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TeneTnyeckoe yrydleHne ¥ ONTMMM3ALNA YCIOBUI Ky/IbTMBIPOBAHNA — [1BA aCIeKTa
€fIMHOTO Iporiecca 6roTexHonmoruy paspenenns Crassostrea gigas. IToBbllIeHe BBDKIBAeMOCTI
¥ YCTOIYMBOCTY K O0/Ie3HSIM, YBe/MUeH e TeMITa POCTa, yBeI4eH e COOTHOLICHNS Beca MAI-
KVX TKaHell K BeCy paKOBJHBI, BBICOKasl CTelleHb YCBOEHN TN, — BCe 3TV KOIMYeCTBEHHbIE
TIPU3HAKM IOAAIOTCS ymy4ieHuto [12]. [eHeTndyeckoro ymyqinenyss MO>KHO JOCTUYD Pas/ind-
HBIMY CTIOCOOAMII: CeTIeKIIelt, OTydeHIeM TeTepO3UCHBIX THOPUOB ¥ OTMILIONV3ALIVET.
Cerexiya 1O ONpefie/IEHHOMY IPU3HAKY MOXKET OBITh YCIIELIHON, eC/M M3BeCTHA Hacle-
JlyeMOCTb 3TOro npusHaka. KoagduipmeHT HacmenyeMocTy pa3Mepa y TUTaHTCKON YCTPULIBI
cocrasyser 0,2-0,4 [6]; T.e. peamm3anyy pocTa y IoTOMKOB Ha 60-80 % 3aBMCUT OT yCrIoBuIl
VIX BBIpalMBaHysA. [eTeposns 1 nmommionausanys — Hanbonee ObICTPbIE MYTH UHAYLMPO-
BaHIA TeHeTIYeCKIX M3MeHeHmit. [Ipu reteposuce y TuOprioB mepBOro MOKO/IEHNsA YCUIeH
POCT, IPOIYKTMBHOCTb I BbDKIBAEMOCTD 10 CPABHEHMIO C TIOTOMKAMM KaXK[I0J1 pOIUTETbCKO
JIVIHVY. BBICOKMM TeMIIOM pOCTa 1 BBDKMBAEMOCTBIO OT/INYA/INCh TeTepo3ucHble rubpuypl C.
gigas, IOy 4eHHbIe IPY CKPeI1BaHMN MHOPEJHBIX YCTPULL METOLOM ITOA00Pa POJUTENbCKIX
nap [4; 7]. Oddexr rereposuca obHapyxeH y 20 % ckpelmBanuii [4].

IIpu MCKyCCTBEHHOM pa3BefieHNM YCTPUL] B MUTOMHVKAX MAaTOYHOE CTAJ0 — 9TO HeOOIb-
1I10€ KONMYECTBO 9K3eMIUIAPOB, [0 CPAaBHEHMIO C YMC/IOM 0cobeil Buaa. B Takom ciydae
HEKOTOpbIe TeHeTUYEeCKIEe BAPUAHTDI MM BOBCE OTCYTCTBYIOT, MY IIPUCYTCTBYIOT C HETH-
IYHOM 1A Bupa vactotoit [12]. IlonmomHeHre MaTOYHOTO CTaja 0co6AMY, OTOOPAaHHBIMI
V3 TIPUPOJHBIX TOMY/LALMIL, KaK 9TO HpakTukyercss B mutoMHnke SATMAR (Ppanuus),
YaCTUYHO BOCIIO/THAET TeHeTIYeCKoe pasHooOpasye I MO3BOJIAET u3beraTh O/MM3KOpOfCTBEH-
HBIX cKpelyBaHuii [8]. OgHaKo co3HaTeNbHOE MpUMeHeHNe MHOPYAMHIA IIPY BbIBECHUN
YVICTBIX IMHNIL AB/IAETCA OOIIMM IPUEMOM CeeKLINM LA YIy4IleHNs opog [12].

Ilenp paboOTHI — M3y4YeHNe TeMIIa POCTA ¥ BBDKMBAEMOCTY JIMYMHOK TUTAaHTCKOM
ycrpust C. gigas, HOTy4eHHbIX IPY PYIIIOBOM CKPELIMBAHUM aT/IAHTIIECKOI ay TOper-
HOJ1 KOTOPTBHI IPOV3BOAUTENEN C YePHOMOPCKOI MHOPENHOI TMHMEIL.

Marepuan n MeToabl. Pabora BbIIONHEHa B ycTpuuHOM muToMHuke VIHBIOM (r.
Cesacromnorns) B 1999-2006 rr. B 1998 r. n3 Kapanarckoro otnenenns VIHBIOM 6summ nepe-
maHbl 25 9k3. TpéxyeTHUX C. gigas B KauecTBe mpousBoauTeneii [2]. B 1999 r. B ycrpuunom
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IIUTOMHIKE B pe3y/bTare rpynmoBoro ckpemusanus (1099 x 1) monydeHo moromcrso
TUTaHTCKON ycTpubl. Exxeroguo, HaunHas ¢ 2000 1o 2005 IT., TMYMHOK NOMTyYann OT CKpe-
I[VIBAHNUIT TOTOMKOB OFHMX popuTesert (cubcoB) u (i) Ipu BO3BPATHBIX CKPELIMBAHMSX
(pomureneii ¢ moToMKamn). B kadecTBe MaTOYHOrO CTazia UCIONIB30BaNy 0 50 3K3. yCTpPHL,
a U1 CKpelBaHusA oToMpany okono 30 9K3. ycTpul] Bo3pacTta ot 1 1o 4 fier.

B mapte 2004 r. us muromHnka SATMAR (Ppanipmsa) 6601 nomyden ciar C. gigas BbICO-
TOJi PAaKOBMHBI OKOJIO 15 MM. [lo 110/10BO3PENIOCTH €T0 JOPAlBa/IN B BHIPOCTHOM CajiKe
Ha MUZIVITHO — ycTpU4HOI pepMe B Oyxte Kapantunnas (. CeBactonons). B 2006 r. 66rm
IPOBEJIEHbI CKpeLIVBaHMA YCTPUL, YePHOMOPCKOI KOropThl (Ne 1, MHOPMAVHT), yCTpPULY
aTJIAHTUYECKOI KOropThl (Ne 2, ayTOpUAMHT) U IepeKpecTHOe cKpemyBanue (Ne 3).

MeTopbl KOHAMIMOHNPOBaHNA MIPOU3BOAUTENEN, CTUMY/IALVY UX HEPECTa U BbIpa-
IIMBaHUA TMYMHOK omucaHbl paHee [3]. CocTaB KOpMa M KOHLIEHTPALMsA MUKPOBOJO-
pocieit 6bIIM aHAIOTMYHBI BO BCeX CKpeluBaHuAX. HavampHas IIOTHOCTD IOCAfiKU
JMYMHOK B TedeHMe ABYX CYTOK OT MOMEHTa OIUIOZOTBOPeHMs cocTaBuiaa 50 Thic./m.
B ckpemmBanuax Ne 1 u Ne 2 TMYMHOK Ha CTafMAX BeIUrepa U NefMBeIUrepa BbIpa-
MIMBAIN IPY ONTUMAIbHOMN IVIOTHOCTY NOCafky — 10 1 5 ThIC. TMY./71 COOTBETCTBEHHO;
B ckpemuBanuy Ne 3 — ipu 30 u 15 ThIC. MU/

TereposucHyo cumy ruOpuOB BBIYUCILAIN TI0 GOpMyIe:

pe2 (1)

/4

rfie Q - [BOJIHOE OTKIOHEHME MICCIeyeMOro IPM3HaKa OT CPEHETO POAUTEbCKOTO
3HaueHVss; W — pasHMIAa MKy BeTMYMHAMY ITPU3HAKa POANUTENTbCKIX MUHMI [5].
VHpexc popMbl paKOBYMHBI IIPOU3BOANTENEN paccunThiBamy 1o gopmyre [10]:

IF - (H+C) (2)
rie H - BbicoTa, Mm; C - TonmmuHa, MM; L — In1Ha, MM pakoBUHBI YCTpHUL.
Pesynbrarsl 1 ux o6cyxpaenne. CpaBHeHIe METPIIECKIX XapaKTePYCTHK IIPOV3BOANTe-

71et, 0TOOpaHHBIX IS CKpelyBanysA B 2006 Toy, OKa3aso, 4T0 Y YePHOMOPCKOJT KOTOPTBI

ycrpu 6oriee II0CKas paKOBYHA, YeM aT/TAHTIYecKoit. O6 3TOM MOYKHO CyfMTb KaK IO MHJEK-
cy ¢popmet (IF), koTopblit paBeH 2,15 1 2,50 COOTBETCTBEHHO Y YePHOMOPCKIX 1 AT/IaHTIYe-

CKUX, TaK U I10 TI0KA3aTe/T0 OTHOIIEHNS BBICOTHI K TOMIMHE PaKoBMHBL Tak, y 73 % uepHo-

MOPCKUX IIPOM3BOANTENEN BBICOTa PAKOBUHBI O0/blle TOMIMHLL B 3,0-4,2 pasa. [IpumepHo

TaKasd e IO/ aTIAHTUYECKNX YCTPULL, Y KOTOPBIX BBICOTAa PAKOBMHBI IIPEBBILIAET TOLIVHY

B 1,41-3,0 pasa. YepHOMOpCKas KOropTa MHOPETHbIX YCTpUI] ObITA MONTy4YeHa B pe3y/braTe

MHOTO/IETHETO MCKYCCTBEHHOTO 0TOOpa 11 OMM3KOPOACTBEHHBIX CKpelyBaumit. Koaddurment

MHOPUVHTA, OTIpefie/leH bl cormacHo rpaduky [1], cocraui 0,50-0,75. Otxon MHOpeTHbIX

YCTpUL, B OCHOBHOM, IPOUCXOZVI HA JIMYMHOYHBIX CTA/VAX, IOSTOMY C/1ab0 TIPYCIOCOOTeH-

HbIe 0COO He BOBJIEK/IUCh B IOCTIEAYIOLINE CKPeIBaHNsA. ATTaHTIYecKast KOTOpTa yCTpUI]

nonydeHa B nuToMHnKe SATMAR 1pu cKpelyBaHuy MaTOYHOTO CTa/iad C YCTPULIAMM, €Xe-

TOJHO OTOVMPaeMBIMI U3 IPUPORHBIX HOMY/LALVIL 0 KpUTEpHI0 GOPMBI ¥ BHELIIHETO BUJA

paxoBuH. [I1 MCK/IIOYeHNs ONM3KOPOACTBEHHbIX CKPELIVBAHMNIT, MATOYHOE CTaI0 ©XETOTHO

TONO/HAIOCh YCTPULIAMY 13 IPUPOIHBIX TIOCENeHnii [8].
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JINYMHKY, TONTyYeHHbIe PV CKPEIVBAHUN YePHOMOPCKOI KOTOPTBI MHOPETHBIX
YCTPHI] C aT/IAHTUYECKOIA, 10 TEMITYy POCTa U 0COOEHHO BBDKMBAEMOCTY 3HAYUTETBHO
IPEBOCXOAVIIN IOTOMKOB OT CKpelMBaHMA YCTPULL ATTAHTNYIECKOI VI YePHOMOPCKOI
KOropThlL. [Ipofo/mKuTenbHOCTD BhIpalIBaHNA IMYMHOK, OT MOMEHTA OIUIOZOTBOPEHNSA
0 OcefjlaHMA Ha CyOCTpaT, B CKpelMBaHMAX YepHOMOPCKuX (N 1) M aTIaHTUYecKux
ycrpur (Ne 2) cocraBmia 25 CyTOK, @ B lepeKpecTHOM CKpemyBanyy (Ne 3) — 21 cyTku.
3a mepyoy| BbIpALIMBAHNA CPeHECYTOYHBIN IPUPOCT TMOPUIHBIX TMYMHOK B 1,2 pasa
IPEBBICU/I IPUPOCT INMIMHOK OT ABYX APYIUX CKpelBaHMIL Y COCTABUII 13 MKM/CYT.

Ha craguu Benmrepa (Bospact 2-10 CyT.) TeMI pocTa TMYMHOK BO BCEX CKpeLBa-
HMAX ObUT aHa/OrMYHbIM. Ha cTapnsax mosgHeit BeMKOHXM 1 TIeAMBeIurepa ruOpusHbie
JIMYMHKY TIPEBOCXOAWIN B POCTe Ha 4,7 MKM/CYT. He TONbKO MHOPEHBIX, HO VI IMYMHOK
OT cKpemmBanyus Ne 2. B 3TOT e Hepyos BO BCeX CKPENMBAHNUAX OBIIO OTMEYEHO MaK-
CUMa/IbHOE BapbJpOBaHIe Pa3MepOB MTMYNHOK. Tak, kK03 PUIMeHT Bapuanuy pasmMepoB
TUMOPVAHBIX TIMYMHOK cocTaBul 11,5 %, a B ckpemuBanyax Ne 1 u Ne 2-25,3 n 17,3 %.

Ha mpoTskeHny Bcero mepuosia BHIPAIMBaHMA BbDKMBAEMOCTb IMOPUIHBIX TMYMHOK
6buTa MakcumanbHoiL. Ecrm B ckperuBanmsix Ne 1 n Ne 2 makcumanbHblit 0Tx0% (30 u 16,6 %
COOTBETCTBEHHO) OBUT OTMe4eH Ha 7 CyTKM OT MOMEHTA OIUIOZOTBOPEHNs, a Ha 14 CyTKu
KY/IbTMBMPOBAHMA B MHOPEIHOM CKpeLIMBaHUM OCTanoch 52,6 %; B ayTopenHoM — 72,6 %,
TO B CKpelyBaHuy Ne 3 HacuuThIBanoch 93,8 % MMUMHOK OT MCXORHOTO KomuyecTsa. Yepes
TPU HeJIeNN MOCTe CKPELIMBaHNA BbDKMBAEMOCTD IMYMHOK B ombITax Ne 1 1 Ne 2 cocraBu-
J1a COOTBETCTBEHHO 32,3 % u 56,3 %, a B Ne 3-86,4 %. TeteposucHas cuna (h) rubpumos mo
BBDKMBAEMOCTH, OIIpefe/IeHHas LA MTIMHOK Ha CTafyy NefVBENUTepa, coctaBuia 3,5. B stor
TIepMO]I BCe TMOPUHbIE ITIMHKY ObUIV TOTOBBI K OCEMIAHNIO. B IBYX IPYTVX CKpeIMBaHUAX 10
MOMEHTA OCeJaHN IMYMHOK JOPAILVBaIL elli€ 4 cyTok. He cMOTps Ha TO, YTO BbIpalliBaHye
TMOPUHBIX TMYMHOK (CKpeliyBaHue N 3) IIpOXOAMIIO Py IVIOTHOCTY MOCAJKN B TPU pasa
IIPeBBIIAIONIEN ONTMMA/IbHbIE 3HAUYEHNA, 4 BbIpallliBaHye NMYMHOK B onblTax Ne 1 1 Ne 2 -
TPV ONTVMA/IbHBIX YCIOBUAX, TMOPU/IHBIE ITIMHKI 110 TeMITY POCTA U BBDKMBAEMOCTH IIpe-
BOCXOJIJUIY He TOJIbKO IIOTOMKOB YEPHOMOPCKOIA, HO M aT/IAHTIYECKOI KOTOPTHI.

[Ipeobnafanme ruOpUAOB MEPBOrO MOKONMEHNS HaJl POAUTENTbCKUMI IVMHIAMYU 00D-
ACHAETCS Hac/leJ0BaHVeM IOMIHAHTHBIX ajljlefiell, CKPhIBAIOLIUX BPEHBIE PELeCCUBHBIE
MYyTalyi MHOTOQYHKIVIOHAIBHBIX I'eHOB [7; 9]. C du3nonornueckoil TOYKM 3peHns
y TMOpuyi0B, He 3aBICUMO OT PaLioHa, 6oree 3¢ PeKTUBHBI SHEPreTMUECKIiT U OeTKOBBII
o6MeHBI U ycBOeHMe iy [4; 6; 7]. [MOpUaHYIO CHTy BOSMOXKHO OO'BACHUTD eLIE 1 TeM,
YTO Y IIOTOMKOB, IIOJTyYEHHBIX B Pe3y/IbTaTe 9KOJIOr0-reorpaduueckoro CKpelyBaHms,
HOPMa peaKIM Ha MI3MEHAIOIIECA YC/IOBYA CPebl pacIIpPAETCS [0 MPeNeNoB MCXOMHBIX
nonyAnuit [1], 4To 610 ITOKA3aHO Ha TIPUMepe XeMUYXKHOIT yeTpuis! [11].

Panee mMeTofoM mon6opa MHOpeNHBIX POANUTENIBCKUX IIAP B OJHOM M3 IIATU CKpe-
mBaunit C. gigas ObUIM MOMy4YeHBI TreTepO3UCHbIe MOTOMKH [4]. VIHOpenHble MMHMM
OBLIV BBIBEJICHBI B pe3y/IbTaTe CaMOOIIONOTBOPEHMA KPUOCOXPAHEHHOI CIIepMOit IToC/Ie
VHBEpCUM T071a. VI3BeCTHO, YTO MHBEPCHA NOJIa Y TUTAHTCKONM YCTPULIBI MOXKET ITPOVIC-
XOZIUTH B TIePUOJ, MEXJY ABYMsA HepecTamu. CI0XKHOCTb METOfIA TTOTyYeHN s MHOPETHBIX
JIHUI TaKMM CIIOCOO0M TIpUBeIa K 3aCOPEHMI0 MaTOYHOTO cTazia Ha 60 % [4].
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3aknroueHne
IIpenmoxeHHBIT HAMU CIIOCOO TOTYYeHMs TeTePO3UCHBIX TMYNMHOK TMTAHTCKOM

ycrpunpsl C. gigas B IMTOMHVIKE IPEBOCXOANT 110 3P PEeKTMBHOCTH PYTIe CKPeIVBAHNA
B 6,7-8,2 pa3a. 9 eKTUBHOCTD B JAaHHOM C/Ty4ae — 9TO CyMMapHOe 3HaueHe TI0Kasare-
JIelt IPeBOCXO/CTBA TMIMHOK IO CKOPOCTH pocTa (B 1,2 pasa) u BeoKuBaeMocTH (B 2,5 u 4
pasa) mpy IVIOTHOCTY MX ITOCAJIKYU B TPY pasa MpeBbIIIaloNIell ONTYMaTbHble 3HAUYeHN,
[PV KOTOPBIX BBIPAIVBA/IN TNYMHOK OT APYIUX CKpeILIVBaHWIL.
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TUNANUA B POCCUACKOU U MUPOBOI AKBAKYJIbTYPE

C.B. [NoHomapesg', 0.B. ®edopossix?, 0.M. bakaHesa?, HayeH KoHe Txuem?

TILAPIA IN THE RUSSIAN AND WORLD AQUACULTURE
S.V. Ponomareyv, Yu.V. Fedorovykh, Yu.M. Bakaneva, Nguyen Cong Thiet

"[JoHckoU 20cydapcmeeHHbIl mexHuyeckul yHugepcumem, Pocmos-Ha-/JoHy, Poccus
2AcmpaxaHckul 2ocyoapcmeeHHsIl mexHudeckul yHusepcumem, Acmpaxarse, Poccus
kafavb@yandex.ru, jaqua@yandex.ru

Tponuyeckue ppIObI TWIANNN — TPAAUILMOHHBI 00BEKT IPOMBIC/IA U AKBAKY/IBTYPbI
B cTpaHax Appuku u bmoxaero Boctoka, HaXO#AIWMXCA HAa TEPPUTOPUM MX €CTECTBEH-
Horo apeaa. TobKO OTHOCUTE/TIBHO HelaBHO, HauMHast ¢ 50-X TOf{0B IIPOILIOrO CTOMETHS,
apeaI BBIpAIMBAHNA TUIAINY CTA/I CTPEMUTE/IBHO PACLIMPATDCS, U B HACTOsALLee BpeMs
ee Ky/IbTUBMPYIOT Ooree yeM B 120 crpanax [1,2,3].

Cronp OBICTpPOE pacIpoCTpaHeHMe TUIAINMA B MUPOBOI aKBAaKy/IbType U 3HAUM-
TE/IbHBIIL POCT ee MPOU3BOACTBA OOBSACHAETCS PSIOM OMOMOTMYECKUX 0COOEHHOCTEN
VI XO351/ICTBEHHO-TIOIe3HbIX Ka4eCTB, KOTOpble CBOVCTBEHHBI 3TUM pbibaM. Obmamas
LIeHHbIMI PbIOOBOJHBIMYU NOKA3aTe/ISIMU — JIETKOCTBIO BOCIPOU3BOACTBA, OBICTPBIM
POCTOM, BBICOKOIA SKM3HECTIOCOOHOCTDIO, MIMPOKON 3KOJIOTMYECKOI TIACTUYHOCTDIO,
OT/INYHBIMY TIMIIEBBIMY KaueCTBAMU, TH/IAMNM MPeACTAB/I0T 6e3yCTOBHbI MHTEpeC
¥ 1A aKBaKynbTypsl Poccun [4].
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Pucynok 1. MupoBoe nponsBopctBo Tisinuy B 2010 r. [2]

Cornacao cratnctuke PAO TUIAINN TIPUHAATIEKNUT BTOPOE MECTO CPEY KYIbTUBY-
pyeMbIX B Mupe pbI6 nocne kapma. B 2011 r. o6muit 06beM MUpPOBOI IPORYKIMY THIS-
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