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Hosbiii mokasates» uarencusnoctd nuranus nepurpux (Ciliophora, Peritrichia) B ycioBusx ouncTHBIX
coopyxenuit. Koncranranenko JI. A., losrams U. B. — IlpusencHr! pesynbratsl anpofaluy MeTosa
OLIEHKM MHTEHCHMBHOCTH THMTaHHUA KPYTOPECHHYHBIX HH(Y30pHil ¢ MOMOLIBIO BBIYMCIEHUS! KBaapara
YyHCla MUINEBLIX BaKyojieil. DTOT mokasaTteib OMNpelelieH misi Hauboliee YacTo BCTpevYarolUMXca B
OYMCTHHIX COOPYXEHMSX BMHOB neputpux: Vorticella striata, Epistylis plicatilis, E. bimarginata,
"Opercularia articulata w V. convallaria. YCTaHOBJIEH TeMITEpPAaTYpHLIA ONTUMYM, IIPH KOTOPOM HaHHbIE
BUAB NUTAOTCST Haubosnee wmuTercuBHO (20—25°C). Meron pekoMeHAyeTcs MCIONb30BaTh IS
KOHTPOJIsi 3(p(heKTUBHOCTH paboThl OYHUCTHBIX COOPYXEHHH, a TakKe B GHOTECTHPOBaHUH.

KnioyeBbrie cioBa: MHIIEBLIE BaKyoJi¥, IIMTAaHUEC, NMEPUTPUXHA, OYUCTHLIC COOPYXKEHUS.

A New Index for Estimation of Nutrition Rate in Peritrichous Ciliates (Ciliophora, Peritrichia) under
Conditions of the Treatment Facilities. Konstantynenko L. A., Dovgal I. V. — The article deals with
approbation of the method of peritrichous ciliates nutrition rate evaluation using the square number of
food vacuoles index. The indexes were judged for: Vorticella striata, Epistylis plicatilis, E. bimarginata,
Opercularia articulata and V. convallaria the commonest peritrichous species in treatment facilities. The
temperature optimum (20—25°C) wherein the nutrition rates of these ciliate species were the highest
are established. The method is recommended for control of sewage disposal plants operating efficiency
as well as in bioassay.

Key words: food vacuoles, nutrition, peritrichs, treatment facilities.

Beeaenne

KpyropecHU4HEBIE MHQY30pHH — MEPUTPUXU SBIISIIOTCS. ONHUM M3 BaXHEHIUINX KOMIIOHEHTOB BOIAHbIX
3KocHcTeM. B pesynbraTte XU3HeAeSTeIbBHOCTH KPYTOPECHUYHBIX MH(MY30PUI COBMECTHO C JIPYTMMH XUBOT-
HBIMH, PACTUTEJIbHLIMKM OPraHM3MaMH M GakTEepUSIMHM IPOMCXOAUT MHMHEPATM3aLUs TOCTOSHHO HOCTYIa-
OLMX B BOOOEMB OPraHHYECKHX BelIeCTB, YTO ofecrieydBacT OHOJNOrHYECKOEe CaMOOYMIIECHHE BOJBI
(baHuHa, 1983).

BecbMa BenMKa poib HEPUTPHX B OYNCTHBIX COOPYXEHUsIX. B aspoTIHKaX OYMCTHBIX COOPYXEHUH
KpyropecHUYHble UHPY3OpUM SABIAIOTCA OAHOIM M3 Haubojiee MHOTOYHMCICHHLIX IPYII OPTraHH3MOB, OHU
06GpasyloT cKOIUTEHMSI ¢ BHICOKOH TUIOTHOCTHIO. [1epUTpUXH SIBISIOTCS aKTUBHBIMU CEAUMEHTATOPaMU, OHU
MUTAIOTCST GaKTepUsIMH, HO, He 001afasi CHOCOGHOCTBIO K BBHIGOPY NMULIM, OCAXIAlOT KaK IMUINEBLIE, TaK M
HEMUIUEBLIE YAaCTHLBI, TAK YTO MOCJIEAHHE YacTO OTMEYAIOTCS B MX NMILEBHIX Bakyonax (Bypkosckwii,
1984). TakuM o0pa3oM, NEPUTPUXHA CHOCOGCTBYIOT YMEHBLICHHIO MYTHOCTH BOOB M CHHIXXAIOT YHUCIEHHOCTh
Gaxkrepuii 6ojiee HHTEHCHBHO, YeM Apyrue rpymmsl muauar (McromuHa u ap., 1973).

KpoMe TOro, nepuIpuxu SBASIOTCd WHAWKATODaMH KayecTBa paGOThl OYHUCTHBIX COODPYXEHMH
(Banuna, 1983; Xwmyp, 1997). Yno6CTBY MCIIONB30BaHMUST KPYTOPECHUYHBIX MH(QY30pHi B TaKMX LeJIX
CIOCOBCTBYET TO, UTO 3TO B OCHOBHOM NMpPUKpEIUICHHEBIC GopMEl. [1okasareaeM KayecTBa OYMCTKHU ABJACTCA
COCTOSTHHE TIEPMETOMA 3THUX IIHAaT. PaboTa OYMCTHBIX COOPYXEHHMH CYUTAETCA HEYIOBICTBOPHTCILHOM,
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€CJIM Y OGHTAIOWMX B HHX NEPHTPUX TIEPHCTOM BTAHYT MM TIONy3aKphIT. CorlacHO HalllMM HaBIIONeHHUsIM,
YKa3aHHbIC BBIUIC MUSMEHCHHH, KOTIa NIEPUTPHXH GaKTHYECKH IPEKpAILAIOT MHTATHCS, UMEIOT MECTO TOJIBKO
TIpY aBapUHHBIX CHTYaLUAX B A9POTEHKaX, T. €. IIPH OCTAHOBKE npolecca o4HCTKH. CleoBaTeNIbHO, Takoi
METOA He IMO3BO/SICT OLUEHHTh KaYeCTBO PaboThbl OYMCTHEIX COOPYXEHHH, a TakKe BBIGPaTh ONTUMAJIbLHBIE
PEXUMBL X paGOTh! B OGBIMHEIX, HeaBapUIHBIX CHTYALIHSX. Hns pemleHus naHHOIM 3agavy HeobxomuM Gojtee
TOYHbI# METOJ OLIEHKM HHTEHCHBHOCTH MUTAHUS MEPUTPHX, YEeM BH3YabHOS HaGNIONEHUE COCTOSHUS
TIEPUCTOMA.

WHTEHCUBHOCTh MUTAHUA TIPOCTEMIINX, B TOM YuCIe HH]Y30pHil, HauGoJIee TOYHO OMNpeReNsIoT o
KOMMYECTBY MUILUEBBIX M HEMMIUEBLIX OGBEKTOB, MOIIOLIEHHbIX KIETKAMH 3a ennHuuy Bpemenn. Cpeau
TaKMX METONOB eCTb MNpAMBIE, HAaNpHAMeEp, YYeT M3MEHEHHUS ILIOTHOCTH Gaxtepuii B KymbType ¢
HH(}Y30pUAMU-CETUMEHTATOPAMH 3a OTIpeIeICHHBIN [IPOMEXYTOK BpeMeHH (BypKoOBCKHi, 1984). pu s1OM
NPUMEHSIOT (IYOPECHEHTHYIO MHKPOCKOIIHIO MITH panuonsoronHeie Metkid (*H, “C, 'N) (Sher, Sher,
1992). Takke Y4YMTHIBAIOT KOJHYECTBO KOHTPACTHBIX HENMILUCBLIX YacTHL (KOPYHA WIM pasiIuyHbie
KPacHTENIH ), KOTOPBIE HAKANTMBAIOTCS B THLIEBBIX BAKyOJIsix 3a eqUHMLY BpeMeHd (Pamakun, 1981, 1982).
Onxako 3T0 saGopaTopHbie MeTomwl, KOTOpble TpeGylOT CrELUaTbHOTO O0GOPYNOBAHMA. DKONOrHIECKUE
HCCICNOBaHHs TPe6YIOT OLEHKN HHTEHCHBHOCTH ITUTAHHS OJHOKIETOUHBIX OpraHHW3MOB B MPUPOAHLIX, a HE
J1aGOpaTOPHEIX YCIOBHUSIX.

Hna peeHunst 510# npoGaemsl 6buty pa3paGoTaHbl pasTUYHble GAaroUHTapHbIe HHIEKCH, C OMOLLBIO
KOTOPBIX MHTCHCHBHOCTb IMTaHMS OINPENENSIOT PACYETHHIM CMOCOGOM MO obbeMy Kietku (TlasnoBckas,
1971; Xne6osuy, 1979, 1986; Pannkuu, 1982; BypkoBckuii, 1984). OnHaKo Takol MONXOL OCHOBAH Ha
SKCTPaNoOJIUMH  pe3y/IbTaToB JIAGOPATOPHBIX HCC/ICHOBAHMI Ha TNIPUPOAHBIE OOBEKTBI M [JAET CIHUILKOM
NPHO/IMXEHHBIE PEe3YIBTaTHI.

B kavecTBe anbTepHaTMBBI pacueTHOMY METONy MHTEHCHBHOCTb (haroLuTo3a BHIPAXalH CPeIHAM
IHCJIOM THIIEBBIX Bakyosel, 0oOpa30BaHHBIX OTHOKJIECTOYHBIMM OpraHd3MaMH 3a ONpeAeIecHHbIH
npoMexyToK BpemeHH (Hoffman et al., 1974). Omnako A. U. Paumnxuun (1982) mokazan, 4to TOYHOM
KOJIMYECTBEHHO! XapaKTePUCTHKON HHTEHCUBHOCTH (baroluTosa HHOY30pHI SIBNsieTCS KBagpaT 4uc/a
NMHAUEBBIX BaKyoJel, a He MX YHCIO.

ChellyeT OTMETHUTb, YTO HaM HEM3BECTHbI TIOCNIeAYIOIINE HKCCJIEHOBaHUA, TlEe 3TOT NOKAa3aTelb
HCTIONB3OBAIH VI OLCHKH HHTEHCUBHOCTH ITUTAHUSA NMPOCTEHIINX. HeussecTHo, HacKo/bKO OH IPUMEHUM
B PeaIbHBIX, 2 He 1a6OpaTopHBIX YCIOBUAX. B CBASH ¢ 3THM LeNBI0 HacTosilel paGoThl SIBASIETCS! OLIEHUTD
BO3MOXHOCTb MCIIONB30BaHMsI MOKasaTeass A. M. PawikiHa B OTHOLIEHUH KPYTOPeCHHYHBIX UHGY30pHit U
MOIM(ULMPOBATh TAHHBIH METOI C yIeTOM OCOGEHHOCTEH OHONOrMM TIEPUTPHX U YCIOBUIl a3POTEHKOB
OYHCTHRIX COOPYXEHHIA.

Marepnan u MetTonb

B uessax ycTpaHeHMs HEKOTOPBIX METORMYECKHX CIIOKHOCTEH TpH TIPOBEAEHUN SKCTICPHMEHTOB HAMH
OblN cienaH psif ZOMymeHHil. B "aCTHOCTH, M3BECTHO, YTO Ha MHTEHCHBHOCThL (arouurosa uHbY30pHit
OKa3bIBACT BIMSIHHE KOHUEHTPALWSA MNHUIIEBBIX YaCTHIL (Pawnxkun, 1981). OaHako ¢ YYETOM YCHOBHM
43pOTeHKa, KorJa OCHOBY 6MOMAacchl akTMBHOIO W4 COCTaBJSIOT Gaktepuu, NPHHUMANOCH, YTO
UCCICI0BAHUS TIPOBOAATCS NPH K3GBITKE MUIUM Ui UH(Y30pUit. C YYETOM 3TOr0 Xe obCTosITeNnbCTBa, a
TaKKe B CBA3M C TEM, YTO LEbI0 HACTOSILErO MCCIECNAOBAHMS He GhuT NpsIMOIf  yueT KonudecTBa
aroUNTHPOBAHHEIX YaCTHL MM KX KOJNAYECTBA B OTHE/ILHBIX BaKyoJsiX, UH(hY30pHii He NoMellald B
CTCPHIBHYIO CPelly M NPEABAPUTENIBHO He BIIEPXHMBany 6e3 NOCTyNa NUINH (xak 3To memanu npempiIyuIMe
HCCIICHOBATENH ).

Tlockonbky B ycnoBMsAX aspoTeHKa HMHQPY30PHH-CEIUMEHTATOPE! OIVIOILAIOT [HILEBbIE YaCTHIIBI,
AHANasoH pasMEpOB KOTOPHIX OTHOCHTENBHO CTAaGHMIIEH, HAMH He NMPUHMMAICH BO BHUMAHME JHaMeTp
NUILEBBIX BAKYOJEH, KOTOPBIH 3aBMCHT OT Pa3MEPOB ITUILEBHIX yactul (Paunxun, 1981).

Marepnan (akTuBHBIA W) oT6Hpanu B COOPYXEHMAX IO OYMCTKE GBITOBBIX M IMPOMBILLIEHHbIX
CTO4HBIX BoA I. XKuromupa (I cekuus I KoMIUTeKca Ha KOHEMHOM CTaiuu GHOMOTHYECKOH OYMCTKH ).

CBeXeoToOpaHHBIA aKTUBHBINH MJ, B KOTOPOM  CONEPXAanucCh HH(MY3OPHY, BBUICPKUBAIH HpU
TeMnieparype 10, 15, 20, 25 u 30°C B TeyeHHe 2 4acoB B CTEKISHHOIN nocyne, Nocje 4Yero pasjMBalM ero B
vawky IMerpu (amamerp 3,5 cM) mo 2,5 mu. ToouepenHo B yawku ¢ wioM 106asiamy no 0,01 M1 xunkoi
yepHoil Tymm «amma» (Mocksa, Poccust) m depes 10 MUH 9KCMOSMUMM NOCUHTHIBATH KOJIUYECTBO
TIMIUEBbIX BAKYONEH, COAEPXKAIIX YaCTHYKM TYIK. TIposoDKuUTebHOCTD 9KCMO3ULIMK OblNa TakoH Xe, Kak
B akcnepuMeHTax A. M. Paunkuna (1981, 1982).

Heobxomimo 6buto Takxe npoBepwTs, OTPaXaeTCs JIM Ha TEMIe NUTaHUs TIEPUTPHUX UX CoAepKaHIe
B J1aB0OpATOPHBIX YCHOBMSX Ha HNPOTHKEHHH onpelieleHHOro BpemeHd. [ sToro 6BUIM MpoBefeHb
KOHTPOJIBHbIE 3KCNIEPUMEHTHl C NMPOGaMH 1WA HEMOCPENCTBEHHO TMOCHe or6opa MaTepHalla M3 a3pPOTEHKA
Tpy TeMneparype 25°C.

B xauectBe MoseBHBIX O6BEKTOR MCIIONB3OBANH MSTh HAUGOMEE SACTO BCTPEYaIOIIHUXCA B aKTHBHOM
WIC a3poTEHKOB BMJOB NepUTpMX: Vorticella striata Dujardin, 1841; Epistylis plicatilis Ehrenberg, 1831;
E. bimarginata Nenninger, 1948; Opercularia articulata Goldfuss, 1820. V. convallaria (Linnaeus, 1758).
Bcero 6o uccnenopano 236 ocobeit KPYTOpeCHUIHBIX UHGY30puit. [lnst V. convallaria onpenensinm TopKo
BbIGOPOYHLIE TapamMeTpbl, TaK Kak Maiblii OGBeM BoIGOpKM s sToro Buaa (12 oc.) He mo3BoAN
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C(HOPMHPOBATL TUCIIEPCHOHHEL KOMILTeKC. [l KOJIOHHANTBHBIX BHIOB TICPUTPUX B COCTaB BHIGOPOK MOIJIH
ObITh BKITIOYEHB! HECKOILKO 300HNOB OOHOM KOJIOHHH.

Pasmepnl  xietox uHy30pUit onpenensu ¢ TIOMOIIBIO OKY/ISIP-MHKPOMETPA DM YBENHYESHHAX
150—600 pa3 ua Mukpockorie MBP—3. O6nem xitetox HHOY30pHIt 1 yCTaHOBNEHMS MX WHIMBUAYAILHOMN
MacChl OTIpeNeNsiu, UCTIOAB3Yst anroputMel FO. B. BpsiHnesoit u A. B. Kypunosa (2003).

B uensx cpasuenus Pa3HBIX METOLOR, TaKKe BBIYUCISUTH pPAIHOH HHOY30pHiT Mo ypasHeHuo
(IMaBnosckas, 1971; Xnebosuy, 1979, 1986 Bypxogckuit, 1984):;

) I = 0,648-Wos,
rae | — MakcumanbHbit CYTOUHBIA palWoH ocobu, Mr; W — MHANBHNyaNbHast Macca ocobu, Mr.

st Toro, yTobH yyects BIIMAHUE TeMIepaTypsl BOXB Ha HMHTECHBHOCTD TIATaHHSI, UCTIONB30BaTU
TEMIEPATYPHYIO MOINpPABKYy, BBIMHCICHHYIO JUISL MHQY30PHIi Ha OCHOBaHMH Kpupoii Kpora (Xaitnap Myna,
1992; Kypwuros, 2001, 2005):

Q. = 34,28 T-15,
e Q, — TIONpaBOYHEI Koadduiment, T — TeMIIepaTypa BoAbl B MOMEHT or6opa npo6.

Pesyabrarsl u o6cyxaenne

B 00OMX cinydasx cocrapisiia 25°C) He 6buIO OOHapyxeHo. BTo no3BoIUIO
00pabarbiBaTh MaTepuan He €pasy mocae or6opa, a uyepes HeKOTOpoe BpeMSsL.

IMokasarenn mHTEHCHBHOCTH TIATAHMST W NaHHBIE TIO MHIMBMAYANTBHOH Macce
KJIETOK WH(QY30puii NpuBeneHs B Tabnuue 1. HauMmenpiras CPEIHSIST Macca KJIETKH,
N0 HaWUM &NaHHBIM, y V. striata (0,1-10"* mr), HawGombmag — y O. atticulata
(1,29 -10~ mr). OnHako, ecnmu y V. striata 3a 10 MHH (POPMHPOBANOCh MUHIMAIIBHOE
MCIIO  NMINEBBIX BaKyosiell, TO MaKCHMAIbHOE Ccpennee 3HadeHne KYB 6Gruro
OTMEY€HO y E. plicatilis, a ne y O. articulatq — BUIA ¢ HauGosee KPYITHBIMU 300MIaMHK.
Hpu stom cpemnecyrounsrii PAllMOH OKa3aJICsi MaKCHMAIBHBLIM y CaMoro KpYIHOro
Buaa (0,79-10~¢ mr mist O. articulata), Ho 310 06BSICHSETCH TE€M, YTO 3TOT PaCUYETHBI
TIOKa3aTesTb sIBNsgeTC DyHKLUMeEN 00beMa, CootBeTcTBEHHO (arouuTapHeIi MHAEKC He
OTPaXaeT OCOGEHHOCTEl MUTAHUS OTHENBHBIX BUIOB MH(DY30puil. B cBsa3u ¢ 51uMm 5
JalbHelIIeM B KayecTse CpaBHuBaeMoro ¢ KYB nokasatens, mer B OCHOBHOM
aHAM3MPOBAIIM 0GBEM KIIETOK, a He PalMoH. ‘

Beposrho, CYIIECTBYET 3aBHCHMOCTD MEXNy pasMepamMM KJIETOYHOTo Teaa M uy-
CIOM ITMIUEBBIX Bakyoneil. Y aByx us V3YYCHHBIX BHIOB MEPUTPUX HAaGIIOZaeTCs
AOCTOBEPHAS MONOXUTEIbHAS KOPPEIAIUS Mexay obbsemom kietku u KYB, oxnako
3HaYeHMs1 R HesHaumtensuel, YV O, articulata Kos3pdurment KOppeJsAuMu Mexay

KJIETOK pa3sHbIX BHIOB.
HHrepecHo, uto y KOJIOHNaNbHBIX hopM (E. plicatilis, E. bimarginata, O. articula-

fa) cKopocTb (OPMHPOBAHUST MULIEBBIX BaKyosiei, T. €. MHTEeHCUBHOCTL TMTATaHUS

Tabanua 1. MHanBHAya IR ELE MACCH KJIETOK H TIOKA3ATE/M HHTEHCHBHOCTH NUTAHKSA NIEPHTPUX H3 OYHCTHBIX

COoOpyKeHHii

Table 1. The individual cell masses and characteristics of the feeding activity in peritrichous ciliates from

sewage disposal plants

Bux O6em BrGopiy (N) H”ﬂ;‘;;*"xy"a”;*fl"oﬁacca KYB CW"'*;‘F’"I'O‘?‘}”""“’
Epistylis plicatilis 41 0,61 + 0,08 134,05 + 21,40 0,42 + 0,04
E. bimarginata 63 0,44 + 0,02 51,52 + 8,15 0,33 + 0,01
Opercularia articulata 78 1,29 + 0,04 98,3 *+ 11,58 0,79 + 0,02
Vorticella convallarig 12 0,20 * 0,03 36,08 + 8,74 0,18 £ 0,02

V. striata 42 0,10 + 0,01 3,62 £ 0,37 0,10 £ 0,01
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OTIENbHBIX 300MI0B OKa3anach BbILIe, YeM Y ONMHOYHBIX (V. striata, V. convallaria)
NpH OOMHAKOBOHM Temriepatype. [lo-BUIMMOMY, 3TOMy CIIOCOGCTBYET COBMECTHas
paboTa MEepPUCTOMOB BCEX 300MAOB KOJOHMH, YBEIMYMBAIOLIAS 3(pEeKTUBHOCTD
CENVMEHTALIMHY.

Hns oueHku npumeHumoctH mnokasarenss KUB B OTHOLIEHHU MEPUTPUX
HeoOXoNMMO OBbUIO YCTAHOBUTH, KaK MEHSIETCS 3TOT IOKAa3aTelb IIpYU HU3MEHEHUH
¢axropoB cpeanl. Mssecrno (Bypkosckuii, 1984), uro mis UHOY30pUA  ONHUM U3
OCHOBHBIX (DaKTOpOB, BAMSIOLIMX HAa CKOPOCTh MOTPeGIeHHs FIMIUM, SIBJISETCS
TCMIIEpaTypa BOIBL. YCTaHOBIEHBI TEMIIEPATYpHbIE ONTUMYMbI [UISL PsiAa BUIOB, TIpH
KOTOPBIX HAOMIOAaeTCA HAUGONBLIAS CKOPOCTh MUTaHusl. Tak mns Paramecium cauda-
tum Ehrenberg, 1833 ontuManbHoii 6bina Temmeparypa 25—30°C (Bypkosckuii, 1984),
TOrAa Kak Juist ieputTpux V. convallaria w Carchesium polypinum (Linnaeus 1758) ona
cocraswia 30°C (Illy6epHeuxwuii, Kpusenuosa, 1976 ).

Bnusnue Temmepatypsl Ha MHTEHCUBHOCTH MUTAHUS IIEPUTPUX MBI OIPELETSITH
C TIOMOIBIO OXHOMAKTOPHOTO AMCHEPCHMOHHOrO aHanu3a. /Ui BCeX BMIOB OTMEYeHa
AOCTOBEpHas! CBsA3b Mexay temmneparypoi u KUB (puc. 1—4). lna E. bimarginata
kputepuii @uinepa (F) cocrasun 12,3 npu p = 0,000001, nns E. plicatilis F = 19,2
npu p = 0,000001, nna O. articulata F = 9,36 npu p = 0,000001 u ans V. striata
F = 2,7 npu p = 0,04.

Crnenyer oTMETHTb, YTO JUI BCEX M3YYEHHBIX BMAOB HAGIIONATOCH yBeJIUYEeHUE
TEMIAa MUTaHUA C NOBBILIEHUEM TeMIlepaTyphl (puc. 1—4), xorst npu 30°C 3HayeHus
KYB nHeckonbko cHyxkanuch. Ha OCHOBaHMYM HalIux JaHHBIX MOXHO TNPEINOiOXKUTh,
YTO ONTHMANIBHON TEMIIepaTypoii IUIsi HauGosiee MacCOBBIX BHIOB, OGMTAIOIMX B
aspoTreHkax, sasiasercs 20—25°C.

B TO Xe BpeMsi 3aBUCHMMOCTbh 06BeMa KJIETOYHOTO Tejia OT TEMITEPATYPhl He OBLTO
TIONTBEPKACHA CTATMCTUYECKU (puc. 1—4). llna E. bimarginata F = 0,96 npu p = 0,43,
ms E. plicatilis F = 1,83 npu p = 0,15, wia O. articulata F = 0,74 mpu p = 0,57 u
s V. striata F = 0,29 npu p = 0,88.

Biusinue TeMneparypbl Ha pa3Mep CYTOYHOTO PaLMOHA, TI0/Iy4EHHOTO pacyeTHHIM
meroloM wist E. bimarginata, Taxcke He GbUIO MOATBEPXKIEHO C IIOMOILBIO IHCTIEpCH-
OHHOrO aHanmu3a (puc. 5, A). 3HaueHue kputepuss ®uumepa cocraswio 0,93 npu
p = 0,45. Ilpu 3TOM nonyyeHHast KapTHHa 6blIa OYeHb GJIM3Ka K 3aBUCHMOCTH 06beMa
KJIETKY OT TeMIeparypsl Ui 31oro Buaa (puc. 1, B).
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Puc. 1. 3aBACUMOCTD KBafpaTa Ycia MUILEBBIX Bakyoneit (A) u o6bema wierkw (B) y Epistylis bimarginata
OT TeMIepaTypht. PeaynbtaTel OIHOGAKTOPHOTO AUCTIEPCHOHHOTO aHAIM3A.

Fig. 1. The square number of food vacuoles (A) and cell volume (B) dependence on temperature in Epistylis
bimarginata, one-way ANOVA results.
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Fig. 2. The square number of food vacuoles (A) and cell volume (B) dependence on temperature in Epistylis

plicatilis, one-way ANOVA results.
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Fig. 4. The square number of food vacuoles (A) and cell volume (B) dependence on temperature in Vorticella

strigta, one-way ANOVA results.
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Puc. 5. 3aBucumocts CYTOYHOrO pauuoHa Epistylis bimarginata or TeMnepatypel (A — 6e3 nonpasoyHoro
KospduLmenTa, B — ¢ TIONpaBOYHBIM KO3thdpUIMEHTOM ). PezynpraTi onHodaKTOpHOro AUCTIEPCUOHHOIO
aHalu3a.

Fig. 5. The daily ration dependence on temperature in Epistylis bimarginata (A — without correction factor,
B — with correction factor), one-way ANOVA results.

Onnaxko BnusHue TCMITICPATYPbI HA PALMOH GBUIO MOATBEPXIEHO CTaTUCTUYECKHU
C BBICOKO} CTENEHBIO JOCTOBEPHOCTH TIPH UCTIONB30BAaHUM TEMITEPATYPHOIO KO3 du-
medra (F = 4,77, p = 0,0000001 ). IIpu sTOM (puc. 5, B) nabmonaercst orpuiatens-
Hasl 3aBUCUMOCTb MEXIOY paLldOHOM M TEMIICPATYpOH, Torma Kak mexay KUB u
TEMITIEPATYPOH 3aBUCUMOCTD MOJIOXUTEIIbHAS (puc. 1, A). Dro, Ha Hau B31J1s111, 0GBsIC-
HACTCSL TeM, 4TO BenuyuHa Q,, coriacHo PacyeTHoOM Popmyie, yMeHbIIaeTCH nponop-
HHOHANIbHO Temmepatype. T. e., Ha camom niesie, Ha pucyHke 5, B nokasana KoppeJg-
UVA HE MEXAY CYTOYHBIM DalLMOHOM WM TEMIICPATYPOH, a MEXIY MHOMPaBOYHBIM
Ko3(pbuLMeHTOM U TEMIIEpaTypoii. -

EcrecrBenno, yro MHQY30PHHM He MOTYT AOCTaTOMHO ONEPAaTUBHO pearupoBaTh
U3MEHEHUEM pa3MepoB Tejla Ha (akTopsl BHeumrHeit cpexbl. DT0 3arpymHser
VICTIO/IE30BAHME PACYETHOTO METONA, OCOBEHHO IIDM OUECHKE MHTEHCUBHOCTH TTUTAHUS
OTAC/NBHBIX BUIOB UHGY30DHUil, a He ux TakconeHa B HesoM. Yro kacaercs HUHBIX,

HbIe KO3GQPULHUEHTBI, TO UX BIUSHME TAKHM CIIOCOGOM BOOGLIE HE MOXET GbiTh Ha-
HEXHO 3aperHCTPUPOBAHO.

B 10 Xe Bpems pasusie Bubi NepUTPHX HOPMHUPYIOT NIPU OAUHAKOBOI TeMmnepa-
TYDE Pa3sHOE YMCIO MHULIEBBIX BAaKyOJIeif. Beruucnenue xpampara storo TIoKa3saresns
MO3BOJIACT TOJIYYHTHh BUNOBEIE XapaKTePUCTUKH WHTEHCUBHOCTH NIUTaHUA, W,
CJIENOBATENIBHO, HUMONOTUYECKOTO COCTOSIHMS MH(QY30pHii 1101 BIUSIHMEM He TONbKO
TEMIICPATypel, HO M APYrUX (HaKTOpOB, TIPH yCJIOBMM ONpPENENIEHUS MX 3HAYESHUN B
AaHHBIA MOMEHT BPEMeHH.

910 1M03BONAET peKOMEHIOBATS nokazarens KYB nepurpux B kauecrre perucTpu-
PYEMOroO napaMeTpa Juisi KOHTPOJIS PaGOThI OYUCTHBIX COOPYXEHHWH, OTpeneNeHus st
HHUX ONTHMAJIBHEBIX TEXHOJOTHYECKUX PEXHUMOB, a TakXe B 6MOTeCTUpOBaHUU. MoXHO
DPEKOMCHIOBATh HCIIONB30BATh B KAaYyecCTBe TECT-O0BEKTOB  KOJNOHUANBHbIE BHIbI
NMEepUTPUX, TaK KaK 3TO oOJjeryaer THOJIy4eHHe BBIGOPOK HEOBXOAMMOro 06beMa.
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