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PE®EPAT

Bposko Muxaino BiranmioBud TeMa «Ananiz poueciB bopMyBaHHs

6ionpomykruBHOCTI BiTOLEPKIBCHKOTO Cepe/iHbOTO BojocxoBuina p. Pock»

Mera po6orm — JOCHIAMTH [NpPOLECH, IO BiOYBAIOTECA Y Malux

BOJOCXOBMINAX, BUBYMTH BIUIMB Ha TiJpOEKOCHCTEMY AHTPONOTEHHMX YUHHUKIB
HA TPUKNAN] TAKHX eKOCHCTEM BOJOHMM siK (iTO300IIaHKTOH, MaKpo3000eHTOoC,
BHI BOXHI POCIMHHM, OO€KTH ixTioayHu, Ta 3pobuth HEeOOXiIHI BHUCHOBKH i
HAATH BIAMOBIHI peKoMeHAamil, o O OKPaIeHHs] yMOB y BOIHMIX OioleHo3ax
y BiIHOBIAHOCTI 3 TiAPOJOTriYHUMH HOPMaMH.

3aBaaHHs:

1) oLiHATH CTaH IPUPOJHOI KOPMOBOI 6a3i BOJOCXOBHILA,

2) nmpoaHaji3yBaTH IigpOXiMidHi IIOKA3HUKH BOAOCXOBUIIA,

3) omparroBaTH I'igpo0ionorivHi MOKa3HUKU BOJOCXOBHIIA;

4) mociguTH cTaH iXTiopayHH BOJOCXOBHUIIA.

O0’exT JOCTIIsKEeHHS — (hiTO300MIAHKTOHH] yTpyHOBYaHHS,
MaKp03000€HTOC, MOBITPSIHOBOHI POCIVHY, iXTio(payHa BOTOCXOBHUIIA.

MeToau AOCHI:KeHHS — ixXTionoriumi, rigpoGiosioriumi, TrigpoximidHi,
eroJIoriyHi, CTAaTUCTHYHI.

Kpani¢ikariitaa pobora MmictuTh 47 CTOpiHKY, 13 Tabnuns, CIKMCOK
BHKOPHCTAHOI JIiTepaTypH HapaxoBye 60 mxepel.

Knrwuoei cnoea: anmonozenHe HABAHMANCEHHSA, 6000UMU, B000CX06UA,

2idpobioyenosu, exocucmema, Qimo300NIaHKMOH, MAKpo3006enmoc, OioYeHO3U.
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ABSTRACT

Mykhailo Vitaliyovych Brovko topic "Analysis of processes of formation of

bioproductivity of the Belotserki medium reservoir of the Ros River"

The purpose of the work is to investigate the processes taking place in small
reservoirs, to study the influence of anthropogenic factors on the hydroecosystem using
the example of such reservoir ecosystems as phytozooplankton, macrozoobenthos, higher
aquatic plants, and ichthyofauna objects, and to draw the necessary conclusions and
provide appropriate recommendations for improving conditions in water reservoirs.
biocenoses in accordance with hydrological standards.

Task:

1) assess the state of the reservoir's natural fodder base;

2) analyze the hydrochemical indicators of the reservoir;

3) study the hydrobiological indicators of the reservoir;

4) investigate the state of the ichthyofauna of the reservoir.

The object of research is phytozooplankton groups, macrozoobenthos, aquatic

plants, ichthyofauna of reservoirs.

Research methods are ichthyological, hydrobiological, hydrochemical, ecological,

statistical.
The qualification work contains 47 pages, 13 tables, the list of used literature

includes 60 sources.

Key words: anthropogenic load, reservoirs, reservoirs, hydrobiocenoses,

ecosystem, phytozooplankton, macrozoobenthos, biocenoses.




NEPEJIK YMOBHUX ITIO3HAYEHD

(TPI') - BeneHHs TOBapHO-PHUOHOIO rocroAapcTBa
(CTPT) - criertianbHe TOBapHe pubHe rocnoaapcTBo
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(FEC) — rigpoeeKTpoCcTaHIis

(PIIC) — piBeHb IPOEKTHOTO CIIPAIIOBAHHS]
(®IIP) — dopcoBanuit migmipHU piBeHb

(CEC) — carenigHMCTaHITisA

(I1') — mapHUKOBI ra3u
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BUCHOBKH TA IPOITO3UIIIT

1. JOCNIUKEHHSIMM  NIPOBEJIEHUMM  Ha  JIOCII/DKYBAHOMY — BOJIOCXOBHLL]
BCTAHOBJICHO, 1O B JITHBO-OCIHHIO MEXEHbL CrocTepiracTbCs Hanripiia
SIKICTb BOJIM, TaK SIK caMe Ha LeHl yac Ko HaMMeHLIMMHU € BUTPATH BOAH,
npunasae  Halbinblla  4acTka  CTOKY  [1OBEPXHEBUX  BOA 3

CUIBCBKOIOCIIOAAPChKUX YIiflb | BOJHOYAC B LEH Mepioj € HahBUILOW i

TeMIleparypa.

2. IxTioayHa JOCIIUKYBAHOTO BOJOCXOBHMILA 3a HAIIMMKM  YJIOBAMM, Ta
YJIOBaMM pHJIAJIOK JIIOOUTENIB HapaxoBaBajia 16 BUIB pub, cepen skux 6
BUIIB MalOTh IIPOMHUCIIOBE 3HAYEHHSI.

3. Bunosu#t cxnan Ta uucennHicTh (BITO300MIAHKTOHHHUX YIPYMOBaHb Ha

AOCIIIUKYBAaHOMY BOJHOMY OGEKTI € ONTMMAIBHOW sl TOTO 06 OyTH
BUKOPHUCTAHOIO B SIKOCTI MPUPOAHOI KOPMOBOI 0a3W Isl BHUPOLLYBaBaHUX
00€KTIB ixTiohayHu.

Takox 3a HOCHIIKYBaHUMM TiPOXIMIYHHUMH, TiAPOOIONOridHUMH Ta
puOONPONYKTUBHUMHU TOKa3HUKaMH JOCJIIHE BOMOCXOBHILE TIPUAATHE IS
BHMKOPHMCTaHHsA MOTO B AKaCTI BOAOMMHU I BIATBOPEHHS Ta BUPOLUBAHHS SIK

IIPOMHCJIOBUX TaK 1 MaJOLIHHUX BUAIB puO.

JUtst  MOJITIILIEHHS. PAliOHAbHOTO  BHKOPHCTAHHS BOAHUX Glopecypcis
biouepkiBCbKOro  CEpeAHbOro  BOJOCXOBHLIA  PEKOMEHJYEMO  CJIAYHOUI
npono3uuii:

I, [Toxpamut  poOOTy  pPHOOOXOPOHHHMX,  BOJOOXOPOHHHMX  Ta
MPUPOAOOXOPOHHUX OPraHiB Ha OCHOBI IX JOCTATHHOIO TEXHIYHOIO 3abe3nedeHHs
Ta 3a40BIILHOT 3apO0ITHOT MIaTH.

2. 3a  yMOB MAaJOBOJS T4 BHCOKMX TEMIEpaTyp MoBiTps, Ki
CIIOCTEPIraroThCs B OCTaHHI pOKH OCOOJMBO MiJL HaC JNITHIX MeXEHHUX epiofiB y
JOCHILKYBaHIH  BOMOWMI, 1IPONOHYEMO  [POBOAMTH  [ONPEIHIO  MPOMUBK)Y

BOJIOCXOBHMIIA T BUKOLIYBAHHAM [PHOCPEIKHOT NOBITPSHO-BOIHOT POCIHHHOCTI.




P e 1

-

- - £

1o

0.

oo

9.

10.

11.

4

CITHCOK BUKOPUCTAHUX JITEPATYPHUX JUKEPEJL

Anumos C. 1. Pubne rocrnogapcerso YKpainu: crat 1 nepenektusu./ C. |
Annmos — K. Buwa ocsita, 2003, - 336 c¢.

Bantaoki P.A. Texuonorist  BIATBOPEHHS  POCAHMHOTAHKMX  pud y
BHYTPILIHIX Bosolimax Ykpaiuun./ P.A bantapi - Ko 1P, 1996. - 84 ¢.

Bosa puborocnolapcbkux MiANpUEMCTB. 3araibii BUMOTH Ta HOPMH
/COY~-05.01. =37 — 385: 2006. — K.: MiHicTepcTBO arpapHoi MOJITHKH Y Kpaihu,
2006. ~ 135 ¢.

baGiit I1.0., I'pebinb B.B., XiapueBcokuit B.K. Xapaxrepucruka
XiMiuHOro ckaany p. Poch (3a JaHUMH MOHITOPHHTY BacelnoBoro ynpasiinns
BOAHKX pecypeiB) // Ligposoris, rigpoximis i riapoekosnorist. - 2017, - T 1(44). - C.
62-75.

Boanuii kojgexe Ykpainn // Binomocti Bepxosnol Panu BIL O

depBHst 1995p.- No24, — K., 1995.- C.189.

Bunescbknit Bl 1 esuyk C.A.. Hlesuenko O.1 fkictb BoAn Bp.
Poct // Meaiopauist i Boie rocnosaperso. - 20106, - Bur. 103, - €. 9-1 =

linpoexonoriumidi cran Gaceiiny piuku Pock / B.K. XiibueBcbku,
C.M. Kypuno, C.C. Jdybusax [ra in.]; sapen. B.K. Xinbuescbkoro. - K. Hika-
Llentp, 2009. - 1106 ¢.

Camanuii., M. T1. Exonornunuii  craH  BOAHMX — @HTPOINOrCHHUX
namuadris Gaceiiny p. Pocs / M. 1. Famanuit // Hayk. 3an. Bunuuibkoro gepi.
nex. yu-ry. Cepusi: 'eorpadus. — 2007. - Bun. 13. - C. 134-139.

Binescbknii Bl 1lesuyk C.A. 3Minn Kilvaty Ta ixX BIUAB Ha
BOAHICTL PIYOK T YMOBH CiNbCHKOTOCMOAaPCHKOr0 BUPOOHHMUTBA /I Meniopatist |
Bonne rocrnonapetso. - 2015, - Bun. 102.-C. 101-108.

Cankin C.L. Tlapx «Onexcanapis». IcTopis Ta cydacHictb. - bija
Llepksa: Buaaselb MMuonkisebknit O.B., 2013.- 104 c.

[amaniit LIL Exosoro-reorpadiuti acrnekTd BOAHUX JdHAWLAQTHO-
IH)XKEHePHHUX CUCTEM (BJIIC) Gaceliny p. Pocb // HaykoBi 3anucku BiHHUUBKOTO

;_wp}}\'gBHQrQ }'H—T}’. - 2008. - Bun. 15.-C. 54-58.



12

13.

14.

1S,

16.

17,

18.

19.

(§S]
o

42

: : 9y 2 . . IbYEBChKHH
[igpoexosioriyHui cran OacerHy pIiKH Pocr / B.K. Xuib ik,

C.M. Kypuino, C.C. Iy6usx [ra in.]; 3a pea. B.K. Yinpuescbkoro. - K.: Hixka-

Llentp, 2009. — 116 c.

Fopbauosa JI.O. MeToauuHi MifXoaM MWONO OUIHKHA OAHOPUIHOCTL 1

CTAlLiOHAPHOCTI TIiApOJOriuHUX PsIAiB crocTepexeHb // [igponoris, TAPOXIMIS |
rigpoexouoris. - 2014. - T. 1 (32). - C. 22-30.
['pe6inp B.B. CydacHuil BOZHHI PeXHUM PIYOK Ykpainu (JanutaprHo-
rigposoriunuit ananisz). — K.: Hika-Lentp, 2010. - 316¢.
[Tanamapuyx M.M., 3axopuesna H.Bb. Boanui (oH Ypaiuu: JloBlLIAKOBHI]
nocibuuk / 3a pen. B.M. Xopesa, K.A. Aniesa. - K.: Hika-Lentp, 2001, — 392 ¢.

Iemuenxo I".A. Bee mpo piuky Pock i Hanpoces. - Kopeynb-LLeBueHKIBCLRuH,

2006. - 218 c.
[Teguenko I'.A. IlpoGaemu piukn Poch ta XTO 1 K 11 PATYE. - KopcyHb-

LleBuenkiseokuid, 2012. - 308 c.

INpupoano-3anosianuit gpont Kuisebroi obnacti/ O. Bacuiok [ra iH.]. - K.
HELILY, 2012. - 338 c.

Pomanenko B.JI. OcHOBM riapoekosnorii, MiApyYHHK JUls  CTYIEHTIB
exoNoriuHuX 1 6ionorivynmx cret. By3iB. — K.: Odeperu. - 2001 p. - 728 c.

Cramyk B., Xopes M. 3MiHH Yy 3aKOHOAABCTBI B YaCTHHI YIPABIIIHHS BOJIHUMH
pecypcanmu // Bonse rocnonapctso Yipainu. - 2014. - Burn. 1 (109). - C. 2-6.

[llesuyx C.A., Buwnescekuii B.I., badi#i [1.O. YTouneHHs rigporpadiaHux
XapaKTEePUCTHK PIYOK 3 BHKOpHCTaHHAM MeTodiB [I33// Bichuk reosesii rta
kaprorpadii. - 2014. - Ne 5. - C. 29-32.

Xunvuescbkuil, B. K. T'inpoexonoriuuuil cran daceiHy piuyku Poces / B. K.
Xunbuescbkuil, C. M. Kypuno, C. C. Aydnsak. — K.: Huka-Llentp, 2009. — 116 ¢.

Illep6ak B.l. MeToau nochuuKeHb (DITOMIAHKTOHY: METOAMYHI OCHOBHU

riapoGionoriuHux Aocnikens Boauux exocucteMm./ B Iepbak — K., 2002. — (.

41-47.



27.

29,

(s
-

43
ScienceDirect.com. Science, Health and Medical Journals, Full Text
Articles and  Books.  Available  online:  https:/www-sciencedirect-

com.resursi.rtu.lv/ (accessed on 23 November 2023).

Boyd, C.E.; D’Abramo, L.R.; Glencross, B.D.; Huyben, D.C.; Juarez,

L.M.; Lockwood, G.S.; McNevin, A.A.; Tacon, A.G.J.; Teletchea, Tomasso,

JR., Jr.; et al. Achieving sustainable aquaculture: Historical and current

perspectives and future needs and challenges. J. World Aquac. Soc. 2020, 31, 578-
633. [Google Scholar] [CrossRef]

Edwards, P. Aquaculture environment interactions:
14. [Google Scholar] [CrossRet]

Past. present and

likely future trends. Aquaculture 2015, 447, 2—

Valenti, W.C.; Kimpara, J.M.; de Lima Preto. B.: Moraes-Valenti, P.

Indicators of sustainability to assess aquaculture systems. Ecol. Indic. 2018, 88,
402-413. [Google Scholar] [CrossRef]

Henares, M.N.P.; Medeiros. M.V.; Camargo, A.F.M. Overview of

strategies that contribute to the environmental sustainability of pond aquaculture:

Rearing systems, residue treatment. and environmental assessment tools. Rev.

Aquac. 2020, 12, 453-470. [Google Scholar] [CrossRet]

Jennings, S.; Stentiford. G.D.: Leocadio, A.M.; Jeftery, K.R.; Metcalle,

N.A.; Mangi, S.C.; Pinnegar, J.K.; Ellis,

1.D.: Katsiadaki. 1.; Auchterlonie, T.: et

al. Aquatic food security: Insights into challenges and solutions from an analysis of

interactions between fisheries, aquaculture, food safety, human health, fish and

human welfare, economy and environment. Fish Fish. 2016, 17, 893-938. [Google
Scholar] [CrossRef]
Willot. P.-A.: Aubin. J.; Salles, J.-M.: Wilfart, A. Ecosystem service

roach to aquaculture. Aquaculture

I3 %

framework and typology for an ecosystem app

2019, 512. 734260. [Google Scholar] [CrossRet

Ponte. S.; Kelling, 1.: Jespersen. K.S.; Kruijssen, F. The Blue Revolution

[

in Asia: Upgrading and Governance in Aquaculture Value Chains. World Dev

2014, 64, 52-64. [Google Scholar] [CrossRet]



44

European Commission Areas of EU Action. Available online:

(O]
9

https://commission.europa.eu/about-european-commission/what-european-
commission-does/law/areas-eu-action_en (accessed on 7 August 2023).

33. European Commission Aquaculture Policy. Available online:
https://oceans-and-fisheries.ec.europa.eu/policy/aquaculture-policy en  (accessed

on 7 August 2023).

34. Carter, C. Actor intentions implementing ‘ecosystem Europe’: The
contested case of aquaculture. Environ. Sci. Policy 2021. 124, 305-312. [Google
Scholar] [CrossRef]

9 Communication from the Commission to the European Parliament; The
Council; The European Economic and Social Committee and the Committee of the
Regions. Strategic Guidelines for a More Sustainable and Competitive EU
Aquaculture for the Period 2021 to 2030. 2021. Available online: https://eur-
lex.curopa.eu/legal-content/EN/TXT/2uri=COM:2021:236:FIN  (accessed on 7
August 2023).

36. Communication from the Commission to the European Parliament; The
Council; The European Economic and Social Committee and the Committee of the
Regions. Strategic  Guidelines  for the Sustainable  Development of EU
Aquaculture. 2013. Available  online: https://eur-lex.europa.eu/legal-
content/EN/TXT/2qid=1477553803378& uri=CELEX%3A52013DC0229
(accessed on 7 August 2023).

37. EUMOFA. The EU Fish Market. 2023. Available online:
https://www.eumofa.eu/documents 20178/'566349/EFM2023 EN.pdf/95612366-
79d2-a4d1-218b-8089¢8e7508¢?=1699332554122 (accessed on 23 November
2023).

38. Bovd. C.E.; Martinson. D.J. Evaluation of propeller-aspirator-pump

aerators. Aquaculwure 1984, 36. 283-292. [Google Scholar] [CrossRef]

39. Boyd, C.E.; Torrans, E.L.; Tucker, C.S. Dissolved Oxygen and Aeration

in letalurid Catfish Aquaculture. J. World Aquac. Soc. 2018, 49, 7-70. [Google

Scholar] [CrossRet]




40.

41.

42.

43.

46.

47.

45
Cheatham, M.; Kumar, G.; Tucker, C.; Rutland, B. Research verification
of four commercial scale split-pond designs. Aquac. Eng. 2023, 103, 102349,

[Google Scholar] [CrossRef]
Schrader, K.K.; Tucker, C.S.; Brown, T.W.; Torrans, E.L.; Whitis, G.N.

Comparison of Phytoplankton Communities in Catfish Split-Pond Aquaculture

Systems with Conventional Ponds. N. Am. J. Aquac. 2016, 78, 384-395. [Google

Scholar] [CrossRef]

A.; Thorvaldsen, T. Innovation policy in the Norwegian aquaculture industry:
Reshaping aquaculture production innovation networks. Mar. Policy 2023, 152,

105624. [Google Scholar] [CrossRef]

Dong, S.; Shan, H.: Yu, L.; Liu, X.: Ren, Z.: Wang. F. An ecosystem
approach for integrated pond aquaculture practice: Application of food web models
and ecosystem indices. Ecol. Indic. 2022, 141, 109154 [Google Scholar]
[CrossRef]

Polovina, J.J. An overview of the ECOPATH model. Fishbyte 1984, 2,
5-7. [Google Scholar]

Varga, M.; Berzi-Nagy. L.: Csukas, B.; Gyalog, G. Long-term dynamic
simulation of environmental impacts on ecosystem-based pond aquaculture.
Environ. Model. Softw. 2020, 134, 104755, [Google Scholar| [CrossRef]

Das. S.K.: Mondal. B.: Sarkar, UK., Das, B.K., Borah, S.
Understanding and approaches towards circular bio-economy of wastewater reuse
in fisheries and aquaculture in India: An overview. Rev. Aquac. 2023, 15, 1100~
1114. [Google Scholar] [CrossRet]

Amoussou, N.; Lecocqg. T.: Fourrier, C.: Nivelle, R.; Fleck, C.; Fontaine,
P.; Pasquet, A.; Thomas, M. A multi-trait evaluation framework to assess the
consequences of polyculture in fish production: An application for pikeperch in

recirculated aquaculture systems. Aquac. Rep. 2022, 27, 101349, [Google Scholar]

[CrossRet]



48.

49.

50.

o1,

wn
8]

N
N

46

Park, M.; Shin, S.K.; Do, Y.H.; Yarish, C.; Kim, J.K. Application of

open water integrated multi-trophic aquaculture to intensive monoculture: A
review of the current status and challenges in Korea. Aquaculture 2013, 497, 174

183. [Google Scholar] [CrossRef]

Stickney, R.R. Polyculture in Aquaculture. In Sustainable Food
Production; Christou, P., Savin, R., Costa-Pierce, B.A., Misztal, 1., Whitelaw,
C.B.A., Eds.; Springer: New York, NY, USA, 2013; pp. 1366-1368. [Google
Scholar] [CrossRef]

Sanz-Lazaro, C.; Sanchez-Jerez, P. Regional Integrated Multi-Trophic
Aquaculture (RIMTA): Spatially separated, ecologically linked. J. Environ,
Manag. 2020, 271, 110921. [Google Scholar] [CrossRef] [PubMed]

Nissar, S.; Bakhtiyar, Y.; Arafat, M.Y.: Andrabi. S.; Mir, Z.A.; Khan,
N.A.; Langer, S. The evolution of integrated multi-trophic aquaculture in context
of its design and components paving way to valorization via optimization and
diversification. Aquaculture 2023, 565, 739074. [Google Scholar] [CrossRef]

Sumbing, M.V.. Al-Azad. S.: Estim, A.; Mustafa, S. Growth
performance of spiny lobster Panulirus ornatus in land-based Integrated Multi-
Trophic Aquaculture (IMTA) system. Trans. Sci. Technol. 2016, 3, 143-149,
|Google Scholar]

Kleitou, P.; Kletou, D.; David, J. Is Europe ready for integrated multi-
trophic aquaculture? A survey on the perspectives of European farmers and
scientists with IMTA experience. Aquaculture 2018, 490, 136-148. [Google
Scholar] [CrossRet]

Granada. L.. Sousa. N.: Lopes. S.: Lemos, M.F.L. Is integrated
multitrophic aquaculture the solution to the sectors’ major challenges?—A review.
Rev. Aquac. 2016, 8, 283-300. [Google Scholar] [CrossRef]

Alexander, K.A.; Freeman, S.; Pous, T. Navigating uncertain waters:
European public perceptions of integrated multi trophic aquaculture (IMTA),

Environ. Sci. Policy 2016, 61. 230-237. [Google Scholar] [CrossRef]




47
56. Hughes, A.; Black, K. Going beyond the search for solutions:
Understanding trade-offs in European integrated multi-trophic aquaculture

development. Aquacult. Environ. Interact. 2016, 8, 191-199. [Google Scholar]

[CrossRef]
57. Zimmermann, S.; Kiessling, A.; Zhang, J. The future of intensive tilapia

production and the circular bioeconomy without effluents: Biofloc technology,
recirculation aquaculture systems, bio-RAS, partitioned aquaculture systems and
integrated multitrophic aquaculture. Rev. Aquac. 2023, 15, 22-31. [Google
Scholar] [CrossRef]

58. Tom, A.P.; Jayakumar, J.S.; Biju, M.; Somarajan, J.; Ibrahim, M.A.
Aquaculture wastewater treatment technologies and their sustainability: A review.
Energy Nexus 2021, 4, 100022. [Google Scholar] [CrossRef]

39, Ogello, E.O.; Outa, N.O.; Obiero. K.O.;: Kyule, D.N.: Munguti, .M. The
prospects of biofloc technology (BIFFT) for sustainable aquaculture development.
Sci. Afr. 2021, 14, e01053. [Google Scholar] [CrossRet]

00. Mugwanya, M.; Dawood. M.A.O.; Kimera, F.; Sewilam, H. Biofloc
Systems for Sustainable Production of Economically Important Aquatic Species: A

Review. Sustainability 2021, 13, 7255, [Google Scholar| [CrossRef]




