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ITpoBeneHo uccnegoBaHNe MAIIEBOTO MOBEICHNS CETOJIETKOB Jema Abramis brama, cofiepsKaBIIAXCS O
Havajla 9KCIepuMeHTa (OT BbIIYIJICHUs 10 Bo3pacTa 4 Mec.) B pa3HbIX YCIOBHAX (3 BapuaHTa), OTINYAk0-
IUXCSl YPOBHEM MH(OPMAIMOHHON OOOTAIIEHHOCTH cpefbl: | — MAUHUMAaIbHAs OOOTaIeHHOCTb CPEbl
(MMUTaNMA COflep>KaHUs B CTAaHAAPTHBIX PhIOOBOJHBIX EMKOCTSIX); 2 — OOOralleHue cpefibl Te4eHnem; 3 —
oboraleHne cpebl UMATAIEH HallaeHAsI XAITHIKA ¥ KOPMJICHIEM KMBBIM KOpMOM. VI3yueHne nmosene-
HUSI MOJIOJIU, BBIPAIICHHO!N B YKa3aHHBIX BAPUAHTAX YPOBHS O0OTallleHHOCTH CPEfibl, B OIUHAKOBBIX YCIIO-
BHSX 9KCIIEPUMEHTA MTOKA3allo, YTO MOJIO[b 3 BaphaHTa | nMela Bce ONICaHHbIe B INTEpaType MpU3HAKU
MOJIOAY, TIOJIYYEHHOM NP 3aBOJCKOM BbIPAIIMBAHUN: HU3KYIO CKOPOCTh OOy4eHHUs, O0oee BbICOKHI ypo-
BEHb CTAlTHOCTH, HU3KYIO 3(P(PeKTHBHOCTH MUIIEBOTO U OOOPOHUTEIHHOTO MTOBeAeHNsI. MoJlob 3 Bapu-
aHTa 2 o6Jajiajla HAMMEHBIIUM 10 IPOAOJKUTEIBHOCTH ajalTalliOHHBIM NIEPUOAOM 1 HauboJiee apek-
THBHBIM NHIIEBBIM MOBEACHNEM, HO OTINYATIACh OTCYTCTBHEM HABBIKOB OOOPOHHUTEIHBHOTO TOBEJCHUSI.
Monoap u3 BapuaHTa 3 UMeja CpeJHIO0 NMPOAOIKUTEIBHOCTh afJallTAllMOHHOTO NIepUOAia, 3(p(PeKTUBHOE
MUIICBOE TOBEACHNE U BhIPaKEHHBbIE HABBIKH OOOPOHHUTEIILHOTO MOBEACHMs. Pe3yabTaThl MOKa3hIBAOT,
YTO YPOBEHb OOOTAIEHHOCTH CPEfibl, B KOTOPOI MOJIOAb PbIO COiep>Kalld Ha PAaHHUX CTaJ{UsIX OHTOTEHe3a,
SBIISICTCSl OTHUM U3 ONPEACIISIOMUX (PAKTOPOB, CIIOCOOCTBYIONINX PA3BUTHIO BAsKHEHINX aTalTHBHBIX
¢opm noseneHus. BripalyuBanue MONIOAY Ha TEUEHUU CIOCOOCTBYET TPEHUPOBKE IIaBaTEIbHON ClIOCO0-
HOCTH ¥ (POPMUPOBAHMIO MAIIEBOTO MOBEICHUS, HO Y TAKON MOJIOAY MPAKTUIECKH TIOTTHOCTHIO OTCYTCTBY-

IOT HaBbIKH O60pOHI/IT€JI])HOl"O IIOBCICHUA.

B xone uccnemoBanuii, BLINOJHEHHBLIX HA MIIEKO-
MUTAIONUX W PbIOaX, YCTAaHOBJIEHO, YTO MPH BbIpa-
IIMBaHNU KMBOTHBIX HA PAHHUX CTA[IUAX OHTOTeHe3a
B YCJIOBUSIX CPEMIbI C HU3KOM CTETEHbI0 000TaIeHHO-
CTH CHIXXAEeTCs KakK WX IBUTATeNIbHASI U OPUEHTHPO-
BOYHO-UCCIIENOBATENILCKAsI AKTUBHOCTD, TaK M CIIOCO0-
HOCThb K OOYYEHHIO CIIOKHBIM HAaBBIKaM, a B YCIIOBUSIX
O0OralleHHOI Ccpefibl HAOMIOJAIOTCSl MPOTUBOIO-
JIOXKHBbIE M3MEHEHHUs 3THUX IokKasarejeil (Bomoxos,
Tumko, 1980; Tpyt, 1981; BurBuikas u ap., 1982;
Butsunkas, 1983; ButBuukas, Ilandwunon, 1984;
Buzonwg, 1987; Bormanos, 1987; Charles, 1996; Ma-
suda, Ziemann, 1999; Aconuna u gp., 2000; Berejiki-
an et al., 2000; Brennan, Leber, 2001).

JlaHHOE SIBJICHHE B 3HAUUTEJIBHOU CTEIIEHH Orpa-
HUYMBaET BO3MOXHOCTH NPUMEHEHUST METOJIa UCKYC-
CTBEHHOT'O pa3BeJIeHNs PhIO C ENTbIO BBIMTyCKa MOJIO-
IY B €CTECTBEHHbIE BOJOEMBI. 3aBOJCKIE EMKOCTH,
I7le Ha paHHUX 3Tarax OHTOIeHe3a CONEP>KUTCS MC-
KYCCTBEHHO TOJIyYeHHAS! MOJIO/Th, TPEICTABIISIFOT CO-
0ol BapuaHT OOEOHEHHOW cpenbl. BrlpamuBanue
paHHE MOJIOAY B TaKUX 3KOJOTMYECKU HealeKBaT-
HBIX YCJIOBHUSIX NMPUBOMIUAT K HEOPA3BUTUIO BasKHEH-
IUX aalTUBHBIX (POPM TOBEAEHUS MOJOAN PbIO,
YTO JIMMUTHAPYET €€ BbIXKMBAaHHE B €CTECTBEHHOU
cpepe (Kacumos, 1980; Bakmranckuii u gp., 1982;

Kacumos u ap., 1986; Cooney, Willette, 1994; Kap-
neHko, 1998; Berejikian et al., 2000; Finstad, Jonsson,
2001; Gargan et al., 2003; Kmorau, 2003; Middlemas
et al., 2003; Montevecchi, Cairns, 2003; I'epacumoB u
ap., 2004). Bo3BpaT B peku NpOU3BOJUTENEN CEMIU
Salmo salar oT ecTecTBEeHHOrO BOCHPOM3BOJICTBA B
5 pa3 Bblllle, YeM OT MOJIOJIH, BhIPAIIECHHON B 3aBOJI-
CKHX YCIIOBHSX, HO TOJYYeHHOW OT TeX K€ JUKHUX
npouspoautenei (Finstad, Jonsson, 2001).

MHorue ucciefoBaTe I BUAAT BBIXOM U3 CJIOKWUB-
Ierocs MOJIOKEeHNWsI B 00OTallleHn: CPpeibl, B KOTO-
PO UAET NOAPAIIMBAHUE UCKYCCTBEHHO MTOJYYEHHON
MOJIOfIY, YTO JIOJIKHO CITOCOOCTBOBAThH (hOPMUPOBA-
HUIO y 3aBOJICKUX OcOOell aJieKBATHBIX MOBEJECHYE-
CKHX CTEpPEOTHIIOB [0 WX BBIyCKa B MPHUPOJHBIE
ycnoBus (Berejikian et al., 2000). ITo mHeHuIO psga
aBTopoB (byraes u fp., 1986; Hukonopos, Butauu-
kag, 1993; Charles, 1996), nauGonee npocroit u ag-
(pexTUBHBIN cnocO0 afjanTalyy K BBIIYCKY B €cTe-
CTBEHHYIO Cpefly — 9TO BhIpallliBaHUE MOJIOM Ha TIO-
Toke. CuiapHOE BIHSIHHE CKOpPOCTH TEYEeHHWS Ha
pa3BUTHE BasKHEWIIMX aJalTUBHBIX (POPM TMOBene-
Hus, 1o MHeHnI0 Hukonoposa u BurBuukoi (1993),
MpexJe BCEro, OOBbIACHIETCI TPEHUPOBKOW IjIaBa-
TEJBHOI CIOCOOHOCTH PbIO, MHUIIEAOOBIBATENIBHBIX
peakuuii W KOOPAWHAIMNKN JBUKEHHWI B YCIOBUSX

253



254

CIIOKHOW THUAPONMHAMUKHY. [10J0XUTEIBHOE BIUSI-
HUE JaHHOro crnocofa oboramieHus cpefbl Ha 3¢-
(peKTHBHOCTH MUIIIEBOTO MOBEIEHNS MOJIOAH KaKeT-
csl OYEBHJIHBIM, HO TpobjieMa ¢ OOOPOHUTEIBHBIM
MOBefieHNEeM ocTaeTcs He perieHHo#. C OgHOM CcTO-
POHBI, TPEHHPOBKA IIaBATENbHON CHOCOOHOCTH WU
XOpoliasi KOOPAUHAUS JOJIKHBI TOMOYb MOJIOTY 13-
6esKaTh KOHTAKTa C XUITHIKAMU, OT KOTOPBIX B €CTe-
CTBEHHBIX YCIOBHSIX F'MOHET OOJNbINAsg 4acTh 3aBOJ-
ckort monopu (Furuta, 1996; Middlemas et al., 2003;
Montevecchi, Cairns, 2003). C gpyroit cTopoHsI, 3¢-
(peKTHBHOCTH OOGOPOHUTENHLHON peakiuy, B IEPBYIO
oYepeib, ONPeJEIIIeTCS CBOEBPEMEHHOCTBIO TPUHSI-
THSI aJIEeKBaTHOTO CATYalluy PENIeHNs], YTO MpHOOpeTa-
eTcs ¢ cooTBeTCTBYOIMM onbIToM (Gotceitas, Colgan,
1990; Milinski, 1993). OgHako BO3MOXKHOCTH MOMY-
YEHUS MOJIOJTBIO TOJJOOHOTO ONBITA IPU OTCYTCTBUAA
CTUMYJIOB, BBI3BIBAIOIIUX 3AIIUTHYIO pPEeaKINio, BbI-
3bIBAaCT COMHEHHE.

Llenp gaHHON pabOTHI 3aKIIIOYAETCsl B IPOBEPKE
NPUTOHOCTHU Crocoba o0oraleHus Cpefibl IMOCPen-
CTBOM TEYEHHUS U B BBISCHEHHU €T0 3(P(PEKTUBHOCTI
[J1s1 (POPMUPOBAHUS Y BbIpAlIUBAa€MOIl B UCKYCCTBEH-
HBIX YCJIOBUSIX MOJIOAY NUINEA00BIBATENBHBIX U 000-
POHUTENBHBIX IOBEIEHYECKUX CTEPEOTUIIOB.

MATEPHUAII 1 METOOUKA

J171g mony4eHust MOJIOU Ha MECTE €CTECTBEHHOIO
HEpecTa B OJHOM M3 MallbIX IPUTOKOB PrIOMHCKOTO
BOJIOXPAaHWINIIA B IEPBOY MOJIOBUHE Masl OTIIOBUIIH
napy npouspoputeneit nema Abramis brama. Vickyc-
CTBEHHO OIUIOIOTBOPEHHYIO UKPY MHKYOMpPOBaIN Ha
CTEKJISIHHBIX IIJIACTHHAX, ITOMEIICHHbIX B €MKOCTH,
IIpU TeMIlepaType BOJbI, COOTBETCTBYIOIEH €€ 3Ha-
YEHUsIM Ha €CTECTBEHHBIX HepecTmnimax — 13-15°C.
Brutynnenue nuunHoK npousouuio Ha 7 cyT. Ilocne
3aBepIICHUs] pe30pOLUN XKEeITOYHOIO MeIlKa U Ha-
yaja aKTHBHOTO IUIaBaHWs JTMYMHOK IEPecajiuii B
3 akBapuyma (1o 60 3K3. B KaxibIit) o6 bemom 200 1
U C WIomaeko 1Ha 1.2 M2, B KOTOPBIX 00ecieynBa-
Jach pa3invHas cTeleHb 000TralleHHOCTH CPEbI.

BapuanT 1 — umuTanust ycjaoBuil noapaliuBaHus
MOJIOfIU B CTAaHAAPTHOM 3aBOJICKON €EMKOCTH, T.€. MH-
HUAMAJbHBI YpOBEeHb oOoraiieHusi cpeapl. B aTtom
aKkBapuyMe MOJIOAb COfiepXKajlu B YCIOBHSIX OTCYT-
CTBUA CyOCTpaTa W TedeHHs. PbIO KOpMUIM HEXXH-
BbIM 300IUIAaHKTOHOM (OTJIOBJIEHHBIM B €CTECTBEH-
HOM BOjioeMe U 00€3[BUKEHHBIM BOJION TeMIiepaTy-
poit 60°C), UMHUTHPYsT KOPMIIEHHE NCKYCCTBEHHBIM
kopMmoM. Kopm nmopaBany cBepxy — Ha IOBEPXHOCTD
BOJIbI BCETyia B OTHOM MecTe (Hajl cepeluHON akBapu-
yMa) U B OTHO BpeMs.

BapuanTt 2 — o6oraienne cpeibl TeYeHueM (CKo-
pocthro 0.05 M/c), KOTOpoe co3fjaBald B aKBaprUyMe C
moMoIIs0 noMmbl. CyOcTpaT Ha JHE OTCYTCTBOBAIL.
B kauecTBe KOpMa, Kak U B BapuaHTe 1, Ncrioab30Ba-
JIN HEXMBOM 300IJTAHKTOH, 00E€3BIKEHHLIN BOJTON

TEPACUMOB, CTOJIBYHOB

temnepatypoit 60°C (uMuTanms KOpMIIEHUS UCKYC-
CTBEHHBIM KOPMOM), KOTOPBI! BBIJIUBAJIH B CTPYIO OT
Hacoca BCerfa B OHO BpeMs.

BapuanT 3 — MakcUMaIbHBIN YPOBEHb OOOTaIlleH-
HocTH cpefbl. CyOcTpaToOM CIyKUNH NECOK U UCKYC-
CTBEHHbBIE aKBapUyMHBIE pacTeHUs. TedeHne oTcyT-
CTBOBaJIO. MOJIOIH KOPMUJIHU KMBBIM, OTIIOBIIEHHBIM
B €CTECTBEHHOM BOJIOEME 300ILIAHKTOHOM, KOTOPbIH
BHOCWJIM B aKBapHUyM BCEITIa B pa3HOE BpEMs U B pas3-
HBIX MecTax. Bo BpeMs nuTaHusi IMATHPOBAJIH Hama-
[EeHMs XMIHUKA, UCIONb3Ys JJIs1 9TOTO CTEKJISIHHYIO
TpyOKY, OJUH KOHEI KOTOpPO#l 3aKpbIBaju, YTOOBI
COXpaHHUTh B HE Bo3[yX. Korpa TpyOKy nmogBoguin K
0CcOOU M OTKpbIBAJU €€ BEPXHMI1 KOHEI, BOJa pe3KO
BXOfWJIa B TPYOKYy, 3aTdarusas pbiOy. [Ipu atom oct-
pble Kpas TpyOKHU MHOTJ[a TPaBMHUPOBAIHN pbIOy, CO-
3naBas o(peKkT HamajeHus XUITHUKA. DPEPEKTUuB-
HOCTb MeTOf[a ObliIa JOCTATOYHON JJIS 3aKPENTIEHUS
CTUMYJIa, TaK KaK HApSAAY C HE3HAYUTETbHBIMU TPaB-
Mamu ObLnH 1 norudmme ocodu (11 3k3.).

Wcnonb3oBanue Bo Bcex 3 BapuaHTax MIIaHKTOHA
(00e3mBIKEHHOTO WX KMBOT'0) 00eCIeYnBalio BO3-
MOKHOCTb TOJIep>KaHusl OMHAKOBOT'O CYTOYHOTO
palyoHa: B KasKAbIi aKBapUyM BHOCUJIU CXOJTHOE KO-
JUYECTBO KOpMa — TOPIHH IUTAHKTOHA OTMEPSITH
00bEMHBIM METOJOM.

B axkBapuymax noajeps>KuBaiy TOCTOSIHHYIO TEM-
nepatypy (20 £ 0.5°C) u cBeToBoii pexxum (12 : 12 v).
AKBapuyMbl UMEJIM 3aMKHYTbhII LUK BOTOCHa0Xe-
HUSI C MEXaHUYECKOH U OGMOJIOTUYECKON OUNCTKOM.

HpOI[OJI)KI/ITe.HI)HOCT]) BI)IpaIU,'I/IBaHI/ISI MOJoan B
yKa3aHHBIX YCIOBUAX cocTaBwia 126 gueit (c 17 mas
1o 20 ceHTs0pst). CylIeCTBEHHBIX PA3IAYANA MEXKAY
rpynnamMi MOJIOAM M3 pa3HbIX BapUAHTOB I1O TEMITY
BECOBOT'O W JIMHEWHOTO POCTa, KOTOPhIE MOIJIHN OBl
CKa3aThCs HA €€ afallTUBHBIX BO3MOXHOCTSX (Huko-
HOpOB, ButBuukas, 1993), ve ormeueno (Tabia. 1).
HesnaunrenbpHasi cMEpTHOCTh MOJIOMU 33 MEPHUO
BbIpamuBaHus (0T 11 10 28%) no3BOAAET HAAESATHCH,
qTo pa3.r11/1q1/191 B aJallTUBHBIX BO3MOXKHOCTAX O6y-
CIIOBJICHbI UMEHHO pa3juuusIMU B CTeleHn obora-
LIEHHOCTH Cpefibl, 2 HE OTOOPOM.

W3yuenne noBefeHWs] BbIPALLEHHOW B Pa3HbIX
YCIIOBUSX MOJIOAM JIela MPOBOJUIN B OIMHAKOBBIX
YCIIOBUSIX — B 3 aKBapuyMax, aHATOTUYHBIX IO 00be-
My, popMe U opraHu3aLUl BOJOCHAOXKEHHS €MKO-
CTSIM, B KOTOPBIX MOJIOIb COfiep>Kay 10 Hayasa 9Kc-
nepuMeHTa. TeMiepaTypHbII U CBETOBOM PEKHUMbI
TaKXXe COOTBETCTBOBAJIM TAKOBBIM B IIPEJIIECTBYIO-
U NEPUOJ BbIpAalUBaHUA. B sKCIEpUMEHTE pbI-
0aM npeparanoch JOObIBATE KOPM — INIYMHOK XUPO-
vomup (Chironomus riparius) cpenHeil HaBeckon 7.5 —
0.11 mr. KopM 3apaBanu B u30bITKE — 6% Macchl pblO
B akBapuyMme. Kopm pa3memanu Ha 9 cutedkax mio-
magero 10 cM?, KOTOpbIe 3aKanbiBaju B IIECOK Ha JTHE
akBapuyma Ha rayouny 0.5 cMm. IlonoxxeHne cutedex
MU3MEHSITIOCH B KaXK10il HOBTOPHOCTH.
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Ta6anma 1. Pe3synbprars! BeipamuBanud (M + SD) mononu jiemia Abramis brama B ycIOBUsIX C pa3HbIM YPOBHEM HH(OP-

ManuOHHON 0OOTAICHHOCTH CPEMIbI

BapHanT — croco6 Mepuon Yucno psIo, 2K3. Koneunast macca pbIO, T
oboraimeHus cpefbl | BBIPAIWBAHUS, CYT HAYATBHOE KOHEYHOe (;Ilffrfgp}éi;?ﬁ(g

1 —mer 126 60 53 2.87+0.46

2 — TeyeHHe 126 60 51 3.11 +£0.31

3 — XUIIHUK 126 60 43 2.68 £0.39

ExxemHEeBHO B KaXXJJOM aKBapuyMe MPOBOJAWIN MO
2 omnblTa: yrpoM (¢ 9 mo 10 1) u gaeM (¢ 14 go 15 u).
ITpopomKuTeTbHOCTB KaXKI0ro ONbITa 5 MUH (pacye-
ThI U PETUCTpaALUsl BPpEMEHU — C TOYHOCTHIO 710 1 ¢).
OKCIepUMEHT IPOBOAUIN MapajlleIbHO BO BCEX
3 akBapuymax. [lepen HauagoM OmbITa TPyNmy pbio
(5 3K3.) 3aroHsIIU B CTApTOBBIN OTCEK, B aKBapuyMe
COOTBETCTBYIOLIUM 00Pa30M pacKjajbIBaly U 3achl-
Najl MeCKOM CUTEUYKH C KOPpMOM. 3aTeM OTKpbIBa-
Jach AMCTAHIMIOHHO yIpaBiisieMasl 3a/IBUKKa, U Phl-
Obl HauWHANM MOWCK W MOTpebiieHne KOopMa, 4YTo
¢pukcupoBanoch Bugeokamepoil. MackupoBKka Kop-
MOBBIX YacTHUI] CyOCTpaTOM YCIIOXKHSIIa ppIOaM 3aj1a-
4y 110 IIOUCKY KOpMa U U3BJIEUYECHUIO €ro U3-Iof cyo-
crpata. KonnyecTtBo Kopma (pauuoH), fo0bIBaeMoe
UCTIBITYEMBIMHU prGaMI/I B TaHHBIX yCJIOBUSX, CITY>KHU-
70 mokaszaresneM 3(P(PEeKTUBHOCTH UX TOUCKOBOTO U
nuiesoro nosefenus. Ilo npomectsun 5 MUH pbIO
OIISAATH 3arOoHsJIN B CTapTOBbeI OTCEK, CUTECYKHU OTKa-
IbIBAJIX U OOPEACISIIIA KOJINYIECTBO HECHEACHHOI'O
kopMa. [Tocie 3Toro pei6 OnATh BBITYCKaNIN U3 CTap-
TOBOT'O OTCEKa, M OHHU JI0 CIEAYIOIETO ONbITa IJIaBa-
M 1O BceMy akBapuymy. OOmiasi NMpofoIKHUTENb-
HOCTb 3KcrnepuMenTa 45 cyT (90 onbIToB).

Jlng uccnepoBanusi oco0eHHOCTel U 3(ppeKkTus-
HOCTH THIIEBOTO MOBEJEHNS MOJIOMIM JIelIa B 3KCIe-
PUMEHTaX PErucTPUPOBANIN CIEAYIOIINE MOBEeHYe-
CKHe TlapaMeTphl: BennuuHa panuoHa (R) — cymmap-
HO€ KOJIMYECTBO MUIIHU, CHENEHHOU Tpynmnoil pnio
(5 3K3.) 3a BpeMsl IKCIIEpUMEHTA; IBUraTeIbHas ak-
THBHOCTH (L) — IyTh, MPOWAEHHBIN OCOOBIO 32 BpeMst
9KCIEPUMEHTA; MPOROIKATENHHOCTE uTaHus (T,) —
BpeMs, 3aTpaunBaeMoe 0coObIO Ha OUCK U MOTPeD-
JIEHNE KOPMOBBIX YaCTHIL IIPH NEPEMEIIEHAN B HETIO-
CPECTBEHHOI OM30CTU OT cyOcTpaTa ¢ mepuoguye-
CKMM TECTHpPOBaHMEM cyOcTpaTa Ha COep>KaHHUE B
HEM KOPMOBBIX YaCTHUL; PO OIKUTEIBHOCTD INIaBa-
Hus (T,,) — BpeMs, B TeUeHne KOTOPOTO 0coOb coBep-
[IaeT MMOCTYNATEIbHOE BUKEHNE, HE KOHTAKTHUPYSI C
cyObcTpaToM; maTeHTHbI nepuop (T,) — 3afiepskka
BBIXOJ]a U3 CTAPTOBOTr'O OTCEKA MOCIE €T0 OTKPBITHS;
BpeMms otkasza (T,,) — BpeMs OTKa3a OT IOUCKa U MO-
TpeOJIeHns MUIIKM 1O OKOHYaHWUs MEpHofa KopMie-
HUSI, paccTosiHue Meskny ocoOsmi (1) — cpenHsist Benu-
YHHA PAcCTOSHUS MEXY 0coOsIMU, 3aMepsieMast He-
CKOJIBKO pa3 3a 9KCIIEpUMEHT Ha CTON-Kajpe.
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B skcneprMeHTax HCIOIB30BAIM METOBI, OCHO-
BaHHbIE Ha BH3YaJbHOH PErucTpanud IOBeJeHYe-
CKHUX aKTOB. [1J151 HCKJIIOUEHUS BIUSHUS 9KCIIEPUMEH-
TaTOpa aKBapuUyMbI C ONIBITHBIMY pbIOaMK pa3Mela-
JUCb B OTAEJIBHOM moMenleHnu. M3oOpakeHne
IOCPEICTBOM TeJleKaMephl NepelaBalock B COCEl-
Hee MOMeEIlleHNEe Ha IEPCOHAIbHBIN KoMubioTep. Pe-
rUCTpaLyio 1 00paboTKy BUACOMH(POPMALNU IPOBO-
AUJIH C IIOMOIIBIO CIEIMAIBHO pa3pab0TaHHOMN IIpo-
rpamMbl. OmepaTop CcONpoOBOXAaldl H300paKeHUe
PBIOBI HA 2KpaHEe 3JEKTPOHHOI METKOM, yIpaBisie-
MOl MaHMIYJISITOPOM “MBIIIBL”, U ORHOBPEMEHHO
MapKHUpOBaJl KJIaBUIIAMUA HaONIOfaeMblil THI IIOBE-
meHusl. B cooTBeTCTBUM C MAaPKMPOBKOI KOMIIBIOTEP
(pukcupoBan Bpems, 3aTpauuBaeMoe Ha TOT WU
HHOVI MIOBEIEHYECKUII aKT, K 3aT€M CyMMHUPOBAJ OT-
pe3ku BpeMeHu. CTaTUCTHYECKYI0 00pabOTKy MaTe-
pHAaoB IPOBOAUIIN C UCIIONb30BAHUEM CTAaHAAPTHBIX
CTaTUCTHYECKHUX IPOrpaMM.

PE3YJBLTATBI

IIpoBeneHHbIE IKCIEPUMEHTHI BBISBIINA Y MOJIO-
¥, BBIPAIIEHHON B Pa3HbIX YCJIOBUSX, CYIIECTBEH-
HbIE Pa3Inu4ns B NOBefleHUN. PbIObI, KOTOPBIX BhIpa-
UBalu B MH(OPMALMOHHO OoJjiee CIOXHOU cpefie
(Ipy HANTMYMU TeUESHUS WM C UMATALMEN XUITHIKA —
COOTBETCTBEHHO Tpynnbl 2 u 3), oOnaganu MeHee
MPOAIOIKUTEIHLHBIM MIEPUOJIOM aflalTal[H K YCIOBH-
sIM 3KcIlepuMeHTa. Tak, y MOJIoiM Tpynnbl 2 OTHOCH-
TellbHAsl CTa0MIn3ays panyoHa HACTYNUJIA YXXe Ha
3 cyT, KOrfia cpefiHssd BelWYWHA palllioHa JIOCTHUIIIA
14.1 £5.9 wrT./5 MUH, HO 3aTEM HACTYITUIIO PE3KOE CHU-
JKeHMe NHTeHCHBHOCTH muTanus 1o 4.0 = 2.6 mT./S MuH,
KOTOpOE MPOAIOKANOCh B TeUeHue 8 CyT U 3aTeM B
TeyeHne 2 cyT — Bo3pacranue no 19 mrt./5 MuH u
OKOHYATEebHas CTaOMIN3anus CO CPeTHIM 3HAUYCHU-
eM panuona 20.2 + 2.4 mr./5 muH (Taba. 2). Y monoaun
rpynmsl 3 pauoH cTadbunu3npoBancs 4yepes 18 cyT, a
y MoJofii U3 OOeJHEHHOM cpefbl (rpynna 1) — yepes
24 cyr (puc. 1). Ilpu aTOM nocie nepecajku B 9KCIIe-
PUMEHTAIBHBIN aKBapUyM MOJIOAb U3 rpynil 2 u 3 Ha-
yaja MUTAThCS C MEPBOrO K€ [HS, a U3 rpymnbl 1 —
TOJIBKO yepe3 9 cyT.

PerpeccuonHblil aHanu3, pe3ysbTaTbl KOTOPOTO
IIpeJcTaBJIeHbl Ha pHC. 2, IOKa3all, YTO B IEpUOJ ajarl-
Taly PalyoH Hanboiee NHTEHCUBHO YBEINIUBAJICS Y
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Taoauma 2. BenuumnHa panuoHa Mojofu jemia Abramis
brama w3 Tpex HCCIEAyeMbIX TPYII HAa pPa3HbIX ITalax
9KCIIepUMEHTA

Panuon (R), mt./5 3K3. X 5 MuH
I'pynnoer
MOJI0an nepuojg n nmocie n
aJanTanyun aJlanTanyun
1 1.9+1.0 48 11.8 3.7 42
2 8.3+38 26 20.2+24 64
3 6.2+1.6 36 11.6+1.6 54

Hpumeqal-me. N — YUCJIO ONIBITOB HAa KaXJJOM 3Talne.

pbI6 rpynmel 2 (b = 0.75, r = 0.66, F = 16, p < 0.05)
(puc. 20), ero cpefgHuil IoKa3aTejab B 3TOT IEPUON
coctaBun 8.3 * 3.8 mT./5 MuH (Ta6a. 2). Heckonbko
MEHbIIIasi CKOPOCTb IOBBIIIEHUS] pallHOHAa OTMEYEHa
y ocobeil rpynibl 1, BbIpallleHHBIX B YCIOBUSIX 00€f-
HenHoit cpewl (b =0.47,r =0.86, F =76, p < 0.001)
(puc. 2a), mpu caMOM HU3KOM CpPEJHEM 3HAYEHUU —
1.9 + 1.0 mT./5 MuH. ¥Y peIO U3 rpynnsl 3 cCKOPOCTh
yBeIMYeHus panyoHa Obuia eme Hmxke (b= 0.36,1 =
=0.83, F =55, p<0.001) (puc. 2B), HO cpefHNUI TOKa-
3aTellb 3a MepUof ajaNTallii 3aHUMAaJl IPOMEXYyTOoY-
Hoe nojioxkenue (6.2 + 1.6 mrT./5 MuH).

Paznuuust Mexxy cpeqHUMU BEIMYMHAMH Palyo-
Ha B TIEpUOJ afilanTaiyy ObIIN JOCTOBEPHBI (KpHUTE-
puit Manna—Yutaun (M-W) g rpynn 1-3 W = 510,
p <0.05; ps 1-2 W=1559, p< 0.001; pnst 2-3 W=492,
p < 0.05).

HI/ICHCPCHOHHLIﬁ aHaJIn3 ImoKa3aj, 4TO BEJIn4YnHa
palOHa B IIEPUON aiallTallud B 3HAYNATEILHON CTe-
IICHU OIIpefedanachk yCIOBUAMHU, B KOTOPBIX COAEP-
XKajlaCb MOJIOJb Ha paHHUX CTAaJusIX OHTOI'€HE3a
(ANOVA, F =10, p<0.001).

Ilocne okoHuaHWS TepwWopa ajanTanuu, KOTrfa
IOKa3aTelll MHTEHCUBHOCTH NHTAHUS W IOBEJCHUS
CTaOUIN3MpoBaNuch (MOMEHT OKOHYaHHUS ajjamnTa-

Panyon, mr

30 T 1 1 T 11T T T 1 1 11 11T
----- Xumﬂmx

25F e Tenpusanus i

20 —— Teuenne

15
10
5

1 3 5 7 10 13 15 17 19 21 23 25 27 30
2 4 6 8 12 1416 18 20 22 24 26 29
IIpomoaKuTeNbHOCTh NEPHOa afalTalluH, CyT

Puc. 1. [luHamMuKka BeIMYUHBI palioHa MOJIOAM Jiella
Abramis brama (I1T. XUPOHOMUJ/S MUH), BBIPAIICHHON B
YCIIOBUSIX CPEMIbI C PA3HBIM YPOBHEM MH(OPMAMUOHHOMN
000rameHHOCTH, B XOfIe ajlaliTalliy K YCJIOBHSIM JKCIIe-
pumMenTa. [IpuBefieHbI SMIUPUIECKIE KPUBbIE.

TEPACUMOB, CTOJIBYHOB

WU OIpefiesuicad o TOYKe neperuda, rjae BOCXofs-
mast (HACXOMsIIasl) JUHHUSI PEerpeccuyl NMEepexOoinuT B
NPSMYIO, MapajlJIeIbHY0 OCH a0CIHCcC), MaKCAMANb-
HbIE CpeflHIe 3HAYCHUS] pallioHa ObLIA OTMEUYEHBI Yy
npepcraBuTenei rpynmsl 2 (20.2 + 2.4 mT./S MuH), a
y Mosiofu rpynn 1 u 3 oHy 661N CXOJHBIMU (COOTBET-
ctBeHHO 11.8 +3.7 1 11.6 + 1.6 wT./5 MuH) (Kputepuit
Manna—Ywuran (M-W) st rpynmn 1-3 W= 80, p = 0.66;
mist 1-2 W = 138, p < 0.001; gnsa 2-3 W = 138,
p <0.001) (Tabma. 2). JucrnepcuOHHbIN aHAMU3 MOKa-
3aJ1, YTO BEJIMUMHA PallMOHA B IEPHOJ MOCIE OKOHYA-
HYS aflaliTalluy B 3HAYUTEJIbHON CTENIeHU OIpefens-
Jach YCIOBHUSMM COJlep>KaHUsl MOJIOAY Ha PaHHUX
cragusix onroreHe3a (ANOVA, F =10, p< 0.001).

ITo okoHUaHnMM nepuoya aganTalyuy B MOBEICHUN
PBIO BCEX TPYIII MIPOSIBININCH XapaKTEPHbIE U YCTOM-
YuBble BO BPEMEHM UYEPThI, IPUCYIIHE TOIBKO OCO-
0sIM TOW WJIM NHOI KOHKPETHOH rpynmsl. Tak, ocoon
rpynnbl 3 OTAWYANUCH HAMOOJbIIeH 3(geKTHBHO-
CTBIO MUIIIEBOro nopefeHusd. [locne packiagpiBaHus
KOpMa OHH BBIIIJIBIBAJIM U3 CTApTOBOrO OTCEKa, CO-
Bepllas MHUHMMAJIbHOE KOJIMYECTBO IOCTYNATENb-
HBIX JIBIKEHUH, IPUYEM TOJIBKO JJIsl TIOWCKA U TO-
TpeOJIeHnsT KOpMa, NOCKOJIBKY INEepEeMEIIeHUsT Ocy-
LIECTBISUIACh TOJIBKO Y JIHA C NEePUOJUIECKUMHU
OCTAaHOBKaMHM Ha OOHapy>KEHHBIX KOPMOBBIX ISITHAX
(Ta6a. 3). MakcumanbHOU moABMXKHOCTRIO (T,,;) Xa-
PaKTEpU30BaNOCh MOBEICHUE OCOOeH U3 Ipynnbl 2,
KOTOpbIE, KpOMe TOMCcKa KOpMa, aKTUBHO TepeMe-
JATICh, TOAHUMASICh B CPEIHUI ¥ BEPXHUI TOPU30HT
9KCIIEPUMEHTAIBHOTO akBapuyMa. [Ipomexxyrounoe
3Ha4YeHHe moka3atens L ObIo 3aperucTpupoBaHo y
ocoOeii rpynnsl 1. B oTnmune ot ocoGeit rpynmsl 2,
OHM HE COBEpIIAIN MO EMOB B CPE[IHUI U BEPXHUI
TOPHU30HT, a MPEANOYUTAIN IMepeMelaThcsd BAOIb
TPYHTa, HO B OTJAWYME OT MOJIOAM TPYyNIbI 3 peske
OCTAHABIMBASICh HA KOPMOBBIX NMATHAX. DTH Xapak-
TepHbIE OCOOEHHOCTH MOBEACHNS MOJIOIN U3 Pa3HbIX
BApUAHTOB COfIEp3KaHUSI ONPENEISIA JOCTOBEPHbIE
pa3nuuus MEXy CPEIHUMHU ITOKa3aTe s IMU IPOIeH-
HOTO 3a 5 MuH nyty (Kpurepuit ManHa—YutHu (M-W)
mas rpynn 1-3 W= 199, p = 0.01; gna 1-2 W = 470,
p=0.06; gz 2-3 W= 590, p < 0.001) (ANOVA, F =
13, p< 0.001).

Omnpepenennble pas3iauyuusi ObLIM BBISIBIEHBI Y
oco0eil rccreyeMbIX TPYIII IPH OlleHKe CpefiHEeN in-
CTaHIMU MeKIy ocoOsMu B mepuon kopmienust (1).
Y ocobeii rpynmnbl 3, TOBEIeHNEe KOTOPBIX XapaKTe-
PpU30BaJIOCh MaKCHMAalIbHOW NMPHYPOUYEHHOCTHIO KO
[HY, CPEHEE pPacCTOSTHUE MEXAYy OcoOdIMH OBIIO
MEHBIIIE, YEM Y 0co0ei rpynnsbl 2, KOTOpble, 00nafast
0oiiee BBICOKON aKTHBHOCTBIO, CBA3aHHON C IOCTO-
STHHOW CMEHOH IMOJIOXEHUSI KaK B TOPU30HTAIBHOI,
TaK W BEPTUKAJIBHON INIOCKOCTH, PACIUILIBAJINCH Ha
Oounbiiee paccTosiHue (Tabu. 3). Yacts ocobei rpym-
bl 2 MOTJIa HaXOAUThCA Y AHA, MUTAsACh U I1aBas, B
TO BpeMsI KaK Jpyras akTUBHO IepeMelnanach y 1mo-
BEpXHOCTH. MoJofib Tpynmnbl 1 B OCHOBHOM TepeMe-
jaaack B CTae, COOTBETCTBEHHO, PACCTOSIHUE MEXY
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0CO0sIMU B IEPUOJ] KOPMJICHUS ObLJIO MUHUMAJIbHBIM.
Paznuums cpegHUX moKa3aTeseil pacCTOSTHUS MEKY
0COOSIMH B TPYIIIE ¥ MOJIOAY Pa3HBIX IPYI ObIIHU 10-
croBepHbl (kputepuii ManHa—Yutau (M-W) pus
rpynn 1-3 W= 811, p=0.001; gt 1-2 W=833,p=
=0.001; gy 2-3 W=227, p< 0.001) (ANOVA, F =38,
p <0.001).

Hekoropsle pa3ianuus Mexy rpynnaMa MOJIONH,
BbIPAIICHHBIMU NPU Pa3HbIX YPOBHSIX OOOTrallleHHO-
CTH cpefibl, ObLIN OOHAPY>KEHBI U B 3JIeMEeHTax 000-
pOHUTENBHOrO NnosefeHud. Ocobu U3 rpynmnsl 3 npu
OTKPBITHH CTapTOBOrO OTCEKa IMOCIE pacKiafbIBa-
HUSI KOpMa cpa3y HE BBIXOUJIN U3 HETO, Y HAX OBILI
OTMeueH JaTeHTHbIN nepuop (T,), B TeueHne KOTo-
pOro OHM He HadyMHaau nmurathes (Tabin. 3). Kpome
TOro, y HUX HaOmrogancs otka3 oT nutanud (T,,) u
3aMHUpaHHe B YIJIy aKBapuyma IpH ONpeAeIeHHOM
YPOBHE HACBIIIEHNS, MOCIE KOTOPOTO OHU MOTJIHN
BTOPOI pa3 NPUCTYIUTH K MUTAHUIO. Y ocobeit rpyr 2
1 1 JTIaTEeHTHBIN IEPUOJ OTCYTCTBOBAJI, OHU Cpa3y I1o-
Clle OTKPBITHS CTAaPTOBOIO OTCEKa BBIXOAWIN U3 He-
ro W HauyWHanu nuratbesd. Kpome Toro, y ocobei
STHUX TPYMI HE OTMEUYEHO CIIy4YaeB 0TKa3a OT MUIIH C
3aMUpaHUEM B YINIy aKBapuyMa B T€4YEeHHE NepHopa
KOPMJIEHUSI, OTHAKO OCOOM I'PYIIbI 2 3HAYUTEIBHOE
BpEMsI TpaTUJIIU Ha INEPEMEUICHNSI, HE CBSA3aHHBIC C
HoObIBaHUEM KOpMa.

ITo cpaBHEHHIO ¢ pplOaMu rpynnsl 1, MUTaBIIMMHU-
Csl Ha IPOTSKEHUN BCETO 5-MUHYTHOT'O ONBITA, y MO-
JI0AM U3 Ipynn 2 u 3 4ucTOoe BpeMs, 3aTpauyeHHOEe Ha
MIOMCK KOpMa M NHWTaHUE, 3HAYUTEIbHO MEHbIIIE
(Tabu. 4). s ocobeit rpynibl 2 COKpaljeHue Nepu-
ofla MUTaHUs OO'BSICHSAETCA HE CBSI3aHHBIMU C 1OOBI-
yeil KopMa NMepeMELEHUsIMA, a JJIs1 MOJIOU TPYIIIBI
3 — 3a/1ep>KKOI1 BBIXOfIa U3 CTAPTOBOI'O OTCEKA U PaH-
HUM TpekpalienueM nutanus. CpeaHee BpeMsl MUTa-
HUSI MOJIOIU TPyHN 2 ¥ 3 JOCTOBEPHO HE OTINYAIOCH
(xpurepuit Manra—Ywntan (M-W) most rpymm 2-3 W =
=416,p=0.62), HO AUCNIEPCHOHHBII aHAIN3 MOKAa3all,
YTO BEJMYMHA 3TOTO MOKa3aTelNs 3aBUCHT OT YCIIO-
BUI BbIpALMBaHNUS MOJIOAY HA PAHHUX CTAJIUSIX OHTO-
rene3a (ANOVA, F =74, p<0.001).

ITpumeuaTenbHO, YTO OCOGSM U3 TPYNIBI 2 MpH-
cyly 6oiee NIMPOKUIL Uana30H BapbUPOBaHUS BEJIU-
YHH palliOHa ¥ OBEJICHUYECKNX OKa3aTene (CM. 10-
BEPHUTEIbHBIN NHTEPBAN B Tabmd. 2, 3, 4) o cpaBHe-
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Pamuon, mr. (a)
15F T T T T ‘I“_‘,,.u =
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10 b=0.75 r=0.66
F=16 p<0.05
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dr—=teer e b=0.36 r=0.83
e e e F=55 p<0.001
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ITpopomxuTenbHOCTh IEPUOAA afalTALMN, CYT
Puc. 2. [IuHaMuKa  BEJIWYWHBI paunoHa (.

XUPOHOMUJ/S MUH) B TEuY€HHe Iepuoja afganTaluud K
YCIIOBHSAM SKCIIEPUMEHTA Yy MOJIOAM Jemia Abramis bra-
ma, BBIPAIIIEHHON B Cpefie ¢ pa3HbIM YPOBHEM MH(pOpMa-
LMOHHOH 00OrallleHHOCTU: a — 0Oe[JHeHHas cpefia (MMu-
Tauus CTaHAAPTHBIX PIOOBOJHBIX EMKOCTEN — rpymma 1);
0 — cpenia, oOoranieHHas Te4yeHueM (rpymmna 2); B — cpefa,
oboraleHHasl UMUTanuel xumunka (rpynma 3). IIpuse-
IEHbI IUHUK perpeccud, 99 u 95%-Hblil JOBEpUTENbHbBIE
MHTEpBAJbI.

HUIO C MOJIOAbIO IPYIIBI 3, BEIPAILIEHHOU B YCIIOBUSIX
UMUTALNY XALHAKA.

Taomauma 3. [ToBeeHUecKre XapaKTEPUCTUKHU UCCIIElyeMbIX TPYIIT MOJIOAU Jela Abramis brama nocne 3aBeplieHus 1ne-

puona aganTaluu K YCJIOBUAM SKCIIEPUMEHTA

IToBepenueckue napameTpbl
I'pynnel Mmononu
L, cm/5SMuH I, M Ty C T,c Ty, C
1 6.1+1.9 8.1%x34 0 0 0
2 87+35 347+13.2 128 £ 32 0 0
3 39+£1.1 21.6 £10.1 0 51+8 83+ 12
9 BOITPOCHI UXTUOJOTUN Tom 47 Ne2 2007
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Taémuna 4. IlapameTpsl NUIEBOro NOBEACHNUS HCCIIeye-
MBIX TPYII MOJIOAH Jiemia Abramis brama B 9KCIEpUMEHTE

CoVILL ITpogomxuTensHOCTh CxkopocTb
M%);IO " HMUTaHUs, C HNUTaHus, 1T./C
A Th=Toe— (Ty+ Tor+ Top) Vu=RIT,
1 300 0.039 £ 0.012
172 +47 0.117 £ 0.041
3 166 £ 16 0.071 £ 0.010

CkopocTh IATaHKs (OTHOLIEHUE PAalliOHA KO Bpe-
MEHU IUTaHNS) OKA3bIBAET, YTO HHTEHCHUBHOCTB I10-
TpeOseHus: KopMa y oco0ell rpynnbl 3 HUXKE, YeM Y
MOJIOAM TPYyNIbI 2, HO CYIIECTBEHHO BBIIIE, YEM Y
pbIO rpynnel 1 (Taba. 4) (kputepuilt MaHHa—YUTHU
(M-W) gst rpynn 1-3 W= 642, p=0.01; gna 1-3 W=
=779,p=0.001; s 2-3 W=241,p<0.01) (ANOVA,
F=19, p<0.001).

CregyeT OTMETUTB, YTO MOSIBJIEHNE IKCIEPUMEH-
TaTOpa MO MPOIIECTBUU 5 MUH BBI3BIBAJIO § 0coOen
U3 pa3HbIX IPYII HEOAUHAKOBBIE IOBEICHUECKHE Pe-
akui. Mosnopp 13 Tpynnsl 3 npekpaiiana TUTaThCs
U 3aTauBajach B yIJIy CTapTOBOIO OTCEKA, B TO Bpe-
Msl KaK pbIObl U3 rpynn 2 ¥ 1 npakTHYECKH HE pearu-
POBAJIM Ha MOSIBIICHUE SKCIIEPUMEHTATOPA U X HAJIO
OBbLIO 3arOHATH B CTAPTOBBIA OTCEK.

Takum o0Opa3oM, HPOBEAEHHbIE 3KCIEPUMEHTBI
MOKa3aJju, 4To y pbIO rpynmbl 1 HaGIr0acs caMblit
MPONOIKUTENLHBIN TepUoy] alafTallii K yCIOBHIM
9KCIIEPUMEHTA, OHU 3aTPavyuBajid MaKCHMaJIbHOE
BpeMs Ha IUTaHue, HO IIPY 3TOM MMEJIU caMblil HU3-
KUI palyioH U CKOPOCTh NMUTaHUA. Y 3THX ocoben
MOJIHOCTBIO OTCYTCTBOBAJIA PEaKUMs HAa IKCIEPH-
MEHTaTopa, JaTeHTHbIN NEePUOA Nepesi HayaloM Iu-
TaHUS ¥ OTKA3 OT MUIIHX JO OKOHYAHUST IKCIIEPUMEH-
Ta. Y HEX ObUIM OTMEUYEHbI MUHUMAJIbHBIE PACCTOSI-
HUSL MEXJy Oco0siMH, T.e. BCe BpeMs, IUIaBas U
MATAsACh, OHU I€PKAJINUCH INIOTHOH CTae.

Mononb, BbIpallleHHAas B YCIOBHSX TEeYEHUs
(rpynma 2), uMesa caMmblil KOPOTKMI ajjanTalioH-
HBIIl NEpUOJ], CaMblil BBICOKHII PAallMOH U CKOPOCThb
MUTaHug. Y Hee MPAaKTHYECKU OTCYTCTBOBANM 3JIe-
MEHTBbI OOOPOHUTEIBLHOTO MOBEAEHUS (B YACTHOCTH,
cTaiiHoro mnosefeHust). Kpome Toro, kak u y pnio
rpynnsl 1, He HaOJIIOAAJICS JIATEHTHbIA IEPUOA U OT-
Ka3 OT IHIIM 10 OKOHYaHMs 3KcnepuMmeHnTa. Cdop-
MHPOBABILINECS Y MOJIOAM T'PYNIEI 2 MOBEJEHYECKIE
HaBBIKM XapaKTepU30BaINCh Haubosee CUIbHBIM Ba-
pbApPOBaHMEM MOKa3aTeneil. DT ocobm obiaganu
BBICOKAM YPOBHEM [IBUTaTEIbHOI AaKTHUBHOCTH, HE
CBS3aHHOM € NOMCKOM NUIIU. TaKyro aKTUBHOCTb MbI
OXapaKkTepHU30Ball KaK CIIOHTAHHYIO, T.€., IO BbIpa-
xenmo Ciaormma (1971, c. 6), “aKTUBHOCTH, HIYEM
He BbI3BAaHHYIO U3 BHEIIHE cpefpl”.

Mononb, BbIpallleHHas B YCIOBHSX WMUTALNA
XMIHUKA (rpynna 3), UMena CPefHIOI0 MPOJOIIKU-
TEJILHOCTh aJlalTaliOHHOTO Tiepuoyia u 6oJjiee HU3-

TEPACUMOB, CTOJIBYHOB

KUi, 4eM y TpyNIsl 2, paluoH. Y Hee HaOJIofalioch
caMoOe HHU3KOE€ BapbUPOBAHHE NMOBEACHUYECKHUX IPH-
3HAaKOB, U IOJIHOCTBIO OTCYTCTBOBajla CIIOHTaHHas
ABHraTeJbHAss aKTUBHOCTb. DTH OCOOM JEMOHCTPH-
POBAJIM JIATEHTHBII IEPUO, 337 P>KIBASICh B OTKPBI-
TOM CTapTOBOM OTCEKE Iepej Ha4ajloM UTaHusl, OT-
Ka3 OT MOOBbIBaHUS KOpPMa JO OKOHYaHWs 3KCIEpH-
MEHTa U CTaflHOe NOBE[eHUE, T.e. 0OOPOHHUTENBHOE
HOBEJleHUue y HUX 0oJiee BBIPaXkK€HO, YeM y MOJIOAH
rpymn 1 u 2.

OBCYXIEHUNE

DKclepuMeHTaIbHOE U3y4YeHHUE MTOBEEHUSI MOJIO-
¥, BBIPAIIEHHON NP Pa3jInYHBLIX YPOBHSX obora-
LIEHHOCTH Cpefpbl, MOKa3ajo, YTO ocoOu rpymmsl 1
(MuMHTaAIUS YCIOBUI CTaHAAPTHOMN 3aBOJICKON €MKO-
CTH) UMEJIN OTIMCAHHbIE B INTEpaType MPU3HAKH, Xa-
paKkTepHbIE 1T MOJIOMM, BHIPAIIEHHON B YCIIOBHSIX
HU3KOTO YpPOBHS OOOTAIllEHHOCTH Cpefbl: HU3KYIO
ckopocTh o6yuenns (Masuda, Ziemann, 1999; Ado-
HuHA ¥ fIp., 2000; Brennan, Leber, 2001), BbicOKmit
ypoBensb craiiHoctu (Kudoh et al., 1999; Adonuna
u p., 2000), HuU3KYIO 3(p(PEeKTHUBHOCTH MNHUIIEBOTO
(bakmranckuit u gp., 1982; 3agopuna, 1985; Hvids-
ten, 1994; I'epacumos 1 fip., 2004) 1 060pOHUTENBHO-
ro noseneHus (Kacmmon, 1980; Berg, JOrgensen,
1991; Dellefors, Johnsson, 1995; Kellison et al., 2000;
TI'epacumos u fp., 2004).

Pasznuunsa Mexxny MOJIOABIO IPYHIIbI 1 ¥ MONIOABIO
rpynn 2 u 3 (oboraieHre cpefbl BIpaliBaHus CoO-
OTBETCTBEHHO TEYCHWEM M WMHTANUEH XWIITHWKA),
yKa3bIBaloIe Ha 0ojiee BBICOKYIO CIIOCOOHOCTH K
00y4eHnto u 3(p(PeKTUBHOCTH MUIEBOTO NOBECHUS
HOCTIEHUX, O€3yCIOBHO TOBOPSIT O TOM, UTO YPOBEHb
00OTrallleHHOCTU Cpefibl, B KOTOPOW BbIpaIUBaETCs
MOJIOb PbIO HA PaHHUX CTAAMSIX OHTOTEHE3a, SIBIIS-
eTCS OJHAM W3 ONPeeTromux (hakKTOPOB, COCO0-
CTBYIOLIUX PAa3BUTUIO BaXHEHIIMX agalNTUBHbBIX
¢opmM noseneHn .

[ToBrbIIeHre YpOBHSI OOOTAIIEHHOCTH Cpefbl MOo-
CPefCTBOM TeUeHUs SIBIsAeTCH 3(P(PEKTUBHBIM METO-
noM (OpMHUPOBAHUSL Y MOJIOAM MUIEA00BIBATENb-
HBIX TOBEICHUECKHUX CTEpeoTHIoB. BMmecre ¢ Tewm,
pasnuunsg MexXay rpynnamu 2 u 3, 3aKIH0YaroLIMecs
B OTCYTCTBHUE Y PbIO IPYIIbI 2 3]IEMEHTOB OOOPOHU-
TEJILHOTO NMOBEICHMS, OKA3bIBAIOT, YTO TOIBKO Te-
YeHHe IpU OTCYTCTBUU CTHMYJIOB, BBI3bIBAIOIIUX 3a-
LIUTHYIO PEaKIHIo, He CHOCOOCTBYET (POPMUPOBAHUIO
y MOJIOAM HaBBIKOB OOOPOHUTEIHLHOTO MOBEJEHUS.
WccnepoBanua Kacumosa (1972), npoBefeHHbIE Ha
MOJIOfIU OCETPOBBIX, MOATBEPKAAIOT, UTO Nepefep-
>KaHHas B UCKYCCTBEHHBIX YCIOBHUSIX MOJOAbL TEPSET
UHCTHHKT CAMOCOXPAaHEHHUs, T.e. 0€3 MOAKPEIUICHUS
MPOUCXOAUT 3aTyXaHue Toro, uyro IlaBmoB Ha3Bam
pedaekcoM ectecTBeHHON ocTopoxHocTu (I1aBnos,
1951, c. 271). Emenko c coaBropamu (1999) nokasa-
U HaJIU4Me OTPULATEIBHON KOPPEIALMHA MEXIY
BBIPaXKEHHOCTBIO pedeKkca OCTOPOKHOCTH U CKO-
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POCTBIO OOy4YeHHMs: “‘UeM HUXKE BbIPAKEHHOCTh pe-
(pbrrekca OCTOPOSKHOCTH M BBIIIE JIOKOMOTOPHAS aK-
THBHOCTb, TEM WHTEHCHUBHEE OCYIIECTBISIOTCS IIO-
3HaBaTeNbHble mpouecchl (¢. 309)”, uro BmoOJHE
COOTBETCTBYET TpHW3HAKaM, MPHUCYIIUM MOJIOJH,
CoJlep>KaBIIENCS B yCIAOBUSIX TeUeHHs . MOXHO npef-
MOJIOXKUTh, YTO OTMEUEHHAs Y MOJIOIM U3 TPYIIbI 2
BBICOKAsl CIIOHTaHHASl aKTUBHOCTh M CKOPOCTH ajiar-
Tallii — CJEJICTBUE OTCYTCTBHS BBIPAKEHHOTO pe-
(pekca OCTOPOKHOCTH.

Kpome Toro, B oTamuue oT MOJIOAHU, COlepKaB-
Iecsl B YCIIOBUSIX UMATAIIAN XUITHUKA, Y PbIO, BbI-
pallleHHbIX Ha T€UYEHHH, OTCYTCTBOBAJHU BCE MPOSIB-
JeHus 000pPOHUTENBHOTO noBefeHust. He 6b11 oT™Me-
YeH IIATEHTHBIH TIePHON, SBISIONIUICS BHEIIHUM
MPOSIBIICHNEM OPUEHTHUPOBOYHON peakiuu, HeoOXo-
AUMOM 71 OLIEHKU YPOBHSI OMACHOCTHU INEpesi Hava-
10oM foObIBaHUsI KopMa. He HaOmropancs u oTkas oT
MUIIN TIOCNE OMNpPEeAeJEHHOTO YPOBHS HACBIIIEHUS,
KOTOPBIA CONPOBOXKAAETCS YMEHBIIICHNEM aKTUBHO-
CTH ¥ YXOJIOM B yOEKWIIIE, UTO JOJKHO CHIKATB YPO-
BEHb BO3MOXKHOI'O M y>K€ HEOINpaBJaHHOTO PHCKa,
MMOCKOJBKY HEOOXOIMMOE KOJIUYECTBO KOpMa YKe
chefieHo. B ecTecTBeHHOM cpefie Bce 9TO IPUBETIO ObI
K YBEJIIMUEHHUIO UX TOCTYIMHOCTH sl xuiHnka. Crofa
XKe clefyeT A00aBUTh U BbICOKHE YPOBHU CIHOHTAH-
HOW [IBUTATEJLHOW aKTUBHOCTH, XapaKTepHbIE JJIs
MOJIOfIU, COAep>KaBIIelics B YCIOBUAX TEUEHHS, KO-
TOpbIE AEeMaCKUPOBaIu Obl 3TUX PbIO B €CTECTBEH-
HBIX YCIIOBHUSIX.

PesyabTaThl MpOBEIEHHBIX SKCIIEPUMEHTOB IIO-
Ka3bIBAIOT, YTO B OTCYTCTBME HA PAaHHUX CTAHSIX OH-
TOTeHe3a CTUMYJIOB, BBI3BIBAIOIINX 3aIIUTHYIO PEaK-
LU0, PhIObI TEPSIOT COOCOOHOCTh HAXOAWUTH afeK-
BaTHBIl KOMIIPOMHCC MEXAY PUCKOM Trubenu u
MOCTYIIJIEHUEM SHEPTHUH, OT YET0 BO MHOT'OM 3aBHCHUT
UX BBIXKHBA€MOCTh. IMEHHO B CITOCOOHOCTH TOYHO
COpa3MepsTh PUCK XUIIIHUYECTBA U BBITOAIY OT MOJY-
yeHusi KopMa oOHapy:KeHbl Haubosee riayookue pas-
JAYUS MEXAY JUKOHM U 3aBOACKON Monoabto (Johns-
son, Abrahams, 1991; Dellefors, Johnsson, 1995).
O4eBUIHO, 3TO U SIBJSICTCS OCHOBHOW MPUIMHON Mac-
COBOY I'MO€U 3aBOJCKOI MOJIOJY MIOCIE €€ BBIIyCKA
B €CTECTBEHHYIO cpefly. 3a Bech EPUOJ] MUTPAINX K
MOPIO OT XMIIIHUKOB F'MOHET B cpegHeM 70% Bcell BbI-
MyImeHHon Monopu cemru Salmo salar (Bametos,
MoguaH, 1985; Jepsen et al., 1998; Koed et al., 2002).
CxojHbIE JaHHbIE TIOJIYYEHBI U 110 [PYTUM 00 heKTaM
HMCKYCCTBEHHOTO BOCIHPOM3BOJICTBA: THXOOKEAHCKUM
nococaMm popa Oncorhynchus (Cooney, Willette,
1994), ocetpoBbiM (Acipenseridae) (Kacumos, 1980),
kambanam (Pleuronectidae) (Furuta et al., 1996), Tpec-
ke Gadus morhua (Larsen, Pedersen, 2002).

Tem He MeHee, cIelyeT OTMETUTD, YTO iaXKe pbl-
ObI, cofiepskaBIuecs: B 000TallleHHON cpefie, Tie OHU
MOIJIM TIONYYUTH ONBIT OOOPOHUTEIHLHOTO TOBEfe-
HUSI, 1 B MEHBIIEH CTENEHN BLIETABIINECS XUIIHU-
KOM, YeM HeoOyUeHHbIe, 3HAUYNTEJLHO YCTyNajau B
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9TOM OTHoleHnn mukuM ocobsm (Kellison et al.,
2000). OueBHUIHO, OTPAaHUYEHHOE KOIMYECTBO (paK-
TOpPOB, HCIOJIb30BaHWE KOTOPBIX BO3MOXKHO [JIst
oboraleHus cpefibl Mpu 3aBOJICKOM BbIpAIlMBAHUU,
HEIOCTaTOYHO /it  (POPMUPOBAHUS TIOBEJEHUS,
aJIeKBaTHOTO  YCJIOBHUSIM  €CTECTBEHHOH  Cpefbl.
B stom Bompoce ckopee npaB Mutasnc (1970), cuuta-
OLIUA, 4YTO “O€3yCIOBHO, MOXHO CAEJIaTh MHOTOE
[JIst TpUONMKEHNS 3aBOJICKUX YCIOBUI COEPrKAHUS
¥ KOPMJIEHUSI MOJIOJIA CEMTH K €CTECTBEHHBIM, HO €]I-
Ba JIM TaKOil MyTh 9KOHOMUYECKHU BbIrofieH (c. 121)”,
HaBepHOeE, CIofla ClieflyeT J00aBUTh — U TEeXHUYECKU
BO3MOKEH.
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