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AJANITAHAOHHBIE BOSMOXHOCTH 3BPUT AJIMHHBIX
PAKOOBPA3HbBIX

Kowenee A. B., [Inmaoe C. E.

BoisiBIeHME AHana3zoHa COJEHOCTHOW ajanTanuy, B KOTOPOM OPraHU3M
cnocob6eH HOPMalIbHO CYIIECTBOBAThH, CBA3AHO C 3KOINOTrMYECKUMH acneKTaMu
KU3HEAEATENIbHOCTH rMApoOHOHTOB. B nanHOi padore ObUIu W3yYeHBI afanTHBHbIE
BO3MOXHOCTHY JBYX BHIOB HHU3LIUX pakooOpasuwbiX Eucypris inflata G. O. Sars,
1903 (Ostracoda, Cyprididae) u Cletocamptus retrogressus Schmankewitsch, 1875
(Harpacticoida, Cletocidae), mipoxo IpeAcTaBlIeHHbIX B M€30- M MOJUTaJIHHHBIX
BogoeMmax [1; 2 — 4].

Martepuajbl H METOAbI

Pauky ObLIM OTIOBJIEHBI ¥M3 €CTECTBCHHBIX MECT OOHTAHUS B CONCHOM O3€pe B
HU30Bbe TUIMIYJILCKOTO JUMaHa ¥ BO BPEMEHHOM COJIOHOBATOM BOJIOEME B parioHe
JlodpuHOBCKOrO INvMaHa. I[IPOBOAWIHCH €XKETHEBHbIC HAGNMIONEHHS 3a
BbDKMBAEMOCTHIO, IIUINEBOH aKTHBHOCTBIO ITOJIONBITHBIX OPraHU3MOB K Pa3HbIM
3HA4YCHHUSAM CONECHOCTH. B kauecTBe KOpMa MCNOJb30BANACH albIOJIOTUYECKH YHCTas
KyJlbTypa OQHOKJIETOYHKIX Bomopocneli Platymonas viridis Rouch u opraHuyeckuit
JMETPHUT.

B nabopaTopuu KyJIbTHBHPOBaHHE OCYHIECTBIIANIOCH B TCYEHHE 3 MECHALICB IPH
3Ha4E€HUAX COJICHOCTH, O/U3kO0M K TOM, KOTOpas Habmronanach Ipu UX otTiose (E.
inflata 15 %o, C. retrogressus 70 %o), Iocye 4ero 6bliia MOCTABIIEHA CEPUS OTLITOB
[0 aKKJIMMaUUM pakooOpa3HbIX K BOAE pa3nu4HON conmeHocTH. CONIEBBIE PACTBOPH
TOTOBWIN TYTEM PACTBOPEHHS BHIMAPEHHOW MOPCKOH CONH B OTCTOSHHOM
BOJAOMIPOBOAHON BOZE.

Ha HayanmsHOM 3Talie ObUIa MPOBEICHA CEPUS IKCHEPUMEHTOB [0 BbISBICHHIO
o01ero auana3oHa COJIEHOCTHOM TOJEPaHTHOCTH. MeToauKa MOCTAHOBKH OIIbITOB
BbIpa)kajgach B TOM, 9TO OpraHH3Mbl NICPEHOCUIIUCh B BOAY pa3Hoit coseHocTH (0 -
150 %o). Ans onpenenenuss oOue cONEHOCTHOR PE3UCTEHTHOCTH IPOBOIUIH
HaOMI01eHUY 32 BLDKMBAEMOCTHIO OPIraHU3MOB IIpY Pe3KON CMeHe CONEHOCTH A
ONpEIEIICHUS €€ JIETANbHBIX TpaHull. Takoi NOJX0J MO3BOJIAET BLIABUTb IIPEIEIIBI
BbIHOCHMBOCTH OPTaHU3MOB K IOBBLIIICHHUIO M NOHUKEHUIO CONEHOCTH. Payku
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NOMEIUAIUCE B IHHPOKHE LHITHHAPHIECCKHE COCYIbl B KosuyecTBe SU 3k3. Ha 100 M
BOALL U cOIEpkKaluch, B TepMocTaTe npH temrepatype 20°C. Ixcno3zuuus
sKcnepuMeHTa cocraBuna 72 4. [ToMUMO cMepTHOCTH OTME4alluCh CONEBOH
aHabuo3, B o0macTax NeTanbHbIX 3Ha4YeHH# coleHocTH (0 — 150 %), naa C.
retrogressus Obula OTME4YeHa peaxuusi aGOPTUPOBaHUS SULl, PE3KOE ONOPONKHEHHUE
KHIIEYHUKA Yepe3 POTOBOE OTBEPCTHE, Y E. inflata nehopManus CTBOPOK PaKOBHHBL.

IMapannensHo CTaBUIW CEPUIO IKCIIEPHMEHTOB C HCIONb30BAHHUEM METOA
cryneHyaTot axknumauuu [S]. Ilpu sToM mojxole yBelHYEHHE COIEHOCTH
npopoaunu nocrenedHo. Ilocne xaxjporo ysenuueHus conxenoctd Ha 10 %o
OpraHM3Mbl BbIAEPXUBaNUch B TedeHHE 10 CyTOK, cOrIacHO pekomeHnanusaM [6].

Ha cnenyromeM 3rane onpeaeisaiuch PeakiMH OPraHU3MOB YK€ MpOIIeIIInX
nepuol aKKJIMMauuM K PE3KOMY H3MEHEHHUIO COJICHOCTH B CTOPOHY OOIBLIUX M
MEHBIIMX €€ 3HayeHuid. Ilpu TaxoM BHE3aMHOM IIEPEHECCHHUHM OPraHM3MOB,
HaOmoaikch CIeqyIoNHe MOKA3aTeNu: CoNeBoil anabnos [7], CMEPTHOCTb, CHMKEHHE
MUIIEBON YW IBUraTeIbHON aKTUBHOCTH.

Ha 3axmouutensHoM 3Tane ObUI NPOBEHEH 3KCNEPUMEHT MO OIPEICHEHHUIO
TOKCHKOPE3H3ECHTHOCTH TMAPOOHOHTOB NPH M3MEHEHUU COJIEHOCTHBIX yCIOBHiA. B
Ka4eCTBE TOKCUKAHTA ObLI HCNOJB30BAH OUXpOoMAT Kalus, IPUHATHIA B BOJAHOH
TOKCHKOJIOTHH KAaK CTaHAAPTHbIM.

Craructudeckyro 06paboTKy NPOBOAWIM C MUCHONb30OBaHUEM OOMICIPUHATHIX
MerozioB [8].

PesyabTaThi u obcyxaenue

Ha puc. | nokazana 3aBUCHMOCTh BBIKMBAEMOCTH OPTaHH3MOB IIPH PE3KOM
NEpeHECEHUH B PA3HbBIC CONEBbIC PACTBOPbI U3 costeHocTel 70 %0 1 20 %o. Kax BUIHO,
HauOONbIIAsA CMEPTHOCTh HabIoJalach B KOHLUEHTPALMAX COJIEHOCTH Bhile 50 %o
(E. inflata), sorne 100 %o u Huxe 50 %o (C. retrogressus). OueBUIHO, YTO IIPH
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Puc. 1. BapknBaeMoCTb pakooOpasHbIX NMPH PE3KOM NepeHECEHHH B CONIEBbIE PACTBOPBI.
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BHE3aMMHOM H3MEHEHHH COJICHOCTHBIX YCIOBHUH KOMIEHCATOPHbIE BO3MOXHOCTH
OPraHHU3MOB HE COOCOOHBI TAKXKE OLICTPO IEPECTPOUTH CBOM XM3HEHHbIC QYHKLHH
U 0o0ecreynuTh HOPMAJILHOE CYHIECTBOBAHME B HOBbIX JUIS HUX YCIIOBHSX.

Pe3ynpTaThl 3KCIIEPUMEHTAJILHBIX UCCHCIOBAHUM ¢ HCIIONIB30OBAHUEM METOJA
CTYTIEHYATON akxJIMMal{uyl MOKa3as, 4YTO MPH TAKOM METOAMYECKOM IOAXOHE
aJanTalMoOHHblE BO3MOXHOCTH NPUCTIOCA0NMBAEMOCTH K U3MEHEHHAM 3HAYCHHUHN
COJICHOCTY PacKphiBarTcs B NodHOU Mepe. XKU3HECTOMKOCTh OPraHU3MOB
NO3BOJIMIIA TiepeHecTH OoJiee BLICOKHE 3HA4YeHWS COJIEHOCTH, YeM IPH BHE3AITHOM
IIEPEHECEHUHN U3 Cpe/ibl KyNbTUBUPOBANHS B WHBIE COJCHOCTHBIE yciious. Ilpu
TIOCTENEHHOM M3MEHEHUM COJICHOCTH OCMOPETYJISATOPHBIE MEXaHHU3MBI [T0O3BOJIWIN
OpraHh3MaM HOPMaJTU3HMPOBATb CBOIO XKH3HEIEATEILHOCTD.

ITpu nocTenieHHOM U3MEHEHUY COJIEHOCTH OPraHMU3Mbl aKKITUMUDPYIOTCS K HOBBIM
JUIA HUX CONECHOCTHBIM 3HAYEHUAM, TPUYEM OTMEYAETCH paclIUPEHHE JUanazoHa
TONEPAHTHOCTH, & MPH KAXKIOM HOCIENYIOIEM U3MEHEHHH TH0eIb OPraHU3MOB HE
oTMeuanack. B TaHHO! CEpUM ONBITOB OPraHyu3Mbl TNoKazaldu 6olee mMUPOKUeE
AWana3oHbl TOJIEPAHTHOCTH, YEM T€, KOTOPbI€ ObLIM MOJIYYEHbl NIPY BHE3aNHOM
NOMENIEHUY B pa3Hbie CONCHOCTU. C. retrogressus AaxKIUMHUPOBATICA K JAMana3oHy
0 - 170 %o, E. inflata 0 - 70 %o.

[Tocne nomyyeHUs axKINMHUPOBAHHBIX OPraHu3MoB K muana3zo”y O — 170 %o,
POBOWIM HabMIONEHUS 32 UX COCTOSTHHEM NpPH BHE3AITHOM IIEPEHECCHHU B BOJIY
6ouibLIEH ¥ MEHBILIEH CONEHOCTH.

Jns onpeneneHnsi KOPMOBOW aKTHBHOCTH OPraHHU3Mbl ITOMENAINCE B IIUPOKHE
HUIHHOPHYECKHE cocyabt 00beMoM 100 ML ¢ 3aaHHOM COJIEHOCTBIO B’ KOJIMYECTBE
10 3x3. Ha 10 mi1. Boabl. B cocyabl pa3oBO BHECIH B U3OBITKE KOPM, IIPENCTABIISIOMUN
coboit cmech U3 P. viridis v CBEXEro OPraHd4ecKkoro AeTpuTa, o0pa30oBaHHOI O NOCIE
OTMHUpPAHUS BOAOPOCHEH B O4EHb BHICOKMX 3HAYEHUAX COJIeHOCTH. Temmepartypa
conepkanus coctasasna 20° C npu 3kcrio3unuA 96 u. 1o okoH4YaHMK 3KCIEPUMEHTA
[IPOBEJH NOJCYeT KONMYECTBa U pa3MepoB (eKalbHbIX KOMOYKOB IIPU NOMOMIM
ounoxyapHoro Mukpockona MBC - 9, ¢ BCcTpOEHHBIM B HETO OKYIIP-MUKPOMETPOM.

Kaxk cnenyer u3 puc. 2, pasmepsl KOMOYKOB BapbHUpOBajd B 3aBUCUMOCTH OT
COJIEHOCTH CPelibl, B KOTOPOH coaepxanuch oprauusmsl. s E. inflata Hanbonbiuux
pa3MepoB ¢ekajJbHbIC KOMOYKH JOCTUradH B npenenax coneHoctd 10-40 %o, a
nnsa C. retrogressus B pguanaszose 50--70 %o. [fockoabKY B 3THX aMana3oHax
COJICHOCTHBIX KOHIEHTpaHuil opraHu3aMbl obnananu Haubonpuied NUIEBOHR
aKTUBHOCTBIO, TO U3 3TOTO CHEHYET, YTO JAaHHBIC 3HAYCHUS COJCHOCTH Hauboiee
O1aronpHUsATHBI I 3THX BUOOB. DTH COJIEHOCTH HE MPENATCTBOBAIU 00ECIeUeHHIO
KU3HEACATCILHOCTH OPraHM3MOB B TUIIEBLIX OTPEOHOCTAX NPU METa0OTUYECKUX
3arpatax. ’

Ilpu 3Hauenusx coneHocry Boimie 40%o (E. inflata), Boie 80%0 1 Huxe 40%o
(C. retrogressus) pa4uK# HCHBITHBAIW HEraTHBHOE BO3JEHCTBHE M, CYAS O
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YMEHBIIEHUIO KOPMOBOH aKTMBHOCTU, HAXOJWIIUCh B IPaHHUIAX IIECCUMAJIbHbBIX 30H,
OHAKO UX CMEPTHOCTL He Habimoxanach.

B kauecrTpe eme oaHOTO MMOKa3aTeNs, CAYXHUBIIErO AN YCTaHOBJIEHHS
ONTHMAJIbHBIX COJMICHOCTHBIX 3Ha4eHuM, Oblla MCIIONb30BaHA MPOJOJDKUTENLHOCTD
conesoro aHabuo3a (puc. 3). IlpusHakoM coneBoro moxa Obljia BpeMeHHas
uMMoOunu3anusa opranusmos (y C. retrogressus HaGniofnanach ¥30THYTOCTD
OpromHoro otaena, a y E. inflata cMbikaHUE CTBOPOK PaKOBHMHBI), 110 32BEpIICHUU
KOTOpPOI'O [IBUTaTeNbHasf aKTUBHOCTb BOCCTAHABIIMBANIACD.

Conesoit aHabu03 Habmoaascs NPy pe3KoH CMEHe COJIEHOCTH MUBUMYM Ha 20%o.
HaumeHbmas nmpoaosmkuTenbHOCTh aHabuo3a Habmioganack npu 40 — 70 %o C.
retrogressus, u 0 — 20 %o E. inflata. Bo Bpems cosieBoro aHabuo3a NMpOUCXOIUT
NepecTpofika OCMOPETyIATOPHBIX GYHKUUHA, ¥, OYEBUAHO, YTO YeM OnuxKe 3HaueHue
COJICHOCTH K ONTHMaNbHOMY, TEM ObICTpEEe OpraHu3M BO3BpaillaeTcst K CBoeH
HOpMAanbHO! aKTUBHOCTH.
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Piuic. 2. 3aBucuMoOcCTh pa3MepoB heKaTbHBIX

Pric. 3. TIpo0IDKHTETBHOCTD COIEBOTO
KOMOYKOB OT COJIEHOCTH CPEJbI.

aHabuo3a NPH Pa3HLIX CONEHOCTAX CDEMbI.

OKOJIOrH4ECKH IIACTHYHbIE BIABI CITOCOOHDI BbIACPKUBAThL UPOKUE KoneOaHus
abuoTnyeckux paxrTopos. Ho npu cymiecTBOBAHHU B BOJZOEMAax OPraHU3MBI
HCNBLITRIBAIOT U JeicTBUE aHTPOMUYECKOro (paxkTopa, TaAKOI'O K4aK 3arps3HEHUE
TOKCUYHBLIMH MeETaJIJIAMH.

IlpoBencHHBIH TOKCHKOJOTHUCCKUH IKCIEPUMEHT [MOKa3ajJ HEBbICOKYIO
YyBCTBUTEITLHOCTH TMOJIONBITHLIX OPraHW3MOB K OUXPOMATY KallMs B ONTUMAIIbHBIX
O HUX A¥ana3soHax CcojeHocTH. Mexzay TeM IefCTBHE TOKCHMKAHTa B FpaHHIax
CONEHOCTH, ONM3KUX K IKCTPEMaJibHbIM, I[PUBOJUT K YBEIUUECHHIO
qyBCTBUTENLHOCTU paukoB (tabin. 1).

OKCricpUMEHTaNbHAS OLCHKA aJalTalMOHHBIX BO3MOXHOCTEH IBPUTAIIMHHbIX
pakoobpa3HbIX NOKa3aja BBICOKYIO MX IIIACTHYHOCTb M MpHUCTOCabiuBaeMOCTb K
nefcTBHIO GaKTOpa COJICHOCTH. Takue OTBETHbIE peaKLiMU OPraHW3MOB II03BONAIOT
OMpeaeUTh TPAHUIBI COJCHOCTHOH! PE3UCTCHTHOCTH, 34 IpeldenaMu KOTOPBIX
OpTaHM3MBbl MCAIBITHLIBAIOT HETAaTHBHOE BO3AEHCTBHE.
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Tabaunna |
Bausnue Guxpomara xa/iis Ha BbDKUBAEMOCTD (. relrogressus v
E. inflata ripu pa3inyHo# COJIEHOCTH
KoHuenrpanus C. retrogressus E. inflata
K,Cr,0, ConeHocTh, %o
MI/it 0 50 100 150 0 70
100 0 0 0 0 0 0
50 0,2+0,4 0,640,5 0 0 0 0
10 1,240.,4 3,640,5 1,8+0,4 0 5,4+0,5 2,420.7
3,4+0,7 6,8+0,6 4,103 1,4+0,5 7.6+0,5 5,0+0,5
i 5,3+0,7 8,540,5 5,7+0.7 3,240,4 9,7+0,5 7,6+0,5
0,1 8,8+1,1 10 9,3+0,8 7,8+0.4 10 9,9+0,3

O6mas CONEHOCTHas TOJNECPAHTHOCTH JNEXUT B npexenax: O — 170 %o
(C. retrogressus) u 0 — 70 %o (E. inflata). OpHako 3KCIEPUMEHTAaNbHbIE
HCCIEAOBAHUS TTOKA3ANU, YTO HAHHbIE BUMILI TEM HE MEHEE OTHAIOT IPEANOYTeHHE
(ranonpedepennym), k 6omee y3xkuM 3HaueHusM coneHoctd. Ocrpakonwl E. inflata,
HECMOTpPs Ha TAKOH IUMDOKWH AUanaizoH TOJNEPAHTHOCTH, BCE K& TACOTEIOT K
pacnpecHeHHbIM BoJam (0 — 20 %o), a rapmaktukouna C. Refrogressus — K Gonee
0COJIOHeHHBIM (40 — 70 %0). CriocOGHOCTL OOUTATh U ZOCTUTATh MACCOBOTO Pa3BUTHS
B COJICHBIX U TUIlepralIMHHBIX BOJOeMax oOyciroBileHa HE TOJNbKO LIHPOKOH
3KOJOTUYECKON TOJEPAHTHOCTHIO K ACHCTBUIO pakTopa CONEHOCTH, a M
crielMNYHbIM KOMIUIEKCOM OHOIIEHOTHYECKUX OTHONIEHUR. YcnoBUA OoOHTaHUA
XapaxKTEePH3YIOTCH PAAOM O0cOOEHHOCTEN: 3SHAUUTEIIbHBIMI CE30HHBIMU KONECOAHUSAMHE
COJICHOCTH U TeMIIepaTypbl, HU3KUM OHopa3zHooOpa3zueM, OOMIINEM KOPMOBBIX
pecypcoB. IlpuMeyarensHO, YTO 3TH BHjIbl BCTPEYAIOTCS BMECTE ¢ XaOpPOHOTUMHM
paxooOpasubiMu (Artemia salina, Branchinecta orientalis), KOTOpbIc HECTIOCOOHB!
XUTb B BOJOEMAX, I'lc MMEIOTCS XUILHMKHU, KOTOPLIMU OHHU aKTHBHO BbICHAIOTCH.

BoiBoabi:

1. BeisiBIeHBI AMAana3oHbl COJIEHOCTHOHW TONEePAHTHOCTH 3BPHUTaJIMHHBIX
pakooOpanbix, koropble coctaBwm: 0 — 170%o. (C. retrogressus) u 0 — 70 %0 (E.
inflata).

2. OntumanbHbie 3HaYcHUs Jexar B npeaenax 0 — 20 %o (E. inflata) u 40 — 70
%o (C. retrogressus).

3. AjanTanMOHHBIC BO3MOXHOCTU B MONHOU Mepe pacKphbiBaloTCs NpU
JUIUTEIbHOM COACPXaHMM B COJECBBIX pacTBOpax (CTyrneHuaTass aKKIMMAalHs).

4. Jdas onpedecieHUs 30H ONTUMyMa (TajJonpedepeHAyMa) NPEHJIOKEHDI
CICAYIOLUE TECT-IIOKA3aTENU: KOPMOBas aKTUBHOCTDb, MPOJIOIDKUTENLHOCTD
coneBoro anabuosa, CHUXKCHUE TOKCUKOPE3UCTEHTHOCTH DU MECCHMAbHBIX
3HAYCHUAX COICHOCTH.
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