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3JEMEHTBI IUPKYJIAPHBIX TEXHOJIOTU B AKBAKYJIbTYPE

M. JI. Kanaiioa', M. @. Xamumosa*, A. A. I(tmatwaz, C. Eopucoaal, B. B. Babuxosa’

1 . . .
Kaszanckuii 2ocyoapcmeennbviil sHepeemuiecKutl yHugepcumenn,
Pecnybnuxa Tamapcman, Kaszane, Poccuiickaa @edepayus

2000 «5HOCPEPA-OHILIy,
Pecnybnuxa Tamapcman, Kasaus, Poccutickas @edepayus

PaccMoTpeHbI mpuMepbl GHOTEXHOIOTHYECKUX MPHEMOB MPOU3BOICTBA PHIOHON MPOAYKIIHH HA
OCHOBE IHPKYISPHBIX OHOTEXHOJOTHH C BOBICYCHHEM B IMPOLECC OTXOAOB PAa3IMYHBIX MPOU3-
BOJICTB (TEILIBIC BOJIBI BOJJOSMOB-OXJIaUTENCH, YCTAHOBKH C 3aMKHYTBIM IIHKJIOM BOJOCHAOXKEHHUS,
aKBAaIlOHMYECKHE YCTaHOBKH). OTMevaeTcs, 4To 3 (HeKTUBHOCTD CalKOBOTO PHIOOBOICTBA Ha OTpa-
OOTaHHBIX TEILUIBIX BOAAX OOBEKTOB DHEPIETUKH CHIKACTCS BCICACTBUE 3BTPO(DHKAIIMN, BO3HHKA-
IOILEH B pe3yJsibTaTe YBEINYCHHUS INIOTHOCTEH MOCAAKU PHIOBI U M3-3a OCOOCHHOCTEH TeMIepaTyp-
HOTO M TUIPOXMMHYECKOTO PEXUMOB. YKa3aHHBIC YCIOBHS TPeOYIOT MOaOOpa HOBBIX OOBEKTOB
AKBaKyJIbTYPBI — ¢ OBICTPBIM TEMIIOM POCTA, TEILIONIOOMBEIX M HE TPEOOBATEIBHBIX K CONCPIKAHUIO
KUCIIOpoaa B Boje. [lepCrieKTHBHBIM OOBEKTOM BBIPAIIMBAHUS Ha TEIUIBIX BOAAX sBIsieTcs adpu-
KaHckuid knapueBbiii com (Clarias gariepinus). PaccMoTpeHBl BO3MOKHOCTH CaJKOBOT'O BBIPAIIIU-
BaHUSI M IPYTHX MPEACTaBUTENeH coMooOpa3Hsix — muibb0Beix comoB (Pangasius). IMokasawo,
YTO MHHOBAI[MOHHBIC OMOTEXHOJIOTHH TO3BOJIIIOT BBIPAIMBATh B YCTAHOBKAX C 3aMKHYTBHIM IIHK-
JIOM BOJIOCHAO0KEHHUS IIEHHBIE OOBEKTHI, BBICTYIAOIINE B KAUYECTBE JJIUTHOMN METMKATECHOW MpO-
JyKIIMH, Hal[pEMep aBCTPAIHICKOTr0 KpacHOKIelHeBoro paka Cherax quadricarinatus. Tpusene-
HBI PE3yNbTaThl SKCIIEPUMEHTAIBHOTO BBIPANMBAHUS TPSHBIX OBOIIHBIX KyJabTyp (Oasmimka
OBOIIHOTO, cajlaTa) B aKBAIIOHMYECKOW YCTAaHOBKE — Ha OTXOJAaxX J>KU3HEACATEIILHOCTH Kapacei
U KJIAPHEBBIX COMOB. Y TBEPXKIAETCsl, YTO PHIOOBOHAS CHCTEMa C JJIEMEHTAMH LIUPKYJISAPHBIX TeX-
HOJIOTHI CTAHOBUTCSI MOAOOHA MO CTPYKTYpPE MPUPOJHOM dKocucTeMe. [IpuMeHeHne HUpKyISPHBIX
TEXHOJIOTHH B PHIOOBOACTBE IO3BOJIIET MHOTOKPATHO HCIIOJIB30BaTh OAWH U3 BAXHEHIIHNX pecyp-
COB IUIAHETHI — BOJY, 9TO BAXKHO C MO3UIMHM COXPAHEHHS Ka4eCTBa CPEIbl, CHUKEHHUS DKOJIOTHYC-
CKO HATPY3KH HA TEPPUTOPHH.

KnrodeBble cjioBa: aKkBaky/lIbTypa, BOJOXPaHWIMIIE, BOJOEM-OXJIaJAMUTENb, CAIKOBOE XO3sil-
CTBO, PELUPKYJISLUOHHbBIE CUCTEMBI, OMOGUIIBTP, NEPUPUTOH, aKBATIOHHKA.

s murupoBanusi: Karaioa M. JI., Xamumosa M. @., Kanaiioa A. A., bopucosa C. /[., babu-
k06a B. B. DneMeHTHI IPKYISPHBIX TEXHOJOTHH B aKBaKyIbType // BecTHUK AcCTpaxaHCKOTo roc-

YIapCTBEHHOTO TeXHHUYECKOro yHuBepcutera. Cepusi: PrioHOe x03st#icTBo. 2021. Ne 2. C. 76-89.
DOI: 10.24143/2073-5529-2021-2-76-89.

BBenenmne

HOHS[TI/Ie «aKBaKYHBTypa» BKJIFOYACT BCC q)OpMI)I BI)IpaHII/IBaHI/ISI BOIHBIX XUBOTHBIX U paCTeHI/Iﬁ
B Pa3IUYHBIX THUIAX BOJOEMOB C Pa3HBIMU XapaKTEPUCTUKAMH CpeAbl. AKBAKyJIbTypa UMEET Ty XKe
LEeJIb, YTO CEIBCKOE XO3SMCTBO: YBEIMYEHUE IPOU3BOJICTBA MPOTYKTOB MUTAHUS BBILIE YPOBHS, COOT-
BETCTBYIONIETO MMPOM3BOANMOMY €CTeCTBEHHBIM myTeM. OCHOBHOW 3a/ayeil pa3BUTHA aKBaKyJIbTYPHI
CEeTOJHS SBISICTCS YBEIMUYCHUE JIOJM MHUPOBOTO MPOU3BOICTBA BOHBIX MUIIEBBIX MPOAYKTOB [1].

76



Toeapnas akeaxynbmypa u UCKycCmeeHHOe 60CRPOU3E00CHIB0 2UOPOOUOHM 08

[Jonst Genka B MpIax pelObl cocTaBiseT 65 % oT cyxoit Macchl 1 18 % 0OT Macchl BO BIaXXHOM
COCTOSIHWHM, M 3TO 3HA4YCHHE BBIIIE, YeM J0Jis Oenka B roesvkbeM msce (16,18 %), sitmax (13,6 %)
u mooke (3,8 %) [2]. DTo 1 onpeneuio UCTOPUYECKU BBICOKOE 3HAUCHHUE PHIOBI B TUTAHUN YEJIOBE-
ka. [Ipeamonoxurensro k 2030 r. oy peIOHON MPOAYKIHMH, MOTPEOIIEMON YEITOBEKOM, JOCTUIHET
ormetku 89 % [1]. IlpuumHO# TakoTO yBENMUYEHHS CTAaHYT BBICOKHH CIIPOC, CBSI3aHHBINA C POCTOM J0-
XOJIOB, 1 ypOaHMW3aNHs HAPSAY C MOBBIIIEHHEM 00HEMOB IPOU3BO/ICTBA PHIOBI B MHITyCTPHATBHBIX XO-
3s1CTBaX MPU COKPAILICHHH OOIEMHUPOBHIX YIOBOB. TpeHA HA YBEIMYCHUE JOJU TIOJIE3HBIX AT 310pO-
Bbs MPOTYKTOB B pallMOHE Tak)Ke MOBBIMIAET crpoc Ha pbeidy. Oxumaercsa, 9to B 2030 r. 0o0beM mo-
TpeOJICHUS TUIIEBOH PHIOBI B MHUPE COCTAaBHUT 28 MJIH T B DKBHUBAJICHTE XHBOTO BECa, YTO MPEBBICHT
ypoBeHb 2018 r. Ha 18 %. OxHako B CBA3M C MaHAEMHUEH KOpOHaBUpyca TEMIIBl HapalUBaHUs POU3-
BOJICTBA COKpATSITCS, LIeHa HA PBIOY YBEJIWYMTCS, CPEIHETOAOBOM POCT HACEJICHHUS 3aMEUINTCS U, CO-
OTBETCTBEHHO, CPEIHETOJIOBBIE TEMIIBI POCTa MOTPEOJICHUS MUIIEBONW PHIOBI 32 MPOTHO3HBIA MEPHOI
(1,4 %) O6ynyt Huxke, yem B 20072018 rr. (2,6 %) [1].

AKBaKyJIbTypHBIC XO35HCTBa B OCHOBE CBOCH HCIIOJNIB3YIOT BOJHBIE PECypChl perHoHa. Ypo-
BEHb Pa3BUTHsI MPOMBIIIJIEHHOTO MOTEHIHANIA TEPPUTOPUN OIPENEesIeTCS Pa3BUTHEM JHEPIeTHUKH,
MIPH 3TOM ISl DJHEPTETUIECKHX OOBEKTOB IJIaBHOW PECYPCHOM YACTBIO TaK e, KaK U aKBaKyIbTY-
pBI, ABISIETCS BOJa BHICOKOTO KadecTBa. Pa3Butue pernona Cpenneit Bonru TecHo cBsizaHO C 3apery-
nupoBaHueM p. Bonru u mpeBpaieHueM ee B Kackal BopoxpaHuiaui (puc. 1): BepxHeBomkckoro
(1944 1.), UBanbpkoBckoro (1937 r.), Yrmmuckoro (1939—-1943 rr.), Peibunackoro (1940-1949 rr.),
I'opbkosckoro (1955-1957 rr.), Uebokcapckoro (1981 r.), Kyiiosimesckoro (1955-1957 rr.), Capa-
ToBcKOro (1967—-1968 rr.), Boarorpanckoro (1958-1960 rr.), Kamckoro (1954—-1956 rr.), Borkusn-
ckoro (1961-1964 rr.), Hmkaexamckoro (1978 r.) [3].

Puc. 1. CxeMa OCHOBHBIX HEPECTHITHUII] POXOIHBIX PBIO Ha p. Bosra 10 co3manus Bogoxpanmiuii [3]

B cBsI3M ¢ U3MEHEHUSIMH YCIIOBHUIl /ISl HEPECTUIIUINA OCETPOBBIX PHI0 HEKOTOPHIMU yYCHBI- MU-
UCCIIE/IOBATENIIMA  BBICKA3bIBAIMCh MHEHHS O HEJOIMYCTUMOCTH CTPOHMTENILCTBA THAPOY3JIOB Ha
Hwxueii Bonre (puc. 1) [3].

V3MeHeHrne TUAPOIOTHYSCKUX M THIPOXMMHYECKHX XapaKTEPUCTUK PEKH, 00YCIOBJIEHHOE pe-
IICHUEM SHEPreTUUECKUX 3aJ1a4, ONPEIeTHI0 OyIyIiue 3a1auu 1Mo (OPMHUPOBAHHIO MXTHOLIEHO3a PEKU
Y BOCIIPOM3BOJICTBY OCETPOBBIX PHIO.
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O cocTosiHMU BOJHBIX OMOPECYPCOB CYIAT MO CTPYKTYpe PHIOHOTO HAceJeHHs BOJOEMOB U Be-
JMYUHE YJIOBOB JAJisl oOecriedeHusl JIIoAel KaueCTBEHHOW PBIOHOW mpoayKuuel. ExxeromHbie ymoBbI
B pernoHe Cpenneit Bonru 1o ee 3aperynmupoBanus BapbupoBaiu ot 1 350 go 1 910 1. bonpmme ymno-
BBl B BoJoeMax TarapcraHa 1o oOpa3oBanusi KyHObIIeBCKOT0 BOZOXPAHWINIIA OTMEYAINCh B Hadaje
30-x rr. XX B. —2 020 T (1932 r.) — 2 300 T (1933 r.). B HacTrosmuii mepuo] eKEroHbIC YIOBBI
B Kyli6pmeBckom Bomoxpanmnuine coctasisitor 3 438,1 T (2017 r.) — 4196,8 T (2014 r.) [4]. PocT
YJIOBOB OBUI CBSI3aH C YBEJIMUCHUEM PHIOOXO35IMCTBEHHOM MJIOIIAN BOAOEMA U YBEIUUYEHUEM €r0 TPO-
(uuecKoro cratyca B CBSI3U C MOBBIIICHUEM JIOJH MEIKOBOJMA, CHIKEHUEM CKOPOCTH TEUCHHS, YBeE-
JTMYCHUEM TeMIepaTypsl B BomoeMe. OJHAKO BENMYMHBI PBHIOOMPOAYKTHBHOCTH, 3aIUIAHUPOBAHHBIC
npu opraauzanuy KyiOpleBckoro BOAZOXpaHWINIIA, HE ObUTH JOCTUTHYTHI.

[Tpu nnanupoBannu KyiOBIIIEBCKOTO BOJOXPaHUIIMINA TPEANoaraloch IpoBeaeHne paboT mo
HanpaBJIeHHOMY (DOPMHUPOBAHHUIO COCTaBa MXTHO(MAYHBI M CO3JAaHHIO BOBMOKHOCTH YBEIMYCHUS YIIOBOB
10 20 000-24 000 T [4]. ITo ganueM mpoxmana B 2020 r. IIpogoBoIBCTBEHHOMN U CETBCKOX03IHCTBEHHOM
opraam3annu O0beanHeHHBIX Hammii [1] oTMedaroTes 1Be OCHOBHBIE TEHACHIIMN B M3MEHEHUU BHLTOBA
PBIOBI IO OCHOBHBIM BOAOCOOpHBIM peuHbIM Oacceitnam. [lepBasi TeHIEHIMS — POCT BBUIOBA PHIOBI BO
BHYTPEHHHX BOJIOEMax — oTMedaeTcs B 37 cTpaHax, Ha JJOJI0 KOTOPBIX MPUXOIMIoch 58,7 % MHUPOBOTo
BBLIOBA PHIOBI BO BHYTPEHHUX BOJOEMAax: CaMblil 3HAYHTENBHBIN pocT OblT oTMeueH B Kutae, Munuw,
Kamb6omxe, Unnonesun, Hurepun, Poccuiickoit depepanun u Mekcuke. B 28 crpanax, Ha KoTopble
NPUXOAUIOCH 5,9 % MHUPOBOTO BEUIOBA BO BHYTPEHHHX BOJIOEMaX, BHUIOB COKpaIaics, a 00beM Ipo-
IYKUWU aKBaKYJIbTYphl 3HAUUTENBHO poc — B bpazunuu, Taunanae, Beetname u Typouu.

Hons peku Bonru B rmo06aibHOM BBUIOBE PHIOBI IO OCHOBHBIM BOJIOCOOPHBIM PEYHBIM Oacceii-
HaM B Mupe ot o6miero BbuioBa — 0,28 %, a Kacnuiickoro mops — 0,76 % [1].

Ilo omenkam IIpomOBOIBCTBEHHOW W CEIbCKOXO3AWCTBEHHOW opraHn3zannu OObeIMHEHHBIX
Haruii [1] va mepuon 10 2030 1. He0OXOAUMBI peOPMATOPCKIE IIIaTH, HAIIPABIIEHHBIE HA TPACKTOPHIO
YCTOMYMBOTO Pa3BUTHs aKBaKyJIbTyphl. [IpoOieMa cBsi3aHa ¢ POCTOM MHPOBOTO HACEJEHHs, KOTOpOe
npubmmwkaeTces K 10 Mupa gen. 1 HeoOXOJMMOCTBIO TIPOU3BOICTBA MPOAYKTOB MOTPEOICHUS B JOCTA-
TOYHOM KOJIMYECTBE IIPH COXPAHEHUH BBICOKOI'O KauecTBa cpeabl oOuTaHus. s yBeanueHus Ipous3-
BOJCTBA MPOJOBOJILCTBUA B HACTOAIICEC BPEMA AaKTHUBHO HCIIOJIB3YIOTCSA MHHOBAITUOHHBLIC GI/IOTGXHOHO-
TMYCCKHUC NIPHUEMBI ITPONU3BOJACTBA pLI6HOI>'I MpoOAYyKIHHU, OJHOBPEMEHHO UCHOJIB3YIOUNIUEC IMUPKYIAPHBIC
OMOTEXHOJIOTMH, BOBJICKAIOLIME B MPOU3BOJACTBEHHBIN IIMKJ OTXOABI PA3IMYHBIX MPOU3BOACTB, UTO
BO)XHO C MO3ULMHA COXPAaHEHMs KauecTBa CPeIbl U CHIKEHMS 3KOJOTHUECKOW Harpy3kd Ha TEppUTO-
pun. EIIIC 0OoJjiee DKOJOTMYHBIMU SIBISIOTCS PEUOUPKYIIAPHBIC TCXHOJIOTMH, BOBJICKAIOUIUE OTXOABI
B NPOM3BOJICTBEHHBIH IIUKJI MHOTOKpaTHO. Tak, eciy OTXOZbl CENbCKOXO3SHCTBEHHBIX NMPOU3BOJACTB
BOBJICKAIOTCSI B Ka4eCTBE KOPMOBBIX 100aBOK KaK 3JI€MEHTHI UPKYJSPHBIX TEXHOJOIWH, TO MHOTO-
KpaTHO UCIIOJIb3yeMasd TCIJIasA BOAAa KaK OTXOd, HAIIPUMEP, SHEPICTUKU B dAKBAKYJIbTYPHBIX YCTAaHOBKAX
C 3aMKHYTBIM ITUKJIOM BojiocHaOxenus (Y 3B) sBisieTcs mpuMepoM pelpKyISPHBIX TEXHOJIOTHIA.

Llenv nawezo uccnedosanus — pacCMOTPETh NMPHEMbl IPUMEHEHHS LUPKYJSIPHBIX TEXHOIOTUI
B aKBaKyJbType coBpeMeHHOro Cpennero [1oBomxbs1.

MartepuaJ 1 METOTUKA HCCJIETOBAHMS

B mportecce paGoThl MpoaHaTM3UPOBAHBI PE3ybTAThI COOCTBEHHBIX MCCIICAOBAHHM, JTUTEPATYP-
HBIE JAHHBIE [0 Pa3JIMYHBIM HAIIPABJICHUSIM Pa3BUTHS LIUPKYJISIPHON aKBaKyJIbTYPbI, H3y4€HbI CTATUCTH-
YecKue CBEeJICHUs 00 yIIOBaX W BEJIMYMHE MPOU3BOCTBA PHIOLL. [Ipu aHamm3e OMONOTHYEeCKUX XapaKTe-
PHUCTUK 00BEKTOB aKBAKYJIBTYPbI, BKIIIOUast Iepr(UTOH B ONOPHUIBTPAxX WHAYCTPHATBHBIX PHIOOBOTHBIX
YCTaHOBOK, UCIIOJIb30BAJIUCH TPAJAULIMOHHBIE METOIBI cOOpa, 00paboTKH U aHau3a AaHHBIX. [IpoaHanu-
3UpOBaHBl U 00OOLICHBI MaTepHajbl MO NPUMEHEHHIO aKBAaIOHUKH, NMEPUYUTOHHOMY COOOLIECTBY
OUYHUCTHBIX COOPYKEHUH, BRIPAIIMBAHUIO TETUIONOOUBBIX BUIOB aKBAKYJIBTYpHI. B aHam3e Ucrnois30Ba-
HBI MaTepHalibl 00 00BEKTax, copepkaBinxcs B Y3B kadenpsl «BoaHble Onopecypchl 1 aKBaKyIbTypa
OI'bOY BO «Kazanckuii rocyaapcTBeHHbIH 3HepreTrdeckuii yausepeutem (KI'DY) ¢ 2016 .

DKCIIEpUMEHT 110 BHIPAIIMBAHHIO 0a3MJIMKA TPOBOJIMICS B MOJIENILHON SKCIEPUMEHTAIILHON aK-
BallOHUYECKOW ycTaHOBKe Kadenpsl «BoHbie Onopecypebl u akBakyinbTypa»y KI'DY. DkcniepumenT no
BBIPAIIMBAHMIO cajiaTta B akBaloHuKe anmuics 30 cyTok, 1o BeIpamuBaHuio 0asuinrka — 60 cyrok. Pac-
TEHHS HaXOJMIIUCH o] Guronamioi. KoHTpolsHbIE 3aMephl MPOBOIMINCH pa3 B 10 mHeid. Bripamniu-
BaHKe OasmIMKa MMPOBOJMIOCHE Ha MeTabojimrTax Kapaceil obsikHOBeHHBIX (Carassius carassius L.,
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1758) maccoit 100—150 r npu mwrotHocTH mocanku 20 kr/m°. BelpamuBanue canata IpOBOLMIOCH HA
MeTabosuTax kimapueBsix comoB (Clarias gariepinus) maccoit 700-800 r mpu IUTOTHOCTH IIOCAIKH
40 xr/m>. JIns XapakTepUCTHKH THapoOuHoneHos3a 6uopuistpa Y3B kabenpst «Bommbie GHOpecypchl
u akBakyibpTypa» ®I'BOY BO KI'DVY paccunran unaexc nomunuposanus [lanmms — Koratku [5].

Pe3yabTaThl Hccief0BaHUS U UX 00CYKIEHUE

Hcnonvzosanue 6000emos-oxnaoumerneii 6 pvlpogoocmee. B pa3BUTHN IUPKYISIPHBIX TEXHO-
noruii B akBakyjibType CpenHero II0oBOIKBS IIPOCIEKUBACTCS MOCIIEN0BATEIBHOCT, COOTBETCTBYIO-
11ast OOIEMHPOBBIM TCHICHLIUSIM.

C 1970 r. npoxyKums akBaKyJIbTypbl B MHpE yBeIHuuBaeTcs Ha 7,5 % B ron, 3TO FTOBOPUT O €e
Ba)KHOH pOJIH KaK (paKkTopa MacCOBOM ITPOOBOJILCTBEHHOMN 3alTUITICHHOCTH cTpankl [1]. B aToT mepuox
B Cpemuem [loBomkbe OCHOBHBIM HampaBieHHEM padoT SBIsAETCS TacTOMIIHAS aKBaKyIbTypa B KyitObI-
LIEBCKOM BOJIOXPAaHMIINILE C OTACIbHBIMU BBIITyCKaMU LIEHHBIX BUIOB pbIO. B cBsa3u ¢ npunstuem Ilpo-
JIOBOJILCTBEHHOH mTporpamMmbl B 1980-X TT. B e Mpon3BOICTBA PHIOBI HAUMHAETCSI aKTHBHOE UCTIONb-
30BaHHME TEIUIBIX BOJ BomoeMa-oxaauresist 3anuckoit ['POC [4]. MHorue coBpeMeHHbIE SIEKTPOCTAHITHH
HCHOJIB3YIOT ISl OXJIAXKICHHUS OTPaOOTaHHBIX TEIJIBIX BOA IPAJANPHU U BOJOEMBI-0xIanuTenu. [Ipu atom
PACXOI BOJIBI, OXJTK/IAIONIIEH KOHICHCATOPHI TypOrH, cocTapsier mpumepHo 50 m%/c Ha 1 000 MBT siek-
TPUUYECKOM MOIIHOCTH, a €€ TeMIIepaTypa IIPHU STOM He JTOJDKHA MOBBIMAaThes Oonee ueM Ha 10 °C. s
0TBOJIa TAKOTO KOJIMHUECTBA TEIIa HEOOXOAMMO HMETh ILTOMIA b 3epKaia BogoeMa-oxmagutess 10-12 kv
ra 1 000 MBT, mpy 9TOM KOJTHYECTBO BOJBI, HAyIIeH Ha nemapenue, gocturaet 30 x 106 m/r [6]. Dto
TEIUIO0, OTBOJIMMOE OTPAOOTAHHOM OXJIAXKIAIOMIEH BOJOM, UMEET HU3KHH TeMIIepaTypPHBIA MOTEHIIHAT
Y MOYKET MCIIOJIB30BATHCS B PHIOOBOJICTBE, 00pa3ys TaK Ha3bIBAEMBIN «IHEPro-ONOIOTHYECKIH KOMILIEKC).

Bopoem-oxnaaurens 3annckoit 'POC ncnonp3oBancs Ui Harylia pacTUTEIbHOSIHBIX PBIO
JaTbHEBOCTOYHOTO KOMILIEKCa — OEIOT0 M MECTPOro TOJICTOIOOMKOB U UX THOpUAOB. MHTpOAyKIHS
B pasHble T'OABI OCYIIECTBISIIACH PA3HOBO3PACTHBIMK OCOOSIMH TOJICTOJIOOWKOB: JINYMHKAMH, CETOJIeT-
KaMH, TOJIOBUKaMH, JIBYX- U Jaxe TpexieTkamu. B 1995-1997 rr. B 3auHCKOM BOJOXPAaHUIIMIIE WX
3amnacel oneHuBanuch B 20-25 1 (okono 3,54 Thic. 9k3.). B 1996 r. B ynoBax KpynmHOSYEHHBIMU CETsI-
mu (100-120 mm) 71 % pwib coctaBisuti ToscTo00uKH okonenust 1989 r., 21 % — 1987 r. poxneHus
u 1o 4 % Bcrpeuanuch peiobl 1984 u 1985 rr. poxaenus. K 8-9 roay xxu3Hu B ycloBusix BojoeMa-

oxnagurens 3anHckol ['POC ToncTono0MKY MPaKTUYECKH TIOCTUTAIA MaKCHMAIBHBIX Pa3MepOB —
WMeNu JUIHY Tena okono 1 M. J{ns ycioBuil BoCpOM3BOJACTBA HCIOIB30BAIMCHL OCOOU 7-JETHETO
Bo3pacTa. B Mae oHM HaxoAWIHCH Ha 4-1 CTaluK 3PEIOCTH TOHA]] M OBLIH MPHUTOHEI JIJIsl HCKYCCTBEH-
HOTO BOCIPOM3BOACTBA. AOCOIOTHAS MJIOJJOBUTOCTh CaMOK BapbupoBana ot 646,8 mo 1 800 Teic. uk-
PHHOK, KOTOpBIE B SICTBIKAX OBUIM IPEICTABJICHBI ABYMSI Pa3MEPHBIMH IPyNIamMH: ¢ JuameTpom 4-8
n 12-18 mm. Macca ceMEHHUKOB y CaMIIOB, HAXOSIIUXCS Ha 4-i cTaanu 3pejoCTH roHajl, BApbUpPOBa-
maor 40 no 70 r.

Kak sneMeHT UpKyIspHON TEXHOJOTHH OTpaboTaHHbIe Teruible Boabl [ POC MOXXHO HCITONB30-
BaTh HE TOJBHKO B KAYECTBE OCHOBBI MACTOUIIIHON aKBaKyJIbTYPhI, HO U KaK 0a3bl JJIs pa3MeIleHHs Caji-
KOBOM JIMHHUHU TIO BBIPAIIMBAaHUIO TOBAPHOW pBIOBI. B Takmx Bojoemax (GopMupyercsi mIpUpOaHas KO-
CHCTEMa M MOXXHO OCYHIIECTBIISITH pHIOOpa3Be/icHHe. Boabl BOJOEMOB-OXIIaAUTENEH MOTHOCTBIO COOT-
BETCTBYIOT OIIPEIEIICHUIO TEPMUHA «IIPUPOJHO-TEXHOTEHHBI 00bEKT», TaHHOMY B cT. 1 3akona «O06
oxpaHe okpyxaromei cpeas» oT 10 sHBaps 2002 r. Ne 7-D3. DyeKTpocTaHIIMM MHOTOIUIAHOBO BO3-
JEHCTBYIOT Ha BOJHBIE IKOCHUCTEMBI MPYAOB-oxjanuTenei. Hanbomnbiiee 3HaueHNE MUMEIOT MOJOTPEB
BOJIbI, KOTOPBIN, C OAHOM CTOPOHBI, TIOJIOKUTEIBHO BIUSAET HA OPTaHU3MBI, C JPYTrOoi — MOXKET BBI3BAThH
MaccoBYIO THOETb PbIO NMpH YBETUUYEHUH TEMIIEPaTyphl, & TaKXKe TepMUUecKoe 3BTpopupoBanue. Op-
TaHMW3MBI TaKK€ MOTYT MONaJaTh BO BHYTPEHHHE YacTH TEXHUYECKUX cucTeM. Eie onHO HeratuBHOE
MOCJIEICTBHE MONAAaHUsI OPTaHU3MOB B TEXHHUYECKHE CUCTEMbI — Pa3BUTHE BHYTPH CHCTEMBI cO001IIe-
CTBa OpraHu3MoOB-o0pacrareiieil (mepupuToHa).

B nawane XXI B. B CBSI3W C yBeNWYEHHEM KOHKYPEHIIMH 332 BO3MOXHBIE PECYpPCHI MacIITaObI
UCIIOJIb30BaHMS CAIKOBOTO BBIPALIMBAHHS OOBEKTOB aKBaKyJIbTyphl yBenuumwinch [7—9]. OcHOBHbI-
MU MIPOU3BOJIUTEISIMH MHUPOBOI CaJKOBOW aKBakyJIbTyphl sBisuinch Hopserus (605 306 1/ron), Yu-
ma (588 060 t/rom), Smonust (272 821 t1/ron), BenmkooOputanus (135 253 t/rox), BberHam
(126 000 1/rom), Kanama (98 441 t/ron), Typuws (78 924 t/ron), I'peuns (76 577 1/ron), Unnonesus
(67 672 1/rox) n ®umunmuus (66 249 1/rox) [10].
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B 3apyOe)xHONM MHUPOBOW NPAKTHUKE HCIONB3YIOTCS MHIAWBHIYAIbHBIE CAJKOBBIE YYacTKH, 00b-
€IMHEHHbIC B KOJJICKTHBHBIC WHTCHCUBHBIE CAIKOBBIC XO3SHCTBA JJIsl YBEIMYEHUS! PEHTAOCIHHOCTH.
Koormepamust mo3BonseT OTIPaBATh Ha 3KCIOPT JOCTATOYHO OOJBINYIO YacTh MPOHM3BEACHHOH MpO-
OYKIUU. YBeTUYeHHE MacIiTadOB M MHTCHCHU(UKAIWS MPOU3BOJACTBA, C OAHOW CTOPOHBI, MPHUBOISAT
MOBBIIICHUIO PEHTa0CNFHOCTH, C APYrOW CTOPOHBI, HMHTEHCHBHAS SKCIUTyaTallls BOJHBIX IKOCHUCTEM
BOJIOXPaHUIIUILl OTPAYKAETCS HA UX YCTOMYMBOCTH. JTO MPOSIBUIIOCH B Bopoxpanunuinax Luparta u Ca-
rynmuar Ha p. Hurapym (UHmoHesus), rae KONUYECTBO CaAKOB HAMHOTO MPEBBICHIO HMOTEHIUAIBHYIO
€MKOCTB DKOJIOTMYECKHUX CHCTEM STHX ABYX Bogoxpanwmuil [10]. B pe3ynbprare 3T0 nmpuBeio K cMepT-
HOCTH PBIOBI, COIIMATBbHBIM KOH(IMKTAM W MOBBIIIEHUIO BOCIIPUUMYUBOCTH PBIO K 3a00JIeBaHUsM, Ca-
MBIM IIOCTIETHUM COOBITHEM OBbLIa MaccoBasi CMEPTHOCTh Kapna OOBIKHOBEHHOTO, TIOPaKEHHOTO BHPY-
com repreca ko (KHV) [11]. [pyrum sSipKuM NPUMEPOM MOXKET CIYKHTh CMEPTHOCTH PBIOBI B yCJIO-
BUSX aHOMAJIBHO KapKoi TemmnepaTypsl B 2016 r. B peruone Cpeaneil Bonru, koTopast mpusena K 3a-
MOPHBIM YCIIOBHSM B paiioHe pa3MeleHHs] caJJKOBOW JIMHUHU Ha BojoeMe-oxyaaurene 3aunckoit ' POC,
KOTJ1a CMEpTHOCTH PBIOBI 32 0JIHY HOYB TprBeia k motepe 170 T kapma B caakax (puc. 2).

r————

Puc. 2. 3amop pbi0bl B OAO «3aunckuii pp1oxo3» B 2016 .

Bosnukaer 3agaga mogbopa 0ObEKTOB BBHIPAIIMBAHUS B YCIOBHSAX, KOTOPBIE OKa3aHCh HEpH-
eMJIEMBIMH JUTSL PBIO CpeHEH TOJIOCHL, — IIpH TemrepaTtype Boabl 6osiee 30 °C 1 HU3KOM CO/IepKAHUH
kucnopoza (o 5 mr/m). CagkoBas popMa BeIpallluBaHUs PHIObI HA OTPAOOTAHHBIX TEIUIBIX BOAAX 00b-
€KTOB DHEPreTHKH KaK BBHICOKOMHTEHCHBHAs (POpMa aKBaKyJIbTYphl MOXKET OBITH JONOJIHEHA, HAIPH-
Mep, BBEJICHUEM B KYJIbTYPY BhIpAIIUBAHHS HOBBIX OOBEKTOB C OBICTPBIM TEMIIOM POCTA, TEIUIONO0N-
BBIX M HE TpeOOBATEIBLHBIX K COJIEPKAHUIO KUCIIOpoa B Bojie. B cBs3u ¢ atum B 70-x rT. XX B. B aKBa-
KynbTypy Poccum BBOmATCS pasznmuuHble COMBI-aKkiInMaTu3aHTe. B 1972 r. B Poccuio 3aBe3eHb Ka-
HaJbHBIE coMbl — Ictalurus punctatus (Raf.) — ocHoBHBIE 00BEKTBI TOBAPHOTO PHIOOBOICTBA B AMEPHKE
U U3JI00JICHHBIE OOBEKThI CIIOPTUBHOTO PHIOOJIOBCTBA. DTO TEIUIONIOOUBBIE O0BEKTHI, HE TpeboBa-
TEJIbHBIC K COJIEPIKAHUIO KUCIIOPOJia B BOJIE.

bbutn pa3zpaboTaHbl METOJIBI BOCIIPOHM3BOICTBA KaHAJBHBIX COMOB: MPYIOBBIH, CJIKOBBIA U aK-
BapuyMHBIA. KaHabHBIE COMBI aKTUBHO HCHOJB30BAINCH AJISl BHIPAIIMBAHHS B CAJKOBBIX XO3SHCTBAaX
Ha TeIUIbIX BoAax o0bekToB sHepreTvku [11-13]. B cBA3M ¢ n3MeHEHHEM SKOHOMUYECKON CUTYalluH
B CTpaHe X MHTpOAYKIHA B peruoH Cpenanero [1oBOKbS HE OCYILIECTBISIIAC.

B nHacrosmiee Bpemsi, Ha 3Tane MOJHOTO MOHUMaHHUA HEOOXOAWMOCTH aKTHBHO Pa3BHBaTh WH-
TEHCHBHBIC ()OPMBI TIPOU3BOJICTBA AKBAKYJIBTYPHOH MPOIYKIIUH JUTS 00ECTIeYeHUs] He TOJIBKO 3/0POBbS
HaCeJIeHHsl, HO U TPOJIOBOJILCTBEHHOW O€30MaCHOCTH, TEPCIIEKTUBHBIM OOBEKTOM BBIpAIIMBAHUS HA
TEIUTBIX BOJaX sIBIsieTcs ad)puKaHCKuil KiaapreBbiit com (Clarias gariepinus). PaboTsl mmo ero perooxo-
3SIICTBEHHOMY OCBOCHHMIO ObLIH HauyaThl B Poccuu B 1996 1. [14].
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Hunsckuit knapuac (Clarias anguillaris), mo cpasrennro ¢ Clarias gariepinus, cmoco6en BEI-
JiepKath emie Ooree BHICOKHE TEMIIEpaTyphl U ele 0oyiee HEMPUXOTIIUB B TUTAHUH.

Knapuun o6namaioT BBICOKOH CKOPOCTHIO MAacCOHAKOIUICHHS: OT JMYMHKH JI0 TOBApHOH MaccChl
1,2 Xr BpeMsl BBIpAIIUBAHUS COCTABISAET 6 MECSIIEB B YCIOBHSAX TEIUIBIX BOJ; OTIHYAIOTCS YCTOHYUBO-
CTBIO K 3a0oneBanusiM [ 14, 15]. [maBHO# 0cOOEHHOCTBIO KIaPHEBBIX COMOB, OJarojapsi KOTOpO OHU
3aHSJIM 3aMETHOE MECTO B TEIJIOBOJHOW aKBaKyJIbType, SBISIETCS HAIMYHE CICIUALHOTO HajKadep-
HOTO opraHa IijIs AbIXaHus atMochepHbIM KuciaopoaoM [16]. Ot xabepHOi# MOJOCTH OTXOAMT IPEBO-
BUJHO Pa3BETBJICHHBIA HaJKaOEpHBIA OpraH, CTEHKH KOTOPOTO MPOHU3aHBI MHOKECTBOM KPOBEHOC-
HBIX COCY/IOB U HIMEIOT OYCHBb OOJIBIIYIO MTOBEPXHOCTH (pHC. 3).

[ S

. =S -
TR I Bt

Puc. 3. Monoas Clarias gariepinus (a) u HampkabepHbIN OpraH JbIXaHHs KIapueBoro coma (6)

IepcrieKTUBHBIMA OOBEKTAMU CaJIKOBOTO PHIOOBOJCTBA HA TEIUIBIX BOJAX SBISIFOTCA W APYTHE
MPEACTaBUTENN COMOOOPa3HbIX — MIMIIEOOBEIE COMBI: MAaHracuyc cuaMmckuii Pangasius sutchi (Fowler,
1937) u Pangasius hypophthalmus u3 cemeiicTa nmanracuesbix (Pangasiidae), KOTOpbIX Ha3bIBAIOT aKyJIb-
eBbIMU comaMu. [locieHui OTHOCHTCS K BUAAM, NMPOM3BOJMMBIM B MUPOBOW aKBaKyJIbType B CaAMbIX
OO0JIBIINX KOJIMYECTBAX, ero Aouis B yaoBax 2018 r. cocrasnser 4,3 % [1]. DTu ruipoOHOHTHI TOTYYHITH
HIXPOKOE MUPOBOE PU3HAHKE KaK MEPCIIEKTUBHBIE 00BEKTHI CaJIKOBOTO HHAYCTPUATLHOTO PHIOOBOJICTRA.
OHHM MOT'YT MCIIOJTB30BATHCSI JUTS CAJIKOBOTO BBIPAIIMBAHUS HA TETIIBIX BOJIAX 00BEKTOB YHEPTETHKH.

HecomueHHo, caJikoBoe phIOOBOJICTBO 00NafaeT psaoM mpenMyiecTs. Ho MOXHO BBIACTHTH
Y HETaTUBHOE BIMSHUE CAJIKOBOTO PIOOBOJICTBA HA BOJ0EM. M3-3a BBICOKHX IJIOTHOCTEH MOCAIKU PhIO
B CaJIKkax U UX MHTEHCHBHOTO KOPMJICHHUS] UCKYCCTBEHHBIMA KOPMaMH yBEIMYHBACTCS KOHICHTPALIUS
OpPraHUYECKUX BEIECTB B BOJOEME, T. €. 3aIIyCKAIOTCS MPOIIECCH BTPOPHUKAIINH.

Huoycmpuanvnan akeaxynromypa. B Poccun B IpeCHOBOIHBIX PHIOOBOHBIX X03SHCTBAX PA3HbBIX
TunoB B Hauasie X XI B. roj1oBo#t 001t 00beM TOBapHOU peIOHOM npoaykiwu coctasisut 105-128 Teic. T,
B TOM YHCJI€ PACTUTENBHOSIHBIX pbI0 — 28,5-35,0 ThIC. T, YacTUKOBEIX — 56,1-68,8 ThIC. T, TOCOCEBBIX —
11,5-14,0 ThIC. T, cUroBbIX — 6,5—7,5 THIC. T.; 0ceTpOBBIX — 2,1-2,7 ThIC. T. [IpOM3BOACTBO TOBAPHO PHIOBI
Pa3IMYHBIX BUIOB B MHIyCTPHAIBHBIX X03IWCTBAX B 3TOT K€ mepuoa coctasuio 15,1-19,5 teic. T [17].
B takux crtpanax, kak Hopserus, Ywnum, Kurait 1 Manus, o6bemM npon3BoICTBa PHIOHON MPOAYKINH
B HECKOITBKO JIECATKOB pa3 6osbie [18].

B mocnennue roipl A YAOBIETBOPEHHS PACTYIIETO MOTPEOUTENBECKOro cripoca Ha phIOy, Kak
OTKJIMK Ha HEOOXOJMMOCTh yBelnYeHHs 3((EKTHBHOCTH MPOU3BOACTBA, BO BCEM MHUpPE aKTUBHO pa3-
BHBAaeTCsl MHIYCTpHUaIbHas aKBaKynbTypa Ha 0aze Y3B. OHa mo3BoJsET MONydaTh 3HAYUTEIBHBIA BBI-
XOJ1 PHIOONPOTYKIINH C €MHHIIbI ILIOMAM MM 06beMa: Mo KiapueBbiM coMam 10 300 kr/m® u Gonee.
C nomomsio Y3B crnienuanucTsl UMEIOT BO3MOXKHOCTh 3aHUMATHCS KYJIbTHBHPOBAHUEM HITU COJIEPIKa-
HUEM T'HJIPOOHMOHTOB B YCIIOBUAX TPEOYEMOIr0 TEMIIEPATYpPHOTO pEKUMa. DTO MO3BOJISIET CYLIECTBEHHO
yBeNMUYUTh 3()PEKTUBHOCTH IPOU3BOJICTBA 33 CUET BHIPAIIIMBAHUS BHIOB-aKKIMMAaTH3aHTOB. [Ipu aTOM
HE HapyIIArTCs MPHUPOHBIC PKOCHCTEMBI. B CBsI3u ¢ pacmimpeHrMeM OMOTEXHOJIOTUH BBHIPAIUBAHUSL
B Y3B 1eHHBIX 00BEKTOB B MIPOIECC MOTYT BOBIEKATHCS HE TOJIBKO PHIOBI, HO U TEILIOMOOUBBIC TH/I-
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poOuonThl. Hampumep, BbIpaliMBaHHE aBCTPAMICKOTO  KpacHOKIemHeBoro paka Cherax
quadricarinatus (Von Martens, 1868) Ha Temnbix Bogax B Y3B MOXET CTaTh BaXHBIM 3JEMEHTOM
AKBaKyJIbTYPBI 110 IPOU3BOJCTBY SNUTHOM JENMKATECHON MPOIYKIINH.

PenupkynsuoHHble cucTeMBl B akBakyIbType (Y3B) mpeacraBisitor co0oi CI0KHBIE TIO COCTa-
BY KOMIUICKCHI, BKIIIOYAIOUINE YYACTKH BBIPALIMBAHUS PHIOBI M YUACTKH JKHU3HEOOeceueH sl DTO 1103-
BOJISIET MHOTOKPATHO UCTIONB30BATh OJMH U3 BAKHEHUIIIMX PECYPCOB IUIAHETHI — BOAY.

Hns obecniedenust TpedyemMoro kadectsa Boabl B Y3B ncmons3ytoTcss OMOQMIBTPEI, B KOTOPBIX
CKJIaJIBIBAIOTCS THAPOOHOIIEHO3BI, CIIOCOOHBIE K OYHCTKE BOJ B cricTeMe. OCTaTKH KopMa U SKCKPEMEHTHI
CO3JIAI0T HATPY3KY [0 OPTaHUYECKUM COeTUHEHUAM Ha Ononorndeckue GpuibTpel. HekoTopas noms npo-
JQYKTOB METa00JIM3Ma PhIO PacTBOPSIETCS, @ 4aCTh OPraHUKK HE00X0ANMO peoOpa3zoBaTh B Oe30MacHbIe
BemiecTBa. Oco0oe BHUMaHUE yIeNsIeTCs a30TOCOIepKalIM oTxo1aM. M3yueHrne ocoOeHHOCTEH THAPO-
O0HO1IeH030B OMO(PHIBTPOB MO3BOJISIET OLICHUBATH KAU€CTBO OUUCTKH BoJI. UHAMKAaTOpHOM TpymnmoH cra-
HOBUTCS epr(PUTOH, GopMHUPYIOLIHIACS Ha 3JIEMEHTaxX 3arpy3ku onodunbstpa (puc. 4).

Puc. 4. Buonorndeckre GpUITBTPH YCTAHOBOK ¢ 3aMKHYTHIM ITHKJIOM BOJIOCHAOKEHHUS:
@ — 0CETPOBOTO PHIOOBOIHOTO KOMILIEKCA;
6 — Ha kadeape «Boanbie 6ropecypcsl u akBakysisTypay @I'BOY BO «KI'DV»

st uccnenoBanus OMOIICHO3a MCIIOJIB30BAIM TUIACTHHBI JUIs oOpactaHuii [19], koTopble mpo-
CMaTPUBAIUCH €XKEHEAENBHO. [[anbHeNmMii aHanu3 OCyIECTBISETCS IIyTEM MUKPOCKOIIMPOBAHHUS 1101
HNOKPOBHBIM CTEKJIOM. [ MAPOOHOHTHI ONPEIeIISUTUCh JKUBBIMU 110 TAOJIMIaM U pucyHKam 1o [5, 19].

IIpoBeneHHOE HCCIIEIOBAaHUE BBISBUIO B MEPUPUTOHE OHODUIBTPA OCETPOBOTO PHIOOBOIHOTO
3aBoja 32 BUja U (GOPM OpPraHM3MOB, a B dKclepuMeHTanbHol Y3B kadenpbr «Boable GHopecypchl
u akBakynbTypa» ®I'BOY BO «KI'QY» npu copepxanuu B OacceiiHax pa3HbIX 00BEKTOB aKBaKYyJIb-
TypHl — 22 BUJa U OPM OPTraHU3MOB MepUPUTOHA.

Pacturensubie xryrukonocusl (Phytomastigophorea) npeacrasiens! B nepudutoHe onoduinb-
Tpa ocerpoBoro 3aBopa ¢opmamu Ceratium hirudinella (wacrora Bctpewaemoctn (4. B.) 50 %),
Chilomonas oblonga (25 %), Trachelomonas hispida (25 %). 13 ame6 Bcrpewanucs Polychaos
fasciculatum (25 %). B mnepuduroHe OuopmibTpa BCTpEHYaIHCh PAKOBHHHBIE KOPHEHOMKKH
(Testacealobosia), undpy3opun (Ciliophora), cpemum KOTOpBIX HIMPOKO TNPEACTABICHBI MEPUTPHXH
(Peritricha). Taxke oTMeHanch MIaHapUK, HEMATOIbI, KOJIOBpAaTKH. OIUroxeThl ObLTH MpeACTaBICHbI
2 sumamu: Aelosoma hemprichi (4. B. 100 %) u Chaetogaster diaphanus (4. B. 75 %). IHIEKCH AOMHU-
nupoBanus [lamus — KoBHaliku, paccuutaHHbIe TI0 CTpYKType nepudutona ouodmisrpa Y3B kaden-
PBI, TIPEACTaBICHBI Ha PHC. S.

Takum 00pa3om, K JOMUHHpYIOLIMM (opMaM B TNepUPHUTOHE OMOPHIBTPAa MOXKHO OTHECTH
Aelosoma hemprichi u3 omroxer. K cydpomunantam otaocsres Planaria sp., u3 meputpux — Euplotes
affinis, Vorticella picta typical, Aspidisca costata u3 xonosparok — Collotheca sp., Encentrum putorius
U3 paKOBUHHBIX KopHeHOxek — Arcella sp., memaroapl, u3 onuroxer — Chaetogaster diaphanus.
OcranpHbIe TPEICTABUTENN MEPUPHUTOHA OTHOCITCS K CyOJOMUHAHTAM IIEPBOT0 HOPSAAKA.
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Aelozorma hengrichi
Flanaria 3.

Euplofes qffinis
Forficella picta fppica
Collothaca ap

Arcella sp

Mematoda sp
Aspidisea costafa
Chaefogasfer diaphanus
Enconfrum puforius
Canfroppris aeuleata
Hemiophrys pleurosigma
Forficella campanula
Tachpsoma pallionalla
Asfasia sp
Paramecium pufrinum
Caratium hirudinella
Chilomenas oblonga
FPolpchaos fasciculafum
Lifomofus cpgrus
Muiohia armata

7 Il 1

02 4 é g 1012 14 16 18 20 22 24 26 28

nxmexe [Tamn - Kopmauxn

Puc. 5. Unpekcer nomuanpoBanus [lamms — KoBrarku nepudurona onodumstpa Y3B

kadenpsl «Boanbie 6uopecypcesl u akBakyinbrypay ®I'BOY BO «KI'DY» B 2020 r.

WHpekcrl BUAOBOTO CXOJCTBA B M3YyYEHHBIX OMOIEHO3aX OMOGMIBTPOB cocTaBuin: nHAeKc Ce-
pencena — 0,74, unnekc XKakkapa — 0,58, unnexc Maynrdopaa — 0,121.
IIpu omeHke KadecTBa BOA 1O COCTaBYy OMOIIEHO3a OMOGMWIBTPOB MPOBEACH THAPOOHOIOTHYE-
CKHUI aHAJIN3 MHINKATOPHBIX 3HAYEHHI OpraHnu3mMoB (puc. 6).

Yucio BUIOB-UHANKATOPOB, IIT.

=

R*=0,5964

y =-0,1607x°+ 1,0107x + 3,9

OJINTo

ommro § f-me3o

B-a-me30

3oHa carpobHOCcTH

0-M€30

N | HnuKaTopHBIe

y=-0,3214x+2,45x—1,22
™~ R?’=0,212

T10JI1

BHJIBI
tuoduwmTpa Y3B
Ha 6aze kad BEA

HuguxaTopHeie
BUAEI
SHoduETPa
OCETPOBOTD
3aBoga

Puc. 6. CooTHoOIIEHNE HHIUKATOPHBIX BUJOB Pa3HO 30HBI CaltpoOHOCTH

[To konuyecTBY BUIOB-UHANKATOPOB B OnodminbTpe Y3B kadenpsl ¢ pasHbIMU BHIAMH THIPO-
OMOHTOB B OacceliHax MpeoOiaany OpraHu3Mbl, XapakTepHble T -0-Me30canpoOHOl 30HBI, TaKHe
kak Hemiophrys pleurosigma (Stokes, 1884), Epistylis urceolata (Stiller, 1933), Euplotes affinis
(Dujardin, 1841), Aeolosoma hemprichi (Ehrenberg 1828).

B OuodunsTpe oceTpoBOro 3aBoAa Takke Mpeodiagald OpraHW3MBbl, XapakTepHble is -o-
me3ocanpoOHoit 30HbI, Takue kak Actinophrys sol (Ehrenberg, 1830), Hemiophrys pleurosigma
(Stokes, 1884), Epistylis urceolata (Stiller, 1933), Euplotes affinis (Dujardin, 1841), Tokophrya mollis

(Bitschli, 1889), Aeolosoma hemprichi (Ehrenberg 1828).

JaHHoe uccienoBaHue HHTEPECHO U TEM, YTO OHO IEMOHCTPUPYET YCIOKHEHUE BOAHOTO THIPO-
OmoIIeH03a, OPTaHN30BAaHHOTO ISl COAEP)KaHNS OOBEKTOB aKBaKyJIbTypPhl B UCKyCCTBEHHO CO3IaHHOM
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CHCTeME Ha MCKYCCTBEHHBIX KopMaxX. QOopMHPYIOMUICS CIOXKHBIA THAPOOHOIEHO3 obpacTareneil —
HabOp KOHCYMEHTOB pa3HOro mopsjaka. Takum obpazom, ppIOOBOIHAS CHCTEMA C DIIEMEHTAMH ITUPKY-
JSIPHBIX TEXHOJIOTUH CTAHOBHUTCS MMOA00HA IPUPOIHOI IKOCUCTEME.

AKeanonuka Kax popma axeaxynpmypbi. JlanpHeliiee pa3BuTHE IUPKYSIPHOIO MOAXO0AA IPU
9KcIuTyataiud Y 3B cocTouT B TOM, 4TO HE TOJIBKO BOJA MCIOIB3yeTCs] MHOTOKPATHO, HO U MIPOAYKTHI
JKU3HEIESITEIBHOCTU PhIO CIIy’KAT HCTOYHUKOM ITUTATENIbHBIX BELIECTB AJIS APYTUX OOBEKTOB BhIPAIIH-
BaHUsI, HAIPUMED B aKBAIIOHHKE.

AKBaroHHYEeCKast TEXHOJIOTHSI OCHOBAaHA HA COBMECTHOM BbIPAIllMBAaHUH OOBEKTOB aKBAKYJIbTYPBI
Y LCHHBIX BUJIOB PACTEHHI, KOTOpPBIE B IPOLIECCE POCTa YTHIM3UPYIOT IPOAYKTH MeTaboIm3Ma phio (a30-
THUCTBIE, KanuiiHble, HochopHbIE COeIMHEHUS, YTTICKHUCIIbIN ra3), pacTBOPEHHbIE B Bozie. Bona ounmiaercs
€CTECTBEHHBIM ITyTE€M U 000TaIiaeTcsi KHCIOPOAOM, OTCYTCTBYET HEOOXOJUMOCTh yIOOPSTh PacTeHHS,
KaK 3TO JIeJIaeTCs B THAPONOHUKE. TakuM 00pa3oM, akBallOHUKA — 3TO LIUPKYJISIpHAst ONOTEXHOJIOTHsL, OC-
HOBaHHAsI HA BTOPUYHOM HCIIOJIb30BaHUH HE TOJIBKO OTPaOOTaHHOH BOJBI, HO U METaOOJIMTOB PBIO.

AKBaItoHMKa aKTHBHO pa3BuBaeTcs B Hupepnangax, rae B pamkax npoekra EcoFutura paspabo-
TaHa TEXHOJIOI'W:A BbIpalllUBAHUA ITOMHUJIOPOB B 3UMHEEC BPEM B YCIIOBUAX aKBaIIOHUYECKOM YCTaHOB-
ku. B CIIIA, Kanane u EBporie akBaroHnka pa3BUBaeTcsl Kak BUA TOPOJCKOTO CEIHCKOTO XO3SHCTBA.
AMepuKaHCKHe WHKEHepsl u Omosiorn paspadotanu dgepmbl Aquaponics USA, cocrosimue U3 ABYX
KOHTEWHEPOB /ISl PBIO M A pacTeHui, HacocoB U Tpy0. B JIutee kommanus 3A0 «AKBarmoHUKa» 3a-
HUMAETCs BBhIpalIMBaHueM a(QPUKAHCKUX COMOB U Pa3UYHBIX PACTCHWH, TaKMX KaK JIATYK, HINWHAT,
MIpsIHBIE pacTeHus (YKPOII, METPYIIKa, KaneHayna, 6asunuk). [Belinapckas kommanus Urban Farmers
pa3paboTaiia KOHTEHHEPBI, COCTOSIINE U3 aKBapuyMa U MUHHOTOpoaa [20].

Pe3ynbTaThl 3KCIEPIMEHTAILHOTO BBIpAIIUBAHUS 0a3MIIMKa OBOIIHOTO (copT «DeliepBepk BKycay,
«EpeBanckwuii») u canata (copt «Maxaron» u «JIommo») B MOJENTbHON aKBallOHUIECKON YCTaHOBKE Ka-
thenper «Boansie bropecypcbl U akBakyinbTypay @I'BOY BO «KI'DY» npeacraBnens! Ha puc. 7 u 8.

a . 9]

Puc. 7. AxBanioHHYecKoe BhIpaluBanue canara (a) u 6asunuka (6)
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—X—Bwmnm "Peiteppepx Bxyca”, Carassius carassius
—&—Baunx "Epesancrast” Carassius carassiug
—o—Canar "Maxaron" Clarias ganepinus

—8—Canar "Jlamo", Clanias gariepinus

Puc. 8. I3meHenue Maccsl Oa3uinKa U cajgara
IIPH 3KCIICPUMEHTAIILHOM BBHIPALIMBAHUYU B CUCTEME aKBAIIOHUKH
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Kax BumHO W3 JaHHBIX puc. §, B 3MMHUI MMEPHOJ Ha METa0OIUTAaX PHIO XOPOIIO POCITH MPSHEIE
OBOIITHBIE KYJIBTYPHI — calaT U 0a3MINK, — IIPH 3TOM CaJiaT, BRIPAIIEHHBIN HAa METa0OINTaX KIAPHUEBBIX
COMOB, OTAHYaJICs 00JIee BBICOKOH CKOPOCTHIO MPUPOCTa MACCHI.

HccnenoBanus B IPUPOIHBIX SKOCHCTEMAaX MOKA3aJiM, YTO MPH BBIPAIMBAHUH B TIOJIUKYJILTYPE
OJTHW BHJBI PbI0 MOTYT OOECHeunTh MUTAHWE IPYTHMM BHAAaM 3a CUYET CBOMX 3KckpemeHToB [20, 21].
W3BecTHO, YTO 3KCKPEMEHTHI cofiepkar bonee 85 % BOABI, B MX CyXOM BemiecTBe Haxomutcs 7—17 %
ceiporo npotenna, 50 % yrneBosios, 15 % MuHepanbHbIX BemecTs [22].

B nocnennee Bpems B CIIA, banrnanem, Kutae, BeeTHaMe MOSBUINCH TIABAIONTNAE CHCTEMBI
akBarmoHuKH [23]. Takum 00pa3oM, aKBallOHWKA KaK IUPKYJSIPHBIA 3JIEMEHT aKBaKyJIbTYPHI MOXKET
UCIOJIB30BaThCsl B KOMOMHUPOBAHHBIX OnoTexHoorusx. [lo manabiM ®AQO, MIMEHHO aKBalTOHMYECKUE
TEXHOJIOTHH TIOJICP’KAaT SKOHOMHYECKOE Pa3BUTHE U YJIYUIIaT MIUTAHUE HACCJICHUS, YTO, B CBOIO Ove-
pellb, PEIIUT TI00ATBHYIO 331a4y CHA0KEHHS TIPOAOBOIBLCTBHEM [24].

3axinoyeHue

AKBaKyJIbTypa M aKBallOHWKA KaK CrelM()UIHbIE KOMIIOHEHTBI COBPEMEHHOTO arpapHoro CeKTo-
pa B pa3BUTHH OPUEHTUPOBAHBI HA HHAYCTPHAJIbHBIE TEXHOJIOTHH ITPOU3BOJICTBA C IPUMEHEHUEM LIUP-
KYJISIPHBIX TEXHOJIOTUH U1 3((PEKTUBHOTO MCIOJIb30BaHUs pecypcoB. OCHOBHBIMHU 3aJadaMy IPOH3-
BOJICTB SIBIISIETCSI CO3[aHHE CHHEpPreThdeckoro 3Qdekra npu oOBEAWHEHWH CHUCTEM MPOHM3BOACTBA
MPOJIOBOJIBCTBUS, COKpallleHue 00bEMOB HCIOIb3YEMbBIX BOAHBIX PECYpCOB, CHIDKCHUE YPOBHS 3arpsi3-
HEeHU, yBenndeHne 3EeKTUBHOCTH POU3BOJICTBA.

Bbonee 3¢ dexTuBHOE UCTIONB30BaHNE PECYPCOB PEATU3YETCS IPU UCIONb30BAHUH HUHAYCTPHAIIb-
HBIX (hOpM PHIOOBOJICTBA Ha TEIUIBIX BOJIAX, B TOM YHCIIE HA TEIUIBIX BOJaX OOBEKTOB DHEPTETHKH.

ITpu BBIOOpE POpM aKBaKyIBTYpPHI HEOOXOIUMO IMPABHIBHO MOA00PaTh OOBEKT BBHIPAIIUBAHUS.
B coBpeMeHHBIX yclIOBUSX HauOojee YCHEIIHbIM OOBEKTOM Ul BBIPAIIMBAHMS B YCIOBHAX TEIUIBIX
BO/I ITPY BBICOKHX IUIOTHOCTSIX MOCAIKH SBJISIOTCS Kiapuesbie combl Clarias gariepinus.

PenmpkymnsiuonHble cucTeMbl B akBakyibType (Y3B) mpeacTaBisioT ClIOXXHBIE 1O COCTaBy
KOMITJIEKCBI, BKJIIOYAIOIINE YYaCTKH BhIpAIlMBaHMS PbIObI U yyacTKH ku3HeoOecneuenus. OHU SBIA-
IOTCSl KOHLIEHTPATOpaMH IUPKYJISIPHBIX TEXHOJIOTHIA: MO3BOJISIFOT MHOTOKPATHO UCIIONB30BATh OJIMH U3
BRXHEHIIINX PECYPCOB IUTAHETHI — BOMY, MPH KOPMIJICHHH PbIO MPUMEHSITh UCKYCCTBEHHBIE KOPMa, CO-
3/1aBaTh aKBAIlOHMYECKHE KOMIUIEKCHI. Pa3menieHne npon3BOACTBEHHBIX MOIIHOCTEH B 3aKpPBITHIX I10-
MEILEHHSX M03BOJIsIET 00ecneynTh 3GEKTUBHOE KPYIIIOTOJUYHOE IPOU3BOACTBO BHE 3aBUCUMOCTH OT
KIMMAaTHYeCKUX yclaoBui. TakuM 00pa3oM, B CETLCKOX03HCTBEHHOE MPOU3BOJICTBO BOBJICKAOTCS JI0-
MOJTHUTEJIbHBIE TEPPUTOPUH C HU3KUM MPOLYKTUBHBIM CTAaTYCOM.

IIpoBeneHHbIE MCCIENOBAHHS BBISIBIIIM MHOT0OOpas3ue M CIOXKHOCTh OMocucTeM OHOQHUIBTPOB
B PEHUPKYJSIPHBIX YCTaHOBKAaX W TMOKa3aad 3()(HEKTUBHOCTH BBHIPAIIMBAHUS OBOIIHBIX MPSHBIX KYJb-
TYp B aKBaroHHKE.

Hcnonb30BaHue IUPKYJSIPHBIX AJIEMEHTOB B COBPEMEHHOH aKBaKyJIbType MO3BOJISIET MIOBBICUTD
9KOJIOTHYHOCTHh HHAYCTPUAIBHBIX IPOU3BOACTB M CHU3UTh HArpy3Ky Ha MIPUPOAHBIE IKOCUCTEMBI.
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ELEMENTS OF CIRCULAR TECHNOLOGIES
IN AQUACULTURE

M. L. Kalaida', M. F. Khamitova®, A. A. Kalaida®, S. D. Borisova®, V. V. Babikova®

Kazan State Power Engineering University,
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Abstract. The elements of circular technologies in aquaculture on various types of energy are
considered. The development of forms of aquaculture from pasture to industrial with an increase in
the share of circular technologies is shown. It is noted that the use of cage fish farming on the waste
warm waters of energy facilities is complicated by eutrophication at high fish planting densities and
the peculiarities of temperature and hydrochemical regimes. The need to select new aquaculture ob-
jects with a fast growth rate, thermophilic and not demanding to the oxygen content in the water is
noted: the African clarias catfish (Clarias gariepinus) is a promising object for growing in warm
waters. The possibilities of including other representatives of catfish - shilbovye catfish (Pan-
gasius) - are considered. It is shown that due to the expansion of biotechnologies for growing valu-
able objects in installations with a closed water supply cycle, thermophilic hydrobionts, for exam-
ple, the Australian red-clawed crayfish Cherax quadricarinatus, can be used as elite delicatessen
products. It is shown that the complex hydrobiocenosis of fouling is formed by a set of consults of
different orders. A fish-breeding system with elements of circular technologies becomes similar in
structure to a natural ecosystem. The results of experimental cultivation of spicy vegetable crops on
the waste products of carp and clary catfish are presented. Aquaculture and aquaponics as specific
components of the modern agricultural sector in development are focused on industrial production
technologies with the use of circular technologies for the efficient use of resources.

Key words: aquaculture, reservoir, the reservoir-cooler, charge, air recirculation system, biofil-
ter, periphyton, aquaponics.
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