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OLEHKA TEMIMOB POCTA MOJIOAM LUMMA ACIPENSER NUDIVENTRIS BbIPALUMBAEMOW B
AKBAKOMNNEKCE FOHL| PAH
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AHHOTauuA. B craTbe OMMCbIBAETCA OuUEeHKa (U3MOIOrMYECKOro COCTOSIHUS MOMOAM  LuMMa,
BbipalLyBaeMoi B akBakommniekce tOHL, PAH. MpoBoaunTcs oLeHKa pbiboBOAHO-6MONOrMUYECKMX NoKasaTenein.
O6ocHoBbIBaETCS HEOHX0AMMOCTL BbIpaLLMBaHUS 3TOMO BUAA B YCTAHOBKAX 3aMKHYTOro BOAOCHAOXeHMS.

KnroueBble cnoBa. YCTaHOBKAa 3aMKHYTOrO BOAOCHabxeHus, wwn, pbiboBoaHO-buonornyeckme
nokasartenmu.

ASSESSMENT OF GROWTH RATES OF ACIPENSER NUDIVENTRIS THORN JUVENILES GROWN IN
THE UNC RAS AQUATIC COMPLEX
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Annotation. The article describes the assessment of the physiological state of the juvenile thorn,
grown in the aquatic complex of the YUNC RAS. The assessment of fish-breeding and biological indicators is
carried out. The necessity of growing this species in closed water supply installations is substantiated.
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BBepeHue. Ha cerogHsawHUA AeHb MOYTM BCE BUAbI OCETPOBLIX PbI6 SBASIOTCA pPeakuMU WUn
HaxoAsATCs Ha rpaHu Mcye3HoBeHus. CaMol ManovMCieHHOM cpeamn 0CeTPOoBLIX pblb sBnsieTcs wun (Acipenser
nudiventris) [1].

B uensx BOCCTAHOBMEHUSI UCYE3AOWMX NOMNYNSLUMIA UKW B3aMEH YXXE MCYE3HYBLUMX LienecoobpasHo
(hopMMpoBaHME UCKYCCTBEHHbIX cTag [2].

C npoBepeHveM paboT MO CO3A4QHMIO W 3KCMyaTauuMum MaTOuHbIX CTaf, CBs3aHa JanbHeuLas
MepcnekTMBa pasBUTUS OCETPOBOACTBA B LIEMSIX BOCCTAHOBIEHUS MOMYSILIMIA.

YuntbiBas katactpoduueckoe nageHne YMCIEeHHOCTU LWKMNa B eCTECTBEHHbIX BOAOEMAX, @ TaKXe ero
MOSIHOE MCYEe3HOBEHWE Ha 6osbluen YacTW UCTOPUYECKOro apeana, CoXpaHeHue 3TOro BuAa OT MOJSIHOro
BbIMMpaHUs ByaeT onpeaenaTbCs COCTOSIHMEM ero UCKYCCTBEHHOro BOCnpom3BoacTBea [3].

OpHoli M3 Haubonee nepcnekTMBHbIX (OPM  MHAYCTpUANbHOMO  pbiGOBOACTBA  SBMSETCS
KyNbTUBMPOBaHME TMAPOBMOHTOB B YCTAHOBKAaX C 3aMKHYTbIM LMKIOM Bogoobecneuenus (Y3B) [4].

CeroHsi WMHTEHCMBHbIE TEXHONOMMW BblpaliMBaHMS MO3BONSAIOT CYLWECTBEHHO YBE/IMYUTL BbIXOA
TOBaPHOWN NPOAYKLUMM U AAIOT BO3MOXHOCTL KOHTPONIMPOBATb YCI0BUS BbipalumMBaHus. Ho BbICOKME NMNOTHOCTH
nocagky 3a4acTyto OKasblBalOT OTpULATENBHOE BUSHUE HA (HU3NONOrMyeckoe CoCTosHME pblb.

B cBA3# C 3TWUM Mpu pa3BeAeHuM OCETPOBbIX PbI6 B YCNOBUSIX WHAYCTPUANbHOW aKBaKynbTypbl
BO3HMKaET NOTPebHOCTb B NOCTOSIHHOM KOHTPOsie OU3MONIOrMYeCcKkoro COCTOSHUS BblpallMBaeMbIX 06bEKTOB.

OavH M3 KIHOYEBLIX MOKasaTenei Mpu OueHKe pasBUTUS pbibbl B ycroBusx Y3B 3T0 nokasaTtenu
npupocTa Macchl Tena.

Llenbto paHHOW paboTbl sBRsSieTCa aHanu3  pbiboBOAHO-6MONOrMYeckMX U (U3NONOrUUECKUX
rokasaTenieil Mofoav Wuna, BbipaluusaemMoit B akBakommnekce FOHL, PAH. B xoae nccnegoBaHust AaHHbIN BUA
rokasas XopoLuMe TeMMbl poCTa 1 BbICOKYIO NPUCoco659eMoCTb K YCIOBUSAM UCKYCCTBEHHOIO BblpallnBaHus.

MaTepuansbl u MeToAbl. VccnegosaHns NpoBoAMY B akBapuanbHOM KoMrnekce KOxxHoro HayyHoro
LleHTpa PAH. O6bekT uccnegoBaHust - MOoAb WuWMa. BoipawwmBaHue ocywecTsnsinm B 6accenmHax 2x2 M.

KopmneHne npoBoaMnAun BPYYHYIO, UCMONb30BaIM KoMbukopMoM Prometrica (npotenH — 45%, xwup —
15%, knetyatka — 2%, 30na — 8,5%, obwmit bocop — 1,1%).
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TeMnepaTtypa BoAbl B YCTAHOBKaX 3aMKHYTOro BOAOCHabXeHWs noaaep>xmBanach Ha ypoBHe 21- 22°C,
KOHLEHTpaLMsl pacTBOPEHHOro kuciopoaa B HaccelHe coctaBuna 8-9 Mr/n. AKTMBHas peakuust cpegbl
Haxoawnacb B AnanasoHe 7-8, YTo SBNSETCS ONTMMabHOW BEMUMHOW AN HOPMASIbHOW XXM3HEeAeaTeTbHOCTH
OCETPOBbIX.

OcHoBOWM Aans onpefeneHvst TeMMnoB pocTa ObiiM fAaHHble Macchl Tena, CPefHECYTOYHOro U
abCconoTHOr0O NpMpoCTa, TaK Xe Oonpeaensnv BbbKMBAeMOCTb. [N 3TOr0 MpOBOAMAM  KOHTPOJbHbIE
B3BELUMBAHNSA, B pe3yfbTaTe KOTOPbIX ONPeaensin CPeaHIo Maccy pblbbl U KOPPeKTUPOBanM CyTOYHYHO
HOpMY KopMmreHus. [ns 6onee TOYHOrO OMpeaeneHnss CKOPOCTW pocTa  BblUUCASANM Ko dUUMEHT
MaCCOHAKONMIeHus.

[ns onpeaenexns hp1snonorMyeckoro COCTosIHUS pbibbl MPOBOAMM 06LIMI aHaNU3 KPOBW.

3abop KpoBM 6pann M3 XBOCTOBOM apTepUW, Yy TONOAHON pbibbl, BblIAEPXAHHOW B XOPOLIO
Q3pUpPOBaHHON BoAe B TedeHue 5 - 10 MUHYT nocsie oTnoBa. MecTo NyHKLUUK BbICYLLUMBAIN BaTHbIM TaMIMOHOM
ANS yaaneHus cnvsu. [ns B3siTUs KPOBM MCMOJb30Basv WNPUL, C MUHBEKLIMOHHOW UIIoN. MecTo B3SITUSi KPOBW
He OKMManu Bo u3bexaHue nonajaHus TKaHEBOM XUAKOCTU, NCKaXaloLWen pe3ynbTaTbl.

M3yyasa remaToniorMyeckMe nokasaTenu, Onpeaensnn: remMaTtoKpuUTHOE YUMCNO — WCNOMb3ys
KanunnspHble TpybKM 3anosiHEHHbIE UCCNEN0BaTENbCKOW KPOBbio, LeHTpudyry Skyline CM-70 npu ckopoctu
7000 06./MnH. F'emaToKpuT Bbipaxkanu B n/n. CKopocTb ocedaHus sputpoumTtoB (CO3) B nnasme Kposu —
onpegensnm metogoM [laHyeHkoBa 3a 1 4yac M Bblpaxanu B MM/Y. YMCNO 3pUTPOLMTOB, MIH./MKN —
onpegensnm B kamepe opsieBa. lNoacyeT NponsBoANAM CYCTS 2 MUHYTLI NOC/E OCeAaHUS SPUTPOLIMTOB Ha
[JHO Kamepbl. YpoBeHb H6enka B CbIBOPOTKE KPOBU ONpeaensiiv ¢ nomoubio pedpakromepa NP®-45462M.

Pe3synbTaTtbl. [1n151 OLEHKM CKOPOCTV POCTa LUMNa pPasgenuan Ha ABe rpynnbl No 75 WT B KaXaon.
Mepsas rpynna (KpynHble) — 6onee KpynHble 0cobu, C onepexarowmm pocToM, BTopas — 0cobu cpeaHero
pa3mepa (cpeaHue).

Poiba u3 nepBoOi rpynnbl B Hayane WCCNedoBaHW uMena, cpegHiold Maccy 306,7 © K KOHUY
uccnegyemoro nepvoga AoCTuriia Maccbl 558 r. Pbibbl, OTHOCSLWIMECS KO BTOPOM rpynrne, B Hayane MMenu
Maccy 274 r, a K KOHUy gocturim 564 r (Tabn. 1).

CKOpOCTb pocTa B 06eunx rpynnax rnposiBUiacb OT MEHbLUMX 3HaUYEeHU A0 60ree BbICOKOrO YpPOBHS,
6onee nocTeneHHoe yBennyeH1e cpeaHein Macchl Habnoaanock BO BTOPOK rpynne (cpeaHuve).

3HaunTenbHOE yCKopeHue pocTa pblb Habnoaanock K KOHUY 3KcrnepuMeHTa. Ha yeTBepToM Mecsaue
BblpaLLMBaHMs, HECMOTPS Ha OTCTaBaHWE MO CPefHe Macce BTopas rpynna NpeBbicua nokasaTerib.

Tabnuua 1 — PbiboBogHO-6MONOrMyeckas xapakTepucrmka wuna

MNepuog 1 MNepwuog 2 Mepvoa 3 MNepwvoa 4
MokasaTenu 1 2 1 2 1 2 1 2
rpynna | rpynna | rpynna | rpynna | rpynna | rpynna | rpynna | rpynna
Macca 306,7+ 274+ 366+ 303+ 439+ 379+ 468+ 465+
HayvanbHag, r 8,6 8,9 7,5 11,4 11,7 15,2 11,9 16,1
Macca 366+ 303 439+ 379+ 468+ 465+ 558+ 564+
KOHEYHasi, r 7,5 11,4 11,7 15,2 11,9 16,1 18,2 19,1
ABCOIOTHIN 50,3 29 73 76 29 86 90 99
npupocT, T
OtHocuTenbHbIV 19,3 10,5 19,9 25 6,6 22,6 19,2 21,2
npupocT, T
CpearecyTouHbin |4 o5 0,96 2,43 2,53 0,96 2,86 3 3,3
npupocT, r/cyT
CpepHecyTouHas
CKOPOCTb pPOCTa, 0,5 0,2 0,5 0,6 0,1 0,5 0,5 0,5
%
KoapdmumeHt
MaCCOHaKomMnneHus, 0,03 0,01 0,03 0,03 0,01 0,03 0,03 0,03
(S
BbknBaemMoctb, % 100 95,1 98,9 96,2 96,7 98,7 96,6 100
Kopmosov 2,6 9,7 2 1,5 15,6 1,5 1,7 1,4
KoapduumeHT, ea

B xope akcnepuMeHTa OTMeyeHa CXofHasi KapTUHA U3MEHeHUsl CpeAHEeCYTOYHOW CKOPOCTU pOCTa, a
BOT MnokasaTtenu abCconoTHOMO M CpeaHECYTOYHOro MpUpOCTa MMEKOT pa3HOHArNpaBneHHYID TEHAEHUMIO Ha
NPOTS>KEHUM BCErO Nepuoa BblpallMBaHWs Y ABYX pa3MepHO-BECOBbLIX rpyrn.

AHanusnpys 3HadeHust koadduumeHTa MaccoHakonnenns (puc. 1) BuaHo, 4to 6onee nocreneHHoe

123



M3MeHeHWe nokasaTens 6binu y BTOPOM rpynnbl. B nepBol rpynne, 0TMEYEHO pe3KOe CHMXKEHME B TPETbEM
nepuoae BblipalliMBaHus. MakcMMasnbHoe 3HadeHne B obomx HaccerHax coctaswno 0,03 ea.

®m 1 rpynna =2 rpynna
0,03 0,03 0,03
0,04 -
! 0,03 0,0 0,03

0,03 -

0,02 -

0,0
0,01 - 2 rpynna
1 rpynna
0 I I I I py

Mepuog 1 Mepuog 2 Mepuog 3 Mepuog 4

PucyHok 1 - IaMeHeHWe BennumHbl ko3dhurumMeHTa MacCOHAKOMIEHNS MOIOAM LUMMA BblpalUMBaAeEMO B
akeakomnnekce HOHL PAH

BaxkHbIM Moka3aTenem npu oueHke 3(MPHEKTUBHOCTM KOPMJIEHMSI SIBNSIETCS BEMYMHA KOPMOBbLIX
3aTpaT. M3mMeHeHne KOpMOBOro KoaddurumeHTa BapbMpoBasno B 4O0CTaTOYHO 6onblumx npegenax (1,4 — 15,6).
Bonee addhekTMBHOE BAMSIHWE NUTATENbHbIX BELECTB, NMPUMEHSIEMOr0 KOpMa OKa3asiocb BO BTOPOM rpynne,
30ecb Habnoganack camMas MasneHbkasi BenuMumMHa KopMoBoro koadduumeHTa. bonee npotnBopeursoit 6bina
TEHAEHUMS] U3MEHEHMSI MOKasaTessl KOPMOBOro KoadduumneHTa B NEpPBO rpynne, pasHuua Mexay caMbiM
60/bLUMM 3HAYEHNEM U CaMbIM HU3KKMM cocTasuna 13,9 (puc. 2).

M3MeHeHne BenMuMHbI KOPMOBOMO KO3(MULUMEHTA HaNpsSMyl0 3aBUCMT OT M3MEHEHMsI Macchl pblb,
CaMoe BbICOKOE 3HayeHue Habnaanock B Nepuos HamMeHbLIEro npupocTa buomaccel B 6acceiiHe.

m1lrpynna ™2 rpynna

20

15

10

2 rpynna

Mepuog 1 1 rpynna

Mepuog 2

Mepuvoa 3
pyioA Mepuog 4

PycyHOK 2 - VI3MeHeHWe BennUMHbl KOPMOBOIro Ko3dduLmMeHTa MOMOAN LWKMA BbipallMBaeMon B
akeakomnnekce KOHL PAH

C uenbto aaTb 06y OLEHKY (DU3MONOrMYECKOMY COCTOSIHWMIO MOMOAM LuMMa MpOBOAMAM 06NN
aHanM3 KPoBMW. DTO OAMH M3 06LEAOCTYMNHbIX CrOCo60B AaloWMin NpeACcTaBNeHNE U BO3MOXHOCTb PacKpbiTb
HEeCOOTBETCTBME MM OTKSIOHEHWE B OpraHu3Me pbib.

O6Wuii CbIBOPOTOYUHbIN 6EMOK KPOBM CUMTAETCH aKTUBHBLIM MPU3HAKOM MOKa3biBaloWmM obliee

124



COCTOSIHME OpraHmn3Ma, MOCKOMbKY CTPEMUTENBHO pearnpyeT Ha pasfvyHble akTopbl. Bbicokoe coaepxaHue
6enka B CbiIBOPOTKe KpoBW pblb B Npeaenax yCTaHOBEHHbIX HOPM BASeTCs 61aronpusaTHbIM MPU3HAKOM.

CornacHo nuTepaTypHbIM AaHHbIM KOHLUEHTpauus 6enka B CbIBOPOTKM KPOBM Y OCETPOBbIX Pbl6
HaxoauTca B npeaenax 20,0 — 40,0 r/n [5]. lNpoBeaeHHble WCCnefoBaHMS MNOKasanu CoAepXKaHue
CbIBOPOTOYHOro 6enka y MOMoau LunMna CoAepXXallunxcsl B YC/IOBMSIX akBaKOMJIeKCa, HaXxoauiock Ha ypoBHe
15,5 r/n, n 16,2 r/n, 4TO HWXE HU3MONOrMUYECKON HOPMbI. MOHMKEHHAs KOHLIEHTpaUmMs 6efka B CbIBOPOTKE
KpOBE MOXET CBMAETENbCTBOBATb O HEAOCTATOYHOM MMTATENIbHOCTU KOpMa, B pe3ynbTaTe 3aMefsieHHOMY
TEMMY poCTa M HapallMBaHWS MblLLEYHOM MacChl.

Ewe oaHMM u3 nokasaTtenei obLiero CoCTosHUS OpraHv3Ma SIBMISIETCS FEMaTOKPUT — COOTHOLLEHWE
yucna apuTpoUmTOB K 06beMy MnasMbl KPOBM. DTOT MOKasaTeslb MCMOMb3YyT, YTObbl OLEHUTb HanuMume nnm
OTCYTCTBME MATOreHHbIX 3aboneBaHUA. Ero MOBbLIWEHNE WAW  CHUXXEHME OTHOCUMTESIBHO  HOPMbI
CBMAETENbCTBYET O Hanuumm 3abonesaHmsa unm crpecca [6].

O61beM KpacHbIX KpOBSIHbIX KIIETOK B KpOBWM BapbupoBan B npegenax 0,31 n/n gns 1 rpynnel n 0,27
N/N ans 2 rpynnbl, YTO YKa3blBAEeT Ha OTCYTCTBME 3a60/1€BaHNI BbI3bIBAEMbIX BPEAHBIMWU MUKPOOPraHU3MaMu.

CkopocTb ocefiaHus apuTtpouutoB (CO3) — nokasaTenb OTpaxalowmin npouecc 06pa3oBaHus
TPaBMaTUYECKUX M BOCTANITENbHBIX 3aboneBaHnit. B dusmnonornyeckon Hopme Afs OCETPOBLIX BUAOB pblb
CO> konebnetcsa B npegenax 1-6 mm/y [7]. B oboux rpynnax He npeBbicMn 7 MM/u.

Konuuectso spuTpoumtoB B 06eMx rpynnax Haxoaunocb Ha OMTUMasbHOM YypoBHe (Tabn. 2).
KOHLEHTpaLUMsi 3pUTPOLMTOB MOXET MEHSTbCS B 3aBUCMMOCTM OT PasMEpPHO-BECOBbIX MokasaTtenen, nmbo
MOXeT 6bITb 06yCcnoBneHa Ce30HHOCTbIO.

Tabnuua 2 — Pu3nonormyeckne nokasaTenn Kposu Lwmna

MNoka3aTtenu 1 rpynna 2 rpynna
emaTokpuT, n/n 0,31+0,006 0,27+0,029
benok B CbIBOPOTKE KPOBW, /N 15,5+0,23 16,2+1,64
C0O3, MM/yY 5+2,1 6,3+1,9
YnCNo spuUTPOLMTOB, MIH/MM3 0,83+0,16 0,78+0,37
CpefiHuit 06BEM 3PUTPOLIMTOB MKM3 3734 346,1

Ha ocHoBaHMKM gaHHbIX Tabnuubl N2 2 MOXHO caenaTtb BbiBOA, YTO Ha (hoHe 0bLero npMpocTa Macchl
Tena 3a BPeMs UCCNeAoBaHusl, He BCe (PU3MONOrMyeckme rnokasaTennm MOSoAM BblpallMBAEMON B YCIIOBUSX
3aMKHYTOro BOAOCHabXeHMs COOTBETCTBOBANMN HopMe. Moka3aTenb 06Lero cbiIBOPOTOYHOro 6enka okasancs
3aHMXXEH, 4YTO MOXET TrOBOpUTb O HEenpaBWIbHOM BblIbOpe KOpMa M HeobxoAMMOCTU HEKOTOPbIX
KOppeKTUpyloWwmx AencTBui. OcTanbHble MoKas3aTeNM BapbMpOBanu B MpeAenax HOpMbl, YTO FOBOPUT 06
YOOBNETBOPUTESNIBHOM COCTOSIHUM Pblb.

He cMOTpsSi Ha CHWXEHME HEKOTOPbIX MoKa3aTesnie, BbDKMBAaEMOCTb B MEpPUOA  MCCleaoBaHWUM
OCTaBasnacb Ha BbICOKOM YPOBHE W coCTaBuna Ans nepsoi rpynnbl 92,3%, ans sTopoit — 90,2%.

BbiBoAbl. OCobbIi MHTEPEC ANS aKBaKy/bTypbl NPEACTABASET UMM, SBASIOWUACA Ha CErOAHSILLIHWIA
[eHb peikuM, NPaKTUYeCcKn UCHE3HYBLLUUM BUAOM OCETPOBbIX pbib [3].

M3yyeHne apanTauum wmna K KOHTPOJMPYEMbIM YCOBMSIM BbipaluMBaHWUS MMEIOT MpPaKTUYECKYHO
3HAYMMOCTb, TaK Kak 3aTparmealoT nNpobnemMy BOCNpPOU3BOACTBA OAHOMO U3 peaKunx, HaXOAsLMXCA Ha rpaHu
NCYE3HOBEHMS BUAA OCETPOBLIX pbIb.

MpoBefeHHble MCCNeaoBaHWs roBOpPST O  LenecoobpasHOCTM U BO3MOXHOCTM 3 dEeKTUBHOro
BblpalLMBaHMs 3TOro peaKoro Buaa B LENsIX MCKYCCTBEHHOrO BOCMPOM3BOACTBA.

Tak e yCTaHOBMEHO, Y4TO Ansa cbanaHCMpOBaHHOIO KOPM/IEHWUS MONOAM LMna HeobxoanMo BblIbMpaThb
KOpMa COOTBETCTBYIOLLErO KayecTsa.
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