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Tema Ha JucepTANMOHHHMS TpYyA: ,BiusHue Ha pacTUTEIHHU no0aBKU W
KOMIOHEHTH BBB (Qypaxa BbPXY OCHOBHM PUOONPOAYKTHBHH MOKa3aTesH, KPbBHU
mokasaTejd, Ka4eCTBOTO Ha MECOTO, MHKPOOHONOTHATA HA BOJaTa M MOTCHUUATHO
NaTOTeHHUTE MHUKPOOPraHW3MH OpU  OTCJIeXJaHe Ha  JAbrora  IMIbCThPBaA
(Oncorhynchus mykiss W.) u mapan (Cyprinus carpio L.) B pa3jJu4HH BHIOBC
pEeUHMPKYITaUHOHHNA CUCTEMH”

OcHoOBaHHe 3a NpEICTaBsSHE Ha pPELEH3usTa: Y4acTBaM B ChCTaBa Ha HayuHnoro xypH,

cwriaacHo 3amosen Ne1698/02.06.2022r. Ha Pextopa Ha TpV.

1. Kparka nadopmanus 3a 1MCePTAHTA.

Kpamxu 6uoepaguunu oannu: Tlpod. n-p Kars Hanesa Benuukosa € pojeHa Ha 14.07.1976r.
B Crapa 3aropa. CpeJHOTO cu 0Opa3oBaHHE I10JIy4daBa B COY “Xpucro bores” rp. Crapa 3aropa,
Guosioruyecka mapanenka mpes 1994r., a Bucme obpasoBanue B IL10BAMBCKH YHUBEPCUTET
“ITancuii XuneHmapcku”, cnequanrHocT buosnorus u XvuMus — MarucTbp npes 1994r. B nepunona
1999 — 2001r. e yunten no buonorus B OY “Cs.C. Kupun n Meroauit™ c. Berpen. Ot 2002 1o
2003r. e XOHOpPYBaH acHMCTeHT Mo buoxumus BbB Berepunapen ¢akynrer Ha Tpakuiicku
Yuusepcuter Ciiej criedene KoHKype oT 2004r. e peZloBeH IOKTOPAHT B KaTeipa “Buosorus” npu
A® ma TY. Ot 01.2008 1o 06.2008r. e xoHopyBaH acucTeHT 1o CucTeMaTHKa Ha pacTCHUATA B
Buosornuer dakynrer na [1Y “Tlaucnit Xunennapeku”. B nepuosa 09.2008-2010r. € acuCTeHT B
Karezpa ,.Buonorus u akBakyTypa” B ArpapeH (GakyireT Ha Tpaxuiicku Yuusepcurer. Ot 2010

10 2015T. e raBeH acHCTEHT B chluara kareapa. [lpes 2008r. sammraBa qucepranys Ha Tema
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Mscnensanus BbpXy MopdoIOrMYHaTa M3MEHYMBOCT M TaKCOHOMHS Ha pox Tefrastrum Chodat
(Chlorophyta, Chlorococcales),, 3a npunobusane sa OHC ,,Jlokrop®. IIpe3 2015r. ce Xabunrupa
3a nouent. IIpe3 2020r. e usbpana 3a 3am. Jlexan no YueGua JleiHocT B Arpapen ¢dakynrer Ha
Tpakuiicku Yuusepcuter. IIpe3 2021r. ce xabunutupa 3a [Tpodecop” nmo Hay4Ha CIEIHATHOCT
LExomorus u oma3sBaHe Ha EKOCHCTEMHTE", npodecruoHanHo Hampasienue 4.3.brosornyecku
HayKH, obyacT Ha Buciie obpazoBanue 4. [IpupoJHH HayKH, MaTeMaTUKa 1 uHpopmatuka. ABTOp
e Ha 80 myGiuKanuk, oT Kouto 36 ¢ MMIakT dakrop/paur. Vima Han 300 umrtupanus. B3ena e
yuyactie B 20 YHHBEPCHUTETCKH M HAlMOHATHM mnpoekra. Mma ydacTue B 36 MeXIyHApOJIHU H

HarmoHanHu Gopyma. PrroBouTes Ha 21 TUIIOMAHTH U 2 IOKTOPAHTH.

2. O0ma XapaKTepHCTHKA HA NPeACTaBeHUs] JHCePTANMOHEH TPy

[IpencraBeHuss JUCEPTAlMOHEH TpPyd € HalKMCaH Ha 306 cTp. U CBABpKA
CTaHZAPTHATE CTPYKTYPHHM KOMIIOHEHTH, XapaKTEPHU 3a MOJ00€H POt pa3paboTku. MHOro
100pe oHarviesieH € ¢ IoMoInTa Ha 44 Tabmuuu u 68 ¢urypu. TemaTa € akTyajaHa, Tbid KaTo
3acsira BJMAHUETO HA PACTUTENHM I00ABKM M KOMIIOHEHTH BBB (ypaxka BbpXY OCHOBHH
pUOONPOYKTUBHE  T10KAa3aTeNM, KPbBHU  IOKA3aTed, —KauyeCTBOTO  Ha  MECOTo,
MHKpOOHONIOTMATa HA BOJAaTa M MOTCHIMAIHO TMaTOrCHHATE MUKPOOPraHnsMu IpH
OTIJICKIaHE Ha AbroBa beTbpBa (Oncorhynchus mykiss W.) u wapan (Cyprinus carpio L.)
B PasIMYHK BUIOBE PEIUPKYTALMOHHI CUCTCMH. [lenTa TACHO KOpeIrpa ChC 3arj1aBUCTO Ha
JUcepTalyATa, a IOCTaBeHUTE 3a/a4u JIOTUYCCKH gopmupar 5 pabOTHH TIaKeTa,
M3ITBIHEHHETO Ha KOWTO Hai-00I0 € CBBP3aHO ¢ NPOydYBaHE BIMSHUETO Ha QypaxkHH
N00aBKM OT PACTUTEIHM €KCTPAKTH BBPXY HAKOU pUOONPOIYKTUBHA W HKOHOMHYCKH
[OKa3aTeqd, OMOXUMHUYHM KPBBHM [apaMeTpH, MHUKPOOHONOrHYHHU eeKTH, KaKTo U
XMMAYHMST CHCTAB HA MECOTO OT KyJTHBHpaHWTe puOu. JIONMBIHUTENHO ca MPOBEIACHH
NPOyYBaHUs OTHOCHO WHTeP(pEpeHLUUTE Ha aKBaOMOHTHUTE B aKBallOHHAaTa CHUCTEMa B
TEeXHOJIOTUYEH, MUKPOOUOJOTrHYEH M EKOJIOIMYCH acICKT. O0exThT Ha W3CIEIBAHETO €
M3KTIOUMTEHO TIEPCTIEKTHBEH, Thil KaTo Jbropara MbCThPBA U APAHBT, KATO CTOMAHCKH
[IEHHHU BUJIOBE, C€ OTJIMYABaT C BUCOKA MHTEH3MBHOCT Ha pacTeX, 7100py OpraHOJIENTHYHU U
JMETUKO-TIPOMHUIAKTUYHY KadyecTBa Ha MeCOTO. B TO3M acleKT pa3paboTKaTa € B YHHCOH C
OCHOBHHS TIPMOPUTET Ha aKBaKyJTypara — 3aJ0BOJISBaHC paCTAIINTE NoTpeOHOCTH Ha
YOBEYECTBOTO OT €CCHIMAJHM aMUHO- M MAaCTHH KHCCJIMHHU IIpU JIOCTHIHAT aroreii B
CBETOBHHUS YJIOB Ha Xuapobuontw. OCHOBHATa Te€3a Ha paszpaboTKaTa € IMOJKperieHa OT
W3IION3BAaHATA HaydyHa juTepaTypa — LMTHpanu ca 490 aBropa, BCAYKMTC HA JIATHHHILA.
OGLIMPHUAT JUTEPATyPeH MpEryie/l MoKasBa OTJIMYHATA OCBEIOMEHOCT Ha JUcepTaHTa I1o
npoGieMa, 3a1bJI00UYEHNTe My [O3HAHUA U TojemMus HOTCHIMal 3a pelaBaHe Ha BaXKHU

TEXHOJIOTUYHU 3aJdadyud IIpu KYJTUBUPAHC Ha Jbropara ImIbCThbpBa H niapaHa B
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peuMpKyJallMOHHa CHUCTCMaA. U3noa3BaHuTe METOAUM ca aJleKBaTHUM Ha IIPOY4YBAHETO, a
CbBpEMCHHATa araparypa Hu METOJIMKU ca IMOAXOJSIIM 3a pelIaBaHC Ha Habes13aHuTe
3aJiayuu. BapI/IaIII/IOHHO-CTaTI/ICTI/I‘IeCKaTa 06pa60T1<a Ha JaHHUTE € WU3I0J3BaHa 3a

OonpeaciisiHe Ha peanna Ba’XHU 3aBUCUMOCTH.

3. OueHKa HA MOJy4YeHHTe HAYYHH H HAYYHO-TIPUI0KHH pe3yaTaTH

JIMCepTaHThT MPEACTaBs MOJTYYEHUTE HAYYHO-TIPUIOKHH PE3yITaTH B MHOTO nobpe
WIIOCTPHUpAH pasjien ,,Pesynratn u o6ckxaanc”. Criasena e JJoruueckara nocjic/0BaTeHocT
3a pellaBaHe Ha IOCTaBEHUTe 3ajaud. MscienBanure 13 OMOXMMHYHM TIOKa3aTelis Ha
KpbBTa JaBaT OOWIMpHA METa0ONMTHA KapTWHA Ha  KyJITHBUPAHWTE aKBAOMOHTH.
HampaBeHUAT XUMHYEH aHAIW3 HA MECOTO IIPH EKCHCPUMEHTATHUTE pubu TpesocTaBs
lleHHa MH(pOpMALMS OTHOCHO BIMSHHETO Ha (YpaKHUTE aJUTHBH. B CHOTBETCTBHE C
[IOCTUTHATOTO € HAaNpaBeHa yMeJda MHTeplperanus, Karo B Hed Ca BKIOYCHH 1
M3CIIeIBAHMATA HA CBETOBHU aBTOPY. Makap U HAKOU OT eKCNIEPUMEHTHTE [1a €2 YHUKAIHU B
cBeToBeH Maiad, npod. Bennukosa € HarpaBuiia CpaBHUTEIHO 100Bp OMUT J1a 00ACHU
yCTaHOBEHUTE HHTEp(hepeHIy B OMOXMUMHYCH, MUKpPOOHOJIOTHYEH M TEXHOJIOIMYEH
acrekT. B To3u paszen Haii-noOpe npoidvaBa €pyaulsiTa Ha aBTopa, IbI00YMHATA Ha
HaBJIM3aHe B IpobjeMa M HHUBOTO Ha MOCTMIHATUTE HAay4HH PE3yJITatH. B TO3M CMUCHII
HeJitTa U 3aJadydTe Ha JucepTaiOHHU Tpya ca U3IIBLJIHEHU, B pe3yJTarT Ha KOeTo ca
dopmyupanu 33 W3BOJa M HaNpaBeHU 8 1eHHHM NpErnopbKH 3a prUOOBBIHATA NpPAKTHKA
OTHOCHO J00aBKaTa Ha PAaCTUTEIHH €KCTPAKTH 3a MOCTUTAaHE Ha no-1006p MpUpacT, Io-
706pa OION30TBOPSIEMOCT Ha (ypaxa M MO-BUCOKa MKOHOMHHCCKA e(eKTUBHOCT TpH
OTLIEeXIaHe HAa JIbIOBA MMHCTHPBA W WIApaH B PELMPKyNAlMOHHATA CHCTEMA, KaKTO H
[oJ1e3HM MHTEPHEPEHIIMI MEX/Ty OOUTATEINTE Ha aKBAIIOHHATA CHCTEMA. JIOITBJTHUTEIIHO €€
AKIICHTHpPA BHPXY HEOOXOAMMOCTTa OT CTPUKTHO CHa3sBaHC Ha TEXHOJIOTMUHUTE NapamMeTpu

1 KosidecTBaTa (hypaskHU aJUTHBU C LIEJI ONTUMAJICH e(eKT 3a KyJITHBUPAHUs aKBAOUOHT.

4. OueHKA HA HAYYHHTE H HAYYHO-NPHJIOKHH NPHHOCH

[IpuHOCHTE Ha BCEKH HayyeH TpPYA TMOKa3BaT [ONC3HOCTTA MY, KaKTO BbB
dyHIaMeHTaIeH, Taka ¥ B Hay4HO-NPUJIOKCH aCTICKT. B TO3M CMHUCHJI AMcCepTalysITa Ha
npod. a-p Kars Bennukosa € MalaGHO IMPOYyYBaHE, B pe3ylTaT Ha KOCTO Hali-0010 ca
eKCIIOHMpaHu 13 MpUHOCa, KOUTO OMXa MOIJIM Ja ¢ pe3toMHUpat HAKpaTKO M MOAPEAT 110

cJIeAHUS HAaUWH:



OpuruHaJHH IPHHOCH

3a PBU IBT € YCTAHOBEHO BIMSHHUETO Ha JH00aBKaTa MpoOMOTHK Proviotic® kbM
eKCTpyIMpaHuTe (Gypaku NpU XpaHEHETO Ha IbroBa NbCThpBa (Oncorhynchus
mykiss) BbPXY XUAPOXHUMHYHHUTE, PACTEKHUTE, KPHBHU MOKA3aTeIN U Ka4YeCTBOTO Ha
MECOTO.

3a TbPBM ITBT € YCTAHOBEHO BJIMSHUETO Ha J100aBKaTa NpoOMOTUK Proviotic® kbM
eKCTpyIupanuTe Gypaku Ipu XpaHeHeTo Ha mapan (Cyprinus carpio) KyJITUBUPaH B
aKBallOHHAa CHUCTEMa, BBPXY XHUJAPOXUMHUYHHUTE, PACTEKHHTE, HSIKOM KPbBHHU
MI0Ka3aTe M U Ka4eCTBOTO Ha MECOTO.

3a mBpPBU NBT € YCTAHOBEHO BIMSAHMETO Ha noOaBkara OT Lemna minuta KbM
eKCTPYAMpaHuTe (ypakd MNpM XpaHeHeTo Ha JbroBa MbcThpsa (Oncorhynchus
mykiss) KylITUBApaHa B aKBAaIlOHHA CHCTEMA, BbPXY XMAPOXUMUYHMTE, PACTEKHHTE,
HAKOHM KPBBHH [MOKA3aTEIN U KAYECTBOTO Ha MECOTO.

3a IBPBM IBT € YCTAHOBEHO BJIMSAHHETO Ha JoOaBkarta OT GuarteH amp (Acorus
calamus) KbM €KCTpyaupaHuTe (ypakHm IPU XpaHCHETO Ha JbroBa MbCTHpBA
(Oncorhynchus mykiss) KynTUBUpaHa B PEIMPKYJIAllMOHHA M aKBaloOHHA CHUCTEMa,
BBPXY XMIPOXUMHYHUTE, PACTEKHUTE, HAKOU KPBBHH I10Ka3aTeM M KaueCTBOTO Ha
MECOTO.

3a mBPBH MBT € YCTAHOBEHO BIMAHUETO Ha a0OaBKara OT 6naren aup (Acorus
calamus) KbM eKCTpyAupanuTe Gpypaxu Ipu XpaHEHeTo Ha wapaH (Cyprinus carpio),
KyJITUBUPAH B PEUMPKYJIAIMOHHA CUCTEMA, BBPXY XUAPOXUMUYHUTE, PACTEIKHUTE 1
HSAKOM KPHBHH [10OKa3aTEIIH.

3a MBpPBU MBT € MPOYYEHO in Vifro BIMAHUETO HA EKCTPAKTH OT Lemna minuta,
Chlorella vulgaris w Spirulina sp. BbpXy pHUOHHTE NATOTEHH Saprolegnia n
Aeromonas.

3a mBpBM MBT € MPOYYCHO BIMAHMETO Ha Lemna minuta 3a OTCTPAHABAHC HA
MHIMKATOPHU U MATOT€HHU OaKTEPUM B aKBAIlOHHA CUCTEMA.

3a MBpPBM IIBT € [POyYeHO AHTHOAKTEPUATHOTO, AHTHUMUKOTHYHOTO M
AHTHOKCHIAHTHOTO BJIMSHHETO Ha €KCTpakTH OT Lemna minuta, Acorus calamus,
Chlorella vulgaris, Scenedesmus dimorphus w Spirulina sp. B aKBallpOU3BO/ICTBOTO.
VCTAaHOBEHO € BIMSHHETO Ha jo0aBKaTa OT skeHcko Owie (Glycyrrhiza glabra) kxbpMm
eKkcTpyaupanuTe (ypaku NpH XPaHEHETO Ha JbroBa IBCTHPBA (Oncorhynchus
mykiss) BHPXyY XUIPOXUMHUYHUTE, PACTEKHHUTE, KPHBHH I10KA3ATC/IM U Ka4CCTBOTO Ha

MECOTO M.
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II. TloTBBLpPANTESHH NPHHOCH C €JIEMEHTH HA OPHUTHHAJIHOCT

1. YcraHOBEHO € BIMSAHUETO Ha jo0aBKaTa oT riiyxapue (Taraxacum officinale) KoM
eKcTpyaupaHuTe (Qypaxu npu XpaHeHero Ha wapan (Cyprinus carpio) BBPXY
XHJIPOXUMUYHUTE, PACTEIKHUTE U KPHBHU ITOKA3aTEIIH.

2. YCTaHOBEHO € BJIMSHHMETO Ha 3aMECTBaHE Ha PUOHOTO OpalIHO C PaCTUTENHU
KOMITOHEHTH, chabpkaum 50% u 100% or Lemna minuta KbM €KCTPYIUpPaHUTE
dypaxku Tpu XpaHEHETO Ha JbroBa IbCTbpBa (Oncorhynchus mykiss),
KYJITUBMpaHa B aKBallOHHAa CUCTEMa, BBPXY XHIAPOXMMHUYHHUTE, PACTEHKHUTE,
KPBBHH MOKA3aTesI U Ka4eCTBOTO Ha MECOTO M.

3. YCTaHOBEHO € BAMSHMETO Ha 3aMecTBaHe Ha pUOHOTO OpallHO C  PaCTUTEIIHU
KOMITOHEHTH, chabpxkamu 50% u 100% ot Spirulina w Chlorella vulgaris xbm
eKCTpyaupaHuTe Qypaxkd MpH XPaHEHETO Ha NbroBa NbCTbpBa (Oncorhynchus
mykiss), KyJITHBHpaHa B PELHPKYJALMOHHA CUCTEMA, BHPXY XHUJIPOXUMHYHHUTE,
PACTEKHUTE MOKA3aTeNN U KaueCTBOTO Ha MECOTO I,.

4. YCcTaHOBEHO € BIMSIHMETO Ha pobaBkata oT Osut paBHel (Achillea millefolium)
KBbM  €KCTpyAUpaHuTe Qypakd NpH XpPaHCHETO Ha JAbroBa IMbCThpBa
(Oncorhynchus mykiss) BbpXy XUIPOXUMHUYHMTE, PACTEKHHUTE, OMOXUMHYHUTE
KPBBHU MOKa3aTel ¥ KauyeCTBOTO HAa MECOTO M, KyJITHBHMpaHa B aKBarlloHHA
cucreMa.

5. Onenka Ha my0JMKANHMHUTE N0 JHCEPTALMATA

JlornueH 3aBBpINEK Ha BCSKO M3CNeJBaHE ca IyOJMKalMUTe CBbp3aHW C HEro B
NPECTIKHU Hay4yHH cricanus. [To HacTosmuMsA AUCEPTAMOHCH TPyl TC Ca 17 6p., xato 15
OT TAX ca B ped)epupaHy ¥ WHICKCHPAHU B CBETOBHMTE 0a3y JaHHM Hay4dHHU 1y OJIMKaL|H.
O6umsT MMOAKT (GakTop Ha paspaborkuTe € 4.799, a OOIIMAT HMNAKT PAHI: 2,362. B 9
ot cratuute npod. BenuykoBa e BOJEI aBTOP, a B OCTAHAINTE € Ha BTOPO M TPETO MACTO.
I'openocouenuTe cTaTuy Bede ca nurupanu 106 mbTH B CBETOBHUTE 0a3y JJaHHU Scopus U
Web of science B crmcaHus ¢ MMMAKT (GakTop M MMIAKT paHr. B jpombinenue npod.
BeMuKoBa € ydacTBaia B 9 MeXIyHapoHU KOHGEPEeHUMH U 4 HAyYHH TIPOCKTH BBB BPb3Ka
¢ nuceprammsaTa. ToBa € MHOTO 00Bp aTecTaT 3@ y4acTHETO U PHUHOCHT 1 B pa3pabOTKUTE.

6. Ouenka Ha aBTOpedepara

ABTOpedepaThT € KOMIPECUpPaH BAPUAHT Ha BCEKH JUCEPTALMOHEH TPY/ U TO3H Ha

npod. a-p Kars BemmukoBa mnpurexkasa HEOOXOIMMMTE pasjeiu B pedepeHTHUTE 3a
no106eH poj mybauKanuy mocienoBarenHoct u obem. Ilpencrasen € Ha 71 crpaHuuu H
OTpa3sBa OCHOBHATa MH(OPMAIMs B JUCEPTALMATA C IOMOIITA HA 20 Tabaunu u 14 purypu.

Excrionupanure »ve3VITaTH. IIDUHOCH. HU3BOIOM M IIDEINODBKU Ca [IEHHO IIOMarajio 3a
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KOJIETMATA B HAYYHHUTE CPEeH M paboTeIuTe B puOOBbAHMS OpaHIl.

7. KpuTu4HH 0eJIe’KKH, NPenopbKH H BbIPOCH

IIpod. BenuukoBa Beue ce € cho0pasmia ¢ HIKOM MOM IPeBapUTETHN OCIEKKH U €
ONTUMM3MpAJIa JaHHUTE B TOCIEIHNS BapUaHT Ha aucepTauusara. C U3KIOYEHHE Ha HAKOU
TEXHUYECKU HETOUHOCTH HAMaM JIPYTH ChIIECTBEHU 3a0€IEKKH 10 JUCEPTAIMOHHUS TPy U
aBTopedepata. Bce Mmak HMHTEpIpeTHpaHETO Ha OoraTtuTe EKCHEPUMEHTAIHM JIaHHU B
OUOXMMMYEH acIeKT OM MOIJIO J1a ObJIe MaJIKO MM0-3a1b00ueH0. Hanpumep 1uCepTaHThT HE
e 00sICHII 06pe XenaToNpOTEKTUBHUTE Ka4eCTBa Ha HAKOW OT EKCTPAKTHTE, MAPKUPAHO 110
aKTMBHOCTTa Ha aMHMHOTpaHc(epazuTe. BChIIHOCT NMOHMKABAaHETO aKTMBHOCTTA Ha TE3U
MHTpalleyJlapHi €H3MMH B KpbBTa Ha puOure € J00bp IOKa3aTesl 3a 3alasBaHe
MHTErpUTeTa Ha Xenatouuture. OOGpaTHO-TIOBUIIABAHETO HA aKTUBHOCTTA HA U3CIIC/IBAHUTE
ALAT u ASAT MHAMKHpA JIM3UC HA YEPHOAPOOHUTE KIETKU U ,,M3TUYAHE™ Ha TE3H €H3MMU
W3BbH KIETKUTE HAa 4epHMs 1po6. IloBMINABaHETO Ha CEPyMHHUAT anOymuH, obaue e
NPU3HAK 32 HOpMaiHa (YHKIHS Ha YepHUs Apo0 1 0OpaTHO - MOHMWIKABAHETO € MH/NKATOP
3a OTpaBsSHE HAa OpraHU3Ma.

[IpenopbyuBaM [O-HATATBIIHU HM3CJIEABAHUS IO OTHOIICHHE BJIMSAHMETO Ha TE3H
pACTUTEHA EKCTPAKTH M BBPXY [IPYrd CTONAHCKM LEHHU BHIIOBC pubu, KaKTO W
U3CJIeIBAaHMATA BbPXY aKBAllOHHU CUCTEMMU.

8. 3akirouenue

HanpaBenute OeNekKM W NPENOPBKM CHBCEM HE HaMalsiBaT JOCTOHHCTBATa Ha
TpeNCTaBeHHsl MaljabeH JMCEpTAalMOHeH TPYJA, KOWTO OTroBaps Ha HM3HCKBaHMATA Ha
3PACPB. TemaTa M OWOJOTMYHMTE BHIOBE ca MoaOpaHM cronywinso. HaydHo-
eKcIlepUMEeHTaIHaTa JeHHOCT € OpraHM3MpaHa U MPOBEIEHA C BEIIMHA ¥ KOMIIETEHTHOCT.
Pesysrature ca moiydeHd ¥ oOpaboTeHH € MOJEPHH METOHM U arnaparypa. Jluckycusra €
aKTyaJIHa U B YHUCOH ChC ChbBPEMCHHHUTE Hay4YHH IIOCTIKECHUS B o6sactra. QOpMyIMPAHUTE
M3BO/IM, TIPMHOCH M MPENOPBKH ca HEHHU 3a pUOOBbB/HATA NPAKTHKA. JIucepTaHThT OCBEH
3a1bI00YEHE TEOPETUUYHM MO3HAHMS, JEMOHCTPUpPAa W [00pH YMEHHMsA Jia aHaIusupa M
JMCKyTHpa moinydeHute pesynratd. OLEHABaM  BHCOKO  UCCPTALMOHHUA — TPYA,
aBTopedepara, MmyOIMKALMUATE U LUTUPAHUATA CBhP3aHU C HETO U y6eIeHo MpernopbhyBaM Ha
yjleHOBeTEe Ha yBaxaeMoTo Hay4Ho »Kypu Ja IjiacyBaT 3a NPUCHKIAHC Ha Hay4HaTa CTCICH
Jloktop Ha Haykure* Ha npo¢. a-p Kars Hanesa Benmukosa 1o HayuHa crenuaaHocT

..PUGOBBICTBO, pUOHO CTONAHCTBO U HPOMUIILIEH PHOOIOB, npO(}bQCHOHanHo ﬁnpaBneHHe

6.3 ,. ) KuBOTHOBBACTBO.

01.07.2022r. Iloamouc: .
Crapa 3arona /mood. xer’ BactuiAtanacos/
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Department of Biology at the Faculty of Agriculture of the Trakia University. From
01.2008 to 06.2008 is a part-time assistant in Plant Systematics at the Faculty of
Biology of the University of Plovdiv “Paisii Hilendarski”. In the period 09.2008-
2010. is an assistant in the Department of Biology and Aquaculture at the Faculty of
Agriculture of the Trakia University. From 2010 to 2015 is a senior assistant in the
same department. In 2008 defended a dissertation on "Studies on the morphological
variability and taxonomy of the genus Tetrastrum Chodat (Chlorophyta,
Chlorococcales)" for the acquisition of ONS "Doctor". In 2015 is habilitated as an
associate professor. In 2020 was elected Deputy Dean for Academic Affairs at the
Faculty of Agriculture of the Thracian University. In 2021 is habilitated as a
Professor” in the scientific specialty “Ecology and Ecosystem Protection”,
professional field 4.3. Biological sciences, field of higher education 4. Natural
sciences, mathematics and informatics. He is the author of 80 publications, 36 of
which have an impact factor / rank. There are over 300 citations. She has participated
in 20 university and national projects. He has participated in 36 international and
national forums. Supervisor of 21 graduates and 2 doctoral students.

2. General characteristics of the presented dissertation

The presented dissertation is written on 306 pages and contains the standard
structural components characteristic of this type of development. It is very well
illustrated with the help of 44 tables and 68 figures. The topic is relevant because it
affects the impact of plant supplements and components in feed on key fish
production indicators, blood indicators, meat quality, water microbiology and
potentially pathogenic microorganisms in the cultivation of rainbow trout
(Oncorhynchus mykiss W.) and carp (Cyprinus carp) L.) in different types of
recirculation systems. The goal is closely correlated with the title of the dissertation,
and the tasks logically form 5 work packages, the implementation of which is
generally related to studying the impact of feed additives from plant extracts on some
fish production and economic indicators, biochemical blood parameters,
microbiological effects and the chemical composition of the meat of farmed fish. In
addition, studies have been conducted on the interference of aquabionts in the
aquaponic system in technological, microbiological and environmental aspects. The
object of the study is extremely promising, as rainbow trout and carp, as economically
valuable species, are characterized by high growth intensity, good organoleptic and
dietary-prophylactic qualities of meat. In this aspect, the development is in line with
the main priority of aquaculture - meeting the growing needs of mankind for essential



amino and fatty acids at the peak of the world's catch of aquatic organisms. The main
thesis of the study is supported by the used scientific literature - 490 authors are cited,
all in Latin. Extensive literature review shows the excellent awareness of the
dissertation on the problem, his in-depth knowledge and great potential for solving
important technological problems in the cultivation of rainbow trout and carp in a
recirculation system. The methods used are adequate to the research, and the modern
equipment and methods are suitable for solving the set tasks. Variational-statistical
data processing has been used to determine a number of important dependencies.

3. Evaluation of the obtained scientific and scientific-applied results

The dissertation presents the obtained scientific and applied results in a very
well-illustrated section "Results and discussion". The logical sequence for solving the
set tasks is observed. The studied 13 biochemical parameters of the blood give an
extensive metabolic picture of the cultivated aquabionts. The chemical analysis of the
meat of experimental fish provides valuable information on the effect of feed
additives. In accordance with the achievements, a skilful interpretation has been
made, which includes research by world authors. Although some of the experiments
are unique worldwide, Prof. Velichkova has made a relatively good attempt to explain
the established interferences in biochemical, microbiological and technological
aspects. This section best illustrates the author's erudition, the depth of the problem
and the level of scientific results achieved. In this sense, the purpose and objectives of
the dissertation are fulfilled, as a result of which 33 conclusions were formulated and
8 valuable recommendations were made for fish farming practice on the addition of
plant extracts to achieve better growth, better feed utilization and better high
economic efficiency in the cultivation of rainbow trout and carp in the recirculation
system, as well as useful interferences between the inhabitants of the aquaponic
system. In addition, emphasis is placed on the need for strict compliance with
technological parameters and quantities of feed additives in order to optimal effect on
the cultivated aquabiont.

4. Evaluation of scientific and scientific-applied contributions

The contributions of each scientific work show its usefulness, both in
fundamental and in scientific-applied aspect. In this sense, the dissertation of Prof. Dr.
Katya Velichkova is a large-scale study, as a result of which a total of 13
contributions are exhibited, which could be summarized briefly and arranged as
follows:



I. Original contributions

1. The effect of the probiotic additive Proviotic® on extruded feed in the feeding
of rainbow trout (Oncorhynchus mykiss) on the hydrochemical, growth, blood
parameters and meat quality has been established for the first time.

2. For the first time, the effect of the probiotic Proviotic® additive on extruded
feed in the diet of carp (Cyprinus carpio) cultivated in an aquaponic system on the
hydrochemical, growth, some blood parameters and meat quality has been
established.

3. For the first time, the effect of the Lemna minuta supplement on extruded feed
in the feeding of rainbow trout (Oncorhynchus mykiss) cultivated in an aquaponic
system on the hydrochemical, growth, some blood parameters and meat quality has
been established.

4. The effect of the addition of marsh calamus (Acorus calamus) to extruded
feed in the diet of rainbow trout (Oncorhynchus mykiss) cultivated in a recirculation
and aquaponic system on the hydrochemical, growth, some blood parameters and
meat quality has been established for the first time.

5. For the first time, the effect of marshmallow (Acorus calamus)
supplementation on extruded feed in the diet of carp (Cyprinus carpio) cultivated in a
recirculation system on hydrochemical, growth and some blood parameters has been
established.

6. The in vitro effect of extracts of Lemna minuta, Chlorella vulgaris and
Spirulina sp. on fish pathogens Saprolegnia and Aeromonas.

7 The influence of Lemna minuta for the removal of indicator and pathogenic
bacteria in the aquaponic system was studied for the first time.

8. The antibacterial, antifungal and antioxidant effects of extracts from Lemna
minuta, Acorus calamus, Chlorella vulgaris, Scenedesmus dimorphus and Spirulina
sp. in aquaculture.

9. The effect of licorice supplement (Glycyrrhiza glabra) on extruded feed in the
feeding of rainbow trout (Oncorhynchus mykiss) on the hydrochemical, growth, blood
parameters and quality of its meat has been established.

I1. Confirmatory contributions with elements of originality
1. The effect of dandelion additive (Taraxacum officinale) on extruded feed in
the diet of carp (Cyprinus carpio) on hydrochemical, growth and blood parameters



has been established.

2. The effect of replacing fishmeal with plant components containing 50% and
100% of Lemna minuta on extruded feed in the feeding of rainbow trout
(Oncorhynchus mykiss) cultivated in an aquaponic system on hydrochemical, growth,
blood and quality indicators has been established. of her flesh.

3. The effect of replacing fishmeal with plant components containing 50% and
100% of Spirulina and Chlorella vulgaris on extruded feed in the feeding of rainbow
trout (Oncorhynchus mykiss) cultivated in a recirculation system on the
hydrochemical, growth and quality characteristics has been established. of her meat.

4. The effect of the addition of yarrow (Achillea millefolium) to extruded feed in
the feeding of rainbow trout (Oncorhynchus mykiss) on the hydrochemical, growth,
biochemical blood parameters and the quality of its meat grown in an aquaponic
system has been established.

5. Evaluation of the dissertation publications

The logical conclusion of each study are the publications related to it in
prestigious scientific journals. According to the present dissertation, there are 17 of
them, as 15 of them are in scientific publications referenced and indexed in the world
databases. The total impact factor of the developments is 4,799, and the total impact
rank: 2,362. In 9 of the articles Prof. Velichkova is a leading author, and in the others
she is in second and third place. The above articles have already been cited 106 times
in the global databases Scopus and Web of science in journals with impact factor and
impact rank. In addition, Prof. Velichkova has participated in 9 international
conferences and 4 research projects in connection with the dissertation. This is a very
good certificate for her participation and contribution to the development.

6. Evaluation of the abstract

The abstract is a compressed version of each dissertation and that of Prof. Dr.
Katya Velichkova has the necessary sections in the reference for such publications
sequence and volume. It is presented on 71 pages and reflects the basic information in
the dissertation with the help of 20 tables and 14 figures. The exhibited results,
contributions, conclusions and recommendations are a valuable tool for the college in
the scientific community and those working in the fish industry.

7. Critical remarks, recommendations and questions
Prof. Velichkova has already complied with some of my preliminary remarks



and has optimized the data in the last version of the dissertation. With the exception of
some technical inaccuracies, I have no other significant remarks on the dissertation
and the abstract. However, the interpretation of the rich experimental data in
biochemical terms could be a little more in-depth. For example, the dissertation did
not explain well the hepatoprotective properties of some of the extracts, marked by
the activity of aminotransferases. In fact, lowering the activity of these intracellular
enzymes in the blood of fish is a good indicator of maintaining the integrity of
hepatocytes. The reverse increase in the activity of the studied ALAT and ASAT
indicates lysis of the liver cells and "leakage" of these enzymes outside the liver cells.
However, an increase in serum albumin is a sign of normal liver function and vice
versa - a decrease is an indicator of poisoning.

I recommend further research into the effects of these plant extracts on other
commercially valuable fish species, as well as research on aquaponic systems.

8. Conclusion

The remarks and recommendations made do not diminish the merits of the
presented large-scale dissertation work, which meets the requirements of ZRASRB.
The theme and species have been selected successfully. The scientific-experimental
activity is organized and conducted with skill and competence. The results are
obtained and processed with modern methods and equipment. The discussion is
relevant and in line with modern scientific achievements in the field. The formulated
conclusions, contributions and recommendations are valuable for fish farming
practice. The dissertation, in addition to in-depth theoretical knowledge, demonstrates
good skills to analyze and discuss the results. I highly appreciate the dissertation,
abstract, publications and citations related to it and strongly recommend the members
of the esteemed Scientific Jury to vote for the degree of "Doctor of Science" of Prof.
Dr. Katya Naneva Velichkova in the scientific specialty "Fish Farrp{ng, Fisherie/S)and
Industrial Fishing", professional field 6.3 "Animal Husbandry".
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Stara Zagora /Prof. D8C Vasil-Atanasov/




