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AnHoTauua. PaccMoTpeHbl BONPOCbl BAMAHWA KonebaHuA TemnepaTypbl BOAbl HA POCT W pa3BuTie cubupckoro ocetpa npu
BblpawiMBaHuK B BacceitHax. YcTaHoBNeHo, yto konebanua Temnepatypbl OKa3biBaloT BAMAHWE HA WHTEHCMBHOCTL POCTa.
Haunbonblme u3mMeHeHHA B CKOPOCTM pocTa M IGPEKTUBHOCTM MCNONb30BAHUA KOPMOB HabMKAAKTCA npu 6nM3KuX K
ecTecTBeHHbIM KonebaHnAm Temneparyp BoJbl.

KnioueBble cnoBa: cubupckiii 0CeTp, MHTEHCMBHOCTb POCTa, konebaHwe Temneparypbl BOAbI.

STUDYING OF FEATURES OF GROWTH OF THE SIBERIAN STURGEON IN POOLS AT OF FLUCTUATION
A TEMPERATURE
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Summary. In clause questions of influence of fluctuation of temperature of water on growth and development of the Siberian stur-
geon that is grown up in conditions of pools are considered. It is established, that fluctuations of a temperature mode influences
intensity of growth of sturgeons. The greatest influence on growth and efficiency of use of a forage renders a mode at which change
of temperature close to natural.

Keywords: Siberian sturgeon, intensity of growth, fluctuation a temperature.

OpHUM M3 NEepCreKTUBHBIX HaNpaBleHWH akBa- [TepcneKTHBHBIM OOBEKTOM TOBAPHOTO OCETpPO-
KYJILTYPbl ABJISETCS MOBAPHOE 0Cemposoocnso. ITo  BoacTBa sABnsercs cudupckuil ocerp. Cosnanue
HE TOJIKO COCTaBHAas YacTh MPOM3BOJACTBA LIEHHOW HAy4YHOII OCHOBBI palMOHaNbHONH OHOTEXHOIOrUH
0eNKOBOM MNPOAYKLMH, HO M OCHOBHOH MCTOYHMK €ro BbIpAalMBaHUs HUMEET Cepbe3HOE XO03AHCTBEH-
BOCIOJIHEHHSI YMCJIEHHOCTH OCETPOBLIX pPbI0, 0cO- HOe 3HaueHue. B nepByro ouepesb 3T0 OTHOCHTCS K
OeHHO peAIKMX M HCHEe3aIOLIHX BUI0B. ONTHMH3ALMH 3aBOACKOTO BhIPAILMBAHHUA MOIOJH,
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Tabauua 1
Cxema onbiTa
BapuauT onsita
Ilokasarenb
1 (koHTp.) 2 3 4
c8ugoldum
c8umol6u | c8upmolbébu | c20ug02y
) . 22°Cs (19° —>25°% | (25° —>19°) | (19° —> 25°)
TemneparypHblii pexum
TeueHne cyTok | ¢ 16 4 o 08 4| c 16 a0 8 u |c 14uno20um
(25°—>=19%) | (19°—>25°) | c24no8u
(25°—> 199
O6bem bacceiina, 1 500 500 500 500
HauanbHas Macca rooBUKOB OceTpa, I 130 130 130 130
[TnorHocTh Mnocaaku poib, wt./m* 40 40 40 40
KopmiieHue pbib KomOukopm Ecolaif-15
JUIUTENIbHOCTE ONBITA, CYT. 130 130 130 130

B YACTHOCTH 3a cueT NPUONMIKEHUS napameTpoB
abMOTHYECKOH cpesibl K yCloBUsiM, obecnevynBaro-
UMM MakCHMaJlbHYI0 peaju3alUi0 POCTOBBIX
MoTeH1uit prid, BEICOKY10 3P PEKTUBHOCTL KOHBEP-
THPOBaHUA MMHU MoTpedngemMoii nmuuu u pusznono-
PHYECKYIO MOJIHOUEHHOCTh ocobeii [2]. Hanbonee
BAKHLIM abHOoTHUECKUM (PAKTOPOM Cpejibl ABIAET-
cs TeMreparypHblii pexxum. Borpoc o noHumMaHun
ONTUMYMA, KaK H BOTIPOC O €r0 KOHKPETHBIX 3Ha4e-
HHAX, 10 CHX MOP HEJb3sl CUUTAThb OKOHYATEIbHO
M3YUYEHHBIM.

B cBsi3u ¢ 3THM neneio Hactosmeil paboThl
ABJSANIOCH M3YYeHHE pocTa, puIOOBOJHBIX,
Mopho-pHu3H0NOrHYeCKHX, TOBAPHBIX KauYeCTB H
ApYTHX ocobOeHHOcTeH cubHpckoro ocetpa B
3aBHCHMOCTH OT TEMIEPATYPHOrO PexXUMa BOJBI
W BeiABIeHHe Hanbonee sdexkTUBHBIX croco-
00B BbIpallMBaHUs, MHPOPMATUBHBIX H 4YYyB-
CTBUTENbHBIX MOP(POPH3IUOIOrHYECKUX WHAU-
KaTOPOB.

Wccnegosanns npoBeleHbl B akBapHalb-
HoH kadenpw akBakyabTypsl PIAV-MCXA
M. K. A, Tumupsaszesa. O0beKkTOM HCCIeA0BaHW
ABIANNCH TOAOBHKH cubupckoro ocerpa. B skcne-
pHUMEHTE NpeJyCMOTpPeHbl YeThipe BapHaHTa, pas-
JIMYaouecs Mo TEepMHYECKOMY PpEXHUMY BOJbl
(rabn. 1).

[TapameTpbl TJIOTHOCTH TOCaJKHA pbIO, Kpar-
HOCTh KOPMJICHHS, Ka4e€CTBO KOPMOB U OCHOBHbIE

YCJIOBMS BbIpalllMBAHUs MOJEPKUBATTUCE OIN3KH-
MH K peIOOBOAHO-OHOJOrHYECKMM HOPMaTHBaM s
cHOMpCKOTro oceTpa, BhipaliuBaeMoro B dacceiino-
BbIX ycloBuaAX [3].

Jlns kopmaeHust ppid MCMONB30BAIH TPAHYIINPO-
BaHHble kopMa Ecolaif-15 ¢pupmel Biomar, pa3spabo-
TAHHbIE JIJ151 KOPMJIEHHSI OCETPOBBIX.

CranpaptHblid 00MeH y pbIO M3ydanu npu npose-
JeHUN S-cyTouHbIX onbiToB 1o metoauke H.C. Ctpo-
ranosa [7]. Jlng ocerpoB onpenensyii UHTEHCHB-
HoCTh notpebnenus kucnopoaa (UI1K) u Beigenenmne
aMmoHHitHOTO azota (MBA).

XUMHUYECKHH COCTAB MBILILL OCETPOB OMpPEIENsAIH
B HAualle ¥ B KOHLIE OTbITa 1O O0IIENPUHATBIM METO-
aukam [4].

B Hauane u B KOHILIE OMbITA NPOBEeHa AHATOMH-
qeckas pasfiesika pei0, pacCuMTaHbl WHIEKCHI TEJ0-
ciaoxeHus [6, 8]. 3aBUCHMOCTH MHTEHCHBHOCTH
oOMeHa, 3KCTepbepHbIX U MHTEPLEPHLIX MoKasare-
Jeil OT Macchl Tejla pacCuMuTaHbl 1O YpPaBHEHHIO
Huxley (1932) — y = a*w", rne y — u3yuaemsblii
NPU3HAK; «a» U «B» — KOX(POUUNUEHTBI 3aBUCHMO-
CTH; W — Macca Tena, T.

ITonyueHHble HKCTIEPUMEHTANIbHBIE JaHHbIE MO-
BEpPruyThl OMomeTpuueckoii 0OpaboTke 1o Meronam,
npemioxkeHHsiM H. A. Tlnoxunckum [5], yposeHb
JIOCTOBEPHOCTH NMPHHAT paBHbIM 95 %. OOGpaboTka
MpoBe/ieHa ¢ HUCMOJIb30BAHUEM TPOTrPaMMHOI0 nake-
ta MS Excel 2003.
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PesyabTarhl necsie10BaHHI

ITocne neprona akknuMaTH3aluu peiObl, 3aBe3€H-
HOM K3 pbIOOBOJIHOTO CaJIKOBOTO X034HCTBa I. DieK-
Tporopcka MockoBckoii 06nacTi, rojJOBUKH OCETPOB
BO BCeX BapuaHTax OblIM ajanTHpPOBaHbI K IUIAHU-
pyeMbiM TepMope:kumam. B kouTpone (BapuaHTt 1)
TeMreparypy BOJbl B MEpPHOJl OIbITa NOJAEPKUBAIH
crabunpnoit — 22,0x0,1 °C. Copepxanne B Boje
pPacTBOPEHHOr0 KMCI0PO/a B TEYEHHE CYTOK M3MEHS-
Jock B npejenax 6,4-6,8 Mr/n u B cpeiHeM COCTaBH-
70 6,6+0,6 Mr/m.

B BapuanTe 2 nosbllieHHE TEMIIEPATYPbl BOJbI €
08 no 16 u mpoucxoauno co ckopocteio +0,6 °C B
vac, a ee noHuxeHue ¢ 16 no 08 u B cpeanHeM co cko-
poctbio — 0,3 °C B uac. CpeaHue 3HaUeHUs Temmnepa-
TYPBI BOIAbl U KOHLEHTPALHH KHCJ’IOpO,Ela COCTABHIIH
22,240,2 °C u 6,5 mr/n.

B BapuanTe 3 noBblnieHHE TeMNEpaTypel BOJIbI €
16 no 08 u npoucxoauno co ckopocteio +0,3 °C B
vac, a cHikenue ¢ 08 no 16 u — 0,6 °C B vac. Cpen-
HUE 3HAYCHHS TEMIepaTypbl BOJbI U COJEPIKAHUS
KHCITOpOJa B TOM BapUaHTe COCTABHJIM 3a MEPHO[
onsbita 22,0+0,2 °C u 6,7+0,2 mr/n.

B Bapuante 4 noBwilieHHE U MOHUIKEHHE TEMIIE-
partypbl Bojibl IpOUCX0AHII0 co ckopocThio + 0,8 °C B
yac. [lpu MakcuMalibHbIX 3HAYEHUSX TEMIEPaTypbl
Boabl B 14 u 02 4 coaepkaHue KUCIOpoaa B Boje
ObLI0 MUHMMANTBHBIM (6,1 MI/J1), @ NpU CHUKEHUH
TeMneparypsl noeblanock ao 6,9 mr/a. Cpeanue
sHaueHus cocrasuiau 22,1+0,2 °C wu 6,5+0,4 mr/n
COOTBETCTBEHHO.

KonuenTpauusi aMMoHuiiHOrO a3ota B Boje Oac-
CEHOB MPH BbIPALIUBAHUU PbIObI B NMEPHOJL OMNbITA
pasanyanace 10 BapHaHTaM HE3HAYUHUTEIILHO W 6le'lﬂ
HUIKE PEKOMEH/IyeMbIX HOPMAaTHBOB.

3a nepuoj aganTaluuu pbld K HOBBIM YCIOBHSAM
cofiepiKaHusl MpU OJMHAKOBOH TeMIiepaType BO/bl
abCcoMOTHBIH MPUPOCT MACChI, OTHOCHTEJIbHASL CKO-
poctb pocta M KOIQGUUHMEHT MaccOHAKOMIEHHUs
COCTABMJIM TO BapuaHTam |—4 COOTBETCTBEHHO:
1,3-1,8 r/eyr, 1,2-1,3 % u 0,05-0,065. JlanbHeii-
€€ BbIpAlIMBAHUE OCETPOB NPU [UIAHUPYEMbBIX
TeMIepaTypHbIX PeKUMax Mokasano, 4T0 CKOPOCTb
pocta pbid 3HAUUTENBHO YBenuyuiack. AGCOMIOT-
HBIH npupocT nobicuics 1o 3,3-4.7 r/cyT, 0OTHOCH-
TenbHbIH — 10 1,9-2,5 %. MakcuManbHble 3HaYeHUA
3TUX TOKa3aTeseil 0TMeYeHbl BO BTOPOM M YE€TBEp-
TOM BapHaHTax.

ITpu HEBBLICOKOI W3MEHYMBOCTH Macchl Tesa peld
(14-16,4 %) B Hauane ombITa OTMEUEHO B AalibHE-

LIeM yBEJIHYEHHE ITOro nokaszarens. MakcumanbHbIx
sHauenuit (26,8 u 25,4 %) kosppuuuent Bapuanuu
jpocturaer B 3 M 1 BapuaHTax COOTBETCTBEHHO. B
BapuanTe 4 (¢ MakCUMasbHBIM 3HAYEHHUEM TeMIepa-
Typbl Boabl B 14 u 1 02 4) 3T0T nokaszarens Bo3poc
Bcero ik Ha 1,3 %. 3a 3ToT nepuoj BbIpaluBaHus
MaKCHUMaJlbHBIE M0Ka3aTeNH pocTa NoJsy4yeHsl BO BTO-
poM BapuaHTe (MOBBILLIEHHE TemMnepaTypel Boakl ¢ 08
a0 16 4). Heckonbko Menbluumu (Ha 6,5 %) onu
OBUIN B HETBEPTOM BapHaHTE (MOBBIIEHHE TEMIIEPA-
TYpbI BOZIbI B JIHEBHOE M HOYHOE BpeMs). [1pu nosei-
LLIEHHH TEMIePaTypbl BOJIbl B HOYHOE BpeMsi ¢ 16 10
08 u (BapuaHT 3) CKOPOCTH pocTta puibbl ObLIa MUHK-
manbHOM (2,3 r/cyr.). M 310 HecMOTps HA TO, 4TO
oceTp — cymepeuyHas — HodHas peiba. Kpome Toro,
cielyer o0paTHTh BHUMaHHE Ha TO, YTO CHOMpCKHMIi
ocerp obnajgaeT JOBOJBHO OOMBLLIMMH MOTEHLHANb-
HbIMH BO3MOMKHOCTAMM pocTa. Jlyuuive nokasaresu
MOJy4eHbl B KOHTPOJILHOM BapuauTe — 5,3 r/cyT, T. e.
73 % OT NoTeHUMaNbHO BO3MOMKHOTO TpupocTta. B
BapuaHTax 2 u 3 (NOBBILIEHHE TEMMEpaTyphbl B HOY-
HOE€ W [HEBHOE BpeMs) CKOpOCTb pocTa Obina
HECKOJIbKO MeHbllie ¥ coctaBuia 66 u 70 % ot noren-
LHAJILHO BO3MOXKHOM. MeaneHHee oCTanbHbIX pOC/u
OCETpPbI B YETBEPTOM BAPHAHTE, T. €. TIPH JABYKPATHOM
U3MEHEHHH TeMIIeparypsl BOjbl B TEYEHHE CYTOK.
AGconoTHBIH npupoct coctani 4,3 r/cyT, 4To COOT-
BercTByeT 60 % OT NOTEHUMANBHO BO3MOXKHOTO
pocta. [laHHble, MONyuYeHHbIE MPH OINpeeeHHH
KOJHYeCTBA M JAMHAMMKH MoTpebneHns kopma oce-
TpaMH B TEYEHHE CYTOK, MOKa3ajH, 4TO CYTOYHOE
norpebieHre KopMa BO BCEX BApHAHTaX COCTaBHJIO
1,9-2,0 % ot maccel Tena peld U MPEBLICUIO PEKO-
MeH/lyeMble HOpMbI KopmiieHus B 1,7-1,9 pa3. Mak-
cuManbHOE moTpebieHne KopmMa peibaMu OTMEUEHO B
neprosibl ¢ 6 10 8 u—23-25% nc 10-11 u—40-53 %
ot obuiero konuuectra. B nepuon ¢ 24 1 no 06 4 oce-
TPbl, HE3aBUCHUMO OT TEMIIEPATYPHOI0 peikumMa, Ha
BHOCHMBIH KOPM MOYTH HE pearupoBaju.

Takum oOpa3oM, Ha MepBOM 3Tamne BblipallvBa-
HHUSL OCETpBl POCIM Jydlle BO BTOPOM BapHaHTe
OMbITA, T. €. PH MOBbILIEHHH TEMIEPATYPhl BO/IbI B
JHEBHOE BpeMsi CYyTOK. ADCOJIOTHBINH, OTHOCUTEb-
HBIf MPUPOCTHI PHIO M KOIPPHLIMEHT UX MaccoHa-
Kornenus cocrasunu 3,1 r/cyt, 1,6 % u 0,07 coot-
BeTcTBeHHO. Bo  BTOpOoM nepuone onwiTa
(29.04-6.07) oTMeueHO CHMIKEHHME BIHMSHHS Ha
pocT pbIOBl TEMNEPaTypHOrO pekHMAa, TOAEPHH-
BaeMOro B 3TOM BapuaHTe. BmecTe ¢ Tem ckopocThb
pocta OCETpPOB B 3TOM BapHaHTe OCTaBalach
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Tabmuua 2
Pe3yabTaThl BHIDAIMBAHHSA 0CETPOB
Bapuant 1 Bapuant 2 BapuanT 3 Bapuant 4
[Tepuon Ilokazarenb

nocajaxal obnos |nocaakal obnoB |nocajkal ob6n0B |nmocajakal 0010B

Cp. macca pblObl, 1 133 234 130 262 126 222 132 253
25.02— | Uxtnomacca, r 2656 | 4716 | 2862 | 5232 | 2645 | 4438 [ 2630 | 5055
21.04 | INpupoct uxrTuomaccsl, r - 2077 - 2255 - 1833 - 2148
3arparsl KopMa, Kr/Kr - 0,92 - 0,86 - 1,05 - 0,89

Cp. macca pbiObI, T 271 622 325 667 280 620 289 375

29.04- | Mxtnomacca, r 2983 | 6845 | 3579 | 7333 | 3088 | 6820 [ 3185 | 6325
6.07 | Ilpupoct uxrunomaccsl, r - 3863 - 3754 - 3732 - 3140
3arpatel KOpMa, Kr/Kr - 0,86 - 1,08 - 0,90 - 1,11

JOBOJIBHO BbICOROﬁ, HE3HAYUTECJIbHO YCTYyIlas 3Ha-
YEHHAM, MNOJYYEHHBIM B KOHTPOJIE, HEOGXCI,ELHMO
OTMETHTBL, HTO HECMOTPA Ha MEHEE WHTEHCUBHBIN
poOCT OCETpOB B BapuaHTe 4, BhIpallleHHas puida
Ovina Oonee poBHOIT O Macce, 4TO ABNSETCA Kena-
TEJIbHLIM YCJIOBHEM JJI MPOU3BOJCTBA BBHICOKOKA-
4ecTBEHHOro peibonocagodynoro Mmarepuana. Tem-
neparypHbie pEeKUMbl TMEPBLIX TPEX BAapPUAHTOB
Oonee noaxoAsT /IS MPOU3BOJCTBA TOBAPHON Mpo-
ayxkuuu. BeipampBanue peibbl €O 3HAYNTEBHBIM
pazdpocoM Mo JKMBOH Macce NMO3BOJIUT HE TOIBKO
pacWMpUTh  pa3MEepHO-BECOBOIl  aCCOPTUMEHT
BBITYCKAEeMOH TIPOAYKLHH, HO W YIJIUHHTB CPOKH
peanuszaunu. [1o3TOMY npu UCMONB30BAaHUU Mepe-
MEHHBIX TEMIIEPATYPHLIX PEKHUMOB [1J15 BhlpallliBa-
Hus cubUpckoro ocerpa maccoil B mnpeaenax
130-670 r cnemyeT NpOBOAUTH KOPPEKTHPOBKY
CYTOYHBIX HOPM KOPMJIEHHS, a TAK/Ke COPTHPOBKY
peIOBI ¢ yueToM ocoOeHHocTel ee pocTa U U3MEeHe-
HUeM BapuabenbHOCTH Macchl Tesa. Belpawupanue
cHOMPCKOTO 0ceTpa B yCIOBUAX Pa3/IHUHbIX TEMIIEe-
paTypHBIX PEKHUMOB TTOKa3biBaeT, 4To JdpeKxTns-
HOCTb 3TOr0 Mpollecca HAXOJUTCH B TeCHOIl 3aBuU-
CUMOCTH OT YCJIOBHH cOJEpKaHUs W Bo3pacTa pbld
(tabn. 2). Tax, B mepBblii NEPHOJ BbIPALIUBAHHUSA
(25.02-21.04) nanbonee 3(GQPeKTUBHBIM ABIANCA
TeMIepaTypHbIi pesxnm, nojaepRHBaeMblii BO BTO-
pom BapHaHTe. B 3THX YCJIOBHSAX OCETpPbI Bbipalile-
et Ha 10,9-17,8 % xpynHee, uem B MEpBOM H
TPEThEM BAPHAHTAX, YTO OTPA3HJIOCh HA BEJIHYHHE
npupocTa UXTHOMACCHl U 3akaTax kKopma. B aTom

BapuaHTe NPUPOCT UXTHOMACCHI MPEBBICHJ MOKa3a-
TeJn NepBoro U Tperbero BapuanToB Ha 8§ u 19 %
npu munuMansHbiX (0,86 Kr/kr) 3arparax kopma Ha
npupocT. Heckosbko Xyamue pesyiabTaTsl nojayue-
HBl B 4yeTBepToM Bapuante. Cpeanss macca pbib
ovina Ha 3,4 %, npupoct uxtuomaccel Ha 5,0 %
Oonbie, a 3aTparel Kopma Ha 3,5 % MeHblIe, UeM B
KOHTpOJIE.

3a sropoii nepuon onbita (29.04—6.07), kak yka-
3bIBANTIOCH BbILIE, MPOUCXOIWUT H3IMECHECHHUE pPEeaKUHH
OCETPOB HA TEMMEpaTypPHbIE YCIOBUA COAEPHKAHHS.
W3 naHHBIX, NpHBEJEHHBIX B Tabn. 2, BHJIHO, 4TO
npupocT uxtuomaccel Ha 3,0-3,4 % menblue, a 3at-
patsl kopMa Ha 25,6 u 4,4 % Gonklue B BapuaHTax 2
u 3 1o cpaBHeHUIO ¢ KOHTponeMm (BapuaHT 1).
MuHUMalbHBIE TOKA3aTeNH OJYYeHbl B BAPUAHTE C
MOBLIIIEHHEM TEMTEPaTyphbl BOALI 2 pa3a B CYyTKH
(BapuaHT 4).

B uenom, 3a Bech nepHoj OnbiTa BO BCEX BapH-
aHTax, KpoMe YeTBepTOro, Mojy4yeHbl He3Hauu-
TEJbHLIC pa3/IH4YKA MO pe3yjibTaraM BbIpalllHBAHHWA
ocetpa. Bmecte ¢ Tem, oTMeueHa He3HAuNTeNlbHAs
TeH/IeHIHs yBelUYeHHs 3aTpaT KopMa Ha MPUpPOCT
peiObl BO BTOPOM M TpeThbeM Bapuantax. Ocobo
cineayet oOpaTuTh BHUMaHMe Ha pes3ysbTarhl,
TIOJTyYEHHBIE B HETBEPTOM BapuanTe, B aTom Bapu-
aHTe, HECMOTPs Ha caMmble HHM3KHe pbIOOBOJHBIC
nokasaresiv, BbipaiieHa Oosee OJHOpOAHAs TO
Macce pblﬁa, YTO ABIACTCHA BAKHBLIM KAYECTBECHHBIM
nokasareyieM Npu NpoUu3BOACTBE prIOONOCA0YHO-
ro Marepuana.
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Tadnuma 3
XHMHYECKHH cOCTAB MBI 0CETPOB
H uauane B koHue onsiTa
[Tokasarens
onbITa Bapuant | BapuaHT 2 BapuaHT 3 Bapuanr 4
Cyxoe BeliectBo, % 21,1£2,06 29,154+1,09 29,02+1,05 29,7+1,50 25,77+0,46
Chpipoii nporeuH, % 75,45+7,08 59,47+2,9 61,24+4,14 62,16£7,17 72,1343,14
Ceripoii xup, % 20,35+8,53 37,043,13 35,244,25 34,36+7,41 23,92+3,03
3ona, % 5,2+0,73 3,53+0,27 3,5440,17 3,49+0,23 3,95+0,25

CojepiaHue MIacTUYECKUX BELIECTB B MbIl-
11aX OCETPOB HAXOAMTCS B TECHOI 3aBUCHMOCTH He
TOJBKO OT TeMIIePaTypHBIX YCIOBHii, HO M OT
WHUBOI Macchl pei0. AHanu3 aaHHbIX Tabn. 3 noka-
3bIBAET, YTO C YBEJIMYEHHEM JKHBOH Macchl pbld
MPOUCXOAUT 3HAYUTEILHOE HAKOTUIEHHE TlacTHYe-
CKHX BelllecTB B Myckynarype ocerpa. Conepia-
HUE CYXOro BellecTBa yBennuusaercs Ha 6,5-8,5 %
(pasHocTb gocroBepHa). o coaepxaHuio JKHpa B
CYXOM BEIIECTBE OTMEYAETCs TEHJAEHLMs Ha €ro
yBenuuenne Ha 9,4-17.5 % (xors pasnuuus He
JIOCTOBEPHBI) TIPH COOTBETCTBYIOIIEM CHHKEHUH
nporenHa. BeisiBleHa onpejeneHHas 3aBUCHMOCTb
MEKJY YCIIOBHSIMH cofepsKaHHus (TepMopeKHMa-
MH) W COJIepKaHHeM TIacTHUeCKHX BeLIeCTB B
MbILIL[AX OceTpa.

B npouecce BbipaliuBaHusa 0CETPOB, KaK B yCJI0-
BUSIX NOCTOAHHOIO, TAK M TNEPEMEHHBIX TeMmIepa-
TYPHBIX PEKHUMOB (BapuaHTbl 1-3), MpOMCXOAUT
3HAYMTENILHOE YBEJMYEHHE COJIePHkKaHUs TlacTuye-
CKMX BEIECTB B Myckynarype peid (Tabu. 3).

JTO B OCHOBHOM MPOUCXOAMT 3a CUET CoaepiKa-
HHSl JKUPa, KOJIMYECTBO KOTOPOro BO3pacTaeT Ha
14-16,6 %, uTO CBHJETE]LCTBYET 00 YCHUIEHWH

JHUIMHUAHOTO 0OMEHa Y 0CeTPOB U MOMKET CONpPOBOK-
JaThCs CHHIXKEHHEM JKu3HecrnocoOHocTH pbib. B
Bapuanrte 4, rae noAAepKHBAIOCH TOBBIILIEHHE H
MOHWKEHHE TeMrepaTypbl Bojbl Oacceiinos na 0,8 °C
B Yac B JHEBHOE W HOYHOE BPEMS CYTOK, XOTd H
yBEJIMYMBAETCA IUlacTHueckuit obmen y poid, HO
3TO TPOMUCXOAUT MeHee WHTEHCHBHO M0 CpaBHe-
HHUIO C APYTUMH BapuMaHTaMu. DTO, MO-BHAHMOMY,
MOXKET CHOCOOCTBOBATH MONYUYEHHIO Oosee Ku3-
HECrnoCOOHBIX pPbIO, YTO ABISAETCH HEOOXOAHMbBIM
YCJIOBHEM TMPH BBIPANIMBAHUN (PU3HONIOTHYECKH
MOJIHOLEHHOTO pbI00OTIOCaI0UHOr0 MaTepHala oce-
tpos. MccnenoBanus HWHTEHCUBHOCTH mnoTpebie-
Hus puidoit kucnopona (MITK) u Beigenenus ammo-
HuitHoro azora (MBA) B nepuoll BhIpamMBaHus
MoKa3aju, 4to ¢ yBeJHYeHHeM *KUBOH Macchl 0Co-
Oeil 3TU MoKasareJu W3MEHSIUCh HE3HAYHTENbLHO.
CreyeT OTMETHTh, YTO JaHHBIE HALUMX UCCIE0-
BaHWi HE COINacyloTcs ¢ JaHHBIMH JIPYTHX aBTO-
pos [9]. Hamu He ormedeH 3(PPeKkT CHHKEHMs
MHTEHCHBHOCTH JbIXaHWsi y pbl0 B YCIOBHAX
OCIM/IIALMH TeMIepaTypbl BOAbI.

B BapuanTax 2—4, T. e. ¢ IepeMEHHLIM TeMnepa-
TYPHBIM PEXKHUMOM, 110 CPABHEHHIO C BapHaHTOM |

Tabauuna 4
HurencuBrocTh norpebienus kuciaopoaa (UIIK)
W BbleJeHus aMMmoHuiinoro azora (MBA) ocerpamu (npu +22 °C)
Bapuant UIIK, mr/kr*y 1 3x3. HBA, Mr/kr*u 1 3x3.
1 167,0+4,5 =0,213w"* 0,90+0,20 =1,89x10"w"*
2 185,847,7 =0,315w"" 0,73+0,14 =0,85x10"°w"™
3 172,249.9 =0,181w"” 1,04+0,21 =2,70x 10" w"
4 187,2+8,1 =0,105w"! 1,26+0,23 =5,25x10"w""
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(C NOCTOSHHON TeMnepaTypoil BOJbI), HHTEHCHB-
HOCTh noTpebieHus KHCIOpoAa oOceTpaMu Ha
10-29 % Gonbie. ITo Mepe pocta U yBennueHus
KUBOH Macchl pbi0 3TH pasnvums CTaHOBATCH
Oosiee CyllECTBEHHBIMU,

CpaBHuBas nokasarei HHTEHCMBHOCTH Bbljie/ie-
HUS aMMOHMIHOIO a30Ta OCeTpaMM B 3aBHCHMOCTH
OT TeMHEPaTypHbIX yCIOBUI, CIIEJIyeT OTMETHTb, YTO
MHHHMMAJIbHbIC 3HAYEHHs TOJNY4YeHbl B BapuaHnTe 2.
MHTEHCHBHOCTD BBI/IC/ICHUS aMMOHKSA Y PbIG U3 TO
Tpynrbl Ha 22-64 % MeHblue, 4eM B ApyTruX BapUaH-
Tax OMnbITa.

bonee nonuas xapakrepuctika oceTpoB, BbIpa-
IMBAEMBIX B HCKYCCTBEHHBIX YCIIOBHAX, M0OJyYeHa
Ha OCHOBAHWH JIAHHBIX U3YYEHMSI PA3BHTHS BHYTPEH-
HUX OpPraHoB W MX OTHOCHTEJbHbLIX BENUYHH —
HHJIEKCOB. BBISBNEHO, YTO € YBENMYEHHEM MAacChl
PBI0 NPOMCXOANT JAOCTOBEPHOE YMEHbIIEHHE OTHO-
CUTeNIbHON Maccel cepaua — ¢ 0,25 no 0,16 %. Oana-
KO CYLIECTBEHHBIX Pa3IMYMil M0 3TOMY MOKA3aTEeNIo
MEU/Ty BAPHAHTAMM € Pa3IMYHbIMH TEPMOPEKUMAMH
HE YCTaHOBJIEHO.

OTHOCHTENbHBIEC MMOKA3aTENH Macchl JKENyaKa M
kumeunuka (OKKT) ucnonesyiores s xapakrepu-
CTHKW MHTEHCHBHOCTH OOMEHA BEILECTB M 3aBUCAT
OT KOJIMYECTBA W Ka4yeCTBa KopMa U JAPYTHX YCIIOBHii
BbIPALMBAaHUS pPbIO. Y HCCIeNyeMBIX OCETPOB K
KOHLLY BBIPAIMBAHHSA MPOUCXOAHT CHUKEHHE 3TOTO
uuaexca 10 1,57 %. Ilpuyem y pei6 B BapuanTax 1 u

3 9T0 yMeHblleHue cocTassieT Beero 1,3—1,4 pasa, a
B IBYX apyrux — 1,5-1,6 pasa.

Cozepkanne 0ceTpoB MpH pasiMuHBIX Temnepa-
TYPHBIX YCIIOBHAX NPHUBENO K W3MEHEHUIO OTHOCH-
TenbHOH JutnHbl JKKT. MakcuManbHble 3HaueHus
9TOTO IMoKasaresi yCTaHOB/eHbl B BapuaHTe 3. Ouu
J0CTOBEPHO Domblle, YeM B BapHaHTax 2 u 4.

Cocrosinie neveHn J10CTaTouHO IMPOKO HCTIONb-
3yeTcsi I OLUEHKM (DU3MOJIOTHYECKOr0 COCTOSHMS
pei0. Ee BenMuMHa 3aBUCHT HE TOJILKO OT BO3pAcTa,
noJia, HO W YCIIOBHI cofep:kanus. B nammx uceneno-
BaHHAX YCTAHOBIIEHO, YTO ¢ YBEJIHYEHHEM MacChl Tejla
3TOT MoKasarenk Bo3pactaer ¢ 2,2 1o 2,66-3,83 % B
BapuaHTax 1-3. B TpetbeM BapuanTe 3TOT mokasa-
TeJb JIOCTOBEPHO OoJiblue, yem B Apyrux. B sapu-
aHTe 4 MHJEKC TMe4YeHH, HANpOTHB, CHUIKAETCS B
npouecce pocTa M ero 3Ha4eHHs 10CTOBEPHO MEHb-
e, 4eM [P APYIHX TEMIepaTypHbIX YCIOBHSAX.
AHAJIOTHYHO M3MEHEHHIO MHJEKCA NEYeHH NPOKC-
XOIUT M M3MEHEHHE OTHOCHTENBLHOH Macchl BHY-
TPEHHEro KHupa.

Cneunduyeckum 1isi 0CETPOBLIX PHI0 SBISAET-
Cs Hanu4ue NUIOPUYECKOM jKesle3bl, BHIMOIHAIO-
et onpejenennbie GyHKIMN B numesapenun. B
LeJIOM, 3a BECh MEPHOA OMbITA Y OCETPOB NMPOHC-
XOAUT YMeHblIeHUe 3Toro nokasarens ¢ 0,2 1o
0,11 %. Cneayer OTMETHTb, YTO MHAEKC 3TOTO
opraHa y pel6 1o BapHaHTaM M3MEHSETCS He3Ha-
YHTEIbHO. M3 u3y4yaeMbIX OPraHoB OCETPOB MeHee

Tabunua 5
Hutepbepuan xapakrepuctaka ocetpo (% 0T Macchl PhIObI)
ITokaszarens A =it

OIbITA BapuaHt | BapuaHT 2 BapHAHT 3 BapuaHr 4
Macca peiOBI, T 155+6,84 682,7+126,9 689,7+51,1 683,7+58.,3 571,431,6
Cepaue 0,25+0,02 0,17+0,02 0,16+0,01 0,16+0,01 0,16+0,01
KKT 2,6%0,14 1,9+0,51 1,67+0,48 1,83+0,28 1,57+0,33
Jnmna JKKT (% ot L) 59,8+3,93 65,5+4,95 58,7+1,1 72,8+3,22 60,0£2,08
[Teyens 2,2+0,49 2,66+0,16 2,9+0,1 3,83+0,03 1,8+0,03
Cenesenka 0,6+0,08 0,31+0,03 0,25+0,03 0,33+0,09 0,17+0,07
Inas, my3sipsb 1,2+0,11 1,07+0,07 1,0+0,03 0,93+0,05 0,91+0,07
[Tunopuueckas xenesa 0,2+0,02 0,14+0,03 0,11+0,01 0,15+0,04 0,12+0,02
BuyTpen. xup 0,22+0,02 1,34+0,6 1,3+0,12 1,2+0,1 0,65+0,07
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Tabanna 6
XapakTepHCTHKA TOBAPHLIX Ka4ecTB oceTpoB (B % K Macce)
Ay B iiaraie B koHue onwita

OIbITA BapHuaHT | BapuaHT 2 BapuaHT 3 BapuaHT 4
Macca pbibbl, 1 15546,84 682,7+£126,9 689,7+51,1 683,7+58,34 | 571,7+£31,86
[Topxka 85,02+0,64 88,7+ 1,22 88,9+0,66 86,8+1,06 01,4+0,35
Tymka 52,6+0,94 59,7+1,82 59,3+0,71 56,4+1,22 60,6+0,24
l'onosa 17,9+0,93 20,8+1,93 20,8+1.0 2240,61 21,8+0,17
HKabpwbi 4,18+0,32 2,24+0,29 2,44+0,33 2,5+0,12 2,5+0,1
®une + koxa 45,08+1,21 51,2+1,38 53+0,72 49,0+1,86 54,2+0,83
Koika 12,3£1,25 9,7+0,84 7,84+0,95 6,9+0,18 7,3+0,23
Meitpt 30,1£1,74 36,4£2,0 35,8+0,74 34,6+1,41 36,7+1,19
Xpeber 5,7+0,29 4,73+0,15 5,5+0,75 5,3+0,95 5,6+0,35
[TnaBHHKH 8,4+0,33 5,240,26 5,7+0,06 5,27+0,24 5,7£0,15

BCEro l'lO)lBepH{CH H3IMEHEHHAM HHJIEKC TnJjaBa-
TENLHOrO My3bIps.

Huneke ceneseHKH YCMEHIHO MCTONB3YeTCs Kak
Mopdouznonoruieckuii MHIUKaTOp Ka4eCTBEHHOIO
coctasa pbld. YeTaHOBIEHO, YTO C POCTOM OCETPOB
MPOUCXOJIUT YMEHbILIEeHHe 3Toro nokaszarens ¢ 0,6 1o
0,17-0,34 %. Bonee BLICOKKHE 3HAUYEHHA ITOTO MOKa-
3arensl OTMedeHbl y ocolelf B mepBoM M TpeTbeM
papuanTax (0,33-0,31 %).

Oco0Owlit MHTEpec mNpencTaBlsAlOT [OKA3aTeH,
onpeieNsionie TOBAPHbIE KauecTBa OCETPOB. AHa-
713 nokasaresiell MHTEpbepa pbid MOKA3BLIBAET, 4TO
MHWHHMAaJbHBIE 3HAYEHHs dTHX HHIEKCOB HMEIOT oce-
Tpbl ueTBepToro BapuaHTa. OJHaKo, HECMOTps Ha
JOCTOBEPHbIE OTJIMYMS 110 HEKOTOPbIM MOKa3aTessim
B 3TOM BapuaHte, Mo APYruMm uHaekcam (¢ume +
KO’Ka, MYCKYJaTypbl, XpeOTa M Telu) JOCTOBEPHBIX
pasiHYMii He YCTaHOBJIEHO.

[To mepe pocta pei6 NPOUCXOAUT yBeJHUEHUE
OTHOCHTEILHONW MAacChl MOPKH, TYIIKH, TOJOBBI
MYCKYJIaTyPbl U IPYTHX CBA3AHHBIX C 9THM YacTel
Tena.

Muaekcbl xabp, koxu, xpedTa W MJIABHHKOB
ymenbluaiorces. IlpeacrapieHuble JaHHbIE CBHE-
TENbCTBYIOT O TOM, 4YTO TEMIEPaTypHbIE YCJIOBHS
CO,-‘_Kep}KaHHH OKa3blBAKT BJIHAHHE HA H3IMEHEHUSA
HEKOTOPBIX WHTEpPLEPHLIX Nokaszarenei. Tak, Makcu-
ManbHble 3HaueHHs HHaekcor cepaua, KKT, cene-
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3€HKM, TJIaBaTe/IbHOrO Mys3bIps, kabp U nuaopuye-
CKOI1 ykeJie3bl UMeeT phiba nepBoro BapuanTa, B KOTo-
pOM TeMIepaTtypHble YCIOBHS MOAAEPXKHBAIIUCEH
OJIM3KUMH K €CTECTBEHHBIM.

CnenyeT OTMETHTH BO3JEHCTBHE acTaTHYHBIX
TEMIEpaTYPHbIX PeKHMOB Ha H3MeHeHHe Mophodu-
3MOJIOTMYECKHX M TOBApHBIX XapakTePUCTHK 0CeTpa,
ocobeHHO B 4eTBepTOM BapuanTe. B aTom Bapuante
1o Mepe pocTa pblObl MPOUCXOAUT YBEIHYEHHE 3HA-
YeHUI NMOPKH, TYIIKH W MYCKYIarypbl, 4TO CBHjIE-
TeJIbCTBYET O JydileM (OPMHPOBAHMH TOBAPHBIX
KayeCTB OCETPOB, BbIPAIMBAEMbIX B 3THX YCIOBHSAX.
ITpuyem y oceTpoB B 3TOM BapHaHTe OMbITA yBeHYe-
Hue Maccel cepaua, KKT, neuenn, ceneseHku, rniasa-
TEBLHOTO My3bIPAd W KOXKH TPOUCXOIUT MeEIIeHHee
CKOPOCTH YBEIHYEHUS HX KUBOH Macchl.

Takum oOpa3om, nosyuyeHHble JaHHbIE CBU/e-
TEJNbBCTBYHOT O CYWECTBEHHOM BJIMAHUH TEMIIEpa-
TYPHBIX YCJIOBHII Ha MOp(HOPHU3INONOTHYECKHE H
TOBapHBIe KauecTBa cubupckoro ocerpa. [lpu
BBIPAIHBAHHHA OCETPOB B YCIOBHIX MOCTOAHHOIO
(BapuaHT 1) W nepemMeHHBIX TeMMepaTypHbIX
pexuMoB (BapuanThsl 2 U 3) popMUpOBaHHE TOBAp-
HBIX KauyecTB MPOMCXOAMT B MEHEe xKelaTelbHOM
HanpapleHHWH, HeCMOTPs Ha 6ojiee BBICOKYHO CKO-
pOCTh pocTa Mo cpaBHEHMIO ¢ BapuaHTom 4. B aTux
BapHaHTax YBEIWYEHUE KHUBOI Macchl Tela mnpo-
HUCXOIUT B OCHOBHOM 3a cuer Oosiee OblcTporo
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HapalluBaHUA MAacChl BHYTPEHHErO KHUpa, KOKU H
neveH .

BriBoab!

1. Tlpu BeIpamMBaHuM JBYXJIETOK CHOMPCKOTO
OCETpa acTaTHYHbIH TEPMOPEXRHM TO3BOJISIET MOBbI-
CHThb CKOPOCTb pocTa pbl0, CHU3HThL 3aTPaThl KOpMa.
Haunydimum no ocHOBHBIM peIOOBOAHBIM TOKa3are-
NAM ABISAETCA TEPMOPEHKHUM, KOTOPBIi OIH30K K ecTe-
CTBEHHOMY, T. €. MOBbILIEHUE TEMNEPaTypbl BO/bI C
08 u (19 °C) no 16 u (25 °C) npn paneHeiiniem ee
CHUKEHHUHU.

2. TepmopekKuM, NPH KOTOPOM TEMIEpaTypa BOJibl
ABa bl B ¢yTkH (¢ & 10 14 y m ¢ 20 10 2 1) nosbiia-
erca ¢ 19 no 25 °C, a B ocranbHble 4achl COOTBET-
CTBEHHO CHHMIKAETCH 10 NPEXKHEro YPOBHs, MO3BOJIS-
€T MO/UIePKUBATL PABHOMEPHBIIT pocT Beex ocobei
oceTpoB B onHOM Oacceiine.

3. Cytounslii 00beM norpebiseMoro ocerpamu
kopma coctapnsetr 1,9-2,0 % or ux maccel. Makcu-
ManbHOe mnorpeblieHre KopMma pbiboii OTMEueHO B
neprojibl ¢ 6 10 8 wn ¢ 10 no 11 4. B HouHOE Bpems
OCETPBI KOPM He NoTpedsin.

4. UHTEHCHBHO pacTyline OCEeTphbl, BhIpalllHBae-
MbI€ TIPH ACTATUYHBIX TEPMOPEKMUMAx, NOTpedsIn
Ha 10-29 % Oonble KMCIOPO/IA HA eIMHHUILY KHUBO#H
Macchl. MHMHMManbHOE BBIAENIEHHME AMMOHMITHOIO
a30Ta OTMEYEHO Y pbI0 B BApUaHTE C TEPMOPEHHMOM,
ONN3KNM K €CTeCTBEHHOMY.

5. C pocTOM OCETPOB U YBEJIUUEHHEM HX MACCHI
MPOUCXOJUT YMEHbLIEHHWE OTHOCHTEILHOH Macchl
cepaua ¢ 0,25 no 0,16-0,17 %, xeny104HO-KHIIIEY-
Horo tpakra — ¢ 2,6 go 1,6-1,9 %, nunopuveckoii
wenessl — ¢ 0,2 1o 0,1% wu cenezenkn — ¢ 0,6 1o
0,2-0,3 %. AcTaTHuHBIl TepMOpENUM OKa3al
BIMAHHE HA HM3MEHEHHMS OTHOCHTENbHOI Macchl
HEKOTOPBIX BHYTPEHHHX opranoB pui6. Ocobo cne-
JIyeT OTMETHTB, YTO B YCIOBHAX, KOTAA TeMMepary-
pa Bojabl B OacceifHax OBaabl B CYTKH MOBbIIIA-
nack W cHUkanack (Bapuast 4), peiba pocia cpas-
HUTEIBHO MeEJIeHHee, OTMEYEeHO JJOCTOBEPHO
MEeHbllee OTJIOKEHHE BHYTPEHHEroO KMpa W MEHb-
LIMe MHJEKChI NeYeHH U CeNe3eHKH MO CPaBHEHHUIO
C JIPYTUMH BapHaHTaMU.

PexomeHJjauuH pPoM3BOACTBY

Jlns noBblIEHHS] HHTEHCHMBHOCTH POCTa JABYX-
JIETOK CHOMPCKOTO OCETpa MpH BhIpALIUBAaHUHK B
MCKYCCTBEHHBIX YycnoBHAX (bOacceiiHax) MOXKHO
PEKOMEHJ0BAaTh ACTATHUYHBIH TemIeparypHblii
peKUM, NPH KOTOPOM TMPOHCXOAWT MOBBIILIEHHE
Temneparypsl Boasl B nepuon ¢ 8 4 (19 °C) no

16 u (25 °C) u nanwHeiinlee ee CHHKEHHE K 8 u.
B nensx mosydeHus: poOBHOTO Mo Macce nocaaoy-
HOr0 Marepualia 0CeTpoB, UTO JaeT BO3MOKHOCTE
COKPAaTHTh KOJMYECTBO COPTHPOBOK pHIO, cienyeT
UCIIONBL30BaTh TEPMOPEKUM, MPH KOTOPOM TeMIie-
patypa BoAbl ABa# bl B cyTkH (¢ 8 1o 14 4 u ¢ 20
10 2 4) noseimaercs ¢ 9 g0 25 °C, a B ocTanbHbIE
4ackl, COOTBETCTBEHHO, CHWIKAETCA J0 TIPEIHEro
YPOBHA.
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