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CTAHOBHIIE

Or:  npod. a-p Usan CrtosinoB BbpiisikoB
Tpaxuiicku yHueepcumenmn, Azpapen ¢axynmem, K-pa , Mopgponozus, @usuoroeusi U
xpaueme Ha HCUsOMHume «
Hayuna cneyuaniocm ,, Duz10102UsL HA HCUBOMHUME U HO06EKA “

OTHOCHO: AMCEpTaLMOHEH TPYA 32 npuCHAKAaHe Ha HaydHa cTerneH ,,J0KTOp Ha HAYKHTE® 110
HAy4Ha CREeYUaIHocm ,, Pu606v0cmeo, puéHo cmonancmeo U npomuuiieH
pubonog* 8 AQ npu TRY.

Ocnoganue 3a npedcmassane Ha peueH3uama: yuacTue B ChCTapa Ha Hay4HOTO KYpH 10 3aL1uTa
Ha JucepTaLMOHHHUS TPY /1 CbrJIACHO 3anosen Ne1698/02.06.2022 r. Ha Pexrtopa Ha TPV.

ABTOP HA ANCEPTAUHOHHHS TPY/: npod. a-p Kars Hanesa Benuukosa

Tema HA JHCEPTALMOHHHS TPYA: Bnusinue Ha pacmumetu 006aeKku U KOMNOHEHMU 6b6
ypasca 6vpxy OCHOGHU pubonpoOOyKmugHU  noKasamei, KpbEHU nokasamen,
Kauecmeomo HA  Mecomo, Mukpobuonozuama  Ha gooama U NOMEHYUAIHo
namozennume  MUKpoopeanusmu . npu omenescoane  Ha  0b206d  NbCMvped
(Oncorhynchus mykiss W.) u wapan (Cyprinus carpio L.) 6 pasnuyHu 81006€
PeYUPKYNAYUOHHU CUCTIEMU.

1. Wudopmanus 32 AMCEPTAHTA

KpaTtka Guorpadu4ina cnipaBka — Kars BeauukoBa € po/ieHa Ha 14.07.1976 1. B rp. CTapa
3aropa. [1pe3 1994 r. 3aBbpLIBA cpeaHo obpasoBaHue B COVY “Xpucro bores” - OuoJoruyecKa
napasneska, a npes 1999 r. — Bucuue, B [110BAMBCKH Vuusepeurer “Tlancui XuneHaapeku” —
marucTbp buosorus u Xumus. PenoBEH JIOKTOPAHT € B Kare/pa “BroJIOrMS U aKBaKyJITYpa” NpH
A® na TY 2004 — 2007 r. 3ano4sa paboTa Kato y4uren no GUOJIOTHS, Mocje € XOHOpYBaH
acucrent B TpY u IV “[Taucuii XuneHmapcku”, a oT 2008 roji. crapThpa aKajemuvHata ci
kapuepa B TpY KaTO aCHCTEHT, xaGuIuTHpa ce KaTo JOLEHT Npes3 2015 r. n npodecop — 2021 1.

Ot 2020 roa. e 3am.-ieKaH Mo yuebHaTa JCHHOCT B A® na TpV. lpencenaren € Ha
KomucusaTa no Akpeaurauus 1 yueGHa JEHHOCT, 4JICH Ha MeTtonuueH cbeeT no Exosiorus 1 Ha
KoMucKsTa 3a JbpikaBeH u3nut — bakanasbp Mo PUGOBBACTBO 1 aKBakyaTypa. Crneunanusipania
e p: Universita degli Stadi di Udine, Italia; Agricultural University of Athens, Greece; Instituto
Politecnico de Santarem, Portugal; Uludag University H. Istanbul University Turkey; Escola
Superior Agraria de Elvas - Instituto Politécnico de Portalegre, Portugal; Universidad Miguel
Hernandez de Elche, Spain.

Aptop € Ha 80 myOnMKaluy, OT KOUTO 36 ¢ umnakt (akrop/panr. Fima nosede 0T 330
uuripanms. Yuactsa B 20 YHMBEPCHTETCKH 4 HALMOHAIHM TPOEKTH, B 36 MEKIYHAPOLHH "
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HalnoHaMHK popymu. PhkoBoguTen e Ha 2] AMIIIOMAHTH U 2 TOKTOpPaHTH.
2. O6ma XapaKTepHCTHKA HA NpecTaBeHus AHCepTalHOHeH TPy

[peacrapenusT npoekt Ha ANCEPTALMOHEH TPy ¢ aBTop npod.a-p Kars Bennukoga
TPETHpa MHTEpeceH U ¢ Gescnopha AKTyanHocT npodsem. CrpykTypupan e MPaBUIIHO - ChAbpKa
10 pasnenu: Veop, Jluteparypen [lpernen., Lien u 3anaun, Marepuan u Metoau, Pesynratu u
OGcebxnane, Uspoau, [Ipenopnku, [Ipunocn, Cnucwvk Ha nybaukauuMuTe BLB BpB3Ka ¢
AuCepTaLmsTa, Jinreparypa. C Haii-ronsm o6em ca: Jlureparypen Ipernes — 50 cTp., Marepuan
u Metoan — 42 crp. u Pesynratu n O6¢cwxnane — 127 cTp. Hanucan e Ha crernar Hay4eH cTui ¢
XapaKTepHaTa CTpyKTypa 3a AMCepTalHOHHUTe paspaboTku.

UsmoyvHuyu Bxousa 49( 3aryjaBus, oT KouTo 19 Ha Kupuivua. OcBen, ye e u34eprartesieH, Toii
CbABPIKA J0CTaThyeH 6poii CbBPEMEHHU NMyOauKaLuK.

3. Ouenka na nonyuennre HAYYHH H HAYYHO-NIPHJIOKHH pesyararu

[Tocturnara e TpEABapUTEIHO NocTaBeHaTa e — YCTaHOBEHO € BJIMSIHMETO Ha 106aBKUTe
M CypoBWHMTE Ha pacrenus (Lemna minuta, Acorus calamus, Chlorella vulgaris, Spirulina,
Taraxacum officinale, Glycyrrhiza glabra, Achillea millefolium) Bwpxy dypaxute, BHpxY
OCHOBHMTE T0KasaTe/M 3a NpoayKTMBHOCT Ha puoOuTe, KpbLBHHTE IOKa3aTe/nm, KayecTBO Ha
MECOTO, MMKpoGMONOrMs Ha Bojata u MOTCHLIMAHO  IATOreHHH MMKPOOpPraHu3mu npu
OTIMNIEXKAAHETO Ha AbroBa NbCThpBa (Oncorhynchus mykiss W.) u wapan (Cyprinus carpio L)s

OTIVIEK1aHa B aKBANOHHA CHCTEMa, Uma XCNaTonpoTeKTUBEH eeKT. 3amaHaTa Ha pHOHO Gparuno
¢ 50% OpawHo or BOLOpaciu B komOuHMpan dypa 3a AbrOBAa MbCTHPBA, Ky/ITMBUpaHa B



no-e(heKTMBEH NPOU3BOJCTBEH MPOLEC B p1OOBBICTBOTO.
4. OueHKa HA HAYYHHTE H HAY4YHO-TIPHUIIOKHH NPHHOCH

A30y4Ha UCTHHA €, Y€ BCAKO U3CIIC/IBAHE TpsibBa 1a ChABPIKA JIMUCH NPUHOC HA aBTOPA 3a
na craHe HayuHo. Ilpuemam MNOCOYCHHMTE OT npod. Benuukosa 13 MpHHOCH, OT Kouto 8
OPMTHHAJIHH, 2 OCTAHAJIUTE - C CJICMCHTH Ha opuruHaiHoct. Beuukute ca ¢ Hay4YHO-TPHJIOKEH
xapakrtep Thil KaTo € YCTaHOBSIBAWKHM BIMAHMETO HA 706aBKUTE M CypOBUHHMTE HA PACTEHUs BBHPXY
NpOAYKTMBHUTE TOKa3aTel Ha brosa MmbCThpea W wapaH ce ONTUMM3MpPA OTMIEKAHETO UM B
pelupKyJaLMOHHU CUCTEMHU.

5. Ounenka HA MyGJMKAUMUTE M0 JHCEPTALHUATA

[Ty6anKaLuuTe CBbP3aHU € McCepTalmsiTa ca 17. Ha 9 ot ax npo¢. Beanukosa ¢ BOACHI
aBTOp, @ BbB BCHUKW OCTaHANM € BUAHO JIMYHOTO it yuactne u npusoc. OT (akra, 4e CTaTUuTe
BKJIFOUYEHH B JMcepTaLuaTa Ca LMTHPAHH 106 bTH B CBETOBHM 6231 JaHHK SCOpus, Web of science
B CHMCAHMs ¢ MMMAKT (PAKTOp M MMMAKT paHr Morar ja ce Hanpapit noue jpa usBoja: 1) 3a
ABTOPUTETA U MOMYJIAPHOCTTA HA CIMCAHUATA B KOUTO ca ny6IKMKyBaHU 1 2) 4e npo¢. Bennukosa
B pa3no3HaBaeM yueH B chepaTa B KOSTO paboTH.

6. Ouenka Ha aBTopedepara

AgTopedepaThT e Harkcan e Ha 71 cTpaHuLy. OtpassiBa MMbJIHO W TOYHO ChABPKAHMETO 1
cjleJIBa ChlUaTa CTPYKTYpa Kato AMcepTalloHHUA TPy . MMaM M3BECTHHU pe3epBH M0 OTHOLICHNE
Ha TexHIUeckoTo o(opMIIeHHe, KOETO Io NpaBy TPYACH 32 HETCHE.

7. KpuruuHu 0eJexKH, NpenopbKu H BbIPOCH

HanpaBenuTe OT MeH OeNeKKM KaTo 4JCH Ha paslIMpeHns KaTeJpeH CbBET Ha KaTeipa
,,buoJsiorus u akBaKynTypa" npu o0ChKIaHe Ha MPOCKTa Ha HACTOSALIMS AUCEePTALMOHEH TPYA €a
B3eTH MpE/BU/ B MO-TOJISIMara CU 4acT v TOBa € HAMbJIHO B TPABOTO HA aBTOpa C KakBo Ja Ce
cbobpaszu. HamaM 10MbIHUTENHA BHIPOCH 1 OenexnKu.

8. 3akJjroueHue

Mpo¢. a-p Kara Benuukosa JIEMOHCTpUpA 3a/bJI00YEHH TEOPETUHHH MO3HaHUsA |
npod)eCHOHATIHY YMEHUS KOCTO i e MO3BONMJIO Upe3 MOpEeirla OT eKCNepUMEHTH 1a TMPOYHH
0GXBATHO 1 33(bI00UEHO BIMSHUETO Ha J00aBKH 1 KOMIOHCHTH oT pacTeHus KbM (yparxa, BbpXy
OCHOBHH pHOONPOAYKTHBHM MOKa3aTe/H, KpbBHH [loKazaTesii, KauecTBOTO Ha MECOTO,
MHKPOGHOJIOrKATA Ha BOATA U MOTCHLMAHO [aTOreHHHUTe MUKPOOPraHU3MH MPH OTIIICIKIAHE Ha
IBroBa MbCTHPBA W LapaH B pa3iniHi BUI0BE peLMpKyIalUHOHHN CUCTEMH.

[IpescTaBeHUAT AMCEPTALMOHEH TPY/L 32/10BOJISIBA HAMBJIHO M3UCKBAHMATA HA 11 56(2) ot
[TPAC Ha TpY: B CbOTBETCTBHE € ChC CHBPEMCHHHTE Hay4HU MOCTHKEHHUSA; ChABPIKA TEOPETUHHH
06061eHNs ¥ peLIeHHs HA HAYYHONPHUIIOKHH npo6eMy BaXKHH HE Camo 3a HalllaTa cTpata, npaBu
3HAUMTEJIEH U OPUrMHAJIEH MPUHOC B HayKaTa.

Kato wieH Ha HAyuHOTO JKypH /aBaMm MNOJOKHTEIHA olleHKa Ha pa3paboTeHMs
JMCEPTALMOHHUA TPy M TiiacyBaM ,3A% nNpHCHKIAHETO HA HC ,,10KTOp Ha HayKuTe® Ha
npo¢. Karsi Hanesa Beauikosa.

01 ronn 2022 .
Crapa 3aropa [Tonnuc:
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TRAKIA UNIVERSITY, FACULTY OF AGRICULTURE

OPINION

From: Prof.Dr.Ivan Stoyanov Varlyakov
Trakia University, Faculty of Agriculture, Department of Morphology, Physiology and
Nutrition, Scientific specialty "Animal and human physiology"

For:  dissertation for the award of the scientific degree "Doctor of Science" in the scientific
specialty "Fish Farming, Fisheries and Industrial Fishing" at the Faculty of Agriculture
at the Trakia University - Stara Zagora.

Grounds: Participation in the composition of the scientific jury for the defense of the dissertation,
according to Order Ne 1698 / 02.06.2022 of the Rector of the Trakia University - Stara Zagora
(TrU).

Author of the dissertation: Prof. Dr. Katya Naneva Velichkova

Topic of the dissertation: , Influence of plant supplements and components in feed on basic 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 carpio L.) in different recirculation systems 3

1. Information about the dissertation

Brief biographical reference — Katya Velichkova was born on July 14, 1976 in the town
Stara Zagora.. In 1994 she graduated from Hristo Botev High School - biological class, and in 1999
- higher, at Plovdiv University "Paisii Hilendarski" - Master of Biology and Chemistry. She is a
full-time doctoral student at the Department of Biology and Aquaculture at the Faculty of
Agriculture, TrU 2004 — 2007. She started working as a biology teacher, then she was a part-time
assistant at the University of Plovdiv and Paisii Hilendarski University of Plovdiv, and in 2008 she
started her academic career at the Trakia University as an assistant, habilitated as an associate
professor in 2015 and professor in 2021.

Since 2020, Prof. 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. She has specialized in: Universita degli Stadi di Udine,
Italy; Agricultural University of Athens, Greece; Instituto Politecnico de Santarem, Portugal;
Uludag University H. Istanbul University Turkey; Escola Superior Agraria de Elvas - Instituto
Politécnico de Portalegre, Portugal; Universidad Miguel Hernandez de Elche, Spain.

She is author of 80 publications, 36 of which are in journals with impact factor / rank. Her
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works have been cited more than 330 times. She has participated in 36 international and national
scientific forums, in 20 university and national projects. Prof. Velichkova is the supervisor of 21
graduates and 2 doctoral students.

2. General characteristics of the presented dissertation

The presented dissertation work with author Prof. Dr. Katya Velichkova treats an
interesting and indisputably relevant problem. It is structured correctly - it contains 10 sections:

It is very valuable that in the Literature Review section, in parallel with the presentation of the
main directions in the development of modern aquaculture farms and the influence of aquatic plants
and various types of additives in the field of aquaculture, an analysis of the economic efficiency of
plant extracts in rainbow trout and carp feed is made. In this way, the goal of the research achieved
through the implementation of § tasks sounds convincing. The Material and Methods section is
impressive - such a detailed description is rare, although at times the impression is created of
revealing details that could be an element of a "production / trade secret". The section with the
largest relative share of Results and discussion confirms the belief that in addition to the huge

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

The pre-set goal has been achieved - the influence of additives and raw materials of plants
(Lemna minuta, Acorus calamus, Chlorella vulgaris, Spirulina, Taraxacum officinale, Glycyrrhiza
glabra, Achillea millefolium) on feed, on the main indicators of fish productivity, blood, meat
quality, water microbiology and potentially pathogenic microorganisms in the cultivation of
rainbow trout (Oncorhynchus mykiss W.) and carp (Cyprinus carpio L.) in different types of

cultured in recirculation systems significantly increased the final weight and growth compared to
the control groups. The addition of A. calamus extract to extruded rainbow trout food grown in an
aquaponic system has a hepatoprotective effect. Replacing fishmeal with 50% algae meal in
combined rainbow trout feed cultured in arecirculation system reduced the fat content of the fillets
by 36.44% compared to control fish (P <0.001). The influence of extracts of L. minuta, C. vulgaris
and Spirulina sp. were first found on fish pathogens Saprolegnia and Aeromonas. A significant
purifying role of L. minuta in relation to pathogens in the water of the aquaponic system has been
established. All these results are a reliable basis for a more efficient production process in fish
farming.
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4. Evaluation of scientific and scientific-applied contributions

The basic truth is that any research must contain the personal contribution of the author to
become scientific. I accept the 13 contributions mentioned by Prof. Velichkova, of which 8 are
original, and the rest - with elements of originality. All of them are of scientific and applied nature
as it is establishing the influence of additives and raw materials of plants on the productive
indicators of rainbow trout and carp that optimizes their cultivation in recirculation systems.

5. Evaluation of the dissertation publications

The publications related to the dissertation are 17. In 9 of them Prof. Velichkova is a leading
author, and in all the others her personal participation and contribution is evident. From the fact
that the articles included in the dissertation are cited 106 times in world databases Scopus, Web of
science in journals with impact factor and impact rank can be made at least two conclusions: 1)
The authority and popularity of journals in which they are published and 2) that Prof. Velichkova
is a recognizable scientist in the field in which she works.

6. Evaluation of the abstract

The abstract is written on 71 pages. It fully and accurately reflects the content and follows
the same structure as the dissertation. I have some reservations about the technical layout, which
makes it difficult to read.

7. Critical notes, recommendations and questions

The remarks made by me as a member of the extended department council of the
Department of Biology and Aquaculture in the discussion of the project of the present dissertation
have been taken into account for the most part and this is entirely in the author's right to comply. I
do not have additional questions and notes.

8. Conclusion

Prof. Dr. Katya Velichkova demonstrated in-depth theoretical knowledge and professional
skills which allowed her through a series of experiments to comprehensively and thoroughly study
the impact of plant additives and components on feed, on basic fish production indicators, blood
indicators, meat quality, microbiology of water and potentially pathogenic microorganisms in the
cultivation of rainbow trout and carp in various types of recirculation systems.

The presented dissertation fully satisfies the requirements of Art. 56 (2) of PRAS of TrU:
it is in accordance with the modern scientific achievements; contains theoretical summaries and
solutions to applied problems important not only for our country; makes a significant and original
contribution to science.

As a member of the scientific jury I give a positive assessment of the developed dissertation
and vote "FOR" the award of the scientific degree ""Doctor of Science' to Prof. Katya Naneva
Velichkova.

01 July 2022
Stara Zagora Signature: .
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