CEJIbCKOXO3SMCTBEHHAS BUOJIOT U, 2022, Tom 57, Ne 4, c. 803-816

VIIK 639.51:639.3.043.2 doi: 10.15389/agrobiology.2022.4.803rus

IMOJAPAIIIMBAHUE MOJIOAU PAKA Cherax quadricarinatus (Von Martens,
1868) C IPUMEHEHUEM KOPMOB J1JI1 OCETPOBBIX BU/J10B PLIG*

JI.B. ITYMEMKO! =, B.A. APBICTAHTAJINEBAZ, A.A. EBPYMOBA!

KyasTHBHpOBaHME ABCTPAJMIACKOTO KPACHOKIEMHEBOro paka Cherax quadricarinatus (Von
Martens, 1868) eiie HeZOCTATOYHO OTPAOOTAHO M PACHPOCTPAHSETCS B CTPAHAX C YMEPEHHBIM M CYO-
TPONMYECKUM KJIMMATOM, I/ie BbIPAIIMBAHWE HAYMHAETCS B KOHTPOJMpPYeMbIX ycjoBusx. B Poccuu tex-
Hosiorum BeipammBanus C. quadricarinatus HAXOAATCSA HA CTAJMU PA3padOTKU M MOKA3aTed OUONPOIYK-
MM HAMHOTO cKpomHee. MoJioab paka 0oJiee TpeOOBaTebHA K KOPMaM, /Jisi €e OBICTPOro pocTa Heoo-
XOIUMO cojiepkaHue B HUX Oeika He MeHee 30-50 %. CraproBbie KOpMa Jjisi OCETPOBBIX BHIOB PbIO
HMEIOT COOTBETCTBYIOIME MOKA3aTeNH, YTO OTKPbIBAET MEPCHEKTHBBI HX MPUMEHEHUs1 B pakoBoacTee. B
HACTOSIIIeil padoTe BIEpBbIe YCTAHOBJIEHBI HOPMbI KOPMJIEHHS, CKOPOCTh POCTA, BbDKHBAEMOCTh M remMa-
TOJIOTMYECKHE MOKA3aTeJM MOJIOAM PaKa MPH HCHOJIb30BAHUH CTENMATU3HPOBAHHBIX KOPMOB LISl OCETPO-
BbIX BHIIOB PbI0 C comepxkannem Oeika 46 %. Ilenb uccienosanuss — u3yynth 3¢G(eKTHBHOCTH MpUMe-
HEeHHS KOMOMKOPMOB /ISl OCETPOBBIX BHIOB PbI0 M MX BJIMSHHE HA NMOKA3aTeJad reMoauMdbl npH BbIpa-
HIMBAHUH MOJIOIM ABCTPAJIMIICKOT0 KPACHOKJIEIIHEBOTO PaKa. DKCIEPHMEHT NMPOBOAWIM HA 0a3e Ou3Hec-
unkybaropa KydaHckoro rocynapcteeHnoro ynuepcurera ¢ 21 mions mo 22 asrycra 2019 roma. Uc-
M0J1b30BAJIM MHOTOSIDYCHYIO YCTAHOBKY 3aMKHYTOro BOAOCHAaOkKeHus1. [[J1s 9KcnepuMeHToB 0TODOpaIM 0Ofi-
HOBO3PACTHYI0 MOJIO/Ib ABCTPAJIMIICKOr0 KPACHOKJIEIHEBOrO paKa co cpeaneii maccoit 150 mr (480 3k3.)
OT Tpex caMoK. B BbipocTHbIe eMKOCTH paccaxuBaiu no 160 ocodeii. PopMUpoBaIM TPU IPyNNbI, pa3-
JIMYAIONIMECS CYTOYHOI HOPMOii KopmJieHus: (B mpoueHTax ot omomacesi): I rpynma — 9 %, II rpynna —
6 %, III rpynna — 3 %. MoJoap kopvuau asa pas B cyTku (B 990 u 18%0) rpanyimpoBannbiM KopmMoM
s ocerpoBbix BuaoB puid Coppens vital («Alltech Coppens B.V.», Hunepaanapr) (0,8-1,2 mm) c
conepxanuem oeaka 46,0 %. Kaxapie 8 cyr (21 uioas, 29 uions, 6 aBrycra, 14 aBrycra, 22 aBrycra)
OLIEHHBAJIM BbIKMBAEMOCTb, MHIAMBUIYAJBHYI0 MACCY, MPUPOCT OMOMACCHI M KOPPEKTHPOBAIU (hakTHye-
CKYI0 CYTOYHYI0 HOPMY KOPMJIEHHS C Y4eTOM H3MEHEHUsI YMCIEHHOCTH W OMOMACCHI IKCIEPUMEHTATBHBIX
rpynn. B koHue skcnmepumenta (Ha 32-e cyt) ordupanmm mo 13 ocobeit maccoii ot 0,67 no 1,39 r,
MOJIBEPrajiy X Bapke, MOCJI€e Yero HHIMBHAYAIbHO B3BENINBAIM H OTIEJISIM MSACO OT Kapamakca M JIpyrux
HeCbeI0OHBIX YacTeil Teja, MAco B3BemMBATU. B KOHIle IKCepMMEHTa ONpeaeisiia odlee YicIy reMo-
muroB (OYT) u nomo rpanyiouuroB B remosumpe paka. [IpokasbiBaau KYyTHKYJTy B OCHOBAHMHU NEPBOi
napbl IJIEONOJ C BEHTPAJIbLHOW CTOPOHBI MEPBOrO CerMeHTa a0I0MeHa WM MUKDONMIIETKOH HM3bIMAJA He-
00JbIIOE KOIMYECTBO TeMosimMpbl. Menuansl KaK ycpeIHEHHbIE MOKA3aTeqd B KOHIE JKCMEPUMEHTA
obm caeayrompuvu: mHa pakos B I u II rpymmax — 3,50 cm, B III — 3,40 cm; macca B I rpynne —
0,94, Bo II — 0,98 r, B III — 0,89 r. CraTHCcTHYECKH 3HAYMMBIX PA3JIMYMi MEKAY TPyNnamMm He
BbisiBUIIM. B Hayane paGoThl B eMKOCTH paccaxuBaiu no 160 ocodeii, MTOroBbIii 0TXOX COCTABHI B
I rpynne 57 ax3. (35,6 %), Bo I — 62 a3k3. (38,7 %), B III — 58 3k3. (36,2 %). He HaOmoaanocnh
CTATUCTHYECKH 3HAYMMBIX pa3iamunii no OUT u nose rpanyiouuroB Mexny rpynnavu. Cpennue 3HAYEHUS
OUT' nHaxomwmich B auanazoHe ot 1005 mo 1073 wr/mMka, goau rpanyiomutos — ot 20,1 mo 21,1 %.
Meaunanbi no OUTI 661 cenyommumu: I rpynna — 965 wr/mki, I1 — 840 wr/mkn, IIT — 1101 wr/mMKa;
no aoJie rpanyJjomuros B I rpymne — 21,1 %, Bo II — 20,1 %, B III — 20,6 %. O0mee YyncI0 reMOUMTOB
Y PAKOB NPH Pa3HBIX CYTOYHbIX HOPMAX KOPMJIEHHS He 3aBHCEJNIO OT J0JM TPAHYJONUTOB ¢ KO3 uimeH-
Tamu Koppeasimiu ot —0,02 no —0,08. OTHoCHTeNIBHBI MPUPOCT GMoMacchl cHkasics ot 99,8 1o 17,6 %
B I rpynme, or 102,6 10 19,1 % — Bo II rpynne, ot 105,4 no 16,9 % — B III rpynne. YnenbHas
CKOpOCTb pocTa ouomacchl cocrasuia ot 8,6 10 2,0 % — 8 I rpynne, or 8,8 10 2,2 % — 8o II rpynne,
or 9,0 10 2,0 % — B III rpynnme. Boixon Msca B ONBITHBIX FPyNmax y MOJIOAM PaKa NOCTOBEPHO He
pasmmyaicsa. Cpeanue mokasarenm Haxomwmch B nperenax ot 31,1 mo 32,5 %. Y 1 onbiTHO# rpynmbi
ObLIM 3a(MKCUPOBAHBI HAMOO.IbIINE 3aTPaThl KOPpMa, pasubie 2,00 en., Toraa kak Bo II — 1,47 en., B
III — 0,72 en. Huskue 3arpatol kKopMa B 111 onbiTHOI rpynme ¢ cyToyHoil HOpMOii Kopmienus 3 % mpu
OJM3KUX MOKA3aTeNsAX MPUPOCTA, BbDKHBAEMOCTH, CPEAHMX MACC, JUIMH M MX MeIHAH CBUIETEJIbCTBYIOT
00 3ddekTBHOM ycBOeHHM KopMa MoJioabio C. quadricarinatus v M30bITOYHON HOpPME KOPMJIEHHS B
OCTAJIbHBIX TPyNNax.

KmoueBbie cioBa: Cherax quadricarinatus, aBCTPAIMACKAIA KPACHOKJICIIHEBBIN PaK, MOJIOIb,
KopMJjieHue, reMoyimmMda, reMOuuThbl, TPAHYJIOUUTbI, YCTAHOBKA 3aMKHYTOrO BOJIOCHAOXKEHHUS.

ABcTpanuiickuii KpacHoKIelHeBbl pak (Cherax quadricarinatus) OTHO-

* PaboTa Obu1a YacTUYHO NoaepKkaHa MOHIOM COAEHMCTBIS MHHOBALIMAM B paMKax BbinoHeHuss HUP «PaspaboTtka
OMOTEXHOJIOTMH BBIPALIIMBAHUST MOJIOIN OOBEKTOB aKBAKY/IBTYPBI C TPUMEHEHNEM BOJIbI C U3MEHEHHBIMU (BU3UKO-
XMMUYECKUMU CBOMCTBaMm» 1o mporpamme «YMHUK». Jorosop 11100TY/2016 ot 20.02.2017.



CUTCS K TEIUIONIOOMBBIM OOBbEKTaM aKBaKyJbTYphbl U 00J1alaeT LIEHHbIMU TOTpe-
OUTENbCKUMM U XO3SMCTBEHHBbIMU KauecTBaMu (1, 2). TexHosorus uHAycTpuasib-
HOTO BbIpallMBaHUSI aBCTPAJUMCKMUX PaKoOB ellle HeIO0CTaTOYHO OTpaboTaHa.
KynbTuBMpOoBaHUE 3TOro BuJa Bce 0ojiee paclpoCTpaHseTCs B CTpaHax C yme-
PEHHBIM U CYOTPOINMYECKUM KJIMMATOM, TJ€ BbIpalllMBaHWE HAauMHAeTCs B KOH-
TPOJIMPYEMBIX YCIOBUSIX M 3aTeM IPOIOJIKAETCS B OTKPBIThIX BomoeMmax. B Poc-
cuM TexHosioruu BelpaluBaHus C. quadricarinatus HaXonsITCSl Ha CTaauM paspa-
0OTKM U TOKa3aTed OUOMPOIYyKIIUM HaMHOro ckpomHee (1, 3).

X0J0IHbIE KJIMMATUYECKUE YCIOBUS TPeOYIOT 00513aTeIbHOTO MpUMEHE-
HUST 3aMKHYTBIX CHCTEM IUISI COIEp:KaHWS TPOM3BOIMTENIEH B 3MMHEE BpeMms,
MPOBeAEHUSI HEPECTa, COEePKaHUSI CAMOK C MKPOM U MOJIOAbIO, MOApalllMBaHUs
Mojonn (2, 4-6). BaxxHeHIMii 371eMeHT TaKOi TEXHOJIIOTMU — OTPabOTKa KOPM-
Jenusi. Ha pelHKe MpeacTaBieHbl JMHEMKU CrielMaau3MpOBaHHbIX aKBAPUYMHBIX
KOPMOB, KOTOpbIE HECOM3MEPHMMO AOPOTM M HENPUMEHMMbI MPU MPOMBIIILIEH-
HOM pa3BeleHUU. [IpoBoauTcsl u3yyeHue U pa3paboTka HOBBIX CIIOCOOOB U pe-
LIENITYP KOPMJIEHUSI C YYE€TOM (PU3MONOTMYECKUX OCOOEHHOCTEM paKOoOOpa3HBIX
(7): mouck ajabTepHATUB TPAAULIMOHHBIM KOMIIOHEHTaM KOpMoB (8, 9), BKiItoue-
HUe pa3zHooOpa3Hbix J00aBoK (10-13) M Mcnonb3oBaHUE PA3TUUYHBIX PEKUMOB
kopmiieHus (14-17), Ho, Kak IMOKa3bIBaeT MPAKTMKa, 3TO IJIUTEIbHOE U JOPOro-
crosiee MeponpusaTue. Ilpu aToM crnabo M3yyeHa BOZMOXHOCTh MMPUMEHEHUsI B
PaKOBOJACTBE YK€ 3apeKOMEHIOBAHHBIX BEICOKOKAYECTBEHHBIX KOPMOB JIJIST PHIO.

Monoap paka OoJiee TpeboBaTelbHA K KOpMaM, U 1S ee 3(ppeKTUBHOrO
OBICTPOTO pOCTa OHM HOJDKHBI comepxXaTh He MeHee 30-50 % Genka (1, 18-20).
TaxkuMm xe TpeOoBaHMSIM OTBEUYAIOT CTAPTOBbIE KOPMa ISl OCETPOBBIX BUIOB PhIO,
YTO OTKPBIBAET IEPCIEeKTUBbl UX MPUMEHEHUsI B PaKOBOACTBE. BbUIM MOMBITKU
M3yYUTb BO3MOXXHOCTb BHEAPEHUSI TaKMX BUIOB KOPMOB B CPaBHEHUU C aHAJIO-
ramu (21), HO pa3IMUHbIE PEXUMbl KOPMJIEHNSI HEAOCTaATOYHO PACCMOTPEHHBI.

HenonHougHHOEe NMUTaHWE MOXET BECTU K HealeKBaTHOMY COOTHOLIE-
HUIO MOTPeOJIEHUsI SHEPTUU U BEIIECTB C Ae(ULIUTOM MaKpO- U MUKPOHYTPUEH-
TOB, UTO CTAHOBUTCSI HanOoJiee YacToi MPUUMHON UMMYHOIEMULIMTOB U CIYKUT
(hakTOpOM pHCKa Y MPOAYKTUBHBIX KMBOTHBIX. B )KMBOTHOBOMIUYECKON MpaKTUKE
HauOoJjiee YacTo MPOUCXOIAAT HApYILICHUS SHEPTONPOTEMHOBOIO IUTAHUS, UTO
COIMPOBOX/IAETCSl YBEJUUEHUEM UYBCTBUTEIBLHOCTU 0CO0E K MH(MEKLUSM BCIeI-
CTBUE YTHETEHUSI BPOXIEHHOIO M ajanThuBHOro uMmyHutera (22, 23). B cBa3u
C 3TUM MpHU pa3paboTKe pallMoHa TpedyeTcsl aHaJU3UpOBaTh IOKa3aTeau, KO-
TOpbIC XapaKTEePU3YIOT COCTOSTHUE UMMYHHOU cucTeMbl. JIJ1s pakooOpa3HbIX Ta-
KUMM MOTYT OBITh MOKazaTesin reMoauM@pbl — obiiee yncio remouuto (OYI)
U J0J1S1 TPaHyJIOUTOB (24-28). PaboT, B KOTOPBIX YUUTBHIBAIOTCS 3TU UHAUKATOPHI
MpU pa3zpaboTKe paliMoHa ISl aBCTPaJIMCKOro KpacHOKJICIIHEBOTO paka, He-
MHoro (15, 29).

B Hactosiiieit paboTe BIepBble YCTaHOBJIEHBI HOPMBI KOPMJIEHUSI, CKO-
POCTb POCTa, BbIXKMBAEMOCTb M I'eMaTOJOIMUECKUe MoKa3aTeju MOJOIU aBCTpa-
JIMIICKOTO KPAaCHOKJICITHEBOTO paKa MpPH MCIIOJIb30BAHUM CITELIMATM3MPOBAHHBIX
KOPMOB [UISl OCETPOBBIX BUIOB PhIO ¢ comepxaHueM Oenka 46 %.

Lenb uccnenoBaHusi — U3y4YUTh 3(PHEKTUBHOCTb MPUMEHEHUST KOMOU-
KOPMOB ISl OCETPOBBIX BUIOB PHIO M MX BIMSIHME Ha MOKa3aTeau reMoJuM@bl
MpU BbIpAllMBAHUU MOJIOAU aBCTPAIMIACKOTO KpaCHOKJIEIIHEBOTO paka.

Memodurxa. DKCIIepUMeHT MPOBOAWIM Ha 0a3e OM3Hec-mHKybaTtopa Ky-
0aHCKOro rocyaapCcTBeHHOro yHuBepcureTa ¢ 21 uioms mo 22 asrycrta 2019 roga.
HMcnonb3oBaii MHOTOSIPYCHYIO YCTAaHOBKY 3aMKHYTOTO BOJOCHA0XEeHUS, KOTOpast
uMela ciaenyiomme radapurtel: mmHa — 0,97 M, mmpuHa — 0,70 M, BeicOTa —
1,92 M. B ee cocTaB BXOAWIU: YEThIPE BHIPOCTHBIE MJIACTUKOBBIE EMKOCTH C pa3-
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Mepamu 78%56%18 c¢Mm (aHO 65,5%51 cM, wrowans 0,334 M?2); 610K BOIOMOATO-
TOBKH, pa3ie/ieHHbI Ha IISIThb OTCEKOB: MEPBBI — Ipybast MeXxaHUJecKash OUncC-
TKa M3 CJIOEB IYOKM pa3IMIHON MTOPUCTOCTH, BTOPOM-YETBEPTHIN — IIJIaBaroIIast
nojgunponuieHoBast 3arpy3ka BioElements («<RK Plast», JlaHus) ¢ MJIOTHOCTbIO
0,93 r/cm? 1 ynenbHOI MOBepXHOCTHIO 750 M2/M3, MATHIN — HAKOMMUTENb C HACO-
coM u tepmoperyaaropom oosemom 0,11 m3; Hacoc 14HF HyperFlow («RI1O»,
TaiiBanp) 3,4 M3/4; mopuHesoii komnpeccop Hailea Electrical Magnetic AC
ACO-208 («Hailea», Kuraii) ¢ pacnplidTelssMU Uil TIOJAYM BO3IyXa B OTCEK
OMOJIOTMYECKOM OUMCTKU; COCAMHUTEIbHBIEC TTOTUITPOITMIIEHOBBIE TPYOBI M KPAHBI.
EMKOCTH yCcTaHaBIMBaJIM Ha MeTAJJIMUECKYl0 COOpHYI0 pamy. Tpu BBIPOCTHbBIE
€MKOCTHU MCITOJIb30BAIA I dKcIepruMeHTa. Kaxkmyto HaKphIBaJIW KPHIIIKON U3
ITEHOTIOJIMCTHUPOJIa, KOTOpash YMEHbIIIalla pacXod BOIbI, MUHUMM3UPYS HCHape-
HUE U CHUXasi BEPOSITHOCTh BBIXOJA paka U3 eMKOCTEH.

s 9KCMEepUMEHTOB OTOOPaJIM OJHOBO3PACTHYIO MOJIOAbL aBCTpavii-
CKOTr0 KpaCHOKJIEIIHEBOro paka co cpeaHeil maccoit 150 mr (480 3K3.) OT Tpex
CaMOK, KOTOPYIO CMEILIMBAIM U PacIpeaesuii M0 BHIPOCTHBIM eMKOCTSIM. B BbI-
POCTHbBIE €eMKOCTHU paccaxuBanu mo 160 ocobeii.

Jns cHUXeHMs yuiepOa OoT KaHHUOaIuM3Ma MCHOJb30BaJIM CKOHCTPYM-
pOBaHHBIE HAMHW MHOTO3TaXHBIE YKPBITHS M3 MOJMKapOOHATA M TUIACTUKOBOM
cetku. I1o Mepe pocta MOJTONM YKPBITUS MEHSJTH B COOTBETCTBUHU C Pa3MEepHBIMU
XapaKTEePUCTUKAMU. YKPBITUS ObLIM pacCUYMTaHbl Ha OOECIieYeHUe MOJIOAM pakKa
KaK MHAMBMIyaJbHBIMU siYeiiKaMu (C 3a1acoM), TakK M Ha CO3[aHue IJIOLIAa Ha
aTaxax, HeoOXOaUMOM JJIsI Oe30IMacHbIX JUHEK, a TaKXkKe CIYXKWIN JOTOJHUTEIb-
HBIM CyOCTpaToM ISl (pUKCAlUy HAUTPUPULIMPYIOIIUX OaKTepuid.

Hns skcriepuMeHTa (GOPMUPOBATIN TPU OIBITHBIEC TPYIIITBI, Pa3TYaloNIy-
ecsl CyTOYHOW HOpMOI KopmiieHMsl (B TpOLIEHTax OT Ouomacchl): I rpymnma —
9 %, 1l rpymma — 6 %, IlI rpynma — 3 %. Mojons KOpMUIM 2 pa3 B CyTKH
(yrpoM B 990 11 Beyepom B 18%0) rpaHyIMpPOBaHHBIM KOPMOM JUISI OCETPOBBIX BU-
noB peio Coppens vital (0,8-1,2 mm) («Alltech Coppens B.V.», Hugepnanasr) c
comepxxaHueM 6enka — 46,0 %, xupa — 10,0 %, docdhopa — 1,5 %, BuTaMuHa
A — 14000 ME/kxr, Butamuaa D — 2140 ME/kr, Butamuna E — 280 mr/kr,
crabunbHoro ButamuHa C — 500 mr/kr, obuieit sHeprueit — 19,4 MJIx/Kr.

Bo Bpems onbiTa OCHOBHbBIE THAPOXMMUUYECKUE noKa3aTeau Boabl (NO3,
NO2, NH4/NH3, pH) Haxonuiuch B npejaenax pblOOBOAHBIX HOPM, MX MPOBE-
PSS KOJOpUMETpUUYECKMMU TectaMu Mapku «Sera» (IepmaHust) u <«Api»
(CIHA). YncTky mHa cuOHOM U YaCTUIHYIO TToaMeHy nopsinka 30 % BOIBI TIPO-
Boauu 1 pa3 B 4 cyT. Temneparypa Boabl 3a IEPUO ONbITa U3MEHsIach ot 27,1
1o 29,5 °C, cpenHuit mokaszaTesb cocTapisii 28,3 °C.

Kaxnpere 8 cyr (21 mrons, 29 wrons, 6 aBrycra, 14 aBrycra, 22 aBrycra)
OLICHWBAJIA BBDKUBAEMOCTD, MHANBUIYATBLHYIO MAccCy, IPUPOCT 6MOMACChl U KOP-
pPEKTUPOBAIN (PAKTMUECKYIO CYTOUYHYIO HOPMY KOPMJIEHUS C YIETOM M3MEHEHMUS
YUCJICHHOCTH ¥ OMOMACCHI 3KCITepUMEHTAIBHBIX TpyII. M3MepeHne TpOBOIVIIN
JIMHEMKOU ¢ TouyHOCThbIO A0 1 MMm. [Ijisl B3BelIMBaHUSI UCIIOJb30BaIU 3JIEK-
TpoHHble Becbl MEM-EBS («Mercury», KOxnasg Kopes) ¢ TOUYHOCTBIO 10
0,01 r. O6beM BrIOOpPOK cocTabiisul 50 3k3. [To OKOHUYaHMUM 3KCIEPUMEHTA ObLIU
U3MEpPEHBI BCE OCOOM.

s onpeaeneHus: BbIXoJa Msica B KOHLIE SKcriepuMeHTa (Ha 32-e cyT) 1o
13 ocobeit maccoit ot 0,67 1o 1,39 r oTOMpaN U OTBapUBaJIM, TTOCJIE Yero WHIN-
BUIYaJIbHO B3BEIIMBAIM, MSICO OTACJSUIM OT Kapamakca W APYTUX HeChemOOHbIX
yacTeil TeJla ¥ B3BEITUBAIIH.

OTHOCHUTENbHBII PUPOCT (AM, %) u ynenbHyto ckopocth pocta (Cw, %)
6uomaccel BerUMCHsaan 1o ¢gopmymram (30): AM = (Mt — Mo)/Mo - 100 %;
Cw = (InMt - InMo)/t - 100 %, rme Mo, Mt — OuomMacca B Hayaje M KOHIIE
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nepuona, . Pacuer 3atpaTt kopma (3K, 1) Ha equHUIY OIpUpOCcTa OMOMACChI IIPO-
Boauim o popmyie: 3K = Mk/I1, rne Mx — KOIU4eCcTBO 3aTpauyeHHOIO KOpMa,
r, I1 — nmpupocTt Macchl, T.

Omnpenensaun OUI' 1 moio rpaHYJIOLMTOB B reMoauM@e paka B KOHIIE
aKcnepuMeHTa (Ha 32-¢ cyT). 'emonumdby oTOupanu cieayoimm oopa3oM: Tpo-
KaJblBaIM KYyTUKYJy B OCHOBAaHUHU IE€PBOM Iaphl IUIEOINOA ¢ BEHTPAJIbHON CTO-
POHBI TIepBOTO cerMeHTa abaomeHa (31) 1 MUKPOMUIETKON U3bIMAJIM HEOOJIbILIOE
KOJIMYECTBO TeMOJUMBI.

Pabora ¢ remoimMd@oit Beachk B Kamepe I'opsieBa moa CBETOBBIM MUKPO-
ckoroM Mukpomen-1 («Mukpomen», Poccust). st moacuera OUI B 1 MK nipu-
MeHsIu cleayoinyio gopmyny: OUl = N X 10, rme N — 4KUCIO TeMOLUTOB B
25 OoJsbllIMX KBajapaTax Ha ceTke Kamepsbl (32).

MateMaTyecKyto o0paboTKy HAaHHBIX OCYIIECTBISIIA CTaHAAPTHBIMU
MeTOolaMM BapUallMOHHOU CTaTUCTUKU. BuluMcisiu cpeaHue 3HauyeHus (M),
CpelHeKBaApaTUYHbIe OTKIOHEeHUs (+c), KoadduuueHtsl Bapuauuu (Cv), me-
nuanbl (Me), 25-ii u 75-1 npoueHTWab (Q1 1 Q3). CraTucTUYECKU 3HAUMMbIE
pa3IMIrs MEXIY TPYIIIIaMM BEIIBISIN ¢ momolbio U-Kputepus ManHa-YUTHI
u kputepust Kpackena-Yosiuca s HenmapameTpUMYECKUX W HE3aBUMCHUMBIX
rpynn. PacyeTsl u rpacduyeckoe opopmiieHre MOTYYEHHbBIX JAHHBIX MTPOBOIUIN
¢ ucnojb3oBaHueM IporpamMm Microsoft Excel u Statistica 12 («StatSoft, Inc.,
CLIA).

Pezyavmamer. BHeNIHWIT BUI MHOTOSIPYCHOM YCTAaHOBKM 3aMKHYTOTO BO-
JIOCHAOXEHMSI, KOTOPYIO MCIOJIB30BaI B paboTe, TIpeICTaBlieH Ha pUCyHKe 1.

B pesynbTaTe nmpoBeAeHHBIX UCCAENOBa-
HUIA ObUIM ITOJYYEeHbl TOKa3aTeaud AWHAMUKU
CpelIHNX Macc W OMOMAcChl MOJIOAY aBCTPaIMii-
CKOT'0 KPaCHOKIJICIIIHEBOTO paka B TeueHue 32 cyT
(tabn. 1). B Havajne omblTa CpeaHsisi Macca MO-
noau coctapsia 0,15 r. CpegHsist Macca MOJIOAU
B KOHIIE OIThITa OKa3aJlach cieAyrolleii: I rpym-
ma — 1,06 v, II rpynma — 1,01 1, III rpymma —
1,02 r. Paznuuus Mexay rpynnaMmu He ObUIM cTa-
TUCTUYECKM 3HAYVMBI.

IlokazaTenu cpemHeil mMacchl B HalleMm
SKCMEPUMEHTE ObUIM COMOCTaBUMMBI C Pe3yJibTa-
Tamu, nojydyeHHbIMU C.B. CeBacTeeBbIM C COaBT.
(33). B onbiTe aBTOPOB MPU KOPMJIEHUU PAKOB 13
pacueta 10 % ot 6uoMacchl AeKarncyJInpOBaHHOM
apTeMMeli, TpaHyJlaMi U3 apTeMHUW W apTeMHei
«stHTapb» 3a 30 cyT mojiyueHa MOJIOJb Maccoi
1,11-1,54 r (npu HayanbHO# mocagke — 0,08-
0,12 1).

KoadppuumeHT Bapuanum Macchl Tena y
’ : MOJIOIU B HAIlleM OIIBITe M3MEHSIJICSI BO BpeMEHU
Puc. 1. Muorosipycnas ycranoska 3a- OT 11,5-11,8 1o 45,7-51,9 %, npuyem pasnuuus
MKHYTOTO BOJOCHAOKEHHs, KOTOpylo TIO TPYITIIaM OBITA HeBeJIWKW. Takas mrHaMHuKa
HMCHOJIL30BAIM I BRIPALIMBAHISA MO~ pahpyinoBaHNST pa3MEePHO-MAaCCOBBIX XapaKTepH-
JIOAU ABCTPAJIMHMCKOro KpaCHOKJICIIHEe- 6 o
Boro paka (Cherax quadricarinatus). ~ CTHK MOXET CUMTATBCS I0CTATOUHO GOIBILON 1ist
aBCTPATMIICKOTO KPAaCHOKJICIITHEBOTO paka, eCin
CpaBHMBaTh C HEMHOTOUYMCIIEHHBIMU JaHHBIMU ApYyrux padort (2, 4, 5). B Hammx
HCCIIEIOBAHUSIX 9TO, BEPOSITHEE BCEro, ObLIO CBSI3aHO ¢ OOJblIEH BapuabWIbHO-
CThIO MCXOIHBIX MOKa3aTeaeil M OOJbIIMMU MJIOTHOCTSIMU IMOCAAKU, YTO MPUBO-
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JIUJIO K YTHETEHUIO POCTa M3HAvYajbHO OTCTalolux ocobeit. B pabore A.B. Ku-
ruHa ¢ coabT. (6) KoahPULKMEHT Bapyaly 10 Macce Tejla M3MeHsuics oT 8,51
no 14,17 % npu nocagke Moioau mMaccoit 0,44-0,57 T 1 UCXOAHO# TUIOTHOCTU
nocanku 44,4 sk3/M2. Y Hac Xe MOJIOJb UMeJIa TAKYIO Maccy yepe3 16 cyT mocie
Hayajia 9KCIepMMeHTa U TIJIOTHOCTb MOCAaAKM Haxoaujach B mpeaenax 385,1-
388,1 sk3/M2.

1. TToka3aTenn Macchl MOJIOAM ABCTPAJMIACKOTO KpacHOKJemHeBoro paka (Cherax
quadricarinatus) Ipu CKApMJIMBAHUK TPAHYIMPOBAHHOTO KOPMA /ISl OCETPOBBIX BH-
noB pui0 Coppens vital («Alltech Coppens B.V.», Huaepaanapl) (JiabopaTOpHBbIii
onbIT, 2019 ron)

Jarta ] Macca (n = 50) ] I rpynma [ I rpynma | I1I rpynma
21 utonst (Havaxo omnbiTa) Mzto, T 0,15+0,017 0,15+0,017 0,15+0,018
Cv, % 11,5 11,5 11,8
29 utonst Mto, T 0,340,059 0,340,062 0,340,060
Cv, % 17,3 18,2 17,7
6 aBrycra Mzto, 1 0,560,161 0,570,173 0,600,169
Cv, % 28,7 30,3 28,2
14 aBrycra Mzto, 1 0,8140,432 0,7240,310 0,76+0,361
Cv, % 37,4 38,5 36,6
22 aBrycTa (KOHeIl OTbITa) M=o, r 1,06£0,551 1,0140,461 1,0240,506
Cv, % 51,9 45,7 49,7
MIpumeyanue. OnucaHue OMbITOB CM. B paszene «MeToauKa».
A
3,00 1 025-75%  # Menmana
2,50 1 2,60
’ 2,33 2.34
= 2,004
3
g 1501 1,34
= *
1,00 4 0,94.
| 0.63
0.50 0,37l
0 T T 1
5,9 1 B
53 53
4,9 H 4.8
s ;
o i 4.0 1
= ¥ 33 DU 41
';i M 3.2 * 3.1 *
3, , 3
2,94 ’ 31
2:4 23 23
1,9 T T 1
I rpyrma IT rpymma 1T rpynma

Puc. 2. Utorosbie mokasareau Maccol (A) v aauHbl (B) MoJionn aBCTpamMiicKoro KpacHOKJIEHIHEBOTo
paka (Cherax quadricarinatus) npy CKapMJIMBAHHH TPAHYJIMPOBAHHOIO KOPMA JJIsi OCETPOBBIX BHIOB PbI0
Coppens vital («Alltech Coppens B.V.», Hunepaannsl) Ha 32-e cyT 3KcmepuMeHTa (J1a0OpaTOPHBIN
onbIT, 2019 rox). OnucaHue OMBITOB CM. B paszesie «MeTonukar.

MenunaHbl (puc. 2) Kak yCpeaHEHHbIe MoKa3aTes BbIOOPOK CUMTAKOTCS
0oJiee OOBEKTUBHBIMY JJISI aHAIM3a pe3yabTaToB. MeamaHbl ObUIN CIEAYIOLIMMM:
mo giauHe B I u Il rpymnax — 3,50 cm, B III rpynne — 3,40 cMm; mo macce B
I rpynine — 0,94 r, Bo II rpynne — 0,98 r, B III rpynne — 0,89 r. Paznuuus B
MeauaHax 1o kputepuio Kpackena-Yoiinca He ObUIM CTaTUCTUYECKM 3HAUYU-
MBIMU. MUHMMAaJIbHAs Macca M JUTMHA MOJIOIHM aBCTPATMICKOTO KPacCHOKJIEIITHE -
BOTO paKa B KOHIIE OIThITa BO BCEX IPYIIIaX OKA3aJMCh IPUMEPHO OTMHAKOBBIMU
u coctaBwin cootBercTBeHHO 0,33-0,40 r 1 2,3-2,4 cM (cMm. puc. 2). MakcuMalib-
Hble MoKazaTenu pasauuyaiuch: B I u I1 onbITHBIX Tpynnax oHU ObLIM OOJIblIEe —
NpU JJIMHE 5,3 ¢M Macca cocTaBiisia cooTBeTCTBeHHO 2,60 u 2,53 1, B 111 ombIT-
Holt rpynmie — 2,34 r nipu 4,8 cMm.
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7151 OLIeHKM pa3MepHON CTPYKTYPBI MOJIOAM, TIOJTYIeHHOM B KOHIIE 9KC-
MepruMeHTa, ObLIM COCTaBICHBlI BapyuallMOHHbIE psabl (puc. 3, 4). Maccy olLeHU-
Baju 1o 13 pasMmepHbIM Kilaccam ¢ uHTepBajaoM 0,2 r, mauHy — no 10 kiaccam
¢ untepBasioM 0,3 cM. Haubosnbllieil mpencTaBUTEIbHOCTBIO 110 Macce BO BCEX
rpymIiax Xapakrepu3oBaaruch ocobu B pazmepHoM Kiacce 0,40-1,39 r, mo mivHe —
3,10-3,99 cM (cM. puc. 3, 4). ITo Mepe yBeJIMUEHUST MAacChl MOXKHO 3aMETHUTD ILIa-
HOMEpPHOE yMEHbIIIeHMEe YMcIa 0cobeil B pa3MEPHBIX TpyIlnax.
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KnaccoBrie HHTEpBATHL, T

Puc. 3. BapuanuoHnbsie psabl MAcChl MOJIOAM ABCTPAJIMIACKOro KpacHokjeuiHesoro paka ( Cherax
quadricarinatus) npu CKApMJIMBAHMK TPAHYJIMPOBAHHOIO KOPMA JIisk OCETPOBbIX BUI0B pbio Coppens vital
(«Alltech Coppens B.V.», Hunepaanaer) Ha 32-e cyt 3kcnepumenta: A — | rpynna, b — 11 rpynna, B —
III rpynna (;1abopatopublit onbit, 2019 rox). OnucaHue OMBITOB CM. B pasziene «MeToankar.

ABCTPaJIMACKOMY KPaCHOKJIEILIHEBOMY PaKy CBOMCTBEHEH BbICOKUIA KaH-
HUOAIM3M, ITO3TOMY BBIXKMBA€MOCTb B TEUEHHE 3KCIIepUMeHTa (TadJl. 2) HaXoau-
Jlach B auamnasoHe 61,3-64,4 %. CmepTHOCTb B I Ipyrie B uTore cocraBuwia 57 3K3.
(35,6 %), Bo 1l rpynme — 62 3k3. (38,7 %), B 111 rpymme — 58 sk3. (36,2 %).

[ToxkazaTenbHO M3MEHEHUE OMOMAcChl B TE€YEHHUE BSKCMEepUMEHTa (CM.
Tab. 2). 3HavyaibHO OHA cocTaBlisiia 1o 24 T Ha Kaxayto rpymnny. K okoHuaHu1o
OIbITa HAaMOONBLIINM (haKTUUYECKUM IMIPUPOCTOM OMoOMAacChl B 85,5 r xapakTepu-
3oBajiach I rpynma npotus 75,0 r Bo II rpynne u 79,9 r B III rpynne. BTy pa3Huily
HeJIb3sl CUMTaTh 3HAYMMOM, TMOCKOJbKY C YYeTOM OJIM3KMX CPEeIHUX Macc OHa
o0ycioBiieHa 00Jiblleil BEIXXKMBAEMOCTbIO B IpYIIIE.

ITockonbKy cyToyHass HOpMa KOPMJIEHMSI, BbIpaxkeHHasi B IIPOLIEHTaXx,
yBeJIMUMBAIach COU3MEPUMO pacTylleil OMoMacce Ha KaXKIoM 3Talle, OpUEHTU-
poBaThbcs TOJBKO Ha BBILICTIEpPEUHCIIEHHBIE (DaKTUUEeCKHe I0Ka3aTer HEeKOp-
pekTHo. Pemmaronym 31ech MOXXKHO CUMTATh ONMUCAHWE OTHOCUTEIBHOTO MPHUPO-
CTa U yIeJbHOM CKOPOCTU POCTa, KOTOPbIE MO Mepe B3POCIEHUSI CHUXKAIUCh BO
Bcex rpynmnax. OTHOCUTENbHBIN Tpupoc 3a 32 cyT cHuxaics ot 99,8 no 17,6 %
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B I rpynme, or 102,6 no 19,1 % — Bo Il rpymme u or 105,4 no 16,9 — B
III rpynme. DTo CBs3aHO C €CTECTBEHHBLIM CHIDKEHHEM MeTaboju3Ma I10 Mepe
B3POCJIEHUsI 0COOEH M YBEIMUYEHUEM MEXIMHOUHBIX IIPOMEXYTKOB y paKkoobpas-
HBIX, YTO HabJIIOJAETCSl Y MHOIMX JeKarof. YelbHas CKOPOCTb POCTa COCTaB-
ns1a ot 8,6 1o 2,0 % B I rpymme, ot 8,8 10 2,2 % — Bo 1l rpynme u ot 9,0 no
2,0 % — B 111 rpymme.
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Knacconbie HHTEPBAIIBI, CM

Puc. 4. BapuaumoHHble psIbl JJIMHBI MOJIOAM ABCTPAJMICKOrO KpacHOKJenmHeBoro paka (Cherax
quadricarinatus) npu CKAapMJIMBAHAM TPAHYJIMPOBAHHOTO KOPMA i OCeTPOBBIX BUI0B pbio Coppens vital
(«Alltech Coppens B.V.», Hunepnanapi) Ha 32-e cyt akcnepumenta: A — I rpynna, b — Il rpynna, B —
III rpynna (raboparopHblit onbIT, 2019 rox). OnucaHue ONbITOB CM. B pasnesie «MeTonukas.

HenonHonieHHOE MUTaHWE MOXKET BECTH K HealeKBaTHOMY COOTHOIIIE-
HUIO TIOTPEOJICHNS] SHEPTUM U BEIIECTB ¢ Ae(PUIIMTOM psiga MaKpoO- U MUKPOHYT-
PUEHTOB. DTO CTAHOBUTCS HamOOJiee YacTOW TPUUYMHON MMMYHOIEMUIINTOB U
CIYXUT (paKTOpOM pHCKa y TMPOAYKTUBHBIX XKMBOTHBIX. Ha KpacHOM 00J0THOM
pake (Procambarus clarkii) npoBeneHbl UCCIEIOBAaHUSI B paMKax MOMCKa albTep-
HaTUBHI peIObero xupa ajisi KopMoB (34). [TonHast ero 3aMeHa Ha TOBSIXKUIA TTO-
Kazajla MOTeHUMaIbHBIN Bpen JUISl 3M0POBbsi PAKOB, B TO BpeMsl KaK yacTUYHas
3aMeHa He MoJaBisja POCT M He yXyalllajla aHTMOKCHIAHTHYIO CIIOCOOHOCTh U
BpOXIEHHBIT UMMyHUTET. Habmonanock yBendyeHne CoaepKaHus TPUTIULIePH-
OB B reMoJinM®de ¥ CBOOOTHBIX XXUPHBIX KUCJIOT IO CPAaBHEHUIO C paKaMM, I10-
JIy4aBIIMMU MOJIHOLUEGHHBIN TpaaulMoHHbIN paunoH (p < 0,05) (34).

HekoTopbie paliioHbl MOApa3yMeBalOT NMEPUOINUECKOe WU PETYISIPHOE
BKJIIOUEHUE JOIMOJHUTEIbHBIX KOMIIOHEHTOB — MMMYHOMNOTEHUUATOPOB, TaKUX
KaK MIMIMPPU3UHOBAST KMCJI0Ta B KaUyecTBE MPOTUBOBUPYCHOTO cpeactBa. F. Liu
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¢ coaBT. (35) mokaszajqu, YTO paku B IpyIIax, MOJAy4YaBIIMX ONTUMAIbHYIO N03Y
50-150 Mr/kr xopMma, WUMEJM TOBBIIIEHHYI0O KOHEUYHYI0O Maccy Tejla, IPHUpPOCT,
VIETBLHYIO CKOPOCTh POCTA M TIOHWKEHHEIN KO3 GUIIMEHT KOHBEPCUW KOpMa TI0
cpaBHeHU10 ¢ KoHTpojeM (p < 0,05). IIpu 3ToM ObUTM yBeJIMYEHbI O0lIee KO-
YECTBO I'eMOLIMTOB U cofepKaHue (peHOMOKCHIa3bl B reMOIUM(Me, YIydlleHbl M-
MYHHbIE OTBETbl M DKCIPECCUs] CBSI3aHHBIX C UMMYHUTETOM reHOB. BkimoueHue
B nuTaHue noncaxapunoB Codonopsis pilosula (36) maBajio aHaJIOTUYHBIE PE3YIThb-
tatbl. M3ydanock BaussHue mpobuotuka Pediococcus acidilactici (37) n Lacto-
bacillus acidophilus, L. plantarum (38) Ha UMMYHOJOTrMYEeCKME MOKa3aTeIu Ie-
MOJUM(MPBI U (epMEHTATUBHYIO CUCTEMY MoJioau Astacus leptodactylus u Cherax
cainii, a TaKxe xuTo3aHa Ha Procambarus clarkii (39). YkazaHHble MOAXOAbl B
pa3HO CTeNeHU BIMSUIM Ha TeMOorpaMMy pakooOpa3HbIX U o0lIee (pu3noaorude-
CKO€ COCTOSIHUE.

2. IIpupocT 6MOMACCHI ¥ BBZKMBAEMOCTh MOJIOIN ABCTPAINICKOTO0 KPACHOKJIECIIHEBOTO
paka (Cherax quadricarinatus) npu CKapMJIMBAHWUM TPAHYJIMPOBAHHOIO KOpMa s
ocerpoBbix BuoB poid Coppens vital («Alltech Coppens B.V.», Hunepaanapi) (;1a-
O6opaTtopHbIit onbIT, 2019 rom)

Jara \ I rpynna \ II rpynma \ 111 rpynmna
Bbuomacca, r
21 utons (Havauo OMbITA) 24,0 24,0 24,0
22 aBrycTa (KOHeIl OTIbITa) 109,5 99,0 103,9
IMMpupoct 6uomaccs, %

29 utonst

AM, % 99,8 102,6 105,4

Cw, % 8,6 8,8 9,0
6 aBrycra

AM, % 50,7 52,4 57,0

Cw, % 5,1 5,3 5,6
14 aBrycra

AM, % 28,9 12,1 14,8

Cw, % 3,2 1,4 1,7
22 aBrycra

AM, % 17,6 19,1 16,9

Cw, % 2,0 2,2 2,0

BrixusaeMocThb, %

21 wrons 100,0 100,0 100,0
29 urons 88,1 89,4 90,6
6 aBrycra 80,6 81,3 80,6
14 aprycra 71,9 72,5 73,1
22 aBrycra 64,4 61,3 63,8

[TpuMeyaHnue. OnucaHue oneiTOoB CM. B paszene «Meronuka». AM — OTHOCHUTEJIbHBII NMPUPOCT GHOMACCHI,
Cw — yzesnpHasi CKOpoCcTb pocta 6OMacChl.

B Hammx ombITax CTaTUCTUYECKU 3HAYMMBIX paznuuuii mo OYI u goie
rpaHyJIOLIMTOB MEX]y IpyInaMMi pakoB BbIsiBIeHO He ObLIo (p > 0,05). CpenHue
sHaueHnss OYI B rpynmax Haxomwimch B mmamnazoHe ot 1005 mo 1073 mmr/MKi,
oy rpanyiaonutoB — oT 20,1 mo 21,1 % (tab6in. 3).

3. I'emaToJiormyecKne MoOKa3aTeau MOJOAH ABCTPAIMICKOTO KPACHOKJIEIIHEBOTO PaKa
(Cherax quadricarinatus) npu CKApMJIMBAHUM IPAHYJIMPOBAHHOTO KOPMA IS OCET-
poBbix BAIOB pbid Coppens vital («Alltech Coppens B.V.», Hunepianapr) Ha 32-e
CyT 3KcnepumenTa (JtabopaTopHbiit onbiT, 2019 rom)

IMokazatenb | I rpynna | II rpynma | 11 rpymma
OUTr, wr/MKkn
Mtc 1030+499 1005+493 1073£507
Cv, % 48,5 49,1 47,2
[onst rpaHyounToB, %
Mtc 21,1+5,97 20,2+5,50 20,1+5,48
Cv, % 28,3 27,3 27,2

I[TpuMedanue. OnucaHue onbITOB CM. B pazaenie «Meroauka». OUI' — oblee YMCI0 TeMOLIUTOB.

Menuansl (puc. 5) Kak ycpeIHEHHBIE MOKa3aTeJIM BBIOOPOK B TPyIINax
oun ciaemylommmu: Mo OUI B I rpymme — 965, Bo Il rpymme — 840, B
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I1I rpynnme — 1101 wT/MKI; Mo goje rpanyiaouuTtoB B 1 rpymme — 21,1 %, Bo
II rpynme — 20,1 %, B 111 rpynme — 20,6 %.

A
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Puc. 5. Oouee yucsio remouuros (OYUT) u 105 rpaHyIOUMTOB Y MOJIOAM ABCTPAIMIACKOT0 KPACHOKIEII-
HeBoro paka (Cherax quadricarinatus) npn CKapMJIMBAHMM TPAHYJIMPOBAHHOTO KOPMA ISl OCETPOBBIX
BuzoB puid Coppens vital («Alltech Coppens B.V.», Hunepnanapi) Ha 32-e cyT akcnepumenTa (JiaGopa-
TOpHBIN onbIT, 2019 Tom). OnucaHue ONMBITOB CM. B paszieiie «Meroaukar.

OO011ee YMCI0 TEMOIIUTOB Y PAKOB IIPU Pa3HbIX CYTOYHBIX HOpMaX KOpM-
JICHUSI He 3aBUCEO OT A0JM rpaHyaouuToB (p > 0,05): koadduimueHTh Koppe-
nsiumu coctapisuii ot —0,02 mo —0,08 (puc. 6).
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Puc. 6. Coornomenne o6mero ynciaa remouutos (OUI) W goim rpaHyIOHNMTOB y MOJOIM aBCTPAJIHIi-
CKOro KpacHokJjemnHesoro paka ( Cherax quadricarinatus) npu cCKapMIMBaHHM TPAHYJIMPOBAHHOIO KOpMa
m1s ocerpoBbix BumoB pbio Coppens vital («Alltech Coppens B.V.», Huaepaanapi) Ha 32-e cyr akcne-
pumenTa (J1abopatopHbiit onbiT, 2019 ron). JIunuu Ha rpaduke — mpsiMble HYJEBBIX KOPpEJSILUi
9KCMEPUMEHTAIBHBIX Tpyr. OnucaHue ONMbITOB CM. B pasiese «MeToaukar.

BaxHbiii mokazaTesb YCBOGHHUSI M pacIpeAeieHUs NMUTATeJbHbIX Be-
ILIECTB B OpraHMW3Me BbIpalllMBaE€MbIX B aKBaKYyJbType OOBEKTOB — BBIXOJ Che-
JIOOHBIX YacTeil (B HallleM cJiydae MbIIIEYHOr0 BOJOKHA, MsIca) OT OOIei Ku-
Boil Macchl. TTockonbKy Macca MOJIOAM PakOB Maja M OCYIIECTBUTb U3bSITHE
BCEro Msca Tejla He MPeICcTaBIsieTcs] BO3MOXHBIM, OIIEHMBAJIM KOJUYECTBO, CO-
Jepxkalieecsl TOJbKO B XBOCTOBOM yacTu. OcTaBIlIMecs YacTH Tejla YUYMThIBAIU
Kak HecbhbenoOHbIe (TadiI. 4).
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Beixom Msca B OIBITHBIX TPYMIaXx y MOJOIM paKa CTaTUCTUYECKU 3Ha-
yuMo He pasiudaics. CpelHue MokKaszaTeau HaXOAWIKCh B mpenenax ot 31,11 %
(II rpymma) mo 32,54 % (1 rpyrma). bauskue nanasie — 30-32 % oT MacchI Tena,
COOTBETCTBYIOLIME 00JIee B3POCIBIM 0CO0SIM Maccoit ot 22 10 86 r, OTMEUYEHBI y
C. quadricarinatus ipy BbIpalllUBAaHUM B YCTAHOBKE 3aMKHYTOTO BOJAOCHAOXKEHUS
(2, 40), y npyrux BUIOB pakoB oHU cocTaBiustiin 15-20 % (40). CTOUT OTMETHTH,
YTO B Hallel paboTe MpeACcTaBiIeHbI MOKa3aTeau MO MOJOAU, KOTOpbIe APyTue
aBTOPBI HE MCCIIeI0BANN.

OauH M3 nokazarteyiel 3¢h(GEeKTUBHOCTU BbIpalllMBaHUSI B LIEJIOM — 3a-
TpaTbl KopMma (cM. Tabj1. 4). 3a Bce BpeMs Halllero 3KCnepruMeHTa 60Jibliie BCEro
KopMa Obu1o cheneHo B I rpynme — 170,9 r. B Heii XXe oTMeuanayd HauOoJIbIIMe
KopMoBbIe 3aTtpatbl — 2,00 en.

4. TexHOJOTHIECKNE TOKA3ATEIH MOJIOIM ABCTPAJIMIICKOT0 KPACHOKJIEHNIHEBOTO PaKa
(Cherax quadricarinatus) npu CKApMJIMBAHUM IPAHYJIMPOBAHHOTO KOPMA IS 0CET-
posbix BuaOB pbid Coppens vital («Alltech Coppens B.V.», Hunepaanapl) (1a60-
paTopHbIit onbit, 2019 rom)

IMokazatens [ I rpynmna | Orpynma | 1l rpynma

HWcxoHast TIOTHOCTh MOCAAKM, 9K3/M2 479 479 479
Pacxon kopma 3a nepuon, T:

21 vionsi-28 uionst 17,3 11,5 5,8

29 utong-5 aBrycra 34,5 23,3 11,8

6 aBrycra-13 aBrycra 52,0 35,6 18,6

14 aBrycra-22 aBrycra 67,1 39,9 21,3
Bcero, T 170,9 110,3 57,5
CyMMapHbIif TPUPOCT GUOMACCHI, T 85,5 75,0 79,9
3aTparbl KOpma, el. 2,00 1,47 0,72
[1pOAYKTUBHOCTD, 3K3/M2 308 293 305
[1ponyKTUBHOCTD, I/M?2 326,9 295,4 310,1
CebecToMMOCTb (3aTpaThl Ha KOpMa),
py6/Kr Mosoau 421,4 309,7 151,7

Boixon Msica ¢ Mmononu
Macca tea 1o o6paboTKu, T

Mtc 1,06+0,167 1,10£0,156 1,08+0,172

min-max 0,76-1,34 0,67-1,30 0,79-1,39
Macca tena nocie o6paboTKu, T

Mtc 0,95+0,146 0,92+0,136 0,97+0,149

min-max 0,68-1,16 0,66-1,15 0,72-1,21
Mpriiel abooMeHa, T

Mtc 0,31+0,065 0,30£0,067 0,32£0,073

min-max 0,15-0,40 0,14-0,32 0,17-0,46
Boixon Msica u3 aboomeHna, %

Mtc 32,5£3,85 31,1£2,99 32,0£3,90

min-max 22,1-37,6 21,9-37,0 22,9-36,9

I pUMEYaHHUEC. OrnurcaHve OMBITOB CM. B pasaene «MeTonukar.

Huskue noxaszatenu KOpMoBOro KoadbdulMeHTa IoKa3aHbl B paboTe
C.B. CeBacteena ¢ coabr. (33). B Heil mpu KOpMJIeHUU TIPOAYKTAMU U3 apTEMUU
B CXOXHME CPOKM TTOJydeHa MOJIOAb OJM3KMX MTOTOBBIX pa3MepoB IPHU 3aTpaTe
kopma ot 0,5 1o 1,6 en. Ecam paccunraTh 3aTpaThl B COOTBETCTBUHU C 3asIBJIEHHOMN
00O «IlImonep Tpeiin» (Poccust) cTOMMOCTBIO JAEKAIICYJIMPOBAHHOM apTeMUM,
KOTOpas TIpeJiaracTcsl Kak OIMH M3 BapraHTOB KopMieHHs B onbite C.B. CeBa-
creeBa ¢ coaBropamu, B 1500 py6/kr (2018 roa), moaydurcs: ce6eCTOUMOCTh 110
kopMam oT 750 go 2400 pyO/Kr, yTO B pa3bl AOPOXE MPUMEHEHUSI KOPMOB JIJist
OCETPOBBIX BUIOB PhIO.

CornacHo mpatic-nmucty ot 21.02.2019, 8 OO0 <«Anbdheyc®Punc» (Poc-
cusl) (opUuMaNIbHBIN poccuiickuii nuctpuobioTop «Coppens International B.V.—
Alltech Coppens», Hunepnanasl) croumocts Coppens vital (0,8-1,2 Mm) paB-
HsaeTca 2,82 eBpo/kr, unu 210,7 py6/kr (pu Kypce 74,7 pyo/eBpo B deBpaie
2019 roga). C yyeToM Takoii CTOMMOCTH KopMa cedbectrouMocTb Mojioau B 111 rpymre
noJjiyyaeTcss MUHUMaNbHOM 1 coctasnsieTr 151,7 pyo/kr ipotus 309,7 u 421,4 pyo/Kkr
cooTtBeTcTBeHHO B I 1 Il rpymmax.
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Takum o0pa3oM, HU3KME 3aTpaThl KOpMa Ha MPUPOCT €AUMHULBI OMO-
MacChl MOJIOIM aBCTPAIMICKOTIO KPacHOKJIEIIHEBOTO paka IMpU CKapMJIMBAaHUU
IrpaHyJIMPOBAHHOTO KOpMa JIJisi 0CeTpoBbIX BUIOB pbi0 Coppens vital ¢ cyTouHoit
HOPMOi1 KopMJteHHS 3 % Tpu OJIM3KUX T0Ka3aTesIsIX IPUpOCTa, BBLKUBAEMOCTH,
CPelIHUX Macc, IJIMH U UX MEAUaH, a TakKXKe TeMaToJIOTMYECKOro cTatyca CBUAC-
TEJLCTBYIOT 00 3(pHEeKTUBHOM YCBOGHMM KOpMa M M30BITOYHON HOpME KOpMmie-
HMS B OCTaJIbHBIX IPYIIIaX. ¥YBeJIUMUEHUE CYyTOUHOM HOPMbI KOpMiIeHU s 6oiee 3 %
He TPUBEJIO K MOBbILLIEHUIO 3(D(DEKTUBHOCTU BbIpallliBaHUs. 3aTpaTbl KOpMa Mpu
BhIpallIMBaHMKM MOJIOOM B TedyeHHMe 32 cyT oT cpenHeid maccel 0,15 r mo 0,89 r
cocraui 0,72 en. [Tpu MCXOTHOM TIOTHOCTH Mocanku 479 5K3/M2? BbIKMBae-
MoCTh cocTaBmiia 61-64 % ¢ npomyKTUBHOCTEIO 293-308 5k3/M2, wm 295-327 r/m2.
BnepBble ObLIM IIOJyd4eHbI JaHHBIE O BBIXOJE Msica abJoMeHa y MOJIOAM paka,
KOTOPbIIA Haxomujcsl B npeneiax 31-33 %. YBenuueHue HOPMbI KOPMIICHMSI HE
CKa3BIBAJIOCh Ha 001IeM yuncie remoruToB (1005-1073 mt/MKII) 1 gojie TpaHyiIo-
mToB (20-21 %). HecmoTps Ha moarBepkaeHUe 3(DHEKTUBHOCTA TTPUMEHEHUS
HCCIIEAYEMbIX CXeM KOPMJICHMSI, HEOOXOAMbI JOMOJIHUTEIbHbIE SKCIEPUMEHTDI
JUIS BBISICHEHUSI MUHMMAJIBHOTO MOpOra CyTOYHOM HOPMbI KOPMJIEHMST Kak ISt
YKa3aHHOM BO3PAaCTHOM TIPYIIIBI MOJOAU aBCTPATIUMCKOTO KPAaCHOKJICIIHEBOIO
paka, Tak u s 0oJjiee CTapllMX BO3pacTOB, MOCKOJbKY META00JU3M, a C HUM U
MOTPEOHOCTb B KOPME MEHSIIOTCS MO MEPE B3POCIEHUST OCOOU.
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Abstract

At present, the Australian red-clawed crayfish Cherax quadricarinatus (Von Martens, 1868)
farming is not well-developed and is mainly limited to temperate and subtropical regions where the
initial stages of growth occur under well controlled conditions. In Russia, C. quadricarinatus farming
technologies are under development and the values of bioproducts are much more lower. Juveniles of
crayfish are more demanding on feed and require at least a 30-50 % protein-based diet for rapid
growth. Starter feed for sturgeon fish species has the appropriate indicators, which opens up prospects
for its use in crayfish farming. In this work, for the first time, we submit data on feeding norms, growth
rate, survival and hematological indicators of juvenile crayfish fed sturgeon feeds with a protein content
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of 46 %. Scientific research was aimed at studying the parameters of hemolymph and growth of juvenile
Australian red-clawed crayfish that received mixed feed for sturgeons. The experiments were conducted
at the Kuban State University. Equal-aged 480 juveniles of Australian red-clawed crayfish with an
average weight of 150 mg were selected from three females, mixed, and distributed in three rearing
tanks of 160 individuals each, according to feeding rates (group I — 9 %, group Il — 6 %, group 111 —
3 %). The tnaks were mounted in a multi-tiered closed aquaculture system. The crayfish juveniles were
fed twice a day (in the morning at 9% and in the evening at 1800) with granulated feed Coppens vital
(0.8-1.2 mm) (Alltech Coppens B.V., the Netherlands), a protein content of 46.0 %. Survival rates
and growth rates were recorded every 8 days (July 21, July 29, August 6, August 14, and August 22).
A dayly feeding rate was adjusted with respect to changes in survival and biomass of the groups. On
day 32, 13 individuals weighing from 0.67 to 1.39 g were selected, boiled and weighed separately. The
meat was separated from the carapace and other inedible parts and weighed. To determine the total
hemocyte counting (THC) and the proportion of granulocytes in the hemolymph of crayfish, the
cuticle was pierced at the base of the first pair of pleopods from the ventral side of the first segment
of the abdomen and a small amount of hemolymph was removed with a micropipette. At the end of
the experiment, the median length was 3.50 cm for groups I and I1, 3.40 cm for group III; the median
weight was 0.94 g, 0.98 g, and 0.89 g for groups I, 11, and III, respectively. The differences between
the groups were statistically insignificant. The final mortality was 57 individuals (35.6 %) for group I,
62 individuals (38.7 %) for group II, and 58 individuals (36.2 %) for group III. Differences between
the groups in total hemocyte counts (THC) and percentage of granulocytes were statistically insignificant.
The THC average values ranged from 1005 to 1073 cells/ul, granulocytes accounted for 20.1 to 21.1 %.
The median THC was 965 cells/ul for group I, 840 cells/ul for roup II, and 1101 cells/ul for group
III; the median percentage of granulocytes was 21.1 %, 20.1 %, 20.6 %for groups I, II, and III. The
THC values at different daily feeding rates does not depend on the percentage of granulocytes (the
correlation coefficients ranged from —0.02 to —0.08). The relative weight gain decreased from 99.8 to
17.6 % (group I), from 102.6 to 19.1 % (group II), and from 105.4 to 16.9 % (group III). The specific
growth rate was from 8.6 to 2.0 % (group I), from 8.8 to 2.2 % (group II), and from 9.0 to 2.0 %
(group I11). The meat yield index of crayfish juveniles did not differ significantly between the groups.
Average indicators ranged from 31.1 to 32.5 %. In group I, the feed cost was the highest, 2.00 vs. 1.47
in group II and 0.72 in group III. Low feed consumption (daily feeding rate 3 %) with similar values
of growth rates, survival rates, average weight and length, and their medians indicate efficient assimi-
lation of feed by C. quadricarinatus juveniles in group 111 and excessive feeding rate in other groups.

Keywords: Cherax quadricarinatus, Australian redclaw crayfish, juveniles, feeding, hemo-
lymph, hemocytes, granulocytes, recirculating aquaculture system.
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