Course Unit Descriptor

Study Programme: Agronomy

Course Unit Title: New technologies in aquaculture production

Course Unit Code: 19DAGI3121

Name of Lecturer(s): Assoc. Prof. Miroslav I. Urosevic, PhD

Type and Level of Studies: Postgraduate academic studies, PhD

Course Status (compulsory/elective): elective

Semester (winter/summer): winter

Language of instruction: English, German

Mode of course unit delivery (face-to-face/distance learning): face-to-face

Number of ECTS Allocated: 7

Prerequisites: No

Course Aims:

Introducing students to modern technologies of growing aquatic organisms (aquatic plants, invertebrates, fish, amphibians
and reptiles) in order to ensure adequate economic and ecologically sustainable production. Upon completion of the
doctoral study program, experts capable of scientific research and application of scientific achievements and new
technologies in the production of aquatic organisms are trained.

Learning Outcomes:

Formation of experts with academic education, who have significantly expanded and deepened knowledge in the field of
production of aquatic organisms (aquatic plants, invertebrates, fish, amphibians and reptiles), upgraded on knowledge and
skills acquired at second degree studies, graduate academic-master studies and/or in the form of special preparation for
research in a given narrower scientific field. The acquired knowledge of the PhD gives the student the opportunity to apply
the in-depth knowledge, understanding and abilities acquired during doctoral studies, to successfully solve complex
problems in a new or unfamiliar environment, especially in modern aquaculture technologies.

Syllabus:

Theory

The economic importance of the production of aquatic organisms (aquatic plants, invertebrates, fish, amphibians and
reptiles); Development directions and trends in the market of aquaculture products; Types of aquatic organisms, current in
commercial production; Genetic improvement in the cultivation of aquatic organisms; Ecologically sustainable systems in
aquaculture; Modern techniques of water purification for application in aquaculture; Recirculating Aquatic Systems;
Production in aquaponics systems; Production technologies of aquatic organisms in accordance with sustainable
development in the world; Modern reproduction techniques of aquatic organisms. Production and use of food for aquatic
organisms in accordance with the principles of sustainable development and circular economy; The influence of
cultivation methods and nutrition on the chemical and nutritional composition of aquatic organisms; Preventive measures
for the occurrence of diseases in aquaculture; New technologies for the treatment of waste from the production of aquatic
organisms; Production and ecological standards in aquaculture in Serbia and the European Union.

Practice

Visit to institutions and/or business entities engaged in aquaculture production and processing.

Required Reading:

e Anonimous (2023) Agriculture Organization of the United Nations. Fisheries Department. The State of World
Fisheries and Aquaculture, 2023, Revealing the true cost of food to transform agrifood systems. Food & Agriculture
Org;

e Bregnballe J. A. (2022) guide to recirculation aquaculture: an introduction to the new environmentally friendly and
highly productive closed fish farming systems. Food & Agriculture Org.; 2022 Oct 12.

e Galanakis C. (2022). Sustainable Fish Production and Processing, 1st Edition. Academic Press, Academic Press
Books — Elsevier, Cambridge, Massachusetts, USA.

e Goddek S., Joyce A., Kotzen B., Burnell G.M. (2019) Aquaponics food production systems: combined aquaculture
and hydroponic production technologies for the future (p. 619). Springer Nature.

e Shipton, T.A. (2021) Guidelines for feed use in carp and trout production systems in Central Asia and Eastern Europe
(Vol. 1224). Food & Agriculture Org.

e Timmons M.B., Guerdat T., Vinci B.J. (2018) Recirculating aquaculture 4th Ed. Ithaca Publishing Company, USA.

Weekly Contact Hours: 8 | Lectures: 4 | Practical work: 4

Teaching Methods: Lectures and Practical classes, Consultations on disposal

Knowledge Assessment (maximum of 100 points): 100




Pre-exam obligations points Final exam points
Active cl .

p;rticei}p(;taili Written exam

Practical work Oral exam 40
Preliminary exam(s)

Essay 60

The methods of knowledge assessment may differ; lectures and consultations, essay papers, mentoring work with students,
field exercises (visits to institutions and/or economic entities from the field of fisheries/ aquaculture in the broadest sense)

Ha3us npenmera: Hoee TexHomoruje y akBakyarypu - New technologies in aguaculture production

HacraBuuk nian Hacrasuunm: Jlou. 1p Mupocnas Yporuesuh

Crartyc npeamera: 360pHu

bpoj ECIIB: 7

Cemecrap: 3.

YcaoB: Hema

ub npeamera

Yno3HaBame CTyAeHaTa ca CaBPEeMEHHMM TEXHOJOTHjaMa Tajerha aKBaTUYHMX oOpraHuzama (BoJeHE OWIbKe,
Oecknumemany, pude, BOJO3EMIM ¥ I'MH3alLH) y HUbY 00e30eherma ajekBaTHE eKOHOMHYHE U EKOJIOIIKH OAPIKUBE
nmpou3Boamke. 110 3aBPIIETKY MOKTOPCKOT CTYIHM]CKOT Mporpama, o0pasyjy ce CTpyJmald CIIOCOOHW 3a HAy4YHO-
WCTPaKMBAYKH paJl M MPUMEHY HAYYHHUX NOCTUTHYha M HOBHUX TEXHOJIOTHja y MMPOU3BOIHHM aKBATHIHHAX OpraHH3aMa.

Hcxon npeamera

dopmupame CTpydmhaka ca akaJeMCKHM 00pa30BamkeM, KOjH Moceayje 3Ha4ajHO NMpOIHpeHa U NpoayOsbeHa 3Hama y
00NIacTH NPOHM3BOIE AaKBAaTUYHHMX OpraHu3ama (BoJcHEe OWJbKe, OeCKHMUMEHall, pude, BOJIO3EMIM M T'MH3AILH),
HaJorpal)eHo Ha 3Hame W BELITHHE CTEYeHEe Ha CTyIujamMa JAPYror CTeIeHa, NUIUIOMCKHM aKaaeMCKHM-MacTep
crynujama u/mim 'y $GopMH moceOHe MpUIpeMe 3a HCTpaKMBama y JaToj YK0j HaydyHOj obnactu. CTedeHO 3Hame
JIOKTOpa HayKa Jiaje CTyJACHTY MOryNHOCT IpUMEHE MPOIyOJFCHOT 3HAKA, Pa3yMeBama 1 CIIOCOOHOCTH CTEYECHE TOKOM
JIOKTOPCKHX CTY/Hja, 32 YCIEIIHO PEIIaBakhe CIOKEHHX MpodiaeMa y HOBOM HJIM HEMO3HATOM OKPYKEHY, HOCEOHO Y
CaBpPEMEHHM TEXHOJIOTHjaMa aKBaKyIType.

Capgpaxaj npeqmera

Teopujcka nacmasa

[MpuBpenHN 3Ha4aj MPOU3BOJKHE aKBATUUHHMX OpraHu3aMa (BolleHE OWJbKe, OecKHUMemalld, pube, BOJO3EMIH H
rvuzany); [IpaBun pasBoja M TPEHIOBHM Ha TPXKUINTY MPOW3BOJA M3 aKBaKyJIType; Bpcre akBaTMUHHMX OpraHu3ama,
aKTyelHe y KOMEpILHjajHO] NpOW3BOIHH; ['eHeTcko mo0oJblame y Tajermy aKkBaTWYHUX OpraHu3ama; Exosomiku
OIPXXMBU CHCTEMH Yy akBakyinTypu; CaBpeMeHe TexHHMKe mpeuninhaBama BOAE 3a NPHUMEHY Y aKBaKyITYpH,
Permpkynammonn AxBatnaan Cuctemu; [IpomsBoama y cucremMuMa axBamoHHWje; TeXHOJOTHje NPOW3BOIHE
aKBaTWYHUX OpraHM3aMa y CKJIQJy ca OAP>KUBUM pa3BojeM y cBeTy; CaBpeMeHe TeXHUKE PENpOIYKIHje aKBATHIHUX
opranuzama. [Ipon3Boma 1 ynmorpeba XpaHe 3a akBaTH4HE OpraHU3Me y CKIIay ca NMPUHIMITNMA OAP KUBOT pa3Boja nu
UPKYJIapHe EKOHOMHMje; YTHIa] HayMHA rajelba M HCXpaHe Ha XEMHjCKM W HYTPUTHBHU CAcTaB aKBaTHYHMX
opranuszama; IIpeBeHTHBHEe Mepe 3a IojaBy OomecTd y akBakyinTypu; HoBe TexHoioruje 3a TpeTMaH OTHaja M3
MPOM3BOJIE aKBATUYHUX OopraHu3aMa; [Ipor3BOIHU M €KOJIOIIKH CTaHaapau y akBakyiatypu y Cpouju u EBporckoj
YHuju.

Ilpakmuuna nacmaea

[Tocera ycraHOBaMa /WK IPUBPETHUM CyOjeKTHMA Koje ce 0aBe IPOU3BO/IHOM U MPEPAJIOM Y aKBaKyJITYpH.

IIpenopy4yena autepaTypa
Boryr U., Xopear JI., Agamek 3., Karauh U. (2006) PuborojcTBo: y3roj TOIUIOBOZHHX BpcTa puba, y3roj
CaIMOHMJHMX Bpcra puba, mapukynrypa / MBan boryr  [uprexn Jlacmo Xopsar, Msan Ilnamhaxk].
[Mossonpupennn dakynrer Ocujek, Ceyuammiute J. J. lltpocmajepa y Ocujeky,

2. boryr U., basuesuh JI., Creuh U. (2016) Xpannnba puba, XpBaTcka akajgeMuja 3a 3HaHOCT M yMjETHOCT y
Bocun n Xepuerosunn, Mocrap, buX; ArpoHoMckn u mpexpamMOeHO-TeXHOJIONIKH (akynteT CBeydwmInmTa y
Mocrapy, bocra u Xepuerosuna; ArpoHomMckn (akynrer CeeyunimmiTa y 3arpedy (XpBatcka).

3. Galanakis C. (2022). Sustainable Fish Production and Processing, 1st Edition. Academic Press, Academic Press
Books — Elsevier, Cambridge, Massachusetts, USA.

4. Goddek S., Joyce A., Kotzen B., Burnell G.M. (2019) Aquaponics food production systems: combined aquaculture
and hydroponic production technologies for the future (p. 619). Springer Nature.




5. Mapkosuh 3. (2010). lapan, rajeme y puOmarmMa 1 Kape3HuM cucremuma, IIpod. Ip 3opan Mapkosuh, 152
6. Timmons M.B., Guerdat T., Vinci B.J. (2018) Recirculating aquaculture 4th Ed. Ithaca Publishing Company,
USA.

Bpoj uacoBa akTHBHE HacTaBe | Teopujcka HacTaBa: 4 | CTyaMjCKU NCTpaXXMBa4KH pax: 4

MeTtone u3Bolema HacTaBe
npeiaBamba M KOHCYJTalMje, CEMHHApCKU paJiOBH, MEHTOPCKH paj ca CTyAEHTHMa, TepeHCKe BexOe (mocera
ycTaHOBaMa /WM MPUBPETHUM cy0jeKTrMa n3 00JacTH pudapcTBa y HajIIUpeM CMHCITY)

Onena 3Hama (MakcHMaJIHH Opoj moena 100)
CEMHHAPCKH PaJlOBU 60
YCMEHH HCIHUT 40




