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OPTAHIBALIMHUIM KOMITET KOH®EPEHIIII:

HOpin KHPHJIOB, tonoBa, XepCOHCHKHI JIep>KaBHUN arpapHO-eKOHO-
MIYHHAH YHIBEPCUTET, PEKTOP, TOKTOP EKOHOMIYHHX HayK;

Bimanin IITYYPA, cniiBronoBa, XepCOHChKHUN TeP>KaBHHUI arpapHO-eKo-
HOMIYHHMH YHIBEpCHTET, 3aBiayBad KadeApH eKOIOTii Ta CTaJoro PO3BUTKY
imeHi mpogecopa 0. B. [Tunumnenka, TOKTop C.-T. HayK;

Onvea JJFO/JIAIEBA, 3acTylHUK TOJOBH, XEPCOHCHKHH Jep>KaBHHUH
arpapHO-eKOHOMIYHHI YHIBEPCHTET, CTapIlla BHUKJIaJadka Kadeapu eKoorii
Ta CTaJIOTO PO3BUTKY iMeHi mpodecopa FO. B. [Tunnmnenka;

Onvea €BTYIIIEHKO, BinnoBiganbHUN cekpeTap, XepCOHCHKUH nep-
YKaBHUU arpapHO-eKOHOMIYHHI YHIBEPCHUTET, AOICHTKA Kaeapu eKoorii Ta
CTaJIoro PO3BUTKY iMeHi mpodecopa 0. B. [Iunumnenka, KaHAUIAT C.-T. HAYK;

Menuc BPEYC, TtexniuHe 3a0e3rneueHHs, XEPCOHCHKUH Jep KaBHHMA
arpapHO-eKOHOMIYHHH YHIBEPCHUTET, AOIECHT KaeApH eKOoJorii Ta CTasoro
po3BUTKY imMeHi mpodecopa 0. B. ITununenka, KaHIUAAT C.-T. HayK.

YJIEHUA OPTAHI3ZAIIMHOTO KOMITETY:

Laszlo VARADI, noxtop O0ioJOTiYHUX HayK, Ipodecop, Mpe3uIeHT,
Mepexxa 1eHTpiB akBakynsTypu B LlenTpamsrii Ta Cxigmiii €Bpori
(NACEE), YropmuHa;

Paolo BRONZI, npe3uneHt, BcecBiTHE TOBAPUCTBO 30€pEKEHHS OCETPO-
Bux (World Sturgeon Conservation Society, WSCS), Italy;

Natalia KHANENKO-FRIESEN, nupexropka Kanagcekoro iHCTUTYTY
yKpalHChKHX cTyniit YHiBepcuteTy Anpbeprn, Kanana;

Jwomuna POMAHYYK, TOKTOpKa CiTbCHKOTOCTIONAPCHKUAX HAyK, IPO-
(ecopka, TPOPEKTOpKa 3 HAYKOBOi POOOTH Ta IHHOBAIIHOTO PO3BUTKY,
[Tomicekuit HarlioHANBHUH yHiBepcuTeT, M. JKutomup, Ykpaina;

Tomaw IIOJIIIIAP, tipodecop, mupekTtop IHCTHTYTy aKBaKyIbTypH
Ta OXOpPOHM BOAOIM, 3aBigyBau JlabopaTopii IHTEHCHBHOI aKBaKyIETYPH
[liBnennovechkuii yHiBepcuTeT B Yechkux byneitoBurpix, @akynsrer pnd-
HOTO TOCTIOIapCTBa Ta OXOPOHH BOM, M. Bomusan, Yecrka PecmyOmika;

Alicji LOCH-DZIDO, npe3unent, ['nanceka @ynnauis Bomu (Gdarnsk
Water Foundation), M. I maucek, Pecriy6mika Ilonbra;

Onena 3YBKOB, noxtop xalimitar, mpodecop, WieH-KOPECTIOHICHT
AH Mooy, 3aB. naboparopii rizpo6ionorii Ta eKOTOKCUKOIOTii, [HCTHTYT
3000rii Akagemii Hayk Pecmy6mixku Momnnosa, Pecmy6mika Momnnosa;

Anna IIPUIIEIIA, ROKTOpKa CiTbCHKOTOCHOAAPCHKUX HAyK, MpPO-
(decopka, auWpeKkTopka, HaBuanmbHO-HayKOBHH I1HCTUTYT arpoeKoJorii
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Ta 3emieycTporo, HarioHajdbHMI yHIBEPCHTET BOJHOTO T'OCHOAAPCTBA
Ta MPUPOIOKOPHUCTYBaHHs, M. PiBHe, YkpaiHa;

HOpiu HHTAPHJIO, nupextop, bromkeTtHa ycranoBa «MeToIUYHO-TEXHO-
JIOTIYHMH LIEHTP 3 aKBaKyJIbTypH», M. KuiB, Ykpaina;

Anmonina /IPOBITHKO, nokTopka CiThbChKOTOCIIONAPCHKUX HAYK, MPO-
(ecopka, nexaH (akyJabTeTy arpoTeXHOJIOTiH, MUKOIaiBChKUI HalliOHAb-
HUI arpapHuil yHiBepcuteT, M. Mukonais, Ykpaina;

Konstantinas ILJSEVICIUS, 3aBinyBau Bijuiny, ['poMajicbke areHTCTBO
«Texnonorii ounmenns rpyHty» (Public Agency “Soil Remediation Tech-
nologies™), BiJyIiy opranizanii MpoeKTiB Ta BUPOOHUITBA, JINTBa;

Natalia HENDEL, Geneva Academy of International Humanitarian Law
and Human Rights, Switzerland;

Bacunw ITETPYK, noxtop TeXHIYHUX Hayk, mpodecop, 3aBimyBad kade-
JIpY €KOJIOTil, XiMii Ta TEXHOJIOTIH 3aXuCTy AOBKULIA, BiHHWIBKWI Hario-
HaJIbHUH TEXHIYHUH yHIBepcUTeT, M BinHuis, Ykpaina;

Bonooumup BOI'OJIOBOB, noktop MNemaroriyHux Hayk, mpodecop,
HamionanbHuii yHiBepcUTeT 0iopecypciB 1 MPUPOJOKOPUCTYBAaHHS YKpaiHH,
M. KuiB, Ykpaina.

ORGANISING COMMITTEE OF THE CONFERENCE:

Yurii KIRILOV, Chief Editor, Doctor of Economical Sciences, rector,
Kherson State Agricultural and Economic University (KSAEU);

Vitalii PICHURA, Co-chief Editor, KSAEU, Head of the Department
of ecology and sustainable development named after professor
Yu. V. Pylypenko, Doctor of Agricultural Sciences; Professor;

Olha DYUDYAYEVA, deputy Chief Editor, KSAEU, Senior Lecturer
of the Department of ecology and sustainable development named after
professor Yu. V. Pylypenko;

Olga EVTUSHENKO, executive secretary, KSAEU, Associate Professor
of the Department of ecology and sustainable development named after
professor Yu. V. Pylypenko, Candidate of Agricultural Sciences;

Denys BREUS, technical support, KSAEU, Associate Professor
of the Department of ecology and sustainable development named after
professor Yu. V. Pylypenko, Candidate of Agricultural Sciences.

ORGANISING COMMITTEE MEMBERS:
Laszlo VARADI, Doctor of Biological Sciences, Professor, president,
NACEE (Network of Aquaculture Centers in Central-Eastern Europe),
Hungary;
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Paolo BRONZI, president, World Sturgeon Conservation Society,
WSCS, Italy;

Natalia KHANENKO-FRIESEN, director of the Canadian Institute of
Ukrainian Studies of the University of Alberta, Canada;

Lyudmila ROMANCHUK, Doctor of Agricultural Sciences, Professor,
Vice-Rector for Scientific Work and Innovative Development, Polissia
National University;

Tomas POLICAR, prof. Ing., Ph.D., Head of the Laboratory of Intensive
Aquaculture, The Director of the Institute of Aquaculture and Protection
of Waters (IAPW), Czech Republic;

Alicji LOCH-DZIDO, president, Gdansk Water Foundation, Poland;

Olena ZUBKOV, Doctor Habilitated, Professor, Corresponding
member of AS of Moldova, Head of the laboratory of hydrobiology and
ecotoxicology, Institute of zoology of Academy of Science of Moldova,
Moldova;

Alla PRISHCHEPA, Doctor of Agricultural Sciences, Professor, Director
of Study and Scientific Institute of Agroecology and Land Management,
National University of Water and Environmental engineering, Ukraine;

Yurii SHARYLO, director, Budget establishment «Methodological and
technological center of aquaculturex;

Antonina DROBITKO, Doctor of Agricultural Sciences, Professor, Dean
of the Faculty of Agricultural Technologies, Mykolaiv National Agrarian
University, Ukraine;

Konstantinas  ILJSEVICIUS, Viesoji jstaiga “Grunto valymo
technologijos”, Head of the Department, Lictuva;

Natalia HENDEL, Geneva Academy of International Humanitarian Law
and Human Rights, Switzerland;

Vasyl PETRUK, Doctor of Technical Sciences, Professor, Head
of the Department of Ecology, Chemistry and Environmental Protection
Technologies, Vinnytsia National Technical University, Ukraine;

Volodymyr BOHOLYUBOYV;, Doctor of Pedagogical Sciences, Professor,
National University of Bioresources and Nature Management of Ukraine,
Ukraine.



Xepcon — micmo zepoii!

Bin iMeHi koneKTUBY XEpCOHCHKOTO A€PIKABHOTO arpapHO-eKOHOMIYHOTO
YHIBEPCUTETY Ta BCIX JKHTEJIIB HE3JIAMHOTO TePOTYHOTO MicTa XepCcoH BiTaro
yuacHukiB VI MixHapogHoi HaykoBO-pakTH4IHOI KoHpepeHii «Exonoeiu-
HULl CMaH HABKONUWHLO20 Cepedosuya ma payionanvie npupoOOKOpUCy-
6AHHSL 8 KOHMEKCMI CMAN020 PO3GUMKY».

Maiixke pik NpOWIIOB 3 JHS 3BUIbHEHHS XepCOHy. Alle IOAHS Halle
MicTo morepnae Bix oOcTpimiB. He3Baxkaioum Ha BCi TpPYIHOIII, BIIOCTE
MU nipoBorMo KoHdepeHniro 10 aHst naM’siti nmpodecopa, narpiora Ykpainu
IOpis Bononumuposuua [Tnnumnenka.

poro poxy Koudepenmis 06’exnana Omm3pko 250 ydacHUKIB 3 OfU-
Haauatu kpain (Itamis, Kanana, JIuta, MonnoBa, Hopgeris, PecmyGiika
[Tonbiua, Ykpaina, YropiuHa, ®@panuis, Yecbka Pecry6Omika, LIBeiinapis),
SKI PECTaBISIOTh Outbine 50 BITUM3HSAHUX Ta IHO3EMHUX YCTaHOB, 1HCTH-
TYTIB, I€p’KaBHUX Ta HeJepkaBHUX opranizauiil. Cepen Hux: Mepexa 1eH-
TpiB akBakyneTypu Llenrpamsaoi Ta Cximnoi €Bporm (NACEE), Ilinen-
HOYECHhKHMI yHiBepcuteT B Yeckkux byneroBumsix (M. Bommsam, Yexis);
I'mancekuit ®onn Boman (Gdansk Water Foundation, Poland), Kanancekmii
IHCTUTYT yKpaiHChKMX cTymiii YuiBepcutery AnbOepru (Kanana), ocmin-
Huii iHCTUTYT “AcvaGenResurs” (Pecriyonika Monosa), BeecBiTHe ToBapu-
ctBO 30epekenHst ocerpoBux (World Sturgeon Conservation Society, Italy),
I'pomanceke areHTcTBO «TexHonorii oummeHHs TpyHTy» (Public Agency
“Soil Remediation Technologies™) (JIutBa), JKeHeBchka akamemiss MiXKHa-
pomHOTO TyMaHiTapHOTO mpaa Ta mpas monuHu (Geneva Academy of Inter-
national Humanitarian Law and Human Rights, Switzerland), Bromkerna
ycraHoBa «MeTOMYHO-TEXHOJIOTIYHUI LIEHTP 3 aKBaKyJIbTYypH», [HCTUTYT
arpoexororii i npupogokopuctysanuss HAAH Ykpainu.

opoky y mpuBiTaHHI MM ALTHINACS 3 Bamu CBOIMM JOCSTHEHHSIMU:
CTBOPCHHSIM CYYacHHUX JT1abopaTopiii, opranizaiiiero 6a3 HaBYaIBHUX i BUPOO-
HUYUX TPAKTUK TSI HAIIKMX 3/100yBadiB, HOBUMHU HAyKOBHMH IIPOEKTAMH.

24 arororo 2022 poky 3miHMIO Hamie XUTTss. ChoroaHi OymiBii yHiBep-
CUTETY TNOIIKO/DKEHO Ta 3pYyHHOBAaHO, OUIBIIICTH JabOpaTopiil 3HHIICHO,
BUKpaZieHo oOJiajiHaHHs, BEJIMKI BTpaTW IOHecla HayKoBa OiOiioTeka,
MOCTPaKIANN JOCTIIHI JUISHKA HAyKOBUX IIKiJ. AIle, TOJIOBHE, IO MU 30e-
periu, — 1e He3JIaMHIH KOJIEKTHB HAayKOBIIB, OJJHOTYMIIIB, TIATPIOTIB HAIIIOTO
YHIBepCHUTETY Ta YKpaiHH.

VHIBEPCUTET, SK OOWH 13 MPOBIAHUX 3aKJIaAiB BHUIOI OCBiTH IliBmHS
VYkpaiHu, BeJie aKTUBHE OCBITSHCHKE Ta HAYKOBE JKUTTS, MIATPUMYE TpaJuiil
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PIITHOTO Kparo, Mpamkoe Il CTBOPEHHS CYy4acHOTO €BPOIEHCHKOr0 HayKOBOTO
3aknaay. HayKoBIi-eKOJIOTM 3aliMaloThCsl IMOUIyKaMH LUIIXIB 30epeKeHHS
HaBKOJIMIITHBOTO CEPEIOBHINA B YMOBAX BIHH Ta pO3POOJISIOTH IIPOEKTH ITOBO-
€HHOTO BiTHOBJICHHA YKpaiHH.

Mu BAsfYHI BCHOMY HPOTPECHBHOMY JIIOACTBY 3a MIATPUMKY YKpaiHU
y 00poTh0i 3a BIaCHY CBOOOMIY Ta HE3AICIKHICTb.

Mu mnpamroemo Ha Ilepemory! Mu Bipumo B 30poiiHi cuim Ykpainu!
Mu noBepHEMOCS 10 MUPHOTO JKHUTTSI, BI/IHOBUMO BTPAdCHE Ta MpAIFOBATH-
MeMO Ha Oaro MailOyTHIX ITOKOJiHb.

Paszom 0o Ilepemoeu! Cnasa Yrpaini! I'eposm Cnasa!
Cnasa 36povinum cunam Yxpainu!

Pexrop XepcoHCHKOTO JIePIKABHOTO
arpapHO-€KOHOMIYHOTO YHIBEPCHUTETY,
mpogecop, TOKTOp eKOHOMIYHUX HayK IOpiii Kupusios



Kherson is a hero city!

On behalf of the staff of Kherson State Agrarian and Economic University
and all the residents of the unbreakable heroic city of Kherson, I welcome
the participants of the VI International Scientific and Practical Conference
“Ecological state of the environment and rational nature management in the
context of sustainable development”.

Almost a year has passed since Kherson was liberated. But every day
our city suffers from shelling. Despite all the difficulties, for the sixth time
we are holding a conference to commemorate the memory of professor and
patriot of Ukraine Yurii Pylypenko.

This year’s Conference brought together about 250 participants
from eleven countries (Canada, Czech Republic, France, Hungary, Italy,
Lithuania, Moldova, Norway, Poland, Switzerland, Ukraine, Switzerland,
and the Republic of Poland), representing more than 50 national and foreign
institutions, governmental and non-governmental organizations. Among
them: Network of Aquaculture Centres in Central and Eastern Europe
(NACEE), University of South Bohemia in Ceské Budg&jovice (Vodniany,
Czech Republic); Gdansk Water Foundation (Poland), Canadian Institute of
Ukrainian Studies of the University of Alberta (Canada), AcvaGenResurs
Research Institute (Republic of Moldova), World Sturgeon Conservation
Society (Italy), Public Agency “Soil Remediation Technologies” (Lithuania),
Geneva Academy of International Humanitarian Law and Human Rights
(Switzerland), Budgetary Institution “Methodological and Technological
Centre for Aquaculture”, Institute of Agroecology and Nature Management
of the National Academy of Agrarian Sciences of Ukraine.

Every year, in our greetings, we share with you our achievements: the
creation of modern laboratories, the organization of training and production
practice bases for our applicants, and new research projects.

24 February 2022 has changed our lives. Today, the university buildings
have been damaged and destroyed, most laboratories have been destroyed,
equipment has been stolen, the scientific library has suffered great losses,
and the research areas of scientific schools have been damaged. But the main
thing we have preserved is an unbreakable team of scientists, like-minded
people, patriots of our university and Ukraine.

The University, as one of the leading higher education institutions in the
South of Ukraine, is active in education and research, supports the traditions
of its native land, and works to create a modern European scientific
institution. Environmental scientists are searching for ways to preserve the
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environment during the war and develop projects for the post-war recovery
of Ukraine.

We are grateful to all progressive humanity for supporting Ukraine in its
fight for freedom and independence.

We are working for Victory! We believe in the Armed Forces of Ukraine!
We will return to peaceful life, restore what we have lost and work for the
benefit of future generations.

Together to Victory! Glory to Ukraine! Glory to the heroes!
Glory to the Armed Forces of Ukraine!

Rector of Kherson State
Agrarian and Economic University,
Professor, Doctor of Economics Yuryi Kyrylov
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Dear colleagues, Dear friends,

On behalf of the NACEE Board, I am sending my warmest greetings
to the organisers and participants of the 6th International Scientific and
Practical Conference dedicated to the memory of professor Yurii Pylypenko,
doctor of agricultural sciences, our dear friend whom we will never forget.

We appreciate the heroic efforts of our Ukrainian colleagues who are
organizing the annual conference in Kherson in these terrible times when the
city and the region are still being attacked by military offensives on a daily
basis. It is a good feeling for all of us that the idea of protecting natural and
human values overcomes the horrors of this senseless war.

From NACEE side I confirm that we support your efforts to elaborate
nature-based, innovative methodologies and technologies for the sustainable
use of natural resources. NACEE workplan includes the implementation of
aquaculture and fisheries development projects, organisation of professional
events and the publication of books and periodicals, in which we strongly
count on our Ukrainian members.

NACEE will continue to do its best to make the results of Ukrainian
researchers widely known, and to assist the Ukrainian scientific community
to be an integral part of the European Research Area.

Dear Colleagues and friends, I wish you a successful conference. Myself
together with some other NACEE members will be pleased to attend the
6th International Scientific and Practical Conference in Kherson that is still
organised online. However, we do hope that there will be peace in your land
soon and we can meet personally in Kherson again.

President of NACEE Laszlo Varadi
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[laHoBHI yyacHUKH KOH(EPEHIIT TPUCBIYEHOT TOCIIKEHHIM
€KOJIOTIYHOT'0 CTaHy HaBKOJHMIITHBOTO CEPEOBUIA TA PAlliOHAIBHOTO
HPUPOTOKOPUCTYBAHHS B KOHTEKCTI CTAJIOTO PO3BHTKY.
[ITaHOBHE KEPIBHUIITBO YHIBEPCUTETY!

[TpuiimiTe Mo HalicepaeuHilIi BiTaHHS BiJ iMeHI KaHaachbKoro iHCTUTYTY
YKpaiHChKUX cTy/iil. HemonaBHo ogHa 3 JOCHIAHUIBKAX KOMaH][ XepCOH-
CBKOTO JICPXKABHOTO arpapHOro eKOHOMIYHOTO YHIBEPCHUTETY BHIpasia KOH-
Kypc Ha rpaHT iMeHi Pomana ByKoBCBKOro, MpHCBSYEHHH MOCIIDKCHHIM
CTaJIOTO PO3BUTKY Ta HABKOJIMIIHBOTO CEPEIOBHIIIA.

B Taki Bakki yacw, B SKHX ONMUHWIACA YKpaiHa uyepe3 arpecito pocii-
cbkoi (emeparnii, BaKKO YSBUTH, SK MOYKHA MPOBOTUTH JOCIIIKCHHS
B3araji, i, 30KkpeMa, Ik MOXKHa JJOCII/PKYBaTH caMe aclleKTH CTaJoro po3-
BUTKY YKpaiHu. AJjie Bama KOMaHjAa BHsBWIIAcS JizepoM, | Hamoser-
JHMBO Bese poOOTY HaBiTh B TAKUX BAXKKHX OOCTABUHAX, B SIKMX OIMHHBCS
1 mpomoBxye mepeOyBaTn XepcoH MUMHU AHAMHU Tix obctpimamu. Bamr yHi-
BEpPCHUTET, Ballle MICTO, MICTSIHU-XEPCOHIl JaBHO TMOCIUIM YiJlbHE MicIe
B HAIIIUX CEpIIX Ta CepIsX 0araTbox JIIOJEH CBITY, aJlKe BCl CIIOCTEPIraloTh
3a Bamroro BUTpHUBAJICTIO, BAaIIOK HAMOJEIIMBICTIO, BallUM Oa)kKaHHAM
MepeMOTTH 3aBOHOBHUKA.

Sk mupexTop iHCTUTYTY, Oakar BaM MPOXYKTHBHUX IHCKYCIH, APYKHIX
nebaTiB, akTHBHOTO MEpEKyBaHHSA a00, K Ka)KyTh, HETBOPKIHTY. Bu Hemnepe-
MOXHI, K 1 HETIEPEMO)KHOIO € CHJIa YKPaiHCHKOTO JAyXy!

CnaBa XepcoHny, ciaBa Ykpaii,!

Jupexropka Kanancbkoro iHCTUTYTY
YKpalHChKHX CTYIii
VYuiBepcurery Ansbeptu, Kanamga Haranis Xanenko-®pizen
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Cuoopax P. B.
OoecvKuil 0epacasHUll eKoNOIYHUL YHIGepcumen,
M. Odeca, Vrpaina

CKJIAJ PAIIIOHIB BIJIOTO JHICTPOBCBKOTI'O PAKY
PONTASTACUS EICHWALDI BESSARABICUS B YMOBAX
HITYYHOT'O BUPOLIIYBAHHA

PiukoBi paku 3a xapakTepoM >KuBJIEHHsS € momidaramu. [Jo iX pamioHy
BXOJIMTH SIK POCIIMHHA, TaK 1 TBapuHHA ixa. JKuBnsarecs paku GpitoGeHTOCOM
(B OCHOBHOMY pi3HI BHAM PIECTY Ta IHIINX TOHHUX POCIHHMU), Ta 3000€H-
TOCOM, SIKUIl BKJIFOYA€ YepB’sIKiB, MOJIOCKIB, PAKOTONIOHHX, JIMYMHOK BOJI-
HUX Ta Ha3eMHUX KOMax, Ta iH. OpraHi3MU. 3HAYHY YaCTHHY PAIliOHIB pakiB
MOXYTb CKJIQJIaTH XBOpi, abo 3aru0mi pudu, xadu Ta iHmi TBapuHHU. Pakam
MPUTAMAHHUAN KaHi0aai3M, HaWOUIbII CHJIBHO BiH TPOSBISIETHCS B IMEPiON
muHSHHEA. J{0OOBHIA palioH 3aJICKUTH B BIKYy 1 Macl OCOOMH, a TaKOXK Bij
yMOB icHyBaHHs. HallO1bI1 BaXkIMBUI MTOKA3HUK TeMIleparypa Bojau. Bucoki
TeMIepaTypd CTUMYIIOIOTh PICT 1 BIAMOBIAHO IHTEHCHUBHICTH IKUBICHHS
pakiB. B 3uMoBMii nepios Npu HU3BKUX TEMIEPaTypax paky HE KHUBISATHCA.

JloGoBuii parlioH MOJIOAI pakiB y CepeaHbOMYy Ckiamae 6—7 %, y Mmipy
3pocTtaHHs (y PIYHHMKIB JBOJIITOK) BiH He mnepeBuurye 4-5%, a y 10pociux
ocoduH — 2-3 % Big Macu. Paku mpakTUUHO HE BCTYIAIOTh B Xap4yOBY KOH-
KypeHIIifo 3 pudaMu, TOMy 9acTO BUKOPHCTOBYIOTHCS SIK TOJATKOBiI 00’ €KTH
B NOJTiKyIbTYypi [1].

Cxitax Txi, SIKy BUKOPHCTOBYIOTH PAaKi BIUIMBA€ Ha 1X PO3BUTOK BHXKHU-
BaHHJ, JIHIMHNI Ta MacoBuil pict. [Ipm mTy4HOMY KyJIBTHBYBaHHI pakiB
3a0e3MeunTy X a/IeKBaTHUMU 32 CKJIAJIOM, TIOBHOI[IHHUMU KOPMaMH JIOCHTh
CKJIaJlHA 3a/1a9a, He3BA)KAIOUH Ha iX HEBHOATIUBICTH 1 PI3HOMAHITHICTD BXKH-
BaHOT TKi.

BitumsHsHI crnemianmizoBaHi KOpMH i pakiB Ha I[ed dac BiACYTHI,
a IMITOPTHI CyMiIlIi 3aHaTO JOPOTi, [0 POOUTH KYJIFTUBYBaHHS paKiB €KOHO-
MIYHO HEIOIIIBHUM,

Bunukira HeoOXiqHICTE PO3POOKHU paIlioH 3MaTHUX 3a0e3rneduTn (iziono-
ri4YHi MOTpeOu pakiB 3 JIOCTYIHOI, NelieBoi, MicleBoi cupoBHHU. [Ipu nbomy
MH KepyBAJIHCh JOTPUMYIOUHCH DSy YMOB: — ONTHMAIBHHM € HasBHICTb
y cxazi kopmiB 70 % pocnuHHUX KoMIIOHEHTIB 1 30 % TBapHHHA KOMIIOHEH-
TiB. PocnmHHa 1ka MOYKe BKJIIOYATH PHUC, Pi3HI KPYIH, 3€pHO 3JaKiB, JUCTA
JIepeB Ta YarapHUKiB Ta iH. TBApHHHI KOMITOHEHTH MOXKYTh BKITFOUATH: M SICHI
Ta pUOHI BiIXOAM, M’SICO-KICTKOBY MYKY, (papil 3 4epB’sKiB Ta MOJFOCKIB,
STATIS T 1HIIT KOMITOHEHTH SIKi MICTATh TBapUHHI OLITKH.
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Ile onHi€r0 Ba)KJIMBOKO YMOBOKO PO3POOKH aJICKBAaTHUX, 30alaHCOBAHHUX
KOpMIB € 3a0e3ICYCHHS PAKOMOAIOHUX HOCTAaTHHOK KITBKICTIO KaJIBIIO
y Bomi Ta Txki. BigcyTHicTh, a00 HemocTada IbOro KOMIIOHEHTY TPU3BOTUTH
IO KPUXKOCTI MAHIMPY Ta MPOOJIeM B MEPio IHHBKH.

[Ipu Bu3HaueHHI O0iOXIMIYHOTO CKJIaay KOPMIB MH Opi€HTYBAJIHCS
Ha perentypy (ipMOBOro KopMy [uis pakiB BupoOHuirBa Tetra [2], skuii
BkItouae 47 % oOinkis, 10 % xupis, 3 % kiiTkoBuHH (Tabmuis 1).

Tabmmil
Bioximiunuii ckyian cneniaigizoBaHux cymimei A rogiBii pakis
KommnoneHT Bwmict
Binkn 47%
Kupn 10 %
KritkoBuna 3%
Booricts 6%

YV npupogHuX BomoWMax HaWOUIBITY pOib y JKUBJICHHI PIYKOBHX pakiB
BiJITparOTh BHII BOJAHI Ta HABKOJIOBOAHI POCIHMHH, OaraTi Ha BaIrHO: KyIIUD,
enojies, Jesiki pecTy 1 XapoBi. 3 TBapuWHHOI iXki, ApiOHI PaBIMKH, BOASHI
Xpo0OakH, IMYUHKH PI3HOMaHITHUX KOMax, IyTOJIOBKIB 1 iHO/I puba i sxadu.

CriBBiIHOLIIEHHS] POCIMHHMX 1 TBAPUHHUX KOMIIOHEHTIB B pallioHI pid-
KOBUX paKiB 3MIHIOETBCS y pi3HI Hepiofy iXHBOTO JKUTTS 1 y Pi3HI CE30HU
poxky. Cxiaz TKi MOKe 3HAYHO Pi3HUTHUCS B Pi3HUX BomoiMax [3].

3a pesynbraraMH HaIIUX CIOCTEPEKEHb B YMOBAaX KOHTPOJIBEOBAHOTO
BUPOIIYBaHHSI 3 POCIMHHUX KOPMIB pakd OXoue IMOINalTh pHC, IIIIe-
HUIIIO, TPOXH Tipiue BapeHy Kaproruio. O00B’I3KOBUM €JIEMEHTOM TOJIiBIIi
MOBMHHI OyTH JINCTKH IyOy B HEOOMEXEHIH KUIbKOCTI. 3aBIsIKM HasiB-
HOCTI B HHMX JIyOWJIPHHX DPEUOBHH BOHM CIIyTYIOTH pakaM INPHPOIHUMH
AHTHO10THKaMH.

3 TBapHMHHUX KOPMIB pPaKkH BiATAIOTh II€peBary He XHUPHiH pubi, momo-
BUX 4epB’sikiB. HeoJHOpa30BO HaMM CHIOCTEPIraiocs, 10 paKky CIOKHUBAIOTh
MAHLIUP PaKiB SIKi JIMHAIOTh, TAKMM YWHOM BOHHU BIPOTIJIHO KOMIICHCYIOTh
NoTpedu y XiTHHY, SIKHHl BUKOPHCTOBYETHCS sl OyJiBHHITBA HOBOTO MaH-
pa. TakuM 4WHOM, XiTHH, SIK MPOJYKT IIPOMHCIIOBOI TIEpEepOOKH PaKoIo-
IiOHMX (B OCHOBHOMY KpPEBETKM) IOBHHEH CTaTH OJHUM 3 KOMITOHEHTIB
KOpPMY /IS paKiB.

Mortons pakiB BijjaBaia mepesary ixi, sika Briarodana 10 90 % TBapuH-
HUX KOMITOHEHTIB (puOHMI a00 M’sicHuit dapur) Ta 10 % poCcIMHHUX KOMITO-
HEHTIB (04YepeT, OripkH, AyOOBe JINCTS, MIICHHILIS Ta iH.).



286 Water bioresources and aquaculture / BodHi 6iopecypcu ma akeakynbmypa

ExcnieprMeHTaNbHUN pallioH IOPOCIHX, CTaTeBO3PLITMX OCOOUH CKIIaIaBCs
3 BapeHoi kaproruti 10 %, poCIMHHHMX KOMIIOHEHTIB (O4Yeper, JyOoBe JIMCTS,
MIIeHUNs, stuMiHb) — 20 %, TBapUHHUX KOMIIOHEHTIB (M’CHUI Ta puO’s4nit
dapm, geps’sikn) — 70 %. BcTaHOBIEHO, 10 B MEPiof TMHAHHSA PaKH HA/IAI0Th
nepeBary KopMaM 3 BUCOKAM BMICTOM TBaPUHHHUX KOMITOHEHTIB. TidbKH Takui
pallioH, 3 SIKOTO PAaKH OTPUMYIOTh HEOOXIIHI PEUOBUHU [Is OYyIIBHHUIITBA XiTH-
HOBOT'O TIOKPUBY, 3a0€31edy€e HOpMaJIbHE MPOTIKaHHSI JTWHBKH.

OToKe, MUTAHHS >KUBJICHHS PIYKOBHX pakiB, 1 IepeayciM 3HaHHS Mepio-
IIiB 1 0OCOONHMBOCTEH aKTHBHOTO JKUBJIICHHS OCOOWH PI3HOTO BIKy Ta CTarTTi,
Ma€ MpaKTHYHE 3HAYCHHS Ul KyJIBTHBYBAaHHS PakiB. Y XOIi €KCIIepUMEH-
TaIbHUX POOIT HAMH JOCHTIDKEHO SKICHMH CKJIaJ Ta KUIbKICHI MOKa3HUKH
parioHy MoJjoi 1 IIiAHUKIB pakiB. [lomepeaHbo BCTAHOBICHO CKIaj (CITiB-
BIZIHOIIICHHS] POCIMHHUX 1 TBAPMHHHMX KOMIIOHEHTIB) 1 BEJIMYMHU JTI0OOBOTO
pamioHy /Uit OCOOHMH Pi3HOTO BIKY.
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DEVELOPING GLOBAL FEED PRODUCTION
FORAQUACULTURE

The increase in the world population needs rapid developing agriculture
and producing the increasingly large food volumes. Intensive forms
of agriculture (livestock farming, poultry farming, aquaculture) are based
primarily on feed using. Feed shortages could negatively influence the
growth rate of global agricultural production and the efficiency in solving
existing and future global problems of the sustainable growth and
development, as well as food security [2].

Aquaculture is the future of agriculture. Global aquaculture production
volumes have doubled over the past 10 years and are almost equal to the
volumes of traditional fisheries. But if world fisheries have not been growing
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