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YOK 591.5 : 592(28)

Kuura copepxHT crarbi corpyanuxos J/laGopa TOpEA GHONMOrMM HUSLIKX
opranuamos Uucturyra Gmonoruu Buyrpeunux song AH CCCP, Bmecre
C HeONABHO BHIIEMUMMH M3 mMéyaTA c6opHuxamu ,Bnuanme denona ua
ragpo6rouTOR”, ,AHTponOreHHne ¢axkTOpsl B XHM3HH Bogoemon”, , Buo-
MOrud, MOppONOrAf M CHCTEMATHKA BOAHKIX OPraHMaMoB” OHa pmaeT
npencTaBNeAHe O HANpPAB/CHHA PAGOTH NaGopa TOPHH.

Kax @ B npeanmymux cGOpHHKAX, B H3[QAHMM HAUIZIO OTPaXeHHe
CTpeMileHne COYeTaTb METOM: NONEBHX HCCNenoBaHH! C aKCHepHMeH-
TaME B naGopatopud. Bonbiloe BHEMaHHE YAEMAETCA CHCTEMATHYECKO-
MY COCTaBy M3Y4eHHEIX OpPraHusmMoB. [IpH 2TOM IIMPOKO HCUONMB3YIOTCH
a71eK TPOHHO~MHK POCKOTHIEeCKHe HCCIe AOBaHHS.

CGOpHHK pAacCHUMTAH Ha THAPOGMONOrOB, 3KOMOroB, GHONMOIOB LIMpPO-

xoro npodunsa. :

OTeeTcTBEHHBIR penaxTop

M.M. KAMIIHN/IOB

S 21000=523 Y
I I GREED H44=-78 © Hapatenecrro ,Hayka”, 1978 r.



B.d. K ykoe

ONMPENE/UTE/b BECUBETHHIX XI'YTUKOHOCLIEB
OTPAIIA BICOSOECIDA GRASSE ET DEFLANDRE
(ZOOMASTIGOPHOREA, PROTOZOA)

Opranuamel, BXoagwue B 3Ty rpynny, o6nanainT cBoeoGpaaueM
4YepT, Pe3KO OTNH4YalIUMX WX OT Apyrux 3ocodnarennaT. XOTA 4UCHO
BHOOB, U3BECTHBIX HAa ceromHd, Hepemuko (npumepno 30), ocobenmocTu
9TUX KCYTUKOHOCLEB MO3BONSIOT BBIRENUTH MX B OTPAM.

Bicosoecida - xupymue B AoMuKax GecuBeTHble XI'yTUKOHOC—
IUbI, C ABYMS XIYTHKaMd, OOVH U3 KOTOPLIX NPUKPennfdeT OPraHu3aM Ko
nHy noMuka, apyro# ceobogen. O6a mrytuka cokpatumel. Ha nepeanem
KOHUe Tefna npoTonnasMaTtuyeckult ryGoBugHBIA BBIPOCT, BOCHPHHHMAIO—
wu#t muuy. OcoGeHHOCTH I'pPyNNBl 3aKMO4YaeTCd Npexae BCero B cyiie—
CTBOBAHMH XTIy TUKOBOIO annapaTa, xapaktepioro mis Bodonidea
Holl, [loMnKM HANOMHHAIOT TAKOBbIe XPU30(puTOBbIX BOmopocned (KOH-
peprenmua?) unu Choanoflagellida Kent, MapecTHs! kak npecHo-
BOAHBIC, TAK ¥ MOPCKUe ¢GOPMEI.

Cpenu Bicosoecida ecTb $pOpMEI OQMHOWHBIE ¥ KONOHUANBHEBIE,
cpo6oaHoNNaBaomye 4 NpPUKPenneHHble, C NOMUKaM¥ Npo3payHbiMHi, Gec-—
UBETHBIMUM WV OKPAIIEHHBIMH, C YETKMMHU KOTBUEBBIMY CTPYKTYPaMH.
Pang aBTOpOB . [14. 26] , UCOONMB3YA 3TH OpU3HAKW, BhlOoenseT B OTps-
ne yetipe popa 1) Bicosoeca (Clark) Stein -~ opuHOuHBIE
MPUKPeM/IeHHble OPraHu3Mbl, C NPO3PAYHBIMU U TOHXOCTEHHBIMH AOMUKAa-—
mu; 2) Codomonas Lackey - opuHouHble cpRoGoaMoOIUIaBalOmuUe
NaHKTOHHBIE XIYTHKOHOCILI, CTEHKY OQOMHMKOB TONCTBIE, 4aCTO C KONb-
UEeBBIMM CTPYKTypamu, okpauenusle; 3) Poteriodendron Stein -
KONOHUAabHEIE APeBOBUAHOA GOPMEI OpPraHu3MEBl, MPUKPelIeHHBIE;

4) Stephanocodon Pascher - gonouuanbHbie cBOGOAHONTABAI~
IUMe XI'yTHKOHOCIBI, KONMOHuM myueBunHo#h ¢opmer. Opnako npu Gonee
6AVM3KOM 3HAKOMCTBe C pmaHHOR rpynmoft opraHuaMoe o6GHapyxupaeTcs,
4YTO mepeyuCleHHble NPU3HAKHM HElNOCTOSHHB!. Tak, MOTyT BO3HMKATB
BpeMeHHble KOJIOHWM, a ecmu 6paTk 3a OCHOBHO{ pOAORON MpuU3HAaK
CTPYKTYpPy AOMuka, KaKk 3To penaet dortr [ll] , TO HedACHOCTel BO3~
HUKaeT eme 6Gompbwe. [lOMuK GbIBAET OKPAUIEHHBIM ¥ GECUBETHBIM, YTO,
O4eBUAHO, CBA3AHO C NMpUCYTCTBUeM conell xkenesa B Bofe. Komnueswbre
CTPYKTYpb! pa3HOl cTenenu BeIpaxceHHOcTu. B paGore KpucTuancena
17] no ymbTpacTpykType soMuka B, crystallina  nokaaaHo, 4To
naxe ¢opMa C COBEpIIEHHO NPO3PAYHBIM M OSHOPOMHBIM AOMUKOM OpPH
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Puc. 1. Crpyxtypa nomuka Bicosoeca crystallina, x3200
(no Kpuctuanceny).

HabmomeHUH B CBETOBOM MUKPOCKONE WMPET 4eTKWe KONbUEeBhle CTPYK-—
typar (puc. 1, 2). To me obHapywwui Mumeon [247] y B, kepne-
-ri u B, lacustris. Bce npeacrapuTens oTpama, BO3MOXHO, OGnaga-
10T NOAOGHLIME CTPYKTYPAMH, HO HEONWHAKOBO DA3BHTRIMH. B HacTos-
mee BpeMsi MLl eme OYeHbL MA/o 3HaeM 06 UHAMBMAYANBLHOA M3MEHYWBO-
CTH QOMHMKOB M HMX SKONOTHYecKUX Bapnauvax. [Ipum Bcem ux pasHooGpa-
3HM ‘CTPOGHHWE CaMUX KMNeTOK Yy Bcex YKadaHHeIX (OpPM 4peaBhIdaitHO emu-
HOOGpasHo. _

Ha ocHOBaHuM  BBNIENSNONEHHOrO Mbl CyuTaeM, kak n Byppenmu

5]. nenecooGpasHEIM COXPAHHTHL BCe H3BeCTHHe (GOPMEI B OQHOM

pone Bicosoeca,

Byppenm npeaiaraeT BHIASMUTH B POAE YETHIPE COKIMH, HE
BKNampIBag: B HUX Kakoro—mm6o cucTemaTHieckoro cMeicna: 1) Eubi-

coeca - oguHouHble npukpennenHsie ¢popmer; 2) Codomonas -
onuHOuHBle cBoGogHonnabapmue popmu; 3) Stephanocodon - ko~
NoHMANbHEIE NnaHKTOHHEIe ¢opmer; 4) Poteriodendron - xonouu-

anbHBle NPUKPeneHHEe (GOPME.
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Puc. 2. YnnTpacTpykTypa CTeHKM gomuka -Bicosoeca crystalli-
na, X 37000.(no Kpucruauceny). '

Poa Bicosoeca (clark) Stein, 1878,

Clark, 1868:309 (Bikosoeca); Stein,
1878, taf, XI, fig, 12-21 (Bicosoeca), taf. LIV, fig., 6-9
(Poteriodendron); Lackey, 1939 : 140 (Codomo—-
nas); Pascher, 1942 : 107 ) (Stephanocodon,
Codonodendron).

BecupeTHrle XIyTWKOHOCIBI, CUAAMUE B AOMUKAX, Pa3HON (opMeI =
OAVHOYHBIE WM KOJIOHWAIBHEI®, CBOGOQHONNABAIOIUME UMW [PHUKPel/IeHHbIE,
' KneTka MMeeT fiBA COKPATHMBIX XTYTHKA. 3apHuit MM QUKCUpYOUIMH
KTYTHK TpUKpemngeT Teno kO gHy gomuka, nepennuft (annkanpmsilt) ue-
ceT gpUraTtenbHylo ¢yHkuwro. [JOMUKM npoapayHble WX OKpalleHHble B
XeNnToBaTO-KOPUYHEBEIE 1BeT. Y NUenoro paga npegcTaBUTene#t OHU C
YETKO BHIPAMEHHON KONBUEBOR WCHEPYEHHOCTBIO, XOPOWO BHAUMOH B
CBeTOBOM MUKPOCKON. Y NpHUKpenfieHHBIX $OpM AOMHUKHU CO cTe6enbKoM
unu 6e3 Hero. AnNMKaNbHBIA XIYyTHK OGBIYHO ANMHHEA. [1Na BCeX XIryTH-
KOHOCLIEB XapaKTepHO MOCTOfAHHOe OGpa3oBaHve MNPOTONNA3MaTHYeCKOH

ry6rl, npuHEMapme# yuacTue B nuTaHuu. BaKTepuoTpogrl, He HCKmoue-
Ha BO3MOXHOCTb, OCMOTPOGHOI'O NMuUTaHUd. Pa3MHOXKEIOTCH: NMPORCTHBHBIM
penenveM Hagpoe. LIMCTHI U3BECTHBI TONBKO MA/IA OAHOIO BuUga - B, mi-
tra. [IpecHoBOHEIE M MOPCKUE OPraHH3MBI.
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Puc. 3. Bicosoeca conica,

a - B3pocnas nuTapwascs ocobb, 6 - HAYANO neNeHuA, B - 3aBeple-
HHe [eNeHdd, I' — BLIXOO OO4YepHell KNMeTKW W3 OOMHKA, O — NABAKIIASA
oco6b, e — ¥neTka, npukpenuBwasacsa k cybcrpary (yepea 30 Mun,
nocne BbIXOAA W3 OOMHUKA), X, 3 — ¢aabl GOPMHpOBAHHS MNOMHKA (4epea
1-1.5 4 rocne npHKpenneHus K cyGCTPaTy).

lpeacTaBuTEeNn® 3TOrO poga MMEOT BCECBETHOE paclpocTpaHeHHe,
OTMeueHE BO MHOrux Bogoemax 3an. Esponm [5, 7, 8, 25] . Ces.
AmMepuku [18. 19_] , ABcTpanuu [29] » B TuxomM n ATNaHTHYECKOM
okeanax [19] ., B Yepnom mope (35] . Mpechoeoaueie BUmI npen-
no4yuTaAT onm‘o;é; —Meaocanpo6Hbie BOAOEMEI, U3 HUX NPUKPENIICHHBIE
ACNONL3YIOT 4YacTO B KayecTBe cyGCcTpaTa AMATOMOBBIe BOAOPOCTHM, BhIC—
Wy BOAHYIO PacTHTENBHOCTb, BCTPEYAIOTCHA HA NeTPHTE W NpeacTaBHTe-—
nsx 3oonnauxtoHa. B Coeerckom Copae nepeoe ykasaHHWe O HaxoXme-—
HUY AAHHBLIX OPraHU3MOB ¥ OQHOBPEMEHHO MepBoe ¥ eAWHC TBeHHOEe OlH-
‘canue Hoporo Buga B, planctonica B 1931 r. npunapnexur
H.A. Kucenesy [1 6] . Bug obndpyxern B npypax [lereproga u Byxa-
pei. B nocnepyiomue romsl 3Ta rpynna npocrefuiux He uaywanachk. He-
CKONBKO NeT Ha3aj TakHe paGoTel BhimM npeanpuHsThl JlaGopaTopued
Cuonoruu HUIWMX Opranuamor MucTuTyra 6MONMOruM BHYTPeHHMX BOA
AH CCCP. O6cnepopanuce pogoxpanunuma Bonrk or Kanununa no

)



Actpaxanu, Kama, pomoemn flpocnabckoit o6n. Bo Bcex sTHx BOmOe-
Max npeacraBnten Bicosoeca Okalamichk cpeau 3oodnarennar
nMaHKTOHA OoHOR M3 BeaymuUX rpynn [1. 2] . B HexoToprle ce3oHml,
OCOGEHHO OCEHBIO, OHM ROCTUrAI0T IHAYHTENBLHOM UYHUCIEHHOCTH, A0

500 teIC. 3K3./n, c Guomacco# 0.037 Mr/n, 4TO B TNPOUEHTHOM OTHO-
IUGHUH COCTABNAeT MOYTH MONOBHHY BCeX 3oopnarennar nnamkroHa (pAH-
mnie AnA MpaHBLKOBCKOro BOgOXpaHMIMmA).

Bonee mertansho cTpoeAne Bicosoeca MOXHO paccMoOTpeTb Ha
npumepe B, conica Lemm,, ogHoM H3 OGRIYHEIX obuTaTenell croa-
4YuX BOAOEMOB H AKBADUYMOB, YacTO BCTpeyapolleMcss B OGpacTaHHAX
(puc. 3).

fAlluepuaHOE WM OBANLHOE TEMNO XIYTHKOHOCHA HAXOAMTCH B KOHH—
4eCKOM, NPO3PayHOM, C HEXHEIMH CTEHKaAMH AOMHKEe, CHAANIEM  HA A/MH-
HOM, HecOKpaTHMOM cTebenbke. Teno kmeTKH NpUKpPenyieHO KO AHY OO-
MHKa COKpaTHUMBIM XI'YyTHKOM. [IBUraTenbHBI HIYyTHK B HECKONLKO pa3
anuHHee knetkd. Ofa XryTuka HayMHalOTCA BOGMU3W fAapa ¥ BRIXOAAT
cnerxa AOPCA/ILHO OT ANMKANMBHOM 4YacTH KNeTku. 3agHUR XKCYTHK NNOT-
HO npuneraeT K TenMy 1O Bcell anuHe M PACHONIOKEH B KNIEeTOYHON 60—
poane. [lpy paaagpaxeHu#n ¢UKCHPYIOMHA KIYyTHK COKpamlaeTCA H BTHANH-
BaeT KMeTKY B OOMHK, CaMa K/leTka NMpH 3TOM TAKXe CoXpamaeTcs.

B cnoko#HOM COCTOAgHMHM XKTYTHKH PacupaMIgIOTCH, Te/O0 XI'yTHKOHOCHA
npu6nmKaeTcs K YCThblo AOMUKa M o6pa3dyeT HA TepegHeM KOHIe NPOTO-
nnaaMaTHueckylo r'y6y, YACTO BEICOBLIBAIOWIYIOCA W3 AOMMKA. B Takom
COCTOSIHUHM. ANMKANELHAS 4YACTb KNeTKH ¥ ry6e BHUVIAOAT 3aMeTHO CBEeT-
lee OCTANILHOIO Tefla, NPOTONAA3MA 3NECh OfHOPOAHAR M TMOYTH Herpa-
HynupoBaHHaa. fapo C KpynHBIM AAPLIUKOM B UEHTPe KNeTKH, COKpaTH—
TennHAA BaKyons B ee GasanpHOM yacTu. B nporonnasme, ocobenHo

B HIDKHEH NONMOBHHE KNETKH, pacnofQXeHbl NHMeBAPUTENbHLIE BAKYOIH
W rpaHynAapHBle BKTOYEHHS.

[MuTaerca XryrukoHocem GakTepusiMH, SIBISACH CBOEro poga ce-
AMMEHTaTOPOM. [IBHraTelbHRI# XTYTHK CO3gaeT TOK BOQRI, NOMIOHSIO~-
muR Oy K anukanbHOR 9acTu kneTkH. ['y6a BHITHHyTa B HalpaBlIeHMH
Toka Boanl. [IpHHOCHMEIe GakKTepHV NPUIMNAIOT K 3TOMY 0O6Gpa3’oBaHMIO
U nepepomaTcHA BHYTPb knerku. Cpa3y xe HauuHaeT OGpa3OBEIBATBCH
NMileBAPHTEeNbLHAR BAKYONb, ONMYCKAIOMAACH B HIDKHUB yuacTOK KI€TKH.

Pasmuoxaercs B, conica npomonbEbIM geneHneM Hapeoe. I1po-
Hecc ANEPHOTO MENECHHA M UMTONOrHYeckoit nepecTpakku KMeTKH He HIY-
yen. O6mano (puc. 3) nepem HayanoMm penexus B ANHKANBLHOA 4acTh
KNeTKH HaMeyaeTCH J/lerkoe pa3fpoeHue tena. 3ateM ofGpaayeTcs KieT-
K8 C nByMs BepXHUMH KOHOAMH, Hecymumu Xryrtuku. [locrenenHo paa-
nenenve npomsHraeTca K 6asanbHOR 4acTH KNeTKH M ROBONBHO GRICTPO
aaBepwaetce. Becwp rponecc mmrcs oxomo uyaca. OnHa u3 ocobeft
octaeTcd B MOMHKe, Apyras ero noxugaer. MHorgma oco6b, moxinajomas
MOMUK, HEKOTOpOe BpeMs OCTAETCH NpPHXPENNeHHOR XK ero Kpao 3amgEHM
XryidkoM (TaxMM myTeM, BHAUMO, HmeT u obpadoBaHue xonouu#t). To—
nag MOHapga NapaeT MeaNeHHO, TPAMONHHe#HO, Bpamasch BOKPYT NpO-—
ponbHOR ocH, ¥ uMeeT Bua Bodo umm Pseudobodo. [lopomsuo
6LICTPO OHA CAgMTCH Ha CyGCTPAT, NPHEPENNAfCh XI'YTHEOM, H HAYHHA-.
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eT MUTATHECA ¥ CTPOMTE moMuk. CaM Mpolecc ero NOCTPOeHMA MNPOCIe—
OMTh TPYAHO, OH HaYMHAETCHA B MecTe€ KOHTaKTa GasanpHOM uyacTu Tena
u ¢ukcupysomero xryruka. Yepea 1-1.5 yaca nocne npuKkpeniieHus yxe
3aMeTeH HeCONbMIOR NpPO3payHBIA KOHYC Yy OCHOBaHus kneTku. Pukcupyo-
HME XIYyTHK OPAHUMAaeT yyacTHe B ¢popMHpoBaHuu cTebenbKa [OMUKA.

. flcHO BHAHO, 4WTO OH yBefWuHBaeTCA B ANUMHY, HO HACTH €ro, OCTaBIUAf-
CHl CHAPYXH, TepseT CNocOGHOCTHL COKpamaThLCH M [peBpAATBCA B A0—
aom.ﬂo MECTKYI0 TPyG4ATYI0O CTPYKTYPRY.

[pegnaraemelt onpepenvuTens COCTABIEH Ha OCHOBAHHH MAAHHBIX
cBeToBo# Mukpockonuu. HepaBHue nepeble paGoTHI MO YMLTPATOHKON
cTpyktype Bicosoeca [4, 17, 24] TMPUHECHU HOBBIC CBeneHHs
110 CTPOEHHI® HEKOTOPHIX BMOOB, HO B HACTOMIIEE BPEMSA OHM €WE He
MOTYT GbITh MCHONMb3OBAHB! HM 0N YTOYHEHHWH CHUCTEMBl STHX OPraHUG—
MCR; HH anda coapanHus onpegsenuTtenelf. BeaycnoeHo, pacuiipenne anexT-
' porHOMHEK pockonnyecknx nccnanoranut 5 CCCP co cpeTOBO# MHKPOCKO-
nuelt, a Takke u3ydeHnme uaMeHyuBocTH Bicosoecida Buecyr ponon-
HEeNH® ¥ MOMEHeHUS B CHCTEeMY M NO3BONMAT PeWwHTh npobnemy ux poa~
CTBA C APYr¥MH ¢narennaraMHu.
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8. [1OMAK KONOKONBLIUMKOBHOHEIA, C pacCHIMPEHHEIM ycTheM, 25-35 MKM
anauet, wupyra 11-15 mxmM, B cpeadefft yacT - 11-21 MKM .....




9.

10.

14.

15.

16.

18.

190.
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HOMHK CO CTEBEMBKOM .i..iviiieiaieitieiinaniiieiinanieiinneieernns, 19
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JOMHK ORIMHAPAYECKME MM B BUAS. YIKOH BAZBI ................. 18

. Jomux anumncoBuaHbit unu aAneBUAHEIA, C 380CTPEHHBIM OCHOBa-—

uueM, 8-12 MM amIHE, 4-5.5 MKM WHMDPHHBI ...coovvneninrnnnnnnn..
........................................ 14. B. lacuistris (ctp. 18)
[Jomuk oBambHEIY, C xoporxoﬁ u toncTolt Howkoft, 10-12 mkMm

ATMHBE . .oveoeinnennnciineneeeneannns PR 15. B, ovata (crp. 18)
Oomux unnunapuyecku#t, ¢ 3aOCTPeHHbIM ocHopaHueM, 8-10 MM
ONUHBI; MOPCKOK BHR ........... 16.B, griessmanni (ctp. 19)

[Jomuk B BHOe y3KOo# Ba3ml, 3a0CTPeHHOR B OCHOBaHWH, YCThe pac—
wnpeno, 11-13 mkM gmuuni, 4-6 MKM wupuse; snuGuouT B,
planctonica, (............ooene. 17. B, synoica (crp. 19)
Jomuxk koHuyecko#t umm Gnuakolt ¢OpPMBI, C ATHHHBIM CTeﬁel‘leOM,
anuna pomuka (Ges crebembka) 15-25 MEM ...cocoeovivienennen..n.
............................................. 18. B, conica (ctp. 19)



~  JDomux uHO# GOPMBI ....... e e e e e 20
20. [loMux uMMUHAOpUYEcCKUR, NanbUeBUAHLIR, C KOPOTKHM CTeBelbKOM.
12 MKM gmuHBEL, 5 MKM IWHMPHMHBI; MOPCKOM BHA ..........ccoevvinninen.
......................... vereeee.. 19, B, mediterranea (C'rp 21)
-  Jlomuk snuncoeuaHbi#, OBanbHBIA uMM AHUEeBUAHBIA .............. 21
21. [JoMEK 2/MINICOBHAHBIE MMM B BHUAe Ba3bl, C 380CTPEHHBLIM HUXHHAM
KOHUOM, B yCTbe cllerka cyxeH, crebeneKk n/iMHHBIA, OMMHA OOMM-
Ka 13=15 MM ........ S .. 20. B, exilis (crp. 21)
- [JomMux oBanbHEI wmm saitueBuoHbilt, cTebGenek kopoue goMuKa, Terno
MOHafp! TMPOYHO CBA3AHO C YCTBeM OoMuxKa, amuaa 14-15 MkMm
....... ererreeirereeeeee. 210 B, kepneri (cTp. 22)
22. KonoHun cBOGOAHOTINABAIOWIME ..eccovenne.. e e eee e 23
~  Komounn npukpenneHusie, gpeBOBUAHBIE-........ O SN .. 25
23. Konownn 3peaguaThle, C paaualnk HEIM CTPOEHHEM, IpaBUILHLIE,
noMuk 20-25 MRM [UTMHBI, KOMGOBUAHBIE .........ccieieiiirivannannne.
........ e, 22,0 B, socialis (eTp. 22)

~ Kononnu apesguaThie, yame BCENO HENpaBHMBHBIE .......... veer. 24
24. [loMuk¥u uUMIMHOPHYECKHe, HWXKHAA 4yacThb 3akpyriesa, 24-30 MkM
AMMHEEL, 7=8 MKM IWHPHHBL .......... 23. B, stellata (ctp. 23)

- [Jomuxku B BUge KONOBI, C KOHWYECKMM OCHOBAHMEM H CYXEHHBIM
BepxoMm, 12-14 mxM gmuuel ...24. B, irregularis (ctp. 23)

25. [lomukun co crefelbKaMu, NPUKPENNEHHBIME C WX NOMOWBI0O K Ma-—
TepHHCKUM, kyGkopuaHble, 10-12 MKM AMMHBI ..........cccoviveeenn...
T e e e e 25. B, petiolata (ctp. 23)

- [Jomuku Gea crebenbka, coequHeHH C MAaTePHHCKUMM Hemocpefn-

CTBEHHO aaocrpem-mm 6a3anbHEIM KOHLUOM, 15-19 MKM anuHB ..
26. B, dinobryoidea (crtp. 25)

1. B, urceolata Fott, 1941 (ra6n. I, la-18).

Fott, 1941 : 63-64, fig, 10-13; Bourrel-,
ly, 1951 : 77, fig. 4.

[lomuk B BHAe KOpPOTKOH amMdopel, B cpenHelt 4acTH CHIBLHO pa3-
OYT, K YCTbIO CyXeH, o6pa3ys cBoero poma ropmeuuko. HinkHsis nomopu-
Ha ONOMHKA KOHHMYecKas, OCHOBAHHME OKPYI/ioe HIH NpPAMO CpeaaBHoe.
CTeHKHM TONCTHIE, KOPUYHEBLIe, IIEPOXOBaThHIe, 6€3 BHAUMBIX CTPYKTYP,
C HepaBHOMepHO# ucroueHHOCTHIO. [dnmuaa 9-10 mxM, wupuna cpepneit
yacth 7-10 Mmkm. . dopma pomuka cuinbHO namenuynBa. Knetka oBanb-
Has, 4.5-5 MM pgnubb. [lepegnu#t Xryt B 2-3 pasa nnuHHee Tena.

BcTpeuaerca B sBTpodupoBaHHBIX Bogoemax. Yexocnopakusi, dpaH-
s (5. 9]
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2. B, cylindrica (Lackey) Bourr,, 1951 (raén. I, 2).

Lackey, 1939 : 140, fig. 37-38 (Domato-
monas); Bourrelly, 1951 : 79,

Jomux uunuHapuyecku#, B OCHOBAHMUM CyXeH U 3aocTpeH. CTeHKH
npoapauHbie, 6e3 BHAUMBIX CTPYKTYD, OGBIYHO C NPUMUMUIMKMH HOCTOPOH—
nwuMu yactvuamu. [OQnuaa 15-20 mxmM, wupusa 7-8 MM, Onna-gbe
CoKpaTUTeNnbHble BaKyonu B Ga3anpHOM 4YacTH KIIETKH.

Yacro BcTpeyaeTcs B 3arpA3HeHHbix Bogax. Cep. Amepuka, Ppan-
uus, llonswa [5, 18, 34] . B CCCP oTMmeueH BuepBble B aBrycTte
1075 r. B Kame, paiion r. Bepesunku, pH - 7.38, 0,- 6.18 mr/n.

3. B. pontica valk,, 1970 (raén. I, 3a-36).

Valkanov, 1970 : 276, fig. 40,

JoMuk uuauHOopwyecKkuidl UMM yanMuHEeHHO-GOKANOBUAHBIA, C 3aKpyr-
HOHILIM OCHOBaHHEM M clerka pa3BepHYTHIM YCTbeM. [lpoapayHsbiif,
2H MKM amuHbl. KneTka oBanpHas, npuMmepHo 8 MKM amuHbl. flgpo B
uopennelt gactu knerku. CokpaTHTenbHAs 'BAKYONB HeMaBecTHa. [lpura—
ronbHbift XryTuk B 3 pasa anuHHee KneTku. UepHoe Mope, CONMEHOCTh.
7-15%. Oco6enHo OGUIBLHO pa3pPuBaeTCs B KYyNIbTypax C 3arHUBAIGLIN—~
MW BONOPOCTAMH [36} ; :

4. B. crystallina (Lackey) Skuja, 1956
(rabn. I, 4a-4n).

Lackey, 1942 : 196, fig, 2, a-b (Domatomo-
nas campanulata); Bourrelly, 1953 : 533-534,
fig, 1-2 (B. campanulata); Skuja, 1956 :
306, taf, L1V, fig, 1-5,

[loMuk B BPHOe KOHMYECKOK BOPOHKH, C LIMPOKO PaCKPBITHIM YCTh—
oM, c 6oxoB Golee WM MeHee BOTHYT, PefKO CNerkKa BBbINYKMBIA, OCHO-
nanve 3aOCTpeHO umm 3akpyrneHo. [muwa 20-40 mkm, wupuhHa 19-
N7 mxMm. CTeHku AQOMHKa TOHKUE, HEXHble W npoapauHble. Knerka
whuonumiofl wmu opanbho#t dopmel, 8-12 MkM amusel, 4-10 MkM M-
puitsl, nepenHu#t KOHell ckoueH. [IpuratensHeit xrytak B 2-3 pasa
anuKiee tena. [lBe cOKpaTHTENbHbIC -BAKYQNN B HWKHEM NOMOBUHE KieT-
wu. $Hiapo mMemnanbno. O6e novepHUe KNEeTKH WHOrAA He TIOKMAAIOT Ma—
TUPHHCKOrO OOMMKAa, OogHAa U3 HUX GOpMUPpYyeT HOBBIE ANOMHK BHYTpH Ma-—
repunckoro. Takum o6pa3oM O6PA3YIOTCH BpPEMEHHBIC KOMOHWW W3 BCTAB~
nemibix apyr B apyra nomukop (oGerHO U3 nByX).

BerpeuaeTcs yame BCero B BeCEHHEM M. OCEHHEM TI/IAHKTOHe.
('en., Amepuka, Ulpeuus [19, 33]. Bnepeuie B CCCP oGHapy-
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wed B PpibuackoM Bopgoxpanumume B Mae 1975 r., t9 eo-
ne1 19,50,

5. B. campanulata (Lackey) Bourr, em Skuja,
1956 (ra6n. I, 5a~58). -

Lackey, 1942 : 196-199, fig. 2, a-b (Do-
matomona_s); Bourrelly, 1953 : 533-534, -
fig. 1-2; S kuja, 1956 : 304, taf. LIII,

fig. 33-35, ’ ’

JdoMuK KONMOKONBLYMKOBUAHEIA, yCTbe paclIMpeHO, OCHOBAHHE 38— .
KPYr7IeHO, 4aCTO C KOPOTKMM BricTynoM. [nuwa 25-36 mkM, wmpuna
B cpennedt yactu 11-15 mkM, maMeTp yctb 17-21 mkM. CreHkH
AOMUKA TOHKHe M fpo3pauHble, GecHPeTHBIE  UMH XENTOBATHIE, Ifagkue
unv WwepoxosaTele. HMHoraa npocMaTpHBaOTCA OYeHb TOHKME KOMbUEBRIe
CTPYkTypul. Knetka xpyrnas um sitmesugHas, 9-15 Mxm. anumb, 6-
11 mMxM wupunel. [1BMratrenbHeii KryTUK -y MOMOORIX ocofelt moxer
ObiTh B 4 pa3a mamuHHee Tena, Yy cTapuix - B 1.5-2 pasa. OpgHa-pBe
COKpaATHTeNbHEIE Bakyonu B 6asanpHOM yacTn Tenma. Hapo mouTH meHT-
panbho. Berpevaercs B lllsemmu, Becennm#t mnankton [33] .

6. B. paropsis Skuja, 1956 (ra6n. I, 6a-68).
Skuja, 1956 : 305, taf. LI, fig, 37-39,

[loMux B BPUpe HenmpaBUNBbHO! yalleyKH, .C IIUPOKO PACKPBITEIM C
ROMNHC TBIMYU KPasMH ycTbheM. HinkHAS 4acTh nOMHKa OTTAHYTa M 3a-
xpyrnona. CTeHKH TOHKHe, GecUBeTHble MM 30MOTHUC TO-KOPUYHEBHIE,
IMagKHe UM cnerka MopwuHUcTeie. [QnuHa pomuka 7-10 MKM, wupu-
a1 BaldanpHOM uyacTn 5-6 MKkM, B ycThe - 8-10 mxm. Knetka opambs-

Ta6n. 1. la-1 - Bicosoeca urceolata Fott (Fott, 1941);
2 - B, cylindrica (Lackey)l Bourr, (opurunam); 5a-36 -
14, pontica Valk,, x 1500 (no: Valkanov, 1970); 4a=4n -
1. crystallina (Lackey) Skuja, x 670 (no: Skuja, 1956);
!n-in ~ B. campanulata (Lackey) Bourr. em Skuja,

X HOO (no: Skuja, 1956); 6a-6p - B. paropsis Skuja,
X BOO (mo: Skuja, 1956); 7a-7r ~ B, planctonica Kiss.
(n - opurunan, 6<r - paaunie GOpMEI BOMHKOB {mo: Bourrelly,
1151); B8a-86 - B. turrigera Nyg,, x800 (no: Nygaard,
1040); 9 - B. fotti Bourr, (no; Bourrelly, 1951);
10 - B. tubiformis Skuja, x 800 (Illo: Skuja, 19586).
I'noMopel puc. 2 u  7a=-7r COOTBeTCTBYIOT IWiKane A.
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Haa, 3-4 MKM anHHBI, NepeaHuit KOHeu cpe3aHd. [BUraTembHBIA Xry-—
Tk B 2~-3 pa3a anuxHee Tena. Bup OMHUCAH U3 BECEHHEro MNAaHKTOHA,
Ilipenus ]:33

7. B, planctonica Kiss.,, 1931 (taén. I, 7a-7r).

Kisselew , 1931 : 235-236, 238, fig., 1, a-e;
Skuja, 1948 : 298-299, taf. XXXIV, fig. 6-11
(B, multiannulata); Bourrelly, 1951 : 76

(B. planctonica wvar, multiannulata).

[loMuk KoOHUYecKult WM KONOKOMBYMKOBUAHLIA, XenToBaTHI WK
XOpHYHEBBI, pexe GecupeTHbf, ¢ BEICTYNOM (cocoukoM) B OCHOBaHWH.
CTeHK# noMuKAa B cpegHelt 4acT MOTYT GBITHL BOTHYTHI, BO/MM3H yCThA
PaCIIONIONEeHKI TlapannensHO UM YyCThe cilerka cyxeHo. [loMuk mmeert
4eTKY10 KONbUEeBY0 HCYepyeHHOCTh, 10-12 u Gonee komel, UCTOYEH.
Onuua 11-14 MM, B camofi wupoko#t yactu no 13-14 mrMm. Knetka
osanbHag, 3-~5 MKM gnuubl. [IBUraTeNbHBIA KCYTHK MOXeT GBITb B 3-
4 pasa gnuHHee Tena. OgHa cCOKpaTHTe/bHAR BaKyolk B 6a3anbHOM ya-
cTH knetku. Bcrpevyaerca B npynax ¥ pekax, ‘G-Meaocanpo& CCCP
(npyabt Merteproda, Byxape) [167] , Pm6unckoe pomoxpamummue [2].
Meeuns [32., 33] .

8. B, annulata (Lackey) Bourr.,, 1951 (rtaén. II,
" la-16).

Lackey, 1939 : 140, fig. 31-36 (Codomo-
nns); Bourrelly, 1951 : 76,

[lomux xonoxonbyukoBunHblli, GecupeTHEIH, Cc HexHOH monepeuHok
KonsUenoft ucyepueHHocThbo. Omuua 14-17 mxkMm. Knetka opanbHas.

Tatn. Il. la-16 - Bicosoeca annulata (Lackey) Bourr.
(mo: Lackey, 1939); 2a-2xn - B, mitra Fott (a, 6 - no:

1*ott, 1945, 6 - uucTel BHYTPH nNOMHKA; B-Q -~ BapualUd U3 MPECHBIX
non lllpeunu, x 1000; no: Skuja, 1956); 3a-36 - B, depuc-
quesiana Bourr,, X 1000 (mo: Skuja, 1956); 4 - B, la-
cumlris, ocobu, cugauue wa Melosira (opurumam); 5 - B, ova-
tn Lemm (mo: Lemmermann, 19214); 6 - B, griessmanni
(tiriess.,) Bourr., x 2000 (no: Griessmann, 1914); 7 -~
I\, mynoica, cunsmaa wa B, planctonica, x 1000 (mo:
Hkuja, 1956); 8 - B, mediterranea Pavil,, ocofu cuasmue
na nmurn Skeletonema (mo: Pavillard, 1916); 9a-98 - B,
onillm Pen. (opurusan). Paameper puc. 4 u 9a-9B cOOTBETCTBYIOT
Wnane A,
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[Npurarensueiit xrytuk B 3 pasa anuHHee Tena. CoKpaTHUTenbHas Ba-—
Kyonb B TiepegHell 4yacTH KneTKH.
Bcrpewaercs B uuctbix Bogoemax. CeB. AmMepuka [18] .

9. B, fotti Bourr,, 1951 (raén. I, 9).

Bourrelly, 1951 : 78-80, fig, 23,

JloMuK B Buge HENpaBUNIBHOTO HUIMHAPA, ¢ 1-2 BOMHUC TBIMH H3—
rubamu 1o 60kaM, KOCO Cpe3aHHOe OCHOBAHUWE 3AKAHYUBAETCH COCOY—
koM. KonbueBrle CTPyKTypel C Mano3aMeTHOH HMCTO4YeHHOCThIo. [loMuk
cBeTno-xenroro usetra, 13-14 MxMm anuebl, 7-8 MkM wupasbl. Knat—
ka opanbHad. [lBe MeaguanbHble COKpaTHTeNbHble Bakyomu. XXryrtuk B
2 pala gnuHHee OOMHUKaA.

BcTpeuaetrcs B ocenneM nnaHkToHe. PpaHuus [5]

10. B, mitra Fott, 1945 (ra6n. 1I, 2a-2na).

Fott, 1945:5-7, fig, 3, ad; S kuja,
1956 : 303, taf. LI, fig. 27-30 (B. mitra var.
sueCica).

[loMuk B BuUne Konmaka, GecuPeTHEIl, C MomepeyHOl KonmbpueBoH
HcyepuyeHHocThblo. [ImuHa 14-15 MM, wupuda 10-15 Mxm. Knetka
oBanpHas, NmepegHuii KOHel KOCO cpeaaH. J[lBUraTenbHLI XMryTHK B 3-
4 paza agnuHHee Knetku. CokpaTuTelbHad BAKYOnkh B HWXHeH wacTu
tena. Huctel waposunubie, ¢ TofIcTOR GopomapyaTol 0GONMOUKOIL.

Byppennu [5] orMeuaeT, 4TO y cTapeix ocoGeft AOMHK KenTo-
BaThlit, y HabmopnaeMblX UM IK3IEeMNIAPOB XIryTHK B 1.5-2 paza anuH-
Hee Tena. Ckyits [33:] OnvcAalZl Bapuanuio. 3TOr0 BuUOA, OTIHYAJOLIYIO-
cfl 3aKpyTNeHHLIM OCHOBaHWEeM XeNTOBATOrO AOMUKa, NPHHHMAMero
unorna ¢opmy uunuuapa. OgHa-gBe COKpATUTeNBbHbIe Bakyomu B Galane—
Holt wactu Tena. [lnuHa pomuka 9-20 MKM, wvpuHa 9-11 MxM
(rabn. 11, 2B-2n). '

BcTpeyaeTca B cpaBHUTENBHO YUCTHIX BogoeMax, 'B-Meaocanpos.
Yexocnosakus, ¢panuua, llipenus, Nompwa [:5. 10, 33.'34] .

11. B, tubiformis Skuja, 1956 (raén. I, 10).
Skuja, 1956 : 305, taf, LII, fig. 36.

[lomuk B BHae TPYORI, C IIMPOXO pa3BepPHYTHIM ycTheM. Dasanb-
HAS YACTH OKPYIiO—-3a0CTPeHHAH, WHOrQla Clerxa pacliMpera, ¢ KOPOT-
KO 3aOCTPEHHHIM KOHIOM. B 2TOM CMyuae B mnaHe OHA WMEET BUA POM-
6a., Onuua 24-42 MKM, WwupuHa B cpepHe#t umnuHgpudecko# gactu S-—
9.5 mkM, muameTp yctbl 17-38 mkM. CreHKu goMHKA dame BCero
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GecuBeTHLIe, peXe clerkKa XenroBaThle, C TOHKON kKonbueBoH ucyepyeH-
nocTeio, npuMepHo 5-7 koneu Ha 10 mxm.” Knetka opanbuas, 8-
12 MKkM pmuesl, 5-7 MKM IUPDHHLI, NepeaHuil KOHem KOoco cpe3aaH. [IBe
coKpaTHTenbHble BaKyonu B GasanbHoft yacTu KmeTku. [lBuraTtenbHbIR
KryTUK B 3-4 pasa gnuHHee KIeTKH.

BcTpeyaeTrcs B BeceHHeM NIaHKTOHe, pexe neToM. lllpenus
[ 33]. B CCCP Bneperie orMeuen anf MBaHLKOBCKOIO BONOXpAHUITU-—
ma B Mae 1975 r., t° Bomm 13.5°.

12. B, turrigera Nyg., 1949 (rabn. I, 8a-86).
Nygaard, 1949 : 176-177, fig. 107, a-k.

Homuk B Buge am¢popwl, C 380CTPeHHOA KOHWYECKOM GasalbHOM
yacTblo. Bepxuss yacTh AOMUKA yYalle UMNMHOPUYEcKas, VHOrga cllerka
Ccxopfillag Ha KOHYC, cpenHsas — paamytas. Ha kKonue GasanbHolt yacTH
ncerna umeetca cocouex. CTeHK¥ mOMuKa- yame BCcero GecuseTHbIE,
uHoraa GnegHO-XeNTele, NIOTHEIE, C TONepe4yHOl konbueBolt ucuepuyeH-
HOCTBLIO, C Nerkoft GyrpucTOCTbIO, cOBnanaomell C PACHNONOMEHUEM KONMb-
HenMX CTPYKTYp. Bepxuss uacTh umeeT 8-10 Konmem Ha 5 MkM, Ga-
annwHaA -~ 5-6 ga 5 MkMm. [nuna gpomuka 15.5-20 MM, wupuHa 9-
15,5 MM, mamertp yctea 7-11.5 mkMm. Knetka oBammHag unu sfine-—
nunnan, 4-8 MkM  gnudel. dapo uentpanbHoe. CoxpaTuTenbHad Ba-
Kyolls HGW3ZSCTHA. [lBUraTenbHbIf KryTUK npuMepHO B 4 pasa gnumzss
Rnerxy, Pukcupyomuit - B 2.2 paaa. '

0 Omucan ua npecunix Boa [lanuM, OceHHull NnaHKTOH. DKONOruM:
t” noms - 13-15.6° pH - 7.0-7.2, Ca0Q - 63.3-68.6 mr/n,
POy -P - 0.05-0.06 mr/n, NHg- N - 0.15-0.3 mr/n.

13, B, depucquesiana Bourr,, 1951 <(ra6n. II, 3a-36).
Bourrelly, 1951 : 77-78, fig. 8-15.

Jlomux B Pupe kopoTkoH ampopel, pacmiupeHHEI? B cpepHelt yacTw,
(' NWOKHM TOPMBILKOM, C ~BOTHYTHIMM CTEHKaMH B BepxHell MONOBUHE,
UKMHAA NONoBHHa oxpyrzas. OCHOBaHWe 4acTO NIOCKOe, pexe 3aKpyr-—
NeMO W MME@eT BHYTPH XOPOWO 3IAMETHEI# BHICTYN, K KOTOPOMY TNpHKPpern-
nMeTCA KryTuxonoceu. CTeHKH fOMHKA KOPHYIHEBRIe, C TOHKOX ¥ NIOT-
HOR xonwieBofl HCYEPYEHHOCTBIO, C HCTOYEHHOCTBIO NO Xomy Konem. Ymuc-
no xonwueBnx cTpykTyp 10-13 na 10 mxMm. [nuna pomuka 11-
14 mxM, wuprsa 11-15 mxMm, muamerp yctea 4-6 MxMm. Knertka
ORANBHAN uWNu Wapopuaras. [IBe MeguManMbHEIE COKpaTHTENbHbIE BaKYOIH.
lauraTensft xrytux B 1.5-2 pasa anuuHee Tena KNeTKH.

Berpevaerca B npymax. u osepax, o6uneH B OCeHHEM IUIAHKTOHE.
Ppanunn, UWeemns |5, 33]'. ‘



14. B. lacustris (Clark) Skuja, 1948 (ta6n. II, 4).

Clark, 1968 : 311-312, taf, IX, fig, 33, a-c
(Bicosoeca); Zacharias, 1894 : 71-72,
taf, I, fig, 5-5a (B, oculata); S kuja,

1948 : 279-298, taf, XXXIV, fig, 1-5.

[JoMuk anuncoepuagHbl® UMM ARUEBUAHBIA, C 3A0CTPEHHBIM HIWKHUM
KOHIOM H CYMeHHbIM ycTbheM. [nuna 9-12 Mkm, wupuda 4-5.5 MKM.
CTeBKV OOMUKAa .TOHKHMe, Npoa3payHble, GecuBeTHble, Ge3 BUAUMBIX CTPyK-
Typ. Knetka yame afuebupgHag. Hapo mepuannuoe. CokpaTuTenbHas
BaKyonb B HwiHe#t yactTu Ttena. [1Burarensmuit Mrytuk B 2-3 pasa
anvHHee KneTkH. Cambiit ofpluHBIR NpepcTaBUTeNs OTpmAa, BCTpeyaeTcsH
BO BCcex THIAX BogoeMOB, B Mopckoit Bome. [locrogHHO O6HapyxuBaeTCH
B TedeHUe BCEro NeTHero ce30HAa, HO MAKCHMYM pa3BPHTUA MPUXOAUTCH
Ha BeCHY M OceHb. B kayecTBe CyGcTpaTa mpennovyHMTaeT OMATOMOBBHIE
BOOOPOCTIH, BCTpeyaeTCA HAa BrICliet BOAHOA PACTUTENBLHOGTH U O€TPH—
Te. B PrIGUHCKOM W APYrUX BO/MKCKUX BOAOXpaHWMUWAX TocengeTrcd
npeuMyliecTBeyHo Ha Melosira, Asterionella u Stephano-
discus., OtmMmeuen gna muorux bopoemoB 3an. Ebponwet, CebB. Amepu-
ku, CCCP [1-3, 13, 20, 22, 32] .

Heo6xoauMo po6aBuUThb, 4TO, HECMOTPs Ha OOCBIYHOCTH U TIOBCEME—
CTHYI0O BCTPEYAE€MOCTH 3TOr0 BHOA, PA3HBIE HCCegOBATelW ONUCHIBAIOT
€ro HeOQHO3HAYHO. DTO OGBACHAETCH, C OAHOM CTOPOHBI, HEAOCTATOYHO
nonHeIM onucanuem Knapka [7} , KoTopbift, OYeBUQHO, ONUCAN He OadH
a Opa BUpA NOA OOHMM M TeM xe HaspanueM (ero puc. 33a - B, la-
custris B HaweM noHumMaHuHu, puc. 33 - BepoaTHO, dopma, Gnuskasn
k B, exilis).' C npyroit cTOpOHBI, OpraHuamM, npubBeneHHuvl#t JlemMmmep-
MaHOM [22] xak B, lacustris, B3AT U3 paborel Biounu [6]
xotss nHanomuHaeT B, lacustris, Ho y Bowin 310 konoHmanexwit op-
rauuaMm Poteriodendron, Bo usbexanne panbHeltmell nyTaHULB
Mbl CyuTaeM lefecoobpasubiM° NpuHATE B. lacustris kak Bum, co-
orBeTcTBylomul: onucanmo Ckyhs [31] . Hawa TpakTOBKa 3aTOoro Buga
OTNMUYAETCH NUbL CMeRYIoWuM. nyﬁﬁ cyutaetr, 4yto B. lacustris
yame BCero He UMeeT cTebenbKa W HENMOCPeACTBEHHO TPUKPennAeTcH K
cyGcTpaTy OCHOBaHMEM OOMEKKA, HO IIPU NMOCEeNeHWW HA CTYyAHeoGpas3HbIX
cyb6cTpaTax MoxeT O6pa3oBmIBATE cTebenek, NMpOHUKapWUi BHYTPb CTYR-
Heo6pa3Ho#t Maccel. MbI Xe, B TeyeHMe psaa neT HaGmonapuwue 3TOT
OopraHuaM B BOAOXpaHMMmax Bonru, nopoGHOro sBneHus HY pasy He
cMOrnd 3aMeTuTb. Brnpouem u y Ckyhs B nopme pomuxk B. lacustri
creGensxa He HMeeT.

15. B, ovata Lemm,, 1914 (raén. II, 5).
Lemmermann, 1914 : 67, fig. 91,

[Jomux oBameHeIf, nepepHuit KOHeHm NMpAMO cCpe3aH, OCHOBAHWE 3a-
KpYraeHO, C KOPOTKOR u TONCTOM HOMROK~CTeGenbkOM, C KHOTIKOBH MBI
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MH yTOmueHuaMH Ha koHuax. CTeHKM npoapayHelie, 6e3 BHAUMBIX CTpPYK—
typ. Onuna 8-7 mxm. [lepemuult xrytuk B 3 pasa annHHee KIeTKH.
CokpaTuTenpHas Bakyoflb B HIDKHel yacTu KIIeTKH.

BcTpewaeTca B cToswux Bonax. 3an. Eepona ‘[23] . B CCCP
OTMeYeH nMd MeNKOBOAHOR 30HMBI PhIGMHCKOrO BOAOXPAHUMMUIA.

dorT [12] npuBoguT cBOM pucyHok B. ovata, me papas omnu~
canus. [Ipu obwem cxonctBe ¢ dpopmo# JlemmepMmaHHa ero ¢opmMa OTNH-
YaeTc NPHCYTCTBHEM [BYX COKpaTHTENBHBIX Bakyone#t - mo ogHo#f B
GasanpHolt U B ONMUKANBLHOK YACTHAX KIETKHU.

16. B, griessmanni (Griess.) Bourr,, 1951
(tabn. 11, 6).

Griessmann, 1914:36-41, fig, 14-15
(B, pocillum); Bourrelly, 1951 : 81,

NoMuk uunuHApUgecku#h, K OCHOBAHUIO KOHYCOBHURHO CYXeH, 6ec—
useTHuft, 6e3 BUAUMEIX CTPYKTYP, 8-10 MKM anvHEI, MpUKpemnieHd K
cy6CcTpaTy HeNoCpenCTBEHHO 380CTPEHHHIM OCHOBaHWeM. KneTka oBanb-
nan, 4-5 MKkM gmuHBL [lBUraTefbHEIA XIyTHK MOXeT pocturath 20-
28 MKM anuunl. Mopckoit Bua. B Gonbuimx KonuyecTBax ofHapyXeH B
xyneTypax Bogopocneft ua Pockogda, 3an. EBpoma [15] .

17. B, synoica Skuja, 1956 (ra6n. Il,. 7).
Skuja, 1956 : 303, taf. LI, fig. 24, b,

flomMux B Buae y3koif Ba3kl, 3A0CTPeHHOR B OCHOBAHWH, YCThbE
paClUMpeHO, CTeHKHM OOMHMKAa HexHule, GecubeTHble. [nuna 11-13 mMkM,
umupuna 4-6 MxkM, guamerp yctba 6-8 MkM. Knetka opamsbHasg, nepen-
uuf xoHeu xoco cpesaH. [lBe cOKpaTUTe/bHEIC BaKyon# B 6asanbHOR
WMACTH KneTkH. [IBHraTeneHeii KryTuk B 2-2.5 pasa anuHHee Tena.

BeTpevaeTc B OCEHHEM INAHK TOHE,- anubuont B, planctoni-
ca, llseunn [13] .

14. B, conica Lemm., 1914 (ra6n. Ill, la-18).
Lemmermann, 1914 : 71, fig. 93.

JloMuk xoHuyeckuit unmm 6muako#t dopMBl, MHOrga B BUAe HELIMPO-
AOR nagu!, cuaamelt Ha amuHHOM cTebGenpke. CTeHKM AOMHKa npo3pad-
Hue, Nexipie, 6ea BUOMMBIX CTPYKTYp. [nuHa 6ea crebGennka 15-25
MKM, wHpuHa 11-14 mkMm, crebenek 30-60 mxm. Knetka osanbhoit
MK, © xOpowo pPa3BuUTO! mpoTonnasmaTuvecko# ryto#t, 9-14 mrm
i (Gea ry6ur). finpo mepuansuoe. OpHa COKpaTHTENbHAs BAKYOMb
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1 6A3AaNBHON 4ACTH KMEeTKH. ﬂanrarenbﬂmﬂ KTCYTHK ¥ B3pOCTEIX ocobelt
n 2.5-3.5 pasa mnuHHee KNeTKH.

Bcrpeuaerca B croauux sonax. 3an. Eepona [23 34] B
C:CCP Bneperie o6HapymeH B PrIGHHCKOM BOAOXpaHHIHIIE U B npnneraro—
lux pogoemax B mMae 1975 r. Kak orMmeuaer Jlemmepmand, B. co-
nica - katapo6, Mbl Xe OTMeuanu MaccoBoe pa3BHUTHE 3TOTO KryTH~
KOHOCUA B aKBapuymMax C conepxaHueM tenona 4 mr/m.

19. B. mediterranea Pavil,, 1916 (ta6n II, 8).
Pavillard, 1916 : 67-68, fig. c.

JoMuk uvmuuaopuueckuit, namsueBugHod GopMEI, ¢ kopoTkuM (odeHB
peaxo go 12 mrm) crebGenpkom. [lomuk 12 MEM mIdHEL, 5 MKM wWwu-
PMHBI M TIO pa3aMepaM 3HAYMTENBHO TpPeBOCXOMUT KiaeTky. CTeHKM mpoa—
payHeie, 6e3 BugUMBIX CTPYKTYp. CTebenbKHM OKAHINBAIOTCA CBOOGpas—
nofl npHcockoif, NMpu4eM OHM MOrYT OTXOQHUTB OT OMNHOTO MUCKA-TIPHCOC—
KW, XOTR B 3TOM Clly4ae MIYTHKOHOCIEI COBEPLIEHHO HE3aBUCHMEI APYT
ot apyra. BcrpeualoTca u OmHOuHbIe noMuku. KneTka opanpho#t umy
HOYKOBUAHOR GOPMBI.

Oyenb ofunbHa B NeTHeM NNAHKTOHe (CpenuaeMHoe mope) Ha Hu-
mx Skeletonema costatum, scrpewaercs #a Nitschia seria-
ta, Cerataulina bergoni wu np. [27]

Bun onucan no ¢ukCUpPOBAHHOMY MaTepuaiy.

20. B, exilis Pen.,, 1921 (ra6n. II, 9a-9n).
Penard, 1921 : 105-168, plL. V, fig, 9-13.

JIOMUK 23MHNICOBMAOMLIA MMM B BUAE BA3BI, C 3AOCTPEHHBIM HUWMCHHM
KONNOM, B ycTbe cyxeH, 13-15 mkm mnunn. Crebenek npuMepHO pa-
nen anune goomuka. CreHku npoapayHele, 6e3 BUAUMEIX CTPYKTYp. flapo
manuaneioe. OgHa-aBe coOKpaTHTelbHbIe Bakyonn B GalanbHoit yacTn
RO TKA,

taon. ll. la-18 - Bicosoeca conica Lemm, (a - oco6p B crno-
nofAnoM cocToanun, 6 — cokpaTuBladgca ocobb, B - pasnuyHad ¢opMma
nomukon; opurunan); 2 - B, kepneri Reyn., X 2650 (mo:
Heynolds, 1827); 3a-36 - B, socialis (Lauterborn)
aija, x 670 (a - konomua, 6 ~ ormenbHas ocobb; mo: Skuja,
11154U)Y;, 1a-46 - B, stellata Bourr, (a - B, stellata, 6 - B
miolinta fo; no: Bourrelly, 1951): 5a-56 - ‘B, irregularis
(1I’'ascher) Bourr., (mo: Pascher, 1942). Paavepbr pucyH-
non la=1B coorBercTByloT - wKane A, 4a-46 - wkame B.
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Bcrpeuaerca B npympax. 3an. Espona [28] . B CCCP pnepbrie
OTMeYeH B MenxoponHo#t 30He PRIGMHCKOrO BOAOXpaHWUIMINA B HIOHE
1975 r. Ha HUTHYATHIX BONOPOCTIAX. .

21. B, kepneri Reyn,, 1927 (ra6n. llI, 2).

Reynolds, 1927 : 54-59, pl, VII, fig. 1, a-b,
3, 5, 7 (Bxcosoeca)

[omuk oBanpHBIA unu aihuepuansit, npoapauHwlit, sanactuunelft, Gea
BUAUMEIX CTPYKTYP. CTebenek o6blyHO kopoue momMuka. [lMHa OOMUKa
15 mrMm. Knerka rpywesugno#t ¢opmer, 10 MM gnuxbl, 6 MKM wWHpH-
ubi. CokpaTUTeNnbHAs BaKyonmb B 6a3anbHO# yacTu Tena. [lBuraTenbHBIHR
KHTYTHK NPUMEpHO B 3 pa3a anuHHee KIETKH.

Yame bcero- nocensetrca ua Tribonema, Coelospherium,
Cnenyer OTMeTHTb, uTO ¢opMa nomuka B, kepneri 6nuska k tako-
ot B, exilis u B, lacustris (6es crefenbka). Pesko xe oTnu-
yaeTcs OAHHBIA BUA OT HABBAHHEIX CBA3BIO TeNa.C YCTbEM H ~AaCTHYHO-
cTbio aoMuKa. [Ipn cokpamenuu ¢UKCHUpYOWIErO XIyTUKa AOMHUK BCen
3a TenoM- OKPYrasdeTCs M YCThe ero NMoyTH 3akpelBaeTcd. [lanee, cynsa
no pucysky Peltnonbaca (1, B), cokparumocTeio o6napaeT U cTebenek
noMuKka — (AKT, HEU3BECTHBIt M/ APYTUX NPUKPeN/IeHHEIX Bicoeca,

Bctpewyaerca B npecueix Bopax. CeB. AMepuka, dpaHuus [5
31)

.22. B, socialis (Lautorbbrn) Skuja, 1956
(ra6bn. 1, 3a-36).

Lauterborn, 1898 : 8-12, taf, I, fig. 3-5;
Pascher, 1942 : 107, abb, 27, 28 (Ste-
phanocodon); S kuja, 1956 : 307, taf, LIV,
fig, 10-12,

[loMuKH cOoeaMHAIOTCA OCHOBaHMAMEU ¥ COGpaHH B MyueBUAHME
3peafuaTHle NpaBH/BLHEIE KOMOHWUM pagHansHOro crpoenns. KommuecTrpo
OpraHu3MOB B KO/NOHMHM MoXeT KonebGaTecs or 6 mo 30, muamerp ee
oT 40 go 60 MxM. [loMHK KONGOBUOHBIA, C 3aKDPYTI'/IEHHEIM  HUXHUM
KOHUOM, Ge3d kaKoro-nm6o BeIcTyna unu crebenbka. [nunHa pomuka 20-
25 MM, wupuHa 6-9 MkM. Ero creHKu TOHKUeE, O4YeHb HEXHBIE, IPO3—
pauyHelre, GecupeTHrle. Knetka 8-13 MM anuHel, 6-7 MKM LIVPUHBIL.
[puratemsHut XryTuk B 2-2.5 pasa anuHHee Tena. Hapo Memuank-
Hoe. OpHa-pBe COKpaTUTeNbHble Bakyonu B 6a3anpHOM 4ACTH KiETKH.

BcTpeyaeTrcs B cTosyux Bogax B pa3nuyHOe BpeMs roga, HO ya-
me BecHO# W ocenblo. 3an. Eepoma [21 33] B CCCP ormeuen
BIepBbIe B MeNKOBOOHOA 30He Pri6MHCKOro BOoaOXpaHW/IHIIA B MAe
1975 r., t° Bomr 14°.
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23. B, stellata Bourr,,, 1951 (ra6a. 111, 4a-46).
Bourrelly, 1951 : 80-81, fig, 24-27,

Konouuu myyerugHO#t dopmsI, HenpaBunbHpre. [loMuku QuKCUpYIOT—
{'H (CBOUMH OCHOBAHWSIMHU, HO MeCTa WX INpUKpeIlJIieHud Ppa3nuyap TCH.
'Incno ocobei B konoHun kKone6mercss oT 4 pgo 16. [loMuKv Trnagkue,.
npoapayHbie, GeclBeTHble, UUIWHAPUYECKVEe, C 3aKPYT/IEHHBIM OCHOBAHU—
oM, 24-30 mMkM gmuner, 7-8 MkM wupunn. Knetka 7-~12 mkMm. [OBu-
I'n foNBbHBI MTYTUK TIPUIMEPHO paBeH ANMMHE [OMuKa. H@po MeauanbHoe,
on GasanbHag COKpaTHTENbHAf BAKYOIb.

Onucana Byppenmu ua 03. Cen~Maugs (dpanuus) co menounoi
peaxuvell, OOBONBHO YACTO BCTpeyaeTcsi BeCHOM [5] . OH xe mnpupo-
mr dopmy B, stellata (ta6n. Ill, 46) us necuo#t mymw c Kucmnoi
punaxuvelt. [Ipy aToM coMHeBaeTCH, TO /U 2TO Bapuauud cUCTeMAaTHYE—~
CNOI'0 MOpAAka, TO MM 3Konmoruyeckasa paca. B, stellata fo ormu-
WA TCA OT TUMWUYHOH ¢dopMbl pa3mepoMm aomMuka, 18-20 MKM ANMUHEL,
(- MKM WUPHMHBEI ¥ TIPUCYTCTBHEM ABYX ATUKANLHLIX COKpaTHUTENbLHBIX
naxyone#t. Ecnu mpuHaTE BO BHUMAHHE INOJIOKEHNe COKpAaTHTENBHLIX Ba—
nyonelt ¥ UX 4YUCNTO 3a BaxHLIM TMpHU3HaK, TO 3Ta ¢popMa OO/KHA OBITH
nAL@ioRa B HOBRIR BHA.

24. B, irregularis(Pascher) Bourr., 1051
(ra6n. 1, 5a-56), 1Y, la-16).

Pascher, 1942 : 107, fig, 29-30 (Ste-
phanocodon); Bourrelly, 1951 : 82,

Konouuu nyyeBugHble, yame BCero HenpabunbHOM dopmrul, Pepxue
NP RIILIBIO KONOHUM HMEIOT 3Be3a4aTtyio GOPMY U COCTOAT U3 AOMHKOB,
PACHONIOMORHBIX B OOQHOR TIMOCKOCTH. ﬂommm‘ B BUAOe KONGHI, C KOHHYe—
CRUNM OCHOBAHWMEM, C NMerKuM cyxeHueM K ycTblo. [muua 12-14 MM,
' 1ok npoapaylsle, 6e3 BUAUMBIX CTPYKTYp. O6wuA mnnaH cTpoeHns
nio ik knk y B, socialis, _

I%:rpoyacTca B xopowo TporpeTeix Bogax 3an. Eppomml

21 B, petiolata (Stein) Bourr., 1951 (ra6m 1V,
1n-16).

Stein, 1878, taf. Xl, fig. 8-11 (Poterio-
dendron petiolatum); Pringsheim,

1946 : 331-337 (P, petiolata); Bourrelly,
1951 : 81; Skuja, 1956 : 307, taf. LIV,
fig., 6-9.

Konouuy npepoBUOHBIE, AOYEPHWE AOMUKU TIPUKPENIMIOTCH K BHYT-
PUHIIM C FONKAM MATEPHHCKHX C moMowmbio creGenbkop. [loMuku kyGko-
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mitofl popmel, co crebenbuaTo yacThio pasHo# anuHbl, [lnuHa goMuka
(i creBenska) 10-20 mkm, wupuna 6-9 MM, crebenpkn 10-60-
100) MxM nnuael. CTeHKW noMuKa TONcThie, GecuBeTHvle. Knetka 6-
10) MKkM pmuHbl, 5-8 MKkM WUpHHB!, fiueBugHOR UM oBanbHOR GOPMEI.
Jinurarenbusif mryTnk B 1.5-4 pa3a anuHHee KneTku. Hapo Meapuanb—
oo, ()nHa-gBe COKPATHUTENBLHHIX Bakyonu B Ga3anbHOM yacTH Tena.
Bcrtpeyaerca Gonplied yacTbl0 B YUCTHIX BOgoeMAX Ha Pa3NMUYHBEIX
pncvewuax. TAP u &PL, llseuus, AncTpanus [22. 29, 30, 33] .

26. B, dinobryoidea Lemm., 1914 (ra6n, 1V, 3).

Lemmermann, 1914 : 71, fig, 94;
Pascher, 1942 : 107, fig, 31-33
(Codonodendron).

Kononuu ngperopugmpie, kak y Dinobryon. [logyepaue momuku
1|HKPENNAOTCA CBOMMY OCHOBAHHSIMW K BepXHell YyacTH MaTepWHCKOIO.
loMku B Bupge Konbel, cyxenHolt B mepemHelt yacTu u 3aocTpeHHOH
# ocnonanuu. CTeHKH OOMUKA' NMpoapaynble, 6e3 BUOUMELIX CTPYKTYP.
Jlnuna 15-19 (25) Mrm. [IBuraTenpheift XryTuk npumepuo B 1.5 pa-
an niundee tena. CokpaTtuTenbHas BaKyonmb B GasambHoft yacTu KmeTKu.

BcTpeyaeTcs B CTOAYMX BOgAaXx HA HUTYATHIX BOJOPOCTHX H AETPH—
yo, Onurocanpo6 unu katapo6. 3an. Espoma [23].

I} onpepenurenpHylo TaGmuny M3-3a HepOCTATOYHO TIONHOrO ONU-
canum ve BxmoyeH Mopckofi Bun B. gracilipes Clark, 1868 :
ton=311, pl, 1X, fig. 34-35. lo ¢opMe aomuxa Gnuaok x B,
tomlca u B, exilis, [lomuk B PHoe yako#t Baspl unmu Gokana, c
PACIIMPOIHBIM YCTBhEM, cHagmui Ha AOnuHHOM cTtebenbke. CTeHKH mOMHU-
aa npoapaunee (tabn. 1V, 4).
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HB. TopaueBa, B.%. Xyxos,
All. MannpuHULKOB

BUOJIOTUS CBOBOOHOXUBYUMX BOOOHUI

Cpo6ogHOXHBYIHe GeCLBeTHble XLYTHKOHOCHH II0 0coBeHHO-
OTHAM SKOJIOM'MH - OflHA U3 MHTepeCHeHWMX TIpynm IpocTeRwux,
llpepgoraBnTenn ceMelCTBa BCTpPeYaldTCsi BO BCeX THIAX BOHOEMOB,
W oYBAaX ¥ B OYHMCTHBEIX COOpyXeHuax, [Ipeamoanrtas Boakl C GONb-
WM COOepPKAaHHEeM OpPraHMYecKMXx BemecTB, GOAOHMALI XapaxkTepuay-—
MT MesacanpoGHble BogoeMbl, 'le MMeeT MEeCTO aKTHBHOe OKHCJe-
HWWe W paspylleHne OpraHHYecCKHX BeimecTB., HexoTophle ma HUX TH-
NMMNBI 78 NONMCANpOGHEIX BOAOEMOB, T.e, BOAOSMOB C HpedBhIYal—
MO ManmbiM KOJMYeCTBOM KHCHopoaa M GONbIIKM CcoaepXaHHeM yrie—
RHUOJIOrO rasa M asoTcoaepXamux OPOAYKTOB pacnaga, dTa ocobeH-
HOOTL 3KoNorumn GOAOHMA NO3BONFAET UCMONL3OBATBH HX B KaueCTBe
OPI'ANM3MOB-HHAAKATOPOB 3arpga3HeHHd,

PacnpocrpaneHde B npupoae M POJib B 3KOCHCTeMax

MHorouncneHHEle AMTepaTypHble OaHHHIe TOBOPAT O KOCMOIIO-
IINTHBMe GecUBETHBIX XI'YTHKOBEIX M HX NOBCEMECTHOM PaclpocTpa—
HaHMM B NpHpofe: B MOPSX, OpeCHLIX BOAOEMAX, B T'PYHTOBBIX BO—
jlax, B MouBax. DToMy CMOCOBCTBYIOT MejlKMe paaMephl, BHICOKAas
('KOPOCTEL PA3MHOMEHHS, & TaKke CNOoCOGHOCTE HEeKOTOPHIX BHAOB K
MNUKCTHPOBAHHIO,

Mopckue ruapo6uonoru ob6HapyXMBAIOT NpeAcTaBuTelNlell cemel—
('r8A XaK B NJIaHKTOHe, Tak ¥ B GeHToce [30, 35, 36, 43, 46-48,
ﬂﬂ]. Bpapyn [3_5, 38] OTMedaeT -NOCTOAHHOE NPHCYTCTBHE B IIpO~
flax CeBepHoro Mopsa ¥ [laTCKoro npo/imBa MryTHKOHOCLA, ONMCaH-
norro uM kak Bodo marina, H Apyrax MeJIKIX éoodmarennn'r,
YWC/IOHHOCTE KOTOPHIX HA HEKOTOPBHIX CTaHuMax RocTHraeT 3.4 X
» 103 ska,/Ma npo6l,:

, Xryrukonocust ponoB Bodo u Rhynchomonas AOMHHH-
I'YI'T B NNaHKTOHHBIX M GeHToCHbx npo6ax Tuxoro oxeana (B ero
wito=a3anaoHol ‘M BOCTO4YHON wacTdax) um B sanmee [IniomkeT-Caynna,
I'i® MX YUCNEHHOCTb COCTAaB/deT 103_axa./Mn ¥ Bcerga Gonblle y
AWA, YeM ‘B ToJme BOAbl, & N0 ropH3oHTann y Geperos Bhille,

WeM B OTKpPbLITOM Mope, MaccoBoe pasButine GoooHMA MOXHO HaGmo-
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JaTb B MOpe Ha pasjarampiAXxca pakoofpasaHbix, AHATOMOBHIX BoaoO-
pocnax, Ha NOBEPXHOCTH pasfdelfla HIa M BOAbLl M HA MelKOBOABSX
[45]. [lpencraBuTenu ponop Bodo, Rhymchomonas, Pleuro-
monas, Dinomonas BcTpewaloTcs B MHIepralMHHBIX BOOOeMax,

B wacTHOocTH B o3epax Kprima: Cacmixk-CubBaw npu conenoctu 130%,
Cakn ¥ MojiHaku, CO/MeHOCTBh pamnbl KOTOPBIX COOTBETCTBEHHO 76 u
83%. B cpenHeM 4YMCNEHHOCTBH AKTHBHEIX ¢opM GOAOHMA B 3THX o3e-
pax nocturaer 0.7 . 108 xa./mn [11], .

Heo6rivailino pasHooGpaaHsl MecToofuTaHus GOOOHHA B Npec-—
HEIX Bogax, B 6onnbWuX KomnmyecTBax OHM PA3BUBAIOTCH BO BpeMeH-
HBIX CKON/IeHUAX OOKAEBON BOALI B BHAEe JYXHL, B CTaphIX KoOloO-.
Lax, B 3apOCWIMX BoAoeMax, B H3BECTHAKOBBIX M FPYHTOBHIX BOOA&X
[40. 42, 52], NOCTOAHHO NPHCYTCTBYIOT B IIpydax, pexax, Boao-
XpaHUIHIax [13, 14, 18, 38] . B Pri6nucxoMm Boaoxpasmnanme, Ha-
npuMep, MaKCHMa/NbHas 9HC/eHHOCTb GONOHMA B NeTHee BpeMa Oo=-
cturaet 3816 TeIC, 3k3.,/n (6momacca 270 mr/a), B Bomre - no
972 TeICc. 3K3,/n (MakcHManbEas Gmomacca 100 mr/n) [15].

B MaccoBBIX KoamyecTBax GOAOHHALI Pa3BUBAIOTCH B OYHCT-
HBIX COOpYXeHusaX. B asporeHkax m oTcTofinmKax mOMHHEHpPYIOT B,
globosus, B, caudatus, B. putrinus, B. saltans,

B. minimus, B, angustatus, Pleuromonas jaculans

® ap. [14, 39, 58]. HUx o6HapyxuBaloT B aHa3apoGHEIX C/OAX CTOY-
HBIX BOA, B campolenax [39, 51] ¥ BMecCTe C cepofakTepusaMH B
MPACYTCTBAH CBOGOOHOr O HZS [58]'. [Mourn Bce GomoHMOH - MmO
saomue M aKTHBHO Nnapawomue $GOpMbI, TATOTEIOT K cy6crpary, Mo—
3TOMY, BepOATHO, OCHOBHAS HMX MACCA OTHOCHTCH K GeHTOCHBIM Op=—
raunaMaM, OHE TaxXe SBAAIOTCH NpPeACTaBUTElIAMH CeCTOHa [28].
B HeKOTOpbIX YC/IOBHSIX IPH HAaJIMIHN CHOKOHHON HOBepPXHOCTH BOBI
B 60ABWOM KOoNMYeCTBe NOMABJAFIOTCA B HelcToHe,

Muorue Buabl ceMeilcTBa - MOCTOAHHLIE COY/IeHb! MOYBEHHBIX
MHKpoGHoueHo30B. Ux o6HapyxuBaooT Bo BCex BHOax Moy - B Noa-
gonax, YepHoseMax, NeCTYaHHIX H 38CO/EHHbLIX - IOYBAX MYCTHIHDL
[2, 5, 23, 25, Sl] . M'ny6xe apyrax npocTeAWMX MIyTHKOHOCHEI
NPOHHKAIOT B NOYBY, MeHee APYIrHX MPABS3aHBl K €e MeXaHH4YeCKo-
MYy H XHMHYeCKOMY COCTaBY.

BoaoHuasl OTMUMYAIOTCH MCKMOYHTENbHON 3BPUGHOHTHOCTLIO,
OnHu u Te Xe BHAObI XAPAKTEPHBE! Kak Alg NpeCHHIX BOAOEMOB pas-
NAYHLIX wacTed cBeTra, TAaK M ANg Mopel M oKeaHoB, a TaKxe AN
BCex BHAOB NouB, PaxkTop, oNpeflendiomuit UX NOsABIeHHe B GHOTO-
max, — HanggHe OPraHMYecKoro BemecTBa,

Mopbonorus ¥ pasMHOXKeHHe THIHYHBIX BHAOB

[MpeacTaBuTenn cemeitcTBa -~ Menkue (or 2 no 85 MrM)
fecUBETHLIE XILYTHKOHOCHBL C ABYMS XICYTHKAMH, OTXOAAMMMU O6LIW
HO OT NMepeAHe#t wacTu Tena. OOAMH M3 HAX NPH ABHXEHHM HANDPABJEH
pnepen (nnaBarenvuniit), apyrof (pynemoit) - nasan. [TnaBarens-
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Puc, 1, CxeMa cTpoeHUs MIYTHUKO-
nocua,

] - OKONOMIyTHKOBBIA KapmaH, 2 -
6nsanpHble Tena, 3 - KHUHeToOllacT,
4 - MurtoxoHapusa, 5 - gopo c ao-
pmukoM, 8 - cokpaTUTelbHad Ba-
Kyoib, 7 — mHWeBble Bakyonu, 8 -
0OKOJIOPOTOBAA NONOCTb, 9 - uuTO-
CTOM,

I KCyTHK ydyacTBYeT B MOCTyna—
TONLHOM OBMXKEHUM XIYTHKOHOCLA,
py/loBO# - [MACCHBHO BOJIOYHTCSH
CANIM M He NPHHUMAEeT aKTUBHOIO
Yy''NCTHR B Mepe[BMXeHUM, NPU ero
HOMOINM KJleTKa MOXeT MpHKpen—
MThes K cyberpaty. ¥ XKOYyTHKO-
nocnop ua ponop Rhynchomonas
n Amastigomonas XryTHKH Mo-—
I'yr OuITh peayuupoBanbl, Teso ro-
Ao, noapepxenHoe MeTabomun,
[annele cBeTOBOH MMKPOCKO-
U B COYEeTAaHUM C 3JIeKTPOHHOMHK-—
WICKOIMYECKUME HCCIe10B aHHA MU
tl, a7, 53, 54] No3BONAT Mpea-
(' ANUTL KapTUHY deTanbHOr'o CTpoe-
it kietkn Gomomua (puc. 1),
Y(PYyTHKH BBLIXOAST M3 OKOJOXKIYTHMKOBOI'O yINTyGrnexus ( OKONo-
MI'YTHRKOBOIO KapMaHa), B OCHOBAHUM KOTOPOro B LMTOM/IaaMe pac—
Hojtoxolsl 6azanbHble Tena, Ha nepenneM Xryrtuke y Bodo sal-
lAtie  1IpH 2E€KTPOHHOM MHKPOCKONMPOBAHHM XOPOWIO BHAHBI MacTH—
rooMmnt, y B, caudatus ux -HeT [37]. [IpokcuManbHele KOHIIB
OnawIbHBIX Tellell HaXOASITCA OYeHb GNH3KO K NMoBepXHocTH denb-
1I=I1ONIOKUTE TILHOTO TeJlblla — KWHeTomnacta. Hanuume xuHeTomlna-
1N CYUTaeTCH XapaKTepPHbIM CHCTeéMAaTH4YeCKMM NpH3HakoM Golo-
unjt, OTcyTcTBHe 3TO OpraHelnbl Yy HEeKOTOPBIX NpeacTaBUTelnlell
rrueMolicTpa 06bdACHAeTCHA ee BTODHYHONR yTrpaTto# [44:]. Mopdomoru—
“0CKM KUHETONIaCT Pe3KO0 OTIHYeH OT cOGCTBeHHOro fapa aTHX
jopM, OH Menbye M OaeT rOMOIeHHOe OKPAaWHBaHue Mo dennreny
[2“] « DQNeKTPOHHOMMKDPOCKONUYECKHNE HCCIle0BAaHUs MNoKalaliu, YTO
KWHOTOINIACT ~ CHeUManu3upoBaHHAag YacTb €AWHCTBEHHOH rHraHT-
OKOH MUTOXOHAPHM, HUMelowas ¢n6pnnnﬂphylo CTPYKTYPY. [37,- 53,
Hd]. Y TpumaHo3oM 3Ta opraHefsia cYUTaeTCcd CHCTeMoi, codep-—
aanofl reHeTnyeckylo uHpopMmanmioo, HeobxoouMylo AN CHHTe3a MH-
TOXOMAPHAJMBHBIX e pPMEHTOB [59]. Y 6omonun byHxuusa e® He BbI-
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scHeHa, IlpeamonarapoT, ITO €AWHCTBEHHAS TCHraHTCKAas MUTOXOHAPHS
npoaomkaer ofa KoHHa OT KHHeTON/laCTda M ONNCHIBAET B KieTKe
HeTneo6pasHyio KpPHBYIO [37, 53]. flnpo HaxoauTca HpHMepHO B
lleHTpe Tena, GMHXE K 6pIOIHOA CTOPOHE XIYyTHKOHOCHA, MO Meph—
tdepnu, HenocpeAcTBeHHO moa sAAepHol o6Gonodko#, — Gonbuwoe AApbIUI-
X0 M rpaHyisl xpomaruHa, Bpoxep 'E37] CYHTAeT, YTO pacloiioxe—
HUe gApa B KJeTKe MOMEeT CAYXHTb y G0A0HAA CHCTeMaTH4YeCKHM
npuagakoM. Ha mepeaHemM KoHIe KJAeTKM OOHA COKpATHTellbHAg Ba-
Kyofnlb, ONHA MAM HeCKONLKO NHMeBLIX BAaKyoleA - HAa HPOTHBONO-
J0OMHOM KoHue. [InmeBapuTe/ibHaAg cuUCTeMa XIYTHKOHOCUeB Npea-
CTaBleHa MOCTOAHHBIMA CTPYKTYPaMH — OKOJIOPOTOBOA MOJAOCTBIO M
uurocTtoMoM, ¥ B, saltans sTa cHcTeMa pacHnollo)eHa aHTepuo-
BeHTpuanekHo, ¥ B, caudatus - TouHO Ha NepedHeM KOHUE KIeTKH,

" OxonopoToBas NOJOCTb M HUTOCTOM GeCHBETHBIX XIYTHKOHOC-
neB ob6napaloT CHoco6HOCTEIO SHAYUTENBHO PACTACMBATBLCS npu aa-
XBaTe npoc’reﬁmumu GaxTepull MIAM APYrMX KPYNHBHIX MHIUEBBIX Ya4CTH—
yeK. Brneperle aTo orMedeHo CHHTOHOM [56] ans ¢marennaTh
Prowazekia urinaria (Bodo urinarius, Hassal) Ha6mo-
naeMble UM XIYyTHKOHocusl P, umnana,(B, urinarius, Has-
sal) *3aXBaThIBANM He TONbKO GaxkTepuit, HO M KpaCHble KpOBsHbIE
Tenbua, NpH aTOM LUUTOCTOM HX SHAYHTENLHO pacilupancd.

3nex'rponuomnxpocxormqecxoe nayienue B, saltans u B,
caudatus’ noxasano, YTO OKO/IOPOTOBAsS MOCCTH M UUTOCTOM BhI-
CTNaHbl CHCTeMoi MHKPOTPy6Godex [87 53, 54] C HapyXHBIM Ona-
MeTpoMm 20-25 HMKM, Bonbllag wacTh MX BBHIXOOAHT OT GasalbHBIX
Ten M CBf3aHa C UMTOCTOMOM M OKOJIOXIYTHKOBRIM Yriy6GneHueM, He—
KoTopble GepyT Haualno OT OKOJOMIYTHKOBOIO YriTyGheHus. Bpokep

37] npeanofiaraeT, YTO NOCPeACTBOM TaKo# CHCTeMbl MHKDPOTPYy=—
6oYeR M MOCTHraeTCd 271aCTMYHOCTH OKOJIOPOTOBOH MOMOCTH M IH-=
TocToMa,

B He6naronpudaTHHIX YC/OBHAX HeKOTOphle BuAbl GopoHum o6-
pa3yloT LUCTH OBAa/IbHEIE HIIM WapOBHAHbBIe, NOKPHIThIE NpoapayHoit
o6onoukofi, PaaMHOXeHUe B OCHOBHOM Gecnofloe M MPOHCXOAHT B
CcBOGOAHOM COCTQOHHMM HTyTeM NPOAONLHOr'O AeIeHHs HanBoe [33
-34]. TeMn mHeneRudg 5THX NPocTeHUIMX MOXHO XapakTepH3OBATH
BpeMeHeM, Tpe6ylomMMCH AN OQHOrO UMKNA fAe/IeHHS, T.e. BpeMe—
HeM reHepamqu. Pacqe'rbr ero yno6HO NpPOM3BOAUTH N0 H3BECTHOM

dopmy e

. lg2t
'LgNt—].,g‘No !

roe g‘ - Bpemsa reHepauud, Ng - MCXOAHAas WHCNEHHOCTL XIyTH-
konocuee (B moment 0), -Nt - KOHeYHas YUCIeHHOCTh (K MOMeH-
Ty 1), t - npoMexyTox BpeMeHH, COOTBETCTBYIOWMHHA SKCIOHEH-
UMaNBHOMY POCTY KYJALTYpH MpocTeiuwux.

BpeMsa reHepauM® MXI'yTHKOHOCLHEB SHAYHTENLHO COKpAawaeTtcd
NpH HanHuAM B Cpelle PACTBOPEHHOI'O OPraHMYeCKOro BellecTBa
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(1'0OB), B ycnosnax na6opaTopHbiX KYyNbLTyp cpenHee BpeMs (yac.)
MeX/ly O0ByMa aeflleHuaMn npu Temnepatype 20-259 ang HeKoTOpbIX
WAYHOIHBIX Hamu GecunBeTHBIX XIYTHKOHOCHEB cledyollee:

dun xryTukoHocna Ha cpene 6es POB Ha cpeme ¢ POB

11, marind ,.ciceeeeees 17.1 7.2

IV, maltans ....... 21.1 8.8
1Y, caudatus ......... 24.2 10.0
', Jaculans ... 19.8 8.4

c KOHOPO—Q)HGHOJ'IOI"H'{QCKBH XapaxKkTepHCcTHKAa

Temnepartypa, Bogonnar cnocobHel HOpManbHO Cy-
e TBOBATL ¥ PA3MHOXATLCH B LIMPOKOM OHAMa3OHe TeMmepaTtyp.
IV upUpoAHBIX YCNMOBHAX UX ~ OOGHAPYXHBAIOT B AKTHBHOM COCTOSHUM
B BojlooMax Cc TeMhepaTypHuIM pexuMoM ot 0 mo 40° [36, 38].
(Juako paxe B npeaenax poaa cpenu Buaos 6oao BHaGmopalmoTcsd
paniivuua, B naGopaTopHbIx YyCNOBHEGX Ha KIOHOBBIX KyNbTypax Bbl—
WR/lelt KUSHEeHHBIH OHaMasoH TeMIepaTyp ANs XIyTHKOHOCLEB pOaOB
Itovlo ¥ Pleuromonas - B, marina, B, caudatus, B. sal-
lAanm, Pl, jaculans,

I3, marina npu HeGnaronpuATHHIX NUITEBHIX YCIOBHAX MOXET
NOpPMANILHO CymecTBOBATh B MHTepBale TemmepaTyp oT 2 ao 40°
WX OYUTENLHO M BbloepPXUBaTh Nepeoxnaxnehue po -15° c o6pasao-
waniem nbga. OnrTuManbHag TeMhepaTypa ANl ero PasSMHOXEHHS —
Y0=a8° (puc, 2, a)..llpn mmaxmx temneparypax (=29, +59) orme-
Yae'TOy yBelHMYeHHMe pasdMepoB KNeToK A0 5-6 MKM, T.e. NOYTH
n/mne, PaaMep KeTOK OCTaeTCd. TAKMM Ha NMPOTAXEHHH BCero mne-
J)MOJlA KYNLTHBHPOBAHUA B 3TOM MHTepBalle TeMnepatyp. Xonogo=
yUTOAYHBOCTE 34BHCHT OT NpedAWleCTBYKOIEro TeMNepaTypHoro pe-
mMUMA KynbTHBUpoBaHag. XKryTHKOHOCHEI M3 KyJAbTYphHl, Beayme#cs .
NooToNHKHO npu Temnepatype 5°, mocne noHMKeHMs ee A0 =20 BH-
MHBAIOT MONMHOCTRio. dnurTenbioe BpeMs (Ha NMPOTSKEHHA HECKOJb—
KX MOCAleB) B KynbType He HabmomaeTcsi NPH3HAKOB AelpeCCHH.

llpocTedluine M3 nuHMHM, cooepxamelica paHee NpPH TeMmepaty-
pe 20°, nocne noumuenus ee no -2° BrixwBaoT Ha 59.1%. Brixup-
WMo XNeTKH yTpauuBaiOT HMOABHXHOCTBH, Ael/ieHHd WX He IPOMCXOAMT,
‘(uonennHocte 6ono Ha nporaxeHnd 30 cyTok  ocTaeTcsa NPaAKTHYECKH
wa oanom yposHe. [locne 5 cyrox nepeoxnaxgenumsa ao -15° ¢ oG-
pAfoOBNIIKeM JIbAAa BBDXKMBAeMOCTB XTYTHKOHOCUEB H3 J/IMHMH, Beay-
mehou B TeyeHnme mouyrm 5 jeT Apu TeMmmnepaTtype 50, B cpenHem
40.8%, a y 6ono ua nuuum npun 20-16%., U B ToM ®m B opyroMm ciay-
YAMX [I0C/le OTTAMBAaAHHA Cpefsl BOCCTAaHABJHBAeTCH HOpPMAJbHAas
MUAIOI@ATENLHOCTE NpocTeliunx, IIpn peakoM MOBBLIUEHAM TeMilepa—
Typi o 40° y B, marina una6monaerca saBieHHe TeIJIOBOrO WO~
K4, KOTOpPO® 3AK/IOYAaeTCH B MOMHON OCTANOBKE [BWMEHHS XLYTHKOB
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Puc. 2. PasMHoXeHne XIYTHKOHOCHEB IPH pPa3/IMIHOM TeMIepaTyp
HOM pexHMe,

6 - B, caudatus, B - B, saltans, r -

a - Bodo marina,
[lo ocn opamHaT = YHCNEHHOCTHL INpoO:

Pleuromonas jaculans,
cTeAmnx, wWKana norapupMudecKad; Mo OCH aGCUUCC — AHM KYJIbTH:

BUPOBaHHUS,



MW AMIK KAATOK; XLCYTHKH BBINPAMISIOTCA U of6a HanpaBleHLl Blle-
J#el, RABTKH KAXYTCA TeMHbIMH. fBleHHe UIOKA HCYe3a4eT NPAMepPHO
wepna 1H vac, [9].

IV, caudatus paaMHoOXaeTCd B HHTepBale TeMmeparyp ot 1
no W0V (pue, 2, 6). YeMm Bmime Temneparypa, TeM Gosblle CKo-
0T PAOMIIOK@HHA XIyTHKOHocua, OnrumanbHaa TeMmeparypa Ons
)4 IMINONHY 3TOro BHAA B npenenax -10-25°, TMpu ee noHmmeHuu
no 1=09 kneTKH yBeMYUHBAIOTCA B pa3Mepax.

’asmuTHe B, saltans BoaMoXHO npu Temmepatypax oT 5 oo
4n'' « onTuManbHeIM pocToM mpu 20-25° (pue, 2, B). Mpu. 15-25°
iy THRONOCUB! Mopdonoruuyeckn He paaaugaoTcs. [Ipy noHmxeHnAn
TamMilapaTypsl 0o 5© noasasiorca ¢opMmu B 1,5-2 pasa kpymnHee
oMasinax. Ipe 1 v 30° B, saltans He paamuboxaeTrcs [16].

OnruMmanbHas TeMmneparypa ans pasputus Pl. jaculans
200" (puc. 2, r). lNpu 30° penemue npekpamaercs, ocobu HOrH-
AanT Moped Heckonbko AHe#H, [lo Mepe cHMXeHHs TeMIepaTyphl A0
1" panMHOXEHHEe 3HAYHTENLHO TOPMOJUTCH, HO H B TaKHX YCJIOBM-
wa npocrofiine NPOANNIKAIOT HHTh, PasMepnl K/IeTOK IeéypoMoHAcC
NP HHOKKX TeMhepaTypax KpynHee o6bIYHBIX flouTH B 2 pasa [16].

TaxuM o6pa3oM, He3aBUCHMO OT TOr0, M3 Kakux MecTt obura-
WKW BLIAGNE@HBI MTYTHKOHOCUHB!, ONTHMA/BHBIA POCT MX NMPOXOAUT HPH
raMiopatype 20-25°, Peakoe NOHHXEeHHe MM NOBLILICHHEe TeMOepa-
1yl oKpyxapomell cpeabsl npocTeliifive Nyyule NepeHocdaT npm Gna—
POIPUMTHBIX NUIDEBBIX yciioBusax, Ha cpenme, oGoramennoi#t opranude-
t'"RMMH KOMIIOHEHTAaMH, XI'YTHKOHOCIHLI GbhiCTpee aoanTHpPYIOTCH K
NMAKHM H BLICOKHM TemmepaTypaMm, Ha ,ronogmo#t” cpeme xnaHeH-
unl jmana3doH Temnepatyp GogoHMOX pe3kKo cyxaercd. Tax, B, ma-
vina npu collepXaHNH Ha MUHepalbHOM cpene Gea opraHHiecKHX
NnofaRoK paaMHOXAETCS TOABKO IpH TeMmeparype ot 5 mo 250,
'I'amitapaTyprl Buitie 25° okasbiBaloTCH JeTanbHLIMH,

Ypenuuenne paaMepoB KneTOK, Ha6momaemoe NpH MOHHKEHUH
TaMIIOpATYpPEl OO0 5-1°, xapakTepHo 09 BCex MBYYeHHBIX HAMH BH-
UM KIFYTHKOHOCHEB M MNPOMCXOAMT, NMO-BHAMMOMY, B pe3y/bTAaTe
pynxunoHansHeIX M3MeHeHMH B KkieTKax. [lomo6Hoe aBnenne otMme-
welto B JUTepaType ANA MHOCHEX NpocTreiiumx, ocoGeHHO Ana HHbY-
anpuf [17, 27, 32]. GYyHKIHOHANbHBIE COBHI'H B JU3HOMOrHIEeCKOM
O TOSHHKKH HOCAT, NMO-BHAMMOMY, OGpaTHMELIH XapaKTep, Taxk Kax
Hlue o MOBHIWIEHHS TeMmepaTyphl Ao 200 paaMHOME@HHe XI'YyTHKOHOC-
HeRn HPOUCXOAMT C OGLIYHBIM ANd 3TOH TeMmepaTypnl BpeMeHeM re-
wepainu., PaaMepsl KJIeTOK BO3BpAamalOTCs K HCXOOAHBIM,

HaGmonenns Han na6opaToOpHLIMH KY/IbTYypaMH [oxasalu, 4TO
AoNONKABL PearupyioT M3MeHeHMeM TeMNa fAefleHAS HA CMeHYy TeM~
ito P ATYPHOr'O pexXHMa, ’
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Temnepatypa, °C BpemMmsi yaBoeHunsg, yac.
5 438,
10 1

20-25
30

3
8.
7
0

—
NO O

ConeHocTb M cocTaB cpeab, bBoaouuan
YAMBHTEONLHO YCTOHYMBBI K M3MEHEHUIO COJIGHOCTH M COCTaBy cpefbl,
llpeanonaraoT, 4TO OOHM U Te e BHUALI BCTPeyaloTCs B MOPCKOi
M llpecHoOll Bode, B PA3/UYHHIX HOYBaXx [12, 25, 57]. XryTukoHoc—
liM, ofuTaomde B IPeCHBIX BOAAaX, B IKCIePUMEHTAalIbHbIX YCIOBHAX
MOI'YT BEIOeDXMBATL NpaMoOe NepeHeCeHHe B PACTBOPH XJIOPUCTOrO
WATPUA BBICOKOM KOHUEHTPAUWU MM B MOPCKYI0O BOAY M DPA3MHOMXATbL-
0, YCTORYHMBOCTL CpelH MNPeCHOBOAHBIX GOQOHHO K MNOBLIEHHIO CO-
/lsnocTH HeoauHakoBa, Bodo rostratus ¥ B, parvulus
tioco6HLl pa3dMHOXATLCH B pacTBope NaCl conenocTbio 30% - BBI-
we, a B. edax - B 75%-m pactsope NaCl [55]. 3TOT Me aB-
Top oTMedaer chmocobHocTh B, caudatus paspuBaThca npu co-
NettoctH cpeast 30%o0., OuyeBMOHO, MU3HEHHLIH ANaNas’oH CONEHOCTH
MOXeT BapbHpOBATL CPead BHOOB, BblAelIeHHLIX M3 Da3HEIX Ceorpa-
JMMOCKIX MecT.

B wamnx skcmepumentrax B. caudatus paampoxaerca Ha
KYyNbLTYypaneHoit cpefe, coneHocThio 20%. (puc. 8, a). Ilpu mpamom
llapeHoce ua cpeaswl [Ipata [4] B cpeny coneHocTbio 20%. BBIXH-
nnoT npuMepHo 14% 3aceqHHbBIX KNeTOK, BBIMUBUIMEe KJIeTKH HaunHa-
WT pasMHoXaTbca Ha B-# newb, llocne ABYX MecsueB KyNTbTHBHDPO-
wauua B cpene coneHocThbio 20%o MXIYTHKOHOCEL MOXeT yCHeuHo
pnBMBaTbCA Ha cpede colleHoCTbO 23%o.

PeadCcTeHTHOCTb K AanbHelinieMy HOBBIWEHHIO COJIGHOCTH JIHHHM
MIYTHKOHOCHEeB, anantupopanHo# k 20%e, okaablBaeTcsd Bhllle He—
ananTUpoBaHHbIX, Y TAaAKHX IpocTeHUWHX NYTEeM MHOCOKDATHBIX Nepe-—
(OBOB MOMGHO I[IOBBICHTb YCTOHYHBOCTL K cCofieHOoCTH Ao 35%o,

KpoMme nepeuyucrieHHbIX NMPeCHOBOAHbLIX BHAOB, cpeau GoaoHHA
oCTaToOYHO BHICOKO# coneycTofiympocTbio obnapmait Pleuromonas
jaculans, Taumatomonas lauterbornii ¥ Bodo saltans
[16]. Pl, jaculans u T, lauterbornii B ycnopuax naGopa-
TOPHOr o' KYJILTHBUPOBAHNSI Pa3MHOXAKITCA Ha cpefie COJeHOCThIO

P’uc. 3, PaaMHOXeHUe HEKOTOPBIX MPEeCHOBOAHBIX XI'YTHKOHOCLUEB
nNa cpemax paanuyHoll coneHocTH,

i - Bodo caudatus, 6 - Pleuromonas jaculans, B -

‘laumatomonas lauterbornii, I - Bodo saltans, a4 -

(Cercobodo longicauda, e - C, piriformis, X - Cer~
cobodo sp. OcrancHble o00O3HAYeHHA Te XKe, 4YTO Ha

puc, 2,
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Puc.” 4. Paamuoxenue MOPCKOro XryTuKoHocua Bodo marina
Ha cpenax pa3nMIHOM CONeHOCTH.

O6oaHadennss Te Xe, 4To Ha pHC. 3.

10%c (puc, 8, 6, B). Iocne HexoTOpOro nepmoga ananTaunHn x
15%c mnneypoMoHac maeT BHICOKYIO MAKCHMA/BHYIO YHCIEHHOCTB,
NpakTHYeCKM He OT/IHYAIOmMYIoCs OT TaKoBoX Ha cpene [lpara, Ha
KOTOpO#l 06HIYHO KYNBTUBHPYIOT NMPeCHOBOAHLIX Goponna B nabopar
pun, B. saltans wmoxeTr pasBuBaThCH npu COJleHOCTH 10%0
(puc. 8, r). : !
TMocTenenno nopelwas KoHUeHTpAUMo colelt B cpeme, MOXHO
no6MTHCH yBeNM4YeHHS CONeyCTONUMBOCTH XryTukoHocunee, Tax, ®ums
e [41] yoanoch B peaynbTaTe afanTamMH K NPorpecCUBHO MO—
primaomeica coleHocTH cpeabnl AoBMTLCH chnocobuocTu Pl, jacu-:
lans # B, uncinatus paaMHoOXaTbCcss B MOpCKoOi#i Boae HopMalk
Holt coneHocTH. Cpénu GOHOHMA €CThb BMAbI, ON9 KOTOPBIX MOpPOro- -
Bag COJIEHOCTb HAXOAMTCH B Npedenlax KpHUTHYeCKoi. Bce Hayuen-
Hble BHALI poga Cercobodo (C, longicauda, C, piriformis,
Cercolodo sp.) M OOMH ‘npeacTaBHTem popa Bodo (B mi-
nimus) He BLHIIEPKMBAIOT MOBBIWEHHMS CONEHOCTH Bhilte 5%e. Ha
cpefe COJIEHOCTBIO 5%o¢ HX pasMHOXeHHe NoAaBlfgeTCH, 3aMealisieT—
ca nBmkenme ocobe#t (pumc. 3, m-x). Mopcko#t Bra B, marina,
BoineneHHuli ua BapeHueBa Mopsi, npy 6n1arolpUATHLIX MHWEBBLIX YC=
J0BMEAX pasMHoxaeTcsa 6e3 NpeaBapuTe/ibHON aganTauuy B AManasao-
He CO/leHOCTH BHellHe# cpeabl oT 5 Ao T0%e BXMOYHTENBLHO C ONTH:
MalbHBIM pocToM mnpu 20-40%e (puc. 4). Ha onTumanbHbIx CoJeHO=
CTAX XIPYTHKOHOCHUBI OOCTHr'aioT Ha 4-# neHb KyNIbTHBHPOBAaHUA YHC-
nendHocTn B cpeaweM 4.2-5.1 mam kn./mna, na 10 n 60%0 - coor-
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wetcrnewno 1,04 w 2.1 man ka./mn, Ha  pacnpechennoit no S5%e

cpene (GIMITOMOHKHe NpocTelIMX B NepBOM Macca)e HayyHaeTcs
e jUInroasliol nar-daasl, [Ipn aToM MakcumanoHag MAOTHOCTD
ryimrypnt oxkaamsaercs B 20 pas HMXe, YeM Ha cpefle onTHMalb-
nwal cononocti. Ilocne nepuoga pasMHOMEHNdS NPONCXOOMT Aerpana-

win ayerypisl u rubens ee kK 40-My AHIO KYyJIBTHBUPOBAaHHSA [9]
XiyTHKOllOCUbl, NpeABapUTellbHO afanTHPOBAHHbIE B TeYeHHe
1012 nne# x cpene coneHocTblo 5%e, NPHM NOBTOPHOM 3aceBe HaA'

vjmity ¢ TOR Xe CONeHOCTBbIO pa3dMHOXaoTcsa 6ea nar-dassl ¥ A4I0T
FIARCHMATILILY IO YHC/IEHHOCTH YXe B 8 pas MeHbUylo, YeM Ha cpefe
vananournie 30%e, OnHako agpanranua X 5%o HOCHT BpeMeHHBIH Xa-
panrep, llpocreitume normGaior uepea 35-40 aueil, BeposiTHO, cone-

mun BNe s B, marina, Kak U Aflg APYrUX XHBOTHBEIX, ABIg-
wicw npuruiockoit, BpemMeHRHo GoaoHMAB! BHIAEPXMBAIOT pacnpecHe-—
win cpeant o 1,.5%¢ ¥ mobbllueHne conenoctn oo 108%.. Ilpn pac—
puoeity cpoasl 4o 2.5 1 1.5%0 XNeTkM MNOMHOCTBIO YyTPAYHBAIOT
UM RHOCTH, aaMennaercs pa6ora naaBaTeNbHOr'O XIyTHKA, pas—

sinmuniy o upoucxoauT. Takoe peskoe pacnpeCHeHHe cpelbl Xry-
yuRoNooI nuiepxuBaoT 6e3 NpeabapuTenbHON! apanTauMd COOTBET-
viimanng o 11 u 5 neeit. BrixnmeaeMocThb MX 4epe3a Tpoe CYTOK Ha

cpenn vodienocrelo 2.5%e 6bita 41%, na 1.5% - 24%, dysxuuo-
WAL NAPYINOHNA MOJIHOCTBIO HCYE3aloT MNpH [i€peHEeCEHNHN XDYTi—

woloellon closa B cpeay coneHocTbio 36%a. [IpocTtefimne, npensa-
piato anantupopanHeie B TevyeHne 10-12 nHe# k coneHocTH 5%,
Nunee yoroliuuebel X oaibHelilleMy pacnpecHeHHI0 cpenbl ao 2.5 mn

|.A'Ne, RpoMONNAS IpaHMOA MX BHIXMBAHAS OTOABUraeTCH, MPOUEHT
WL MNRNINK KJIOTOK yBeJnunBaeTcd., Mopdonoruyeckre uaMeHeHUs

wiMmeanTew nayunag ¢ coneHoctu 90%., IMogpasiorcda kneTku B 2-
B pnoa kpyitnoe obbIYHBIX, COCTOdAlHe U3 2-4 AOYepPHUX SFeMeH—

1R, NTO CBHI0OTENBCTBYET O (U3HOJONHYECKHX H3MEHeHHdX B KileT—
wan 1Y, mmarina, npuBoAdWIMX K 3aMeldNieHHI0O IMTOKMHesa, [Ipouecc

ey ito aakanyuBaetcd. Ha cpene conerHocTwhio 108%e npocteii-
WHe AR MoT Ao 25 aHe#t, mMocTeneHHO YTpauuBasd NOOBHXHOCTD.
HamMonesnny puaononorudeckoro nopsaka Ha cpenax C BbICOKOH cone-
Wt ofpatuMel. [loclle “'Bo3BpalieHNss KMCYTHKOHOCUEB B Cpedy

WopMAnLol CONeHOCTH ABMraTellbHAag AKTHBHOCTh H pasMHOXeHHe
WA NOPMAIND YIOTCS, KPYMHbBle KNeTKM Hcuye3aioT. HapyweHue paaBu-—
tHn 1N IIOBLOUCHAYM COJIEHOCTH N0 oNpefelleHHOr'o Nnpefena HaGmo-

Wweelw Wy upocnobBoaHbix Gomonua., Ha cpene noebllugHHOH ConeHo-
van (10%e) B. saltans o6paayer 6onee kpynHoie ¢$opMbI: OO

IN (4 MKM nporue 8 MKM B KOHTPONEe, NPH 9TOM OHM CHIBLHO Bbi-
vunyrd npojlonsio (puc. 5). B kynerype Pl jaculans Ha cpe-
no cononocreio 10-15%. moasngiorca WwapoBHARbLIE KIeTKH, KpyNHee
Gk n 2 pnaa, M KNeTKH, CHNBHO BHITSHYTHIe NMpoaonbHo (puc.6).
Hafmojpnercy napylieHMe UUMTOKNHe3a, KOTOpoe MPOfIBAgeTCS B TOM,
Win oY 000 deleHie HaYMHaeTCsd paHblle, YeM 3aKaHYMBaeTCH
npmapymeo, B peayiabTate yero obpaayoTcsa ,KolloHun” u3 4-5

ke o, JHYIOPKUBAIOTCA 3a8KMOYNTelNbHble $aabl OelleHHSl XI'y TMKO—
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Puc.. 5. Bodo saltans.

1 - oBbluHBIE nEauBHAYYM, 2 - $opmet, naGronaeMile B cpege co-
ne”ocTbio 10%..

Puc. 8, Pleuromonas jaculans,

1 - ofblyHblit MuoMBHOYYM, 2-3 - dopmbl, HaBmogaeMble B cpefe
conenocteio 10-15%0, 4 — HopManbHOe OeNeHHe XLyTHKoHocua, b -
OTKIJIOHEHHs OT HOpMAalbHOr'O XOAa AelleHud MNPH BLICOKHX COJIeHO-
CTHX,
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I'ne, 7. Bodo caudatus, -

n - O6hlYHbIA KHOAUBMOYYM, O—e = dopMbl, HaGawnaemble MPH BLICO-
w0l cofleHoCTH,
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HocueB, ¥ B. caudatus ¢yHKOHOHANbHbIC N3MeHelUs NOogBIgIOT—
Ccd Npu NoBblWleHHH coneHocTu cpeanl a0 10-20%.: HepaBHoe [ele-—
HHe M HeNoJjiHOe pa3felleHHe NOYEPHHUX KIETOK; o6pasyioTca aHoMmalb—
Hble kfleTKH c 6 xryramu (puc. 7). ¥ xryruxkomocues ponos Cer-
cobodo, Rhynchomonas 1 Taumatomonas npr NoBbllWeHHH
conenoct# no 5%o oTMeualoTCd YMeHEBUIEHHE KJIeTOK B pa3Mepax,
HapylleHde MX OBUrarenbHO! aKTHBHOCTH, NpPaKTHYEeCKH He INPOHCXO-
ouT ofpasoBaHusg NCeBAONOAMH, MCYe3alOT COKpaTHTeNbHble BAKYOJH,
3Ha4YUTE/bHO 3aMedigeTcsd ¢arouMTos,

[lpuBeneHHble MaTepHansl COBOPSAT O CHOCOGHOCTH G0AOHMAO
GLICTPO apanTHPOBATHCH K H3MeHEeHHMI0 cojleHocTn cpeasl, Cnenyet
OTMEeTUTB, OAHAKO, YTO AajanTanud MX K NPorpecCUBHO YBelNYHBa-
weficgd CONEHOCTH BO3MOXHAa TONbBKO B clyyae oGorameHns KyJIbTy—
panbHO# cpeabnl opraHN4eCKMMHM goGaBKaMM — CIHPTaMH, NEelNTOHOM
u op. Ha ronoaHo#t cpene pe3Ko CHUXAeTCH YCTOHYMBOCTBL BCeX
H3YYeHHbIX BHMAOB K I[OBLIWIEHNI0 COJIGHOCTH Cpelbl M ee pacnpecHe-
HUD, PaaMHOXeHHMe XIyTHKOHOCUEB NPOMCXOOHT B 6Gonee y3KoM nua-
[nasoHe CONeHOCTH, PYyHKUHMQHA LHble HapylUIeHHs, BbI3BaHHbIe DEe3KHM
ee U3MeHeHHeM, HOCHAT HeoGpaTHMEIH XxapakTep, .

PasMHoMeHnue MopcKoro Buaga B. marina na MmunepanbHoi
cpene 6ea poGaBleHHd OPraHNYeCKHX KOMIOHEHTOB BOSMOXHO JMIIb
B HHTepBane coneHocTn 10-50%c.. I[Ipu pesxkoM pacnpecHeHMM cpe-=
oet no 1.5%ec unu noebiwleHun coneHocth Ao 108%c npocteftuime 6ui-
ctpo norubaior [ 9]. lpecuoBoansle xryrtinkonocust B, saltans,
B. caudatus H Pl, jaculans Ha cpene, He o6orameHHOM
pacTBOpPeHHBIMH OPraHNYeCKHMM BelleCTBAMH, DAa3BHBAIOTCH COOTBET—
CTBEHHO TONBKO Ha Cpefax C COJIeHOCTbIO, He npeBbiwaome# 5, 10
u 15%c (16].

Bce uayuyennvle 60Q0HHAOBI YCTOHYMBBEI H K H3MEHEHHI0O KadecT-
BEHHOro cocrtaBa cpefbl, XIryTHKOHOCUBI, BbIAEMICHHbIE H3 MNPeCHBIX
BOd, Pa3MHOXAIOTCHA B NepBOM Illaccaxe Ha CTEPHJBHON ANCTHANM-
poBanHo#i cpenme., Bomouuawsl mHAMpPepeHTHH! K COJAM Xele3a, MCKIo—
YeHHe ero M3 Cpeabl He BINgET HA HX XH3HeNedTelbHOCTBb [12, 16].

-TNpecHOBOOHBIE KI'YTHKOHOCUE MOT'YT HODMANbHO PA3MHOXKATH— '
Ca Ha cpepde, He cofep¥auel coned MarHusg [16]-. AnutenwvHoe
BpeMs cymectByoT Ha cpene 6ea MgS(Q, mopckme Buabt Gomomuna.
[onHoe MCKmoyeHHe M3 CocTaBa cpeabl cofleii marHma ( Mg‘Clz n
MgSO“ ) TopmosuT ux paasmTHe. OTCYTCTBHE B cpefme coflelt ka—
Mg M KaldbUHA MOPCKHE MI'yTHKOHOCHUBI BhlaepXuBaiT A0 7-10 nuedt

10]. JluMuTHPYIOT M MHHepalbHhle GHOreHH pasMHOXeHHe Gomo-—
Hua? B ycnoBHax sKCIepMMeHTA Yy HUX He CHHMXAaeTCd CKOPOCThb
pa3aMHOXeHHd Ha cpefax. 6ea MHHepanbHoro asota. [Ipum nosBnime-
HUM YPOBHA HHMTPATHOr'® asoTa B dopMe KNO3 ao 250 Mr N/na umm
ammonuitioro asora b popme NH, SO, mo 80 mr N/n me na6mone-
eTcd HH MOPJONOru4eCKMX H3MeHeHHH, HM M3MeHeHMN CKOPOCTH
paaMHOXeHus. OTCyTCTBHMe MM AedMNMT MHHepanbHoOro docdopa’
TOPMO3XT pasMHOMeHHe GOMOHUMA, OFPAHHYMBAET HX YHCIEHHOCTh
[10, 16] . Uccnenopanusa 3aBHCHMOCTH pasMHOMEHHs GOMOHMA OT
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coacpxalusi B cpefle MMHepalbHOrO dochopa B ycnobuax AByUTIeH-
no# KynbTypel Gomo+GaKTepnu oOHOro BHAA HoKasalu cleayiouee.
Ilpy MOHOKCEHHYHOM KYJbLTHBAPOBAHMH COAE€pXAaHHe MHHepanbHOro
dochopa B dbopme Kszo‘f BAMSIeT HA paaMHOXeHHe 6010 KOCBeH-
o yepea GaktepuanbHoe 3BeHo. [eduuut docdopa unau ero orcyr-
CTBHe B cpefe J/IMMHUTHPYIOT Pa3MHOXeHHe GakTepuii conyTCTBylole-—
ro BMAA M TeM CAMEIM CYIIECTBEHHO OrpPAHMYHMBAEIOT MJIOTHOCTBH MMO—
nynauud npoctefwnx. XryTHKoHOCHUbLI AOCTHrAIOT BLICOKON YHCIIeH-
IHOCTH [PH KOHUeHTpauuu B cpeae MHHepanbHoro docdopa 5.0~
10.0 mr P/n - omTnManbHas KoHUeHTpauMs Ang pocTa GakTepuit
conyTcreyomero suaa (10].

YcroliyppocThio 60A0OHHA B SKCNepPHMEHTANbHbIX YCJ/IOBHAX K
BLICOKHM KOHIUEeHTpauMdM MHHepalbHbIX coneit docdopa m asora
MOXHO OGBACHMUTL MNX CHOCOGHOCTHL. K PA3MHOXEHHMIO B eCTeCTBEH-
HLIX CHIBHO 3arpsaHeHHbIX Boaax, MaBecTHo, HampuMep, 4TO nIpec-
nopoaHele xpuaoMoHaas Dinobrion divergens ¥ Urogeena
americana, npencTraBuTeNn ONMMUIOTPOGHLEIX BOAOEMOB, B 3KcCIepH-
MOHTANBHBIX YCIIOBMSAX NPOABIAIOT BBICOKYIO YYBCTBHTEBHOCTb K CO-
lopXaHHiO MHuHepanbHoro d¢ocpopa B cpepe. KonueHtpanna 2 Mrr
PO, - neranbma nnm stux oprammamoe, a Chlamidomonas moe-
wusii, BcTpewaloumufica B 3arpasHeHHbLIX Bolax, B KCIepPHMeHTe
yCcTONYMB K AOBONBHO BHICOKMM KOHNEHTpauuaM aMMOHHHHOro aso-
Ta - po 0.1% [49].

Taxue MHKposNleMeHTH Kak COC]..Z ’ CuSOLf H CMeCh MHK-
0aNleMEeHTOB, NpPHMeHseMas ONd KyJIbTHBHPOBAHHS Bomopocnek [2] ,
N0 OKA3BIBAIOT CYINEeCTBEHHOrO BJ/MSHHA Ha POCT XICYTHKOHOCIEB B
RYNbTYpe [10]. :

3HAYUTEe/bHO AKTUBHPYIOT KYAbTypsl G0AOHHA paainyHble Opra—
IHyeckre Ao0GaBKH. '

JKcHnepUMeHTa/lbHO YCTAHOBJIeHO, YTO BUTaMUHEI KoGanaMuH
u 6uoruH B KoHumentpaumax 0.01 u 0.001 Mkr/mMna cooTBeTCTBEHHO -
daxTopel, cTHMynupylomue paamuoxenne Bodo marina [8] Oo-
finnneHne K KynbTypanbHON cpeae MeTHNOBOro, GyTH/IOBOro HH
©TH/IOBOrO0 CIMpTa B KOHUeHTpamuax oT 10 no 1000 mr/n BriabiBa-
@T HHTEHCHBHLIE pPOCT XryTukoHocues. Taxoft xe 3dpdekr BhIa3bIBa—
wr no6aB/lleHHLle K OCHOBHON cpelé aueTaT HaTPHd B KOHUEHTpauu-
wx 100 1 1000 Mr/n v pri6o-nenToHHBI 6yILOH, HPHUrOTOBJEHHBIE
Mo cynaka mo mpomucH (6] B xomeumoit komnenrpamuu 0.01-1.0%,
Xopowo aKTHBUPYIOT KYy/ILTYpPy GOOOHAA APOXMEeBON sKCTpakT,. y6u-
Thio GaKTepHH CONyTCTBYIOWEro BHAA, CTEPAABLHOE MOJOKO [7, 9,
12] . OnoHaxo Takas rpynna opraHHYeCKHX BemeEeCTB Kak NpOCThe
taxapa He3HAYHTENLHO yNydllaeT POCT KYJALTYpPbl XIYTHKOHOCHEB.

AXxTHUBHA AGAG® peaxunns cpeanass. Boaonu-
/1 o6MTaIOT B BOOOeMax ¢ paanuuHo# peaxmme# cpenp. Bodo
Wlobosus, B, minimus, B, causatus BCTpeYaioTcd B BO-
/lAX C aKTMBHON peaxnuef#t cpensbl, 61M3Kkof X HelTpanbHo# n no 8.5
[38]. B 6Gonorax, roe npeofnamaeT kucias peaxuusg, oburaet
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Puc., 8. PocT KynbTypsl Xry-
THkKoHOocueB Bodo marina
NpH Pa3lMYHOM CBETOBOM pe—
KHUMe.

1 - nonumaa TeMHOTa uIM oc-
BemeHHocTs Ao 100 nx, 2 -
1000 nx, 3 - 5000 nx, 4 -
25000 nx. Ocranbuble o6oana—
YeHHHA Te Xe, 4YTO Ha pHc. 2,

B. repens [3], B CTOYHBIX BOO&X C pH 2,2 - Pleuromonas
jaculans [46].

B ycnoBusix na6opaTOpHBEIX KYJALTYp NpeCHOBOOHLIE NpeACTAaBH-
Tenu 6oQ0HHO MOLYT pasBUBaThCd B cpeaax C pH oT 4 mo 10
BKJ/IOYHTENBbHO, B, saltans # B, caudatus paaMHOXawoTCd
B nnanagoHe pH cpensl or 4 A0 9 ¢ ONTHMABHEIM POCTOM COOT-
BeTCTBeHHo npu 7-8 u 6=7. XKusHeHHBIl OManasoH 'pH ana Pl
jaculans B aKcnepMMeHTaAbHBIX YCNOBMEX KoJjebnerca oT 4 no
10 opr onTumanbHoM aHayeunn 8-9 [16-_].

Mopckue Buabl paspuBawTcd B Gollee y3KOM AManaaoHe 3Ha-
YeHUi 'pH {or 6.4 no 8.5) c onTMMaJBHBIM DOCTOM B HelTpais-
Hoii cpefe [9] .

OcBemeHHOCTHbD, B skcnepmMeHTAaNLHBIX YCilO-
BHSX GOHOHHAB BhbIAEPXHBAIOT OCBelleHHoCTh Ao 25 000 nx {puc. 8).
OnHako CHABbHAZ OCBEIEHHOCTH YrHeTaeT KYJbTYpPYy NpOCTeHWHX.
[na cBeToBBIX cepuit, kpome cnaboit ocsemenmoctu (200 nx), xa-
pakTepHO pe3Koe CHHXeHHe UUCAeHHOCTH NPOCTeRWHX cpasy Xe I0o—
cne sKcHoHeHuuanbHoi ¢aavr pocra. [lpuyeM, yeM culbHee ocBe-
IMeHHOCTb, TeM paHblile U MHTeHCUBHee [POUCXOANT OTMHpAaHue Kie-—
rok. [Ipu 25 000 1k KieTKH yMeHblialoTcd B pasaMepax B 1,5-2 pa-
3a, HapyllaeTcs ¥X OBHraTelbHasd aKTUBHOCTb. ONTUMAalbHEIE yCJO—
BHSl AJI1 PA3MHOXEHHd XLYTHKOHOCHeB - IOJIHad TeMHOoTa HIH cla-
Gas ocmemenHocTh [9].

Y anvrpadmoneToB b i cBerT., Bonoonnnasr
npuMmepHo B 100 pas 6Gonee ycToiuuBbl K OO6NyYeHHIO KOPOTKOBOJ-
HOBEIM YAbLTpadHONeTOM, YeM caMble pe3NUCTeHTHble NpocTeidline, U
B 10 paa Gonee peaMCTEHTHEI, YeM cilopsl rpuba Aspergillus ni-
ger [19].

Mopckoit Bua Bodo marina, chnennanbHo He afanTHPOBAaH-
HEIf, BelAepXHBAaAeT oAHOKpaTHoe oGnyuenme poaoit 1,12 . 10Y apr/m»
UM eXedHeBHoe o6nyueHne 4 * 104 apr/mMm<. [lnga npecHoBOAHBIX
Buaoe B, caudatus, B, saltans MaKCHUMallkHO NnepeHocuMas
ooHOKpaTHasi Ao3a yabTpaduonera cocrtapaser 0.73 . 105, ana -Pl,
jaculans - 0.16 -1 9pr/MM2. XryTukoHocust Mor'yT pasaMHO-
KaTbcs, HECMOTpPS Ha eXe[HeBHOoe OGJAyYeHMe B TedeHHe HeCKOJlb-
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KHX NeT 3HayYATeNbHbIMU Oo3aMu Y@P-cBeTa clnekTpanbHON JHHUH
ah3.7 uMm, Tocne noBTopsiowuxcs .06Ay4eHU GoNbLKMH OO03aMH OHH
ARANTHPYIOTCA K NpaMoMY AeficTBHIO KOpPOTKOBOJNHoBoro Yd®d-ceera,
KoTopblf MocTeNMeHHO U3 dakTopa Nodaeigiomwero npeppamaeTcsd B
daxkTop cTuMynnpywouwrit. B peayneTaTe orGopa Ha YCTOHYMBOCTBH K
QOCTPYKTUBHOMY Bo3nelicTBuio Y®d-cbeTa BO3HHKAIOT NUHHUHM KIYyTHU-
KOHOCLEB, OTIMYAaWNeCH OT MCXOAHBIX Goibliedl CXOpoCThio Pa3M-—
NHOXeHUs M CNOCOGHOCTBIO AoCTHraTth Goibliedl MIoTHoCTH M 6e3 06-
nyvenus [18—20].

ToxcuyuyeckKkine BewWwecTHBa. B ounCTHBHIX
Q0OpYXeHUSX HA PAdHBbIX CTYNEHAX OYMCTKH 6bITOBBIX M CTOYHBIX
MO, a TaKkxe B nouBax Nocile o6paboTKH ee paaNUYHbLIMK repbunu-
fnaM Hapany c 6aKTepusMHM B MAaCCOBHIX KOJMYeCTBAax pa3BHBAa0OT-—
on Xrytuxkobble ceM. Bodonidae, O6wuHO nomMmHupyloT B, glo-
bosus, B, caudatus, B, saltans, B. putrinus, B, mi-
nlmus, B. angustatus, Pl jaculans u ap. [12, 39, 58].

B skcnepmMeHTax, npoBoauMBIX B Haweit naGopaTopuu MO H3y-—
YaeliHlo gecTpykuuu d¢eHolla B MoOdeNbHLIX GHMoLeHo3ax, 6omOHUALI
)ABBHBAIINCL BO BCeX OMLITHEIX BoloeMax (akBapmymax w cadkax).
Hmcoxas uncneHHOCTh XryTukonocuerp {(mo 0.5 . 106 KiL/Mn) xa-
pPAKTEpHA ONA aKBapMyMOB, B KOTOPHIX [POMCXOAHT HHTEHCHUBHOE
paspyuweHne deHona, HamGonee yacTo BCTpewaloTCd Te Xe BUABI,
NTO W B NPUPOAMEIX 3arpsaHeHHbIX Bopax: B. saltans, B. cauda-
tus, B, minimus, B, repens, Pl, jaculans [21, 22]. B cne-~
NMaNbHLIX SKCIIEPUMEHTAax olpeAelleHa YCTOWYHBOCTbH HEKOTOPBIX OO—
MHHUPYIOUIMX BHAOB K TaKMM TOKCHUKEHTAM, Kak Nepxjiopar aMMo-
uHN, Meab, ¢eHoON, a TAkKe K repbuumpaM — aTpasuHy M MOHYPOHY.

[ehcTene nepxnopaTta aMMOHNS B KoHueHTpauusx ot 30 no
1000 mMr/n npoeepanocs wa B. caudatus, B, saltans n PlL
Jaculans. [lepebie 8-9 AHeli KyALTYpPE XFyTHKOHOCLUEB MHTEHCUB—
O PacTyT NPH BCeX KOHUEHTpAauMgX TOKCUKaHTa, Xpome 1000 mr/m,
JaToM nmpomcxoaMT MeAlieHHOe OTpaB/leHHMe NPOCTeAWHX B pel3ylbTa—
Te KYMYJNSTHBHOrO AelfcTBUA NepXiopara aMMOHHS [12]: saMeana-
2 TCH ABUraTenbHas aKTHBHOCTb, dopMa Tena okpyriagercs, Hapyuwa—
8TCA UHTOKMHE3, KyNbTYPhl XIYTHKOHOCUEB ObICTPO AerpagupyloT.’
HopMmanbHoe paaBurne B, caudatus BO3MOMHO IIPH KOHUEeHTpa-
nHM nepxaopaTa aMmorus 80 mr/mn, a B. saltans y Pl, jacu-
lane - npu 30 mr-na, [Ipy 3THX KOHUEHTpPauMaXx HeT OTKJIOHEHHH
B JIBUraTe/IbHON AKTHBHOCTH HpocTeflINX, CKOPOCTH PA3MHOXEHHH
M MAKCHMAILHAY IJIOTHOCTL KYNBLTYP He OT/IMYalTCHd OT KOHTpPOAd.

Tokcunueckoe npeficteue Mean (cynobara meanm) Ha GecuBeT-
NMX XCYTHKOBBLIX NPOABISETCH NPH KOHUEHTpauWd B cpefe BbIlIe
0.01 mr/n Cu'Y. Mpu 0.02 mr/n CUW'" rubenn mactynaer ma Bro-
po cytkn. TokcHyeckoe aeficTBHe MeOH OT/AMYA@TCH OT TAKOBOr'o
llepXfopaTa aMMOHHS TeM, UTO yrHeTeHHe paaMHOXeHua ¥ rubenn
Il CONMPOBOXAAIOTCHA OTKJIOHEHHAMH B NOBeAeHMHM M MophonoruH.

XryTukoHocuns! NPoOSBJAIOT BHICOKYIO YCTOHYHMBOCTL K deHONy,
MONYPOMY K aTpaauny. B. caudatus - THNUYHBIA Momucanpo6, MH-
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TEHCHBHO DA3MHOXAeTCs B Cpefe NpU KOHIeHTpauuu deHona

1000 mr/n [21]. Toxcuyeckoe ero geficteue Ha B, marina
NMPogBNdAEeTCA NPH KoHUeHTpauuu, npebsiwakoumeit 100 mr/a. Ooasl
denona 500 u 1000 Mr/n MrHOBEHHO BBLI3BIBAIOT OTEPI0 ABHUrarTelb—
Hoit AKTMBHOCTH MIyTHKOHOCua. Yepea cyTkm npu KoHueHTpauuu de-
Hona 1000 mr/n Beixusaer 50% mnpocrefiwmx.

XKryTukoHocubl HOpMAalbHO PA3MHOXAIOTCA HAa cpenax C MOHY-—
pPOHOM MpH KoHueHTpauuu no 100 mr/n., Pesakoe yrHereHue CKopo—
CTH PA3MHOMEHHd NpoHcXoOuT npu node 500 Mmr/n - npocreifiwne
MNOCTeMEeHHO YTPAaYMBAIOT NMOABMXHOCTL. [IpH MocieaywlleM yBelnye-
HAHM KOHUEHTpauun MoHypoHa Ao 1000 Mr/n paaMHOXeHHS XIyTHKO—
HOClleB He MPOUCXOAMT, KYNbTYpbl NpocTeHIUHX NOCTeleHHO Aerpa-—
aupylor kK 10-My nHio.

" BrigBneHa OYeHb HU3KAf YYBCTBHTENBLHOCTb XIYTHKOHOCLUEB X
aTpa3anHy. CKOpPOCTb PA3MHOXEHHS H MJIOTHOCTb MOMYJSLUHM CHUXAa-
I0TCH NHWBL NpH KoHueHTpauuu -B 1000 mMr/a. MopdollorHyeCKHX Ha-—
MeHeHN}, HapylleHUd NOOBMXHOCTH M T'MGefM K/IeTOX He MPOMCXO-
aur (9].

UHaMeHYUHBOCTSB. Kax nmokasasiBaioT conenmuajbHo
npoBeAeHHble 3KCHepUMeHTalbHble UCCIeAOBAaHud [9, 13, 24] , Xry-
THKOHOCHBl o6nlafgalT GoNbloOi MHAMBHAYANBLHON H3MEHYHUBOCTLION
dopma u paamepbl 6oaoHMaA, MX CHOCOGHOCTL k MeTaGonuM M ABH—
raTenbHas AKTHBHOCTH MOI'YT 3HAYNTENLHO BapbHpOBATL B 3aBUCH-
MOCTH OT (PUIUKO-XUMHYECKHX NapaMeTpoB cpenbl, [Ipu moBbIlIeHMH
Temneparypel oo 30-40° kxneTk# yMeHbWaoTCHs B pasmepax, a IpH
OTHOCHMTENLHO HU3KHX Temmepatypax (1-5°) nabmonaercs aamen-
JleHMe OBUraTel/IbHOM AKTHBHOCTH M yBe/lMYeHHMEe pasMepa KIeTOK B
1.5~-2 pazsa. HoBeneHue ofuel KOHUeHTpauUWUH colleii OO MOPOroBBIX
SHaYyeHUH BBI3bIBAeT MOTEPI0 ABHraTelbHOH AKTHBHOCTH, a TaKXe
YKPYNHeHHe KJIeTOK, HAcTymnapumee B peadylbTaTe 3aMe/yIeHAsd Npo-
necca pasanesieHus NMPOTONJA3MEI MeXAY NOYepPHHMMH sJeMeHTaMH.
Y HexkOoTOpbIX BHAOB INPH pe3KOM YBeJIHYEeHUH COJ/IGHOCTH MOABIA—
jI0oTCHl ypoanuBbie ¢OpMbI C NCeBAONOAHANBHBIMH W KamnjeBUIHBIMHI
BBIPOCT &MH [24]. HaMeHeHus B noBefeHuu U dopMe Tesla HPOUCXO—
OAT nocne obny4YeHHs KODPOTKOBOMHOBBIM yhnbTpaduonetrom. Teno
HCYTUKOHOCHEB YMeHbllaeTCs B pa3dMepax M OKpyrnageTcd A0 Wapo-
o6paaHo#i ¢opMbl, YTO CBS3aHO, BepPodATHO, C Aeruaparaunei, B pe-
aynbTate o6NyYeHHMd Non3apolue $OPMBI XIYTHKOHOCLUEB HaiMHAaoT
aKTHBHO NJABAThb [12].

llaposuanas ¢opMa KileTox HaGhionaeTcs y GOOOHHA M IIpH
nepeHeCeHUN B lLIe/IOYHYIO Cpeny (‘pH 8f9) HAn npy gobGaBeHMHM
TOKCHKAHTOB, Hanpumep Nepxijopara amMmohus ao 100-1000 mr/n
[24]. B HOpMe paamepnl m dopMa KJ1eToK MOryT BapbHpPoOBATbhb B
3aBUCHMOCTH OT $aabl pocTa MNONyNAuUHK [13, 24].

BriaBnenne xapakrTepa Mopdolornyeckoll H3MeHYHBOCTH XIy-—
THKOHOCHEB BechbMa CYWIeCTBEHHO ANA ONpedefieHUd I[PHHaANeXHO—
CTH TOr0 UMM MHOI'O OpPraHu3Ma K OaHHOMY BuUAY.
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r'B.KyasemMu=n

BHUOMACCA U CTPYKTYPA
NMNITAHKTOHHLIX $HUTOIEHO30B
WBAHBKOBCKOIo BOAOXPAHWIIHUIIA

YyacTtok Bonrr no o6paaopanug BoaoxpaHunuma o6cneaoBad-
ca B 1913-1815 rr, cneunanbHOM KOMHCCHell MO H3BICKAHHIO HOBBIX
MCTOYHHKOB BoaocHabxenua Mocksrl, Hapany c o6wuMu Bompocamu
cainTapHolt oueHxt Boa, MccllenoBancd ¢UTONAAHKTOH t33, 34]. B
nepBhle ABa roaa mnocne oSpasoBaHus HWBaHbKOBCKOro BOAOXpaHHUNH-
wa (1937-1938 rr.) ero NNaHKTOH AOBOJLHO Noapo6GHO GLIN H3yHEH
E.C. HemnasecTHoroii-Xanuunoi [30]. ITocne pekOrHOCUMPOBOYHOI'O
peitca, npoBegenHoro B Kouue aerycrta 1953 r. K.A. I'yceso# [7].,
c 1954 r, ¢uronnaHKTOH aToro BoAoeMa HccllenoBanca HHcTuTyTOM
Guonorun BHyTpenHnx Boa AH ‘CCCP [2, 8-12, 21, 26, 2’7]. Heko-
Tophle KpaTKHMe CBedeHHd coaepXaTcs B paGoTax ApPYrUX aBTOpOB
(1, 297. ‘

HmMelomuecss naHHble HO3BOJAIOT NPOCIEANTE OCHOBHBIE 3T AllbI
cMeHbl B GopMHpOBaHHa (HTOMAAHKTOHA B 3TOM BOAOXPAaHUIHLIE,

B pekxe no saperynaupoBaHus [34] OCHOBHONI ¢oH ¢HTONNAHK—
TOHa BeCHOM M OCeHBLIO CO3MABANH AHATOMOBbIe M 3elfleHble BOAOPOC-
nu, cpeam KoTopelx mpeobBnanany Melosira italica (Ehr.)
Kiitz,, Asterionella gracillima (I—Iantzsch.) Heib,,
Fragilaria virescens Ralfs, Dictyosphaerium pulchel-
lum Wood, Pediastrum duplex Meyen, P. boryanum
(’I‘urp.) Menegh. u ap. B neTHui#i nepuoa no-mpeXHeMy AOMU-—
IIMPOB AN OHATOMOBbBlE, HO YXe B COMPOBOXAGHHH CHHe3elleHbIX, OC—
HOBHag Macca KOoTOopelX noctynana u3a BepxHeBonickoro BoaoOXpaHu-—
nuwa npu c6pocax B peaynbTaTe NpoBefeHHMs CYONOB yepe3 NOPOrH,
OnHAKO KX YUCIAEHHOCTb y¥e K ycThio p. llowu aameTHo cHuxa-
nacb. Huxe no rTeveHu0, HA rmyGOKOBOAHOM Yy4dacTKe, $pOPMHPOBAa-
csl HOBHIH INIaHKTOHHBIK GHTOLEHO3,

OcHuoBHoO# ¢doH duTonnanxkrona Bonru or Kamnuuua (6GuiBumit
r. Teepb) oo c. Capenoba cosnapamu Aphanizomenon flos-
aquae (L.) Ralfs, Microcystis aeruginosa f. flos-
aquae (Wittr.) Elenk., M., pulverea (Wood) Forti emend.
Elenk,, Gloeocapsa limnetica .(Lemm.) Hollerb., u Buamn
pona Anabaena, 4YHCIeHHOCTb KOTOPBIX K KOHUY ydYacTKa yBe—
IMYUB ajlach OCOG6eHHO 3aMeTHO,
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buronnaskton p. UWown no yucneHuocty 6vin MHOro GenHee
BO/KCKOI'0O, HO He ycTyman eMy o pasHoobpasuo (103 u 106 Bu-
0OB ¥ pa3HOBHAHOCTell COOTBeTCTBeHHO)., OCHOBHOE OT/HYME 3AaKilo=
yanock B HaGope NOMHHHUpylomux BuaoB. BecHolh npeo6Gnanamn Sy-
nedra acus Kiitz,, Dinobryon divergens Imhof, Aste-
rionella gracillima, Synura uvella Ehr,, netrom - Dino-
bryon divergens, Pandorina morum (Mi.ill.) Bory,
Eudorina elegans Ehr,, Oscillatoria limosa Ag.,, O,
lacustris (Kleb.) Geitl, u Buoni Anabaena., Ocennwo 3ene
Hble M CHHe@elleHble BOAOPOC/]H COKpaTHnu obunue, B 3aMeTHOM KO-
nuYyecTBe BCTPedalliChk TOJLKO 30J0THCTbIE _(Synura uvella, Di-~
nobryon divergens) M ONaToMOBbIe Fragilaria vires-
cens, Synedra ulna (Nitzsch.) Ehr., Melosira va-
rians Ag, '

B nepeuii xe roag mocfle saperympoBanus (1987 r.) mauanac
MolwHag MepecTpofiKa NNAHKTOHa IO BceMy BoaoxpaHumuuy. [lo Bu-
AOBOMY, cocTaBy, HaBopy NOMHHHPYIOLMX BHUAOB M OGHMIMIO BOOOPOC-
nei peaxo. o6ocobunuce 3 nneca: Bomxckuii (ot Kanununa no 6bip-
wero yctha p. llown), HUpanbkobcku#t (ot lllomm mo IIOTHHBI) M
Wownncku#t (no nonunam pex lllown u Jlamsr).

Ecm panee yuactky Bonrm no ycrea p. Uowwn 6w cBoiicT-
BeH AHATOMOBELI} NNAHKTOH Oaxe B nepunoa cGpoca uBetyuweil CHHe-
3e/leHBIMH BOAOPOC/IIMH BOAbl M3 BepXHeBO/XKCKOro BOAOXpAaHHMMLIA,
TO Nocne 3aperyiMpoBaHHMd B TedYeHHe BCero JeTHero Hepuoaa cra-
nun npeobnanaTh 3elleHble M CHHe3elleHble,

Ewme 6onee cyllecTBeHHad NepecCTpoiika Npouaodwna B Mpanbp=
KOBCKOM Mnece, rge paapurhe Aphanizomenon flos-aquae
u Microcystis aeruginosa Kiitz, emend, "Elenk, BHhabl-
pano ueeTeHue bBoabl. [floMuMo aToOro agech peako BoBpocio obumue
A¥aTOMOBLIX BOAOpPOCIHel, B TO BpeMda KaK KOJIMUECTBO 3eJIeHBIX Cy-—
IeCTBEHHO CHUSHMIIOCH, '

¢uronnanktor Hlommnckoro mieca uaMeHWiICd B MeHblIe# cTe-
neun, YucnenHoe pasBuTHe BCeX r'pylnn Boaopocnei 6bIo Mo-Ipex-—
HeMy HeBellUKo, HO Ha o6meM  ¢oHe ManooGUILHBIX CHHe3e/IeHbIX M
OMaTOMOBBIX HECKOJIbKO BO3pPOCia pOJlb NHPOGHUTOBEIX (Glenodi—
nium), 3B IEHOBBIX (Trachelomonas) U S0JOTHCTBIX (Di-
nobryon) Boaopocieit. .

[Io PogoxpaHuaMuUly B LeJOM B NepBble ABa rola ero CyiecT-—
BOBAHHA HA NepPBOM MecCTe IO YMCJIEHHOMY PAa3BHTHIO CTOH/IM CHHE-
3elleHble, U3 KOTOPBIX B LUBeTeHHMHM BOAbBI NpHHHMANM y4dacTHe 5 Bu-
noe: Aphanizomenon flos-aquae, Microcystis aeruginosa
Anabaena flos-aquae (Lyngb.) Breb., A, spiroides
Kleb,, A. inaequalis (Kiitz,) Born., et Flah, Oanaxo
MOWHOCTL LUBeTeHHs, CYafA MO HHUCIEHHOCTH K/eTok, 6vila HeGoAb-
wo#t [30]. ) ‘

[MpoBenennnie JI.I'. Byropauo#t Ha 17-19-Mm roay cywecrtBoba-
nua Bopoxpanmmuma (1954-1956 rr.)) nccnefoBaHMd NoKasamnd, 4TO
ofmas NPOAYKTHBHOCTb e€l'0 3HAYHTE/LHO Boapocna (6uomacca B
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llepHoA NeTHero MaxkcuMyMa pgocturana 20-45 l"/MS), a pasaHooGpa-
nMe 3esedblXx Boaopociaelt ysemuuunocs ¢ 89 no 109 rtakcouos. Ipu-~
1eM oCOOeHHO 3aMeTHO YBEJHMYUIHUCHh YUCJO BHOOB M obunue npea-
craBuTeneit nmopagka Chlorococcales, cpugeTensCTBYOWUX O
layanbHBIX 3Tanax 3BTPOGHPOBaHNA BOAOXpaHUINma, B nnaHkToHe
cTany oGHNbHee -pa3BUBAaThLCA paHee He BCTpeYaBliMecsd WIAH BCTpe-
wapluIiMecd eAMHAYHO TakHe Buabl, Kak Stephanodiscus hant-
zschii Grun,, St, binderanus (Kutz.) Krieg.,, Nitzs~
chia acicularis W, Sm,, Aphanothece clathrata W, et
(;, West,, Lyngbia limnetica Lemm, u HexkoTopnle Opyrue,
YTO CBHAeTEe/IbLCTBYeT 00 M36LITOYHOM NOCTYMN/JIEHMM B BO/loeM pacT-—
BOPEeHHOI'O OpPraHuyeckoro BeuwecTBa, [ToMuMo aToro peaye oBoana-
yulach MHAMBMAYAanbHOCTL Niecob, npudeM B lllomuHckoM Hayanochb
NeTHee LBeTeHMe BOALI CHHe3elleHbIMH,

MaTtepuan u MeToamka

HccnepnoBanne dutonnankToHa MBaHbXOBCKOro BOAOXpPAHHNMIIA
npopoaunock Hamu B 1970 (29-30 mas, 12-14 cenrabpsa), » 1972
(6-9 mas, 10-14 mionsa, 29-31 miona, 9-11 cenrabpsa, 19-21 okrat-
pa) u B 1975 rr. (28-30 wiona). Kpome Toro, o6paGoranbl npoGol
aa 1958 r. (17-21 maqa, 8-14 uwons, 12-15 mona, 10-13 asrycra,
13-14 centabps), mobeano npenoctapnernrre JI.I. ByropuHod.

MeTtonbl c6opa n o6paGoTku npo6 QUTONNAHKTOHA ONHCAHBI pa-—
nee [22]. B 1958 r. paccuuTbhiBanack cpefnHad Guomacca ang 3-
METPOBOr'O MOBEPXHOCTHOr'O CJIOH, & B NOC/eAyloWUe COAbl = AJd
ncero cronba Boabl OT NOBEPXHOCTH A0 AHA.

T'panuna mexay Bomkckum v UBaHBLKOBCKHMM NjleCaMu NpPOBO-
naurcg Hamu, Tak xe kKak [.A. JlacTouxmHbIM E28] n E.C. Hena-
nectHoBoi=-XaauHuoi [30], no ycTtbio p. Lloum. :

PeaynbraTw HabmooeHH#R

B 1958 r. B cpaBHenun c 1954-1956 rr., B cTpyKType M npo-
AYKTHBHOCTH MJIAHKTOHHBIX OUTOLEHO30B CYMECTBEeHHbIX OT/MYUH He
a6 monanocs,

B Becenunft nepuon (cepeamuHa Masi) dMTONMAHKTOH BOAOXpa-
nunnma 6bin noBoibHO Gorar (rTa6a. 1) B ocHOBHOM 3a cyer AmMa-—
TOMOBEIX, Cpefld KoTOpuix B BomxckoM mnece npeobnanann Syne-
dra ulna (1.6 r/m3), Melosira italica (0.6 r/mM3) u Ste-
phanodiscus hantzschii (0.4 r/m3). B lommncxom naece
IIAHKTOHHble (UTOLEeHO3bl GbIMM CTPYKTYPHO ClOXHee, C INpeBain—
pOBaHMeM Ha pasHbIXx cTaHuMax St, hantzschii (4.9 r/m3)
Melosira italica (8.6 r/mM3), Synedra ulna (2.2 I‘/Mé).
“lephanodiscus astraea (Ehr.) Grun, (1.2 r/m3),
Asterionella formosa Hass, (0.4 r/mM3). Obumsnee anecob
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pasBHBANUCL 3eneHble, NUPOPUTOBLIE M 3BIrJ/IEHOBble BOAOPOCIH
(rabn. 1).

[InankToH HBaHbXOBCKOro nneca, ocoGeHHO B BepXHeil 4acTH,
6ul1 CcXOX C TakoBbiM lllowmHckoro, onHako nepef NMIOTHHOR npHoG—
peTan HepThl MHAWBHAYanbHocTH. OCHOBHLIMH BMAAMH BeCeHHero
nnaskToHa aBasmce Asterionella formosa (2.9 r/M3),
Melosira italica (2.4 r/M3) u Stephanodiscus hantzchii
(2.1 r/M3).

B konme Becennero nepuona (cepenmsa uiona) 6Gumomacca du-
TonnaHkToHa B Bomxcxom n lllowmHckom nnecax cuuaumnachb(raéa.l),
a BuAoBoOEe paaHooGpaaue Boapocio. OcoGeHHO 3aMeTHO 3TO NPOABU—
nock B MeNKOBOOHOM 6EHICTpO nporpebaeMom lllownHcKoM mnnece.
3neck Hapsay co Bce elle o6uianHoit Melosira italica (2.4 r/m3)
CTa/M BCTpedaThbCd cHHe3deneHwe poaopociu: Anabaena sche-
remetievi Elenk, (0.37 r/M3), A. hassalii (Kiitz,) Wittr.
(0.14 r/M3), A. flos-aquae- (0.12 r/m3).

B.ViBanbkorckom niece, rie BoaHad MacCa He ycnena TpaH-
cpopmupoBaTbCcd, NpoAo/DKanack BereTauMsi AHaToMed, NOCTHIUIMX
B pa3BHTHM anores. Ma NpUBenNeHHbIX Bbille AOMMHHDYIOWXX BHIOB
MalCKoro mnjlaHkToHa B HIOHe He BCTpedanuch Tolbko Stephano-
discus hantzschii, 3arto nossumce St. astraea (1.5 r/m3)
n Diatoma elongatum (Lungb.) Ag. (1.8 r/M3), a 6uo-
Macca Melosira italica Boapocia no 12.6 r/m3.

B netuunii nepuon (mione, aBrycTt) 6GHoMacca ¢UTOMIAHKTOHA B
BomxckoMm u llommackoM nsecax AOCTHUCNAa CBOUX BBICUIMX 3Haye-—
Hnili, a B IBaHbKOBCXOM - CcHH3uNack. Bupoeoe pasHoo6pasue nnaHk—
TOHA MO BONOXPAHH/MILY B IeJiOM CTAHOBUTCH MAKCHMAalbHbLIM, OAHAa-
KO NpeacTaBHTe/M CHHe3elleHBIX Boaopocinefi oGMIBHO pa3ByUBamMCh
miweb B llownncxom nnece (ra6a. 1), npmuem Tonbko OBa BHAA —
Aphanizomenon flos-aquae (2.99 r/mM3) ¥  Anabaena
scheremetievi (1,68 r/mM3®) - MoxHO OTHecTH K npeBamupyio-
.wKuM. B MpaubkoBCKOM Xe Niece BCTpeualcsd Tolbko A, schere-
metievi ¢ 6Buomaccoit Bcero B 0.51 r/m3, Ocuoby xe Gmomacchl
agechb M B JIeTHHII TlepuoA NpoAoJXalli COCTABIATH AUATOMOBLIE BO-~

aopQcn (Melosira .italica - 0.5-9.2 r/m3, Stephanodis-
cus binderanus - 0.4-1.67 r/M3 u np.) B CONPOBOXOSHUH
seneunix  (Pandorina morum (Miill.) Bory - 0.35 r/m3)

u mupopuroBeix (Glenodinium gymnodinium Perand -
0.87 r/m3, Ceratium hirundinella (O.F.M.) Bergh -
0.59 r/m3).

Ocenblo (cepenvna cenTsGpsi) NMpeACTaBUTENH BCeX OTAENOB
BoAopoCnel, MCKJI4Yag ANATOMOBbLIX, Pe3KO COKpATHAM YHCIEeHHOCTH,
MJ1aHKTOHHLIE (GUTOLEHO3L! MO BCeil aKkBaTOPUM BOAOXPAHMIMIIA CTa—
N MOHOAOMMHAHTHBIMHU (Melosir‘a italica 1o 10.6 r/m3), 06-
wasa 6uomacca ¢uTonnaHkToHa B Bomkckom u llownHckoM nrecax
cHM3uNacb, a B MpaHbkoBcKoM - yseanmuunack (ta6n. 1).

B 1970 r. npoBeneHnl OBa peiica — BeceHHuMil M oceHHUi. Buo-
Macca ¢(HMTONNAHKTOHA Kak Ha OTOEeNbHBIX CTaHUHAX, TaKk U B IJe-
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cax B leNoM He MpeTephesla CyMecTBeHHbIX H3MeHeHu# (Tabn, 2)
No CpaBHeHHIO C TeMH xe mnepuonamu 1958 r. B BuaoBoM Xe co-
cTaBe npouaowna ray6okad nepecrtpoika. [Ipexae Bcero Heob6xoam-
MO OTMETHTbL BO3POCUYI0 PONb B IMJIAHKTOHE 3eNeHblX BOAOpOCHeil
(ocoBeHHO Chlor‘ococc_ales) C BBICOKHM BMAOBHIM pa3HoobGpa—
aneM, HaGmonanock ob6uneHoe pasBuTHe BHUAOB pona Stephano-
discus (St. hantzschii var. pusillus Grun,, St. tenuis
Hust,, St. subtilis (V. Goor) A, Cl,, St. alpinus Hust,,
St, invisitatus Hohn et I—Iellerman), KoTopule B 1958 r,
BCTpeyanuchk efnuHHyHo. Bce sty BuAb, 3a HIIOYeHHeM MepBOro,
JBNAIOTCA HOBbIMH ans dnopet -CCCP [20,23, 25].

MoMuMo yBenuueHHWg BHAOBOrO pasHoobBpaaus, KOTOpoe KOCHY-
lock BCeX OTAelIoB Boaopocieli, NPOM3OWM M3MeHEeHHUS M B CTPYK-—
Type ¢uToneHO30B. MX ocobeHHOCTH neecoofpasHee NpoaHalIH3U—
poBaTh Ha OpuMepe Gonee naipoGHoil cvemku 1972 r.

B nayane mas 1972 r. B cBasu ¢ Temno# norogoit (Temmepa-
rypa Boast 12-13°) no-BceMy BonOXpaHHNMWY yXe Habmoaanoch
HWHTEHCHBHOe paapUTHe ¢uTonnanktona (puc. 1). B BomxckoMm noro-
Ke npeobnananu amatomen (75-97% obmero cocrasa), B llowun-
koM nnece (cT, 7-13) Hapsgay C HUMEM B 3aMETHOM KONHYECTBE
HPUCYTCTBOBAJM MNpPeaCTABUTENH OPYIHX OTAEeNOB, OCOOEHHO M3 3e-
JeHBIX ¥ MUPOGUTOBBLIX Booopocneil.

Moyt no Bceit akBaTopuu BoAoXxpaHunuuia GeapasaaellbHO r'oc-
noacreoBan Stephanodiscus hantzschii var, pusillus
(2.67-6.32 F/MS) - fokasartenb O{-Me30cCcanpobHbIX yCNOBHIii, H
Tonbko B llowMHCKOM Milece OH HECKOJIBKO YCTYNaNl YHCIEeHHOMY
paseuTio Melosira italica (4.8 r/m3) - npeacTapuTenio O —
/1 -Me30CcanpobHOCTH.,

HauBonee MHTEHCHBHOe uBeTeHHe Boabl oTMeuanocht B UlomuHe
ckom miece (ecr. 9-13) u Ha cr. 22 - B UpaHbkoBckoM. K niaoru-
ne '2C 6uomMacca PUTONNAHKTOHA CYWECTBEHHO CHHXAalachk U B Ka-
nan uM. MockBEl mocTymana Boda, ofeaHeHHas nnaHkToHoMm (puc. 1).

B konue BeceHHero nepuopna (BTopas Oekana HMIOHSI) OTHOCH-
reabHOe OGHIIe OMATOMOBBIX BOAOPOCHeldl Ha GONbWMHCTBE CTAaHUOUH
HOCKONMBbKO COKPATHAOCHL 3a CYeT Bo3apoclueit GuoMaccel CHHedelle-
NHIX U 3eNeHbIX, MPH 3TOM cocTaB GHTOMIAHKTOHA cran Golee Mo-
aanuaeiM (pue. 2). HauBonee cymecTBeHHaa CTPYKTypHas HepecT—
polika coobmecTBa npouaowia B BepxoBbe Bomxcxoro naeca (crt. 1,
2), roe ueHozooBpaaymas poiib OT AMATOMOBLIX Hepewsna K OHPoO-

I'wec. 1, Pacnpenenenne CpelHeB3BEUIeHHOH GHOMACCHI (UTOMIAHK—
voia (r/m3) -8 maa 1972 r.

n - cCHUHe3eneHble, 6 - 30JIOTHCTHIE, B - AMATOMOBBIe, I' — NMUPOGU-

Tonple, O — 3BIICHOBBIE, @ — 3elleHble, X = OTOEJIbl BoOoOpoCIel
¢ Majnoit 6uomaccoii, 1-28 - Homepa cTaHuuii.
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Taénuua 3

CpenHep3BelWleHHaa G6uoMacca ¢utonnaHkTona B 1972 r,, r/m3

Orpen’ 6-9 Y |10~-14 YTI|[29-31 VII|9-11 TX [ 19-21 X
CuHeseneHsble ...| 0.047 1.127 2,100 2.085 0.415
3onotucreie .....| 0.094 0.113 0.031 0.007 0.010
OuaromoBbie ....| 5.192 5.772 5.556 2,830 1.355
XenrtoseneHnle 0.003 0 0 0 0
Mupoduroewie ...| 0.278 0.574 0.371 0.149 0.014
dBraeHoBble ....| 0.149 0.120 0.180 0.142 0.041
3e/IeHBIE .v.uvee.s 0.453 0.847 1.450 |. 0.899 0.204
O6unit coctTam 6.216 8,553 9.688 6.112 2,039
¢purorriM  ( Peridinium, Cryptomonas ), sonorucreim  (Sy-

nura) H 3elleHBIM (Chlamydomonas) BOAOPOCIAM,

B MenkoBonHOM n 6Gonee Tenaom llomnHckoM nnece Hapany
c muaromesmnm Melosira italica (6.35 r/m3), M, granula-
ta (Ehr.) Ralfs (1.04 r/m3), Stephanodiscus tenuis
(0.53 r/mM3) o6urabo pa3BuBajuCh CHHe3elleHble, U3 KOTOPLIX B
NMIaHKTOHe MpeBanupoBain Anabaena lemmermannii P, Richt,
(1.98 r/M3), A, scheremetievi (1.75 r/m3, Aphanizome-
non flos-aquae (1.31 r/m3),

B /MBaHLKOBCKOM INlece, XOTsi pa3Hoo6pasue MIAHKTOHa ¥
BO3pPOCIIO, OCHOBHYIO pOJIb NMpoaoflKanu UrpaTb AHATOMOBHIE, H3 KO-
TopeIXx B BepxoBbe maeca (puc. 2, crt. 14-17) npeoGnapanu Melo-
sira italica (20.8 r/mM3), M. islandica O, Mill, (1.3 r/m3)
u Stephanodiscus binderanus (1.3 r/m3), a B npeannorun-
HOH YACTHM BOAOXpAHH/KIA (HTOLEHO3 6bIN NMpencTaBlieH MOHOAOMH-
HaHTHBIM BUOOM - Melosira italica (70-90% Bceit G6uoMacchl ),

BuoMacca Kak GHTONIAHKTOHa B HelOM, TaK M MOYTH BCexX
rpynn, ero cocrapasiomux (MCKModas 3ONOTHCTHIE W SBrIleHOBLIE
BOLOPOCHHN), B KOHLE BeCeHHero Nnepuoaa yBelMdYHiach (vrabn. 3),
onHako ,3HauyuTenbHoe”l mBeTenme Bomml 6bINO 3aperMCTPHPOBEHO
TonbKo Ha onmoll crauuumu (ct., 14, y nmoc. CeepanoBo - 24.8 r/m
Mo Bcelf ocTanbHO# axkpaTopnk, BKmodaa u llowmscku# nnec, oHo
MoXeT ObITh KBaMuPHUHPOBAHO Kak .yMepenHoe” (puc. 2).

B cepenune neTHero nepuona (KoHen MioNsi) AMATOMOBLIE BO—
MOpOCAN No-NIpeXHeMy CO3daBaly OCHOBHOM acmexT Ha Gonbued

3).

1 Ha ocHoBe aHanuaa AuTepaTypHHIX -H COGCTBEHHEEIX OAHHBIX
Mbl MpeanaraeM cleayoumyio xBanuctéuxaHHOHHylo TabGnuny nBeTeHud
BONOEMOB: odeHb cnaboe - 2-3 r/m9, cnaboe - 3-89, ymepenHoe -
10-20, sHaumtenbhHoe - 21-50,. cumsHoe - 51-100, ouenb cuibHOE =
Gombwe 100 r/m3.
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YacTH aKBATOPHM BOOOXDaHUAMWA, MpHYyeM 6MoMacca HX IOYTH He
H3MeHHNack B CpaBHeHUM C OpeablAyYWHMHM peficamn., Obunue 3070-
THCTBIX M MUPOGUTOBLIX HECKONBKO CHH3MIOCH, & CHHe3elleHbIX H
SelleHBIX BOAOPOCHell Boapocio mnouTw BaBoe (Tabm, 3).

B BonxckoM nfiece NNaHKTOH 6bll OpedCTAaBI/ieH MOIMAOMHHAHT-
HbIM coobmwecTBoM c fpeofnagaHueM Anabaena scheremetie-
vi (1.84 r/M8), Melosira italia (1:13 r/v°), Stepha-
nodiscus tenuis (0.92 r/m?), St. hantzschii var, pusil-
lus (0.34 r/M3) n ap. durcnnankton MBaHbKOBCKOro mnneca oT-—
IMyaeTCd MeHbIUMM BHOOBBHIM paaHoo6paameM, MOHOAOMHHAHTHOCTBIO
coobumecTBa (Melosira italica cocramnana Ha pasHHIX CTaHIH-
ax or 33 no 81% obmero cocrapa), GOnbmMM OBHIMEM M HTO Ca-
MoOe XapakTepHoe - MeHblle#d B CpaBHeHMH ¢ BOMXCKAM nnecom
6uoMaccoii CHHeaeleHbIx Boaopocneii. [Ipuuuna aToro sakimouaeTtcsd
p c6pocax yepea Gelwaor BepxHeBomXckoro BOAOXPAHUNHIIA BOA,
Gorarblx CHHe3deNeHbLIMH, KoTopble joxoammu no Kanununa, B aoHe
BHIK/IMHMBAHHG MOANOpa OHM Pe3KO cCoKpallalM 4YHC/IeHHOCTb, a K
yctbio UlommuHcKoro mnneca HOYTH HOJMHOCTBLIO BBIIAAANM H3 [AHKTO-
na (puc. 3). MNomuMo Melosira italica B nnasxtose Hpaup-
KOBCKOI'O mnineca 6Bl noBONBHO OOMILHEI Melosira granulata
(8,52 r/M3), Stephanodiscus tenuis (1.1 r/m°){ Pedia-
strum duplex  (1.20 r/mM3), Microcystis viridis (A,
Br.) Elenk. (1.28 r/m3). ‘

MMnarizrouusie ¢puToueHoan! llomHHCKOro Neca 3HAYUTENBLHO
pasHooGpa3Hee BEHILIePpACCMOTPeHHbIX, B HuXx noeonbHo Goraro 6wl-
M NpefACTAB/IeHBl [OYTH BCe OTHenbl [JAHKTOHHBIX BoAopocnel, 4yuc-—
NeHHOe COOTHOIIEeHHEe CHHe3eJeHbIX M AMATOMOBLIX NMPUMEpHO paBHOe,
cymecTBeHHO Gonplie ob6mas Guomacca duromnanktoHa (puc. 3,
Tabn. 38). B oTmmume oT APYT'MX INecoB 3fech Bbllle HeHO3006pa-
aywoumasg polb CHHe3e/leHbIX, CPeAH KOTOpbIX npeobiapan® Micro-
cystis viridis (5.51 r/mM°) m Coelosphaerium dubium
Grun., (5.28.r/mM3), OoMuHupypomMe KOMIIEKCHl AMATOMOBBIX BO-
nopocieft 6b npeacTasleHn Melosira italica (6.26 r/m3),
Stephanodlscus tenuis (3.38 r/mM3), Melosira granulata
(0.99 r/m3 ), a ua seneHnix npeo6nananu Coelastrum micro-
porum Naeg., (2.32 r/m3) u Pandorina morum (0.8 r/m3).

B Hayane ocenHero nepuoga (9-11 cenrabps), HecMmoTps Ha
CylleCTBeHHOe CHHXeHHe TeMIepaTypbl Boael ¢ 23 no 15-16°, paas-
BUTHe CHHe3elleHHIX BOAOPOC/el B NeJIOM IO BOAOXPAHMUMHILY He H3-
MeHunocb (puc. 4, Ta6n. 3). Peskoe cHuxenue GmoMacchl aToi
Cpynnel HPOM3OWIO TOABKO HAa CTaHUHaXx Bomkckoro nneca usa-aa
npekpamenus c6poca Boasl H3 BepxHeBO/KCKOro BoAOXpaHUIMIA,

Puc. 2, Pacnpeneneﬂne CcpenHeB3BelleHHOH 6GuoMaccel (UTONIAHK—
rona (r/M3) 10-14 wions 1972 r.

O6oaunayeHus Te Xe, 4YTO Ha puc. 1,
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a B lWlomunckom u MBaHbkoBCKOM Mecax 6uoMacca MX fJaxe He-
CKOMIBKO YBeMMUHJACH, YHclleHHOe paaBuTHe OCTAaNbLHLIX rpynn ¢utTo-
NaHKTOHA, OCOGEeHHO AMATOMOBBLIX, CYWECTBEHHO YMeHBUHJOCH
(rabn, 8, puc. 4). lNomumo 3TOoro mpoH3owWNa CMeHa AOMHHHpYIO-~
mux BHooB., Tak, B Bomkckom nnece nuampyiomee noloxeHHe B
NaHKTOHe Nepeuno K Stephanodiscus dibius (Fricke)
Hust, (8.0 r/M3), St, tenuis (2.25 r/vM3), St. hantaschii
var, pusillus (0.96 r/M3) u Melosira italica (1.60 r/m3).
B lllownHckoM nnece npeoGnagpanu Microcystis viridis

(3.99 r/m3), Coelosphaerium dubium (8.07 r/M3), Ana-
baena flos-aquae (2.65 r/m3). B MeannkoBckoM mnece oc-
HOBY 6MoMacchl buTonnaHKTOHa coctaBaanu Melosira ijtalica
(4.5 r/M3) Stephanodiscus subtilis (1.69 r/m3), Micro-
cystis viridis (1.43 r/m3),  Stephanodiscus tenuis
(1.1 r/m3)

Bo BTOpo#i nonoBuHe OKTHAGPE CO CHHMEHHEM TeMIlepaTypbl
Boanl A0 5-6° cuHeseNeHEle BOAOPOCHM HIH. MOJIHOCTBIO BBINAIM KA
NNaHKTOHA, MM Pe3KO COKPAaTHiH YUCIeHHOCTBH, M Tonabko B llo-
IIMHCKOM .Nflece OHM BCe eme Obli MHOroYMCleHHH. — 2.5 r/m3
(puc. B, cT. 8). OTHOCHTeNbHOe O6MIMe AMATOMOBBIX BoAOpoOCHei
B KOHIe BereTtauuu yBenuuunocb no 80-98%, ogmaxko abcomoTHasa
Hx 6KoMacca yMeHhWHJAACE Goflee yem B 2 pasa (rTa6n, 3). Bupo-
Basfl HaChilIeHHOCTDL [/IAHKTOHHBIX (GUTONEHO30B B KOHUE OCeHHel Be-
retauny B BomkckoM nnece nanaeT. ®PUTONNAHKTOH NpeACTaBlleH
NOJMAOMHHAHTHLIM KOMIJIGKCOM BHIO0B (Stephanodiscus hant-
zschii var., pusillus, St, astraea, Melosira italica,

M. islandica, Synedra ulna u ap.). Mnanxron HUBanbKoB-
CKOro nneca B 3TO BpeMd MOHOONOMHHAHTEH (Melosira italica -
8.1 r/M3) c BLICOKMM BROOBBIM pa3HooBpaameM, 0COBEHHO XMIOPO—
KOKKOBHIX Bopfopocnefi, u o6unes. PaanooGpasue ¢mTonnanKToHa
lllomnHckoro nieca He ycTynaeT Takopomy MBanbkoBcKoro, Ho
CTPYKTYpa ero ¢HTOLEHO30B CllOXHee. B nnaHkTOHe NpUMepHO B
paBHOM cooTHolieHur pasBuBaprTca Coelosphaerium dubium,
Microcystis viridis, Stephanodiscus hantzschii wvar.
pusillus, St. astraea, Microcystis aeruginosa, Mallo-
monas caudata Iwan. H HeKoTOpble Apyrme BHABL.

Takum o6pa3aoM, XoO4 Ce30HHOrO Pa3BHTHA GUTONNAHKTOHA B
paaHBIX maecax bofoxpamunuma (puc., 1-5) HecKonbKo OTAMYEH.
Tax, B BomickoM mnece oTMmeuanuck npa HeGoNMLWUX NMHKa GHo-—
Maccel, NMPUXOAAWMXCH HA HIOHB M ceHTabpb, a B lllowMHCKOM XM
VB aHbKOBCKOM TONBKO OAMH - JeTHuil, npuuem B MBaHbkoBckoMm
nnece oH 6wl oBycnoBleH paaBuTHeM amatomeit, a B llo-

Puc. 8. Pacnpenenenne cpenneBaBeweHHO# Guomacchl ¢uTOMIaHK-
tona (r/m3) 20-31 mona 1972 r.

O6o3HayeHusa Te Xe, 4yTo Ha puc. 1.
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IWWHHCKOM COBMeCTHOH Bererauneifi cHHe3elleHHX ¥ OMATOMOBBIX
Boaopoceii.

B cpenHeM 3a BereTaunoHHBIA Ce30H 1972 r. no 6uomacce
Ha nepeoMm MecTte croaa lllomuHckult nnec, aatem HBaHbkoBcKuMH
v Bomxckuit (tat6n., 4), UHTEeHCMBHOCTb UBETeHHs BOABI KaK B Be-—
CeHHMA, Tak MU B JIeTHHN NepHoA MOMHO OTHECTH K ,yMepeHHoH” u
MUWBb Ha OTAENbHBbIX CTAHUHAX X ,3HATINTelILHOH”,

"Pelic, npoBeneHHbii B KoHue uioHg 1975 r,, moxaaan Tumuy-
Hoe nna UpaHBKOBCKOro BOAOXPaHHAMIIA pAachpefelleHne ¢(HTOMIIAHK—
tona (Ta6n., 5). Tak, B BomkckoMm milece ocHoBy 6GMoMacch coafa-
Bajil OMaTOMOBLHIE BOAOPOCJH, Cpean KOTOPpbIX uomnﬂnpoaanu Ste-
phanodiscus hantzschii var. pusillus (1.44 r/M3), Me-
losira tal.lca (0.75 r/M3) Stephanodiscus tenuis
(0.61 r/M3). Ua npyrux ormemoB npeo6ilanan® KpurnTomoHadbl (B
ocioBHoM Cryptomonas ovata Ehr.) H BONBbLBOKCOBEHIE
(Chlamydomonas, Pandorina),

B WownnckoM Nilece HayaloCh NBeTeHHe BOALl CHHe3eleHbi-
MH BOOOPOCAAMU (Aphanizomenon flos~-aquae - 4.6 I‘/MS,
Microcystis aemgxnosa - 1.1 l"/M3, Anabaena sche-
remetievi - 0.87 I‘/M ). Tlpn aToM obmee BuaoBOe paaHoOGpa—
ane UTONNANKTOHA oCTaBanoch eme BhicokuM (mo 70 BmaoB m pas-
HoBuaHocTelt B npoGe). Ocobenno pasHooGpasHel GLIMM 3e/eHble BO-
aopocnd, a o6MABHEL = MHpodUTOBBIE (Glenodin.ium penardii
Lemm, -~ 0.5 r/M3, Cryptomonas ovata - 0.46 I‘/MS)_

duTONNANKTOH XBoCTOBOK uyacTH HWBawbkoBckoro mneca (or
Ceepanoea no sonosaa6opa. Konaxobckoii TPAC) 6uin npencTaBieH
AMAaTOMOBBIMH, NMOCTYNalmMMMU K3 Bo/Kckoro nneca, H BHOAMH CH-
lle3eneHbIX Boaopocnedi - ua UloumHckoro. Huxe dopmuposanca
cBOX MNNMaHKTOH ¢ npeobnananuem Glenodinium penardii -
1.39 r/m3, Cryptomonas ovata - 0.4 r/M3 C. reflexa
(Marsson) Skuja - 0.37 l"/M Aphanizomenon flos-
aquae - 0.24 r/m3, Melosira italica - 0.21 r/m3, Oscil-
latoria agardhii Gom, - 0.2 r-/Ma, -Phacus® longicauda
(Enr.) Duj. - 0.1 r/m3.

OTMeYyeHHble B TOM pefice MakcuUManbHble BeJIMIUHBI 6GUO—
Maccel QHTONNAHKTOHA, HAXOMUNUCEL B I'PaHMIAX, XapaKTepPHLIX A/
nnecos (ra6n. 6), '

Puc. 4. Pacnpeneneﬂne cpenHeB3BelleHHOH 6GHoOMacchl GUTONNAHK— -
rona (r/M3) 9-11 cenmrsabpa 1972 r.

OGo3HadeHMs Te Xe, 4TO Ha puc. 1.
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Tab6bnanuuma 6

IpepenbHag M3 3aperuCTPUPOBAHHBIX B DPA3Hble OALI
6uoMacca OUTOMINAHKTOH4, I'/M

[Inec 1954 r.[ 1955 r. 1956 r.[1858 r, | 1970r.| 1972r.( 1975 1,

Bomxckuit 6.2 7.8 3.9 8.9 4.4 10.2 5.1
Il owryn-

ckuit ... | 19.2 9.7 24.9 10.4 10.9 22,0 12.3
HBanbkon-

ckuit ... | 45.0 15.1 22,2 14.9 14.7 24.8 6.3

Oﬁcyml:l'eﬂne peaynbTaToB

BuomMmacca ¢uromnnankroHa.Bonru no sapérynuposanug, pac-
CYMTaHHas Mo YHCNeHHOCTH kieTok (nmo: Grporanos, 3axapos [34] ),
6bima mopanka 0.5-1.2 r/m3. B nepBHe OBA roga CYeCTBOBaHHs
ponoxpannnuma (1937, 1938) oHa yBesnmunnach He3HAuHTENBLHO.
Tax, BoiuncnedHag o mauubiM E.C. HeuasecTHoBo#-Xanunoit [30 ,
cpeHeBaBelleHHag 6uoMacca ¢UTONNAHKTOHA He MpeBbiwana 5 r/mo,
a B NOBepXHOCTHOM 2-MeTpoBOM clioe — 15 r/M3. [Ipu sToM Gno-
Macca CHHeaelleHblX Boaopocneil” cocraBnana okono 30% ot oGwel.

[lo amanorau ¢ APYrMMH BOAOEMAaMH [19. 23_] MOXHO Iipen-
NOMIOXKHUTh, YTO B IMePHOAd IKOJIOrMYeCKo# cyKneccuu Hambollee npo-
AYKTHBHBIM Mo GHoOMAacce CHHe3elleHbIX BoAopocreil Gbla1 He 2-#, a
3-# wnu 4~ roa CymeCTBOBaHHA /IBaHLKOBCKOro BOOOXpaHmmmma. 3a-
TeM Ha4Yalach cTabunuaaung coobecTBa, NpuBeqllag K PeaKoMY
CHUXeHHU0 OBGHNMSA CHHe3elleHBIX M BO3PACTAaHMI0O GHOMACCHI AMATO-—
MOBBIX BopopocJeii. [IpaBaa, Ha oaHoff CTaHUMH NpeANAOTHHHOIO
yyactka nerom 1954 r, saperucrpupoBana 6momacca B 45 r/M3,
u3 Koropseix 21 r/m3 NpPUXOAMIMCH Ha CHHeaelleHble [2] Onnako
lla OPYCMX CTaHUUSX STH Bogopocnu 6ulam MeHee ob6unbner (1.0-
8.7 r/m3), u B nocnenyiomue romnt (1955, 1956, 1958) ux 6uo-
Macca He npepbimiana 7 I"/Ma, cocTaBigsl B CPedHeM AJas BOAOXpa-
unauma okomo 1 r/m3.

Hccnenoepanus. J1.I'. ByTopuHoit [2] H Hallh [aHHble 34
1958 r. nokaasBalOT, YTO B 3TOT NepUOA PACTHTelbHble coobmecT-
na mnankToHa UBaHBLKOBCKOro BOOOXPAHH/MIDA HAXOOMIMChH B KiH-
MakcHoit ¢pa3e paspuTua. O6 3TOM CBPUAETeNLCTBYIOT daKThHI:

1) NMpOAYKTMBHOCTL K&K OTHE/IbHBIX [JIECOB, TaK M BOAOXPAHHIMIIA
b uenoM 3a 4 rona HabmoAeHHH, HeCMOTPH HA PASNUYHYIO BOA-

IOCTb M NMOroAHble YCJHOBHS, BHIpAXanach BelMYHHAMH OQHOIO 10—
puoKa; 2) CXoACTBO B MOCNeAoOBATElNLHOCTH BCTYINEHHNs B Berera-
NHIO TpeOCTaPHTeNleli pPA3MYHEIX OTAENOB BoAOpOCie# M Xoa Kpu-
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Boli MX CeaoHHOr'o pasBHTHA; 3) coBNajmeHMe B pasdHble 'Ol He
TONBKO AOMMHHPYIOIHX BHAOB, HO M CONYTCTBYIOUIMX HM.

K coxaneHuio, conmocTaBlleHMe OAHHLIX Mo ofuimMio Boaopocieit
1853-1958 rr. ¥ 3a noclleayiomue roabl HepauHOHANbLHO, TaK Kaxk B
1970, 1972 u B 1975 rr. paccuuThiBanacb cpenHeB3BelleHHag 6GHo-
Macca, B TO BpeMs KaK B NpeAbIAylHe roabl — /MWL AN 2-MeTpo-
poro (B 1958 r. - 8-MeTpoBOro) MOBEPXHOCTHOrO TOPM3OHTA. Me-
TOAMYECKOe HecoBepuWleHCTBO o6CienoBaHnd TONLKO OAHOrO TOPH3OH=—
Ta MOKA3AaHO HAMH pauee,[lg, 22, 24]. 3nech AMWEB yKaxXem, 4TO,
HanpuMep, 6moMacca CHHe3elleHbLIX Bodopocied B NOBepPXHOCTHOM
rOpPH30OHTE B TedMeHHe CYTOK MoxeT uaMeHuTbcd B 10 paa. llpu or-
6ope npo6 B OHeBHbIe 4Yacbl Oaxe M3 3-MeTpPOBOro MOBEpPXHOCTHOTO
ropusoHta GyaeT MMeTb MeCTO 3HauMTe/bHOe 3aBbllleHHe Gmomac-—
Ccbl cuMHe3deNeHbIX Boaopocineh (3a cuer UX coBepuwenHOro GJOTHPYIO=
mero ammapaTa) M 3aHHXeHHe GHOMAacCH OmaToMe#, HHTEHCHBHOe
paaBUTHe KOTOPBIX NMPOUCXOAMT, KaAK NpaBuio, Ha ray6HHe ot 2 Ao
7 M. Ha nHTepecHblit dpakT HaxompaeHus B VBaHbKOBCKOM Boaooxpa-
HHJMILe OOHOKJIeTOYHHIX XJIODOKOKKOBBIX BOAOpOC/eill Ha riay6uHe oT
7 mo 11 M ¢ uaucnendHoctbio Ao 1.3 MaH ki./n ykaasviBaerT E.B. Meii-
CHep [32]. Onnako B 6o/bWIMHCTBe c/iywaeB pasHuna B obme#t Guo~
Macce NeTHero ¢UTONNAHKTOHA, PACCYNTAHHOH OAg 2-3-MeTpoBOro
cnos ¥ ans Bcero cton6a soaml (cpeaHeBsBeuwleHHas), He NpeBbima-
et 70%, a NmpH BLIYMCJ/IEHWHM CpellHell 3a BereTauHOHHBbIH CE30H -
10%. TakuM o6pasoM, NPOBOAMTE CPpaBHeHMe O6GMNIH# GUTONNAHKTOHA
B pasaHble roasl lpaBcMepHO /MWL OO0 GmoMacce, cpendHel ojig ce3oHa

Taxue pacyeTs GHIIN cAoeflaHbl HaMK aag pana net. Oxasanock
YTO CpeAHdAs 3a BereTtaunoHHbI# ce3oH 6momacca PUTONMAHKTOHA
HBaHbKkoBCKOr 0, BOAOXPAHU/IMWIA B NOCNeAHHe I'OAbl He MNpeTepnela
0Cco6BIX uaMeHeHuli: B 1955 r, - 4.2 P/M3, B 1956 r. - 7.6, B
1968 r. - 4.2, B 1970 r. - 5.6, B 1972 r. - 6.8 r/m3. Mnankron-
Hble Xe $HTOUEeHO3bl, HANPOTHB, CTAa/M CTPYKTYPHO HHbIMH. [Ipex-~
oe Bcero, o6pamaeT Ha cefd BHMMAaHHe CHHXeHHe OTHOCHTEJBLHOIO
H @6COMOTHOr0 COoOepXaHHd CHHe3deJleHBIX BOOOPOC/eA B IJIAHKTOHE |
HsanbKkoBckoro nneca n ypennuenne - B lllommuckom. B nnamkro-
He Boaxckoro nneca cHHeaelleHhle lIO~-NIpeXHeMY He pasBHBaloTCHd,
a NOCTynHBUIME B e€ro XBOCTOBYI0 3aCTh NpH c6pocax Boabl U3
BepxHeBOoMmKCKOro BOAOXpaHu/MIMa GHICTPO 3MMMHHEPYIOT. OaHako
HabmopaeTcs ABHAA TeHOeHNNHd K YCHMJIEHHMIO PA3BHTHS B STOM Ije-
ce KpHNTOMOHAA, 3BIrIeHHA M XxjaMHaoMoHaa. B nenom xe ang.
NNaHKTOHA BOAOXPAHHJHIMA HAa COBPeMEHHOM sTalne ero pasBHTHSA
XapakTepHO YNpPOUWIEHHE CTPYKTYPhl: NOYTH BCe PUHTOUEHO3E! MOHO=
AJM QMMIOAOMHHAHTHH H /MIWIb B NMepHOA CEe30HHHIX CMeH - NoNMAo—
MHHaHTHEL,

I[loMaMo aToro, B HaGope PyKOBOAAIIAX BHAOB, O0COOeHHO B ]
HX KO/MMYeCTBEHHOM COOTHOUIeHUM, MPOH3OUIM CYLIeCTBEHHH@ H3Me-
HeHHs. TakK, oAAroMe3oTpodHbIe BHOBI (Asterionella formosa,
Fragilaria capucina, F. crotonensis, Tabellaria fene-
strata) B HacTofuwee BpeMs BCTPEYalOTCH MHOIO pexe M He
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BXOASAT B 4YHCIO AOMHHMPYIOUMX. MeHblle cTano MO 4ACNEHHOCTH
pasBHTHg O —-Me30canpoGHLIX H 0-/3 -Mea3aocanpobHblX BUAOB, HO
yBeJMYHIIoCh, 06uNne ot -Me3ocaupoboB. OCHOBHBIM AOMHHHPYIOMM
BUAOM GHTOMNAHKTOYA, Pa3BHBAIOWIMMCS BO BCe HepHOALl BereTauu—
OHHOI'O cCe30Ha, A0 cHX mop ocraercas Melosira italica,  onHa-
Ko HaGop COMYTCTBYIOWHX, & B HEeKOTOphle Nepuoasl H HpeoGianaio=-
WHMX Han He#l BMOOB NMaToMell USMEHHNCH, NPHYEM ONMUrOMe30TpOodh-
Hble BMAB! 3aMeCTH/MCh Me30TpodHbIMU H sBTpodHrIMH: Stepha-
nodiscus hantzschii var., pusillus, St, tenuis, St. subti-
lis, St. astraea et var., minutulus (Kutz.) Grun,, St. du-
bius, Melosira granulata, M, islandica et subsp, hel-
vetica O, Miill,, Cyclotella meneghiniana Kiitz, et for-
mae, Nitzschia holsatica. AnanoruyHad KapTHHaA NpoH3oula
i cDedn CHHe3elleHBIX Bopopociek. Tax, npeoGnamaiomue B npouw-
aom (1937-1958 rr.) asorduxcupywoumme Aphanizomenon u
BuAL poaa Anabaena cranm samemartbcs sBHaamMn Microcy-
stis (M., aeruginosa, M, viridis) ' TpeGylOIMEME 78 "CBoOe-
ro pasepuTHsa 6oNlee BBICOKMX KOHLHeHTpanu# asoTa M JlerkKoyceose-—
MBIX OpPraHMYeCKHX coeauHeHuii, Cpeau npeacTaBuTelledl ApPYyrux oT-
OelloB Boaopocheili o6pamaeT Ha cefa BHMMaHHe - BO3pocllag BCTpe—
4aeMOCTb BEICOKOIBTPOGHEIX BMAOB ¥ ofHMTaTejeft anbpa- U nomi=
canpobubix Boa: Closterium acerosum (Schrank) Ehr,, C,
leibleinii Kiitz.,, Phacus longicauda, Chlamydomonas
reinhardii Dang., Gonium pectorale Miill,, Cryptomonas
erosa Ehr,, Cr. ovata, Euglena proxima Dang.

TaxknMm o6pa3aoM, yBelMieHHe BHAOBOr'o pasHoobpasaud BO
Bcex 7 oTaenax BOAOPOCIeH, NpedCTAaBJ/IeHHbIX B IJIaHKTOHe HWBaHb-~
KOBCKOI'O BONOXpPAaHH/MIIa [26], fleperpynnmupoBka B COCTaBe IIpe—
o6napaiomux ¢opM, MOHOAOMHAHAHTHOCTL (¢HTOLEHO3IOB, BO3pacTaHHe
o6ung  aBTPOPHBIX U HOABJIEHHE BLICOKO3BTPOPHBIX BHAOB, YCHIGHHE
pa3BUTHA MeNKOKJIEeTOYHHIX POPM C KOPOTKHMM XH3HEHHBIM UHKIOM
yKaablBalOT, YTO (HMTOWIAHKTOHHOE COO6INeCTBO BOAOXPAHUJHIIA Bhbl-
W0 M3 CTaNuH KAMMAaKCa M BCTYNHJO B HOBYIO ¢aay sK3OMeHHOH
cykueccH, Ton9koM K 3TOMYy NOCNYXKHJIO0 HapylwleHUe PaBHOBECHUH
MeXay abHOTHYeCKHM H GHOTHYECKHMM KOMIOHEHTaMH 3KOCHCTEeMbI,
Tax, XxHMAYECKHe HCClleAOBaHHA BOAE HBAaHBKOBCKOro BOAOXpPAaHH/M-
wa go ero obSpasoBaHug u Boarnu [3-6, 13-18, 31, 35-39] cBuae-
TeNbCTBYIOT O BO3PACTAHMH B INOCJleflHAe IOALl XOHUEHTPANHH BCex
6MOreHHEIX KOMIOHeHTOoB (0006eHHO aMMOHHAHOrO W HHTPATHOrO
asoTa), ypemuueHwn PH ®u oxucnasemocTH, WTO CBA3AHO C POCTOM
YHCNeHHOCTH HacelleHUs, Pa3BATHEM NPOMEIUWIEHHOCTH M HHTeHCH-
¢ukanme#t cenpCkoro xoasficrea,

3aKkmogeHnne

CyMMupyH H3/IOXeHHEIe OaHHHle, MO&XNO 3aK/MOYHTh, WTO AaHT:-
ponoreHHoe 3BTpodAPOBaHHe BOAOXPAHWJ/HNmMA BLIBEJO 3KOCACTEMY

=~
(i



H3 paBHOBeCHf M MIAHKTOHHOe cOOGWeCTBO BCTYMUIO B ¢ady 3K30-
reHHofl cykuneccuu. CKOpoCTb M HANpPAaBIeHHOCTH CYKILECCHOHHBIX
cMeH OyayT saBucCeTh OT OalbHelwell XoaalficTBeHHO! M KyJabTYpHOH
AedTeNbLHOCTH YelioBeka,

Brisio 661 nenecooGpa3HO NPOBECTH PgA THAPOTEXHHYECKHX Me-
ponpuatuit B lllowuHckoMm niiece, HaNpaBIEeHHBIX Ha HOANepXaHHe
NMOCTOAHHOI'O YPOBHA BOoAbl B 3MMHHMI Hepuon c ob6a3aTelbHoil npo-
MBIBKOHf nileca Bomamu mnoJioBonbs., CymecTByownii pexum, koraga
B 3uMHn# mepuoa c6GpackiBaeTcd OCHOBHAadg Macca BOABI M MPOHCXO-
auT BhIMepaaHue BeHToca ¢ nocileaywlleil ero AecTpykuuefi B Be-
CeHHe-J/leTHU# mnepuon, crnocoGcTByeT Jullb oGoraileHuio Hileca Guo-
reHHBIMHM 3JIeMeHTaMH.

B cnyyae monHoOfi O9MCTKHK CTOYHBIX BOA W NMPeAOTBpameHUd
NOCTyNNeHus GUOreHHBIX COeAHHeHHI ¢ mMaomaaH Bogoc6opa IKOCH-
cTeMa BOAOXPaAHU/MINA B LUeJIOM NepeiifeT B KIMMAKCHYIO CTadHIO
pPasBATHS ¥ HAYHeT OBHUraThCcsa B CTOPOHY oiMroTpodun, B nporue-
HOM Cly4yae MHTeHCHPHKAaUMS Ce/bCKOro Xo3filCTBa HeudepHO3eMHOM
MoJIockl M oGpa3oBaHue PxeBckoro BoaoxpaHHIMia NPUBEAYT K
CH/ILHOMY NUBETEHMIO BOALI CHHE3ENEeHLIMH BOAOPOCIAMM UM DEe3KOMY
yXyAWeHHio KayecTBa Boasl HBAaHBLKOBCKOro BOOOXpAaHMIHMINE.
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HM. Banounos

BUOH POOA MALLOMONAS PERTY
(CHRYSOPHYTA) B BOONOEMAX
BACCEWHA BOJITH

Panee onyGnukoBaHB pesyibTaThl UCCNeAOBAHHA C MOMOULIO
9NeKTPOHHOI'O MHXPOCKONAa HeCKOJbLKHX BHAOB pona Mallomonas
Perty, of6uapyxeHHrix B Boaoxpanuw/mumax Bonxckoro kackapa
[2-6].

MarepranoMm ana naHHo# paSoThl MOCIHYXHMM NpPO6HI PHTOMIAHK-
ToHa, cobpaHnele B 1973-1975 rr. Ha pekax H oaepax flpocnaBckoil,
Kannuuucko#t n [lepMmcko#t o6nacrteii. Kpome rtoro, o6paborax ap-
XHBHBIH MaTepman naGopaTopum U3 BepXxoBbeB Bonrm, mofeano npea-~
craBaeunny I'\B, KyapMuHbIM,

Bo Bcex skcmeauuuax mo Mepe BO3MOXHOCTH H3yyancs MXHUBOH
MaTepuain. B naGoparopun csexue nmpoGbl MCCIIeNOBAHCH C moMo~
Wb CBeTOBLIX MHKpockonos MBU-68 m MBB-1,

Onga noaroToBkH Npo6 K 9NeKTPOHHOMHKPOCKOMUYECKOMY aHa-
N3y NPUMEHANACH pa3paboTaHHble HAMH MeTOAMKH [1, 3]. Hccne~
AOBaHHe KNeTOK M ¢parMeHTOB NaHuupeidl 30A0THCTHIX BOAOPOCNei
NPOBOAMIIOCHL HA YELICKAX BJeKTPOHHBIX MHKPOCKOIAX MPOCBEYHBAa-—
mero Tuna ¢upms ,Tecna” - BC-613 u BC-242B,

Cepusa Tripartitae Harris et Bradley, 1960 : 752,

1. Mallomonas cratis Harris et Bradley. 1960 :
762-763 (fig. 18-20, pl. 3, fig. 18, 23, 24,
26, 27).

Knetka opambuas, 17-83 X 12-20 mMxM, nokpeiTas cfla6o H30-
CHYThHIMM mWHnukame, Xpomartopop neyxsomactHo#t. KpymHoe anpo
pacHonio)keHo B NepeoHed 4YacTH KieTKH, KallIi Je#KOo3HHa H BHIge-
MiTeNkHad RAKYOJdb - B 3aAHeM ee KoHue. BasanbHoe 3epHo Kpyn-
Hoe, 6Gnecrsaumee, )Kr;f-mx Ha 1/3 xopowe nnuubl knetkH (puc, 1).
Yewyiixn yskne, 5.5-7 x 2,5-3 MM, Kynon ¢ 4-6. koHuenTpuve—-
CKMMH pe6paMH1_. Ilur ¢ 10-21 uaornyreiMu peGpamu. \/ -purypa

1 PycnpuumpoBaHHble HA3BAHMS OCHOBHBIX MOPhOOrHYeCKHX
yacTelt yellyeK npuBeAecHBl paHee [5]
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Puc. 1. Mallomonas cratis Harris et Bradley,

a - knetka, x1800, 6 - wewyiikn, X1800, B - uncra (mo: Har-
ris, Bradley, 1960),

XOpolo pasBHTA, €€ KamowoH ¢ 4-7 MenkuMmu aybuamu. Beca mo-
BepXHOCTh uelry#xu Menko Nepdopupobana (mo 18 mop ma 1 Mxm).
B yray V -purypm 1-2 xpynmeie nopei, 0.1-0.2 MKM amamMeTpoMm.
Kpomxka gewmy#kn ¢ 6-10 KOpoTKEMH paaudalbHbIMH pebGpaMH € Kax-
noi#t croponb:. Ha BrIpocTax dpontanwHoro kxpaa 5-9 peGep. Wunw
6-15 MxM amuHOK, cnabo 3asy6peHHbie, C YTOJNMEHHOR OCTBIO M
rpaiama 3y6uos (rab6n. 1), lncra oBanbHag UM NOYTH. WAPOBHA-
nag (20 x 22 mxm), rnagkas, HHorga oueHp ciabo -McuepyeHHAas.
Fopabiwko uuakoe, [lepennssa nopa.pacnofioXeHa B yHIOMeHHO#X o06-
nactu.

MecToo6urTanue: ColloHOBATLIe IyXH, NeCHble
oaepa, pekH, BOJOXPaHHIMMA. _ '

MecToHaxoXaeHHHeE: pekn Baga, YecHama
(fipocnaBckas 06n.), Monoxckn#t nnec Pri6urcxoro Boaoxpanmnu-
ma, YycoBcku#t ~ Kamckoro. BecHolt U oceHblo: ~ eONHHYHO.

O6mee pacnpocTpaHEeHTE®E: CCCP
[2]; Anrmas [20, 23].'
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2., Mallomonas striata Asmund var. striata,
1959 : 38 (fig. 34-37).

YacTo BcTpeuaowasca THOMydas dopMma storo euaa (Tabn. I,
Ill, a, 6) moapo6uo omucana panee [5)]. OaHako mph nambHe#uem
HCCl/leloBaHHH 6bINM HalOeHB! HOBLIe MecTa ee OGHTAaHud,

MecToo6uTrTaunue: 6omora, osepa, xaHanel, pe-
KK, BOOOXpaHUAUmA,

MecToHAaAaXOXOe HU e ¢ BrabuHckoe, Broiurneso-
noukoe, [lectoBckoe, Upannkobckoe, lllexcHuuckoe, Pri6uHCKOE,
FoprkoBckoe, KaMckoe BoaoxpaHHIMIDA M MO TpPacce CTPOUTELCT—
Ba YeGokcapckoro; osepa Cenurep, Bonro, Benoe (Bonoronckas
06n.);  pexu Kama, Uycomas, Cruinea, Kusruna, Kopxa~6enoaep-
ckasa, CyHoxka, Ppanuka, Teepua, Bonbwas Kowa u Gonora B palio=
He Bopka, BecHo#t - yacTo, neTOM M OCeHBbIO '— pelKo.

T O6mee pacnpocTpaHeHHE: CUWA (Anse«
cka) [11] , fAnomua [ 29, 30].

Var, serrata Harris et Bradley, 1960 : 761
(fig. 13-15, pl, 3, fig. 19, 20, plL 4,
fig, 29).

Knetrka oBanbHag, 12-19 X 9-10 MkM, ¢ TyIO 3aRpyreHHBIM
nepeaHuM KoHuoMm, Xpomartodopop npa, Kamna neiikoauna B neHr-
panbHoi HacTH K/eTKH, BbLIAe/MTE/bHLIE BAKYOAH B 3a0HeM ee KOH-
ne. XryTMK paBeH ANMMHe KIIeTKH MM HeCKOAbKO Kopode ee (pmc.2)
Iunukr 5-13 MxM anuHOfl, MOKpPBIBAIOT BCIO KieTKy. B oTauune ot
THNA WHOAKK C pe6poM B CepeAHHe, YIUIOMEHHBIE, MEJKO 3a3yGpeH-
Hele, Yewylixn tpexponbyarnie, 3.0-4.5 x 1.5-3.0 MkM, c yakoft
KpoMKoli ¥ He6ONbWHM KymodoM., OpHaAMEHTalHus YellyeK Kak y TH—
na (ra6n. lll, B, r}), UHucry oBanbueie, 16.5x 9,5 mkm, 6e3 rop-
NBIWK a. .

Hmelorca yxasauus Xappuc [28] O TOM, 4TO XIFyYTHK Ha He-
KOTOPBIX KJeTKaX OKPyXeH BOPOTHMHYKOM M3 5 TpeXyro/IbHEIX Yelly-
ex. BeposaTHo, pedb HOET O HEHIBeCTHBIX pa3HOBHOHOCTAX Mallo-

. 1
monas striata,

Mecrtroo6urtanmne: Ha 3aTON/IeHHOM IMolie, B :
npynax c xucno#t sono#f, B KaHanax. ]
MecrTroHaxoXxneHRMe: Kanan y DBopka B !

)

!

Bonxckom nnece Pri6unckoro BoaoxpaHnsauma. Becno#t - enm=-
HUYHO. '

O6mee pacnpocTpaHeHHE: CCCP
[2]; AHrnug [20, 23] , CeBepHaas Hcnannnga [15] , CUA
(93]
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Puc. 2, Mallomonas striata var, serrata Harris et
Bradley,

a - Knerka, X 2500, 6 ~ wewy#km, x2000, B - mucra (nmo: Har-
ris, Bradley, 1960), o

3. Mallomonas papillosa (Harris et Bradley)
Harris, 1967 :185 (fig. 1, 2, 4, pl. 1, fig. 1, 23'.

Knetka obpanbHas unM wHpokooBanbHas, 10-18X 7-12 MrM.
Krytuk nmoutu B 2 pasa anuHHee KiaeTku. XpomaTtodop ABYyxiomna-
ctHo#t, Kanja nefixoamHa KpynHas, XOpoWlo 3aMeTHA B. HHXHeH WM
cpenHeli yacTH KJeTKH, 2-3 BblOeNHMTelbHLHIE BAKYO/ld B 3a0HEM ee
xonne. Yewy#ku TpexaonbyaTeie, snamnTHyeckue, 2.8-4.1 X 1,7~
2.2 MKM, NOYTH OOMHAKOBhle HO Bcelt moBepxHocTH knaerxkm (puc. 8).
llluT nokpeIT Gojlee MUNM MeHee NPABHIBLHQ PACHOJOXEHHBIMM naluj-
namu, BripocTh dpoHTanbHoro kpad vewyitku c 3-8 peGpamu. B
ocuopanny V -¢urypn 1-5 pgoponwHo EpynEex mop. Kymon wewyiixu
Menko nepdopupoBaH, MHorga c namunnamu. PaBHOMepHO MOKPLIBao—
e BCIO KJeTKY H3OrHYThHIe WHNL ABYX THMNOB: cilafo a3aayGpeHHble
(6.5-9.2 MxM nmuHo#) M cuiabHO 3aay6pennsie (7.9-12,4 mxM anu-
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Puc. 3. Mallomonas papillosa (I—Iarris et Bradley) Har-
ris var, papillosa,

a - knerka, x2500,6 - uwemyiiku, X 2000, B - uucra, x1800.

Hoit)., LlucTel rnagkme, OT OBANbLHLIX A0 MOYTH WAPOBUAHBIX,
10-12 x 8-10 mxM, Ge3a BOPOTHHYKA.

Var, papillosa,

li¥T Yyewy#AkH MNOMHOCTLIO OOKPHIT pPgAaMH IpaBHI/BLHO pacHoiio-
MeHHBIX NaNUNNdpHLIX BBIpOCTOB. Ha kxymone Heckonbko nammnn.
Wuns 6.5-9.2 MkM amuHO#, cnabo sasy6penusie. llmcra oBanbhas
uan wmupoxkoopanpHas (Taén, I, n-a),

MecToo6uTaHue: y»u, npyasl, cnaGonpoToy-
Hble O3epa, pPexH.

MecToHaxoxXaeHe: pekn Bas u Kuarumg
(fipocnaeckas o6mn. ), BecHoh ~ penko, oceHbio = E€AMHHYHO,

O6mee pacnpocTpaHeHHE® E: CCCP
[2]; Awnrmua [ 13, 20, 22, 23:], Nanua [25] , lloTnauous [16],
Ucriannnsa [15 , Weemnss [25], Anonns [29]

Var, ellipsoidea Harris, 1967 : 186 (pl. 3, fig. 6).
lluns eunbHo 3aaybpenHwle, 7,9-12.4 mxMm anuuo#. lNannnnap-

HBIX BBIPOCTOB HA MHTe M Kynojle YellyeK SHATHTENbHO MeHblle,
yem y tuna (Taén. 1Y, a-B). llucTa mupoKooBanbHas.
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MecToo6uTaHnmne: CTapHltbl, PeKH.

MecToHaxo®xOoeHHNe: pexun YecHasa ¥ Unbaw
(Apocnabckaa o6n.). BecHo#t -~ eamHu4HO. '

O6mee pacnpocCcTpaHeHHEe: AHrnmnga
(20, 23].

Paanopuanocts npusoaurca ana CCCP Bnepsoie.

* 4. Mallomonas annulata Harris, 1967 : 188 (fig. 6-
8, pl. 3, fig. 7-10, pl. 4, fig, 11),

Syn.: M, papillosa f. annulata Harris et Bradley,
1957 : 44 (ﬁg. h-m) - M, papillosa f, annulata Harris
et Bradley, 1960: 764 (pl. 5, fig. 32, 35) - M. papil-
losa var, annulata Bradley, 1966 : 144 (fig. 2, 4)_.

Knerka unmuHaopnyeckas MM yAJHHeHHO-OBallbHas, OBeHHIb-
Has - smmncounHolt dopMmer (16,2-28 x 6-10 mxm). Tlepennuit u aapn-
HMll KOHell C raadKHMH, 3A0CTPEHHLIMM, Cl1aGON3OrHYTBIMH WHIINKa-
My, 3-9 MkM anuuoii. XpoMmartopop anByxfomacTHol, BhIOeAMTeNbLHAas
BAKYONb ¥ Kaniu NeAKO3HHA B 3agHeM KOHIe KineTku. XryTuk .Ha
1/3 xopoue A/MMHLI KNeTKH, C XOpOUIO 3aMeTHHIM GasalbHbLIM 3ep-—
woM, llxcra rnamxag, moyry wapoBnaHas, 10=-13 MXM aumameTpom,
fea ropabimka (puc. 4). Yewykkn Tpex THnos: 1) wewyihtkn nmepen—
lero KoHma KJeTKH, HeCymAe WHNbI, aCHMMEeTPHYHbIe HJ/IM Hempa-—
puILHO poMGonpanbHbie, 3.7-4.2 X 2,2-2.8 MKkM, Cc Kynonom; 2) ue-
wyAku cpefHeli gacTu kneTKE pombomaanbHele, Ho 6ea kymona,
8.0-4.1 X 2,0-2,1 mMxM; 3) yewyAxkn s3agHeft TacTH KNeTXH C KyNo-
oM, HenpaBHJALHO poMmGouaanoublie, 4.0-4.2 x 2,2-2,4 Mmxm. Kynon
He6Gonbo#, C NanMANAPHLIMM BHIPOCTAMHK, WHOrAa MenKo nepdopu-
poBaHHb#. [T gewy#ku NMOKPHIT TOHKAMH pebGpamyu, Hepeako obpa-
OYIOUWAME NOJMI'OHANBLHYIO A9€HCTYI0 ceThb. [uUcTanbHasa wacTb mu-
Ta ¢ KpynHhIME nanmnnama. OOAH paR UX NPOXOAMT M NO BHIPOCTAM
¢poHTanbHOro Kpas. Bcag NMOBepXHOCTL WHTA M KPOMKH apeoilipoBaHbl
nopame (no 8 B 1 Mxm), 0,03-0.05 mxMm (Tabn. 1Y, r-e, Y, a-e).

MecrTroo6uTanmune: JyMH, Npyabl, DY4bH, DeKH,
sonoxparunnma. BecHolt - HedacTo, leTOM H OCEHBIO — eJHHHMYHO.

MecToHaxoMOe HHUe: Bra6nuckoe, Usaunkop-
oxoe, Pmi6unckoe, Kyit6rnuescroe, CapartoBckoe, Kamckoe Bono-
RpaHUnMIDA U MO Tpacce cTpourtenbcTtBa YebGokcapckoro. B mputo-
nax Boarn (Bas, TBepna), Kamb: (UBa) m B MoToBHIMXAHCKOM
npyay (l'lepr)

O6mee pacnpocTpaHeHHEe: CCCP

{2]; Awrmsa [20, 22, 23], Wornannus [16] Dawns [20].
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Puc. 4. Mallomo-
nas annulata Har-
ris.

a - Knertka, X 2200,
6 — yewyiiku, X 2000,
B - umucrta, X 1000,

Puc, 5. OcHoBHLle B
puanuu $GopMbel Kile TK]
Mallomonas teili- 4
ngii (’I_‘eiling) :
Conrad. ’



Cepua Planae Harris et Bradley, 1960: 752,

5, Mallomonas teilingii (Teiling) Conrad, 1927:
: 465 (fig. 19).

Syn.: M, litomesa Stokes var. major Teiling,
1912 : 277 (weft, 2) - M. litomesa Stdkes var.,

major Teiling in Ceupenxo, 1924 : 180 ( fig. 2-4).

KneTkn unmmmHopydyecKHe, BepeTeHOBHMIHBIE HJIM IIMPOKOBEpeTe-
Houauble (21-78 x 8-21 MkM), flerko MeHsiomue dopmy (puc. 5).
[lepenuuit kKoHen _oxpyr‘m.:ri’{., sanHull Gollee MM MeHee BLITAHYTLIN,
XryTuk paBeH OJIMHe KIeTKM WM HeCKO/bKO Kopode ee. XpoMaTo—
doprt (aBa) maacTHHYaTble, MpUCTeHOuYHHle, GOKOBLIE, peXe paame-
WeHHble MO CNHpand, §IApo KpymHoe, WApPOBHOHOE, PACHONIOMEHO B
nepenHe#t wacTH kiaeTkn. Kpynwaa kamia nefikosmHa ¥ menkue 6Gre-—
CTAWKE XUPOBHIE Kaliu B 3aAHel ee wacTH. [lyibcupynomuX Bakyo-
neit no 5 (puc. 6). UlnnukoHOCHBe YeWY#KH HeNpaBHABLHO sileBHA-
Hble (7.0-8.4X 4,5-5.3 MxM), ocTanbHHle oBaibHble (4.8-7.8 x 5.1-
7.0 MkmM). OpnaMeHTAUHA COCTOHMT M3 NepeCeKawMUXCH H3BUTHIX
pe6Gep, o6pasyinnx NONHIOHANBHYIO CeTk f4eek, Gonee rpySyw Ha
yewyikax ¢ wmnamu. WHorma oTMeqaloTcd NamuiangpHble BBIPOCTHI,
O6omok kpoMku ya3kuii., Bca ueHrpanbHag yactb 6asanbHo#l NiacTHH-
KM MeNKo HepdhopupoBaHa YIJIMHEHHO-OBANLHBIMH mopamu, Ao 0,15
MKM anuHoft npu wunpurHe 0.02 mxMm. [lono6Haa dopma nop ua Bcex
H3YYeHHBIX HAMM BHAOB CBOACTBeHHa NMWIbL aTOoMY. Bimxe X kpaio
UX, NMOCTENEHHO CMEHSIOT HOpHI HenpaBuibHO# dopmel, oo 0.16 MkM.
llnnel raagxue, NMOCTENEHHO CyXelommecs K cBoGoaHoMy Kommy, 12-
52 MkKM anuHOl, paaMemarTcd NMUIlb HA KOHUAX KJETKH: cHepefw,
7-10 ummukob (12-37 MxM amuHo#t), caamm - 5-7 (28-52 MM anu-
uoit) (ra6n, Y1, a-n). lucra okpyrrnas (mo 25 MKM AOMameTpoM),
C WHPOKUM HHU3KHM COPJLILKOM, TOJCTOCTEHHAdA, C KPYMHBIMH Ty-—
OBIMHK LIHMAMH,

MecTooGuTaHUE : npyasl, o3epa, BOOOXPAaHH—
nama, ' '

MecToHaxoxnpe HH e: VpaHbKOBCKOe BodOXpa-
aunume. Becnoli - penxo.

O6mece pacnpocTpaHeHHe: XapbxoB-

ckas o6n. [ 8, 9]; Ilseuna [32], Tepmanug [24]. Oanna [10] )
PyMbinusg [27].

6." Mallomonas hamata Asmund, 1959 : 42,
(fig. 38—41), '

Knerka oT yANMHeHHO-OBalbHO-saflleBUAHON N0 yOMMHEHHO—06-
paTHo—gfineBunsolt, 20-35 X 8-12 mxMm. Xpomarodop AByXJIOMacTHOIi,
¢ yaKo#t nepembplukofi. XKryTuk NOYTH paBeH ONMHe Tella, C Xapak-—
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Puc. 8. Mallomonas teilingii (Teiling) Conrad.

a - xkaerxa, Xx1200, 6 - gewyiiku, x 1500, B - nucra, x 1500,

‘TepHEIM GasanbHEIM 3epHOM. flapo HeGonblioe, B LeHTpanbHON ua-
cTi KiaeTkd. [ABe-Tpm cokpaTHTellbHBle BAKYO/M B 3adHeM ee KOH-
ue (pmc. 7). Yewyitxu, noxpeuiBaomme 64Abwy0 HacTh KieTKH,
KpylHble, siineBHAHbIe, TOHKHE, MellIKko NepdopHpoBaHnHule, 4.3-5.6 x
x 8.0-8,7 MM, PeGep u \/ -¢purypul mer. Kymon maneHpkuit, rman-
Kuil, C TOHKO 3a3yGpeHHEIM AMCTANbLHEIM KOHNOM. OBGOMOX KpOMKH
aarnyT. BasanbHada nmnacTHHKa C KochIMAM psoaMu apeod, Golsee
KPYNMHLIME Yy NpOKCHMAanNbLHOro ‘Kouwna (amamerpom 0.04-0.02 mxMm),
oo 15 na 1 MkM. Hewylixy sanHero KoHua KJIeTKH MelKne (2.0-
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7

Puc. 7. Mallomonas hamata Asmund,

a.-- kneTka, X 2500, 6 - wewy#km, X 2000, B - umcra, X 2000,

3.5 x 1.4-2,5 MxM), nnockue, Golee Toukme, Gea kynona u \/ —¢u-—
rypel., Ux AMcTanbHEIA KOHen C MENKHMM HeNpaBH/LHO DPACHOJIOMEH-
Hpimn nepdopanuamu (go 0,01 MKM), uUeHTpanbHag M NpOKCHMAamb-—
Had yacTu c Gonee kpynHwiMu nopamu (amamerpoMm mo 0.025 mkm),
K/neTKy HOKpLIBAIOT WHMIMKM OBYX THHOB: 1) WrioBHAHLIe, OTXOAf-
mMe OT KyNOJdOB yellyek Tena, 10-23 MKM ammHol, ¢ 2~4 aySuamu
Ha anMKanbHOM KOHUE; 2) MelKHMe, KPIOYKOBMAHEIE, NErKO CMHHAI0-~
muecqa npH MUKpockomupobanuu, 2.8-5.4 MkM anmHo#M, oTxoasuue
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OT dYellyeX 3aAHero ¥oHma kneTku. OnHa ua nonacreli Kpod4ka Ty-
no 3aKpyrieHa, apyrag — yTojdmeHa M 3a3y6peHa (raén. V1, e-n),
"lncra opanbHag, 16-17 X 1213 MkM, co caabo HCYepYeHHOH Io-
BEPXHOCTRLIO M WHMPOKOH Mopo#, 6ea ropnelKa.

MecTooburtasnmne: oaepa.

MecToHEaxoxXxogeHHE: o3epa YepHoe u laya
(Kamuuurckaa o6a.). Jletom - penxo. B )

O6 mee pacnpocTpaHeHHIEe: [N annga

[ll], Aurnuga [11].

.Bun npusonurca ana CCCP snepsbie.

Oasepa Yepuoe u Tawa .HaxoggaTcs Ha BooocBopHoMf naowanun
p. McTel ¥ He npuHannexar K Gaccefiny Boarun. OaoHaxo MBI CcuHTa-
"eM Heo6xoouMbiM COOBmMHTL O HAXOXAEHWM 3H0eCh HOBOro BHOA N,
hamata wn3-3a 6nuaocTH pacHolloXeHHd 3TUX BoAoeMoB K Bomx-
CKOH cucTeMe.

7. Mallomonas pugio Bradley, 1964 : 325 (fig. 3, 4,
pL. 3, fig, 22-25).

Knetka mmpokooBanbHag, 12-20 X 10-16 mkmMm. XryTrux. paBeH
ANMHe KJeTKM MM Kopoue ee Ha 1/3., Xpomarodop raySoko pac—
ceveHHBl, aByxnonmacTHoli. OaHa, pexe 2 uaM 3 BblAeNHTeNbHEIE
BAKYOlM pAaCIONIOXEHh! B 3adHeM KoHue Kietku. Kanng neixosauna
oTHOCHTeNLbHOo HeGompwas (puc. 8). Yewylixy HempaBHIbLHO oBalb—
Hele, 3.9=5.5 X 2,5-3.5 MKM, TOHKHe, C KPYIHBIMH Kynonamu. [1n-
cTaflbHaag 4YacTh WUMTAa YeWyHKH pasgeneHa peGpamu Ha 2-3 ofna-
CTH, OT BHEIIHHX IDAHHI KOTOPHIX K 3AarHYTOMY O060OKY KPOMKH OT-—
XOOAT pafualibHble pe6pa. Beca 6asanbHas NnacTHHKA paBHOMEpPHO
neppopuporana Menkumu (0,024-0.083 mkm) mopamu, no 13 ma
1 MM, Kynon ¢ 3-8 pe6pamu. llnme xoporkue, 5-6 MxM, ocTpo-
KOHeuHble, C ONHHM ManenpkuM ay6uom (Ta6a. YII, a—B) lncra
HeUM3BeCTHAa.

MecToo6urTaHnue: yxu, o3epa,

MecToHaxoXane Hude: 03. Bamyruno (fpoc-
naBckaa 06n.). Becro#t - eamnuuHO.

Ofmee pacnpocTtTpaHneHHe: Cen, Uc-

nanana [[14].
Bna npumeonurca nna CCCP BlepphLIe.
Cepua Torguatae Harris et Bradley, 1960 :.752,

8. Mallomonas pumilio Harris et Bradley, 1957
: 45 (pL M, fig. 3, 4, fig. in textum 2 A-F),

KneTk# or sadmeBHMOHEIX [0 NPOOOJrcBAaTO-3AMMICOEAHBIX, 10-

20 x B8-8 MKM. [lepenun#t KoHeu K/eTKE C BOPOTHAYKOM H3 5 dewyr
ex. Xpomaropop AByxjonacTHol. Brineanrenbras BaKyoldb H Kanam
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Puc. 8. Mallomonas pugio Puc. 9. Mallomonas pumilio

Bradley. Harris et Bradley,

@ =~ Knerka, X 2500, 6 ~ wewyhin, a - xnerka, X1200,6 — veuryku,

x2500, X2000, B - uncra (mo: Harris,
Bradley, 1957),

NefikoauHa B sanHeM KoHme knetTkn. JXryTHk AnNuHHEee KIETKH, HO
He 6Gonee, yem B 1.5 pasa ( puc. 9). Ulunuku 2-10 MkM nams=O#,
rnapgKkue, CnaGoM3OrHYThle H PACIHOJIOKEHH NHWb Ha NepeAHeM KON-
uwe knetxu. PocrTpanwheie wemyiixn (8.6-4 x 8.0 MKkM) ¢ HeGonpum-
MH MeJIKO HeppOopHpOBaHHLIMH Kymoiamu. YHewy#ku Tena pomGoBua-
Hele, 2-3 X 2-3 MkMm. V/ - ¢arypa xopowo BripaxeHa, $PpoHTaNbHbIA
Kpalh yaku#i, pe6puctbifi, Xynona W Hrjasl HeT. BasallbHule uYelwyHKH
Menkue, acummertpHunne (1,0-1,6 X 0,8-1.1 mMkM), uHorma c He6osb-
wo# (mo 0.3 MkM) uryo#t, llUT Bcex dellyek NMOKPHIT CeTbIO NMeH—
TaroHaNbHBIX M r'eXCaroHalbHBIX fA4YeeK, B Yrijax KOTOPbIX BAAHBI
neppopaunr (ra6n, YII, r-a; YIll, a-p), lUucra oBanbHo-unAMHOpPH=~
yecKad, raaakag, Gea ropneimka (10-12 x 8-9 MxM).

MecToob6GuUuTAaHHUE: npyasl, BOOAOXPAHH/INMA, DPeKH. .

Mecrounaxoxnesne: Ipaubkosckoe, Prbnn-
CKOe BOAOXpPAHHNHIDA M [0 Tpacce cTpoHTensbcTBa Yeboxcapckoro.
Becuoﬁ - eAHHWYHO,

O6mee pacnpocTpaHneHnBe: CCCP

(2]; Awrmma [21-28], Naura [11], Pymsmna (27], lornan-
nua [18].
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9. Mallomonas eoa Takahashi, 1963 : 169
(tabl. I-11, fig. 1-13).

OTOT BHA ONMCAH HAMH paHee [6] n owHn604YHO OTHECEeH K
cepuu Planae, B HacrodmeM cbo6WeHMM NPUBOAUTCA YTOYHEH—
HBIt ¥ OONOJHEHHBI NHAarHO3 BUAA, €ero HOBEIE MeCTOHAaXOMXAeHHus
H noarBepxaoaercd BeiBoA Taxaxaum [31] o npuHaanexuoctu M,
eva k cepun Torquatae, i ,

Knerka yanuuenHo-obanbHas, 16-31 X 4,5-9.0 mxmMm. [lepennuit
KoHell C BOPOTHHYKOM M3 5 yewlyek, Hecymux mumsl 6-14 mxm amu-
Ho#t, 3anuuii KoHen xneTku c 2-4 urnamu (2,8-17.0 MM ammuoift).
Xpomarodopop ABa, BrioelMTelNlbHAas BAKYO/lIb B 3aaHeM KOHUe KieT-
ki, XXCYTUK NOYTH paBeH ANMMHe KIeTKH, ¢ GleCTAmUM Xopouwo 3a-
MeTHEIM BasansHeIM 3epHoM (puc. 10). PocTpanbHbie wewryfku maH='
nups acuMMeTpHunbie (2.9-4.2 X 1,4-2,0 MxkM), ¢ He6oNBWHM KyMo—
noM, Huxenexamme demy#kM poMGOBHAHBIE, C XOPOUIO BhIpaMeHHOH
V -¢purypoti, 1.4-3,0 X 1,0-2.4 mxm. PpoHTanbHbl kpai yakuit, pe6-
pHCTHIA, YeTKO OTrpaHHYeHHE# OT muTa. Ha AmcTanbHoM KoHUe wue-
uyek NepefHeili YacTH NaHUUPS HaMedaeTcd HeGojablioe BO3BbIlIe—
HHe, KOTOpoe Ha 'plIyifKax 3aaHeldl IOMIOBHHB! KJIeTKH BHITAMMBAeTCH
B MalleHbKYI0 MLy B BHAe 3Beafbl, Hapeaka 2-4 KoHewHble wemy#- .
KM HeCyT HacToOdlMe OJMHHble Arfel. PucyHok murTa wewyex manuu~
Psl COCTOMT M3 TAHIEHCAJILHO NepeceKalmUuXcs PANOB KPYribIX sde—
ex. Mnorpa Ha wewyilkax, pacHnolloXeHHbIX GamXe X samgHeMy KOHIY
K/eTKH, 3TH fiYefiKH HepeXxoAaT B MOJMroHalbHble. BasankHaa mnna-
CTHHKa mMuTa neppopupoBaHa MenAKuMH HopamMu. KoHeyHwle urione-
CymHe uveuwlyilkm He opHaMeHTHpoBaHbl, 1.4-2,0 X 1,0-1.4 MM
(rabn, YHI, r-u; 1X, a, 6). Uucra oBanbHaa, 7 x 12 Ml:M, o4YeHb
cnabo CKynbNTYPHPOBaHHAS, C PEA3BHTHIM TOPALILIKOM, '

MecToobBHTA aAHMUE: KaHaBbl, MPyabl, peKH, BOOO-
XpaHuauma,
MecToHaxoXaoe HH e: HUpanbkoBckoe, PLibuH-

ckoe, 'opbkxoBckoe, KyliGeimenBckoe BO/IOXpPaHMIHINA M Tpacca CTPoH-
tenbctBa Yebokcapckoro; pexu Kusruwa, Kepxenen. Bechofi n
OCEHBI0 ~ eNHHHYHO. ' :

O6 mee pacnpocTpaHeHHEeE: CCCP[4,
6]; finouusa [12. 30, 31], liseunsa [18], WoTnanaus [16].

Hasommposanusie BuAbl Harris et Bradley, 1960 : 753,

( 10). Mallomonas insignis Penard, 1919 : 122-129
fig, 1).

Syn.: M, torulosa Kisselew, 1931 : 239 (fig. 4) -
M. insignis var, lacustris Bourrelly, 1954 : 393
§pl. VII, fig. 17, 18) - M. mesolepis Skuja, 1939 : 85
tabl. 1V, fig. 18).

88



Puc. 10. Mallomonas eoa
Takahashi.

a - Knetka, X2000, 6 - ue-
wy#kn, X 2200, B - uucra,
x1500,

Puc. 11, Mallomonas
insignis Penard.

a - OCHOBHble Bapuauun ¢op-
Mb! xnetku, X 800, 6 - ye-
wyhkHu, XBOO, B - LHUCTa,

x 800,




KneTtkun nnuHHble, BepeTeHooOpasHble, CHILHO MeTabonupyio-
wue, 48.5-100 x 14,7-17.5 mxm. [lepennnit koHeu Tyno 3akpyries,
3anHull HECKONMBKO 320CTpPEeH U HepeAKo ofpaayeT XBOCT paaiuyHoH
amuael. XKryTuxk ot 1/4 no 3/4 nmuuel tena. fdppo Gonbuioe, B ne-
penHeli yacTu kieTKu. Kamms neiikoaMHa MoXeT HAXOAUTCH KakK '
cpasy 3a siopoM, TaK H B HHXHell wacTu. BrlaenumrensHbie Bakyomam
B 3aAHeM KoHue kneTku. lncra oBanbHag uaM NOYTH WapoBUaHAd,
rnankaq, 14-28 X 25-30 mkM. [opARIMKO HM3KOe, HHOI'AA COBCeM
orcyrcrByeT. Yewyifixu odenn rpyGble, AMiIeHHble WHIOB M KyIlola
(puc. 11), Ha nanpaBneunwx Brnepen meGonebwux (4.6-5.2 x 3,5~
4.0 MKM) yewyHKax amMKalbLHOrO KOHIA KJSTKM Mojlag KOHHUYGCKAad
urna, ao 8 MM aaunboii. Aucranbubii koHeu cHabxen 1-3 pgnammu
MONUIOHANBHLIX A4eeK. Baonb ¢poHTanbHOro Kpag paabl namuiagp-
HbIX BLIPOCTOB., Yron V —buryper okpyrneiii, KpoMka ucmempeHa
paananbHEbIMH pefpaMu, KOTGpble HepPeaKo coeAuHsaAwTCHa Goflee ToH-
KuMM nonepeyHbiMu., O60oaok Kpomku wwupokuit., IluT m ocranbuasg
JacTb GasanbHOIl MJIaCTHHKHM REpgOpMpPOBaHbl GecHOpafoYHO paclo-
JIOMEHHBIMM MeNKaMM Topamu. HHxe, Ha Nexamux, kak oGbI4HO,
nonepek Tena KIeTKM YelnyfiKax, HI'a yMeHbllaeTcda U HCHE3AaeT,
pasMephl yellyek ybeiuyupaloorTcd Ao 8.4 X 6 mxMm. [losBngercs yr-
NyGleHre Ha KPOMKe B OCHOBauuu yrnaa V —¢uryper. INocTemerno
Yyeulyiiku rnepexoadT B aCHMMeTpUYHble, BHOBbL Hecyuue HeGoabuwyio
urimy. HanpabnenHnepre Hasafa 4dYellyfKu XBOCTA  KJIeTKH MEHBbIIEro
paamepa (4.8-7 x 8-5.0 Mmxm), o c amuuroi (mo 9.5 MxM) urnoi.

*OHU JMlIeHB] CeTH MOJUIOHANbHBIX fAYeeK W NaluapHOl CTPYRTYPHI,
Panuanbusie pe6pa KpoMXH TOHKHe, penkue, W yriayGleHue B OCHOBa=
mun V =durypel orcyrcreyer (raén. 1X, B-x).

MecrToob6urTaHine: KaHaBbl, §Mbl, JyXu, 6ono-
Ta, Npyaob!, 3alMBHble [OMNd, PeKH, o3epa, BoOOXpaHUIMuA.
MecToHuaxomMaoeHHe: Kamckoe u Pri6uHCKoe,

pomoxpanunuma; Pexku Uycopas (Ilepmckas o6ia.), llymopoBka,
Bag, Yecnapa (flpocnaeckaa o6n.). Pauneit BecHoll - Hepenmxo, ne-
TOM M OCEHBI0O — €OHMHUYHO. .
O6mee pacnonpocTpaHeHHEe: B OKpecT-
HocTax Puru, XapbKOBa.H Neunnrpana [7, 28]; Nauug [11] ,
AHrnug [19], lipeunsa [26], dpanuug [14]. ‘
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Ta6n. I, a=-x - Mallomonas cratis Harris et Bradley

(a=B, n - oTaenpHble YewWYHKH, r, € ~ PparMeHTbl NAHUUDPH, K =

wun). a,r — x100000, 6 - x 18 000, B, 0, ®x - X 12 000, e -

x 15 000.
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Tabn. II. a=np - Mallomonas striata Asmund var. striata
(a-B - yewylknm nepenHell YacTH KAeTKH, r — hparMeHT mNaHUUpHd,
0 - 4ewylKH sagHel wacTH KieTKm). a, o - X 40 000, 6 - x 20000,
B - x30 000, r - x15000.
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Taon. lll, a-6 — Mallomonas striata Asmund var, striata.
B-r - M, striata var. serrata Harris et Bradley, o-x -
M. papillosa (Harris et Bradley) Harris var. papillosa
(a — un, 6 - wewy#txa, B - vewyiku, r — WHUNLl, O, 3 - ¢parMeH-
Tel NAHUMpd, e - Yewyfxa, X - wun), a, a — X12 000, 6 - x 30 000,

B - X286 000, r, e - x20 000, o, % - x17 000.
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Ta6n. 1Y, a-p - Mallomonas papillosa var. cllipsoidea
Harris, r-e - M. annulata Harris (a, 6 - uewylixn, B
Wun, ©° - OaHuupb, O — dparMeHT MaHHUpHA, e — wun)., a - X 15 000,
6, e - x 18000, B — x12 000, r - x4400, o - x 10 000.
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Ta6n. V. a-—e - Mallomonas annulata Harris (a - xymono-
HOCHaa yeuwyilka NepeaHero KoHUA KNeTKH, 6, B — KynoldoHocHme

YyewyiKH 3adHero KoHIA KNeTKH, ', O - YelWlyAKH cpeaHedl uacTh

naHnupsi, € - ¢pparMeHT naduups). a - x15 000, 6, B - x22 000,
r, A - X20 000, e = x25 000.
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Ta6n. YI. a~np - Mallomonas teilingii (Teiling) Conrad, e-x - M,
hamata . Asmud (a - wunoHocHas yewyiika NepelHero KoHUa &JeTKH,

6 - TO Xe 3agHero KoHua KNeTKH, B, I' — yelyiiku cpeaHelf yacTu naHuMps,
0 - anuKa/ZibHbli KOHell WHnna, e-3 — 4YewyHKHM, ¥ — anuKalbHbI! KOHel WHIA,
K - yewyiika M WHN 3adHero KOHUAa Kiaetxku). a, u - X10 000, 6, x, 3 -
x13000, r o, x — x 15000, e - x12 000,
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Tagn. Yil. a=8 - Mallomonas pugio Bradley, r-a - M, pu-
milio Harris et Bradley (a, 6 - yewyiku, B - w4, r, 1, 3 —
Tewy#KH, e — UIMIOBI, X - NepedHuit KoHen KneTku). a, B - x 20 000,
3, e, ®x - x15000, rr, a, 3 - x 22 000.
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Ta6n. Yiil. a-B - Mallomonas pumilio Harris et Bradley, |
M. eoa Takahashi (a — wewylixu cpenHeii zacTu nmaHuupda, 6 -
panbHble YelWlylikd, B — YelWlylKU 3agHero KoHIAa KJeTKH, ' — pocTpah
yewylika, O, 3 - uewydKM cpedHelf yacTU NaHUNPd, € — WHI, X — i

NWICHHBIH MaHUMPL, M - dYelWlyHAKH 3aQHero KOoHLA KaeTku), a, r — X20!
6, 5 - x36 000, 0 - x80 000, e, u - x10 000, x - x5000, a — x15 O
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Ta6bn. 1X, a-6 - Mallomonas eoa Takahashi, B-X - M,

insignis Penard (a2 - knerxa, 6 - KoHewuHble wewyiiku, B — Me—
penHuii KOHell KNeTKH, ', A4 — Yewyika cpeaHell 4acTH MNaHUMUpS, e —
yeWwyfka 3anHero KOHUAa K/eTKH, X — HPOKCHMAalbHbIA KOHel Yeluylii-

xu)., a — X4700, 6 - x8000, B - x4000, x - x10000, n - x15 000,
o - x40 500,
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B.AOLEnusaposBa

CE30HHAA OWMHAMHUKA U PACIIPEAEJ/IEHHE
NMUFMEHTOB $UTOINTAHKTOHA
B PEIEMHCKOM BONOXPAHHWJ/IMIIE

Hawn nepeble coo6ileHHs O COCTaBe M COAEPXAaHUU NHMMeH-—
TOB ¢UTONIAHKTOHA B PLIGHHCKOM BOAOXPAaHUMMILE [3. 4] OCHOB a—
bl Ha HabmopgeHuax 1969 r. Tonbko B ['naBHOM mnjece M B colipe-
/leflbHOM eMy pacmupeHHoM yuacTke Bomxckoro nneca (cranpapr—
e cr. 1, 2, 5-7, 9). B nacrosumeii paoTe NpUBOASITCH AaHHBIE
1970-1971 rr. nna Bceli akparopun, B 1970 r. ¥ LOCTOAHHEIM CTaH—
nMaM 6uisn po6abnennl ct. 28, 33 B llekcHuuckom nnece u 22a,
20 - B Monoxckom. B 1971 r., xpoMme ynoMaHyThIX, ob6clenoBa—
muck Takxe cr. 39, 50-52 (pmc, 1),

OcHoBHasa yacTb MaTepuanos cobupanach B NMepUOR OTKpPLITOH
ponbl- (Mafi-Hosa6pr), a B 1971 r. u anmoil.

B 6Geamoannli nepmon mpoGbl oTGHpanM Ha BGCeX CTAaHOHMgGX [ABa
pasa B MecCsll, B 3HMHee BpeMd - MMllb Ha CTAHAAPTHLIX CTAHLHAX
NpUMEpHO OOMH pa3 B Mecdu. OT6op NPOU3BOAMIHN MILXCEMIACOBBIM
(aTOMeTpPOM KOHCTpPyKuMn PpaHuess uii JnrMopka B hoTHUECKON
sone (0-2 M), B nmpepenax Xoropoil 6pamM ooHY HHTer pHPOBAaHHYIO
npoby. B 1970 r,, kpome Toro, aHanuaupoBaju BOAY [PUAOHHOI'O
I"OpU30HTA,

duTONNaHKTOH ocaxaanu u3 1 1 Bogp (mpu nomowmu ¢uanTpo-
nanpHo#l ycTaHoBKHM) Ha MeMGpanrwfi dunbrp Ne 6. 3ToT dunbTP
lle 3aflepXHBaeT NOMHOCTBHIO MelkKHe ¢OpMbl BoAoOpocnell nepBbix
nopunit ¢pnabrpyemoit soasl. Bonee niaorHui# ¢unbTp Ne 5 GeicTpo
hoa6uBaeTcd NpH OBMABHOM coOepXaHMH B Bode ofbwelt B3Becu. HYro-
Gb1 H36exars NoTepb GUTOMNAHKTOHA, HEeMOCPeACTBEHHO Nepea Gulb-
TpauMed MokKpeiBalu QUABLTP ClOeM TOJMNYEHOr'Oo CTekia ,MupeKc’ u
mena (0.02 r Ha 1 cm2 ¢unbTpyomell noBepxxHocTH). Men Heo6xo-
MMM ON8 npedoTBpaweHus pacnaga xnopodunana noa geficTBueM Kie-
TOYHBIX KHCJIOT, CTEeK/IOo - [Jid MeXaHHYeCKOro MHoBpeXAeHUH Kie-
TOYHBIX 0BoJI0oWex NpH padMe/IbYeHMH oOcafKka, 4To cnocobcTByeT
AyqueMy H3BJ/IeYeHHWI0O MUTMEeHTOB.

dunbpTP C ocadKkoM, BLICYWEHHbIA Ha BoadyXxe B TeMHOTe H
lIOMelleHHbIlt B MakKeT U3 KaNbK, A0 aHanuaa NUCMeHTOB XPAaHMIH
1-2 HepmeNMn B 3aTeMHEHHOM SKCHKATOpPe C CHIUKaresnemM B GblTOBOM
XxoNoaAuIbHHKe,
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p. Lyda

50

Wenchunchkua
nnéc

[nagreii
nnec

nnéc

Bonrxcchud naéc

p Bonea

Puc., 1. PacnonoxeHiie craunuit Habmonennas B PriSnHCKOM BOgO-
XpaHuH e,

MurmenTo! uapnekann 90%-M aueroHom (5 ma) npu 2-yaco-
BOM HacTaWBaHuUM B XonoaunbHuke. [IpeaBapuTenbHO 0CafoK BMecTe
c ¢uNbTPOM paaMellb4and B TeyeHue 3 MHH. NPH MOMOIM MAarHUT—
Hoil Mewankum tuma MM-=2, Tlocne 1 waca HacTaubBaHug paCTBOpH—
TenL cnUBanM ¥ saMeHAnu HoBoii nmopuueit (5 ma).

JKCTPAKT NMUICMEHTOB OYHMINANM ¢unLTpoBaHueM Yepe3 CTeK/IfH—
Hetit ¢unbTp Ne 4 nmpomasoacrea ,[pyxHas ropka”, 3aTeM cnekTpo-
boToMeTpupopanu Ha npuGope CP-4A, [na onpenefeHHs cofepxa—
HUA MPOAYKTOB pacngaa xaopodumia ,a” - deonurMeHTOB [9]
aKCTpaKT moaxucnan® 5 xamnamu (Ha 2-caHTUMeTpPOBYIO LHIHHAPH~
yeckyo kwoBery) 0.5 H. nmeperHannoif consHoit xucinotsl. KoHueut-
pauuio xnopogunmnos (,a”,,b”, ,c”) paccuntelBanu no dhopmynam,
pekoMmeHnoBaHHbIM paboueil rpynmok Ne 17 SCOR -UNESCQ [15]
a4 pacTHTEeNbHBIX KapoTHHOMAOB - no ypaBHeHMio [lapconca u Ctpun-
KneHnna [12:’ . '

A6conmoTHbie ownbGxu B peaynbTaTe oNpelelleHUd MUCMeTOB B
GoNbWHHCTBE Cly4aeB CBOAMIMCH K CJedyOWHM 3HAYeHUAM: OJid
xnopodunna ,a” - +0.45 mxr/a, ,,1)” - +0.90, ,c” ~ +2.33, ansa.
yucrtoro xnopobunna ,a” - +1.67, nna deonurmentop - +2.26 mxr/m,
ans xaporuuoupos - +0.31 mx SPU-/al,

Cneunduyecxags MUCrMeHTHad enMHuna, 6iuskag x 1 Mkr.
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*HNEBO W

- OdHMmoge ud0 ou  ‘(¢/NdS WW) GOTHOHHLOdEN H (1r/JINW)
aorrndpodorx BUNEdIHSNMHON - vESLO ‘(u/JN) BHOLIHBLULOLUD
BO0BWOHG - peaedud LeHMDdO HOO O] "BHOLMHRLLOLUD BOOBWOHg
~ § ‘«ouonniodew - § *,Q” vumpodoux - ¢ ‘,0” wurupodorx - g
‘,8" urnpodoux - [ ‘J [,6] SMHHBY - g ‘*J LGl SNHHHPY - ®©

‘3daru WONOXIOg 4 GNO..HMMQE.:OE
GOLHOW INN HHNPdLHONMHOM BXMWBHHI BBHHOEQ®) °'Z ‘Oud
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Tab6nuna 1

Koaddbuuuent sapuannu xmnopodumnna "G,", %

CTaHuun

1 2|52 1|8 6 | 7 9 | 39|28 |33|50)20 |22a] 51

1970 r.,

711621 - |48 |44 |36 |39 | - |70 |46 | - |54 |62]| -

1971 r.

58 |68 [118 |54 |36 |97 |54 [(105]| 67 |54 | 55 |58 | 38} 38

Peaynbrathl aHanmu3aa nokasamu (puc. 2-5), uto B doTHYeCKOI
AOHe BOAOXPAHUJMIIA B NMEPHOA OTKPBHITOH BOABI COAEPHUTCH AO
40 Mkr/n xnopodunna ,a“, no 10 Mxr/n xnopodunna L% wmm ¢’
¥ no 20 Mk SPU /n KapoTHHOUJOB.

Conepxanne NArMeHTOB $UTOMNAHKTOHA B BOMOXPAHWMINUIE KO-
ne6nerca no ceaonam (puc. 2-5), Kospbuumenr papmaumm ans oc-
HOBHOI'O M3 HHX — XJopodunna ,a” - 10OCTATOYHO BLICOK Ha G0Jb-
WHHCTBe cTaHnWi, ocobGeHHO M3 pewHslx mnecoe (Tabm. 1).

B nenom ceaoHHble M3MeHeHHs KOHUEHTpauui BceX NUrMeH-
TOB ONMCHIBAIOTCH 3-BepUIMHHbBIMUH KPHUBEIMH. [IOCKOMBKY 3TH KpHBbIe
B 6GOABWHHCTBE clyyaeB napaiieibHbl apyr apyry (puc. 2-5), non-
po6HO pacCMOTPHM TOJIBKO NMHAMHKY XJopodHnana.

[lepBriit, Becennuit, MUK Xnopodunna HaGmooaercsa NoBceMe-
CTHO B CcepeauHe UMM B KoHune Mas. CaMble MHOro4YHCJ/IeHHBIe BOAO—
pocax B aTo Bpems AMatoMmoBhle: Melosira italica subsp, sub-
arctica O, Mill,, M, islandica O, Miill.,, Stephanodis-
cus hantzschii var. pusillus Grun., ConépxaHne nmurMeH-—
Ta Ha OTAeNILHbIX cTaHuUuAX kKonebnerca or 5.5 mo 50.4 mxr/na, Ho
yaume coctaBiaset 10-12 unu 21-26 wmkr/m.

B BomxckoM mnéce (puc. 2) BeceHHuii MAKCHMYM XJ10podui-
7a NoCTosHHO mMpeoBnagaeT Hal OCTAalbHLIMH. JTO He BCerga CobBHa—
naeT c 6umomMmaccoil PMTONNAHKTOHA, KOTOpas MoOXeT ObITb caMo#
BLIcOKO#! eToMm (aBrycT) Bo BpeMs ,uBeTeHHs” BOAbl CHHe3elleHbl-
MH BOOOPOCNAMH. YHeT HMCIeHHOCTH, a clledoBaTellbHo, M Guomac-—
Cbl CHHe3eJleHbIX, O6pasylomMX CIH3HCThIEe KONOHHM, BecbMa Npubim-
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Puc. 3. Ceaonnasg aMHaMika KOHUHEHTPaOHH MHIMeHTOB GHTONNaHK-
Tona B I'maBHoOM miece.

O6oaHayeHng Te Xe, YTO Ha pHC. 2.
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Puc, 4. Ce3oHHAa AMHAMMKA KOHLUEHTPAUMH MHI'MEHTOB (GUTON/NAaHK-
ToHa B MomoXCKoM mnlnece.

O6oa3HaueHus Te ¥e, 4YTO Ha puc. 2.

autenen, [loaToMy B AaHHOM cCllyyae coAeplKaHWe XJopoguinjia, Be-
POSITHO, Nyd4lue OTpa)XaeT CTeleHb PasBUTHA ¢HUTOMNIAHKTOHA, YeM
ero 6uMomMacca. [lpeBannpoBaHHe BeCeHHero MakcHMyMa XJjaopodunna
BOAMOXHO B oTAenbHble roawl (1971 r.) u B TnaBnom nnece, ana
llexcaunckoro u MofnoXckoro 3To He xapakrtepHo (puc. 3-5),

B Bonxckom nnmece camoe BbiCOKOe cofepxanue XJiopodHnia
B BeCeHHeM MaKcHMyMe 6blJI0 BCceraa Ha CT. 2, YTO COOTBeTCTBY-
eT OaHHBIM no 6HoMacce durTonnankroHa. B I'maBHoM njece Ha or-
Ae/IbHbIX CTAHUMAX OHO MAano padnuyanoch TOALKO B 1970 r.
B 1971 r. uck/uouHTelLHOo 6GoraToi okasanack ct. 39. Cpeam cTan-
RapTHBIX CTaHUMA B 3TOM roay Briiesasnacb 4 CT. 7. 3nech oTMe-
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t'ne, 5. CesoHHag OQMHAMUKA KOHLUEHTPAaUUX NUIMMEHTOB QUTOMNIaHK—
roma B lUlekcHHHCKOM Nnece.

OGo3HaYeHUA Te XKe, YTO Ha puc. 2.

qnroch 3HaYMTebHOe coAepXaHme xjopodunna ,b” - pomonHuTelb—
oo MUI'MEHTAa 3eNleHbIX M SBL/IEHOBBIX. DTH BOAOPOCHIH Ha CT. 7
¢« HOTAaBIANM HHYTOXHYIO Aofo ofmeill 6MoMaccel (GMTONNaHKTOHA
(0.1%), ona mouTu uenuxoM 6blaa npeacTtablleHa St, hantzschii
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var. pusillus, HononuuTeNbHBIM XJ0opoduanaM agmaToMell, Kak
H3BECTHO, ABJgeTcd Xiopobunn ,c”. OgHako B NNaHKTOHe CT. 7
ofHapyXeHbl NHWL Cleabl sToro murMenta, CleayeT OTMeTHTh, 4YTO
B 1971 r. HecooTBeTCTBHEe MeXOy COAepPXAaHMeM BOQOPOCINed paaHbIX
OTAENIOB M MX CHeuuprueCKUX NUICMeHTOB B [naBHOM K Bomxckom
nrnecax Habmoaanoch NOYTH NOBCEeMECTHO., B MIaHKTOHe Xe ocTalb=
HBIX [JeCOB, KaK M ClleloBalio OXHAATb, CpeAyr A0GaBOYHBIX XJIIOPO—
dunnos npeoGnagan xnopodunn ,c”, YTO OTHACTH MOXKHO CBA3aTh

C HMHBIM BHAOBBIM COCTABOM AMAaTOMOBLIX. Tak, B lllekcHMHCKOM
nnece MaccopmMmu opmamn 6pmu Melosira italica  subsp,

subarctica, Asterionella formosa Hass,, Diato-
ma elongatum ( Lyngb, ) Ag, B MonoxckoMm 1ece,
TaKk Xe Kak B TI'maBrOoM u  BoOIXCKoOM, nOo  4UCIEHHOCTH

u broMacce npepanupoBana Stephanodiscus hantzschii
var. pusillus, Becesnuit nuk  xnopopunna B MONOXKCKOM
nnece Ha oO6eMX  CTaHLUMSX  OAMHAKOB, B  lllexcHuHCkOM OH
6p1n1 BeIWe Ha cT. 33, ocofendo B 1970 r. Haubonpmag KoHUEHTpa—
LMs NUCMeHTa ITonyyena Ha ct. 50,

BTopoit, nerunit, noaseM KOHUEHTpPAUUH XJlopoguija B BOOO-
XpdHUTIAILEe TPOMCXOOAUT B aBCYyCTEe B NEepPHOA MACCOBOro MOABJIeHHUd
B OUTONNAHKTOHE CHHe3delleHbX Bofopocheil: Aphanizomenon
flos-aquae (L.) Ralfs, Microcystis aeruginosa Kiitz.
emend, Elenk., M, aeruginosa f. viridis (A,Br.) Elenk,,
Coelosphaerium dubium Grun.,, Anabaena lemmermannii P,
Richt,, A, scheremetievi Elenk., A, spiroides Kleb., Oscillas
toria agardhii Gom, Hcxniouenne cocrasngeT cT. 52, pacnonoxeHs
Hag B peuyHOM ydacTKe Bomxckoro nneca, rae He6onbulioll MUK XJ10po-
¢punna (8,7 Mxr/m) BbIABaH AMATOMOBBIMH BOAOPOC/S MY, CIABHBIM 06=
pasoMm Stephanodiscus astraea (Ehr.) Grun,, Melosira
italica subsp, subarctica, M, granulata (Ehr,) Ralfs, Co-
AepxaHue XIopoduina Mo BCeMY BOAOXPAHHIMIY B STOT MepPHOd CO=
crabnano 6.0-27.8 mkr/n, o manbonee uacto — 8-15 mMkr/m.

llpeo6naganue NeTHero MAaAKCUMyMa XapakTepHO TONIbKO Al
Momnoxckoro u lllekcHuHCKoOro mnjecoB, r'ae H3-3a MeHbUIEro BeT-
poOBOr'o NepeMeUlMBaHWd BOOHBIX Mace coafalorcd GlaronpusaTHbe
yCJ/IOBMH [ONid BereTHPOBAaHUd CHHedelleHbIX BOAOPOC Jeifi.

Pacnpepgenenve mMMrMeHTOB O aKBATOPUH KaXOOr o Nneca BO
BpeMd MX JleTHEerro MaKCHMyMa [pPHMEepHO Takoe Xe, Kak M BeCHOI,
Ho B 1971 r. B 'naBHOM Miece MOBbIMEHHBIM COAepMaHHeM XJIOpOo—
dunna Beigenanuck ct. 5, 39 u 51,

Tpertuii; oCeHHHUil, MOABEM KOHIEHTPaNMM XJopodHifia B BOMO-
XpaHUNYIle OTMedyaeTcd. B OKTAGpe B HepHO[ BCHBIWKN Pas3BHTUH
nuaroMoBuix: Stephanodiscus binderanus (K'Litz.) Krieg,
n Melosira italica subsp, subarctica, Copepxanue xnopo-
¢unia B aTo Bpemsa KoneGnetrcd B npemeinax 8.,1-22.7 mxr/a, Ho
HauBonee gacto - 10-15 Mrr/m _

OCeHHHII MaAKCHMYM XJOpodUANa NOCTOAHHO YEeTKO BbIpa)eH
Tonpko B Monoxckom u llexcHunckoM nnecax (pmc. 4, 5). B oc-
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T a6 nuu a 2

CpenHee 3a BereTALMOHHLI MepHod cCoAepXaHue XA0POGMIIOB
(Mkr/n) u kaporuuonmon {(Mk SPU /1) B Bepxuem
2-MeTpoBoM cnoe BoAn PEIGMHCKONO BOOOXPAHMIHWA

Mnec Cranuns Xnopodunn KapoTu-
. . . HOMALL
l/a lIb IIC
1970 r
BOMKCKHMI ........ 1 4.2 0.3 1.1 3.5
2 7.1 0.3 1.1 6.2
CpenHee .......... - 5.6 0.3 1.1
Monoxckufi ...... 20 8.8 0.5 0.9 5.8
22a 8.1 0.4 1.0 - 5.4
CpenHee .......... - 8.4 0.4 1.0
lllekcHuHCKU ... 28 9.5 0.8 1.0 6.7
33 7.2 0.4 0.6 5.3
CpenHee .......... - 8.4 0.6
[naBHpI# .......... 5) 3.2 0.2 0.5 3.4
7 3.6 0.1 0.4 3.6
6 2.9 1.0 0.0 2.9
9 4.1. 0.5 0.6 3.7
CpedHee ....,.... - 3.4 0.4 0.4 3.4
B nenom mno Bo-
ANOXpaHUuIn Iy - 4.2 - - -
1971 r.
BOMKCKHE +ivverens 1 7.1 0.6 1.3 5.2
2 11.9 1.1 1.0 8.8
52 8 0.4 1.1 3.6
CpenHee ........ . - 7.9 0.7 1.1 5.9
Monoxckuii ...... 20 9.4 0.5 1.0 4.6
22a 6.7 0.4 1.2 4.3
51 | 8.5 0.5 1.3 5.6
CpenHee ......... - 8.2 0.5 1.2 4.8
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Ta6aunuua 2 (nponomxenne)

Mnec Craumus Xnopodunn Kaporu-
v v ” HOHUOLI
Ila " IIC
lUlekcHUHCKAH ..... 28 8.5 0.8 1.3 5.8
33 8.7 . 0.7 0.8 6.3
50 8.7 0.7 1.2 4.4
CpenHee ........... - 9.0 0.7 1.1 5.5
IF'nasybit ............ 5 6.1 0.6 0.8 4.6
7 7.1 0.8 0.5 4.8
6 4.3 0.2 0.4 3.0
9 7.3 0.6 0.8 5.0
39 8.9 0.9 1.0 6.1
CpenHee ............ - 6.7 0.6 0.7 4.7
B nenom no Bomo-—
XPaHUNIAILY .... - 6.8 - - -
[l py MeyaHUue. Pacuer ans Bcero BOAOXPAaHUNNINA

NMPOU3BOAHNCH C y4eTOoM o06beMa GOTHUYECKOro Clos Kaxaoro mjeca
Ipy cpeflHeM AO/d BereTalHOHHOrO Ce30HA yPOBHe BOAbI El} .

Tanbubpix miecax (puc. 2, 8) oH 3aMeTeH MWL Ha OTAENBLHBIX
cranuugx: crt. 2 (1971 r.), cr. 7 (1970-1971 rr.), ct. 6 (1970 r.),
cr. 5 (1971 r.), cr. 39 (1971 r.), ct. 51 (1971 r.). Ocenunit
MUK OYeHb pedko npeobnagaeT Haa OCTalbHbIMH, 3a BpeMsa Habmo-—
NeHU#i 5TO OoTMedeHo imwb oaHaxam (ct. 833 B 1971 r.). Conepxa-—
HHe NMrMeHTa Ha OTAeNbHEIX CTaHuuax ['naBHoro m MolloXCKoOro
necoB Majio paanuuyanocb, B Bo/mkckoM, Kak W B NpeAslAymue He—
prHonbl, HauGonee BBICOKMM OHO GbINO Ha CT. 2.

3umoit (puc. 2, 8) copepxanue xjopoduina B BOAOXPaHUMHIIE
o6blyHO Hu3koe - 0.5-1,5 mkr/n. OHo coorBercTByeT GuoMacce du-
TOMNIaHKTOHA, KaK MNpaBuJio, He IpeBbliwaoumel gecaThlX golell mun-
nurpaMma B L 11 BoObl M NMOYTH LeNMKOM 3a cyeT auaroMei - Me-
losira islandica u M. italjca (Ehr.) Kiitz, Touabko 11
MapTa Ha cT. 5 6uoMacca Bogopoclneil coctaBnana 2.3 mr/n, T.e.
6rina 6nuakoil k HabmonaeMOMy 3[eCh BeCHOH MaKCHMyMy ¢HTO-
njaHkToHa. BuoMacce cooTBeTCTBOBAala BbLICOKAd KOHUEHTpPalUHd
xaopoduana — 20.8 Mxr/an. Cnydyam nmoanedHoro ,lBeTeHHda” OTMe-
YaJUChb U paHblle [2], Koraa B NMOBEPXHOCTHOM Clioe BoAbl co3ga-
j0TCSl GraronpHsiTHHIE CBEeTOBLIE YC/IOBHSI, CTUMY/MpYIOUMe PA3BH—
THe ¢$HTONNaHKTOHA,
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T aé6nuua

3

CpenHee comepxanne xjopodunna ,A” (Mkr/n)

B dboTnueckok a3oHe

HEeKOTOpbIX Me30TPohHLIX BOOOEMOB

Xno-| Bpems flarepa-
Bonoem po- Habmone-~ MeTon TY PHIH
dunn HUHA uerod=
HHK
Bomkckue Bomoxpa-
HUNHIUAE:
Pri6unckoe ........ 6.6 | Y-X 1958 | doromeTpunue- [6]
ckuii® B cove-
TaHUM CO Clle-
KTpodoTOMeTpu=
yecxuM (xanun6-
poBouHAs Kpu-—
Bad)
5.6 | Y 1969-X | Cnexrpodoromer—| danuasn
1971 puyeckuii patota
Kyii6enueBckoe ... 7.9 | Y-X 1958 | dorTomeTrpuyeckuit [6]
B COYeTAaHHH CO
cnektpodoTo-
MeTpHYeCKHUM
(xanu6poboyHas
Kpubag)
Ouepa fAnoHuH ...... 5.2 | IV 1958~ | CnekrpodoromeT— [14]
X 1964 pryeckmit
Manaypckue oaepa
(Monbma): .
Mawmpur [lynHouns 4.4 | YIII 1961, | doToMeTpuyeckui [8]
VIl 1962
[laprHH .eceveennne. 8.4 | yIu 1961, ” (8]
Yl 1962 -
IlnpaTyHckue o3epa
(KamuaTka):
[lanbHee .......... 4.8 | YI 1962- | doTomeTpuyec~- [5]
XII 1965 Kuii¥
Dnuxuee ......... 8.5 | V1 1962- | doroMeTpuuec- [5]
XIi 1965 Kui%
" 797 113



Ta6nnua 3 {npononmenne)

Xno- | Bpemsa /urepa-
Bonoem po- Habmone~ MerTon TY PHEA
dunn HRH neTot=
HHK
Benukue osepa:
Ourapuo (B MecTe
HOCTYIJIeHUS CTOY-
HBIX BOMA) eernvernrs 5.8 | Y 1963~ |CnekrpodboroMer— [_10]
XII 1965 puyeckuil
OHTAPHO cvevvrrere..| 3.8-] Y1-X1 doToMeTpuyecKkuil [ll:]
20.3%%| 1967
Muguran ........... 2.5 | ¥-X1 1967| Cuexrpobhoromer— [13]
. ' pUyeckuii

* Xnopopunn, 6nuakuit Kk cymMmapHoMmy, *%® — npepnenst umabmaqiaeMsiX
KOHLeHTpauu, '

3a BeCb BereTaUHOHHBII NEPHOA CAMBIMHM GOraThIMH [0 cofepe
XaHUIo NMHUIrMeHTOB (UTOMIAHKTOHA okasanuchk lllexcHuHckuit u Mo-
noxckuit nnecwt (Tabn, 2): xowunewrpanus xnopodunna ,0L” (cpen-
HAA 3a Bpems HabmogeHuii) paBHanach COOTBeTCTBeHHO 8.7 u
8.3 Mxr/n. B BomxckoM nnece odHa cocrtamBnsna 6.8 mkr/n, s nawy
HOM = 5.0 Mkr/n. 3TH pasnuyusa CTATHCTHYeCKM AocToBepHH (o
kpuTepuio CTbloneHTa) Tonpko Ana 1970 r. OcobeHHO oTIMYaeTCH
0 XCoHUeHTDhAnUUHX Xfopodbnnna I'naerbifi nnec,

B npenenax nnecoe (Ta6n, 2) comepxanue murmenTtor (cpefs
Hee O/g Xaxpaoil CTaHuun) OOBONLHO 6/AM3Koe, UTO NMOATBepXAaeTc
OAHHBIMM CTaTHCTHYeCcKol ofpaborkd. Jluwe B BomkckoMm niece mnos
BHIIEHHON KOHUEeHTpalueli MUCMEHTOB MOCTOSHHO Bblenanach CT. &
HHorpa no copepaHnuio NUCrMEHTOB 3[1€Chb OTMedajlMCb CaMble Bbl-~
COKMe NoKa3aTend o BoAOeMY B LeiloM. To oAHa U3 Haubonee
6oraTbix cTaHuuit ¥ no 6uomacce o¢urTonnamktoHa (puc. 2).

CpenHsas KoHUeHTpauus Xiopopunna ,d” Ong BCero BOAOXpa-
uunmma B 1970 r. cocraenana 4.5 mxr/n, 8 1971 r. - 6,8 Mkr/n
(ra6n. 2), B 1958 r. (6] sra Benuuuna pasuanach 6.6 Mkr/na, s
1969 r. (waumn pnamueie) - 4.5 Mxr/n. Taxne koneGaHMs yKIannipa-
IOTCA B Opefellsl KOHUEHTPAUMA MUCMeHTa, XapaKTepPHbIX ANd Me3o-
TpodHBIX BomoeMor (TaBn. 3).

3aMeTHM, UTO cpedHme BelMYMHbI GMONOru4YecKHX mnoKaaaTeneh
Ond. Bcero BoaoxpaHuimma B MHCTHTyTe GHOMOrHM BHYTPEeHHHUX BOA
AH CCCP npuHaTo BbIMMCASATH MO OAHHBIM, NOMYYeHHBIM Ha CTaH-
NapTHHIX CTaHUMAX, pachHojloxeHHuix B lnaemom (ct, 5-7, 9) =m
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Bonmxckom (cr. 1, 2) nnecax. Takolt moaxon ompaBmaH TeM, 4YTO
o6beM BoOOHBIX Macc Monoxckoro u lllekcHnHckoro nnecos cocras-
nset HeGonbwyio aomo, (2.9 u 9.9% cooTBeTcTBeHHO) B 06HIEeM
o6reme BopoxpaHunnma. Ho nockonbky 2TH nnecsl okasanuce Gora-
4ye murMeHramu, 4yem [naBublii 1 Bomkckuii, To uHTEepecHo 6bli0
BBIICHATb UX BIMAHUEe HA CPefHIOK [0 BOAOEMY KOHHUEHTPAUMIO MUI'=—
MeHnTtoB, PacueTwl ana xnopodunna ,&”, no craTUCTHYECKH HOCTO-
BepHbeIM aaHHLIM 1970 r., nmokasanu, YTO eCHM YYUTHIBATL NHIb
CTaHOAAaPTHbI® CTAaHUWH, TO CPeAHad NOo BoaoeMy KOHUEHTpauHUs MHI-
MeHTAa COCTaB/ideT B 3aBUCHMOCTH OT YPOBHY BOAbI B BOOOXPAaHUIH—
we (MHHUMANBLHOro N MakcuManbhoro) 3.7 u 3.8 mMxr/n. C yue-
ToM Monoxckoro u lllekcHHHCKOro niecoB OHA paBHa 4.3 u
4,6 Mxr/n, t.e. Ha 15 u 22% pblwe, YeM NPH MHHAMANIbHOM K Malk~
CHMAaJlIbHOM YPOBHE COOTBETCTBEHHO.

Conepxaunne deonurmMeHtoB 3a oba roma HaGmoneHuii Kone6-
netrca or 0 mo 27.3 MKkr/n. B cpenHeM 3a »TO BpeMd NOBbIWeEH—
HBIMH BeJIHYHHAMH XapaKTepHIYyIOTCH peyHble NJectl.

[Tnec PeonUrMeHTb!, MKI/n
Bomkcxnit (cT. 1, 2) veeviiriinriianinnnnne. 1.6
TnapubIf (CT. 5=7, 9) teeeiirnrerriesseronens 1.0
Monoxckuit (cT. 20, 228) .oviviiverrnennns 1.6
Wexcamackuit (T, 28, 383) civvrrvrinnnnnnn 1.6

OnHako oTAenbHble MAKCHMAaNbHbIEe KOHLEHTPAUHM MpPONYKTOB
pacnana xnopodunna Ha6moaawTca B ['naBHOM nnece, HauGonee moa-
BEeDXEeHHOM AeHCTBUIO CHIBHBIX BeTpoB. OcoBfeHHO MHOro gepuBa-
TOB XJopodHuiaa Ha CT. 5, paclolloXeHHOH B pafioHe 3aTOolJeHHBIX
TOPbGAHNKOB, MHTEHCHBHO Pa3MEBIBABWHUXCH B WTOPMOBbIE OHH.

' OTtHocuTenbHOe codepxaHnne ¢eomnurmentop (% OT MX CYyMMBI
C yHCTBIM XNopoduiioM) HaeT NpeAcTaBlleHMe O OoJe XJopobuina,
yYacTBylowero B NPOAYKNMOHHOM Npouecce. dTH NMoOKa3aTe/ld CHMbL—
Ho kKonme6moTcs (or O no 87%) kak no nnecaM, Tak ¥ B OTAellbHBIE
ceaoHHule Mepuoan (rabn. 4).

B I'naeHoM mnjiece M B pacwHpeHHoO# yacTH Bonxckoro mnneca
OTHOCHTeIbHOe COAepXaHHe ¢eOolHIMeHTOB OonpefensaeTCs IilaBHbIM
o6pa3oM MepeMeWnBaHUeM BOAHBIX Macc, B Ipomecce: KOTOporo aeT—
PHMT N3 [OHHBIX OTJ/IOXEHHH nomagaeT B Tojamy BoAbl. Tak, B Ber-
peHylo BecHy 1971 r, KonuyecTBO AepuBATOB X/JAopodHiNa B 3THUX
nnecax poxomuno ao 55%. B MonoxckoMm ¥ llekcHuHCKOM nnecax,
BOAbl KOTOPbLIX MeHee MOoABepXeHH BeTPOBOMY lepeMeLIMBSHUIO, OHO
cocTaBnano He Gonee 37%. B GeapeTpeHHYIO pechy 1970 r. pons
deonmurMeHTOB Gbljla Bblile B PeYHbIX Mlecax, r'fle NoORAafaHue AeTpU-
Ta B QoTHHECKHit cnaoit 6onee BepoaTHo, Kpome roro, camoe vu3-
Koe copepxaHue MPOAYKTOB pacliaga BO BCe roAbl HaGloaeHHit mo-
BCEMeCTHO OTMeYyalloCb B KOHUe JleTa, Koraa obblYHO yCTaHaB/MBa-
eTcd WTHUNeBad noroaa,
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[oBonbHO MHOro nepuBaToB xJopodusnia (okono 30%) oTme-
yaerca auMmoi. [Mo Muennwo Henua [16], HaxKoIlJ/leHHe MX B 3TO Bpe-
Msl roga CBf3aHO C HeAOCTATKOM cCBeTa, Noa AefcTBHEM KOTOpPOIO
OHH pasapywamnTcd.

YpoBeHb $eONUrMeHTOB 3ABUCHT TaKXe OT GH3MONOrHYEeCKOr O
cocToskrs Bogopocneit (ra6in, 5). O 3aMeTHO MoBhiWAeTCA y fAHA
B Hauyade JeTa U MO3AHeH OCeHBbIO, Koraa uaeT ocefaHue AMATOMO-
BbIX IIOC/le BECeHHero M OCEeHHero MAaxkCHMYMOB WX paaBuTuda. WHTe-
pecHo, YTO Nepeq BeCeHHHMM NUKOM ¢(UTOMIAHKTOHA KapTHHA paclpe-
genedua deomirMeHToB ofpaTHas: ropasgo Gorage UMH BepXHUH
cnoit. MoXHO NPeaANnoJIOXMTBL, YTO TyAa MonanaeT AeTPUT, CMbIBae—
Mulil ¢ npubpexuii BO BpeMd HHTEHCHBHOIO HANOJHEHHS BOAOXPAHHU-.
aMma B Mae,

C TOYKM 3peHHd GUIHOJONHYECKOro COCTOSHHSA Bonopocheii
MoBGOoNbITHR fJaHHble MO COOTHOWEHHI0O MeXAY MXeNITBIMH ¥ 3elleHbIMH
MMIrMeHTaMH., BenuyuHel OTHOWEHHS KapoTHHouAawbl/xnopodunn , A”
(x/xn), nonyuennvle ang ¢UTONNAHKTOHa PLIGHHCKOro BoOOXpaHMIIHM—
lla, CyueCTBEHHO pPA3JIMYAOTCHA B 38BHCHMOCTH OT BpeMeHH Bere-
Tauuu duTONNaHKTOHA, BecHoll Ha GoNbUWHUHCTBE CTAHUMNI OHM BecCh-
Ma GNU3KH M K TOMY Xe camble Hu3kue — 0.6-0.7 npn xone6Gaunu
ot 0.5 no 0.9. B cepenunne nera (mione), korna mo BceMy Bomoe—
My HabmonaeTca clian B pasBHTHH GUTONIAHKTOHA, HX JHAYEHUd
o6siyHo cocrasnmoTr 0.9-1.0 npu konebauuu ot 0.6 no 1.2, Boapa-
CTaHHe K/XN cBHaeTeNbCcTBYeT 00 yXxyaAlleHun GHANONOTHYEeCKOro cCo—
CTOAHHY IIAHKTOHHBIX BOMOPOCHeil, CBA3AHHBIM CKOpee BCero ¢ ae-
¢uuuTomM murasus. OCeHbIO B NepHod HOBOH BCHBIWIKKM AMaToMel Be—
JMYMHA OTHOWEHHH MEXAY MXeJTbIMH MUICMeHTaAMU H XJIOPodHIIoM
,&” cHoBa cHHMaerca — 0.6-0.8 npu koneGanum or 0.4 no 1.4.

Hameyaerca saBUCHMMOCTL BenuuMH K/X1 M OT cocTaBa ¢uTo-
nnanktona., Tak, B KOHIe jleTa Ha TeX CTaHUMGX, COe Boda ,LBe—
na” cHHe3eNeHbIMH BONOPOCHAMH OHM OGbIYHO paBHAwTCa 1,0~1.2,
duTONNAHKTOH B 2TO BpeMda MHTEHCHBHO Dal3BUBaeTCd H, Cydsd Mo
HHAKOMY CONEpKAaHWI0 heOoNUIMEeHTOB, HAXOAMTCH B XOpOIleM COCTOf-
muu. [loBpileHNe K/XZ1 3nech MoXeT GbITh OGYCNOBNEHO He yYMeHb—
WeHHeM cofepXaHus xfopojpunna ,(L” B KjleTKax CHHe3deJeHBIX, a
XapakTepHsIM [O/9 HUX NOBBIWEHHBIM CoAepXaHueM KapPOTHHOHAOB,
KpoMme Toro, cneayer HMeThb B BuOy, 4TO ypaBHeHWe [lapconca u
CTpHKkneHnoa [12] O HOBAHO HAa CHelHPAYECKHX KoabphHUMEeHTaX 3K—
CTHHKUMY (yKOKCaAHTHHA M NEepHAMHUHA, M3 KOTOPBIX  MepBbIi —
OCHOBHOW KAPOTHHOMA AMATOMOBBIX, BTOpoli - auHodnarennar. B
CBA3M C 3THM ypaBHeHHe NPUMeHMMO [IaBHHIM o6pa3oM K mnpobam
bUTONNAHKTOHA, COCTOMLIEro MPeHMYyIleCTBEeHHO M3 BoRopocieil yka-
3aHHbIX oTdenoB. [Ipy AOMHHUPOBAHUM 3elleHLIX MM CHHe3eJIeHbIX
BOAOpPOCTell peaynbTaTr oNpefelfieHUs PeKOMEHAYEeTCH YMeHbLIUTh B
2.5 pasa. B Hacrosaweii paboTe 2TO He denanochb, TaK Kak aene—
Hble BOAOPOCNHM, KaK Npapuo, COCTAB/AAM HHYTOXKHYIO AONK B 00—
weff 6uoMacce ¢nTomnnaHKToHa, a npobbl B MepHOd HAPACTAHAH CH-
Ile3el/leHbIX HMeJM 3HAYUTeNbHBIH NMpOUEHT AMATOMEit, [MoaTomy
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KOHIEHTPauus KapOTHHOWAOB, IIOJyYeHHad HAMH BO BpeMsa ,lOBeTe—
una” Boabl CHHe3elleHLIMH, MOMXeT OblTh HECKOJ/BKO 3aBblilleHa,

C ¢uanoNoruyecknM cocTodHHEM OUTONNAHKTOHA HaXxoAUTCs B
TECHOW CBA3M M OpPyroe COOTHOUWeHHe NUCMEHTOB — MeXAY XJ10po—
dunnom ,C ¥ u xnopopunnom ,E”,

lpennonaraercs [:7], YTO OAHOM M3 MNPUYUH BO3pPACTAHHA OT—
HolleHud xnopo¢unn , C”/xnopodunn 70‘." H YXyOUWEeHHWS COCTOAHUuS
BoOopocneii MoXeT GhiTh HU3kag 0BeCNeYeHHOCTbL BOALI GHOreHHBI-
MH 3JIeMeHTAaMH.

ITo naHHLIM aHanuaa MOPCKOro MNaHKTOHa, TOT IoKaaaTellb
OOBOJNBHO BBICOK H YAaCTO NpeBblllaeT eanHuuy. Ana ¢uTonnaHkToHA
Pribunckoro sogpoxpannnauma (1971 r.) oH HaMHOrO MeHblle edu-
HUIIBI

Mnec y Vi yil vl IX X
Bomxckmit (cr. 1, 2) ...,, 0.1- 0.1 0.3 0.04 0.1 0.03
Tnapupt (cr. 5-7, 9) ... 0.2 0.1 0.1 0.1 0.1 0.04
Monoxcknit (ct. 20, 22a) 0.2 0.2 0.2 0.2 0.2 0.05
lWekcuuucknit (crt. 28, 33) 0.2 0.2 0.1 0.1 0.2 0.05

Bénbuyo 4acTh BereTAUMOHHOr'O CeaoHa 3HAYEHHS XJIOpohHn
. C7/xnopadunn , " papubt 0.1-0.2, B okTaGpe OHM elle HUXe -
(.03-0.05. INokasarTenbHo, YTO Yy KY/AbLTYP OMATOMOBBIX IJIQHKTOHHBIX
nogopocneili Kak NMPeCHOBOOHBIX, TAK ¥ MOPCKUX, aHallM3HpyeMBbIX
oGBIYHO B 3KCMOHeHUWanbHo#t ¢pase pocTa, Korga cpefa COAEPXHUT
IoCTaToYHOe KOMUYeCTBO HNHTATE/bHbIX co/iefl, 3TO OTHOWEHHEe TAaK=-
C MeHblle eaWHULEL,

Takum o6pasaoM, cpenHee NO BOAOXPAHUNHUWY COOEpXaHHME XJI0-
popunna , X” B 1970 r. cocraBnano 4.5 mkr/n, 8 1971 r, -

1,8 MKr/n, 4TO THNHYHO ANd Me30TPOPHBEIX BOAOEMOB.

CeaoHHag AMHaAMHKa NMUCMEHTOB B LeJIOM Al BOAOEMAa Xapak-—
TopHayeTcs TpeMs NMHKaMu (BeceHHWM, NeTHHM, OCEHHMM), KOTOphIE
¢HBNAAAIT C MOMEHTAMM HMHTEHCHBHOI'Q D&3BHTHSA OAMATOMOBHIX U
cllHe3elleHBIX BOOOPOCIeH.

CambiM BBICOKMM codepxaHHeM nurMentop (B pacuere Ha 1 &
nobl GOTHYECKON 30HBI) Brigensiorcs Monoxckuit u UlexcHuncknit
e Chl,

Copepxanue tdeonurmentoB (mpoayxToB pacnana xiaopodunna
,I”) xonebnerca or 0 oo 87% UX CYMMEI C YHACTBIM XI0POGUIIOM
. X" 1 cBa3aHO riaaBHEIM 06pasoM C MNOCTYNNeHHWEM AeTPHTA CO [HA.

OTHolleHHe KapoTuHouas!/ xaopogunn ,T” MeHgeTca no ceao—
"M M 3aBHCHUT OT CocTaBa GHTONMAHKTOHA H ero ¢u3HOIOruYecKo-
1 cocTogHud, [na akTHBHO pasBuUBawlierocd (UTOMIAHKTOHA U3
nMATOMOBBIX XapakTepubl Be/uuuHbl 0.6-0.7, ua cunesenednx - 0.8-1.3.

OrHomenne xiopodunn ,C”/xmopodunn ,d”, xak npaeuno, Ha-
‘nioro MeHbwe eguuuubel — 0.1-0.2.
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MKk ywunHa, H®, AvukywuHhn,

n'
B ctTaen, CH lronxka

A, A
HA. K o
B/IUSHUE CONEN TAXE/BIX MET AJIJIOB

HA PA3MHOXEHME, NMMUTMEHTHBIY KOMIUIEKC,
A30TOUKCAUUIO U YIABLTPACTPYKTYPY '
CHUHE3EJ/IEHON BOOOPOC/HN

ANABAENA SPIROCIDES KLEB,

Coil TaWeNLIX MeTalfloB OTHOCATCH K TpynNe BewecTB, 3a—
rpA3HAIOMMX BOOY, pacNpocTpaHeHHe KOTOPbIX HOCHT rio6albHbli
xapakTep. HMx pelicTBre moBOABHO XopoWlO H3Yy9eHO Ha 3elleHbIX BO-
AopoCHAX, XyXe HCClefOBaHh CHHe3elleHHIE,

B nacTosme#t paGoTe HccneaoBalloCchb BIMSIHHE prL Clel
" CdCL Ha pasMHOXeHHe, MACMeHTHBI KOMIJeKC, aso-rcbnxcaumo
a ym:'rpac'rpyx'rypy cuHe3eneHo#t Bomopocim Anabaena spiroi-
des, B Macce pasBHBawllefics B pa3flMyHbIX BoOdoeMax.

Marepnan u Mertoamnka

Ankronorngeckn yucrag xynbrypa A, spiroides Bbinene-
Ha u3 Pri6unckoro Bofoxpanunimma. Booopocnu KyJbTHBHpOBAaINCh
pa cpene Yy Ne 10 B moMuHocTare ¢ ocBemeHnHocTbio 5000 nk npn
TeMnepatype 20-22°, OnsiTH NpoBOAMINCH B KBapleBoft nocyae.

[na amanuaa copepXaHig cofefl TaMeNLIX MeTalloB BOAOPOC—
mm oTbU ALTPOBLIBANNCE Ha MeMOpanubift ¢unetp Ne 5 ¥ mpomsiBa-
nuce HeGoONBIIMMM MNOPUHAMH CllerKa [MOAKHCJIeHRHOH AMCTHIIHPOBAH-
HOi Boabl,. PUIALTPBI C KYJAbTYpOHl 030J4MMCB MOKPHIM cIocoOGoOM —
HAarpepaHUeM C KOHUEHTPHMPOBAHHON a30THOM KucnoTol B TedsioHo-
BOM cTakKaHe., [Ins aHanusaa CoOCTaBOB NDPHMEHHIM aTOMHO-aGcop6-
UHOHHBIA MeTOA [4] PacTBopbl pacnelignuck B aueTHIeHOBO-BO3-
AYWHOM NJlaMeHU aTOMHO-a6cop6GuMOHHOro cnekTpodoroOMeTpa dup~
Mbl ,Xurauu” (Mopnens 207). CTampaprHble pacTBOPH TOTOBMIHMCH
H3 coaell onpefensgeMbIX 23JeMEHTOB NyTeM pasBedeHHsA OeHOHU3H—
poBaHHOit Bogo# Ao omnpenenleHHBIX KOHUeHTpauuit. B pa6oTe ncnoib-
30BalliCh PBCLZ , CLLCLZH CdCL Mapannenbwo CTABUMMCH OIMbI-
TH IO BBIACHEHMIO Npolecca ancop6mm conei MeTa/uIOB MEPTBLMH KheT-
xaMH Bogopociae#t. PesynbTaTel apanuaos NOKa3adH, 4TO apcopbuus Bo-
AopocCnsSMH  MeTaNlOB  OTCYTCTBOBalja.
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Punc. 1. Hakonnernne BOAOPOCAIMU THXeNbBIX MeTAalZIOB Ha eAHHHLY
cyxoro Beca.

a - cBuHeu, 6 - Meab, B - Kaaomuii, 1 - 0.05 mxr/n, 2 - 0.1,
3-10,4-25,5-5,6-10,7-25 8-50,9-100, 10 -

500 mkr/n. Ilo ocu opamHaT - KOHUEHTpauusa MeTajna, MKr/m,

Ilpn 2NeXTPOHHO-MHUKPOCKONMMYECKUX HCCIedOBaAHUAX CYyCHeH-
Mg KNeToK coBHpanach ueHTpudyrHpOBaHMeM HJH ocaXAeHHeM Ha
JUNBTPLI, HOCNe Yero upoBoannachk ¢ukcauua 4%-m rawoTapanbne-
ruooM Ha docbaTHOM HAM KakopunmaTHoM Gydepe Npm KoMHaTHOMH
roMnepatype uan 00, pH 7.0-7.2. 3a OTMBIBKOIl B HeCKONBbKHX
cMeHax 6ygpepa cnepoBana nocTuKcanyga Ha TOM Xe 6ydepe B Te—~
‘enne 2-16 yac. B 0504 . 3areMm Marepuan o6paGarsiBanca 2%-M
ypaHun-anetatoM B 250-Mm cnupre B TeyeHHe 30 muH. [lanee cne-
nnBalu 3ajluMBKa Marepuana B arap ¥ o6e3BOXUBAHME B CepUM CIHp-—
TOB BoapacTawollell KoOHUeHTpauuu, 3anMBKka B apajauT [poBOAHNAach
nocne NPONMTKH MaTepualla CMecblo MNponuNieHa., Y IbTpaTOHKHe cpe-
41 MPHIOTOBNSMMCL Ha ynbrpamukporome LKB u nocne xonrpactu-
’OBaHUS LUUTPATOM CBHHIA NPOCMATPHBAMCh HA 2MEKTPOHHOM MUK~
nockone ,Tecna BS 6137, '

OnpenesnieHne MuUrMeHTOB M (QUKCAUAM MONEKYJSpHOro asora
1nH/lOpOCAIAMM [IPOM3BOAUNIOCE MO MeTOoAMKe, OHMCaHHOH paHee [1]

l. HakxonnewHnue BOOOpPOCINSHEMH co -
noo i T a X e 1 bl X MeTannos GbINI0 HepaBHOMe pP—
neiM, Haubonee MHTEHCHUBHO NPOMCXOAM/IO HaKON/IeHMe CBHHLUA M Kai-
runi, 3HAYMTeNnbHo MeHblle — Menu (puc. 1). C yBeriMueHHeM KoH—
nenTpamdu MeTanna B cpefle colepXaHue ero B BOAOPOCHSAX B Ie-—

123



Hakonnenue BOOOPOCNAMU THXelblX MeTallloB
B 34aBUCHMOCTH OT CoOdepXAaHHA HUX B cCpele, %

UcxonHoe copep-
MaHUe MeTalnos, CBuHel Kagmuit Menb
MK/ 71
0.05 - 3.8.10"! -
0.1 - 4.9.107} -
1.0 - 771072 -
2.5 - - 2.5.107°
5.0 4.2.1072 4.3.1072 -
10.0 3.-1072 4.8.1072 1.7.107°
25.0 - - 6-10°0
50.0 1.1072 | - 8-1070
100.0 1.1072 2.1072 5.107°
500.0 2.1073 - 2.107°

pacueTe Ha eQHHMIY CYXoro Beca BoapacTtano., [ng cBuHuA IpH
koHueHtpauuax 500 n 100 MKr/n atTa BenMuMHa okasallacb OAMHA-
xoBoi - 1.3 « 1072 Mmkr/;n. MumuMambHoe ero coepXaHue B KheT-
Kax ofHapyXu/loCb IpH KOoHUeHTpamuu 5 Mkr/n ¥ papHanoch 2,0 X
x 10~3 mMkr/a. Anranornunbie pe3ynbTaTsl NONy4YeHbl M AN KaaMud.
CopepxaHue MedM B BOOOPOCIAX 3HAYHTENBHO HUXe: MaKCHMAalbHaf
Be/llMYHHA HaKolieHHs cocTaBuna (npu koHuentpauun 500 Mkr/n)
7.5 + 1076 mkr/a.

[lpn moncyeTe NPOUEHTHOrO COAEPXAaHWd MeTannoB B BOAOPOC=
N9X B 3aBHCHMOCTH OT HMCXOAHOrO MX KONHYecTBa B cpefe oGHapy-
MHJIACE MHTEepeCHas '3aKOHOMEePHOCTh, WHTEHCHBHOCTL HaKOM/IeHHS
coNlefl MeTanloB COCTaBJI/IA He3HaYuTellbHYI0 Benuunny (He 6onee
0.5%), npun aToM oHa Ghlla 06paTHO NMPOMOPUHOHANLHA MCXOMHOH
koHuenrpauun (cm, tabamny). Haubonee MHTEHCUBHO NPOUCKOAMJIO
HaKOM/eHHe KaaMug NpM coaepxaHum ero B cpede 0.05-0.1 Mxkr/a,
Ona Menu NpOUEHT HAKOMIEHMS NpPU BCEeX MCXOINHBIX KOHUEHTpauuax
COCTAaB/IAN KpaiiHe Mainble BeJMYHEBI, ONHAKO W B L[AHHOM Clydae
BHIleyKa3aHHAs 3aKOHOMEPHOCTh coxpaHsanack (cM. Tabmumy).

2, YucneHHOCTHSD H 6uomMacca BO-
Aopocnet, [lpucyTcTBHe B cpelle CBHHUA B KOHUEHTpa-
uuax 0.005-0.01 Mr/n xa 2-e CcyTKE ONBITA BBHI3bIBANO He3Hayurtel:
HYI0 CTHMYNGUUIO PasMHOXeHUHa Boagopociefi. B nmocflenyiommue nuu
aTOoT 3¢deKT He npoaBndancg. Xapakrep OeficTBUH CBUHUA B KOHUeENt
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Puc. 8. Bnusaue conell Taxensix MeTaljloB Ha CyXxod Bec BoOOpoOC—
nei,

[lo ocu opamHat - cyxoi Bec Bopopocneii; cnepa = Mr Ha 10 Ma
cpensl, crnpaBa - % K KoHTpomo., OcrailbHble o603HaYeHHs Te Xe,
4TO Ha puc, 2.

pauuax 0.005-0.05 mr/n 6b11 cxonaHbIM., K KOHUY ombiTa YHCIEH-~
HOCTh BOAOPOC/ed OTAHYAalachk OT KOHTpoONlg He Gonee wem Ha 25%
(prc. 2, a). Yeemuuenue copgepxanus ceBunuma no 0,1 mr/n amaun-
Te/lbHO MOAAaBJIAN0 pa3dMHoXeHue Bopaopocneii, [lpuy 0,2 mr/n npomuc-
XOOMIIO MOJMHOe MpeKpalleHHe pocTa, NPHYEeM YacThb KIEeTOK JH3HPO=-
Banachb. 3HayuTeNbHOE TOKCHYeCKoe AelficTBMe CBHHIA B KOHUEHTpa-
uny 0.2 Mr/n o6HapyXuloch Ha 2—-e CYTKM omblta. YKasaHHble BbI-
ule 3aKOHOMEPHOCTH BIIMAHHA CBHHUA Ha Da3MHOXeHHe NpOABIIANNCH
¥ B HAKOIIeHHH CyXoro Beca Bonopocnei (B KoHune omsiTa), c Toft
MUk paaHuue, yto MX 6GMoOMacca B BapHaHTax C KOHUEHTpauudaMH
meTtamia 0,005-0.05 mr/n Geina Gonee GAmaka K KOHTPONBHOH, 4YeM
yncneHHocTk Boaopocied (puc. 8).

[eitcTBHe HOHOB MeAH HA pa3MHOXeHHe BOOOpOCNel B HHTep-
pane koHmnedrpaunu# 0.0025-0.0075 Mmr/n oxasanocb cxoaHbiM, Ha=-
6moAAanochL CHMXeHHe PocTa B KoHle omsiTa Ha 30-85% mo oTHouwe-
HH10 K KoHrpomo (puc. 2, 6). Bonee ToKcHuHOoe neicTBHe QTMeda-
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Puc., 4. UHTeHcHBHOCTDL
cHnopynsuuu Boaopocied 1000
MoA BAMAHMEM MeTallioB, "
> i
Mo ocu opaunat - xomu- 600} !
YeCTBO CHOp B BapHaH- /
Tax ¢ MeTamnamu, % K 500Y ,’
KOHTPO/IO; Mo OCH abc-— a0t /
UUCC — KOHHeHTpauug Me-— _ !
Tamos, mr/m, 300t A Pl
w0t~ = =T
/7
100 - - X
NSNS N S ] ' [ . ‘
0 0.005 0.0 o o
nock npu 0.01 Mr/n - pasMHOXEHHE MOOABIANOCH HPMMa|n 11
45%. Menp B KoHueHnTpamusx 0.025-0.05Mr/n x kouny onaa ni
3bIBalla JIM3HC KAeTOK BoAopocieii. XapakTep BIUsMIs Avin i

YBeM4YeRAHe CYXOro Beca OBl aHAMOCHYHBIM H3M@HOIII0 e oo
ctu Bomopocheit (puc. 3).

[lpy ucnviTanuM pefcTBHA M OHOB- Cd,CL B Konumnpmum-
0.0025-0.0075 Mr/n, Kkak u B ONEITAXx CO CBHHLIOM At Mmoot
HeBonbaa CTHMYNQUNG pasMHOXeHHa Boaopochaeil, uo onn Huina
XapaKkTepHa nHIE ANA HadalbHOro Hepiopa ombiToB {(pne, 2, n)
KaaoMnii okxasanca 6onee TOKCHYHBLIM MeTayioM And Anabanoiin,
YyeM CBHHel W Menb: KouuneHTpauus ero 0,0025 mr/a Topmoanna
pocT Bonopocnefi Ha 65%. Ilpu 0.025-0.05 Mr/a MOMHOCTHLIO o
Jscs PocT BOAOPOCHel, a KJNeTxH nuaupopamuck (puc. 2, n), Hanu
HHe KaaMHUs Ha HakKolNleHUue GHOMACCH BOAOPOCHEHR BBIIO CXOIUILIN
C paccCMOTPeHHBIM BhIUle H3MEHeHHeM YHCJIeHHOCTH A, spiroi-
des,

HaBecTHO, uTo Ha HebnaronpugTHEIE YCJIOBUS CPeAbl BONOpOC—
Ny OTBeyaloT MHTEHCUBHOIl cnopynaunneii. KonuuacTBo cnop Bo Beex
BapHaHTaXx C CONAMH THXeJbIX MeTallJIoOB 3HAYHTENbHO [pPeBbIANO
X YHCIIO B KOHTPoNe, ocoBeHHo B omeiTax ¢ Meawlo (puc. 4). Ta-
KUM 00pa3doM, YCHMIleHHAas CHOPYJduusd BOAOPOC/IEH Mo BAHSHHEM
Aa¥e He3HAYMTENLHbIX KOMWYECTB MeTalya, KOTopbie He BLI3LIBATN
3aMeTHOro M3MeHeHMsd B YUCIeHHOCTH u B 6Buomacce Boaopocneii,
faeT OCHOBAHHME COBOPUTHL 006 MX OTPHUATEIBLHOM BIIUAHUHM HA KYJbh—
Typy A, spiroides,

3. ConepxaHdmue o0 Mr-rMeHTOB., OB meii
peakuueil MUCMEHTHOrO KOMIIJIeKCa BOOOPOCTell Ha TOKcHYecKoe
nelfcTBMe coneill TAMENbLIX MeTalllIOB gBJANNCH Pe3Koe YyCHJeHHe
KAPOTHHOreHe3a N CHUXeHHe codepXaHusa Xjaopoduiia. DTO ecrToct—
BCHHO MPHBENO X YBEJHYEHHI0 HHACKCA OTHOWEHHS KapOTHIOHML/ Xio—
poounn @ . Conepxanue xJjopodunna (C B BapuaHTax CO CBHUIOM
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c. 5. Bnuanne coneil TAXeNbIX MeTalllioB Ha MUTC'MeHThl Bogopocieii.

opau— .

a - xnopodunn C, 6 - KAPOTHHOHALI, B — HHAEKCH OTHOWEHHSA KapoTHHOHAB/xjopobunan @ . Ilo ocu

HAT = OTHOCHTEeJIbHOe CcoRepXxaHHe MHUIMeHTQB Ha eANHHLY CYXoro .Beca (a, 6) M HHOEXCbl OTHOUIEHHA Kapo-

THHOMAL/XNopodunn a (B). OcTanbHble 06o3HAYEHHs Te Xe, 4To Ha pHC. 3.



Puc, 7. YmTpacTpykTypa Anabaena spiroides B KOHTpouqe,

A - peretTaTHBHas KJqeTka, x 42 000, 6 - pereraTupHag KJeTKa C
IHMPOKAM THIAKOMAHBIM HpocTpaHcTBoM, x 60 000,



Puc., 7 (npomomxenue),

p - retepomucta, x 20 000,



Pruc, 8, YmsTpacTpykTypa Anabaena spiroides noa eingrueM
TsDKeJIBIX MeTailjioB,

n - cnopa, x 80 000, 6 - xjeTxka, nompeprizagca o6paboTKe CBUHH-
oM B KoHuenrpauuu 0,1 mr/a, x 42 000,



Puc. 8 (mponomxenne),

B — KJ/leTKa, noapepruas o6paGoTke Meablo B KOHUEHTpAaLHK
0.1 mr/a, x 42 000.
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B koHueHTpauuu 0.005-0,1 mr/n u mMean - 0.0025-0.01 mr/n 6ptio
6nMu3ko K kKoHTpoabHomy (puc. 5).

‘4, dUKCaumas MOnNeKY nTapHOT O aao
T a. [Iponecc ¢ukcanuu MonekyngpHoro azota A, spiroides
OKasaiics Gollee HYBCTBHTE/LHBIM K BOSAEHCTBHIO TAXE/BIX MeTal—
7loB, YeM pa3MHOXeHHe uu GHomacca atux Bopaopociieil. Tak, npu
KoHueHTpauun ceuupa 0.1 Mr/n wx KonIMyecTBO B KOHIE OMNBITA OT-
nM4ganockh oT KoHrpons ma 40%, 6uomacce - na 35%, a BenmuuHa
asotpukcauun -~ ua 70% (puc. 6). lNpu comepxaunnu xagmns 0.005-
0.0075 mMr/n xkomuyecTBO Bomopocield ooctaBnano oxkono 30% ot
KOHTpoOng, a fuxkcaumg MoJeKyNgapHOro aszoTa GakTUYECKHd HONHOCTBIO
nonapnanack (puc. 6). Ipr kKouumenrpanum Mean 0.0025-0.0075 mr/n
ceuHna - 0.005-0.01 u kagmua  0.0026 mr/n xapaktep anelicTBUS
MeTaaloB Ha Ipouecc asoThUKcauuy GBI CXOOHBIM C U3MEHeHHEeM
YHCIIEHHOCTH Boaopocieil B 2THX BapuaHtax, Bonbumue kowiueHTpa-—
UMK collefi MeTalloB CHIbHee NOAABNANM Aa30TPUKCANMIO, YeM paa-—
MHOXeHHe Bonopocnei (puc, 2, 6). VuTepecHo, YTO CTHMYIHMPYIO—
mee fAelicTBUMe CBMHIA W KaAMHf Ha PaA3MHOXEHHe BOAOpOC/el B
NMepBLle OHM ONLITA He OTPa3UWA0Ch Ha BeMIYUHAX GHKCAaUMH MOIleKy—
JgpHOro -a3ora., 9To, BepodgTHO, OGBACHAETCd 0COBEHHOCTBIO Aelle—
HAS YacTH KNeToOK BOAOpOCi/eil B BapHaHTax, Foe Habmopanack CTH—
MYyJdUHa pa3MHOXeHHA. B OaHHOM ciydae MaTepuHHCKAd KileTKa He
ouddepeHIHPOB anach MOJHOCTLIO HA [BE OO4YepHHe, a 0Bpa3OBBIBA-—.
IMCHL CBOEro pona MOJNYKIeTKH, KOTOpPble, NO—BUANMOMY, B (GUIHOND~
rU4ecKOM OTHOWeHUM OGYHKUUOHHUPOBANM KAaK Oo[Ha KIeTKa,

5. YabTpacTtpykxTypa Boagopocae#d,
BereraTuBHble K/eTKH TPHXOMOB A, spiroides B BapuaHTax Gea
TOKCHKaHTOB (KOHTPONL) OKpyXeHhl o6onouKoil, cocrosmelf ua Tpex
37eKTPOHHO-IVIOTHEIX cloep Toamuuoft 70-80 A (puc. 7, a). Ha
rpaHnlle OBYX BereTAaTUBHBIX KileTOK BHYTpPeHHUE cJlou o6oloyek
COCe[HHUX KIIeTOK CNHBAalTCH, B Pe3dylbTaTe 4Yero TOJIUHHA BHYTpPeH=
Hero cijof yBenuunBaeTcqa B 3-4 pazsa, B uutonnasme, xpome LEHT=
panbHOM ee YacTH, pacHoJIoMeHbl THIAKOoUAbl POTOCHHTETHYECKOro
anmapaTa, KOTopble, H3BHBAGCh, PABHOMEPHO paclpefefdiorcd B LH-
Tonnasme. lupuHa BHYTPHTHNAKOMIHOI O MPOCTPAHCTBA MOXET
CHIILHO BAPLMPOBATL KaK B Ipefellax OOHON KISTKH, TaK M MeXay
KJeTKaMl pas3nu4ibix Tpuxomon. O6GBIYHO OHA .CcoCTAaBiseT 50-0100 .&,
HO B OTAeNBbHLIX CHyyaaX MOMeT AOCTUraTh Bemuduuasr 1000 A
(puc. 7, 6). Ha BHewHell NOBEpPXHOCTY THJIAKOHAOB HHOrAa HaG o=
nanuchk GUKOBGUIFMCOMEL,

B uMToniasme A. spiroides wMHoPo razoBwlXx Bakyoleil,
Ha nomepeuynmix cpesax oHH MpeacTaBJsIIOT, CODOH OKPYXeHHbIe
meMGpanoil monoctr Auamerpom 300-400 A, Amuua ux Bapbupyer
B WHMPOKUX mpepesiax. [louTH BCe ras3oBrie BAKyonHu coBpaHbl B Nyd-
KM paonu4yHoil BenuwuuwHel M dpopMbel. Kpome Toro, B KIeTKAX HMeiOT=
ca Bakyonu amametpom ‘0.5 MKM, ccaepikaliMe MOJOCH 37ieKTpPOH-
HO-IJIOTHOr'O, BewectBa. B mutonnasme MHOrMO puBoOCOM, KOTOPbIE
HabmoaaloTcs Oaxe MeXAy MyYKaMu razoBbiXx Bakyoneil. OaonHoy-
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HBbI@ Ta30BbIe BaKYOUM, KK HPasio, D0y me e | ot o i 100 gy

HO B KJIeTKaxX DBCQUL IMOCTOS MoK T P i b 1 potn, a0 0 an
Koreda u OCMMO(IDHHIIIII:IX 1obydt, lvl"ll'litllllll‘lhl RN O I LT A RYRTIRR Y1}
OBOMOYKOH M e COHCPMNT I'asdonhtX ivayoqull, IV v pas b an ia

reTepolUuCT C BerCTWrinBULINT KT AMI HaXojnere v ijontipn I'.", {‘n)

nOEl'BJIHﬂHH(‘M CONCTE THMOABIX MCTIION IR b o gen
coBoe oGpasoBanue ¢lop Tolmmnoft 0,.2=0.3 MM, olpyssmmis an
cToil oBonoukoi (punc. 8, v}, LTonmasMarnaoc kg sokitipomin o
HOBACH, CHerKa BONHNCTON, OOLIMHO OTXOMMT ofl 00 hagni, Wejoaw
HO, BCJEACTBUC OOCHBOXHUDBATMS KACTOK, (PIFMOMA o Hpaninor g
HOCTBb OGOJMOYKH CHOD 1O TOMINHHC. Y HOMOCON CHnpid i i
B3auMo3axofsiie CrBOpPKH. [Hpn CHopy st Godnime woaktesoim
MNPOUCXOAAT B LUHUTOUNABMQ: HCUCSAHIOT [FAJOBLIO BAKY I, Ny Fpbin
NakonAHble NPOCTPaHCTBa (POTOCHHTCTHUCCKOUO AUHIAPNIA 1 ool
Ccd OYeHb Yy3KMMH I ManosaMeTuelMH. DB yaprpactpywiype cnop, o
paaoaaBu}ﬂxcg Mo BJIMSIHUEM Pas3JIMYHLIX MeTAUIon, ol noe o
Hapy¥XeHO. OAHaKo y HeCHOopyNHPOBABIUMX KJIETOK, HAXO/MBINIKL u
nod BO3AeiCTBMEM MeTalulgB, HabmopaeTcs piil ocobontoc i all, o
BHCAMNX OT BJMAHUY TOrMO WA HHOMO MeTallla (pue. 8, n, o). Ton
BIMAHNEM TAXelbIX METAailloB B HepBYIO OuYepe/lb [POHCXOILIT Ity -
WeHUd B CTPYKType rasopBbix paxkyoneil, [Toa Boaagelicrinem coaf
MeaHu IPONCXOMHHUIIO CHCUHPHUeCKoe pas3ByxaHHe BHYTPHTHIAKOIUINX
npocrpauncte (puc. 8, e).

O6cyxaeHue pe3ylbTaToOB

Bce uccnemoBaHHBIE CONH THXEJMBIX MeTalllloB, 0Co0eHHO MenH,
13 HeGOoMbWKX KOMUYeCTBAX BXOAAT B cocTap (pepMeHTOB, KOTOpLle
OCYWECTBNAIT BAaXHblie PeAKUMH KJ/eTo4YyHoro MeTaGonuama [9]

AKKYyMyJsUK§l BONOPOCHSMHM THAXE/bIX MeTannoe Obla HeaHa-
uyutTelibHa — He 6Gonee 0.5% oT BHeceHHBIX coneil. [lo WHTeHCHBHO-
CTH HAKON/IeHHS Ha eANHMLY CYXOro Beca Bomopoclieii Ha MNepBoM
MecTe CTOdNd WOHLI CBMHUA M KaaMua. Menb Hakanaupanachb BOOO—
poCiIIMH B MeHblieM KoiuyecTeBe. [locnenHee, BO3MOXHO, OOBbACHI—-
OTCH MOBBLILIEHHON HHTEHCHBHOCTBLIO MeTabolumaMa Medd B KIeTKe,
UTO olipenenuio . 60JbliHe CKOPOCTH NOCTYNJIEHHS M BhIXOOA MeTall—
Jla M3 KJIeTKH.

[lpu nmepecueTe CTelleHM KOHUEHTPHUPOBAHMA MeTAallJloB B 3aBU—
©“NMOCTH OT UX COOepXaHUHd B Cpede Ha OPoUeHTH oBHapyXuiock
Golbllee HX HaKoIJieHWe NpM MHHUMANLHOM CONepPXAaHHK B cpele.
)0 HeCOMHEHHO yKaa3blBaeT HA aKTHBHBIA TpaHCHOPT MeTanilob
UPH HX HU3KOH KouueHTpauni (4To MOBAUgNO Ha NOBLIWIEHHEe pa3M-—
HOXEHHA BOAOPOCHel B NMepBble AHM ONLITOB) H OTCYTCTBHE TaKo-
BOO NPH GoNMbWoM HX ColepXaHUH B cpefle, KOrAa OHH OKAa3EIBAalOT
TOKCHYeCcKoe - 1eficTBHe.

CTeleHb HAKOWIEHUd MeTalNoB BGOAOPOCHAMHM He KoppelupoBa-
Ha ¢ HX TOKCHYHOCTBLI. MexaHnaM fgelficTBug KaxXOoro Mertanna Ha
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BOAOPOCHU, BEPOdTHO, He GBI OAHHAKOB, XOTS, KakK H3BECTHO [6,
10:], nepBUYHOe OelicTBUMe CBUHLA, MeOu M KaaAMHUd Ha KJIeTKYy Bo-
[AOpOC.(eff AOBONLHO CXOAHO M 3aKINIOYAeTCd B HAPYWeEHHH LelNOoCTHO-
CTH npoTofinaaMaThHyecKoft MemGpaHbl, B pe3yibTaTe 4ero M3MeHd-
eTcsa eeé NorioTUTeNlbHAd M BbiAelUTellbHag CHOOCOGHOCTH.

Mon BAHsiHMeM coneft TaXeselX MeTalUioB y BOOOPOCHeli Ipo-
HCXOONIO H3MeHeLHe BCEeX MCCIIe[IOBAaHHLIX MapaMeTpoB, XOTH, Kak
9TO MOKAa3alld 2JIeKTPOHHO-MHUKPOCKONHYECKHe MCCleAOBaHus, OHO He
6b110 cneundnynsiM. HauBonee yas3BUMBIM ANA MeTalllIOB 0Ka3alcyg
npouecc ¢MKCcauUMd MOJeKyNdpHOro asoTa.

QcCHOBrIBasCh Ha KOMIIJIEKCHOM MoAXOAe K oleHKe aelcTBHA
MeTalNoB Ha BOAOPOCIM, MOXHO HA3BAaThb CleAylllHe KOHUEeHTpPAIUH,
OKasblBallle OTpPHllaTel/lbHOEe BJHMAHHe Ha A, spiroides:
PbCLZ - Q05 mr/a, CuCLZ— 0.0075 mr/n, Cd,CLZ - MeHblle
0.0025 mr/n. 3rte naHHble B 2-7 pad HUXe OGWENPUHATBIX Mpefellb—
HO ponycTuMbeix kKoHumesrpauuit (ITAK)Taxenex meTannos B Bomoe-
Max. :

B nuteparype mMerTcd BecbMa NPOTHBOPEYMBHIE [AaHHBIE O
BIMAHUM COJIell THXeJblX MeTallloB Ha pocT Boaopocneil, B ocHoB-
HOM OHM KacaloTCsd TpPyNNbl 3efleHblX BOAOPOCHeli, KOTOpele oOKasa—
NUCh BeCbMa Pe3UCTEHTHBIMU K TAXEIbIM MeTallam: NoaabileHue
pocTa Habmonoagock NMpH cofepxaHu conefi oT 0.5 MK/ [0 HecKOoml:
KUX MHJAMCpaMMoB Ha 1 n [5, 8, 11]. Taxkolf pas6bpoc HaHHBIX
o6bacHAeTCH BONbUWOH CIOCOBHOCTBIO CGAJIEH TAXebIX MeTanioB
BCTyNaTb BO B3aMMOOeHWCTBHe C KOMIOHeHTaMH cpensl {(docdarammu,
kap6oHaTaMH, OpPraHMYeCKHMMH BelleCTBAMH, Xejle30M M T.4.), B pe-
3yabTaTe Hero TOKCHYHOCTL MeTAalyIoOB B PAa3NUYHEIX CPEeAAaX MoXeT
YCUAUTBCH WM OCaabuTbCH [5, 7, 11].

UMelquueca OaHHble MO BAUAHHIO TAXeJbIX MeTaljloB Ha CHHe-
SelleHble BOAOPOCIH YKA3bIBAIOT Ha MHAMBHAYANLHEIE DasIMYMs B pe-
axUMH Bopgopociieii Ha ux soageficreue. Tak, ang’ Microcystis
pulverea wmeap B Kounenrpauuu 0.5-1.0 mr/n nuubp HesHayu-
TeNbHO_TOPMO3HJA POCT, a COJHM CBHHIA M KaAMHd B KOHLUEHTpaUuH-
ax 0.1-1.0 Mr/n BooGwmwe "He OKa3bIBaiM on*puua’reﬂbﬂoré aefictTBHUd,

M., aeruginosa B NMPOTHBOMONOXHOCTL M. pulverea 6w
MeHee Pe3NCTEeHTHBIM 'K COAAM THXelblX MeTallloB [2] N nsa
Anabaena lemmermani n Coelosphaerium dubium cep-~

HOKACNas Medb Topmoaunna pocrt npu 0,005-0.01 mr/a, a Oscilla-
toria 6rina 6onee ycroiiunBa K aTOMY MeTaniy [3]

BriBoae:

HakonneHue BogopocnisMu TaXeNblX MeTAalnoB ObINO HeaHauU-—
TenbHEIM - He 6Gosee 0.5% oT MX comepxaHus B cpeae. B Gonbuem
KO/MHYeCTBEe KOHUEHTPUPOBANNCHL CBMHeN U KaaMHl, B MeHblieM -
Mmenb. OrMeuyanach yCHJIeHHAs axKyMyNdUMs MeTall/IoB NpH HeBoib-
WOM COAepXAaHWM MX B cpele.
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CTU MIPOMYKILITONNO—C T DY X IO TIELE Tvofiens o oy e b doobb i ek b pasgien
TeX MJIH MUBLIX OHOPCIHHLIX VJIOMOIT o, D Eorey b iaie i bt g
MHOTHMX aBTODON [7, 10, 20H, 28-00, W/ .'\Il’I Wb e b
HOM MOPCKHX BONOCMOD, KON oo o oo e oy siviseoai i,
Hble 3aBUCHMOCTH, HOHNYHOHITO IV DoAY e aibe pamies e g lhy
MOr'YT OBbITh HCIOALIOBANLL JUIE HOCTROOIMA FLAToria i hiy 1 in

vonon

" peneit BOAHBIX B3KOCHCTOM, HOJSOIMORUEY 1Y DD feoiiab b 0 v ol
HOUIeHHA MeXAY HUX OTACILHLIMU KOMEOHOIT ARt b Qi e vive ) n
ofmux yeprax peakumio HKOCHCTOMLL Hh N N T R N A TR TR TR
aApyrue BoafaeficTeud. Co3NanUe HOAOONHIN Mot ot o ol o
HO B CBa3H C paCTyi.[IHM AHTPpoONnoOrelHiLIM t'l\'l|llll|||||l|ll\l|lll|ull [AXRTI ERTR
MoB. B omucaHHBIX Mooenax POML T PRI obpaaonty o npy o
BopoTe 6GHOreHHBIX aieMeHToB (anora win dochopn) wi ot o
OenbHBIX 3BeHBbAX 3TO0 KPYLOBOPOTA; 1 0 Bl ¢« OH0IIMEL Nodve e
"HHeM 9KOCUCTEeM HE€ paccMaTpuBaeTCs [2, 10-12, ‘,',‘,‘J OOmne e
MOAeJIH 3KOCHCTEeM, YHHUTBIBAOIHEe KPyropopor LIOUoNNLIx  allenoli—
TOB, COCTaBlleHbl, KaK NOpaBHJIO, Ans OSUJH[)HI.IX R R R N ATERII 1 M S VO
noeMoOB M HCKIIIOYAKIT BO3MOXHOCTD 3KCHOCpIMCIrtainiioll tponopn
[5, 6, 23, 24] . Hene panuo#i paBoTbl — uayqommo dhymammonaponn-
HHAS NPOCTOH 3KOCHCTEeMbl NPH PAa3MUYHOA CKOPOMTI HOCTY IO ©
Hee MHHepalBbHO'O0 asoTta NnyreM HnpoBefeHus unaGmoncitll nn nekye-
CTBEHHBIX BOJAOEMAX M COCTAaBlleHNs MaTeMaTHUYCCKOll Moo,
OneiTel NpoBOAUNKCH B aBrycre—ceHTabpe 1975 ¢, n I borTon—
HBIX cagkax ogwemom 16 M3 m ray6umol 1 M, KoTopni aumtosnisi-
mrck Bopoft ua p. llymopopku. B mBa cagxa BHOGHNC: Coplokic—
nplit ammoruit u3 pacyera 0.5 mr N/a B cyrku, B ojmun - 0.1 mr
N/n B CYTKH, B OCTajlbHble [ABa a30T He BHocuiacsi, Bo nce cankn
no6Gabnsancyg ABy3aMelleHHbIl docdopHOKMCAbI xanuil, wrobul conep-
XaHne ¢ocopa He OniNo NUMUTHUDPYOWHM dbakTopoM. Kaxayw Hepe-
mo B cadkax olpedelis/IiCh BelMYHHbBI KOHUEHTpauMu ofiuero asora
M opraHudeckoro BemecTBa _ ( GuxpomaTHas oKMCNfieMoCTb) Mo 06-
MeNnpuHATbIM MeTOoAHKamM 3] B HepUIbTPOBaHHOI Bone M B Bofe,
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nponymeHHo# wepea meM6pasHblil ¢punbTp Ne 3, Bec cyxoro opramm-
YeCKOTO BelleCTBa B XHUBbIX KOMIOHEHTAxXx BLIYHCHANCH TAaKXe o
BeJIMYMHe COAepXAaHUd B HUX obwero asora, noiaras ero cocrapb—
naomuM 10% oT opraHmyeckoro BellecTBa., MCTHHHOH Benu4YMHOI
CyXOoro OopraHm4ecCcKoro beuwecTba CHHUHTAaJlJIOCb CpelHee apHCbMeTPI'{e—
CKoe OT BeJIMYWH, NMOJYyHYeHHBIX ®THMU OByMd crnocobamu. Onpenena—
JNMCh TaKXe YHCIEHHOCTL GAKTepuil U HX CpeaHHe DasMepbl INpH
noacyeTe Ha MeMOGpaHHbIX (UNLTPAX; YUCIEHHOCTH MNepeBoAUHNIach B
eaMAunbl CyXoro Beca’ [17]. Pasunua Mexpy codepMaHHeM Oprasu—
YeCKOro BewecTBa B HedpH/IbTPOBAHHOK Bode M CYMMONM ero B Ipo—
punpTpoBanHO# BOMEe M GaKTepHONNIaHKTOHe [pPMHMMAJAaCh 3a BellMYH-
HY coAepMaHHUs OPraHHIEeCKOro BellecTBa B $UTO- M 300NNAHKTOHE,
BMecTe BagThiXx. [lna yyeTa OeTpHUTa Ha AHO CAaOKOB yK/adbiBalucCh
KioBeThl olipefAelleHHOH Momanu. B neTpuTe, HakonuBmeMcs B HHX,
OpraHuyecKoe BEUIECTBO ONpeNelIaiioChk CXHI'aHHeM B MybenbHOH
neun. Bce MaMepeHHs NPOBOAMMINCH NHWE A8 NPOBepKM MpPaBHIBLHO-
CTH MaTeMaTHIeCKO# Mopaelnu, HCCleloBaHHe KOTOpo# CIYXHJO OC—
HOBHLIM MeTOOOM H3YYeHUd (YHKUNOHHPOBAHUY SKOCHCTEM CaakoB,
INpH nmocTpoeHMM MaTeMaTHYeCKOH MoAeNnM Mbl HCXOOUMHM U3
nonoxenuss Onyma [35], COrzlacHO KOTOPOMY Mofellb MoXeT GBITh
oocTaTrodYHo Xxopollell 1 6e3 y4yeTa BCel: CIOMHOCTH B3aHMMOOTHOLIe-—
HMI MeXOy ee KOMIOHeHTAaMH, NOCKOMNbKY KaXjoe sBJleHMe B 3IHaAYH—
Te/bHOH CTelleHH YNpaBldeTCs HJH KOHTPOJHpPYeTCHd ,KIIoueBbIME”
HIH ,HHTerpupyromuMn”’ ¢akTopaMu, YUHTHIBAJNCH /NHWbL OCHOBHBIE
TpoduyecKue YpPOBHH, NepeXofl BelleCTBa M3 OOHOrO ypPOBHA B APYy—
roii M KpyroBopoT asoTa. B Moaenu npuHaTa cleaylomas cxema:
1) ¢uTonnankTon B nmpouecce GOTOCHHTE3a CO3OaeT OpDAHMYECKOe
BewecTBO, YaCTb KOTOpOro BhIAeNdeTCA U pacTBopdeTcd B Bofe,
npu aTOM NoTpe6nfgeTcs asoT; 2) GUTONJAHKTOH OTYACTM OTMHpa-
eT, YaCTHYHO BBlelaeTCd SOOMAHKTOHOM; 3) 300MNAHKTOH MHTAaeT-
cs GMTONNAHKTOHOM, GAKTEpPHOMIaHKTOHOM H AeTpuToM; 4) 6GakTe—
pUONNaHKTOH ymorpe6igeT B NHUY PacTBOPeHHOe OpraHH4Yeckoe Be—
mecteo (POB) m nerpur; 5) nerpur obpaayeTca aa cyeT OTMHDa-
HUg PHTO- M 30OMNJAHKTOHA, a TaKXe 3a cyYeT HellepeBapeHHOH 300-
NNaHXTOHOM NHmMH; 6) NPH AeCTPYKUHH OPraHUYeCKOro BelecTBa
MHBBIMH KOMMNOHeHTamu (ObiXaHMe) B BOAY BHIflelldeTcs a30T, KOTO-
poiit sareM MoxeT 6bITh CHOBa UCNOJIL30BAH (QHTOMIAHKTOHOM.
Mopens nMeeT crnenywmuii BHO:

daF . ky (F-f) N

%\‘- =+ n(k7 -k )(B -b)Z + n(%~k)EF+fFZ+

o ({8 k) g8 on (R k) 1 252
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rne F - KOHueu'rpauuﬂ OPraHuYeCcKoro BemecTBa (MTOWIAILKTONN,
B -~ xoHueHTpauus opraHM4ecKoro BemecTBa GaKTepHOoIIMIKTONN,
Z - To e soconnaHkTosa, D - To xe netrputa, N - xonnenrpa-
uus obllero PacTBOPeHHOrD a3oTa, O - KOHIEHTpAaLUs pPacTBopeli-

HOrO opraHWyecKoro Beuwecrsa, 'K, - OTHOuleHMe yCBOeHHOIN nmumy
X notpe6nennoif, K, - oTHOWeHHMe NpUPOCTa K YCBOEHHOH nuue,
KF, Ks » KN , Kp - xoHcTanTel Muxasnuca npu noTpebleHuu co-
OTBETCTBYIOWMX CYyGCTpaToB, (@'~ NOCTyNieHHe asora uaBHe, L —
OoNg opraHMyecKoro BellecTBa, NocTynaiouiero npu $oTocHHTe3e B
BOOy, N - Hois a3oTa B OPraHWYeCKOM BeWlecTBe, O M - no-
pOroBhle KOHIeHTpauuu GaKTepuo- ¥ GUTONIAHKTOHA NpPH NATAHUH
300MNAaHKTOHA, .k{ - KO90bPUUHEeHTH! MNPOMNOPLKOHATBHOCTH, BblpaN a0~
mue, KnoMme kz , 1(4 " ks , MakcuMmanbHble yOellbHble CKOpPOCTHY
pPOCTA MHMBbLIX KOMIOHEHTOB NpHM NOTpebleHMH pAas3HbIX cy6CcTparoB,
t - Bpems, .

B Monenu NnpHHATO, YTO BaBHCHMOCTH MEXQY YOeJbHBIMH CKO-—
POCTAMH POCTAa XUBLIX KOMIOHEHTOB M KOHUEHTpauuel IUMUTHPYO~
wux cybcTpaToB crneayioT. KHHeTHKe Muxasnuca-MeHTeH, .CooTBeT-
CTBHe peallbHBIX NpPOUECCOB 3TOH KMHETHKE IMOATBepXAaeTCd MHOIM-
MH HCClledoBaTeNnaMHu [20, 23, 25, 26, 28, 31, 32, 40, 41] . Ona
yaellbHOi CKOPOCTH NUTAHUA 300MJAHKTOHA GAaKTepHsMM NPHHATA JH-
neliHag 3aBHCHUMOCTb OT YHCNEHHOCTH GakTepuil, Tak Kak npearosa-
ranocb, YTO OHA He AOCTHUrHET BEJMYHUH, BbIBIBAKIUMX HUIEeBOe Ha-
ChllIeHMEe Q00MIaHKTepoB. [loporobbie Benmuunbl b ¥ T ossawawoT
Te KOHWUeHTpAlUWM NUWHM OJIS 30OIMJAHKTOHA, HHMXe KOTOpBHIX ee Io-
TpebNeHNd He MNPOUCXOOUT [131. B Mouens He BBeOeHbl MOPOrOBBIE
KOHIEHTPAaUKHM PACTBOPEHHOTO as30Ta, MOCKOJALKY OHH, OO AAaHHBIM
Anawa [30], 3HAYNTENbHO HHMXe TeX, YTO MOI'YT BCTPeTHTLCH B
npupofge. Y4uThHIBag TO, YTO JHMHTHPYIOWAS POIb MOXET Iepexo-
JUMTbL OT odHOro cy6cTpaTa K apyromy | 1|, ymennHas cKopocTb
pocTa GakTepull ¥ CBIBAHHBIE C HEIO CKOPOCTH NoTpebneHus cyGcT—
DATOB BBATH Kak ¢yHKIHM AByX Mepemennmx S u N . IIpu atowm
nporpamMa cieta Ha 3BM coctaBnanace Tak, uToBbl A3 ABYX cla-
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raeMsix S/KS + n N/AK +N npu Bhigmcnennn npouaBomubix Gpa-
70oCb NUMWEL MeHbllee, KoHcTaHTa Miuxasnuca B BBHIPAXSHUH yOellb-—
HOH CKOpPOCTHM pocTa GUTOMIAHKTOHA NpeacTaBileHa kak GYyHKIUA OT
F. HUsBecTHO, 4TO OHA 3aBUCHT OT TeMepaTypbl, OCBEUIEHHOCTHU

U OpyrHx $GakTopos [29, 38]. B nanHOM cny4Yae BBeOeHHe 3Toi
Belu4uHbl Kak byHKUMM oT [ [0/MKHO yuuToBATL 3ddeKT camMoaa-
TeHeHNs. B ypaBHeHMd CKOPOCTH H3MeHeHHda BuUoMacc PUTO~ M 300-—
NJaHKToHAa BBEOEeHb! YjleHbl, BHIPAXKAWOIHNE CMepPTHOCTbL; MOCReaHds
NpUHATA HpPONOPUMOHANLHONH KBagpary WX 6uMoMacc, Kak B ypaBHe-—
Hun ®epxwonscra-Ilepna [4]

[Mpn peanunsanuum moaend Ha 3BM pna monctaHoBkM Heobxoou-—
MBIX MapaMeTpPOB IO BO3MOXHOCTHM MCIONBb3OBAMNCH MMEIWHeCH JIH—
TepaTypHble fgaHuble. Tak, MakcuManbHble yOeilbHLIE CKOPOCTH PO —
cTta GakTepnii U COOTBETCTBYIOIIMe KOHCTaHTHl Miuxasnuca B3dAThl U3
pa6otr Ksnsna n  Kepaca [23, 27], OaHHBIe O MHTAHUH B0OMJaHKTO-
Ha - U3 paga APYyrux [8, 9, 13-15, 18, 36]. [lpuruManockb, uTo
50% noTpe6eHHOr0 300MMAHKTOHOM (UTOIMIAHKTOHA He yCBauBaeT-—
cd, a BoiffipachiBaeTcd ¢ (eKauaMu M NepeXoOuT B OETPHUT [14]:
orciona HM,;= 0.50. py paccMOTpeHWH NMHTAHHSA 30OMIAHKTOHA Gax-—
TepHONAAHKTOHOM M [ETPUTOM, a4 TaKXe HUTaHud GaKTepUONJaHKTO—
Ha POB u perputoM [, OblI NpHHAT paBHbIM eduHuUe (BCa mo-
Tpe6NeHHAs NMmMA ycBauBaeTcd) M MCKI4eH M3 Moaeiu. Koabdu—
UMeHT HMCHONL3OBaHUd YCBOEHHONH MHUIUM Ha NpPHPOCT — Kz - nnga
BCex opraHuaMoB npuHdaT 3a 0,50. [Ipeanonaranock rtakxe, 4YTO
azor coctaBiger 10% opraHmyeckoro BemecCTBAa B Telax XUBBIX Op-
ranuamoB (n = 0.1). B ceaau ¢ aTUM Ha npupoct 1 Mr cyxoro
BewecTBa tpebyerca 0.1 Mr asora [16], U Takoe Xe KONN4YyecTBO
asoTa BollellseTCd B BOAY NPH AeCTPYKUHM B NIpoLecce ObIXaHHd
1 Mr opraHuyeckoro BemecTBa. Brinenenne POB dunronnankToHoM
cyyuranock paBHbIM 40% oT npoaoykuuu GOTOCHHTE3a E2]], T.e,

C =0.4. Te mapaMeTpbl, OJif KOTOPLIX He yAamoCh HailTH KoJIMYeCT-
BeHHBIX 3HayeHmMit, meabupanuch Tak, 4Tobbl Moaenb Haubonee OaHUa-
KO COOTBETCTBOBAJa peadylbTaTaM H3MepeHHl B cadke C eXedHeB—
uoiM BHeceHreM 0,1 mMr N /n. Canku ¢ noGapnenuem 0.0 u 0.5 mr
N/a B cyrkm npenHasHadamuch Ofs IpoBepKu Mogemn. KpHTepreM
ee NMpPaBEILHOCTH CIIyXHUJO COOTBETCTBYE XO04a peallbHbIX NTPOLeCCOB
B capfKax [oBefeHHI0 MofelN. 3JHaAYeHHd NapamMeTpoB U KoabdHINEeH-
ToB NpH BBIGOpe OCHOBHBIX eAMHHMIl M3MepeHua - mr/n (r, M3) u
CYTKH, - B3ATbIX AJf YUC/ICHHOO MHTeTpHpoBaHMda Mofenn Ha DBM
Munck-22, 6putM crneAyromumu: 1(4 = 5.0, 1(2 = 1.7, ka = 0.5,
ky = 0.005, ks=5.0, ks=5.0, k=08, kg=05 kg=
=03, C =04, n=0.1, KD= 5.0, KF= 5.0, HN= 5.0,

Kg = 20.0, K,=0.5, Ky,=05 b=0.1 f=05.

CpaBHeHHMe pACYeTHBIX M DKCIePUMEeHTAIbHEIX KPHBBLIX MOKAaabl-
BaeT, 4YTO MOAelb XOPOWO COOTBETCTBYET ONBITHbIM [OAaHHLIM, T.e.
OHA B OCHOBHOM IPABHJILHO ONMMCHIBAeT MPOMCXOAAWHNE B MOAeb-
HBIX BOoOOeMax IIpoLecChbl, M ee pacyeT MOXET OGbITb HCIOJIb3OBaH
a9 MoJlydeHWd KOJIMYeCTBEHHBIX HoKaaaTreNell MPOOYKUMH, OeCTPYyK-
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Puc. 1. UameHeHrne BO BpeMeHH AHAMCIIIN KON [0l vhoon i 1o
MBI 5e3 MOCTyINeHUs asoTa U3BlHe.

1 - Z , pacueTHas kKpuBag; 2 — N , pacueTiasi xpinau; 3 - N ,

sKCNepUMeHTaNnkHaa kKpuBag; 4 - B , pacyetuas xpupas; H - 1V
'KCIepUMeHTanbHaa xpubaga; 6 - S, pacuernas xkpusau; 7 - 5 ,
JKCIIepUMeHTanbHas xpueas; 8 - (2 + F ), axcnepumenTtainiiy
wpuBad; 9 - F\, pacuerHag Kpubag; 10 -1 , sxcnepumentaniiay

xpubag; 11 =D |, pacuernaa xpupasa. ITo ocu opauwaT - SHauCUNy
KOMIIOHeHToB, Mr (cyxoil Bec)/n; Mo ocm aBcuMcC - BpeMs, CyTKH.

N B TpaHchopMauum OpPraHM4YeCKOro bellecTBa B MbAOeNHpyeMbIX
wocucTemax (puc. 1-~3). DT NaHHEIe HHTEpPECHHE! TeM, YTO OHH
nonyd4eHbel YHCTO PacYeTHHIM NyTeM, [0 MofAenH, T.e. 6e3 Bhlnene-
1yl COOTBS TCTBYIUIMX MPOUECCOB M3 Ielofl 3KOCHCTeMbl B OTIAMYHEe
o1 3KCMepMMeHTANbHBIX YCHOBHIl, I'Ooe, Kak OpaBuno, Sepyrcda Tolb-
o KOHCYMeHT M ero nuepoit cy6cerpar. [lonydenHbie undpbl Tem
I MeHee BGNM3KM K COOTBETCTBYWIMUM Be/MYNHAM, HU3BECTHBIM H3
NUTepaTypPHBIX HCTOYHMKOB, (CcM. Tabauny).

Ha crnenywwem sTane HUCCIeflOBAHUA H3ydaeMas SKOCHCTeMa
rtoxeT GBITH MOMHOCTLI0 3aMeHeHa MoAenbil, AHAaIM3 Mofaelu H Ma-—
HuNII0e :9KCIepUMEHTHPOBaHne C Hell NMO3BONAOT BLIAENUTH B3aMMO-
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Puc. 2. HaMeHeHMe Bo BpeMeHM SHAYEHA# KOMIIOHEHTOB 9KOCHCTE-
‘mpl npr po6abnenun 0,1 mr N/n B cyrku.

O6oanayeHua Te Xe, 4TOo Ha pHc. 1,

Prc. 3. WsMmeHeHne BoO BpeMeHM SHayeHWl KOMIOHEHTOB 3KOCUCTe-
mbl npu pobaeienun 0.5 mr N/a B cyTxu.

O6oanayennd Te Xe, 4To Ha puc. 1,

38BUCHMOCTb NPOAYKIHHOHHBIX M NEeCTDYKUMOHHBIX IPOLECCOB, KPYyro=-
BOpOTA &30Ta M AKTHBHOCTH OTHAENLHBIX FeTepPOoTPOoPHLIX 3BeHLEB
3KOCHCTEMBI,

CKopoCcTb KpyroBopoTa .a30Ta MNpAMO MNpONOpUMOHNAaNbHa AECTPYNK
UHY, 4TO 3al0XeHO NPH NOCTPOeHWNM Mogenn. Pacyer momenu npu
a=0 (asoT He mocTynaeT m3BHE) M NP DASHBLIX UCXOOHBIX KOJM-
yecTtBax ofwero asaoTa Mokaaal, YTO CKOPOCTb AECTPYKLHUH OpraHi
YyeCKOro BelleCcTBAa M, CAeAOBAaTeNbHO, KPYrOBOPOTa asoTa nauHelnn
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Mpoaykuusa GuoMacew oo .. 0oAn y Vind
l'Io'rpeGneHuo POB nariopirunn "o § i o
D GnicropieMy (N N T
MMpoaykuua 6uomancew 3 ... . TRT A i
[IpupocT AETPHTH covvvviivnvininin., TR 0odn 40
Obuwag npoaAyKUHsi OPIAINI T ke
ro BemMeCcTBa QUTOMIANKTOHONM (I [ 4
OecTpykuusa B akocHcToMo (it -
xaume B nw Z ) cieiiiiinnl, 0. "N 1on
Yxcrad DPOaAYKUHH 3KOCHCTOMII o T /n
KpYroBOPOT Q30TA seervreiresinneiin, 0,0n TRIE 1o
MpuMmMewanuco. O ROy ey ke a

NPUHUMANACE CYMMAa BCEX HOJNOMITOILIA 0anah, w1 1o
BTOPOM ypPaGBHEHHH MOOEJIH, T.C. CYMMMAPA oo b bbb ot
a30Ta B BOAY XMBBLIMH KOMIIOHGITAMK “wun bie toria, tn N n o gt
xi umn r N/m3 B cyrxu.

JaBHCHT OT obwero XKOMHYECTBA a30TA I o it 1ok, opmiognag
IIDOAYKUMSA TaKXe NMUHEeHHO 3ABUCHT OT I'OX TPOX YINMUHY LN Bos—
‘IMH (pHC. 4). Hpn G.=0 3KOCHCTeMa Hpuxoiiut n yorollinnon co—
n-Tonane.

CKOpPOCTb ACTPYKUHH 38BHCHT TAKXO 11 01 AR THBIOCTH FoTo—
POTPOHBEIX 3BeHbeB 3KOCHUCTEMBI, B 4aACTHOCTH anotuumeronn, o=
MOHeHHe KOQCbeHLIHeHTOB k3 H kB (MMHHMlull.m.h- yaonninin CKo-
POCTH POCTa -300INIAHKTOHA 3a CYeT MOoTpeSNoluyd CooThOTCTRONHO
I|ill’l‘Ol'lJ'laHKT0Ha n J:le'rpn'ra) nmokKasanop, 4TO yDBoJurroiie III|IIl(?B()ﬂ
"X THBHOCTH 300MJAHKTOHA NOBBIWA@ET O6GIYIo NCCTPYKUMIO W HPOAYK=
HINI0  OpraHUYecKoro BellecTBa BCell sKoCHCTeMbl. T uoKalaTeu
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Puc. 4. 3aBuceMocTb mnpoayx- ar
unu (P ) n pecrpyxuun (D)

L [}
B 3KOCHCTeMe oT obmero Ko- P
nugecrea asora (N), n P
- //
-~
1-P =155N,2-D = sF ///
= 1.25N. ITo ocu opaunar - i e
fIpOOYKUKS W AeCTPYKuus opra- ,//
HHYeCKoro BemecTBa, /M3 B ar //’
CYTKHM; no ocu abcuumcc — Ko- Iyl
HYeCTBO a30Ta B 3KOCHCTe- ) " ) ) L
me, mr N/n 0 1 2 3 4 5
| l | I
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I ! '
| | |
| | | I !
f | f ;
1.000 <" —— KN~ —*——-X&---
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Puc. 5. [ecTpykuuag opraHH4ecKoro BellecTBa B 3KocHcTeMe 6ea

[IOCTYNNEeHHd a30Ta NU3BHe Kak (byHKHHH ABYyX INepeMeHHBIX:

K

(M&KCHM&J’II:H&H yaenbHagqg CKOPOCTB pocCcTa 300NMaHKTOHAa 3a cyeT

IMTaHKsg GUTOINIAHKTOHOM) M
ToM).

8 (TO Xe 3a CYeT NHUTAaAHHA NeTpH-

A - Touxa (0.5, 0.5), B KoTopo# aHaveHus ks o k% paeBHbl Ta-
KOBLIM B MOOeMpPyeMOH 3KOCHCTeMe capnkKoB.
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M@ caflkon, .o, l\J = 0o \\n S O T T P N S T A TR R N STT
HHE IMMOTOKA Bomsc bIva W b i enesdb bk et novsvane b bt vt oy
HOE YBOJIHUOHHO o oo DR by i Jie D iy ot ® koo ooy,
YeM YCKODOHHO bl ok Do il o a0 e bbb v ne w
#YBKHM MOCTOMT B RO TR 0 Jloc TPYRIGIE G aniities ko o po
WEeCTBA MOXOT YRARNOROINN AT L HPodty R J0iide Die o by ot
SONBUIOM G1'O HAKOIIONIN B e ToMe . Vo o gime yorros « afnh
weHnaMu Mapranodn t Onynsn [.‘l.‘i, .'MJ BOON, T O I ot
FCTORUMBLIX HKOCHCTONMAX, XAPATOPHAYIONIEXCH L OCTRME RO ana-
MH TOTOK! DBOHOC'THA W MOl na o[y GnoMacenl, Howkn necn
KPYrOBOPOT BOIMCCTH HCT MODODYy JUCTPITHY IO 1100,

[Mpu orcyrersnn HOCTYHACHH O30TA B OKOCHCTOMY  HIBHC
IpoAYKAMS OpI' MHACCKOI'O BCHCCTBO CJICI'KA HpeBLILacT oo jlocr—
PYKIMIO 3a cucT oOpal3oBaHHusi He coAepXAawero -a30T Opl'allHuecKo-
ro pemwecTtsa, MIpuM 3TOM MOXeT NPOUCXOAHTHb HaKollJleHHe OeTpUTA.
[Mpr nocrtynneHuu B 3KOCHCTEMY a3oTa H3BHe NPOAYKUHS ee I[peBbi—
waeT OeCTPYKUNIO NpHUMepHO Ha ée.rm!mﬂy TOR Macckl OpraHu4YeCcKo-
ro pelllecTBa, KOTOpPpOe MOMeT o6paaoaa'rbcg npH BKJ/IIOYEHHH B CHH-—
Te3d nMooTylnampilero N3aeHe aaorTa. B umauux onpITax, ORHAKO, IOCTYy-
nawoiuf U3BHe Aa30T 3KocHcTeMa He ychoeBajla yTHNU3HPOBATL —
MPOHMCXOAUJIO yBellUYyeHHe ero KOHIUEeHTpauuu B Boae (pnc. 2, 3),
YTO MOXHO YaCTHYHO OOBACHHUTb HEOOCTATOYHO BBICOKHMH TeMIepa-
TypamMy BO BpeMs npopeneHus Habmonennit (13-14°), Ecm wucras
NpoayKuus He M3bIMaeTcd Ma BoooeMa (Hanmpumep, B dopMe BBIIIO—
Ba pmbbl), TO oHa 6yneT 34XOpPOHATLCH B OOHHEIX OT/HoXenHax. Kax
NoKa3biBalT Pe3yNbTaThl OaHHo# paGorTbl, MpM MHTEHCUBHOM eBTPO—
GUpOBaHUH B 3KOCHCTEMe BOBHHKAIOT YCNOBHMA (BbiCOKag KOHUEHTpa-—
Ud paCTBOPeHHBIX OpPraHu4YecKoro BelmecTBa H aao'ra), KOTOpEIE
Hen3BeXHO NpHUBeayT K heHﬂTpH(ﬁHKauﬂﬂ, T.e. 3KocucrteMa 6yner
KOMIIeHCHUpPOBATE AelicTBUe BoO3Mymawpllero daxkTtopa,

BuIBoasl

[TocTpoeHa MMHTAUMOHHAA MaTeMaTHieckKas Mofe/b, YRAOBIeT-
BOPHTENLHO ONUCHBAIOMAN [IPOCTYK 3KOCHCTEMY M Mpoulecc ee
eBTPOGVPOB AaHHA I[IpH [MOCTYNJ/EeHHN B Hee a30Ta H3BHe.

Mopens npenckasana B oBUMX w©PTAX COCTOAHME 3KOCHCTE MBI
UpH OTCYTCTBHM NOCTYNJleHMd B Hee asoTa M MPH HOCTYNNEHUM
0.5 mr N/a s CYTKH.

Mopgens noaponuia NOAYYUTHL YHCJAEGHHBIE 3HAYEHHWI OCHOBHBIX
loxaaarefefd »KOCHCTeMbl — NPOAYKUHMM, OEeCTPYKUUM U Tpancbopma—
HHKM OPraHHYyeCKoro BelecTBa, )

MamnHHOe SKCHepUMeHTHpOBaHMe Ha MOe/M MO3BOJHI0 ylTa-—
NOBUTL KOJMHYECTBEHHYIO B3aMMO3aBHCHUMOCTL BhIULIeYKA3aHHBIX OPO-
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HeCCOB H AKTUBHOCTH OTHeNBHBIX [eTepPOTPOdHBIX 3BeHLEB 3KOCH-
CTeMbl, T.e, BHISIBUTH HEKOTOpble 3aKOHOMEPHOCTH, KOTOpble HHauye
MoryT ObITh o6HapyXeHBl NHIWE 0606lUeHHEeM MHOrMOYHC/AeHHbIX Ha-—
GmoneHuil B npupone
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YAOK 592.16

OnpepenuTenb GecUBeTHHIX XIYTHKOHocueB orpsafa Bicosoecida Crassé
et Deflandre (Zoomastigophorea, Protozoa). X y gk oB B.®.
B ku,: Bromorusg M cHCTeMaTHKa HU3WHMX OPraHuaMoB., Tpyael Me-Ta 6Guomo-
ruM BHYTpeHHMX pon., Brem., 35 (88), J., ,Hayka”, 1978, c. 3-28.

[leperuit B CCCP onpegmenurens otrpaga Bicosoecida, xyaa Bownu npec-
HOBOAHBI® M MOPCKHe $opMbl, Bcero 26 BuOoB. Y TOYHEeH AMArHO3 HEKOTOPBIX
BUOOB, ynmopsiaiodeHa CuHOHUMuKa. OlpefennTelb ¢CocTablleH IO AaHHBIM CBe-
TOoBO# MHkpockomun. B 6acceitHe Boarm k HacTroaumemy BpeMeHH 3aperucr-

puposano 9 Bupoe. Jlur. - 37 Hase., UN. - 7.

YOK 592.16

Buonorus ceo6oaHoXuBymux Gopouuna. [T opaue ba HB, Xy-
Kk oB B.b,, MunnwHukK o AL B xH.: Byonorug u cucrema-

THKa HMU3WHMX opranuamoB, Tpyas HuE-ra 6uosnornu BHyTpeHHHX Bod. Bbin. 35
(88). 1., ,Hayka”, 1978, c. 29-50,

O aHHble 0 BCTPe4yaeMOCTH H 3KCIIePUMeHTallbHble MCC/e0OBaHUd MNO3BOJLIT
COBOPHMTBL O WHPOKON 3KONOrHYecKoll BANeHTHOCTH Gomonud. KryTHKOHOCLBI
XapaKkTepuaylTCH KOPOTKMM BpeMeHeM reHepauu#, CHoCcoBHOCTBIO daBaThb
BLICOKYIO HHCJEHHOCTb, 06nafalT -UCKAIYUTeNbHOH 3BpHGHOHTHOCTBLIO IO OT-
HOWeHNIO K abuoTHYecKHM daKTopaM cpearl, AnanTUBHbIE BO3MOXHOCTH 60~
OOHMA 3HAYUTEILHO YBe/MYMBAIOTCH [PY HaANMYUK B cPpeflle OpPraHHYeCKHX
KOoMIMoHeHTOB, Jlut, — 59 Haase., nn. - 8,

YOK 577.472(28) :582,26(282.247.41)

Buomacca ¥ cTpyKTypa NIaHKTOHHBIX ¢uToueHoaob HBaHbKOBCKOro BoOooxpa-
HHJH A, Kyawbmnu I[B. B kH.: Buonorus M cCHCTeMaTHKa HU3-
wux opraHnamob. Tpyan He-Ta Guonormu BHYTpPeHHHX BoR. Betn. 35 (38).
N., ,Hayxd”, 1978, c. 51=75,

AnanuaupyloTca M3MeHeHHsd, NMpouclWledde B CTPYKTYype MIAHKTOHHBIX GHTO-
LeHO30B M KX MPOAYKTHBHOCTHM 3a 60-neTHuit nepmon. [loxazsaHo, YTO Ha €OB-
peMeHHOM sTame GUTOMIAHKTOHHOe Coo6mecTBO VBaHLKOBCKOrO BOOOXPAEHHMIIU—
ma nox BO3AEHCTBHEM AaHTPONOIrE€HHOrO 3BTPOPUPOBAHMSA  BBLILIO M3 KAUMAaK-
CHOM CTaaMH Das3BUTHA M BCTYNUWIO B Mhaly aHOOreHHol cykueccud, Jlut, -

39 wnaas., un. -~ 5, tabn. - 6.
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CTHIX Rovite prov ot e ladllbogin orivee Ty 0 co b B B saax b
ceftitey Voo n la v s (LR R TN T ] IRy Y S I N FRTTE (YRR TR TPT RS TR TR T
MHKA, YO0k i bt b e G it fee b0 40 e tie o gy i (o e ol
. = N waw an a0

YOK Bt Aaracoa)

Coamummg ANNARSIA 11 pas DPogle oo e s eI ol hicrosact ona n aoun
CKOM BojtoXpalttnine, oo oo p o IVLA, B owi: hinostorun noon

CTCMATIRA AR OPEamn o, TRy it =1 GHomorins si® 1 ponimx wo,
Buin. 35 (38). J1., ,Hayka”, 1978, ¢. 103-121,

B peayabTaTe aHanuaa NHCMEHTOB (MTOUAQUKTONA YIIOCH YCTANOINTE, 110
UX KOHUEHTPAUMs B BOAOXPAHUIMWE THIMYHA UL ME30TPOPILIX BOOCMON,
Ce3oHHad OMHaAMHKa NMUCMEHTOB XA4PAKTEePUBYCTCS TPEeMs HOALOMAMIL, CONIA-
fawmUMU C MOMEHTaMH HHTEHCHUBHOMO PA3BUTHA OMATOMOBBLIX H CHIOJOJICHIIX
Bonopocnefi. CaMblM BBICOKMM COdepXaHHeM XJopohuina Boulaelsiorcs Moioxk-—
ckuit u llekcuunckuii nnecsl, [lony4eHbl AaHHble O BeNMYMHe COOTHOUCUMIl
MEXAY. XMeNTbIMI NMUIMeHTaMu U xaopodunnom ,QA”, xmopopunnom ,C” u xno-
pogpunnom , Q”., Jlur, - 16 Hase., un. - 5, Tabn., - 5.

YOK 582,232 : 631.461.5

Brnuaxne coneil Taxenblx MeTAa/UIOB Ha pasMHOMeHHe, NHCMeHTHbI KOMIJIeKC,
as3oTopUKCAalHNI0 M YILTPACTPYKTYpPY CHHe3elneHoil Bogopocim Anabaena
spiroides Kleb. Aunkywununa JNA, Awvwkywuun Hdo,
Koctaen BH.,, Aronxa GC,H. B ku.: Buonorus u cucrema-
THKa HU3WHUX OpraHnaMoB. Tpyasl MH-Ta OMonorMM BHYTpPeHHMX Bod. Brim, 35
(88). /1., ,Hayka”, 1978, c. 122-134,

Wayuanuck HakomleHue BOAOPOCTSMM THMelblX MeTannop ( PbClz, CuCLz,
CdClZ) M MX BIMFHME Ha pa3MHOXeHHWe, CYXOW BeC, MUCMEHTHHIA KOMINEKcC,
¢uKCcannio MIEKYyNdPHOCO a30oTa W Ha yIbTPRETPYKTYpY A. spiroides,
YcTaHOBNIeHO He3HAYNTe/IBHOE HAKOM/eHHe MeTaluoB Bonopociamu. Haubonb-
well TOKCHYHOCTLIO ANd Boaopocned obnapan Cd.CLa, HanMeHbUle# - PBCLZ:
JInt. - 11 HasB., un. - 8, rabn, - 1,
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YIOK 574.,5

HayyeHue eBTpodHpOBAaHNS NTPOCTON .:3KOCACTEMBI, Y Mo pusn I[LI.,
Knannunw HIlL, Ceunrtor B,J. B ku: Buonorus u cucrematnka
HU3WNX oprasnamoB. Tpyaw HE-Ta 6Monorum BHYTPeHHHX BOA. ?bm. 35 (38).
., ,Hayxa”, 1978, c. 135-147,

[TocTpoena mMaTemMeTHYecKas MoAellb, KOTOpas YOOBJIeTBOPUTE/LHO oNMcana
COCTOAHME KOCHCTEMBb! MpM PAa3HbIX CKOPOCTHX NOCTYNJeHUHs B Hee a3oTa X
naja BO3MOXHOCTb MOJyYHTh 3HAYEHWS OCHOBHEIX HoKaaaTellel SKOCHCTeMbI:
NpoAYKUMH, ASCTPYKUMHM H TpaHcPopMalHH OpraHHdecKoro BellecTBa. Maummn-
HOoe 3KClepMMeHTHpOBaHMe Ha MOAENU MOIBOJMIIO0 YCTAHOBHTH KOJHYEeCTBEH-
HY0 38BHCHMOCTbL BbIlleYKA3AHHBEIX HPOLECCOB M @KTHBHOCTH OTOGNMHLIX Ie-
TepoTpodHBIX 3BeHbeB 3KocUcTeMbi. JluT. — 42 HaaB., un, - 5, tabn. - 1,
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