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Llenv uccneoosanuii — onpedenums memnepamypHsle Zpanuybl U OJIUMENbHOCHb REPUOOA 3UMOBKU RPOU3GOOUmeneil benyu u
PYCCK020 ocempa 6 X03AlCMEaAxX aKeaKy1bmypsl, UCKTIOUAIOWUE HAPYWEHUA UX 2eHepamugnoil ynkyuu. Paccmompenst u oye-
HeHbl meMnepamypHsle YCaoeus u pe3yismanmsl 3UMOGKU NPou3sooumeneil, UHKyOayuu uKpsl u 6bl0eplHCUBAHUA NPEONUUUHOK
benyzu u pycckozo ocempa 6 Xo3aicmee Ha COPOCHLIX MENILIX 600aX Inekmpocmanyuu. M3yuennvlie nokazamenu conocmaegensl
C AHANOZUYHBIMU OAHHBIMU, NOTYUEHHBIMU RPU COOEPIHCAHUU RPOU3GOOUIMeNell U3 eCHIECIBEHHBIX NONYIAYUIL 8 HU306bAX PEKU
Bonza. Yemanoeneno, umo npu cpeoneii memnepanype 600wt 2,2-2,4 °C npouzeooumenu ucciedo6anHbix U006 cnocoOHbl HAXo-
oumucsa 6 pexcume nuuLe6oll denpusayuu 00 9 mecayes. Y paccmompennsvix 6uo06 npu yKopoueHHoll u KOMPOPMHOIl «mennoiy
3umogke (0na denyzu npu 2-7, pycckozo ocempa — 4-11 °C) 3agpukcuposano ysenuuenue npooonjicumensHoCmu UHKyoayuu 00 cy-
MoK u 00J1ee no CPABHEHUIO € 0COOAMU U3 ecmecmeennvix nonynayuil. Ilpu donee sncecmkux ycnoeusax 3umoeKu npou3sooume’eil
RONYYUEeHA MAKCUMAIbHO OU3KAA K YCI06HOI HOPME RPOOOIICUMETbHOCHb UHKYOAUUU UKPbL U 8bLOEPIICUCAHUA NPEOTULUHOK.
IIpogooums 3umosKy npouszeodoumeneii benyeu ciedyem npu cpeoneit memnepamype 600vt 3 °C na npomsicenuu 4-6 mecayes,
UHKYOayuio UKpvl npU NIAEHOM ROGblUieHUU memnepamypul 600bt om 11 0o 14 °C, evideprcusanue npeonuyuHoOK 6 Ouanasone
om 14 00 18 °C. 3umoeka npouzeooumerneii pyccko2o ocempa 0014cHa nPoxooums npu cpedHneil memnepamype 600wt 4 °C na npo-
maxcenuu 4,5-6,5 mecayee, unkybayua uKpvl npu niaaeHOM nogvluieHuU memnepamyput 600vt om 13 0o 16 °C, evideprcusanue
npednuuunok —om 16 oo 20 °C.

THE IMPACT OF THERMAL CONDITIONS OF WINTERING
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The goal of this research is the determination of temperature bounds and wintering duration of spawners of great sturgeon and
Russian sturgeon in the aquaculture farms excluding distortion of their reproduction function. Temperature conditions and results
of wintering of spawners, incubation of spawn and exposition of yolk sac larva of great sturgeon and Russian sturgeon at the farm
in the warm discharge water of powerstation have been considered and evaluated. Investigated parameters have been compared
with analogical data obtained from stocking of spawners from natural populations in the Lower Volga. It has been established
that spawners of studied species can live to 9 months with average temperature 2,2-2,4 °C under conditions and food deprivation.
Both of studied species have exhibited the increase of incubation duration to 24 h and more in comparison with individuals from
nature population under conditions of shortened and comfort “warm” wintering. The closest to conventional norm incubation
duration of spawn and exposition of yolk sac larva has been obtained under harsher conditions of wintering of spawners. Wintering
of spawners of great sturgeon should be proceed under the following conditions: average water temperature 3 °C, duration 3-6
months. Incubation of spawn should be proceed while gradual increasing of water temperature firom 11 to 14 °C, exposition of yolk
sac larva — from 14 to 18 °C. Preferable conditions of wintering of spawners of Russian sturgeon include average water temperature
4°C and duration 4,5-6,5 months. Preferable conditions of incubation of spawn include gradual increasing of water temperature
firom 13 to 16 °C, exposition of yolk sac larva — from 16 to 20 °C.

KarwoueBsble ciioBa: 6enyea, pycckuii ocemp, memnepamypa 600w,  Key words: great sturgeon, Russian sturgeon, water temperature,
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PBIOBI SABISIOTCS MONKHIOTEPMHBIMH KHBOTHBIMH, U
TeMIIepaTypa ux Tesia 3aBUCHT OT TeMIIePATypPbl OKPYIKaro-
el cpespl. B 3Toi CBsI3M BAMSHEE TEMIIEpaTypHOTO (ak-
TOpa Ha YPOBEHb (PU3MOJIOTHUECKOW AKTUBHOCTU THJIPO-
6I/IOHTOB HUMECT MEPBOCTCIICHHOC 3HAYCHUC. IloBpImmIcHNE
WIN TIOHIDKCHUE TEMIIEpaTyphl B JIOMYCTHMBIX IIpejeax
BBI3BIBAET COOTBETCTBYIOIINE CIBUTH B KH3HEACATEIHHO-
CTH THJPOOHMOHTOB, TP TOM MHOTHE pBIOBI 00Ja1aioT
CHOCOOHOCTBIO pa3iinyarh rpajueHThl TEMIIEPaTyp MeHee
1 °C [1]. C Bo3pacToM TemIIepaTypHBIil ONTHMYM CTaHO-
BUTCS MINPE, ITOITOMY BIIMSAHUEC 3TOI'O MOKA3aTeJIA Ha POCT
HanOoJee CHIBHO IPOSIBISIETCS] HA PAaHHHUX CTaAMsX pas-
BuTHA [2].

OceTpoBBIM pBIOaM CBOIICTBEHHA OOJIBIIAS 3BPUTEPM-
HOCTb, XapaKkTepHas ¥ JJIsl pAHHUX JTaroB OHTOreHe3a. B
3aBUCHMOCTH OT BHJIAa U 3Tala BBIPAIINBAHUS ONTHMAIIb-
Has TeMIiiepaTypa MeHsieTca. B yacTHocTH uisl pa3BUTHS
HKpbI Oenyrn oHa coctasisieT 8-15 °C, s pycckoro oce-
Tpa — 15-23 °C [3, 4]. Pa3nudHbI HE TONBKO CPETHUE OTTH-
MAaJIBHBIC TEMIICPATYPbI, HO 1 AUAalla30HbI YyBCTBUTCIILHO-
CTH JJOIYCTUMBIX 3HAYCHUI Ha PaHHUX CTaJUsIX PAa3BUTHS
pa3HBIX BHIOB OCETPOBBIX. BepxHell cyOmeTampHON st
pa3BUTHS UKpHI OenmyTH sABIsieTcs Temmneparypa 20-21 °C,
11t pycckoro ocerpa — 27 °C [5]. Huxuuil nuanasoH no-
MyCTUMBIX 3HaYCHUH TeMIeparypbl BOABI U1 OeIyrn co-
cramsiet 4-7 °C [6].

W3BeCTHO, YTO €CTECTBEHHBIE 3alachl OCETPOBBIX Ha-
XOJISITCS B JIEIPECCUBHOM COCTOSIHUM, M X TPOMBIIUICH-
HBIl BBUIOB B HAlllEd CTpaHE IOJHOCTBIO 3ampeuicH. B
9TOW CBS3W JIETAJIBHOE IOJY4YEHHE TOBAPHON NMPOAYKIHH
BO3MOXKHO TOJIBKO B YCJIOBHSIX aKBaKyJIbTYPbl M HauOoiee
3G PEKTHUBHO OCYIIECTBISIETCS B XO3AHCTBaX HHAYCTPH-
aJIBHOTO THIIA Ha TEIUIbIX COPOCHBIX BOAAX DHEpreTHYe-
CKHX 00BEKTOB B caakax u Oaccerinax. [Ipu 3Tom Temmnepa-
TYPHBIE YCIIOBHSI, B KOTOPBIX COJIEp)KaTcsl MaTOYHbIE CTa1a
OCETPOBBIX PBIO, CYIIECTBEHHO OTIIMYAIOTCS OT €CTECTBEH-
HBIX, YTO, O€3YCIIOBHO, BIHSET Ha TeHEPAaTUBHBIC (DYHKIMN
MIPOU3BOIUTENCH, U OTO BIHSHHAE TPeOyeT TIIyOOKOTO H3Y-
YeHUsI. AKTYaIbHOCTh IPOBEACHHBIX MCCIICIOBAHUN OTIpe-
JIeNsUIach OTCYTCTBHEM HMH(OpPMAIMU O TEMIIepaTypHBIX
YCIIOBHUAX 3UMOBKH aHAJAPOMHBIX OCETPOBBIX B MHAYCTpPH-
aJBHBIX XO3SMCTBAaX U ee aHanmu3a [7, 8].

Llens nccnenoBaHMN — ONPENENUTh TEMIEepaTypHbIC
TPaHUIBl M JUTMTEIILHOCTh MEPHO/a 3MMOBKH POU3BO-
JTeneil Oelyr u pyccKOro OCeTpa B XO3siicTBaxX akBa-
KyJIBTypBbI, UCKITIOUAIOIINE HApYIICHUsS] UX T€HEPAaTHBHON
GyHKIUH.

[MpencTaBiasiock HEOOXOAMMBIM  TPOAHAIM3UPOBATH
pe3yabpTrarbl 3UMOBKM IIPU Pa3IMYHOM INPOJOJIKUTENb-
HOCTH BBIJCP)KUBAHUS ITPOM3BOUTENCH B 3MMOBAIBHBIX
COOPY)KEHHSIX, yCTAHOBUTH 3aBUCUMOCTH PE3YJIBTaTOB MH-
KyOalny UKpbI U BBIJIEP)KUBaHUSI CBOOOJHBIX AMOPHOHOB
J10 HavYajla aKTUBHOT'O IMMUTAaHUA OT TEMIIEPATYPHBIX YCJI0-
BUIf 3MMOBKH, COMIOCTABUB X C IAHHBIMH IO COJCPKAHNIO
MIPOM3BOJUTENCH B €CTECTBEHHBIX TEMIIEPATypHBIX YCIIO-
BUSIX B HU30BBSIX peku Boura.

Metoauka. COOp HCXOAHBIX JAHHBIX MPOBOAWIN B
TETUTOBOJHOM PBHIOOBOIHOM X03sHCcTBe MOCKOBCKOM 00ma-
ctu. [locnenHne conocTaBisuIUCh ¢ pe3yabraramu pado-
TBI LIEXOB JUTMTEIILHOTO BBIJEP)KUBAHUS TPOU3BOANTEIICH
(II/IBP) u3 ecTecTBEHHBIX MOMYJSAIUNA Ha OCHOBE yCpen-
HEHHBIX PETPOCIIEKTHBHBIX JaHHBIX MO THAPOIOTHYECKO-
My [OCTY B paiioHe I. AcTpaxaHs [9].

Amnanu3upoBanack TeMIleparypa BOIbI B NMEPUOA 3H-
MOBKH HpOHSBO[{HTeHeﬁ, I/IHKy6aL[I/ll/I OIJIOAOTBOPCHHBIX
OOIIMTOB M BBIICPKUBAHMS P UTHUMHOK. V3ydannce pa3-
BHBAIOMIASACA WKpa W MPeTHIUHKU Oenyru (Huso huso)
u pycckoro ocerpa (Acipenser gueldenstaedtii). TIpomon-

KHUTEIBHOCTh 3MMOBKH ITPOM3BOIUTENEH paccunTaHa ¢ |
HOSIOpSI IIPEIBIIYIIETO To/ia 10 Hadala uX BHIBOJIA Ha Hepe-
CTOBBIE TeMIIepaTypbl BOJbl. OTOOPaHHBIX /TSI HOITYUYCHHUS
TIOJIOBBIX MPOYKTOB CAMOK M CaMIIOB OEIyTH M PyCCKOTO
oceTpa MpenBapuTeNnbHO (3a 2-3 Helenu) NMEepeBOAUIN B
GacceliHbl, 00OpYyIOBaHHBIE TEPMOpPEry/sued. 3UMHHN
JMarazoH TeMIeparyp ObUT pa3dWUT Ha TPH HHTEpBaja: <
3,9 °C; 4,0-8,0 °C; > 8,1 °C.

Panee ObuTH MMOKa3aHBl OTJIMYUS TEMIIEPATypHOTO pe-
KHMMa B OCETPOBBIX XO3SIHCTBAX IO PsILy KPUTEPHEB, B TOM
YHCIIe 10 3UMHEMY COJIEPYKaHUIO TIPOU3BOAMTENCH B na-
nazone K-I (0,0-7,9 °C) [7]. dnst ynobcTBa N3I0KEHUS Ma-
Tepraa COrIacHO pe3ylIbTaTaM OTOOPaHHBIX OMOTICHHHBIX
npo0, ucclieyemMble ITPOU3BOANTEIH C YUETOM YCIOBHIA U
JUIUTEIBHOCTH 3UMOBKH B HMHIYCTPHAJIbHOM XO3SIHCTBE
ObLTH pasaenensl Ha rpymmsl: 6enyra—b 1, b2 u b 3; pyc-
ckuit ocetp — P 1, P 2 u P 3. Ilo nurepaTypHBIM JaHHBIM,
IIPOM3BOJIUTENN PYCCKOTO OCETpa M3 MPUPOJHON MOIyJIs-
LIUH TI0CTIE 3UMOBKH C TIEPBOI JIEKaabl ampeis comeprka-
JIUCH TIPU MTOCTOSTHHOI Temmeparype 3-4 °C (rpynma P 4) u
ripu 2-3 °C (rpynma P 5) [9].

Jns cTUMYNAIUKM CO3PEBAHMS TIOJOBBIX IPOLYKTOB
NPOU3BOJIUTENICH MHBEUPOBAIN KOMOMHUPOBAHHBIM Me-
TOJIOM: J103a NPE/IBApPUTEIbHON MHBEKIUH KapIOBOrO I'-
modmsa 0,4-0,6 MT/KT Maccel 0cobu, paspermatoriei — 2,0-
3,0 mxr/kr npenapara «Cypdaron» [10, 11]. Ogny rpymnmy
camok pycckoro ocetpa (P 3) ¢ mokasarenem nosipu3aiim
nkpbl 10-12% urbennpoBanu ApoOHO CycIICH3HUEH Kaprio-
BoOro runodusa u3 pacuera 6,0 Mr/kr.

J1s OLIeHKM yCIIOBUM 3UMOBKHU IIPOM3BOAMTENEH, HAXO-
JUIIITAXCSI B COCTOSTHAM €CTECTBEHHOM CBOOOJIBI, paccMaTpH-
BaJIM TEPMUYECKHUI PEXUM pek Borra mocite 3aperynupo-
BaHUsI €€ CTOKA B TOM K€ BPEMEHHOM HHTepBaje ¢ 1 HOsIOps
JI0 HACTYTUICHUS] HEPECTOBBIX Temrieparyp y H. huso 8,0 °C
(rpymma A 1) u A. gueldenstaedtii — 14,0 °C (rpynma A 2).

TemneparypHble ycnoBust BeIpaxkeHel B °C, rpamy-
co-nusx (°C/m) u rpamyco-vacax (°C/u).

Pe3yabTarhl M HX 00cy:kaeHHe. [IpogomKNTEIBHOCTD
3MMOBKH y CaMOTO XOJIOJIOJIFOOMBOTO M3 paccMaTpHBae-
MBIX BUJI0B — Oemyru — Bapsuposana ot 4,2 (b 1) mo 5,3 (b
3) Mecsua npu koiebanuu temneparyps ot 2,0 no 7,0 °C
¥ cpenHuX 3HadeHusax 3,2-3,9 °C. Jlons cyMMbI HaKOTUICH-
HOro Teria B auamna3one Hiwke 4 °C cocraBuia ot 21,9 mo
80,1%. B rpynnax b 2 u b 3 5Tu nokazaresnu HaXoAUIUCH B
nuanazone 4,0-8,0 °C u 19,9-78,1% ot o01ieit 3a 3MMOBKY
(Tabm. 1).

BpemMeHHOI nHTEpBaI 3UMHETO COIEPKAHUS PYCCKOTO
ocetpa ObLT Ootee y3KuUM u cocTaBmi 5,0-5,3 mMecsiia mpu
auMuTax temneparyp 1,2-11,0 °C u cpeaHux 3HaYeHUAX
3,1-6,3 °C. [lons cyMMBbI HaKOIIJICHHOTO TETUIa TPU TEM-
nieparype Hike 4 °C cocrasmna 36,4-84,1% (P 3, P 2), or
4 no 8 °C — 15,9-71,2% (P 2, P 1), > 8,1 °C — 28,8% (P
1) Temneparypa Boie 8§ °C ormedena B rpymne P 1 kak
B HauaJie, TAK ¥ Ha 3aBEPIIAOIIEM ATale 3UMHETO COZep-
KaHUS.

IIpu cpennem 3nauenuu 2,4 °C 3a 6 MecsieB 3MMOBKH
TeMIiepaTrypa BOJbl, B KOTOPOH CONEPIKAIUCh MTPOU3BOJIH-
Tenu OeyTH U3 €CTeCTBEHHOM cpe/pl, Baphrposaia ot 1,0
1o 8,6 °C (rpymma A 1). C ygerom Toro, 9to 6omee 6 Mecs-
LIEB TeMIIepaTypa BOJbl Aepaxanach B paifone 1,0 °C, nons
CYMMBI HaOpaHHOTO Teruia B auana3one 10 4 °C cocTapis-
et 33,7%, ot 4,0 1o 8,0 °C — 64,4%, Beimie 8,0 °C — 1,9%.
Ha nporspkenunn nocneayrommx 30 aHell TemmepaTypbl
pactyT, BepxHui nipenen nocturaet 14,5 °C, cpennee 3Ha-
YeHHe 32 3MMOBKY MTPOU3BOAUTENEH pycckoro ocerpa — 3,7
°C (rpymma A 2). ons cymmbl HabpaHHOTO Teruia 1o 4 °C
camxkaercs a0 18,8%, npu 4 8§ °C cocrasnser 36,0%, a
Boie 8 °C Bo3pactaet 10 45,2% (tadm. 1).
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Taou1. 1. Ye0Bus 3MMOBKH NPOU3BOJMTEICH
B HHAYCTPHAJIBHBIX X0351licTBaX U B peke Bojra

MPEITHINHKAM, OCBOOOIMBIIUMCS M3 000JIOYEK.
3a mepuoa MHKYOAlMU TeMIIeparypa BOIBI B

I'pyn- | IpomomxurensHocTs U Temneparyp- | Kommuectso °C/x 3a 3uMOBKYy ¢ aHHapaTéiX ¢ MKpoii Gelyru BapbHpoBaia ot 102’0
na HBIE YCIOBUSA 3UMOBKH TeMmeparypamMu 1o 16,5 °C, pycckoro ocerpa— ot 13,0 o 16,5 °C.
= Mo mammeM A.®. Kapneswu [16], BeceHHEe-He-
o X:{:S*’ °C H o o . o o K

cyr | "Cin | * lim,°C ] 3.9 C| 4,0-80°C | =81°C| pectyromme GopeanbHble pHIObI MIOCIHE 3UMOBKH
Beayra (B HHYCTPHAJILHOM X0351liCTBE) 00J1aJ1ar0T MaJIbIM QHEpro3amnacom, a pa3BUTUC ra-
MeT MPOTEKaeT MPH HU3KUX Temmeparypax (8-12
b1 127490 38+03 2,070 117 373 0 °C). B cBAA3M € 3TUM, TEMIOEMKOCTh SMOpPUOTreHe-
3a coctasisier npuMepHo 50-100 °C/n. Pesynbra-
b2 143557 39804 2070 1n2 435 0 ThI TPOBEJCHHBIX HAMU HCCIIEIOBAaHUN B IEJIOM
53 158 502 32402 2048 402 100 0 COOTBETCTBYIOT YKa3aHHOMY IHAra3oHy HpH He-
KOTOPBIX HE3HAUUTENBHBIX OTKIIOHEHHUSIX B CTOPO-
Pycckuii oceTp (B HHAYCTPHAIBLHOM X0331iiCTBE) Hy yBemuuenus y Oexyrn 10 9% (b 2), pycckoro

ocerpa— 10 12% (P 1).
P1 158 991 6,3+0,7 4,0-11,0 0 706 285 B TemioBOAHBIX XO03sAHCTBaX TIOJIYYCHBI pe-
3yNbTaThl, OTIMYAIOIINECS OONbIICH IITUTEINb-
P2 152477 3,103 2,048 401 76 0 HOCTBIO MHKYOauuu ukpbl (> 10% BpemeHH OT
HOPMATUBHOM ISl IPUPOAHBIX MOMYISALIUN): Is

P3 159 541 3,4+0,4 1,2-8,0 197 344 0
oenyru (b 1-15,6%, b2 —19,4%), pycckoro oce-
N tpa (P 1 —20,0%).
Beayra n pyccknii oceTp (B ecTeCTBEHHBIX YC/I0BHAX p. Boara)

dakTUuecKue aHHbIE [0 WHKYOWPOBAaHHIO
Al 182 4426 24 10-86 149 285 8,6 ukpbl Oenyrn mpu 15,4 °C (b 3) cpaBHuMBI 110
MIPOJOJKUTENIBHOCTH C JAHHBIMH, MPUBEICHHBI-
A2 212 7915 3,7 1,0-14,5 149 285 357,5 | wmu JLB. Urymuosoii [15], Torza kak mpu cpe-
Heli Temneparype nakybannu 13,6 °C (b1 u b 2)
Pycckuii ocetp (B LIABP) pa3BUTHE 1IJIO HA CYTKH Jojblue. [Ipu Oonee Ccy-
POBBIX YCIOBHUSX 3UMOBKH, Koraa 134 nHs Temiie-
P4 227 4649  2,0+0,2 1,0-7,7 2919 173 0 parypa Bozb! onmyckanack Hixke 4 °C, y caMok Oe-
nyru (rpymma b 3) 6puta moxydeHa MakCHManbHO
Ps 273 5139 19x0.1  1,0-7.7 3409 173 0 6mM3Kast K YCIIOBHOI HOPME MPOIOIKUTEIBHOCTD

B peke Bonra nepuon ¢ Temneparypamu 1,0 °C mmm-
cs Ha npoTsbkeHnn 182 aueit. C 1 HOSIOPS 10 HACTYIUICHHS
HEepeCTOBBIX TeMmeparyp juist Oemyru mpoxomur 180-185
mHer (6,0-6,2 mecsmna), mis pycckoro ocetpa — 210-215
nueit (7,0-7,2 mecsna). [IpoBeneHHbie paHee UcClIenoBa-
HUS TIOKa3aJli, 4TO TPH COAEPKAHHHM OCETPOBBIX PHIO B
L/IBP, B 3aBUCMMOCTH OT TeEMIIEpaTypbl, MOXKHO CMEIIATh
nosjoBeie HuKkiIbl Ha 1,5 u 3,0 mecsama. CrenoBareibHo,
MIPOU3BOANTEIH PYCCKOTO OCETpa B PEXKUME 3UMOBKH U ITH-
eBo penpuBanmy Haxomamwck 7,5 (P 4) 1 9,0 (P 5) mecs-
1eB. B Takux ycioBusix cpeHsis 3a 3MMOBKY TeMIleparypa
cocrasisier 2,2-2,4 °C, uto Oosee XapaKTepHO sl TPYIIITBI
A 1, Tie mosst cyMMBI HAOpaHHOTO TeTUIa B THArazoHe 10 4
°C cocrasuna 68,7-71,3%, npu 4-8 °C — 28,7-31,3%.

Hecmotpst Ha pa3nuuust B MPOJOJIKUTEIILHOCTH U yC-
JIOBHUAX 3WMOBKH, Onarojapsi MPUMEHEHWI0O WHHOBAIIMOH-
HOT'O YCTPOICTBA [UIsl ONPE/ICNICHHsI COCTOSIHUSI OOLIUTOB U
CTaJIAU 3peNioCcTh roHan [12], KOMOMHUPOBAHHOTO METOIA
TOpMOHaIBFHOTO cTUMynupoBanus [ 10, 11], or mpousBoaun-
TeJieil HaMy ObLIM MOJy4eHbI MOJIOBBIE TIPOIYKThI BIIOJIHE
YAOBIICTBOPUTEIBEHOTO PHIOOBOTHOTO KavdecTBa U BhIpalle-
HBI CTAHJJAPTHBIE CETOJIETKH.

AHanu3 moctynHo# nutepatypsl [8, 13, 14] mokazan
HaJIM4ne TOJIBKO (parMeHTapHBIX CBEACHUI JINOO UX OT-
CYTCTBHE TIO PSIIy TEMIIEpaTypHBIX ITOKa3aTele U axe
BUJIAaM OcCeTpoBbIX. [lodTOMY IIpM OLIEHKE NPONOJIKU-
TEJIBHOCTH 3MOPHOHAIBHOTO Pa3BUTHSI OT OIUIOJOTBOpPE-
HUSA 0 CTaJNU €AINHUIHOTO BRUTYTUICHUS HAMH 32 HOPMY
st A. gueldenstaedtii npunsitel nanubie T.A. Jletnad ¢
coasropamu [13], mist H. huso — JI.B. UrymuoBoii [15].

W3BecTHO, 9TO B OMHON | TOH e MapTHH UKPHI YMOPH-
OHBI Pa3BUBAIOTCS HE BIIOJIHE CHHXPOHHO, & CPOKH [IEPEX0-
Jla OT CTa/INM K CTaJMU BapbUpyIoT B mpeaenax 10% mpo-
JOJDKUTENFHOCTH Tieproaa passutus [13]. [lpuBeneHHbIe
B Talnuiie 2 JaHHbIE MOJy4YeHbl HaMHU 110 1epBbiM 10-20
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nHKyOarmu. [Ipu mpOTHBONOIIOKHBIX «KOM(OPT-
HBIX» ycioBus 3uMoBkH camok oenyra (b 1, b 2),
xorma B TeueHne 90-100 cyTox TemmepaTypa BOIBI yKIIa-
JpIBasiach B nuana3oH 4-8 °C, uHkyOanus miunack Ha 30
YacoB J0JIbILIC HOPMBI.

B rpymme P 1 3adukcnpoBaHo yBenndeHNE TPOAOIIKH-
TEJIBHOCTH MHKYOAllMK UKPBI pycckoro ocerpa ao 30 va-
coB. [Ipu ognHakoBoil cpexHel TemIieparype MHKyOauu
(~15 °C), HO APOOHON MHBEKIMH CYCIIEH3WU KapIOBOTO
runodusza (rpynmna P 3) npoonKuTenbHOCTb 3apo/ibliiie-
BOTO pa3BuTHs Obl1a Ha 20 YacoB MEHbIIE, YEM 110 UMEIO-
mMest JaeaeiM T.A. letmad ¢ coaBropamu [13], a Takke
MEHbIIIe Ha 25 4acoB, YeM IPH KOMOMHUPOBAHHBIX HHBEK-
nusix B rpynne P 2 u 50 yacos B rpynmne P 1.

[Ipu BBeneHNN KOMOMHHPOBAHHON WHBEKIIMH IPOU3-
BOJUTEISIM pycckoro oceTpa (rpymnnsl P 1 u P 2), onunaxo-
BOI cpeHeit Temneparype nHKyOanuu (~15 °C) u cxonHol
MIPOIOIKUTENEHOCTH 3UMOBKH (150 CyTOK), yCcTaHOBIICHO,

Taou. 2. TepMuyeckuii pe;xuM HHKYOALMH

I'pyn- Temnepatypa BojibI 3a TIponomknuTenbHOCTh MHKYOALUKI
mna uHKyOanuto, °C
®daxt Hopma
X=Sx lim °C/n | °Cla | °C/n | °Cla
Beayra
b1 13,56+£0,97  13,0-14,5 1045 2509 90,4 2170
b2 13,61+1,12  12,0-14,5 108,3 2600 90,7 2178
b3 15,35¢1,41  12,0-16,5 78,7 1888 76,8 1842
Pycckuii ocerp

P1 14,94+1,54  13,0-16,0  112,1 2689 93,4 2241
P2 15,02+1,03  14,0-16,5 97,0 2328 93,9 2253
P3 14,86+1,25  14,0-16,0 80,5 1932 92,9 2229
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Taou. 3. Tepmuueckuii pe;xuM BbIIePKUBAHUSA

NpeININHOK
I'pyn- | Temmeparypa BoxasI mpu ITepron BEIIEPKUBAHUS
na BbIIepKUBaHy, °C
dakr Hopma
X8x lim °C/m | °Ch | °C/n | °Cla
Beayra
b1 16,73+1,57  15,0-19,5 2519 6056 171,2 4109
b2 17,38+1,82  14,0-20,0 197,9 4745 169,7 4073
b3 16,11+1,36  14,5-17,5 172,4 4140 173,1 4154
Pycceknii oceTp
P1 18,38+1,79  16,0-20,5 151,2 3639 170,2 4085
P2 15,79+1,64  13,0-17,5 2324 5574 177,8 4267
P3 17,28+1,72  14,0-18,5 233,6 5392 168,7 4049

Taou. 4. PekoMeHayeMble TeMIlepaTypHbIe PeKUMbI
JIJISl 0CETPOBBIX PbI0 MPH 3UMOBKe, HHKYOALIMY HKPBI
W BBIIePKABAHUHT MPEIHIHHOK

INokazarens Bun
Benyra Pyccxkwuii ocetp
3umoBka Temmeparypa lim 2-4 3-5
BOJIbI, °C
X 3 4
TIponoikuTenbHOCTD, MEC 4-6 4,5-6,5

Wuxy6anus, °C HayajbHas 11 13
KOHEYHAas 14 16

Brinepxusanue, °C HayajbHas 14 16
KOHEYHAast 18 20

9T0 TIpu Oonee «KOM(OPTHOW» 3MMOBKE JTHTEIBHOCTD
MHKyOaIMy OOoJIbllIe, YeM IPH «XOJOIHOM» TeMIleparyp-
HOM Juana3oHe B 3uMHUi nepuos. Tak, B rpynmne P 1 tem-
HepaTrypHblil Juana3oH B 3UMHUN IEPUOJ BapbUpOBal B
npezenax ot 4 °C u Bble, cyMMa OOIIEro Terja cocra-
Bmwia 991 °C/n, a mHKyOamus mpomomkanack 2689 °C/u.
B rpynme P 2 Temmeparypa Boxbsl 6puta Hinke 4 °C 134
JtHs1, 0011ast cymma teruia cocrasuiia 477 °C/n, nHKyOarus
nponoikanack 2328 °C/u. B rpynme P 3 cymma tema 3a
3UMOBKY coctaBuna 541 °C/n, ogHako ATUTEIHHOCTH WH-
kyOaruu coctaBmia 1932 °C/y, yto Ha 396 °C/4 MeHblIIe,
gyeM B rpymne P 2, u 757 °C/a B rpynme P 1 (ta6mn. 1, 2).
Y npousBoauTeENeN pycCKOro oceTpa HpU CXOAHOM M-
TEJNbHOCTH 3MMOBKH MaKCHUMAaJbHO OJIM3Kas K HOpME IIpO-
JIOJDKUTENIBHOCTh MHKYOAIMy nosrydeHa B rpymnme P 2 npn
MaKCHMaJbHOM HHTEpBasle TeMIepaTypbl Bomasl < 4 °C.

Takum 00pa3zom, B OOJIBIIMHCTBE CIIy4aeB MPU YKOPO-
YCHHOW M KOM(OPTHOU («TEIIIoi») 3UMOBKe (s OemyTH
2-7, pycckoro ocerpa 4-11 °C) 3apuKcHpoBaHO yBemHUe-
HHUE MPOIODKUTEIILHOCTH MHKYOAIMK 0 CyTOK U OoJjiee
OT JaHHBIX, NMPUBOANMBIX JUII 0COOEH M3 €CTECTBEHHBIX
normyssiuid. [Ipu Gonee HU3KUX TeMIiepaTypax 3TOT mapa-
METp HaXOIUTCS B IIPEeNax, XapaKTePHBIX JJIsl 0co0eil n3
TIPUPOHBIX MTOITYIISIIHH.

[Tomyuennsie ganusie mo rpynmam P 2, P 3, B 3, A 1
n A 2 co Bceil onpefeseHHOCThIO MOATBEP)KIAI0T BBIBOJ
A.®. Kapneuu [16] 0 TOM, 4TO 4eM J10JIbLIE U CYypOBEE
3MMa, TeM MEHBINE MUTATENbHBIX BELIECTB aKKyMYIHpYy-
€TCs B OOLIUTax, U TEM CKOpee JIOJDKHO MITH Pa3BUTHE
SMOpPHOHOB, YTOOBI MEPEHTH Ha HK30T€HHOE NHTaHue. B
YCIIOBUSIX TETJIOBOAHBIX XO3AHCTB C JIOCTATOYHO TEIUION
3MMOH, B OOLIMTaX, BEPOSTHO, COXPAHSAETCS JOCTaTOYHOE
KOJIMYECTBO NMUTATEIBHBIX BEIIECTB, YTO BEJCT K YBEIIHUe-
HUIO MPOJOJKUTENBHOCTH HHKYOAllMOHHOTO EPHOIA.

IIpennuunHOUHBIN NEpUOJ, KaK dTall OHTOICHE3a, Ha-
YMHAETCS ¢ MOMEHTA BBIXOJa 3apojpbllia U3 000JOUeK M
3aBepIIaeTCs MePexoioM MPEATMINHKN Ha aKTUBHOE K30-
TeHHOE UTaHue. B 9T0 BpeMsl IPOUCXOAUT CMEHA 3apObl-
IIEBBIX aJlaNTalui Ha JAe(UHUTHBHBIC, HOPMUPYETCS Psil
MIPU3HAKOB, UMEIOIINX CHCTEMATHYECKOE 3HAUCHHWE U Xa-
paKTepu3yIOINX B3pocibiX pbl0 pasHbix BuioB [13]. [lpu
OLICHKE TPOIOJDKUTEIBHOCTH MPEUTMIMHOYHOTO TIEpHOIa
OT BBUTYIUIEHHsI SMOPHOHA 0 Havajga 3K30I€HHOTO MUTa-
HUSI B CYLIECTBYIOIIMX YCJOBHUSIX PHIOOBOAHBIX XO3SHCTB
32 HOPMY HaMM HPUHSITHl WHTEPIIOJIMPOBAHHBIC JAHHBIC
K.A. Kpacnogemobckoii [17].

Temmneparypa Bozbl 3a IEPUOJL BbLICPKUBAHUSA [IPE -

YHHOK Oemyru BappupoBaia ot 14,0 no 20,0 °C mpu cpen-
HUX 3HaueHusx 16,1-17,3 °C; y pycckoro ocerpa — ot 13,0
mo 18,5 (15,8-18,4) °C (tabmn. 3). 3HaueHUsI, MPEBhINIAIO-
mue 10% yciioBHOM HOPMBI TPOJIOIKUTEILHOCTH TTEPUOAA
BBIJICPIKUBAHUS 0COOEH M3 MPUPOJHBIX MOMYJISILUIL, 0OTMe-
yensl s 6emyru (b 1 —47,2%, b 2 — 16,7%), pycckoro
ocerpa (P 2 —30,7%, P 3 — 38,5%).

B TeruioBoiHOM X03SHCTBE y pyccKoro ocerpa (rpynma
P 1), monmy4ens Hanbosee OMU3KHE K HOPME PE3YIIBTATHI.
ITpn onTUManIbHBIX AT BUJA TEMIIEpaTypax BpeMs Iepe-
X0/la Ha BHEIIIHEE IMUTaHUE COBIIAJIO C HOPMOM, TOTIA KaK
Oonee HU3KKE 3HAYCHUS TEMIEPATyphl BOIBI (Tpymiisl P 2
n P 3) BeAyT K yBETMUYCHUIO MPOAODKUTEIBHOCTH TIPE-
JIMYUHOYHOTO nepuoza. [lnaBHbI nogbeM TemIieparypsl
Bonel (03 mepemagoB U pe3kux Koiebanwii) ot 14,5 mo
17,5 °C npu comepsxkanuu rpynmns! b 3 obecneunt Onn3kwii
K OITUMAaJIbHOMY TEMIIEPaTyPHBII PEXKUM BbIACPKUBAHUSL.

BrutynuBurecs npeyIMIuHKH, TOJTy4YEHHbBIE OT CaMOK
rpymmel b 1, Obpumn pasmermiens! B 6acceifHax ¢ Temmepa-
Typoit 17,0 °C, onHako Ha dTame «pPOCHUs» TeMIeparypa
BOJIBI pe3ko cHusmach 1o 14,0 °C. Yepes aBoe cyToK mpo-
M30IINI0 BOCCTAHOBJIICHUE TEMIIEPaTypHOTo pexnma. Be-
POSITHO, TIOBBIIIEHHBIE TEMIIEPATYPhI B HauaJle HHKYOAIK
1 TIOCIeIYIOMNI PEe3KUi Mepenaja TeMIeparyp BbI3BaIN
3ama3pIBaHAe MIepexoa Ha akTHBHOE nuTanue Ha 4,8 cy-
TOK. YBEJIWYEHHE JUIMTEIbHOCTH TIEPHOJIa BbIICPKUBAHMUS
(6onee 1,5 cyrok) ormeueHo u B rpynmne b 2. OcHoBHas
MIPUYMHA — TIPOJOKUTENBHBIN TEpHuoa HeaJeKBATHBIX
cnenuduke Buga remieparyp 16,0-17,5 °C B Havasne mpe-
JMYMHOYHOTO JTara.

PaccmarpuBas TeMneparypHble yCIOBHS U ITPOJOIIKH-
TEJILHOCTb MepHoJia OT BBUIYIUICHHUS 3apOAbIIIa IO Hadaa
9K30I'€HHOTO MUTAHUS, CJIEIYET OTMETHTh, YTO Hamboiee
0M3KHe K HOpME JUIsl IPUPOIHBIX TTOMYIISIINI Pe3yIbTaThl
TIOJTy4EeHbI B TEIIOBOJJHOM XO35IHCTBE y PYyCCKOI'O OCETpa B
rpymre P 1 u 6enyru B rpymnme b 3. B atux rpymmax orme-
YEHO HauOOJbIIIee COBIAJCHNUE C HOPMOW MPOJOJIKUTEIb-
HOCTH NpeIMYMHOYHOrO rnepuosaa. Kpome T0oro, MoxxHO
000CHOBaHO NPEIIOJIIOKHUTh, YTO Ha MPOAOIDKUTEIBHOCTh
MIPEATUIMHOYHOTO TIEPHUOAA OKA3BIBAIOT BINSHHUE YCIOBUS
3MMOBKH ITPOM3BOJUTENEH M MPEIIECTBYIONINE YCIOBHS
MHKyOary UKpbl. OHAKO OTpaHMYCHHBIN XapakTep UMe-
IOLINXCS 10 HACTOSIIETO BPEMEHH JIaHHBIX MO3BOJISIET TO-
BOPHTB JIMIIb O HAJTMYUU HEKOTOPOI TEHAEHIINY BIUSHUS
JTaHHBIX (haKTOPOB.

B TemimoBOgHBIX XO3AHCTBAaX MOCIE MpPOBEACHHUS 00-
HUTHPOBKH U TIEPEBOJIA TIPOU3BOANTENCH B 3UMOBAIIBHBII
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KOMIIJIEKC, TIPH WHKYOAIIMH UKPbI U BBIJCP)KUBAHUH TIPEI-
JIMYMHOK 11eJ1ecO00pa3HO PEKOMEHI0BATH CIEAYIOIIHE Ma-
paMeTpsl TeMIepaTypHoOro pexxumMa (tad. 4).

Pe3ynbrarbl IPOBEEHHBIX HCCIECAOBAHUM MO3BOJISIOT
CZIeNaTh BBIBO O TOM, YTO IIPOM3BOIUTEIN U3yUCHHBIX BH-
JIOB OCETPOBBIX NPH CperHel Temmneparype Boasl 2,2-2,4
°C c110coOHBI HAXOIUTCS B PEXKUME IUIIEBON JETIPUBALIN
10 9,0 mecsamnes. IIpu Goee CypoBBIX yCIOBHSAX 3UMOBKH
MPOU3BOJUTENECH B HHJIYCTPUAJIBHBIX TEIJIOBOJHBIX XO-
3AHCTBaX IOJydeHAa MaKCUMAaJIbHO OJM3Kas K HOpME Mpo-
JOJDKUTENIBHOCTh MHKYOAIMU HKpbL. B ciiydae «kompopr-
HBIX» YCIIOBHH YKOpOueHHOW 3uMOBKHU (Oemyru mpu 2-7,
pycckoro ocerpa mipu 4-11 °C) uakyOanus qmmnacek 10 30
JaCOB JOJIbILIE HOPMBI.
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