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Aunorauus. VccnenoBansl Mopdonornaeckine 0CoOEHHOCTH 0OTeHe3a THXOOKeaHCKol yerpuusl (Crassostrea
gigas, Thunberg) B mpolecce IBYXIOAMYHOTO MK/ BhIpalMBaHus B juMane JloHy3nas. [IpuBeneHbl qaHHBIE
110 MOP(HODU3UOTOrHIECKHM TI0Ka3aTeNsIM 3TOTO BUIA: THaAMETPY U 00bEMY AI[MHYCOB, OOIUTOB, SAJEP, AAPHIIIEK,
a TaKxKe SIEPHO-TIA3MEHHOMY MHJIEKCY — B pa3Hble CE€30HbI rojia. [IpeacTaBiie bl KOJIMYeCTBEHHbIE H3MEHEHUS]
pa3mepoB oouutoB (D) B 3aBucumoctu ot Temmeparypbl Bomasl (T, °C), KOTOpbIE OMHCBHIBAIOTCSA YpaBHEHHEM
noructuyeckoit pynxiuu: D = 60,8/(1+e6.65-0472T ) TlokazaHo, 4TO JMHAMMKA YHCJIEHHOCTH OOTOHHH (N))
CBsA3aHa C TeMIepaTypoil BOIbl OOpaTHOW 3aBUCHMOCTHIO W ONHCHIBAETCA DKCIOHEHIMAJbHBIM
ypaBuenuem: N, =14,4-¢70.082T Tloka3ana CHHXPOHHOCTh H3MEHEHHI 00beMa allHYCOB, OOLIUTOB H sAEP KIETOK
B IIPOIIECCE TIOJIOBOTO UKJIA U B3aMMOCBA3b MEXYy 00beMaMH 3TUX KOMIIOHEHTOB. OOHApYyKeHa AaCHHXPOHHOCTD
(GYHKIIMOHUPOBAHUS SAAPBINIEK U SAEPHO-IIA3MEHHOTO MHEKCA B MPOILIECCE Pa3MHOKEHUS, KOTOpasi CBS3aHa ¢
CHHTE30M pUOOCOMHBIX coennHeHui. Ha 0CHOBE MOy4eHHbIX JaHHBIX MPeACTaBlIeHa 6-0auibHast IKaia CTajnit
3pENIOCTH CAMOK THXOOKEAHCKOM YCTPUIIBI B TEUEHHE TOAMIHOTO MIOJIOBOr0 UKIIA: HHAUP(HEPEHTHOTO COCTOSHUS,
Havaja i aKTHBHOTO OOTeHe3a, PEHEPECTOBOr0 COCTOSHHS, CO3PEBAHUS U HEPECTa, a TAK)Ke MOCIEHEePECTOBOM
nepectpoiiku. [IpencraBieHsl KaleHaapHble MECAIBI, B KOTOPble HaAMOOIee YacTO OTMEYAETCS KaKaas CTalust
3pEIOCTH.

KuaroueBsle cioBa: Crassostrea gigas, 0OOT€HE3, allMHYC, OOIUTHI, SIIPO, SAPHIIIKO, SAEPHO-TIIIa3MEHHBIA HHIEKC,
MOJIOBOM ITUKJI, CTaJUU 3PEIOCTH
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Abstract. Morphological features of the Pacific oyster (Crassostrea gigas, Thunberg) oogenesis in the course of
two-year cultivation cycle in Donuzlav Liman have been studied. The data on morphophysiological characteristics
of this species (diameter and volume of acini, oocytes, nuclei, nucleoli, as well as the nucleoplasmic index) are
given for different seasons. Quantitative changes in the size of oocytes (D) are presented in relation to water
temperature (T, °C), which is described by the logistic function equation: D = 60,8/(1+¢665-0472T ) Tt is shown
that the dynamics of oogonia number (V) is linked to water temperature (T) with an inverse relation and is
described by an exponential equation: N, =14,4-¢-0.082T The synchronicity of the changes in volumes of acini,
oocytes and cell nuclei in the course of the reproductive cycle is shown, as well as the interrelationship between
the volumes of these components. There was found to exist an asynchronicity in nuclei functioning and the
nucleoplasmic index in the process of reproduction, which is linked with the synthesis of ribosomal proteins.
Following the obtained data, 1-to-6 score of the maturity stages for the Pacific oyster females in the course of
annual reproductive cycle is presented: passive state; beginning of oogenesis; active oogenesis; pre-spawning
state; maturation and spawning; post-spawning transformation. The months, during which each maturity stage
was the most prevalent, are given.

Keywords: Crassostrea gigas, oogenesis, acinus, oocytes, nucleus, nucleolus, nucleoplasmic index, reproductive

cycle, maturity stages

BBEJIEHUE

TuxookeaHcKkas (SIIOHCKAas MJIM TUTAHTCKAsI) YCTPHU-
ua Crassostrea gigas (Thunberg) sBnsercs oqHUM H3
IIMPOKO PacIpOCTPaHEHHBIX U HanOoee mepCreKTHB-
HBbIX 00BEKTOB MHPOBOH aKBaKyJabTypsl [1]. B HacTos1-
ee BpeMs 3TOT BUJI YCIENIHO WHTPOAYLHPOBAH BO
MHOTHE CTPaHbl MUPa U TI0 MacIITabaM BEIpAIIMBAHUS
3aHMMAaeT BeIyIlee MECTO B MHUpPE HE TOIBKO CPEAH
MOJLJIFOCKOB, HO U MHOTHX APYTHUX THAPOOMOHTOB.
B yactHocTH, exerogHble MacmTadbl KyJbTHBHPOBA-
HHS 3TOTO BUJA JIMIIb B YETBHIPEX CTpaHaxX MHUpa
(Kuraii, SAnonwust, @panrus, CILIA) cocTaBisum 0KOJIo
17,0 mu T [2]. B mocnenaue necsaTHIIETHS THXOOKEaH-
CKasl yCTpHIIa yCIIEIHO TPaHCIUTaHTHPOBaHa B UepHoe
MOpe, U B HACTOSIIIEee BPeMs 3[1€Ch CYIIIECTBYET OKOJIO
20 MapuX03sICTB MO BBIPAIIMBAHHUIO 3TOr0 BUAA [3, 4].

B cBsi3u ¢ nepcnekTUBOM aKKIMMATH3allud THUXO-
OKEAHCKOW YCTpHIIBI Ba)KHOE 3HAYEHHUE MpHoOpeTacT
M3ydeHHe 3aKOHOMEPHOCTEN pa3MHOKEHH S ATOTO BUa
B UepHom Mmope. M3BecTHO, uTO pa3zpaborka THOOBIX
aKBa- U MAapUKYJIGTyPHBIX OWOTEXHOJOTHI B TIEPBYIO
odepenb 0azupyercss Ha M3YyYCHUH PENpONyKTHBHOM
CTpaTeruH, T. €. COBOKYITHOCTH aJanTtaiuii, HeoOXoau-
MBIX JJIS1 YCHEIIHOTO BOCTIPOU3BOJCTBA TOIO HIIK UHO-
ro BUJa. B Hee BXOIAT Takue moKa3aTenu, Kak pasmep
¥ BO3pacT TOJOBOTO CO3PEBaHUs, THUIl FaMETOreHesa,
CPOKH CO3PEBaHMA MOJIOBBIX KJIETOK, aHAJIN3 TIOI0BH-
TOCTH U pa3Mep AUII U CTIEpMaTO30U/I0B, YPOBEHb SHEP-
TeTUYECKHX 3aTpaTr Ha pasMHOKeHUe u ap. [5—S8].

BaxxnelmMm 13 31eMEHTOB pENpOAYKTUBHOM CTpa-
TErUH SIBIAETCS XapaKTEepUCTHKA CKOPOCTH Pa3BUTHUS
MOJIOBBIX KJIETOK (TaMETOTeHE3) M IMEepUOaU3aAIH s
CTaAMil 3peoCTH TOHAaJ, 3HAHHE O KOTOPBIX CO3/1aeT

BO3MOXKHOCTH JUJIsl YIIPAaBICHUS OTACIbHBIMHU WU
BCEMH CTAJUSIMH IMpOIEecca KU3HEHHOTO LHKIa
MOJUTIOCKOB UM WX perymsnuu. Kpome Toro, mporecchbl
PETIPOIYKIINH SBISIOTCS (PyHIAMEHTAILHBIMU TTpoOITe-
MaMH SBOIIOIMOHHON YKOJIIOTHH, KOTOPbIE HHTETPUPY-
IOT aJanTalid OPraHU3MEHHOTO U MOMYISIIHOHHOTO
YPOBHEH ¥ ONPEIEISIOT CTPATET U0 U TAKTHKY JKU3HEH-
HOTO IUKJIa TOMYISuiA [7].

[TockonpKy THXOOKeaHCKas ycTpulla HauOolnee
HIUPOKO HCIOJB3YeTCd B MapUKYJIbTYpE Pa3IMUHBIX
CTpaH MHpa, €€ XHU3HCHHBIM U PEenpONyKTUBHBIN
UK OBUTH JOCTATOYHO HIMPOKO U MTOIPOOHO Omuca-
HBbI MHOTUIMH HCCJICIOBATENSIMHU B Pa3IMYHBIX paiioHax
Muposoro okeana [9-16]. Uto kacaercs oTedecTBEH-
HBIX UCCIIeOBaHUM, TO IMpolieccaM raMeToreHes3a H
MOJIOBOTO IMKJIA 3TOTO BHUA MOCBSIIEHO JOBOJIHHO
OrpaHHYEHHOE YHCIIO paboT, XOTSI OH M OOMTAET B 1aJIb-
HeBOCTOYHBIX Mopsix Poccunm [7, 17-19]. Kpome Toro,
psin paboT, CBSI3aHHBIX C MPOLIECCAMH Pa3MHOKEHHS,
ObUT ONMyONMKOBaH TOCIE MHTPOAYKIUH THXOOKEaH-
ckoil ycrpuiisl B UepHoe mope [19-22].

OnHoil 13 MepcreKTUBHBIX aKBaTOPHUil sl pa3BH-
THSA MapUKYIBTYpHI ABJIsIeTcs TuMaH JloHy3maB (3anaj-
Hoe nobepexxbe Kprima). Jlo Havana 60-x IT. pomnuio-
TO BEKa 9TO ObLT 3aMKHYTBIH TUIIEPTATMHHBIA BOJTOEM
¢ coneHocTbio 90-95 %o. B 1961 1. uepes xocy, oraens-
IOIYI0 €ro oT YepHoro Mops, ObLI HPOPHIT CYI0XOJ-
HBII KaHaJI, MOCJIe Yero COJIeHOCTh JUMaHa cTajla CHU-
*aTbcsi M B 1971 1. cTabunu3upoBaiack Ha ypoBHe 17—
18 %o, T. €. TaKOM K€, KaK U B MpHUJIerarouied K Hemy
akBaTopuu YepHOro Mops.

B nHacrosiee BpeMs 3T0 MOMy3aKphITHINA 3aIUB MPO-
TSOKEHHOCTBIO 27 KM; IIMPUHA ero B HUKHEH 4acTH (¢
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BBIX0JI0M B UepHoe Mope) nocturaer 9 km, imyOnHa —
oT 5 no 28 M. beperoBas nmuHUS CUIBHO HU3pe3aHa,
o0pa3yeT MHOTOYHMCIICHHBIE MEIKOBOJHbBIC 3aJHBHI.
Haubonee Hu3kas temmepaTrypa BOAbl B (eBpajie—
Mapre coctaisier 7-9 °C, Hanboree BbIcOKast (B UioJIe—
aBrycte) — 24-25 °C. ConeHocTs BOIBI B JIIMaHE B
TEUeHHEe rojia KoneOlleTcss He3HAYUTEIbHO U COCTAaB-
nser 17—-18 %o, omHaKO B BEPXOBBSIX B MapTe—amperne
WHOIAa MOXKET CHIKAThbca 0 12—-13 %o BeiencrBue
MaBOJIKOB, TasHUS CHETa M MHTCHCUBHOIO IMOCTYILIC-
HUS TPYHTOBBIX BOJ. BeTPBI IOKHBIX U CEBEPHBIX
PYMOOB BBI3BIBAIOT B JTUMaHE HArOHHBIC U CTOHHBIC
TEUEHHS, COOTBETCTBEHHO. CKOPOCTH TCUCHHMS XOTS U
HEBEIIMKH, HO JoctatodHo 3ameTHbl (10-30 cm/c);
HMHOT/Ia OTMEYAIOTCS JOBOJIBHO CHJIBHBIC TCUCHUS —
50-70 cm/c.

Cpenuss 6umomacca anbrouiopsl B tuMmane JloHy3-
JIaB COCTaBJIANIA B CpemHeM 3a rox 433,2 Mr/m>, Makcu-
MajbHass — 1417,7 Mr/M?, 4To 3HAYUTENLHO BEIIIE, YEM
B JPYrux paiioHax KPbIMCKOro mnooepexbs UepHoro
Mopsi. CxomHas KapTHHA HAOTIOANIACh U C KOHIICHTPA-
el B3BeleHHOro opranudeckoro Beuiecrsa (BOB),
KOTOpast BapbupoBana B mpeaemax 4,0-16 r/m>, B
oTaeabHBIE Mecslpl jocturast 18 r/m? (aBrycr). Takum
00pa3oM, STOT BOIOEM XapaKTepU3YyeTCsl ONarompusT-
HBIMH THPOJIOTO- M THAPOXUMUIECKAMHE YCIOBUSIMH,
00eCIIeueHHOCThI0O KOPMOBOM 0a30i M, COOTBETCTBEH-
HO, BBICOKOM MPONYKTHBHOCTBIO.

B ¢BsI31 ¢ BBIIIEU3I0KEHHBIM B 33124y HACTOSIIICH
paboThI BXOIHIIO N3ydeHHe MOP(OIOTHIECKUX 0COOCH-
HOCTEW OOreHe3a M IMOJIOBOro LMKJIAa THXOOKEaHCKOU
ycrpuilsl B tuMane Jlonysas (Ueproe Mmope).

MATEPUAJIBI 1 METO/bI

Marepuan amns uccnenoBanuii 01 coopan B 2002—
2004 rr. Ha 3amaaHOM mHobepekbe KppiMa B uMaHe
Jony3nas. [Iyisi mpoBeAeHUs THCTOIOIMYECKUX paboT
©KEMECSIYHO OTOMPAK MPOOBI TOHAJ| THXOOKEaH CKOM
ycTpuibl B KoiuuecTBe 20 3K3. U3 MOMYIAUH, MOTy-
YEHHBIX B HCKYCCTBEHHBIX YCIOBUsX. [Ipn HHIUBUIY-
AJIIbHOM aHaJIM3e U3MEPSUIN JUTMHY, BBICOTY U TONIIHHY
(BBIIYKIIOCTH) PAKOBHHEI, OMPEACISIN OOIIYI0 Maccy
momtrocka (W), maccy pakoBunbl (W), Maccy MATKUX
TKanen (W ).

OtnenbHBIE YYaCTKH TOJIOBBIX Kele3 (pUKCcHUpoBa-
a1 B xkuakocTu bysHa m mocne 3—4-HegenapHOTO
BBIJICP)KUBAHUS 00padaThIBa N MO OOLICTIPUHSATHIM
METOJIMKAM: TPOBOAMIIN Yepe3 CIIUPTHI BO3pACTAIOIIEH
KOHI[CHTPAIIMH M KCHUJIOJN, MOCJIE Yero 3ajIMBalli B Ia-
padun [23]. Becero codpano u obpadorano 286 mpod
CaMOK.

CepuiiHble caruTTalIbHBIE U (POHTAIBHBIE CPE3bI
TONIUHONW OKOJO 7 MKM OKpAaIIMBAaJU KEJIC3HBIM
reMaTOKCIJIMHOM U a3aHoM 110 [eiinenraitny [23, 24].
Jiist XxapakTepuCTUKNA (YHKIIMOHAIBLHOTO COCTOSTHUS
TOHAJI UCIONB30BAIN CICAYIOIINE MOP(HOIOrHIecKre
MOKAa3aTeli: YPOBEHb PA3BHTHUS COSMHUTENFHON TKA-
Hu, quamerp oouutos (D ) u anuuycos (D,), a Takxke
o6vem anmnycos (V ), oouutos (V ), ux sauxep (V),
anpbineKk-aykneon (V). /lnaMerp KIeToK u Ipyrux
KJIETOYHBIX AJIEMEHTOB M3MEPSLIIH C MMOMOIIbIO BUHTO-
BOro okymsip-mukpomerpa MOB-1-15X. O6bembl uc-
CIIEIOBAaHHBIX TIEPEMEHHBIX ONMPEACISUIA 110 (opMyIie
SIUTHIICOUIA BPAIICHUS:

V=n/6-4-B2,

rme A 1 B — cOOTBETCTBEHHO, OONBIION U MaJbli
nuamerp, T — 3,14. O QyHKIMOHATIBHONH aKTUBHOCTH
CYAMITH 110 N3MEHEHHUIO YUCICHHOCTH KJIETOK M pa3Me-
py (00beMy) H3ydaeMbIX KOMIIOHEHTOB [25]. dororpa-
(upoBaHHE THCTONOTMYECKHX MPENapaToB OCYIICCTB-
JSUT0Ch mocpeacTBoM Mukpockorna Olympus BHT ¢
ucnons3zopanreM Olympus Photomicrographic System
Model PM-10AD u nmudpooit porokamepsr Olympus
C 2020 ZOOM.

Craructudeckyto 00pabOTKy HCCIIelyeMbIX IPH3HA-
KOB OCYIIECTBIISUIH MO OOIICTIPUHSATHIM METOIaM, H3-
noxeHHbIM B pykoBoacTee [.d. Jlakuna [26]. Kpome
TOTO, MATEMATHYECKUH aHAJIN3 MOTYYEHHBIX JaHHBIX
MPOBOMIIH C TIOMOIIBIO KOMITBIOTEPHBIX CTATUCTHYIEC-
kux nporpamm Origin-8.5 u Statistica-10 u 25eKTpOH-
HbIx Ta0ui Excel-2010. Beero odpadorano 246 npod
MOJIOBBIX JKEJIE3 CAMOK YCTPHIIL.

PE3VIIBTATBI U OBCYXJIEHUE

Ananus X0aa pa3BUTHA ITOJTOBBIX KJICTOK TUXOOKE-
AQHCKOW yCTPHIIBI HaYHEM ¢ paHHUX (a3 ooreHeza —
OOTOHHM. Y HEIOJOBO3PEIBbIX 0COOCH Ha T'MCTOIOTH-
YeCKUX Cpe3ax TOHAJlbl MPEACTABICHB B OCHOBHOM
COCﬂHHHTeHBHOﬁ TKaHBIO, I'’I€ IIOJOBBIC KICTKH
SIBIISIFOTCS. CBOCOOPAa3HBIMH «BKPAILICHUSIMU» OYECHb
MCJIKUX, CXKAaTbIX allMHYCOB (I/IX HAa3bIBAKOT TAKXC
aMITyJIaMH WM (OJUTHKYJIaMH ), KOTOPBIE BBIICIISIOTCS
Ha cepoM (oHe Oollee HMHTEHCHBHBIM BOCIIPUSITHEM
reMaTOKCWIMHOBOIO JIaka. BHYTpu aMIysl HAXOOUIUCh
MEJIKHE TIOJIOBBIE KJIETKU (TOHHH) pazMepoM 6—8 MKM
(puc. 1, ¢aza I). OHu xapaKTepu3yrOTCs OTHOCHTEIb-
HO KPYIHBIM JUAMETPOM S/Ipa, Y3KHUM CJIOEM LIUTOI-
JIa3MbI 1 BBICOKUM AACPHO-IIJIa3MCHHBIM OTHOLICHHUEM
(mHIEeKkcoM). Y TOJOBO3PEIBIX 0COOEH TOHHHU dHaIle
BCEro BCTPEUAIOTCSl B 3UMHUI CE30H, TPU TEMIIEpaTy-
pe Bonbl HIke 10 °C. B 310 Bpemsa BecbMa TPyAHO
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ONMpCACINTb, IO KAKOMY THUIIY — XCHCKOMY HIIH
MY>KCKOMY — IOHJET AajlbHellIee pa3BUTHE TOHA.
OTMeTuM, 4TO ISl TUXOOKEAHCKOH YCTPHIBI 4acTo
HaOIIoMaeTCs IOBEHUIIbHAS IPOTAHJIPHS, T. €. HA4allb-
HOE pa3BUTHE FOHAJ IIPOTEKAET 110 MYXCKOMY TUITY [6—
8] ¢ mocnenyromeil WHBEpPCUEH TOITOBBIX KJIETOK
roHaja B ’)XCHCKOM HallpaBJICHUH.

3areM OOrOHHU TPAHCHOPMHUPYIOTCS U TEPEXOIST
B reHepaTHBHYIO (asy, miu a3y npororuiazMaTHyec-
KOTO POCTa, KOTOPYIO YacTo 00O03HA4YalT Kak (azy
MPEBUTEILIONEHE3a, WK «MaJioro poctay (puc. 1, dhaza
II). B 10 BpeMs B TOHagax caMOK MPOUCXOST 3aMeT-
Hbl€ U3MEHEHUS, CBSI3aHHbIE, C OJJHON CTOPOHBI, C BO3-
pactaHueM pa3Mepa TOJNOBBIX KJIETOK M allHHYCOB, C
JPYyroil — ¢ COOTBETCTBYIOIIUM YMEHBIIEHHEM ILIO-
maau (o0beMa) COeIMHUTENBHOM TKaHu. B 3TOT nepu-
O/ B TIONIOBBIX KJIETKAaX TOHAJ TUXOOKEAHCKOW YCTpH-
IIBI pa3Mepbl KJIETOK YBETUIHBAIOTCS ¢ 8 10 20 MKM H
BO3pacTaeT 00beM IIUTOIIIAa3MbI. Pa3sMepsl sizep Takxke
YBCINYNBAIOTCA, B KJICTKEC OHU 3aHUMAIOT LICHTPAJIb-
HOE TMOJIOKEHHE, UHOTJA CMEMAsch K 0a3aibHOMY
nomocy. B 3To BpeMs B HUX MpoucxonsiT Mopdomoru-
YyecKkre Tpeodpa3oBaHUsi XPOMOCOM, CBSI3aHHBIE C MX
nepexonoM B npodasy I mMeiioruueckoro aeneHus [5—
7]. Cnenyer OTMETHTh, YTO HAa THCTOJOTHUYECKUX
npenaparax B JJaHHBIH TEpUOJa HAaOMIOJAIOTCS HE
TOJBKO OOIUTHI MPOTOIIIA3MATHYECKOTO POCTa, HO H
MOJIOBBIC KIIETKM Hadalia TpodoIriazMaTu4ecKkoro
pocTa, CBsI3aHHBIE C CHHTE30M U OTJIOKEHUEM B IIUTO-
uTa3me sxkenTka. [nomans coeTMHNTENBHOM TKAaHH elle
3HA4YMTENbHA, B (QOIITHKYJIaX OTMEYAETCs] 3HAYNTENb-
Hasi aCHHXPOHHOCTh POCTa OOIIMTOB, OOYCIIOBJICHHAS
Ppa3HbIM BPEMCHEM BCTYILICHUA OOTOHHH B TCHCpaTHB-
HyI0 (asy.

Hanee cnenyer ¢da3za HHTEHCHBHOTO Tpodoriazma-
THYECKOT'O POCTA, CBS3aHHAs C CHHTE30M M OTJIOXKE-
HHUEM KEJITKa B OOLIUTaX — BUTEIUIOreHe30M (puc. 1,
¢aza III), koTOpyr0 4acTo Ha3bIBAIOT «OOJIBIIUM POC-
TOM». ITO JIOBOJIBHO MPOAOIDKUTENBHAS (a3a, KoTopast
nmaTes 1o 1,5 mMecsities, ¢ anperst 10 cepenuHbI—KOHIIA
Mast. B aTor nepuos nporcxoquT Hanbonee HHTEHCUB-
HBIM JIedTONIa3MaTUYECKUNH POCT OOLIMTOB, KOTOPHIE
MPUKPECIVICHBI K aMITyjlaM JOBOJIbHO IIHWPOKKUM OCHO-
Ba-HHEM, Onaromaps 4eMy MPOUCXONUT TMOCTYILICHHE
pa3siindHbIX BCHICCTB B KIICTKY. Pesko YBCINYNBACTCSA
00BEM TTONOBOM KIIETKH 34 CUET aKKYMYJISIIHH U JeTo-
HUPOBAHUA B IIUTOIIa3Me TPOPHUECKUX BEUIECTB.
CoenuHuTenbHas TKaHb MEXIY aMITyJIaMH YMEHbIIa-
ercsl, TOrJa KaK pa3Mepbl aMITyJl YCTOWYHBO BO3pacTa-
10T. Slnpo B Hayane OONBIIOrO pOCTa PAaCIONOKEHO

HECKOJIBKO alleHTPUYHO, SIIPHIIIKA HAXOJSTCS BOTU3H
WM CONpHUKacawTcsa ¢ 0a3albHOM MeMOpaHOH sjpa,
XPOMAaTUHOBBIM MaTepuan pacrnoliokeH auddysHo.
Kierku mMeroT MoauroHaabHYI0 HITU TPYHICBHIHYIO
¢dopmy, ruamerp spa (3apoabIIIEBhIH My3bIPEK) B 3TO
BpeMs TaKiKe Pe3KO YBEITHYMBACTCS, U HEKOTOPHIE 1TO-
JIOBBIE KJIETKHU JOCTHUTAIOT pa3mepa 35—40 mrMm. B Hux
YacTO TMOSIBISIETCS. BTOPOE SIAPBIIIKO, YTO CBUACTEIb-
CTByeT 00 MHTEHCH(HUKAINN CHHTETUYECKUX IMpoIiec-
COB B sizipe. B aTOT mepuox muamerp siaep 3HAYUTEINb-
HO BO3PACTAET, H, COOTBETCTBEHHO, PE3KO YMEHBIIIACT-
cs anepHo-tutazmMensblil unnekc (SIIN). K xonity atoit
(ha3bl aCHHXPOHHOCTh POCTa M Pa3MEPOB OOIIUTOB XOTS
W COXpaHseTCs, HO BEIpa)keHa He CTONb 3HAUYUTENBHO.

3aBepmarorias (asza TpodornazmMaTuIecKkoro poc-
ta (puc. 1, pasza V) xapakrepusyercst TeM, 4TO roHa-
JIBl aMITYJT IOCTUTAIOT CBOETO MaKCHMaJIbHOTO pa3Me-
pa. OHH IJTIOTHBIE M 3aTIOJIHEHBI OOIIUTAMH, 3aBEPIIHB-
IIUMH TPOQOIUIa3MaTHUECKHI POCT, XOTS B OTJCIBHBIX
amITyJiax MOKHO HaOmoaaTe U Ooliee paHHHUE CTaluH
ooreHe3za. OOONOUKHU sfiep TEPSIOT CTPYKTYpHPOBaH-
HOCTh, XpPOMaTHHOBBIH MaTepHal NpeCTaBlIcH B BUIC
CETYaTOM CTPYKTYpbl. B TO k€ BpeMsl Ha TMCTOJIOTH-
YECKHX CpPe3axX XOPOIIO BUAHA pajuabHas UCUEPUCH-
HOCTh O0ONIOYKH KIIETOK (zona radiata). B aTo Bpems
CKOPOCTh POCTa OOIMTOB HECKOJBKO 3aMEIUIIETCS,
OHU MPEICTABIISAIOT COOOM KJISTKH MOJIUTOHATBHOMN WK
OKpyTIIOoii GopMBI pazmMepoM 45—50 MKM U TIpUKpeTLIe-
HBI K CTEHKE (DOJLTUKYIIA TOHKOH «HOXKKON», 4epe3 KO-
TOPYIO, IO-BUANMOMY, B OOIIHT ITOCTYIAIOT BOJIA U TPO-
¢uyeckue coenuHeHus. Ha atom aTame B mpocsere
aMITyJl TIOSIBIISIFOTCSL 1 CBOOOJTHO JIeKAIHE, CO3peBalo-
LIM€ OOLUTHI. YPOBEHb PA3BUTUS COCAMHUTENBHON TKa-
HU B TOHAJIe PE3KO YMEHbIIAETCs, OHA TpeJCcTaBIeHa
TOHKHMH TSDKaMH, OTIEIISFOIIAMHI OJHU allMHYCBI OT
JPYTHX.

Crenyromasi ¢a3a rameroreHesa COIMpPOBOKIAETCS
OOBOJIHEHUEM TaMeT M OTJEICHHEM HX OT CTEHKH
amnyin (puc. 1, pasza V). 3penble siia, pa3Mepbl KOTO-
pBIX BapbUpYyIOT B mpenenax 50-68 Mxm, cBOOOAHO
JIeXKAT B MPOCBETE aMITyll H HMEIOT OKPYIIIYIO (hOpMY.
Anpo 3penbix 00UTOB MOP(OIOrHIeCKU ¢1ado BhIpa-
KEHO, TeM He MEHee Ha HEKOTOPBIX Mperaparax Xopo-
IO BUJHBI O4YepTaHus, 00pasyrolecs B pe3yibTare
MUTpaIH €T0 K aHUMalIbHOMY Tonocy. B 3aBucumoc-
TH OT YMHCCHU 3PEITbIX MOJIOBBIX KJIETOK, 00yCIOBIICH-
HOW DKOJIOTMYECKHMH YCIOBHSIMH (B TIEPBYIO O4EpPEb,
TEMIIepaTypol BOABI), 00bEM TOHAJ| YMEHBIIACTCS, H
OHU TOKOM BOJIbI BEIHOCSITCS B OKPYKAIOIILYIO BOJHYIO
cpeny. [1o pa3HbIM JINTEpaTypHBIM UCTOUHUKAM, HEPECT
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Paza Vv

Puc. 1. Mukpogororpaduu pasHbix (a3 pa3BUTHU MOTOBBIX KJIETOK THXOOKECAHCKON YCTPHIIBI, HHTPOLYLIMPOBAHHOMN
B UepHoe mope: dpaza I — unnuddepentaoe coctosuue (ypenuuenue 140%); pasa 11— Hauano oorenesa; dasza I11—
HMHTEHCHUBHBIH ooreHes; ¢asa [V — npeHepecToBOe COCTOSHHUE (3aBepiieHre TPOPOIIa3MaTHUeCcKoro pocra); asa
V — co3peBanue u HepecT; pa3za VI — mocnenepectoBoe coctosHue (yBeanueHue 70%)

Fig. 1. Micrographs of the developmental stages of reproductive cells of the Pacific oyster, introduced into the Black
Sea: stage | — passive state (mag. 140x); stage Il — beginning of oogenesis; stage IIl — active oogenesis; stage [V —

pre-spawning state (completion of trophoplasmatic growth); stage V— maturation and spawning; stage VI — post-
spawning state (mag. 70%)
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3TOTO BHJa HAYMHAETCS MPHU TEMIIEpaType OKOJIO
1941 °C u gocturaer MakCUMyMa TpH MOBBIIIECHUH
TeMrepaTypsl Boasl go 20-22 °C [11, 17, 19, 22].
Takoe cocTOsiHME MHOTZA MOXET HAdaThCs yKe B
KOHIIE Masi ¥ JUTUTHCS JI0 HIOJISI—aBrycTa.

[MocnenepecToBoe COCTOSIHUE TaKKE OTHOCHUTCS K
¢aze ooreHesa, MOCKOIbKY B 3TO BpPEMs OCYIECTB-
JSAIOTCSl BaXKHBIC JJIS MOJNIOBOTO ITUKJIA MPOIECCHI:
OYHCTKA MOJOCTH TOHA/IbI OT HEBEIMETAHHBIX ITOJIOBBIX
KJIETOK, UCTIOJIb30BaHNE UX TPOHUIECKOTO MaTepraia
JUISl Pa3BUTHS HOBBIX TaMET M UCIIONIb30BaHUE TOPMO-
HaJbHBIX COCMUHEHHH Ui 3amycka mponudepanuu
rouuit. OTa (aza MOXKET HACTYNHUTH YXKe B HIOIE,
OJIHAKO YaCTO €€ MOTHOE 3aBEpIICHUE MPUXOANUTCS Ha
KOHEIl aBrycTa (MHOTJa — CeHTI0ph). B 310 Bpems
MIPOUCXOMUT pa3pyiicHue (pe30pOiins) HEBBIMETaHHBIX
3pENBIX MONOBBIX KIETOK U JKEJITKOBBIX OOIMTOB, YTO
MPHUBOAUT K YMEHBIIICHHUIO BEJTMUYUHBI allHHYCOB ¥ BO3-
pacTaHuio 00beMa COCIWHUTENBHOW TKaHU (puc. 1,
¢daza VI). Pazmepsl amIyi 3HaYUTEIBHO CHUYXKAIOTCS U
3aBHCAT OT CKOPOCTH aTPE3UH 3PENIbIX U KEINTKOBBIX
SIMI, XOTSl B TOHA/IaX CaMOK MOJITIOCKOB MOTYT Haxo-
JMTHCSL OOLUTHI Pa3HbIX (a3 TPoOIIIa3MaTHIECKOTO
pocra.

Takoil Xo7 OoreHesa B MCCIEAYEMOM aKBaTOPUU
XapakTepeH ISl THXOOKEAHCKOW YCTPUIIBI yKe C
BECHBI M 3aKaHYHMBAETCS paHHEH oceHblo. OmMHAKO B
JPYTUX akBaTopusix MUpPOBOTO OKeaHa MOTYT IPOUC-
XOJMTH CABHTH HEPECTOBOTO TEpHosa Ha Ooliee paH-
HUE WU Oolee Mmo3aHue nepuonasl [ 12—14], a B 10xkHOM
noyImapuy 3eMII UK HepecTa B HOpME PUXOIAUTCS
Ha 3uMHee Bpems [27]. Ha puc. 2 mpeactaBieHa
B3aMMOCBSI3b MEXKY JHaMETPOM OOIIUTOB Pa3HbIX (a3
passutus (¢ I mo V) u Temmneparypoii Boasl.

B nenom m3MeHeHHe pa3Mepa OOIHMTOB MOXKHO
omnucaTh JOTHCTHYECKOW (QyHKIHeH DepXroybcTa-
[upna [28], umeroreit BUI:

D=al(1+eb~kx ),

TJic @ — TEOPETUYECKH MAKCUMAaJIbHBIA JHaAMETP
OOILINTA, kK — ynenbHast CKOpOCTb pocTa, b — mapamerp,
orpeensieMbli HaualbHBIM 3HAYEHUEM pa3Mepa Iojo-
BBIX KJIETOK, e — OJKCIIOHEHTa (4ucio Duiepa),
paBHoe 2,718. B unciienHoit hopMe 3TO ypaBHEHHUE
umeer BUA: D =(60,8+5,3)/(1+¢6,65-0472T )

n=5, R?>=0,986 (H

B 10 ke Bpemst aHanm3 mokasai, 4to ¢ ¢assl 11 1o
(da3pl V HaOII0MAeTCsl XOPOIO BBHIPAKSHHBIN Mapaji-
JIETI3M Pa3BUTHUS MKy Pa3MepOM TOIOBBIX KIETOK
W AWHAMHUKOW TeMIiepatypsl BoAbl (KO3 hUIIHEHT
nerepmuHanuu pasen 0,967) [12, 13].
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Dasbl 00TEHE3a H CPEIHHI JTHAMETP OOIHTOB, MKM

8 11 14 17 20 OTH.

Temmeparypa BoIEL °C

Puc. 2. B3auMocBs3b cpenHero quaMerpa OOIMTOB ¢
TeMIIepaTypoil BOJBI B MPOIIECCE OOTE€HE3a TUXOOKE-
aHCKoH ycTpuisl B UepHOM Mope

Fig. 2. Relationship between the diameter of oocytes
and water temperature in the course of the Pacific
oyster oogenesis in the Black Sea

Onnako Ha [ u VI ¢azax pa3BuTHs ObLIN OTMEUCHBI
OTKJIOHEHUSI OT ATOW 3aBHCHMOCTH. B CBSI3U ¢ moiy-
YEHHBIMH IAaHHBIMH TIPEJICTABIISLIIO HHTEPEC ITPOaHaK-
3UPOBaTh AKTUBHOCTH OOTOHUH, SIBIISIOIIUXCS CBOEO0-
pa3HbIM pe3epBHBIM (POHIIOM, U BIHSHUE HA HUX TEM-
nepaTypsl BOIbl. Bbuto 0OHapy:KeHO, YTO U3MEHEHHE
pasmepa 3TUX KIIETOK He 1aeT 00bEKTUBHOTO IPENICTAB-
JIeHUs 00 X aKTUBHOCTH, MOCKOJIBKY BETMYMHA OOTO-
HUH BapbHpYeT B OUEHb HE3HAYUTENBHBIX Npezaenax (6—
8 MKM); MIpH yBETMYEHUU UX Pa3MEpPOB OHU IpeBpa-
IIAIOTCS B OOIUTHI MPOTOILIA3MaTHUECKOTO pocTa. B
TO K€ BpeMsI I3MEHEHUE UX YUCIICHHOCTH MOXKET JaTh
npezcTaBlieHne 00 ypoBHE GYHKIIMOHAILHON aKTHBHO-
CTH 3THX KIIETOK, TeM 0oJiee YTO MHUTOTHUYECKHE JIeTie-
HUSI OOTOHUH B TIOJIOBBIX JKEJE3aX MOJUTFOCKOB BCTpeE-
YaloTCs JIOBOJIBHO penko [5—7]. B cBsI3u ¢ 3TUM Tipen-
CTaBIISUIO MHTEPEC OTPECIHUTD, B KAKHE CE30HbI U TPH
KakoW Temriepatype BOJAbl HaOIIOJar0TCs MAKCHMYMBI
YUCIEHHOCTH OOTOHMM.

Ha puc. 3 mpencrasiieHbl H3MEHEHUS YUCICHHOCTH
OOTOHHIA B ITOJIOBBIX JKeJIe3aX YCTPHUIIBI B TEICHUE JIBYX-
TOIMYHOr0 BEIpaIuBaHus B TuMane JJonysnas. Ha Hem
BHJIHO, YTO OOTOHHH MPUCYTCTBOBAJIH B allMHYyCax
TOHaJ B TEYCHHE BCEro Tojia, HO MX YHCICHHOCTH B
pa3HbIe CE30HbI CYIIECTBEHHO BapbHpOBaJIa.

AHanu3 Ce30HHBIX U3MECHEHUH TOHA]I ITOKa3all, YTO
B TEUEHHE ToJ]a HAOII01aI0Ch JIBa MHUKA YHCICHHOCTH
3THX KJICTOK: TIO3[IHEH OCEHbIO (B HOSIOPE) IpH TeMIIe-
patype okono 12 °C u paHHe# BecHOI (B MapTe) npu
Temrieparype Bompsl, onuskoii k 8—11 °C. Kpome Toro,
W3 aHaJIM3a B3aHMOCBS3H JMHAMUKHA OOTOHHH M TEM-
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Puc. 3. Ce3zonnble usMeHeHus auamerpa auunyca (D, 1) (Ha jeBoi OCH OpAMHAT) M YHUCIEHHOCTH
ooronuii (N , 2) (Ha mpaBoi OCH OpJMHAT) IPH JBYXTOIWYHOM IMKIIE BBIPAIMBAHUS (MECALBI KAJICHAAPHBIE) TUXO-
OKeaHCKOW ycTpHIpl B TuMane J[oHy3naB; 3 — TeMIiepaTtypa BOIbI

Fig. 3. Seasonal changes in acinus diameter (D, 1) (on the left y-axis) and number of oogonia (N, 2) (on the right y-
axis) in the course of two-year cultivation cycle (calendar months) of the Pacific oyster in Donuzlav Liman; 3 — water

temperature

HepaTypsl BOJbI, IPEICTABICHHOIO HA JAHHOM PHUCYH-
K€, BUJIHO, YTO BO3PACTAHHUE TEMIIEPATYPHl HAXOIUTCS
B MPOTHBO(A3Ee C YHNCICHHOCTHIO OOTOHUH, T. €. U3Me-
HEHHE MX KOJTMYECTBA 00paTHO MPOIOPIIMOHATBLHO TEM-
neparype Bojabl. B3auMoCBA3b KOJIMYECTBA OOTOHUM
(N,) n Temniepatypsl Bozbl (T, °C) mocratodno xoporuo
OIKCHIBACTCS SKCIIOHCHIIMAILHOM (PYHKIIHEH:

N,=144- e 00827 n=24, R?>=(,782 2)

CrnenoBatenbHO, HHUIHAIMS IPOLIECCOB pa3MHOXKe-
HHUSI ATUX KJIETOK IIPEMMYILIECTBEHHO CBsI3aHa C IIOHU-
JKEHHOM TeMIepaTrypoi BOJBbI.

UYro kacaercst mociieHepecToBoro coctostuus ((asa
VI), TO B 3aBUCIMOCTH OT SKOJIOTMUECKUX YCIOBUM UX
pasMepsl MOT'yT CYIECTBEHHO BapbHpOBaTh, a CaMoO
COCTOSIHME IIPUXOAUTCS HA UIOIb—ABIYCT, HHOIA IPO-
JOJDKAsICh IO CEHTSA0ps. B 3TO Bpemsi mpoucxonuio
paspylleHue KIETOK U SIIEP, pACTBOPEHUE SIAPBILIEK,
HapyIIeHUEe CTPOCHUS SIEPHON U KIETOYHOH 000J104-

K{, 9TO MPHUBOIWIIO K YMEHBIIICHHIO pa3Mepa alHHy-
COB M 00mIel Macchl roHas (Ha puc. 1 ¢asza VI npen-
CTaBJI€HA JIUIIb OPUEHTUPOBOYHO). ClienyeT OTMETHUTD,
YTO B aBryCTe—CEHTIOpE CpeIHssl TeMIepaTypa BOIbI
ObLTa IOCTATOYHO OJNM3Ka K HEPECTOBOW U COCTaBJIsIA
20-26 °C. B gyacTHOCTH, HEKOTOPBIMU aBTOPAMHU OTMe-
Yaercs, 4To Temreparypa Beiie 25 °C MOXeT oTpuLa-
TENBHO BIIHATH Ha )KU3HENEATENbHOCTh THXOOKEAHCKON
ycTpullbl [29], 4TO, B CBOIO OuYepeab, ONOKHUPYET
MPOIIECCHI OBYIISIIIAN YCTPHIL. ITO TAKXKE MOXKET OBITh
00yCJIOBIIEHO ¥ M3MeHeHueM Qotonepruona. Ha Heko-
TOPBIX MOPCKHX OECIO3BOHOYHBIX MOKA3aHO, YTO
W3MEHEHHE JUIMHBI BOJHBI MOXET CYIIECTBEHHO BIIH-
SITh Ha CKOPOCTh pa3BuThs roHas [30]. BoamoxHo, 4yt
OKOHYaHHWE HepecTa 00YCIIOBICHO ¥ OTPAHHYEHHOCTBIO
pe3zepBHOTO (OHJIA TONOBBIX KJIETOK. B KOoHedyHOM
cuere JiereHepaTHBHBIC U3MEHEHUS!, IPOUCXOJISIINE B
MOJIOBBIX JKeJie3aX, CBsI3aHbl C YMEHBIIIEHHEM pa3Mepa
aMITyJl ¥ TIOJIOBBIX JKeJe3.
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Kpome 3toro, Hamu ObLTH U3y4eHBI Ipyrue Mopdo-
METPUYCECKHUE TOKA3aTeIu B TCUCHUE PEIPOAYKTHB-
HOTO [IMKJIa: U3MEHEHHe 00beMa aluHyCOB, OOLUTOB,
SLIEP, SAPHIIICK, @ TAKXKE SICPHO-IIJIa3MEHHOI'0 WHICK-
ca. OHM TIOKa3aJH, YTO B TEUCHUE TOAUIHOTO MOIOBO-
IO IIUKJIa TPOUCXOAT CIOKHBIE MOpdodu3HoIornyec-
KHE ITPOUECCChI, CBA3aHHBIC C U3MCHCHUEM JTHUX ITOKa-
3aresneil. B cBoro ouepenb, OHU BIUSIN Ha YPOBEHb Me-
Ta0ONINYECKUX TPOILIECCOB — CHHTE3 U OTIOKEHHE B
ITOJIOBBIX KJICTKAX pAaa 6I/IOXI/IMI/I‘IeCKI/IX KOMIIOHCHTOB
(OenkoB, TUIUIOB U yIIIEBONOB) (puc. 4).

CpaBHI/ITeIIBHaH XapaKTCPUCTUKA JaHHBIX 110 U3MEC-
HeHuI0 00bema anmnyca (V,, 1), oountos (V , 2) u suep
(V,, 3) B mpouecce 0oreHesa THXOOKEAHCKON yCTPHILBI
B nuMaHe JIoHy3/1aB ToKa3aja, YTo YKa3aHHBIC ITOKa-
3aTeNM XapaKTePU3YIOTCS CXOIHBIM TPSHIOM U IIPOTe-
KalOT JIOCTaTOYHO CHHXPOHHO.

Uzmenenne o6bema oounta (V ) B 3aBHCHMOCTH OT
obbema amuHyca (V,) B Te4EHHE MCCIIENYEMOTO UK

XOpOUIO anmpOKCUMHUPYETCS OOBIYHON JMHEHHOH
byHKIKCH:

V,=2353,1+0,013-V,,n=24, R*=0,868 3)
CooTBeTCTBEHHO, 00BEM siapa Kak QYHKIUIO

o0BemMa oouTa TaKXXC MOXKXKHO OITMCAaTh aHAJIOTUYHBIM

YpaBHEHHUEM, HO C JPYTUMU YU CIICHHBIMU 3HAYCHUAMUN
3TUX MapaMeTPOB:

V,=857,4+011-V ,n=24, R*=0,960 4).

Ha ocnoBe ypaBHenuii (3, 4) MOXXHO ONpPEACIUTH
00BEMBI TIOJOBBIX KJIETOK M SIIEp B 3aBHCUMOCTH OT
o0ObeMa alHyca.

Bwmecrte ¢ Tem o4eBHIHO, YTO 00bEM alHYCa OIpe-
JeTIsieTCsl He TOJBKO YMCIIOM KJIETOK, HO U COOTHOLIIe-
HUEM OOLIMTOB pa3HbIX (pa3 ooreHesa, T. €. MX pa3Me-
poMm. Hampumep, B o1uH CE€30H B MOMYIALHUHA MOTYT
npeobianats ocodu II u III ¢a3, Torma kak B apyroe
Bpems — III u IV da3 oorenesa pa3Burtusi, 4To 0Tpa-
3UTCS KaK Ha 00beMe allnHyca, TaK U Ha YUCIEHHOCTH
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Puc. 4. Coornowenne cpennux o0bemMoB anunycos (V , 1) (esas ock opaunar), oouutos (V , 2) u snep (V,, 3)
(mpaBast OCh OpJMHAT) B TOHAJAX THXOOKECAHCKOH YCTPHIIBI MPH JBYXT'OAMYHOM IIMKJIE BBIPAIMBAHHS B JTHUMaHE
JoHy3naB; mo ocu abCIucCe — MPOMOIKUTEIBHOCTh BRIPAIUBAHMS, MECSIIBI (KalTeHIapHbIC)

Fig. 4. Relationship between the average volumes of acinus (V, 1) (left y-axis), oocytes (V , 2) and nuclei (V , 3)
(right y-axis) in gonads during the two-year cultivation cycle of the Pacific oyster in Donuzlav Liman; x-axis —

cultivation period (calendar months)
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OOITUTOB W NP ATHUX KJIETOK. M3 mpemcTaBiIeHHOTO
puc. 4 taxke BugHO, 4To B 20022003 TT. cpemHMit
00beM allMHYCOB 3aMETHO BBIIIE IO CPaBHEHHUIO C
2003-2004 rr. CoOTBETCTBEHHO, KOJTUYSCTBO OOLIUTOB
B HMX OBUIO 3aMETHO OOMIBIIE, YTO KOCBEHHO CBHIC-
TEJIbCTBYET O OOJIbIIEH IJIOMOBUTOCTH HOMYJISAIIMH
MepBOTO rojia MO CPaBHEHHIO CO BTOphIM. OmHAaKoO,
HECMOTpS Ha pPa3HYK BEIWYUHY allMHyCa, CBS3b
MEXK]y €ro 00beMOM M BETUYMHON MOJIOBOU KICTKH (U
siIpa) OCTAeTCsl JOCTATOUYHO BBICOKOMA.

Onnako Apyrue nokazareiau, a UMEHHO aKTUBHOCTh
SITPBITICK U SIACPHO-TIIIA3MEHHBIN WHIEKC, CYIIECTBEH-
HO OTJIMYAJIUCh OT YKAa3aHHBIX BBHINIE KOMIIOHCHTOB
TTOJIOBOM JKEJIe3Bl, YTO MO3BOJISICT PACCMOTPETh HX
n3MeHeHue Oonee moapobHo. Ha puc. 5 mokasansr
CEe30HHBIE U3MEHEHUST 00bEMOB sep, sapbimka u AN
Y TEMIIepaTyphl BOABI IPU JBYXTOAMYHOM BBIpaIHBa-
HUU ycTpull B tuMane Jlony3naB. [TockonbKy 00beMbl
anHyca, OOIMTOB M sJAep MOKAa3aJH JOCTATOYHO
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BBICOKYIO CHHXPOHHOCTb JMHAMUKU (R2 =(,86—091),
HA TOM PHUCYHKE MPECTABICHBI JIUIIb SApa KIETOK.

W3 npencraBaeHHOro pyc. 5 BUHO, YTO C CEHTIOPS
MO OKTAOpPh 3HAYUTENHHO YBEIUYIUCH 00bEMBI SIpa
(V) n anepno-nnasmennsiii uuaekc. Ilocne sroro, ¢
HEOOJIBIION 3aep)KKoi (IpUMEpHO 1 Mecslr), MPouc-
XOAUT WHHUIHALKS POCTa aKTHBHOCTHU SIIPHIIICK-
Hykseon (V, ), 00beM KOTOpBIX B HOAOpE JOCTUIal CBO-
€ro MakCHUMyMa, IIOCJIe Yero MX aKTHBHOCTh CHIKa-
nack. TakuMm 00pa3om, reHernueckass HHPOpMauUs
Spa peannu3yercsi B BUJIC TPAHCKPHUIIIINK C MATPHUIIBI
JHK B pasnmuunsie Tunst PHK, B mepByto ouepens,
pubocomuyro PHK, nns mocnenyromiero cuuresa
crienu(pUIecKuX OEKOB, KOTOPBIA OCYIIECTBISIETCS B
sIpBIIIKax [25].

3aMeTHM, YTO HMEHHO B 3TO BpEMs MPOUCXONIIA
HOBas BOJIHA OOTEHE3a B MOJIOBBIX JKelle3aX YCTPHIIH,
MPHUBOAIIAS K YBETUICHUIO YUCIICHHOCTH OOTOHUH U
MepexXo/y UX B OOIUTHI TeHEPATHBHOM (a3bl U Hauajlb-
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(paBast OCh OpPJMHAT) MPH JBYXTOAMYHOM BBIPAIMBAHUH THXOOKEAHCKOW YCTPHIIBI B TMMaHe [loHy31aB

Fig. 5. Dynamics of volume of nuclei (V_, 1) (left y-axis), nucleolus (V_, 2), nucleoplasmic index (NPI) (3) and water
temperature (4) (right y-axis) in the course of two-year cultivation cycle of the Pacific oyster in Donuzlav Liman
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HBIX (a3 TpodormnazmMaruyeckoro pocra. OgHAKO
NalbHeHIee CHIKEHNE TeMITepaTyphl BOJBI B STHBApe
1 ocobeHHo ¢epane—Mapre (7—8 °C) npuBOAUT K TOP-
MOXKEHHIO TIPOIECCOB Pa3BUTHUSA TOHAJ M O0COOEHHO
OOLIUTOB TPOQOILIA3MATHYECKOTO POCTa, KOTOPHIE MOJI-
BEpraroTcs aTpe3uH.

Cnenyer OTMETUTH, YTO, HECMOTPS Ha TO, YTO
oobeMsl siipa U I[N B 3TOT nepro CHIKAITUCh, OHU
OCTaBaJIMCh Ha JOBOJIHHO BHICOKOM YPOBHE aKTHBHOC-
TH, TJIe COOTHOILICHHE OOBEMOB s/Ipa K IUTOIIa3ME
cocTaBsuio mpuMepHo 2:1. B To xe Bpems ¢ deBpans
MO MapT BO3pacTaer 00beM SIPHIIIEK, KOTOPBIA XOTS U
CHHXaeTcsl B ampese, HO HHIAYIHUPYET MPOLECCH
CHHTE3a U OTJIOKEHHUS KeJITKa B IUTOILIa3ME OOLIUTOB.
B amnperne, ¢ noBbimenueM temmepaTypbl Boas! 10 10—
12 °C u BblllIe, HAYMHAETCS POCT OOLIMTOB Pa3HbIX (a3
JNEUTOIIa3MaTUYECKOT0 POCTa, KOTOPHIN HAIpPIMYIO
CBA3aH ¢ TemIepaTypoil Boabl. [locie 3Toro oouuThI
nepexonT B (hasy aKTHBHOTO OOTeHe3a, M B JallbHei-
IeM BeCh LMKJI TaMeToreHe3a 3aBeplIaeTcs COo3peBa-
HHEM U HEPEeCTOM C MOCIEAYIOUIUM IEpPEX0J0M B
MOCJICHEPECTOBOE COCTOsIHUE. Takum ke oOpazom
MIPOMCXOANT MPOIIECC CIETYIOIIETO rojia, OTINYasiCh OT
MEPBOTO JINIIb KOTHYECTBEHHBIMHU 3HAYCHU SIMU.

[IpencraBnenHas kKapTHHA XapakTEpU3yeT HEKUI
«CpenHuit», uiK peepeHCHBIN, YPOBEHb FaMETOICHE-
THYECKHUX IMPOLIECCOB TUXOOKEAHCKOW YCTPHULBI B
Yepuom mope. TemmepaTypa, COIEHOCTb, CKOPOCTh
TEUEHUS U JIPyTHE FKOJIOrnaeckue GaKkTopbl aKBaTOPHIA,
a Tak)XKe ypOBEHb aHTPOMOTEHHOTO BO3AEHCTBUSA
MOTYT CYIIECTBEHHO M3MEHUTH CKOPOCTH IPOXOXK/e-
HUS IMKJIa pa3idudHbIX (a3 ooreHe3a. Kpome Toro,
CJIeNyeT yYUTHIBAaTh U Pa3MEPHO-BO3PACTHYIO CTPYKTY-
Py TOMYISIHMA, KOTOpasi MOXET MOBIHATh Ha COOTHO-
HIEHHE TIOJIOB U MHTEHCUBHOCTH MPOXOXKIACHUS MO0~
Boro 1ukia [12, 16].

Ha ocHoBe mipencTaBiIeHHBIX BEIIIE MATEPHAIIOB [9—
22], a Takxe APYTUX JTUTEPaTypHbIX UCTOUHUKOB [31—
33] HamMu BBIAENECHO IIECTh CTaAWM 3peoCTH TOHAa,
KOTOpBIE XOTSl U YaCTUYHO MEPEeKPHIBAIOTCS, HO B TO
XKE BpeMs YCTOWYMBO MEPEXOAAT K MOCIENYIOUIUM
CTaJMSIM TIOJIOBOTO ITUKJIA!

I cragus — unmuddepenTHOE cocTosiHUE. ['OHAIBI
TOHKHeE, po3padynHble. Ha ructomoruvyeckux mnpemapa-
Tax TOHaJ| BHJIHBI OOTOHWU M OOIUTHI TeHEPaTUBHON
¢da3zpl, a TaKkKe OCTaTKH (OILTHKYISPHOTO IITUTEIHS,
00pa30BaBIIMECS B pe3yjIbTaTe Pe3opOIMH OOI[MTOB;
COEAMHMTENbHAA TKaHb MAaKCUMaJlbHO pa3BuTa. JTa
cTazus XapakTepHa Juis heBpaisi—Mapra U CEHTIAOPA.

II cragus — Hayano oorexesa. Ha rucronoruyec-
KHX IIpenapaTax BUIHBI OOTOHHH U OOLIMTHI IIPOTOILIA3-
MaTH4eCcKoro M paHHuX (a3 Tpodormrazmaruyec-
KOT0 pPOCTa, TECHO COIpHUKacarouuecs ¢ 0a3aabHOM
MeMmOpaHoW anmHyca. OTa cTagus OoOBIYHA IS
amnperis — Havaia Masl, a Tak)ke HosOpsi—iexaopsi.

III cranust — axkTUBHEINA ooreHe3. B romamax —
OOLIUTHI MHTEHCUBHON (Da3bl TPoQoriazMaTHIeCKOro
pocCTa, XapaKTEpU3YIOLMECS BBITAHYTOMN, TPYILIEBUIHON
(dbopMoii, coeMHEHHbIE TOHKAUM MOCTHKOM C 0a3alib-
HOW MeMOpaHO# anHyca. JTa cTajus BCTpedaeTcs B
HOsIOpe—/1eKkadpe U YacTHYHO € Mas 110 aBTyCT.

IV cragus — npegnepectoasi. ['oHabl ycTpuIl 10-
CTUTAIOT CBOEr0 MaKCUMAaJIbHOIO pa3Mepa U Macchl, OHU
IJIOTHBIE U 3aIllOJIHEHB! OOLMTaMHU, 3aBEPIIUBIINMHU
TpodoriazMaTHIecKuii poct. ITa CTaaus B OCHOBHOM
OTMeYaeTcs ¢ KOHIa Masi — B MIOHE U YaCTUYHO B UIOJIe—
aBTycCTe.

V ctaaus — co3peBaHue U HepecT. [oHaAbl B
COCTOSTHUM HEpecTa U, B 3aBUCHMOCTH OT SKOJIOTHYec-
KHUX YCIIOBUH, C pa3HOH CTENEHbIO OCBOOOXKIICHUS OT
KEHCKHX TOJOBBIX KIETOK. JTa CTaJud XapaKTepHa
JUIA KOHIIA Masg M TPOJOKAeTCsl BIUIOTh O aBrycTa
(vHOTIA 0 CEHTAOPS).

VI craaus — mnoclieHepecToBasi epecTpoiika.
lonane!r ciaBmmecs, ¢ HEOONBIIMMH AlUHYCAMH, C
OCTaBIIMMHUCS TOCIIE HEpecTa MOJIOBBIMH KJIETKaMU, B
KOTOPBIX TPOUCXOAUT UX Pe30pOIus. Y CTEHOK alm-
HYCOB BHJHBI aTPETHYECKHE OOTOHUH, TOTJa Kak
OCHOBHAsi Macca OONbIIed YacThbiO MPEACTABICHA
COETUHUTENILHOW TKaHbI0, a TAKXKE OCTaTKaMu (oJuIn-
KYJISIPHBIX KIIETOK H aMeOOIUTaMH.

ComnocrapieHne 3TATHOCTH MPOXOKICHUS MOJI0BO-
ro IMKJIa TUXOOKEAHCKOM ycTpullbl B UepHOM Mope ¢
TaKOBBIM y 0co0ell 3 eCTECTBEHHBIX MECT OOMTaHUs
CBHUJETEIbCTBYET O TOM, YTO B I[€JIOM OHA O4YEHB
0J1M3Ka K ONTMCaHHOW paHee qpyruMu aBTopamu [9—19].
HexkoTopoe otnnune 3akito4aercs JUIIb B TOM, YTO B
UepHoM MOpe IMpOIECcChl pa3BUTHS TOHAJ IPOTEKAIOT
B HECKOIIBKO OoJiee CiKaThle CPOKU U yKOPAYMBAIOTCS
npuMepHo Ha 1-1,5 mecsIa, o cpaBHEHHIO, HAMIPH-
Mep, C ceBepHbIMU palioHamu DpaHuuu, rae Nepuox
OCHOBHOT'0, MacCOBOTO HEpecTa CABHTaeTcs Ha Ooree
MO3HUE CPOKU (KOHEIl Masi — WIOHB), TOTJa KaK B
€CTECTBEHHOM OMOTOIE CPOKH Pa3MHOKECHUS B OCHOB-
HOM MpHYpOUeHBI K HIoHI0—aBrycTy [19]. [To-Buaumo-
My, 3T0 00yCIIOBIIEHO Ooiiee BBHICOKUM TEPMHYECKHM
PEXUMOM H, COOTBETCTBEHHO, PaHHUM IIPOTPEBOM
akBaTopuu YepHOro Mopsi, 10 CPaBHEHHUIO C ECTECTBEH-
HBIM MECTOOOMTaHHUEM.
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BbIBO/IbI

1. UccnenoBan ooreHe3 THXOOKEAHCKOW yCTPHIIBI y
3amagHoro mnobdepexbs YepHoro mops (JuUMaH
Jony3naB), onucanbl Mopdodu3nonornueckme
0COOCHHOCTH pa3HbIX ()a3 Pa3BUTHUS MOJIOBBIX
JKeJe3 CaMoK.

2. [Ipencrariena KOMUYECTBEHHAS CBS3b N3MECHEHUH
pasmepa oorutoB (D) ¢ ce30HHBIM M3MEHEHUEM
temnepatypsl Boasl (T, °C), kotopas onmucs-
BaeTCS ypaBHEHHUEM JIOTHCTHYECCKOH (PYHKIUU:
D=60,8/(1+¢6.65-0472T )

3. [TokazaHo, 94TO TMHAMHUKA YUCICHHOCTH OOTOHUI
(N,) cBsA3ana 0OpaTHON 3aBUCMMOCTBIO C TEMIIE-
patypoii Bomabl (T) u ommceiBaeTcs ypaBHEHUEM:
N, =14,4-¢70082T

4. OOHapyKeHO, YTO POCT oO0beMa alMHYCOB,
OOITUTOB U SIJICP B TEUCHHE T'OIa XapaKTEPU3YETCS
CXOIHBIM TpeHAoM ( R2 = 0,86 — 0,91 ), OTIUYAsACH
MEXKIy COOOM JIHIIb YHUCICHHBIMH 3HAYCHHUSMH,
TOrJa Kak aKTMBHOCTH SAPBINICK U SIJAECPHO-
IJIA3MEHHOT0 MHAEKCA MIPH MTPOXOXKICHUH TEX KE
(a3 MoJIOBOro 1K/ ITPOTEKAET ACHHXPOHHO.

5. Ha ocHOBe NONy4YeHHBIX JAaHHBIX MPEACTABICHA
6-0auTbHAs IIKaNa CTaIUi 3pelOCTH THXOOKEaH-
ckoii ycrpuubl B UepHoMm mope: I — mporomas-
marudeckuil poct, II — Havano oorenesa, 111 —
WHTEHCUBHBIN ooreHes, IV — mnpenHepectoBoe
cocTossHuE, V — co3peBaHue U HepecT, VI —
MIOCJIEHEPECTOBAs MepecTpoiKa.
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