHOC C eJIEMEHTH HA OPUTHHAJHOCT.



5. OueHka Ha MyOJAMKALMUTE N0 AUCEPTALUATA

IpencraBenu ca 17 HaydHU MyOJIMKaLMU, CBBP3aHM C AMCEPTALMOHHUS TPYI.
[TyOnukanuure ca OTIEYaTaHH B PEHOMHpPAHM CIHCaHHs, pedepupaHd H
MH/IEKCHPaHU B CBETOBHOM3BECTHM Oa3M [JaHHM C HaydyHa HH(OpManus U
npurexasamy IF win SJR. B neset ot my6nukamuute npod. a-p Benanukosa e
BOJEII aBTOP, @ B IIECT € Ha BTOPO MSICTO:

PesysiraTuTe OT HAY4YHHM NMPOYYBAHUS, CBBP3AHU C AMCEPTALIMOHHMS TPYI Ha
npod. a-p BenuukoBa ca TNpeACTaBEHM Ha MEXAYHApOAHH Hay4YHU
KoH(epeHIIMH y Hac M B 4uyxOuHa. ToBa mOKa3sBa BHCOKa CTENEH Ha
pasnpocTpaHeHre Ha MOJlyYeHUTEe PE3yITaTH, He cCaMO B Hay4YHATa JINTePaTypa,
HO ¥ JUPEKTHO CpeJl Hay4HaTa OOLIHOCT.

6. Ouenka Ha aBTOopedepara
ABropedeparbT € HamucaH Ha 71 crp. Toi mMpaBUIHO W IBIHO OTpPassiBa
ChABPKAHUETO Ha AUCEPTALMOHHUSA TPyH. B mocnenHuTe pazaeny ca moCco4YeHH
NyOIUKALMKUTE, UUTHPAHKUATA, y4acTHUsATa B KOH()EPEHUWH U IPOCKTH, BBB
Bpb3Ka C AUCEepTalsiITa.

7. KpuTu4Hu 6eJIesKKH, NPernopbKH U BHIIPOCH
KputnuHute MU O€NeXKH ce€ OTHACIT OCHOBHO KbM TEXHHYECKOTO opopmsiHe
Ha aucepranusra. [I[pu MOCTaBIHETO Ha (UIYPUTE HA MHOI'O MECTa TEKCTHT C€
pasKkbcBa, (GOpMHUpaKU Mpa3HU MPOCTPAHCTBA, HAIIPUMED Ha CTP. 72; 74; 85;
88 u mp. OpopmieHreTo Ha TabnMUUTe O CIEYENHUIO, aKO HsMa IPEKaleHO
roJIeMH MEXIypPEIOBH PA3CTOSHHUS U U3JTMIIHU KOJIOHM, HAlPUMEp TaOJIMLIATE
Ha cTp. 76, 77 m np.. Cmopen MeH, ONMcaHuATa 3a IapaHa W Abrosata
IbCThpBa B pazfenute 2.2. ¥ 2.3. ca M3IHUIIHO IBJITH U 6u Morio na Obpaar
kopurupanu. ToBa BaXd M 32 [OCOYCHHs IIEPUOA 33 pPasMHOXaBaHE Ha
I’broBaTa II’bCThpBa Ha CTp. 33.
Bux cd TO3BOJWJIA Ja [penopbyaM II0- TPEIM3HO H3I0JI3BaHE Ha
300TeXHHUecKaTa TepMuHONOrusa. Hampumep H3MON3BaHETO Ha JAymara
,,Da3BBKIaHe" B KOHTEKCTA Ha Ky/NTUBMpaHe. My u3non3Bane Ha ,,eKOlI0rH1HO
YpcTa aKBaKyITypa“, HEMOAXOAAI TEPMUH ,,IUeTa”, U APYTHU I0JIOOHH.
Ot6essi3aHUTe OT MEH IPOIYCKH HE HaMasiBaT 3HAYMMOCTTa M Ka4eCTBOTO Ha
JUCepTaLMATa, KOSATO IpEe/CTaBlsABa Hay4deH TPyJd C BKHO 3HAYCHHC 32
pa3BHUTHE Ha aKBaKy/ITypaTa y Hac U B CBETA.
[Ipenopbusam Ha mpod. a-p Kars Bemuukosa, na momyJisipusupa CBOWTE
pa3pabOTKHU ¥ Ype3 HayUHO-TIPUIIOKHH Iy OIUKALMK.



8. 3akloueHue

IIpencTaBeHuAT nucepTaloOHEH TPyA M APYTUTe MaTepHald IO IpoIeaypara
nokasear, 4e npod. a-p Kars HaneBa BenuukoBa wu3Lsiio oTroBaps Ha
U3HCKBaHUATA 3a IPUCHKAAHETO HAa HAy4YHATa CTEIEeH ,,JIOKTOp Ha HAyKUTe" 1o
Hay4yHa CIenHanHocT: “PuOoBBACTBO, pUOHO CTONAHCTBO W IPOMHUIILIEH
pr60s10B”. V3bIHEHN U MPEeH3IbIHEHH ca KAaKTO MUHHUMAJIHUTE HAllMOHAIHH
(IIMI3PACPB), Taka u mombinauTenHuTe 3a TpVY wusuckBanus (IIpaBuiiHuK 3a
pa3BuTHe Ha axkageMuuHus cbcraB Ha TpY. Ilpunoxenune 8.1.). Ilpu
uznckyemurte 455 1., npod. Benuukosa uma 1941.3 T.

ITpod. BennukoBa e yuyeH ¢ OoraT H3CIEIOBATEIICKA ONUT M IIPUTEXKAaBa
PasHOCTpaHHW 3HAHUs, [O3BOJISIBALM IPWIAraHETO B aKBakyjlTypaTa Ha
YHUKaIHH  MHTEPAMCLMIUIMHAPHM  NOAXONU.  JIMCepTallMOHHUAT TPy
IIPEICTAB/IsABA KOMIUIEKCHO, WHOBAaTMBHO, 3HAYUMO HAy4YHO IIPOYYBaHE B
obylacTTa Ha Ba)XKHU 3a CBETOBHATa M OBJrapcka akBakKyJTypa IIpOOJIeMH.
Hayunute pesynraTu ca pa3mpoCTpaHeHHM 4pe3 ydacThe B KOH(EpPEHLUH H
nyOJUKyBaHe B pPEHOMHpPAHU CIUCAHUSA, W BHIHO OT LUTHPAHMATA, Ca
TIOJIyYUJIU NIPU3HAHKUE OT Hay4yHaTa OOIIHOCT.

Ha ocHoBaTa Ha MOCOYEHOTO, ¢ MbJIHA Y0eIeHOCT AaBaM I0JIOKUTEJIHATA

CH OLIeHKA ,,3A* MpUChxKIaHe HA HAYYHA CTeleH ,,JJOKTOp HA HAYKHTe* HA
npodp. a-p Kara HaneBa BeanukoBa, nmo HayYyHa CHEIHAJIHOCT:
»PHOOBBLACTBO, PpHUOHO CTOMAHCTBO W MNPOMHILIEH  PHOOJIOB*;
npodgecHoHaJHO HanpaBJjeHHe: 6.3. ZKUBOTHOBBACTBO; 00JIaCT HA BHCIIE
o0pazoBaHue 6. ArpapHH HAYKH U BeTePUHAPHA MeIMLIMHA.

27.06.2022 / r. [lmoBauB [Mopmuc: ....| }.....
/ou. n-p JlronMuna Hukonosa/
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1. Information about the dissertation
Prof. Dr. Katya Naneva Velichkova was born on July 14, 1976 in the town
Stara Zagora. She graduated high school in her hometown in biological class in
1994. The same year she received higher education at the Paisii Hilendarski
University of Plovdiv, majoring in Biology and Chemistry. After graduating in
1999, she began working as a teacher of Biology at the primary school "St. St.
Cyril and Methodius ”in the village of Vetren (1999-2001). From 2002 to 2003
is a part-time assistant at the Faculty of Veterinary Medicine of the Trakia
University - Stara Zagora. For one semester in 2008 she was a part-time
assistant in Plant Systematics at the Paisii Hilendarski University of Plovdiv.
From 2004 to 2007 she was a full-time doctoral student in the Department of
Biology and Aquaculture at the Faculty of Agriculture at TrU - Stara Zagora. In



2008 she successfully defended dissertation on: ,Research on the
morphological variability and taxonomy of the genus Tetrastrum Chodat
(Chlorophyta, Chlorococcales)“ for the award of scientific and educational
degree " Doctor " in Botany. From 2008 to 2010 is a full-time assistant in the
Department of Biology and Aquaculture at the Faculty of Agriculture at the
Trakia University - Stara Zagora, from 2010 to 2015 she is a chief assistant,
from 2015 to 2021 she is an associate professor at the same department. In
2021, Dr. Katya Velichkova was awarded the academic position of Professor at
the Faculty of Agriculture, Faculty of Agriculture, Department of Biology and
Aquaculture.

Prof. Velichkova teaches a number of disciplines, including those directly
related to aquaculture - "Hydrobiology", "Hydrobotany", "Botany", "Plant
Physiology". Her professional skills and competencies are also related to
aquaculture - aquaponic systems; water purification through aquatic plants;
cultivation of microalgae; taxonomic and morphological features of aquatic
plants. Prof. Dr. Katya Velichkova is the author of 80 publications, 36 of which
are in journals with impact factor / rank. Her works have been cited more than
330 times. She has participated in 36 international and national scientific
forums. She has participated in 20 university and national projects. She is the
supervisor of 21 graduates and 2 doctoral students.

Since 2020, Prof. Dr. Velichkova is Vice Dean of Academic Affairs in the
Faculty of Agriculture at TrU. Chairman of the Commission for Accreditation
and Academic Affairs, Member of the Methodological Council for Ecology,
Member of the State Examination Commission - Bachelor of Fisheries and
Aquaculture. There are a number of completed specializations abroad.

2. General characteristics of the presented dissertation

e Structure, volume
The dissertation contains a total of 306 pages. It is properly structured, contains
all the necessary sections and is very well illustrated with photographs, figures
and tables. The introduction is purposeful and correctly introduces the
developed topic. The literature review occupies 58 pages and contains separate
subsections related to the research in the dissertation. The section "Material and
methods" is extensive, written on page 39. The description of each experiment
is in accordance with the sections in "Results and discussion", which facilitates
the reading of the dissertation. The "Results and Discussion" section is well
structured and contains 124 pages. Based on the research, 31 conclusions were
formed, grouped in 6 separate sections: "Hydrochemical indicators" contains 4
conclusions; "Productivity indicators" - 7; "Blood indicators" - 8; "Chemical
composition of meat" - 5; "Microbiological efficiency" - 6; "Economic



efficiency" - 1 conclusion.
8 recommendations for science and practice have been formed.
The dissertation contains a section with the contributions of the development, a
list of publications and citations in connection with it. A total of 17 publications
have been presented in the dissertation, published in renowned scientific
journals. The fact that the dissertation has 106 citations in the world databases
Scopus, WoS, in the journals with impact factor and impact rank makes a good
impression. The materials also present the lists of projects in connection with
the dissertation and the participation in the conferences.
The bibliography contains 19 sources in Cyrillic and 471 in Latin.

« Assessment for: topicality of the topic; the goal; the tasks; object,; the
subject, the main thesis of the dissertation
The dissertation is a complex, purposeful work in important and relevant for
aquaculture areas. Considering the importance of aquaculture for the
conservation of natural populations of aquatic organisms and providing
humanity with quality food, the dissertation becomes even more important.
Increasing the intensity of aquaculture causes serious problems with pollution,
efficient use of natural resources, prosperity of cultivated aquatic organisms,
quality and safety of products, etc .. It is to solve such problems contributed by
the dissertation research for implementation of unconventional additives and
raw materials of different origins.
The aim is formulated correctly and fully corresponds to the topic of the
dissertation. The tasks are set correctly and their implementation ensures the
achievement of the purpose.
The study focuses on two important species for world and Bulgarian aquaculture:
carp and rainbow trout. The research was conducted in recirculation systems
(RAS), which attracted the attention of specialists with a number of advantages,
especially due to the possibility of efficient use of production areas and water
resources. RAS requires in-depth studies aimed at improving production
efficiency and conditions for cultivated organisms.

e Assessment of the degree of knowledge of the scientific literature and the
researched, in the dissertation work, problems.
The literature review includes a wealth of information on the issues of the
dissertation. At the beginning, a detailed analysis of the importance and
development of aquaculture in the world and in our country are made.
Aquaculture production systems, the importance, advantages and disadvantages
of RAS, including innovative aquaponic systems, are analyzed. Peculiarities of
carp and rainbow trout production are analyzed, as one of the most important
sites for cultivation in hot and cold water farms.
The sections related to the application of aquatic plants and various types of



additives in aquaculture production are very well developed.

The new tendencies related to the application of phytobiotics in aquaculture,
search for alternatives to fish meal, reduction of water pollution through the use
of aquatic plants - macrophytes or microalgae are analyzed. A detailed
scientific analysis of the plants and extracts included in the study was made.
The state of scientific research related to the use of various plants and extracts
in the cultivation of carp and rainbow trout is thoroughly considered, paying
attention not only to the impact of additives on cultivated objects, but also on
the habitat. The use of the healing properties of plants in aquaculture production
is one of the most important areas, and in the literature there is a separate
section on this topic. At the end of the literature review, attention is paid to
research related to the economic efficiency of plants and extracts used in
aquaculture.

The in-depth analysis of the scientific literature in the field of sustainable
aquaculture has allowed Prof. Velichkova to highlight innovative guidelines for
her research and to conduct her research at a very high scientific level.

3. Evaluation of the obtained scientific and scientific-applied results
The scientific results in the dissertation work are related to establishing the
influence of various plant additives and extracts in feed on: hydrochemical and
hydrophysical parameters in RAS; main fish production indicators; blood
parameters and chemical composition of fish meat; microbiological indicators
of water and suppression of ichthyopathogens; feed utilization and economic
efficiency.
Some plant supplements and extracts are being studied for the first time or have
been studied to a very limited extent, such as feed additives in fish farming.
Especially valuable for aquaculture are studies aimed at alternative prophylactic
and therapeutic agents with antimicrobial and antifungal action.
The obtained results are of interest to science and practice.
o Evaluation of the methodology used
The dissertation uses correct experimental formulations and appropriate,
modern research methods, which are described in detail in the relevant section.
The significant volume of the performed researches and the precision in their
preparation and conducting are impressive.
« Evaluation of the implementation of the set tasks and the achievement of the
goal of the dissertation.
The goal set in the dissertation is fully achieved through fully completed,
correctly set tasks.



4. Evaluation of scientific and scientific-applied contributions
The report on the contributions to the dissertation of Prof. Dr. Velichkova has
been prepared correctly, corresponds to the research conducted and the results
obtained and I fully accept it.

1. The effect of the addition of Proviotic® probiotic to extruded feed in the diet
of rainbow trout (Oncorhynchus mykiss) and carp (Cyprinus carpio) on the
hydrochemical and hydrophysical parameters in RAS, as well as on growth,
blood and blood quality and fish meat has been established for the first time.
Original contribution.

2. The effect of the addition of Lemna minuta to extruded feed in the feeding of
rainbow trout (Oncorhynchus mykiss) on the hydrochemical and hydrophysical
parameters in the aquaponic system, as well as on the growth, blood and meat
quality of fish has been established for the first time. Original contribution.

3. The effect of the addition of Acorus calamus to extruded feed in the feeding
of rainbow trout (Oncorhynchus mykiss) on the hydrochemical and
hydrophysical parameters of RAS and aquaponics system, as well as on growth,
blood parameters and quality of fish meat has been established for the first time.
Original contribution.

4. The effect of the addition of Acorus calamus to extruded feed in the diet of
carp (Cyprinus carpio) on the hydrochemical and hydrophysical parameters in
RAS, as well as on the growth and blood parameters of fish has been
established for the first time. Original contribution.

5. The in vitro influence of extracts of Lemna minuta, Chlorella vulgaris and
Spirulina sp. on the pathogens Saprolegnia and Aeromonas in fish has been
established for the first time. Original contribution.

6. The effect of using Lemna minuta to remove indicator and pathogenic
bacteria in an aquaponics system was studied for the first time. Original
contribution.

7. The antibacterial, antifungal and antioxidant effects of extracts from Lemna
minuta, Acorus calamus, Chlorella vulgaris, Scenedesmus dimorphus and
Spirulina sp. on ichthyopathogens in aquaculture were studied for the first time.
Original contribution.

8. The influence of licorice supplement (Glycyrrhiza glabra) on extruded feed
in the feeding of rainbow trout (Oncorhynchus mykiss) on hydrochemical and
hydrophysical parameters, as well as growth, blood parameters and fish meat
quality has been established. Confirmatory contribution with elements of
originality.

9. The influence of dandelion supplement (Taraxacum officinale) on extruded
feed in carp feeding (Cyprinus carpio) on hydrochemical and hydrophysical



parameters, as well as growth and blood parameters of fish has been
established. Confirmatory contribution with elements of originality.

10. The effect of replacing fish meal with Lemna minuta when feeding carp
(Cyprinus carpio) on hydrochemical and hydrophysical indicators in the
aquaponic system, as well as growth, blood indicators and quality of fish meat
has been established. Confirmatory contribution with elements of
originality.

11. The effect of replacing fishmeal with Spirulina and Chlorella vulgaris in
the feeding of rainbow trout (Oncorhynchus mykiss) on hydrochemical and
hydrophysical parameters in RAS, as well as growth indicators and fish meat
quality has been established. Confirmatory contribution with elements of
originality.

12. The influence of the addition of yarrow (Achillea millefolium) to extruded
feed in the feeding of rainbow trout (Oncorhynchus mykiss) on hydrochemical
and hydrophysical parameters in the aquaponics system, as well as growth,
biochemical blood parameters and fish meat quality has been established.
Confirmatory contribution with elements of originality.

5. Evaluation of the dissertation publications

17 scientific publications related to the dissertation are presented. The
publications are printed in renowned journals, referenced and indexed in world-
renowned databases of scientific information and holding IF or SJR. In nine of
the publications Prof. Dr. Velichkova is a leading author, and in six he is in
second place:

The results of scientific research related to the dissertation of Prof. Dr.
Velichkova are presented at international scientific conferences at home and
abroad. This shows a high degree of dissemination of the results obtained, not
only in the scientific literature, but also directly among the scientific
community.

6. Evaluation of the abstract
The abstract is written on page 71. It correctly and fully reflects the content of
the dissertation. The last sections list the publications, citations, participation in
conferences and projects in connection with the dissertation.

7. Critical remarks, recommendations and questions
My critical remarks relate mainly to the technical design of the dissertation.
When placing the figures in many places, the text is torn, forming empty
spaces, for example on page 72; 74; 85; 88 et al. The layout of the tables would
benefit if there were no excessive row spacing and unnecessary columns, such



as the tables on pages 76, 77, etc. In my opinion, the descriptions of carp and
rainbow trout in sections 2.2. and 2.3. are unnecessarily long and could be
adjusted. This also applies to the rainbow trout breeding period indicated on
page 33.

I would like recommend a more precise use of zootechnical terminology. For
example, the use of the word "breeding" in the context of cultivation. Or the use
of "ecologically clean aquaculture", an inappropriate term "diet" and others
similar.

The omissions I have noted do not diminish the significance and quality of the
dissertation, which is a scientific work important for the development of
aquaculture in our country and in the world.

I recommend Prof. Dr. Katya Velichkova to promote her work through
scientific and applied publications.

8. Conclusion

The presented dissertation and other materials on the procedure show that Prof.
Dr. Katya Naneva Velichkova fully meets the requirements for the award of the
degree of "Doctor of Science" in the scientific specialty: "Fish farming, fish
industry and industrial fishing". Both the minimum national (PZRASRB) and
the additional requirements for TU have been met and overfulfilled
(Regulations for development of the academic staff of TrU, Appendix 8.1.). Of
the required 455 points, Prof. Velichkova has 1941.3 points.

Prof. Velichkova is a scientist with extensive research experience and has
diverse knowledge, allowing the application of unique interdisciplinary
approaches in aquaculture. The dissertation is a complex, innovative, significant
scientific study in the field of important issues for world and Bulgarian
aquaculture. The scientific results have been disseminated through participation
in conferences and publication in renowned journals, and as evidenced by the

citations, have received recognition from the scientific community.

Based on the above, I am fully convinced of the positive assessment "FOR"
the award of the scientific degree '"Doctor of Science" to Prof. Dr. Katya
Naneva Velichkova, in the scientific specialty: "Fish farming, fish industry
and industrial fishing'"; professional field: 6.3. Animal sciences; field of
higher education 6. Agricultural sciences and veterinary medicine.

27.06.2022 / Plovdiv Signature: .....
/Assoc. Prq’f/ Dr. Lyudmila Nikolova /




