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Breznenwue

llepBHe TEOOTE3H 0 3HAUEHWH BOXOPOCJe# B XM3HE NOYBH NOABHJMCH
I00 Jser nasan. B I889 r. B.JpaHK BHCKA3AJ NPEINOJIOReHEE 06 a30T-
fuxcupypme#t cmocoSHOCTH BoZopocJe#t, mOABAALIMXCA B COoCyLax Ha IO-
BEPXHOCTH IIecCKa.

C Tex mop MHOTOKpATHO HOKasaHa IOBCOMECTHAHs paCHPOCTPAHEHHOCTH
MOYBEHHHX BoIopocJjeft. Ha mOBeDXHOCTH IOYBH M B BePXHEX ee€ CJIOAX
BoZopocJ® B mpomecce PoTOCHHTE3a CO3TAMT OPraHWYecKoe BEemeCTBO X
ABJADTCA NPONYHeHTaM:a OCHOI'SONeHO30B.

PasmepH o6pasyemoft BOZODOCHAME GHMOMECCH DARMMYHH B 3aBHCHMO-
CTE OT DPACTHTEJNBHOCTH M THNA NOYBH, NOCTATAA COTEH KMJIOT'DAMMORB
cHpoft mMaccH Ha rekxTap. OmHako, MokasaTesd CMOMACCH Bomopoctelt He
IaoT MOJHOT'O NpPeICTABJEHMA O POJM WX B Ka9eCTBe IPOAYHEHTOB. Ms-
BECTHa BHCOKaA "000paumBaeMoCTh" MEKPOCHOX OMOMACCH B moupe. IIpo-
IyKIMA NOYBEHHHX BOXOpPOCne#t B HECKOJBRO pa3 IPeBHmAeT MX CHOMAC-
¢y. OTEM BOINOPOCHH OTJMYADTCA OT OCTANHHHX HPOAYNEHTOB HA3EMHHX
OmOreOUEeHO30B.

OcHOBHaA 4acCTh OPraHMYECKOTO BEmeCTBa, CO3LABA6MOT0 BOXOPOC-
JAMA, TMOTPeCJseTCH MOYE' HHHME GeCIO3BOHOYHHMHE, KOTOPHE, B CBOD
oYepelnhb, DPacCeJANT BOZOPOCJE B TOJNE IIOYBH, YMOHBMNAS YHCJIGHHOCTH
¥ M3MEHAS COCTAP MOCJEIHWX.

Ha moBepxHOCTM ¥ B ToJme NOYBH POpMHPYBTCA yCTONUMBHE aJBIO-
JaxTepyaNbHHe IEHO3H, B KOTOPHX GaKTepWH NHTANTCA BHIESJIAGMHME BO-—
IOpOCJIAME NIpoXyKTam® PoTOCHHTE3a, BCTYNAlT C HAMA B CHMOHOTHEYEC-
KM€ B3auMOOTHOMEHWSA.

IIpencTaBieHre O BOAOPOCHAX Kak NPOAYUEHTAX OMOTreOmeHo3a ABJA-
eTCH JNOCTHRSHNEM COBOTCKON MOYBeHHO-aJbroJoTHdeckKolt mrosm (UlTEHa,
Tonnepdax, I1976).

Hacrosmee yueOHOe nocodyme CONSPRMT CBENEGHHMA IO OMOJIOTHH, DKO—
JIOTMM ¥ MeTomaMm padoT ¢ 3Toff rpymmo#t MOYBEHHHX MEKPOOPIaHE3MOB,
HeOOXOAUMHE IIpM IPOXOXRIGHWE CIeLMaJbHOr0 Kypca "[IOYBeHHHe BOIOPOC-
Jm".



OBIIASI XAPAKTEPUCTVKA TOYBEHHHX BOJOPOCJEH

B cocraBe noureHHO# GHOTH BCerma CoXePRATCH Bomopocsm. CymecT-
BOBaHEe BOXOpocheft B moyBe CTOJHL X8 OCHYHO, KAR M OCHTAHEe WX B
BomoeMax. OmHAKO MOTONH M3y4eHHA NOYBOHHHX BOZopoche# cymecTBeH-
HO OTJRYADNTCH OT METONOB M3y4eHHS COJBNEHCTBA I'DYIIl IOYBERHOTO
HaCeJIOHES. BOZOpPOCJE MOXHO ONPENEJHMTh KAK HE3mMe (IIpenMymecTBeH-
HO MEKDOCKOIMYECKHe) PACTeHmS, CHOCOGHHe K foTocHHTe3y. DoToTpod-
HOe IMTaHWe Bojopocye# ompelie..ieT emmHOOCpas3we MX PU3MOJNOTHIECKHEX
cBOACTB M pasHoodpasme MOPHOJOIrMM, BRINYSA CTPOGHWME TeJa B CHOCO-
OH pasMmHOXelMA. HWHe XmBymme BOIOPOCJH He SBJIANTCA MOHOJMTHOHR
rpymmo#t opraHu3MoB, OCHOIMHEHHHX 6IMHCTBOM CTDOSHHS ¥ IPOMCXOXIE—
HEA. Bomopocsm mpeXCTaBAANT cofo¥t COBORYIHOCTH HECKOJBKEX 060C00-
JIeHHHX OTHeJIOB pacTeHml, CaMOCTOATEJBHHX IO CBOEMY NPOMCXOXIEHHNO
¥ 9BoJmImM. Takum 06pasoM, TepMAH "BOZOPOCJHE" MMEEeT MCRINYHTEJNEH-—
HO OMOJIOTMYECKH# CMHCJ, KaK OOLeIMHOHHe HU3NMX XJOPOPMJILIOHOCHHX
pacTeHu#, XWBYIMX NPeMMymMeCTBEHHO B BoJS, HO BCTPOYANIUXCA ¥ BO
BHOBOIHHX MeCTOOGMTAHMAX, B YaCTHOCTH B IOYBE ¥ HA e MOBEPXHOCTH.

Tlon TepMAHOM "MOYBEHHHE BOXOPOCJHHM" OCHYHO ITIOHMMAKWT COBOKYII-
HOCTH HECKOJBKEX JKOJIOIHYECKHX TDYNIHPOBOK BOHOpOCe#, BRNYADIYD
HA36MHH® BOIOPOCJ¥, KOTODPHE JMIb OpM OJIATONPHATHHX YCJOBHAX Dpas—
PacTanTCA B MACCOBHX KOJMYECTBAX HA IOBEPXHOCTH IIOYBH, RONHO-Ha-
36MHH6, DPa3pacTanmumecHd Ha NMOBEPXHOCTH IOCTOSHHO BJAaXHOM IOYBH, I
CcOGCTBEHHO NMOYBEHHHE BOJODPOCJHM, HACEJAKNME TOMIY IOYBEHHOTO CJOH.
CorJyiacHo KJACCHIWKAIME NeH0SOB Bomopocie#t (Tosnepdax, Hrmea, I969)
TIOHATAE [OYBEHHHE BOIOPOCJE COBHOANAST C IOHATHEM SHA0MIBHHE IEHOSH.

Ha moBepXHOCTH IMOYBH HEPEIKO MOXHO HalJodaTh pa3pacTaHis BOIO-
pocie#t B BMIE KORHMCTHX MJM BOMJIOROOGDA3HHX IUIGHOK, CJHMSHCTHX CJIO8—
Brm, JuGo "uBeTeHMe" MOYBH - NO3EJEHEHNS IOBePXHOCTHOI'O CJIOS NIOY-
BH, OCYCJIOBJEHHOE MACCOBHM paspacTaHWeM MUKpoBomopocte#. Bomopoc-
J¥, HaceJAnm#e TOJIY ITOYBH BHIHH JHIEB ITON MEKPOCKONOM. OcoGeHHO
XOpOomO 3aMeTHH BOJNOPOCJM IIPE IPOCMOTPE NPOCH NOYBH MJM NOYBEHHOM
CYCIIGH3W¥ B JKMWHECIEOHTHOM MEKDOCKONE, TIe XJOPOPMILIOHOCHHE KJIeT-
KM UX BHISJADTCA KDACHHM CBeYeHWeM. KpoMe TOro, MX MOXHO OGHapy-
XUTH C IOMOMBO KYJBTYD, IIoMemas I0YBYy B GJATONPHATHYDL IJA pOCTa
BOZOpOCHe# Cpemy.



CHCTeMATHISCKER COCTAB NMOYBEHHHX BoXopocJelt

JIlokasaro, 9TO IOYBEHHHe BOJNOPOCJM HOEJB3H PACCMATPHBATH KAK
HORZt OCTATOK BOXHHX TI'PYUNIMPOBOK HJIM CJyYallHO HMONABEME B NOYBY
runpofuabHHe BoZopocsM. B mouse copmmpoBajiachk crnemmdumiecras aib-
rodaopa, cmcreMaTHYeckE} cocTaB koTopo#f Gojiee orpaEMYeH IO -CpaB-
HeEED ¢ ajbroduopo# BomoemoB. MHOTWe IpynmH, BRJINYAA OTHEJH, BO-
Iopociyie# He BCTpeYawTCA B moYBax. BoJbmoe 4HCJO BEXOB 3eJEHHX X
XeJITO36JIOHHX BOXOpOCKel OGHapy®eHH TOJNBRO B mouBax (Bold, Wynne,
19783 Reisigl, 1964).

B moupax CCCP x xommy I989 roma BcTpeueHo 1527 BHEOB, BRJNYA-
DUEX SHEYHTENBHOe YHCNO BHYTDHBHIOBHX TakKCOHOB. Bospmas vacThs ux
OTHOCHTCS K UeTHpeM OoTHeJaM. Ha Joao 3eseHHX Bomopoceft mpmxomur—
cq 624 PHIA, CWHE36JEHHX - 429, IOMATOMOBHX — 255, XOJITO3SJEHHX -
189. Kpome Toro, HaftmeHo I9 BMNOB '9BIJIGHOBHX, 5 — IMPOPUTOBHX,

5 S0JOTHCTHX ¥ OXNWH BHI KpacHHX Bomopocie#. HecMoTps Ha Raxymee-
cf pasHooGpasme IWATOMOBHX BogopocJie#, B kaxmo#t moueerHof#f mpoGe

X BCTpevaeTcA HeMHOTo. OGHYHO NMpeolJamabT Hmo YHCJY BHIOB 3eJe-

HHE, CHHO36JOHHE M XeJITO36JIeHHe BOROPOCJH. ’

Ornesu Bomopockel pasiriamTes KAk MO MODHOJOTHYECKAM IPH3HA-
xam (opraHmsammd KJITKM, CTPYKTypa TeJa), Tak W N0 CHOXUMIYECKAM
(cocTaB MATMEHTOB ¥ NMDPOLYKTOR ACCHMIJAIMM, COCTAB M CTPOGHME KJ6-
.TouHOt 0GONOURH).

Y Bomopocieff BCTpeYanTCA TPW THIA OpraHmsalm® KJeTkE (BwsHp
pacrenuit, I977): IpOKApUOTHIECKAA RJIETKA - ¥ CHHE36JEeHHX BOIOPOC—
Jge#t, Me30KAPHOTHYECKAA - Y NAHUEPHHX INWHOMIATEJUIAT, SYKAPHOTHAYEC-
Kag - y BomopocJe#f OCTANBHHX OTHEJOB.

Tesio BomopocJe#f MPeNCTABJEHO TAJIOMOM, HJH CJOeBmmeM. Tajro-
MH XaparTepH3yoTcH COJHIMM pasHoOOpasmeM. BHIeJADTCA pas3JMIHHE
i MopdoJiormdeckot CTPYRTYpPH TAJUIOMOB, MOBTOPALMEECHS B DPA3HHX
oTIHeJax BoTopocJeit. BcTpewanTcs cielyomme MopHONOTMIEeCKHEe CTPYK—
TypH BomopocJye#t: I. Mowamuaa (®IyTWKOBas) CTPYKTypa — ONHOKJETOY-
HHE HJM KOJIOHHAJbHHE OPTaHW3MH, HMeKmue I-2-HeCKOJBKO XI'YyTHKOB I
CIOCOCHHe aRTHBHO NepelnBHTarTecA (pmc.6.I). 2. KORKOMIHAA CTDYRTY-
Pa - XaparRTepw3yeTcHs OTHEJEHHMY KJIETRaMi, CH2OXeHHHMM TBepmoit
0060JI0YKO# ¥ B BEereTATHBHOM COCTOAHWM NOCTOSHHO JMMEHHHMM XCYTH-
®oB (pmc.7.I). 3. IlamemesulommHas CTPYKTypa OPELCTABJNEHA KOJOHM-
AJBHHMM ¥ ONHOKJIETOYHHMH BONOPOCRAMM, YTPATHBIEME XICyTHKH; o6pa-
3y0TCA NOCTATOYHO KDYNHHe CJHM3UCTHE TeJa HeompemedeHHo! dopmu,
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CoNlepxXam#e BHYTDH nomonm;e BJM MOHemHHe RJeTRE (pmc.6.2). 3.
Huruaras (rpEXafBHAA) CTDYKType IPOICTABJIEHA TAJIOMAME, COCTOS-
IEME B3 HOCKOJBKMX, HODSIKO, OYeHb MHOTHX KJIOTOK, DACIOJOXSHHHX
B dopme EmtE (pmc.I.6). 5. PasHonmTuaTas CTPYKTYPE BOSHEKJA W3
HETIaTOM Bc.nenc'rnne m@epeumponm TeJa Ha XBe YACTH: CTEJDIyD-
cq mo cydcrpary ropnson'rmnyn 9aCTh ¥ IPAMO CTOANYD BEPTAKAIb-
Hyp (pmc.2.5). 6. CudoHANBHRA CTPYKTYypa — OCOCH# THI CTDOGHEA C
OTCYTCTBHEM KJIOTOYHHX neperoponox BHYTDH CJO©BHIN| IDE HAUMYAH
doabmoTo YHCAA AUEPp.

|

€38 BOIODOC Cyanophyte
gmxgggxmm ) _(Cyanobacteria 2

OpraHmsMH , odtsenmmarme’, 1IOJ, HA3BAHEEM CHHE36JIeHHe BOIOPOCJH,
EJ¥ UFaHOGaKTODHE, IpelcTaBiAnT coloft mesm#t mmp (cBume I500 rPm-
I0B) pPasHOOGPASHHX omox.uewbvnux, KOJOHMAJNBHHX, HETYIATHX Bopm,
CXONHHX Mexuy coGo#f mo 'rpew# CYMECTBEHHEM NPU3HaRaM: 1) cInco’ro-
CTH K IPOBENEHED JOTOCHHTE3R C BHIEJEHHEM KHECJIODONa; 2) NpHCYT-
CTBHED IONOJHETOJBHHX, KpOMe XJopofmina ¥ KapOTHHOMEOB, IHTMEHTOB
ocodoft mpmpormH - PWKOCHIMHOB, PACIOJOREHHHX BHE (POTOCHHTETHIEC-
KEX JaMeJi ¥ moryiomammux cBeT B olxactE 540-630 HM; OTCYTCTBHD
ofjopmneHHOr0 AIpA. !

Ha coBpeMeHHOM YDOBHe s'mamm HOMEHKJIATYPY CHHE36JOeHHX BOIO-
pocneft caexyeT HOMYMHETH K [ eKCy GOTaHMYeCKO# HOMOHKJIATYDH: OT-
Zex Cyanophyta, oTHocAm#cA K IAPCTBY Photoprocaryota. H.B.Konn-
parseBa (I989) HaBHBAeT CHHe3eJOHHE IPORAPHOTHYECKAMA BOXOPOCLA~
mz. Bwecre ¢ TeM Kak doToTpodHHe NMPOKAPHOTH IMAHOCAKTEDHE OTHO-
carcAd K Gorodarrepuam (Prdaryotes, I98I).

CEHes3eJIeHHe BOROPOCNH — cTapeitmas rpynma cpeld aBTOTPOPHHX
OpraHW3MoB. OHE MAPORO pacqpoc'rpaneﬁu B CaMHX PasHOOGPas3HHX MeC-
TOOCHTEHEAX « |

KieTrRE CHHe3eJeHHX Bonopoc.nen OKPYXeHH KRJOTOYHHME OGCOJIOYRA—-
MZ, COCTOSIEME M3 CJM3UC TOJICaXapUIOB, GEJKOBHX BONECTB H
BRIOYaADIEME chermdwgecrme, fcnoﬁc'raemme JUmb IPOKapHoTaM, Mypen-
HH. Jnq GoabmMHCTBA NpeACTaBHTeJe# XapaKTepHo Hasrdme oCmibHOH
cJHESH, ofpasymnmefcs BCcAeICTBHe OCJM3HEHMA OCOJOYEK HMJM BHIOJOHH
mpoTomiacra. B RIeTKax 'cmxjae.uem OTCYTCTBYOT OKDyXeHHHe MemGpa-
HaM# OPTaHOMIM: SIpa, XJOPOINIACTH, ammapar T'oJBIXE, MATOXOHNDYH,
SHIOMIA3MATHYECKAA CeTh, BAKYOJH C RJIOTOYHHM COKOM. B mporomnas-—

Me DPasJEIanT NEHTPANLHYD HEGOKPANEHHYO YacTh - HYRJIeonxasMmy (meHT-
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pomwnasmy), comepsamyo HETE JHK, u nepedepHYeCKyD OKpamEHHYD YacTh,
COIepXAMyP ONWHOYHHE THJAKOMIH, CBA3BAHHHE C MOJOKYJAME IHIMOHTOB.
CrHe3eJIeHHe BRJINYANT ONHOKJETOUHHE, KOJOHHAJNBHHE ¥ MHOTORJIOTOY=
HHe BOZOPOCIH, OGHYHO MEKPOCKONNYECKAX DasMepOB, HO HHOTNA opa-
3yDuEe MAKPOCKOIMYECKHMe KOJOHWE ¥ DpaspacTaHmd. - .

PasMHOXaWTCA CHHO3eJIHH® BOXOPOCIH HCRINIATEOIBHO BOTeTATHEHO
- IeJNIeHWeM KJeTOR HamxBoe, fparmeHrammeft ROJOHEZ, TODMOI'OHMAMA,
MOKOAWMMECA crmopame. I[oNOBoe Pa3MHOXSHEe OTCYTCTBYeT.

B moyBe NpeACTABNEHH, TJABHHM 06pa3oM, NMOPANKE Chroococcales,
Nostocales, Oscillatoriales (cM. Tadj. InA onpeflesieH¥A PONOB HOY~
BEHHHX BoZopocJeft).

Tlopanor Chroococcales HamCoJee NPEMATABEH. W3 OTHOCAUMXCA CH-
Ia $opM I NOYB OCHYHH BHIH polia Microcystis — MHKPOCKOIMYECKEE,
GecopmeHHHSe HJM CoJiee MJIM MOHEe OKDYTJHEe CJMSHCTHE KOJOHHM C
MeabyafuME mMAPOBMIHHME KJETOYKAME, GECIOPANOYHO PACHOJOXSHHHMA
B rome cymsy (pmc.I.2). OTHOCHTONBHO KDYHNHHe KJIETKE, IPABHIBHOE
CTPOEHMe KOJOHmE H IJIOTHAS CJM3H OTIMYaeT POIH Aphanothece @ Gloe-—
ocapea (pmc.I.3). BHBaDT ¥ ONHORNETOYHHE BOXOPOCJX M3 POXOB Syne-
chocystis m Synechococcus,

TlopAZor Nostocales MAPOKO NpPeXCTABNEH B CAMHX PasHOOGPASHHX
noupax. HamGosiee wacTo BCTpevamwTcd IpPeICTAaBETEJM PoNoB Nostoc,
Anabaena ¥ Cylindrospermum, JHOTrZa 9TH BOXOPOCJH NAKT MACCOBHE
paspacTaHEd HA NOBEPXHOCTH IOYEH B BEAS KPYIHHX (N0 HECKOJBKEX
CAHTUMETPOB B NONEPEYHEKe) KoJoHm (HampmMep, Nostoc commune) -
WM TEMHHX CJHMSHCTHX mATeH (Hampmmep, Cylindrospermum lichenifor-
me, C.muscicola) HA ILIOTHO! MOBePXHOCTHE movyeH. HocrTorm (pmc.I.4)
- KoJIORWaJbHHe Popmu. BHyTpm comsu, odpasyvme#t koJoHmD, B Gecmo-
PANKe DACHOJATAaeTCHs MHOXECTBO HATel, COCTABJGHHHX M3 MAPOBEIHHX
mm GOYOHKOOGPASHHX BEI'@TATHBHHX KJETOK, CPOIE KOTOPHX MeCTama
odpasynTcs ocolHe, KAK OH "mycTHe" KJIeTRE ¢ ToxcTo#t odosourof,
TaK HA3HBaeMHe I'eTePOIMCTH, W CIOPH. '

BumH polla Anabaena CXONHH C HOCTOKAME II0 CTDOEHED HuTe#, HO
He 00pasynT CJIMSHCTHX KOJOHEA. ONHMM 43 CAMHX OCHYHHX MOYBEHHHX
IpeNCTABATENO! MOROT CIYXETH Anabaena varisbilis (puc.I.6).

Bum Cylindrospermum OTIMYANTCH DACHOJOXOHEEM IéTEDOIECT X
CIOP TONBRO Ha OXHOM KoHme HmTe# (pmc.2.I).

V3 mpyrmx npemcrapmreJelt mopamra Nostocales, OTJHYANMEIoCA
OPYCYTCTBEEM I'eTODOLECT CPONM BEerdTATHBHHX RJIOTOK, MOXHO HASBATH
OCHYHHe JJIA NOYBH BAIH DONOB Scytonema, Tolypothrix (pmc.2.3) m
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Calothrix (pwec.2.2). Ing oTHX B
HN® — OTXOX B CTOPOHY YIACTKOE

TlpemcTaBMTOMM NOPAIKA Oscil]
JUMeHH TeTePOIMCT ¥ chop. OCHJIbY
Oscillatoria, Phormidium, Lyngb}

iﬁopocneﬁ XapaKTepPHO JIORHOE BeTBJIe-

Teft npm paspuBe OKOJIO I'@TE@POIMCT.
latoriales ¥MeDT HHETYATOE CTPOSHHe,
70 BCTPEYalTCA B MOYBE BUOH DPOJIOB
ya, Microcoleus., ¥ Phormidium Hp-

TR CHAOXeHH TOHKAMA PaCIHBAOIMMACSH CJM3NCTHMA YeXJaMy (pnaram-

mam#), GNATOIADA UeMy JEeTKO Coel

HOr'O nBEeTa IJMeHKHM Phormidium au
cA Ha s3arpasHeHHo# nouyse. Hurnm

vexyH. Ha mnorHo#t rymmmcToft mou:
TOYRE" Microcoleus vaginatus, K¢

HO mepemreTeHHHX HmTe# (pmc.3.5
tonema,

JIe BOIIO

3o camuft oSmMpHH# oTXENX BOJ
HaméoJiee OCHYHH Cpel¥ MOYBeHHOH
TO 36JIEHOMYy IBeTy. KIeTKM W HHUT®
pacrpelleJIA0TCA, KaK NPaBMJIO, B 1}
npy OJATONPHATHHX YCJIOBHAX MOTY
M3CCOBHE CKOIUIGHEA KJETOK Ha MO}
OTTEHOK.

UpcTo 3eJieEHE IBET CJ0EBHM
Tarmem xyopofuina HAX APYTHMZ I
MEHTOB Yy 3€JISHHX BOZopocne# oGH
KO KapoTHHOB ¥ okoxo IO pas

MHANTCA B NJGHKW. TeMHHE, YepPHHIb-
tumale (pzc.3.I) wacTo BCTpevaAnT-
Lyngbya EMeDT TOJICTHE CJM3MCTHE

Be MOXHO BCTPOTHTH BETBHCTHE "Uep-
DTOPHe 00pPas3soBaHH MHORECTBOM TEC—
). OGHUHH B TNOYBE BEIH poZa Plec—

B Chlorophyta

ropocye#t, mpenCcTaBMTEJHM KOTOPOIO
6#OTH. OHW JIETKO y3HAWTCA IO UMC~
YaTHe TAJUIOMH 3JEHHX BoZopoctei
BOPXHEM cJIoe MOYBeHHO# Toymm, a
P CO3NABaTh "IBETOHWE" MOYBH —
BePXHOCTH, NpUialmme moYBe 36JeHuM
50JIOHHX BoOmOpocJelt BH3BAH mpeolaa-
PTMeHTaME. 13 aCCHMMIANMOHHHX INAT-
PyXeHH XJopodw/Um e ¥ b, HECKOJNb—
rcaHTofmIOB. ¥ HEKOTODHX BHIOB

7 cramuit pasBUTHA 3eJeHAA OKpacka RIETOR MOXST MACKHDOBATHCA Kpac-

HHM IMI'MEHTOM-T'eMATOXDPOMOM, H
HHX BemecTBaX. KJIETKE 3eJIeHHX B
HHO, DOIKO I'0JHe, B GOJBNUHCTEE
3anacHoe BemECTBO - IPEEMYLECTB
CA TOJNHKO B IIACTHIAX.

B mopdosormuecrOM OTHOMSHEA
maM MHOToodpasmeM. OHM OHBALT O
HUAJBHHMA ¥ MHOT'ORJIE TOYHHMHE. I
CTPYKTYpPH. PasMepH BeJIOHHX BOXO
OIMHOUHHX KJOTOYOK IHaMeTpOM I-|
¥3MOPAEMHX B JUIFHY NOCATKAMA Cal

BCe THNIH GOCIOJIOTO ¥ HOJIOBOTO pr

JMBAXIMCH B 3aIlaCHHX IMTATEJb=—
pIOPOCHeft ONMHOANEDHHE W MHOTOANeD-
C IeJUIJIO3HO-NeKTHHOBOK odoJouroit.
PHHO KDaXmaJl, KOTOpHE OTHJISIHBAET-

3eJIeHHe BOIOPOCJH OTJMYAITCH GOJb-—
THOKJIE TOYHHME , IIEHOOHAJIEHHMY, KOJO=—
THYeCKE NIPeINCTABJIEHH BCe THMIH
cae#t Konedimorca oT MeJbuaitmmx
MKM D0 MAKDOCKOIMYECKNX pacTeHmlt,
TEMETPOB. Y 36JIEHHX BCTpEYanTCH
3MHOXEHIA .
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B mouse NpeACTaBJIGHH HOPAIKE Chlamydomonadales, Chlorococca-—
les, Chlorosarcinales, Chlorellales, Ulotrichales ¥ Ip. /I3 nopan-
Ka Chlamydomonadales IJA IOYB OCOGEHHO XapaKTePHH BUAH Chlamydo-
monas (pmc.6.I). 9TO ONHORJETOUYHHE NONBMRHHE OPraHW3MH, CHACKOH-
HHE Ha NepemHeM KOHNE TeJla OBYMA XTYTHKAME. B IIOYBe OHM 4acTO Ha-
XONATCA B NAJBMEJUIOBHIHOM COCTOSHWE B BHIe CKOILIOHH! HENOXBUXHHX
KJeTOK B CJM3H.

K nopamkam Chlorococcales ¥ Chlorellales OTHOCHTCH O4YSHp MHO-
TO POIOB ¥ BEIOB KOKKOMIHHX IOYBEHHHX BOzopocieff, MHOTZe U3 HHAX
moKa HaltmeHH TOJMBEKO B mouBax. CemeffcTBa W DONH STWMX NOPANKOB pas-—
Jr4anTced no fopMe ¥ YHCHY XJOPOIIACTOB, IO cmocoly pasMHOXEHHSA,

B YACTHOCTH IO HAJMIMD MONBERHHX cTamuit pasmHoxeHms (3oocmop) u

mo "X CTpoeHMD. /MeeT 3HaueHwme fopmMa M BeJMUMHA KJAETOK. B Goub-—
IFHCTBE CJydYaeB IJA poloBo# w BmmoBo# mueHTMIMRAUWM TpesyeTcs IJM-—
TeJHbHOe HAGJNIeHEe 3a KYJIBTypamy BoIopocJelt, a mHorza - o6A3aTeJb-
HO® BHNEJEHNe BOTODPOCJE B YHCTYD KYJIbLTYDY.

Tlopanor Chlorosarcinales XapakTepm3yeTca QOPMEDOBAHUEM KOMI-
JIOKCOB RJETOK, OCDPA3yNNEXCA B pe3yJbTaTe BereTaTWBHOI'O IeJOHUA
maTeprHCKOM kieTRm. KomiekcH He mMenT HuTeBmIHOX fopmu. Muorme
POIH STOT'0 NMOPANKA IPHYPOYEHH OCOCEHHO K ApPHIHHM M IPYyI'UM SKCTpe-
MAJBHHM YCJOBHAM.

Tlopanor Ulotrichalee BrJWYaeT npefcTraBuTeteft, o6pasynwmux pas-
HOOOPasHHe MHOT'ORJETOYHHE, INPEeMMymMECTBOHHO HATYIATHe PopMH, pasMHO-
Xapmmecd 300CHOPAMM WJM pacnalieHWeM HuTe# Ha OTHOJNBHHE RJIETKH.
Maormm m3 HEX cBoficTBeHeH noJoBo# mpomecc. B MOPALOR BRJIKNYANTCH
POIH Ulothrix (RJETHM C NOACKOBHM XJOpomaacToM), Chlorhormidium
(pmc.8.2) (HeGoasmo#t xpoMafop 3aHEMAET TOJBKO YaCTh KIOTKH), Sti-
chococcus (pEc.8.I) (HETH JIOeTKO PACHaTanTCA HA OTHENBHHE KJISTKHE),
Prasiole (BOZOPOCJE YACTO PA3paCTAeTCH HA 3aTpA3HEHHOX mouBe B
fopme BeJIOHNX IIACTHHOK).

Bo BJaxHHX IOYBaX 0COCY® IPYNIy COCTABJAKWT BUIH ME30TOHHEBHX
¥ TeCMEIWEBHX BoXopocJie#. O9TO ONHOKJIETOUHHE NIPeNCTABMTEJM DPOJOB
Mesotaenium, Cylindrocystis, Closterium (pmc.8.5,6), pasMHORanmAECH
MOCPeACTBOM KOHBOIAIZH.

TO36JISHHE BOIOPOC Xantho ta

BomopocJ, OTHOCANMECH K 3TOMy OTHEJy, IIA IOYB O4YeHb Xapak—
TEepPHH, XOTA ¥ MeHee pPAasHOOCpPASHH, YeM.CHHe3eJIeHHe B 3eJeHHe. He-
PenKo OHEm 00pasynT BeCeHHee "IBeTeHHe" NMOYB, NPULABAA WM XEJTOBa-
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TO3eJIeHH# OTTeHOKR. B mpyroe Bpema rofla OCHAPYXUTH X B IIOYBE yIa-
@TCA TOJBRO C IOMOMBD KYJIb HHX MeToZoB. Il0 cBoeMy CTPOEHHD
ESJITO30JIOHEHEe BOIOPOCJH BO MHOI'OM CXONHH C 36JIeHHMM BONODPOCJAME H,
noXOGHO HOCJeNHEM, NPeICTABJGHH B IOYBe B OCHOBHOM KOKKOMIHHMK I
HET9ATHME PODPMAME .
OT/M49apT XEJATO3EJIOHHE BOJPPOCIM HAJMYAe IMCKOBEIHHX XJODOIIAC-
TOB XeJITO-36JICHOTO IBeTa, MACji0, Kak IYKT ACCHMIJALNE, HaJmrdue
¥y 300CHmOp IBYX XI'yTHKOB HepDaBHOR IJMHH, y HHTYATHX (OpM CJIOROHWE
06oJIOYRE #3 HByX H-0GpasHHX KYCKOB. B IOURe DACHPOCTDAHEHH ONHO-
KJOTOYHHe NpeNCTaBHTeJM POJOB: Pleurochloris, Botrydiopsis, Elli-
psoidion, Monodus, Characiopsis, Bumilleriopsis (pmc.5.I-5), pas-
Jmgaomprecs Popmof#t kaeToK, RoJmuecTBOM E dopmo# xyopomnacToB; X
HTIaTHe JOopMH - Heterothrix, Bumilleria ¥ Tribonema (pmc.5.6-8).
MaccoBHe paspacTaHWA Ha NMOBEPXHOCTH BJaxHO! MOYBH HaeT HEPOXKO
BOZOPOCHE Botrydium, TaJlioMH Be HEKJIETOYHOT'O CTPOGHEA EMEDT BHI
seJeHHX mapEkoB (0,5-4 MM B ImameTpe), YXONAIEX DA30OMIAME B IOY-
BY.
N Tlopanox Vaucheriales DPeNCTaBNEH B NOYBE TOJBKO HECKOJBKEMH
HETYaTHMA fopmamm, TJIABHHM odpasoM H3 poXa Veucheria, cmoCOCHHME
paspacTaThCqd HA NMOBEDXHOCTH BUlaXHOZ IOYBH B BHEe DHXJIOTO 36JEHO-
r0 Bol#tntorg. CBoeodpasme STEX BoTopoche#f 3akimwyaeTCH B TOM, YTO HX
HETYATHE TAJLIOMH He NOJEJIOHH HeperopoNKaMd Ha KJISTKM, CONOpXAT
MHOX@CTBO AP ¥ MeJKWe IMCKOBMIHHe XpomaTodopH.

0 ysSHAOTCA NOX MAKPOCKOIOM, GJAroXapd IPO3PadHHM IBYCTBODYATHM
060J0YKAM RN6TOK, NPOIHTAHHHM KPeMH63eMOM. CTOHKE CTBOPDOK HMENT
TONKYD CJOXHYD CTPYRTYPY. XJNOPOIIACTH XeJTHe EJm ¢BeTNO-OypHe. B
moYBe OCHYHH NMPEICTABHETEJH PONOB Navicula, Pinnularie, Hantzschia,
Nitzechie (pmc.4.I-6).
KxeTEa EEATOMOBHX BOTOpOCcNef COCTOMT M3 NPOTOILIACTA, OKDYyREH-
HOT'O KpeMmHeseMHOR o06oJouroft - mammmpeM. [Lrasmajsemms KJISTKY ILIOTHO

pocxeRt, y mmaromef HeT.

K COGTOMT H3 aMopfHOro KpeMHe3eMa.

NPEMHRA6T K NaHIWDD. IIemoEol O0GOJIOYKH, K&K y GOJBIMHCTBa BOIO-

CTeHKE NAHIEDA MMEDT MOJH
BOMOCTB MEXIYy IPOTOIIACTOM K

CTPYKTYDHHO BJOMSETH pa
POCKONA X CAYXAT OCHOBHHMH T!

@ OTBEDPOTHA, ofecHnevEBammue OCMeH

oxpyxapnmeft cpexoft. Iammmps @ ero
npe GossmoM ( x 90) yBeJMYeHWE MHK-
COHOMEYOCKIMA NPUSHAKAME NP NOCTPO-
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OHNY CHCTeMR ImaroMmeft.

XnopomnacTH y 9TEX Bomopochae#t HOBOJBHO pasHooOpasHH mo dHopme,
BOJMYEHe ¥ KOJHYECTBY B RJeTRe. OKpaocka WX AMeeT PASJHMYHHe OTTEeH=-
KI X6JATO-Cyporo IBeTa B S8BHCHMOCTE OT Hadopa IATMEHTOR, CpemM
KOTODHX IPeOCAATANT GyDHe — KADOTHH, KCAHTOSHMI ¥ JAEATOMEH, MAC-
KEpyomZe B xEBoft KireTke XJopofmimd a ¥ c.

B npomecce $ioTOCEHTe3a y AMATOMOBHX Bomopociefl odpasyerca
MACJIO B BHIE KAalleJIOK DASIMYHO! BeJHMYMHH, HHOTEA B 3HAYATEJNBHOM
RoJHIecTBe. OHO CJYXHT 38IACHHM IMTATENHHHM BEHECTBOM, OCOGEHHO
B meproXn, KorIa IPeKpamaeTcsd HIM SaIepXMBA6TCA NOJOHHe KICTKH,
Kpome macia, I HOKOTOPHX BENOB XapaKTePHO emMe NPHCYTCTBEE B
RJIeTRAX KameJb BOJOTEHA.

PasMHORANTCSA IEATOMOBHE BOIOPOCJM YAle BCET0 BET@TATHBHHM Ne-—
JIeHHeM RJIEeTOK Ha JIBe NOJOBWHH. IIocle OKOHYATEJNBHOTO Pas3leJeHHA
RISTKY HA IBe KAXNAR M8 NOYOPHEMX RJIETOK, NOJYYMBNAA JHWE NONOBH-
Hy MATEDHHCROT'0 IAHIMDA, Cpasy Xe "ZocTpawBaeT" HEXOCTADMYD IOJO-—
BAHY, 00S3aTeJbHO BHYTPeHHOD. B pesyxsrare, HOCKe 'lmoroxpamnx
IeJeHul#t, MPOMCXOXMT IOCTEHNEHHOe YMEHBIIOHAe pA3MePOB RJIETOK y IO-
JOBWHH Raxumo# mapHO# momyaamwm. )

JimaTOMOBHM BOIOPOCHAM CBOACTBOHHO O0pasoBaHMe ayKCOCHOP, KO-
TOpO® BCOTNA GBASAHO C NOJOBHM IPOLECCOM. KJaeTK#, BOSHERADUMO X3
8yKCOCNOpP, IO pasMepaM IPeBOCXONAT HCXOXHHG.

BossmmaCcTBO XEaToMeR CIOCOCHM HmepeIBATATHCA IO CyOCTpaTy.
TomexHHe IDEATOMON, KAK IPABHEJO, CHAGXeHH mBoM. OIBa ¥3 I'EHIOTe3,
O0BACHALMEX NBHX6HWe XEaTOMef, COCTOET B TOM, YTO KAGTKH BONOPOC—~
net CROJB3AT IO CyOCTparTy Gaarofapd ILAASMATEYECKOMYy LNOTOKY B me-—
JIOBUTHOM MBe NAHMUpA. ONHAKO, NBUMOHMe HAoANNEeTCA ¥ § BENOB, HMe-
OmEX OYeHs KOPOTKmE MOB HA KOHI® OTBOPOK EAM KOTNS EJNOTKH HE CO-
NIPERaCAlNTCA C omopo#t, Haumpumep, IPE BpamaTeJAbHOM NBEXeHWE. OrHa
¥3 IOPUY¥YH, BH3HBAWNMX INBEXOHMe mmaromeft - ororarcme. HeroTophe
BEIH 06JANalbT NOJOXHTENBHHM, XPYTHe — OTPUIATeJBHHM. Ha mBEReHMe
mraToMelt oTpumaTesbHO Xe#CTBYOT pasJAMYHHe BemMeCTBa, CHOCOCHHe pacT-
BOPATH CJH3b.

s xpyrmx oTmexop Bomopocjeff B mouse odhapyxznamcg.snmenome
(Euglenophyta), BCTpevADMEECH B HeGONHNOM KOJNYECTBE,. HO NOCTOAH-
HO B 3arpASHEHHHX M GOJOTHGTHX NOYBAX, KPacHHe BOXOpoc¥ (Rhodo-
phyta), omHa OpEMETEBHAA fopMa oGHApyXWBaeTCA B IOYBe, MHOIHA B
MACCOBHX PasSpacTaHMAX B BHNE CJIM3MCTHX CKOIJOHHH.

BeTpewas B movBax Wi B KyJAbTypax HATYATHO BOXOPOCIH, CJHGIMyeT
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Puc. I. CrHe3eJioHHE
rum; 2 - Mierocystis pulve
tos paludosum; 5 - Nostos

OpaxeHHe, 0 - MHKDOCKONMYECKMZ paspe3; 6 — Anabaena variabilis

Boopocs: I - Symechococcus cedro-
rea; 3 - Gloeocapsa minuta; 4 — Nos-
commune: & - MaKPDOCKOIHYECKOe H30-




Puc. 2. CHHe3seJeHHe BOXOPOCJH: I - Cylindrospermum liche-
niforme; 2 - Calothrix elenkinii; 3 - Tolypothrix tenuis; 4 -
Stigonema ocellatum; 5 - Scytonema ocellatum



Punc. 3. CuHe3seseHHe BOROPOCHH: I - Phormidium eutumne
le; 2 - Ph.foveolarum; 3 - Oscilliatorie brevis; 4 - Schizo~
thrix coriacea; 5 - Microcoleus vaginatus
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Puc. 4. JlmaTomoBHe Bomopocsm: I — Navicula mutica;
2 - N.pelliculosa; 3 - Pinnularia borealis; 4 - P.inter—
media; 5 - Nitzschia palea; 6 - Hantzschia amphioxys



Puc. 5. HexroseeHHe Bomopocs: I - Pleurochloris magne;
2 = Botrydiopsis a::-h:i.za;l~ 3 - Monodus chodati; 4 - Polyedriella
irregularis; 5 - Characi.ppsis minuta; 6 -~ Heterothrix exilis;

7 - Tribonema minus; 8 -‘ Bumilleria klebsiana



Puc. 6. 3exnewne Bomopoci: I - Chlemydomonas elliptica;
2 = Chlamydomonas B NAJEMEJIEBHIHOM COCTOSHNM; 3 - Bracteacoc—
cus minor; 4 - Radiosphaera sphaerica; 5 - Chloroplana terri-
cola; 6 ~ Scotiellopsis levicostata; 7 - Planktosphaeria maxi-
ma; 8 - Tetracystis sp.



Ppc. 7. 3esenHe BomOpoc/mM: I — Chlorella vulgaris;
2 = Coccomyxa sp.; 3 —= Choricystis sp.; 4 - Chlorosarci-
nopsis minor; 5 - bpongiochloris 8p.; 6 - Chlorococcum
sp.; 7 - Myrmecia sp.; 8 - Neochloris sp,
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Prc. 8. 3eseHHe Bolopocs: I - Stichococcus minor; 2 -
Chlorhormidium flaccidum f.nitens; 3 - Ch.flaccidum f.flacci-
dum; 4 - Gongrosira terricola; 5 - Cylindrocystis brebissonii;
6 -~ Closterium pusillum; 7 - Cosmarium anceps



OOMHATBH, YTO C HAMH CXOJHA ¥ OCHYHO COIYTCTBYeT MM IPOTOHEMA MXOB.
OHa mpeXcraBageT colo#t BeTBECTHe HETH 20-40 MKM ToJmmHO#, C IIIOT-

Ho#t, mHOrma Gypebmel oGoJOUKO# ¥ MHOTOYNCJIOHHHME IMCKOBALHHMHA XJIO—
pomjacTaM¥. B oTJIMYMe OT HMTYATHX BOXOPOCHe}, ¥y NPOTOHEMH RJIETOY-

HHE NMOPeTOPOINKE BCOTNa WM B COJBNMHCTBE CJIy4YaeB KOCHe, T.e. odpa-
3yOTCA HE IOX IOPAMHM yTJIOM K JUIMHHO# ocw HHTH.

Ou3MoJIOTEA ¥ DKOJIOTHA NMOYBEHHHX BoIopocJteit

/HTeHCEBHOE DA3BUTHE IOYBOHHHX BoZopocte#, xar dororTpodHux
OPTaHM3MOB, BO3MOXHO TOJBKO B IpeleJiaX NPOHVKHOBOHMS CBeTa, B Tak
HasuBaeMoM JoTorpodHOoM ciaoe. HamGosmmee RoJm4ecTBO BomopocJelt Bo
BCOX ciydyasax (3a MCKINYSHMEM HADYWeHHHX BcHamkol 3emetb) oGHApy-
XABAETCA B BEDXHMX CJOAX IIOYBH, B 3aBHCHMOCTE OT BJIAXHOCTH IOYBH
I OT HAJWYMA DacTHTEJHHOI'O ONaZa MAKCEMYM BoIopocie#f HadimmaeTcs
T Ha caMol MOBePXHOCTH IIOYBH MJIM HECKOJBKO IJyCXe, HO B Ipefenax
HECKOJIPKAX CAHTHMETPOB. B HIReJexamyX IOPA30HTaX YMEHBIAETCHS Kak
KOJIMUeCTBO BMIOB, DPA3BHBADIMXCA B KYJBTYpaxX, Tak ¥ KOJWYECTBO KJe—
TOK, BHABJIASMHX CYeTOM,

MakcumasbHas TIyGWHa, Ha KOTOpPOo# OHm HalfieHH XM3HECHOCOGHHe
BOZOpOCJHM - 2,7 M B OKyJbTypeHHO# mouee ¥ I,5 M - B meJmmHOX.

AKTWBHAA EW3HB BoJOpocJe#f B moume 3a mpemeJaMd IPOHAKHOBEHHA
CcBeTa NOKA3HBAeTCA NPAMHME HAGJMOIOHMAME: IPM MEKPOCKOIMPOBAHEM
IIOYBH IIPOCMATPHBANTCA KJIETKE MODDHOJIOIMYECKE IeJHe ¥ HOPMAJIHHO OK-
pameHHHe. JIOMIHECLIGHTHOE MNKDPOCKOIMPOBAHEE OCHADYRVWBAET WHTOHCHB-—
Hyo QuryopecneHmio xjopodmiia BoXopoche#t B mpodax, B3ATHX M3 IIy0o-
KEX CJIOEB IIOYBH. '

TlouBeHHHe BONOPOCJ¥ - He ©XWHCTBOHHHI NpEMep XW3HE BoIopocJiieht
B TeMHOTe. /I3BeCTHO HAXORIGHEe XEBHX BoJopocie#t B memepax Ha majye-
KOM DPACCTOSHEM OT BXOoXa, HON APKTHYeCKMME JbIaMZ M Ha IJyOWHAX
OReaHa, B JUTOIIAHKTOHe HA Takoff IAyCWHe, T'le WHTEHCHBHOCTH CBTA
meHee 0,06-0,07% oT HapyxHoft.

Merado/m3M mOYBEHHHX BozopocJeft. IlouBeHHHe BOROPOCIM HE HMEOT
YHAIKAJIBHEX (W3HoJOTHIeCKEX CBO#CTB, HO OTpaxawT CBoeolpasWe HOYBEH—
Ho#t cpemy (Lund, I962). PasHoodpaswe cHOCOGOB NMATAHMA ABJACTCH
0COGEHHOCTHD MOYBEHHHX BoopocJeft.

Bomopocaam cBofcrBeHHa $ororpodma (Horosmrorpofus m PoToopra-
HOTpodmA) m xemoTpodus (xemoimToTPoduA M XeMoopraHoTpodma).
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BosBmEHCTBO BoXopocaeft mpemcTamaamT codoft $oToMMTOABTOTPOTH.
MHOTE® BOMOPOCHHM CIOCOCHH MePeXONMTH OT OXHOTO THma odMeHa K Ipy-
TOMY.

O¢imrarEne aBTOTpodH (PoToABTOTPOYH), EWBymEe 3a CUET TOJBKO
forocEHTESa M, CJIENOBATENBHO, TOJBKO B IpejiesiaX IPOHHKHOBEENS CBe-
Ta B 3aceJeHHER mMM cyScTpar, OCHAPYXeHH B DA3HHX OTHeJAX BOJAOPOC-
Je#t, xoTA mpemmoJaraeTcHs, YTO WX HEMHOTO CpPeXd MOYBEHHHX BOJOPOC—
Jeft. K HEM OTHOCATCH HEKOTOpHE BMIH I@aToMe#, m3 3eJ6HHX - DAI
BHEIOB XJOPOKOKKOBHX ¥ XJAMHALOMOHAX, HEROTOPHE HEaHOGaKTeDHH.

Ilo moBomy odimraTHof aBTOTpodMm ImaHoGaKTepu#t CymeCTEYOT pas-
Ju9HHe MHeHHmA. C omHolt CTOPOHH CymMECTBYWT MHOI'OUMCJCHHH® CBeIeHHUS
0 TOM, 9TC CHHE3eJEHHe BOXOPOCHM — OCJMTaTHHe apToTpodu (Smith,
1973; Brock, 1973). C npyro#f -~ ecTs GeCCIODHHE HORA3ATEJNHCTBA I'e-
TepoTpodmE y aGCOJNTHO UMCTHX KYJBTYD - HpelcTapmrete# Cyanophyta
(Carr, I973; Smith, I973).

JIo raro# riyOwHH Bo3MOXHO PoToTpofHOe muTaHMme B modyBe? IIPOHME-
HOBEHHMe CBeTa, OYOBHNHO, OPDAHWYNBAOTCH HECKOJBREMM MUJLIMMETDAMI.
[lpy Ha IYME TPEmHUH 3Ta IYCHHA YBeJHMYMBACTCH IO HOCKOJBKAX CAHTH-
MeTpPOB. IIDOHMKHOBEHNe CBeTa 3aBMCHT OT CBOMCTB IOYBH, OT HazeMHON
DACTHTONEHOCTH ¥ TOJNIVWHH ONANA, OT BJAXHOCTH MOYBH.

Hy®xHO IIOMHHTBH, YTO MHOI'Me BONOPOCHZ ABJADTCH OCJMTATHO TEHe-
BHMZ DACTEHEAME ¥ MOTYT MCIOJB30BATH LA OTOCHHTES32 CBET OYEHB
caadot mHTeHCEBHOCTH. DoTOCMHTE3 Bojopocjielt BO3MOXeT NP HHTEHCHB-
HocTn cmera 0,04-0,I% or moyHoro ceera (oM. cmomxy Toarepbax, lTm-
Ha, 1969). ) .

OGimraTHHe aBTOTPOPH CIHOCOCHH K PasHHM cmocodaM YCBOGHHSA yTJie-
poza. 3TO OPraHWSMH, ¥ ROTOPHX BOCCTaHOBIeHWe CO, mmeT mo Tumy do-
TOCEHTe32, POTOPeNyKIMK MJIM XeMOCEHTe3a. KIeTKE HEKOTODHX BOZODPOC—
Jeft MOTYT OCYWMECTBJATH CpPasy TP IIPONECCa BOCCTAHOBJIGHHA €0, - go-
TOCHHTE3, POTOPONYKIFO M XEeMOCHHTE3, IPOXYKTH KOTOPHX O4YeHB OJHM3-
K#. Tar Scenedesmus quadricaude @ Chlorella vulgaris Ha CBeTy oCy-
mecTBIALT doTocHHTE3 MM HOTOpPEeNyKIMD, B TOMHOTE — XOMOCHHTE3.

Poropenyrumus - PoTocMHTE3 GECKHCIOPORHOTO THHA. MHOrHMe umaHo-
GarTepNE OCYWECTBJAOT CecKucXopoluuit dorocunTes. Ipm aTOM CHHTES3
AT® B RJIETKE CONPARGH TOJBKO C HMUKJIMYECKEM SJEKTPOHHHM TPaHCIOD-
TOM, CBA3aHHHEM ¢ PorTocmcremot I. B KaueCcTBe SK30T'G@HHHX JOHODOB
3JIGRTPOHOB NMAHOGAKTEPHHE MOT'YT HCIOJB30BATH HEKOTOPHE BOCCTAHOB-
JOHHHe COeIWHEHHS CepH (st, Na23203), MOJIGKYJIAPHHE BOJODPOX, PAX
OPPaHNYeCKEX CoeNWHeHm# (caxapa, KMCJIOTH). [lpemmosaranr, 9To mpo-
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necc GecrucyopomHOro JoTOCHHTE3a MOXET IPOTEKATH Yy HEMaHOGAKTepmit
HBYMA IyTAME. :

I. TorocucTeMa I WHEOYMEpYyeT KaK UWKJINIECKAl, TAK M HENMKIH-
9eCKEf TD@HCIODPT 8JEKTPOHOB. BesecTeNe GYHKIHOHNDOBAHEA OGOMX
BJIGRTPOHHHX NOTOKOB (oTOXWMHYeCKEM myTeM odpasywTcs AT® m HAND.H,,
HCIONB3YeMHe IIA ACCEMEJATEE CO, B mEkie KambpuHa. B aToM cuydae
nponecce GecCKECJOpomHOTO foTocMHTe3a muaHoGarTepm?t CXOUeH C Taro-
BHM 36JIeHHX GaxTepmit.

2. Oymrmus PorocmcTeMH I CBOIMTCHA K MOJYJYeHHD KJIeTOYHO#t BHOp-
THE B Ipomecce mumkumueckoro focHopummporarus. BoccTaHOBATENE 00—
pasyeTcd B TEMHOBHX DeaKIMAX. OTOT BapuaHT CJM3OK K cXeme Horo-
CHHTE3a, OCYMeCTBJIA6MOr0 IYPLYPHHME GaKTepUAMM.

B HacroAmee BPEeMA CIHOCOGHOCTH K GeCKHCJIOPOmHOMY BoTOCHHTE3y
oOHapy®eHa y MHOTMX L@aHoCaKTepuit M3 DasHHX I'DYON, HO &KTHBHOGTEH
$wrcammm CO, 3a CYeT dTOrO MPONECCA HASKA, COCTABJAA HECKOJBKO
IPONGHTOB OT CROPOCTH ACCHMEJNAIME CO, B YCJOBHAX (yHRIMOHMPOBAHNSA
obemx orocmcTeM. TOJBRO HEOKOTOPHE IMAHOCAKTODEM MOI'YyT PacTH 3a
cueT GecKucJOpomHOro foTocwHTe3a, HAmpEMeD, Oscillatoria limneti-
ca, BHIOGJOHHAA M3 036pa C BHCOKEM CONeDKaHWMEM COPOBOIODPONA, Tep—
MofmipHEE mTaMM Spirulina, KOMIOHEHT MUKPOPMODH TePMAIBHOTO CEpO-
BofopoXHoro McTouHmRa (Tyces, Mumeesa, I985).

CnocoGHOCTH MUAROGARTEpHHE NMeperRJNYATHCH NPE U3MEHOENE YCJIOBHR
c omHoro TEma goToCHHTesa Ha Xpyroft ciayxur mwmcrpamme#t TEOROCTH
X CBETOBOro MeTadoJM3Ma, ¥Mebme# BaxHoe 3KROJOI'HYECKOe 3HAYEHWE.
OmHaxo cumTaeTcAs, 4TO NIPOKOI0 PACIPOCTDAHEHEA B IPEPONe Ipouec-
cH PoTOpemyKIME M XEMOCHHTe32a y BoZopocide# He HMENT, TaK KaX yC—
JIOBHA IJA WX IPOTEKAHEA CJMMKOM CIOIEDNYHH.

JaBHO M3BeCTHa CIHOCOCHOCTH MHOTHX BOIOpoCie#f X yCBOEHWD opra-
HUYOCKEX BEmeCTB B TeMHOTe ¥ Ha CBeTY B OTCYyTCTBEE CO,. MHorme
BOJOPOCJHM, OCOGEHHO 36JIeHHe, OCJANADT JACHABHHM OGMEHOM BemecTB
¥ cnocolHH mepecTpaEBaTh 6T0 OT POTOTPOPHOTO MO TEMHOBOTO XEMOT6—
TepOTPOdHOMO, B B3aBHCEMOCTE OT YCJOBER cpemu. CTeNeHb IDOABJIGHESA
PA3HHX THIOB IMTAHEA B MeTaGoJm3Me BONOpocJe# pery/mpyeTcs pasymd-
HHMZ SKOJOTHYeCKMMA ParTopamm, BaxHeftume u3 KOTOPHX - OCBEmEEHOCTS,
COCTAB ¥ KOJHYECTBO OPraHHUYECKEX W MEHEDAJBHHX BemecTB B Cpexe,
ORACJMTONEHO-BOCCTAHOBHTONbHHE YCJOBMS ¥ DH CpemH.

Cnoco6HOCTE K reTepoTpodHOMy POCTYy OTMedYeHa Y 36JIeHHX, IH¥aTO-
MOBHX, XEJITO36JIOHHX. J

B oTHOmeHWE CIOCOGHOCTH m@aHoGarTepm#t K rereporpodHOMy pocTy
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CymMeCTBYOT OPOTHBOPEUMBHE MHOHEA. Bpok (Brock, I973) momyepkmwBa-
€T OTCYTCTBHE POCTa B I'eTePOTPOPHHX YCJIOBHAX KAK ONHY H3 BSKOJOIH-
4eCKPX ocoGeHHOcTe# cuueseseHHX. CMuT (Smith, I973) ¥ Kap (Carr,
1973) npWBONAT HOKA3aTEJNBCTBA I'eTepoTPofWE y GaKTepPHOJOrHYEeCKH
YMCTHX KYJBTYP CHHe3eJeHHX BoZopocJie#. CoBepileHHO HOCHOCOCHHMH K
POCTY B TeMHOTe ORA3aJHMCh BOXOPOCJM, JHMNOHHHe CJM3HCTO! KalcyJm.
PocT B TeMHOTe HIeT Bcerna MeIJeHHee, YeM Ha CBeTy.

Ilpe cpaBHEHHEW BojopocJie#t M3 pasHHX DROJOTHYECKHEX YCJOBHE Ham-
GoxpmEf MPONEHT CANPOTPOPHHX BENOB NANHE NoYBeHHHe BoZopocym (To-
oM, I969).

B 9KCcIepmMeHTax, LOKASHBANNEX CIOCOGHOCTE BoJopocJe#t pacTm
reTepoTpofHO B TeMHOTe, OCHYHO MCIOJL30BAJHMCH B KAYeCTBe HCTOYHA-
Ka YTJOpoIa caxapa ¥ OPTaHEYeCKHe KHCJOTH. IIDOCTHX OpraHWYeCKEX
BemecTB B NOYBe Majo, 3aTO MHOXECTBO IOYBOOCHMTANNAX MAKPOOPraHM3-
MOB, GoJlee KOHKYPEHTOCHOCOCHHX BCJSACTBHMe cBoeft odsmrarHof rere-
porpodHoCcTH. Bomopocim - QaxyabraTEBHHEe TeTepoTpofH - He CnocoG-
HH K DA3JIOXSHED CJOXHHX BEmMECTB, KOTOPOe IPOM3BONATCH JMWE OOCJM-
raTHEME TeTeporpodama. IlosTOMy pacTE B TEMHOTe BOIOPOCJHE MOTYT
JUME B ACCONWAIME C OCJRTaTHEME rerTeporpodamm (Parker, I96I).

B oTymdEe oT CHOCOCHOCTH XHTh B TeMHOT® MOJHOCTHD 3a CUeT Op-
TaHFYeCROT'0 BemecTBa (xeMoopraHoTpodHo), cpoficTBenHO! JHMB HEROTO-
PHM BOIODOCJAM, YCBOGHHMe TeX MJM WHHX ODI'aHHYECKEX BemeCTB Ha
CBETY OIHOBPeMeHHO ¢ PoTocmHTesoM (PoToopranoTpodus MM MUKCOTPO-
¢ug), mpucyme GOMBLMHCTBY BOXopocJelt.

OcoGoe 3HaueHme IJNA PoCTa MMEDT OPraHNMIECKEe BemeCTB& IPH yC—
JIOBMM HENOCTATOYHO! WHTEHCHBHOCTH cBeTa. IIpE CcJacoM OCBEeMEHWE Op-
TaHWYECKNe BemecTBa MOIyT INe#icTBOBATH KOCBEHHO, Y6DPE3 CTHMYJALHD
pocra Gakrepmit.

Y mMuorEx muaHoCexTepm# SR30TEHHHe OpPTaHMYeCKEe BemecTBa HeficT-
BYyOT NO-DA3HOMY B TOMHOTE ¥ Ha CBETY. Anabaena variabilis SHODI'HY=-
HO NMOTDPeGJANa IJIKOSY ¥ aIeTaT HA CBeTy, XOTH B TeMHOT® He DocJa
HE Ha ONHOM M3 OPI'aHEYeCKUX BemeCTB.

XemorereporpodHut pocT mmanoGakTepEl Bcerja HeMHOI'O MeIJIOHHeS
gororereporpofHore ¥ ocodenno foroasrorpoduoro.

B HacToAmee BpeMA NOCTOBEDHO MOKASOHHHME ¥ MMONEEME DO&JBHOS
3HAYeHZe B OPHEPONle CYMTANTCA XIBa chnocofa IMTAHEA IOYBEHHHX BOXO-
pocxeft: I) gororpodHoe ¥ MARCOTPOfHOE NMMTaHEe B NpeXesax IPOHER-
HOBEHHA cBeTa ¥ 2) reTepoTpodHOoe NETaHMe B TeMHOTe. CIOCOGHOCTH
IepeXoN¥Th Ha TeTepoTpolHHR 06pas XW3HE B TOJNE IOYBH Haméoxee -
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BHpaXeHda ¥ 36JIOHHX ¥ XeJTO3eJIeHHX Bogopocieit.

M3pecTEH fopMH Bomopociaelt, KOTOPHE OTHOCATCA K YHCHY &YKCO-
TPOJHHX OPraHWSMOR ¥ HYRIADTCH B SK3OTI'OHHHX HCTOYHWKAX HOKOTODHX
(fm3MOJIOrF9eCKE ARTHBHHX BOMECTB, B YACTHOCTE BMTAMEHAX Bios By
B OHOTHHe.

B OTHOmEHHME &30THOTO HHTAHHMA BOLOPOCIM NONOCHH 36JIEHHM pacTe-—
HEAM. OHM XOpOmO yCBAWBANT MEHODAJbHHE POPMH a30Ta — HUTDATH H
aMMOoHMitEHe coJM. YcBOeHme NO, & NH, RIeTRAMA BomopocJye#f momuMHA-
eTCA TOM Xe B3aKOHOMeDHOCTAM, KoTopue Haftmeru [.H.IIpSHEUHEROBHM
INA BHCHMX pacTeHmit.

CoemdweeCKREM CIOCOGOM ACCHMIJIAIME a30Ta ABJAETCA PERCANEA
MOJIGKYAAPHOTO a30Ta, CBO#CTBEHHAA HEKOTODHM IMAHOGAKRTEDHAM, ABJA-
DOIEMCH YHEKAJBHHMM OPTagM3MaMy, coveTabmmMe B omHo# maeTke doro-
CHHTE3 ¥ CIIOCOCHOCTHh K YCBOGHMD MOJEKYJAPHOTO as3oTa.

Kax darynprarEBEas fopMa a30THOTO NMETAHEA A BoxopocJe# mo-
Ka3aHO yCBOGHWe a30Ta M3 OPIaHMYECKMX COeNWHeHEft. B IPOTHBONOJCR-
HOCTH OT'paHMYeHHO# CNOCOGHOCTM MCIOJB30BATH OPraHMYeCKWe BemecT-
Ba KaK HCTOYHEK yTJepola, MHOTEE IMAHOCAKTEDHE MOTYT MOJYdYaTh
as’oT B opraHmdecko# dopMe, BHpaGaTHBAA COOTBETCTByLmHe PEPMEHTH.

MovepmHa, aMmmH, SMMHOKHCJOTH XODONO MCNOJBSYDTCH IJIA 230THO-
TO NMMTaHNA 36JeHHMA BOXOPOCJIAMM.

llo moTpe6HOCTE B IPYTHX DJEMEHTAX M CHOCOGAM HX YCBOGHHS BO~
IOPOCJM NPAHIWIEAJIBHO HE OTJIMYANTCA OT BHCNEX pacTeHmM, xoTs y
OTIEeJHHHX BHIOB M OTHEJIOB OCHAPYXWBANTCH CIermPEIecKue OCOGEHHO-
CTH.

Pocdop morsomaercA B Buue PocdarToB, HO HOCTYyOHH ¥ OpraHwdec-
RMO COeIWHEHMS, HAIpEMep, ameHosmHETpnocdar ¥ rummepodocdar.

Cepa IOCTymHA B BHIE 80,4, S04, 5,05 a TaK®e B BUNE INCTEHHA,
[/ -TMCTHHA2 W MOTHOHHWHA.

' HeoOxommMu mns BomopocJelt MarpoaseMeHTH - K, Mg, Ca, Fe, IuA
GoJpmMHCTBa mUaHoGakTepuit - Na.

BomopocsaAM HEOGXODMMH INA POCTA MEKDO3JEMEHTH - Mn, Mo, V,
Co, Cu, Zn, Br. JIFATOMOBHM BOZOPOCXAM HEOGXOIWM KpeMmHmit. Muormm
BOIOPOCJAAM HYXEeH XJOP.

IIprcnocodTeMBENe OcodeHHOCTH HOYBEHHHX BoXopocie#t. BomopocJm,
XEByUIMe B IIOYBe ¥ Ha €6 NOBepXHOCTH, EMeDT pa3HoodpasHHe mopdoJo-
THYeCKHe NPHECHOCOGJeHHA, 00eCHeYMBANNMe MM CYMECTBOBAHHME DM HH3-—
xo#f BJISXHOCTH NOYBH ¥ COXPAHEHEE XW3HOCIOCOCHOCTH IPM BHCHXAHUY.

TloYReHHHe BONOPOCJM — IOPEMMYMECTBEHHO nofrmioxcepofmTH, T.e.
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pacTeHms, He peTyJmpybmre BOINHHR DeXHM ¥ CYMeCTByNIZe 32 CYeT yB-
JIAXHEHAA TOCJe BHIABNAX OCAIKOB.

Pan mopdosormdeckrx m dusmoJOrmIeCKEMX ocOCeHHOCTe#f MOYBEHHHX
Bozopocye#t o6ecneumBanT NOTJOMEHWE ¥ yHASDXAHWEe BONH, & TAKEe CO-
XpaHeHWe RW3HeCHOCOCHOCTH IPH 3acyXe.

I. O6minHOe 0Opa30BaHMEe CJM3H - CJIHSHCTHX YeXJIOB X OCBEPTOK,
IEPOKO PACHPOCTPSHEHHHX Y 36€JI6HHX ¥ CHHe3eJeHHX Bojgopocxeft. OHm
COCTOAT W3 I'EEPOPHUABHNX KOJUIOMEEHX IOJMCAXaPHIOB M CHOCOOHH HOTJIO-
maTh ¥ yOepXEBATH BOXY. .

2. Mesrwe pasMepH NMOYBEHHHX Bolopocyell. MeJskme KIOTKH JeIde
nepeMemanTcHd B NouBe, Gojiee ycToMUmBH IPOTHB 3aCyXH, EMENT GOJb-
Myo BONOYISPXRWBANNYD COOCOGHOCTH, JIeI4e PACHPOCTPAHANTCH C IMHIBD.
Hanpumep, B IepHOBo-moxsosmcroft mouse (lompagema, lltmwa, I985)
KJIeTKE ¢ IMameTpoM MeHee 10 MEM cocTapmym 60% o6mero KoJMYeCTBA
RJIETOK.

3. ¥ MHOrEX IOYBEHHHX BoZopocJye#t OTCYTCTBYOT 300CIOPH, XIYTH-—
kopHe fopMH odnamapwt ciadoft momBEEHOCTHL. llepmoll YBJAXHEHHMS MOCJHe
3aCcyXy IDYBONMT K GHCTPOMY 0Gpas3OBaHMB I'aMeT ¥ 300CHOp, HANpPEMep
Y 3eJIeHHX, KOTODHe ofianmanT HOoTOTAKCHCOM ¥ DPACHPOCTPaHANTCH Ha MO-.
BEPXHOCTH IOYBH.

4, "3femMepHOCTH" BeTreTANWE - CIHOCOGHOCTH IOYBEHHHX BoZopocielt
GHCTPO NEPEXOIMTH M3 COCTOSHEA MOKOS K AKTHBHOE Bereramwm W Haobo-
poT, Ge3 o0pasoBaHWA OCOOHX CTOREMX cmop ¥ cmermfmdYeckmx cramuit.

5. IporomnacT oGaamaer PW3MONOTO-CHOXEMIYECKYME OCOGEHHOCTA-—
ME, ROTOPHEe 006CHeYABANT BHCOKYD® 3acyxoycToftumBocTh Iame BmRIaM,

He MMeNIHM Y6XJIOB. OTH OCOGeHHOCTH — BASKOCTH IPOTOIJIA3MH M ycTolt-
YEBOCTH NIPOTHB NJIA3MOJH38; BHCOKAA KOHUEHTDAIMA KJETOYHOTO COKa M
OTHOCHTOJNBHO BHCOKO® CONEDRAHMe CBA3aHHOR BOMH B KJETRe; OTCYTCT-
BHE KDPYUOHHX BaryoJeft ¥ Cosbmes cocymas CHAa, NO3BOJADmAS HCHOJNb—
30BaTh Daxe THIPOCKONMYECKYD BJATY BO3LyXa; HAKOIJeHWe macha (y
ImaTomelt) .

6. CHEXeHMe WHTEHCWBHOCTH IHXAHHA B KJOTKe II0 Mepe ee 006e3Bo-
x#BaHEA. [Ipm 3TOM IHXAHWe COXPAaHAST CBOD SHEPI'OTHYECKYD NOJHOISH=-
HOCTH, YTO BHINHO IO KOJHYECTBY OPIaHNYECKOTO KHCJIOTOPACTBODHMOIO
focPopa, RoTOpHE He paspymaeTecA IPE BHCHXaHWE Yy NoftkmiaokcepodmToB.
llpy 0Ge3BOXMBAHANM COXPAHAOTCA BCA OPraHESaIMA KJISTKH, MPOMCXOINHAT
"reJefWRAIMA NPOTOILIA3MH", ¥ PACTOHEE NOPEXONUT U3 XU3HOXSATOJNb—
HOT'O B HeXW3HeJeATeJbHOEe, HO XW3HECIOCOGHO® COCTOSHHS.

Ects MHOTO mpEMepoB Gosbmo#t BHHOCJMBOCTE ¥ ILIMTEJIBHOT'O COXpa-
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HOHMA XW3HOCIOCOCGHOCTH B CYXOM COCTOSHMM. Nostoc commune GHJ OXHMB—
JeH noclle I07-JeTHerc XpaHeHWs B IepCapwH.

HamGoJsee ycToMUMBHME K 3aCyXe CUMTANTCH CHHE3€JeHHe BONOPOCIH,
0COGeHHO cHopoodpasywmme, ¥ PAL ONHOKJETOYHHX 36JeHHX, B YaCTHO-
CTH XJIONOKOKKOBH® .

HammeHee 3acyXoycToMdYWEH IMATOMEM ¥ REJTO36JIOHHE BOLOPOCJH.

TlouBeHHHe BOJOPOCJM DACHPOCTPAHEHH IO APHOHHX IOYB, I'e IO-
BePXHOCTH NTOYBH Harpemaercs Xo 50-70°, wrTo sacrapaseT TIPe XMOJO-
XUTH SHAYATEJNBHYD CTORROCTEH HmpoTOmJIACTa ITHX BOZOPOCJe# K BHCOKEM
¥ HE3KEM TeMmeparypaM. TemnoycrofumpocTs Bomopocye# 38BHCHT OT
NMPONOJXETONEHOCTH HeflCTBEA TeMIepaTypH, OT BJIAXHOCTH M OT IPHPO-
In BojopocJyelt, mpadeM 0COCERHO YCTOXUWBH ONHOKJETOYHHE B3EJIOHHE.

YoToRURBOCTE K SKCTDEMANBHHM TEMIIPATYDPaM CBA32HA C BKOJOTH-
YeCKUME YCJIOBHAME, ¥3 KOTODHX BHIEJIGHH HCCJSXYyeMHe BOLODPOCJH.

Bomopoci®, BHEEJAEMHe K3 JOCHHX IOYB, 3aMeTHEe MHI'MOHPOBAJMCH
BHCOKEME TEMII6PATYPEME, 9YeM IYCTHHHHE IOYBEHHHEe BOXODPOCJH.

Kar m B OTHOmNEHHE 3acyxoycTolumBoCcTH, OTMOYADTCA XBe I'DYNIH
Bojopocaet, oTimuanmmecsd BHCOKOR TemnoycToluwBOCTED - CHHE3€JIeHHS
¥ ROKKOMNHHO 30JOHHO.

TenXOBYY I'PAHALY COXPAHOHNA XH3HeCHOCOGHOCTH, OINHAKO, HAUO OT-
JEYATH 0T TEMIeDPATYDHHX T'DAHHMIl pocTa; Hampumep, LIS Chlorella pro-
tothecoides TEIAOBAA CMEPTH HACTYIAJA BO BJAXHHX YCJOBHAX Ipm 44-
46°, B cyxux - mpm 64-67°, a KapIWHATLHHe TeMIepATYDHHe TOYKE DO-
cra O vurmMyM 5-6°, ontmmym - 27°, marcEMmym - 30-31° (llrEHa,
Toanepdax, 1976).

TloypeHHHe BOJOPOCJHM BHEODEXABANT M MAKCHMAJHHO HM3KHe TeMmepa-
TYPH. VSBeCTHH NPHMEDH BHXWBAOMOCTH IpH -80°.

BosMoxHO, uTO.I'HCeNh NPH 3aMODAXWBAHMM CBf3aHa ¢ norepeft Bo-
IH ¥ NMOSTOMY ONEM ¥ Te X6 BHIH CHBANT ONHOBPEMEHHO 3acyxoycToltum-
BHMY ¥ XOJIONOYCTORUMBHME.

Cpemm IOYBEHHHX Bomopocieft meT oTmesa, B KOTOpOM OH He BCTpe-
9aymch XOJOXOCTORKMe BENH, HAEGOJBISe KOMAIECTBO XOJOXOCTORKEX
dopM M3BECTHO CPOEM 36JIOHHX ¥ CHHES6JOHHX BONOpPOoCJe#; oHm mpeold-
JanapT B axsrofyiope AHTAPKTHIH.

Cpem# HNOYBEHHHX BOZOpPoCcAgR €CTh CBETOMMOMBHE ¥ TEHEJNOHBHE
fopM; YacTO CBOTONDOHe CBA32HO C 3acyXoycTofuBOCTHED. TeHEBHHOC-
JWBHME CUETADTCH XOJITOS6JEHHe BOJAOPOCIH, HNOCKOJBKY OHE OCHYHO Das-
BEBADTCA B NONNOBOPXHOCTHHX CHOAX MOYBH. ONHAKO, XEJTOSEJOHHE MO-
TyT RHTEHCEBHO PAa3BEBATHCA M HA OTEPHTOf NMOBEPXHOCTH IOYBH, BH3H-
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Bag ee "mpeTeHWe". ImMaTOMOBHEe BONOPOCJHH MOTI'YyT AKTHBHO nepex'anra'rb-
CA B NOYBe B 3aBMCHMOCTH ' OT CTENGHH OCBemeHWA. YCToRYmBOCTHD NpO-
TEB yJIBTpadmoNeTOBOTO OCAYYOHES OCNANaNT CHHO36JeHHe BONODPOCJH.
9TEM NOABSYDTCA LA NONYYeHHMS GAKTOPHMOJOIHMYECKH YHCTHX KYyJIBTYD,
MOCROJBKY YP-xnyum rydar Cexrepmn. YO-odnyuerwe B Tewerwe 30 c -

5 MEH CTHEMYJHDOBAJO POCT ¥ &30TIARCHPYDHyD AKTHBHOCTH IHAHOCAKTE-
puit. .

TToYBeHHHEe BOXOPOCJH IPOABJAADT ARTHBHOCTEH NPOTHB DPAITMOAKTHBHHX
wanydeHut. [Ipy MCCHeIOBAEWMM PASpymeHHO# B3PHBOM NOYBH B paffoHe
ANepHHX mcnHTaHum? B mrare HeBama oCHapy®eHO, 4YTO NepBuMA B Heft ®s
pacTeHM? NOABMIMCEH BOZODPOCIH. Microcoleus vaginatus OHJ OGHADYReH
uepe3 3 Mec nocje B3pHBa Ha paccTogHmy 0,6 MERJM OT MecTa B3DHBEA,
vepe3 I0 mec - ma paccrosHwm 0,4 mmom. Jlpyrme pacTeHHA NOSBHIMCH
Jums 49epe3 2 rofa B 0,6 MMJM OT SIMIGHTPA. 3’ -pammamEp oT Co 0 we-
MOJIB3YOT IJIA OYMCTKE CHHEe36JeHHX oT JakrTepmit.

llpr pocTe He 3aCOJEHHHX IOYBAX BOXOPOCJM IPOSBJAANT eme OIHY
9ePTy BHCOKO# ToJIepaHTHOCTHM - coJeycTofumpBocTs. KieTrm Zygogonium
ericetorum 0CTaNTCA HEIMJASMOJH3XPOBAHHEME B I0%-HOM pacTBOpe CO-
et mopcko#t Bomu ¢ ocMoTEueckoft RoHmerTpamme#t 75 atM.

Bonopocm ycToffumBH K OTHEJHHHM TOKCHYECKMM COJIAM HMJM MOHaM -
OHM NOCEJANTCA Ha MOBEDXHOCTH BOJHHHX NPOMHILIOHHHX OTBAJOB, CONep-
Ramax A1203, B OTBAJAX C MHNBAKOM ¥ IMaHWCTHM kaymeM (lltmra, I1984).

TakmM 06pa3soM, IOYBEHHHE BOJOPOCJE CIOCOCHH CYmMECTBOBATEH Naxe
npyE KpaftHe HEGNATONPHATHHX YCJOBEAX cpemH. JaGMIBPHOCTH OOMeHA Be-
meCTB, BHCOKAS yCToRYMBOCTH HPOTWB 3acCyXW, De3KWX KoJedaHult Biax—
HOCTM ¥ TEMIEPATYDPH, OPOTHB HEJNOCTATKA H M3GHTRA CBeTa, B3aCOJEHHO-
CTH MOYBH ¥ T.I. OCBACHADT MEPOKOE DACIPOCTPAHEHHEe NMOYBOHHHX M Ha-
36MHHX BOZOpOoCNeft ¥ GHCTDOTY WX paspacTaHns Iaxe IDH KPATKOBDEMeH-
HOND NPOSBJABHAY HeoOXomuMux $axTopos.

¥u3HennHe fopMH MOUYBEHHHX BomopocJe#t. 3.A.ltmHa ¥ M.M.Tosnep-
6ax (I976) NpUMEHMNE K HNOYBEHHHM BOTODOCHAM IMOHATHE XH3HeHHOR dop-
MH; MCIIOJB3yeMoe KaK eIWHHIA JKoJoTrmdecKo#t Riaccupmramue pacTeHm],
oI KOTOPHM ITONPa3yMeBAaeTCA I'DYINAa pacTeHHR CO CXONHHMH IODECHIOCO-
OMTeJBHHME CTDYRTYDAMH. '

BumeasanTcs 9 xma3HeHHHX PopM (skKoOmoMopd) MOUYBEHHHX Bomorocaeft
(puc.9). It mx 0603HAUEHMS B3ATH B KAYeCTBe HHIGKCOB NepBHe OyR-
PH HA3BaHW! TARCOHOB, PACCMATPEBAEMHX B K84YeCTBe 5TaJOHa NaHHOR
xm3HeHHOR HopmH.

Ilo ocTarmeMyCAs HeONyCJMKOBaHHHM mpenioxexmnd M.M.Tosneplaxa,
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Haprcs neoftHHe -
DPaSBEDHYTHE M KpaT-
RKEe - 0GOSHAYEHHA
XU3HOHHHX fopm.
L e I) chlorococ-
e ——— T dopma (Ch-
¢ /////////////7//, fopma) - omHORNE-
TOYEH® M KOJORHAJb-
HHE 36JIeHHe ¥ vYac-
THYHO XEJITOB36JIHHE
» W’ BOZOPOCIHE, OGHTAD-
7,  mme B TOJme IOYEH,
HO IpH GAATONPHAT-
Hoff BIAXHOCTHE Nan-

Y o
3 Z//%;/?‘/’/g/o//x WEe DASpACTAHEA M
& / Ha NMOBEDXHOCTH

MOYBH. I9TO BUIOH,
OTJMIAKNIIECH BHHO-
~ CYMBOCTHED K pas- ¢

il T s

HO 0603HAYAEMHE

—T}
Prc. 9. XwsHeHHHe (I)opm noqaem-mx Bomo-  FAR "YOWKBHCTH".
ocngﬂnId; Chlorococcum - (gma gma) OHF MePBHME HAYH-
- Cylin ospemum - opma pMa
Xanthophyta - q;o S,Ma) Bacilla- HapT 38CeJIeHHe
riophyta - dopma Phormidium - NMOYBH HMJM MATEDHH-

(P ) 6 - oc leus - 0 (M=
gﬁ); -QE Heterothrix - (bg (K o%); croft mopomH, 3aHo-

- Nostoc - dopma (N-dopma); 9 - Vaucheria CATCA B IIyCOXHe
- (I)opma (V-gopma) CJIOM NOYBH, HeNe-
PeBAPOHHHME IIPOXO-

IAT 9epe3 KHmEeYHHKN GeCHO3BOHOYHHX. HasBaHWe HmPOMCXOIMT OT pona
Chlorococcum. ChbIa He OTHOCATCA BHIH NOpAIKA Chlamydomonadales W
HEKOTOpHE KOJIOHMAJNbHHe fiopMH, ofpasywmee OCHMJBHY® CJHM3b. B 2Ty
TPYNIy BRJINYAOTCA IDOBCEMECTHO BCTpevYammmecsd BEIH ONHOKJIETOYHHX 36—
JeHHX (Chlorococcum, Bracteacoccum, Myrmecia, Chlorella), XeJTo3e-
JeHHX (Pleurochloris magna, Botrydiopsis arhiza) ¥ QIaXe CHHe3eJe-
Hux (Synechococcus).

2) Cylindrospermum - opma (C-fopma) BRINYAET ONHOKJIETOUHHE,
KOJCHPANGHHE HJIM HATYATHEe (POPMH, KOTODHE MOTYT 00pPa30BHBATH OCHIBb—
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HyD cJm3b. OCHTADT Kax B ToJme IOYBH, TAK X dopMADYOT TOHKHE CJII-
3UCTHO IUIEHKW MJI XJONbS HA IOBEDXHOCTH NOYBH. B oTmmume or Ch-
dopm, ot Popmu Gosee TPeGOBATENBHH K BOJE M NEPOHOCAT BHCHXAHNE
B BEIe CIOD, SHrOT, DeXe - B BETeTATHBHOM COCTOSHME. B COJBNHHCT-
Be 3T0 TOHOBHHOCJWBHE BHIOH M HA IOBEPXHOCTH IOYBH DASBUBANTCH NOX
YRDHTHEM BHCHEX pacTeHmt., dra fopMe BRINUAET BMIH M3 Pas3HHX OTIe-
JOB: Cylindrospermum, Anabaena, Nostoc, Gloeocapsa, Gloeothece,
Microcystis - 13 CHHE36JIOHHX; Chlamydomonas — K3 BJIOHHX.

3) Xanthococcophyceae - fopma (X-fopma) - GONBIMHCTBO OXHORJIE-
TOYHHX XeJITOSeJEeHHX ¥ MHOTHE 3eJIeHHe, NpeINmoYMTaNmEe TEeHEBHE YCJO-
BYA CPeI¥ MOYBEOHHHWX YACTHI, TeHeBHWHOCJMBHO, HO He YCToldmBHE mpO-
THB 32CyX# ¥ DKCTDEMAJBHHX TeMmmepatyp. VM ceoflcTBeHHA CIOCOGHOCTH
K MERCOTpoPHOMYy mmranmp. OTMeYeHO GOJBIOS EX pasHoo0pasme BO BJAX-
Hux Topdamux mowmax (Tosnmepdax, Mrmma, I969).

4) Bacillariophyta - fopma (B-HopmMa) - IWETOMOBHE BOIODPOCIH -
NONBUXHHE KJOTKM, XEBYMIE B CAMHX HNOBODXHOCTHHX CJOAX BiaxHolt mou-
BH MJIZ B CJM3W IPyrEX Bozopocie#. XoxomocroRxme, cBeTOJMOHEHE,
9acTO COJIOBHHOCJMEHE, HO HE YCTOAYMEHE NPOTHB BHCHXAHHA.

5) Phormidium - dopma (P-fopmMa) - HETEBUIHNE CHHe3eJeHHe (Phor—
midium, Oscillatoria, Lyngbya, Plectonema), He 0Cpasywm#e 3HAYM-
rTeJbHO! com3¥. OHM paccesHH B ToJme IOYBH, OIJeTad MOYBOHHHS Yac-
TEIH, MJ¥ o0pasyoT Ha NMOBEDPXHOCTHM TOHKME® KOXRMCTHE INIEHKN, KCOPO-
frTH.

6) Microcoleus - fopma (M-fopma) - cmHe3eJieHHe B BHEe GoJee
WM MeHee CJM3WCTHX HuTeft, olpasywmme M2KDOCKONMYECKZ 3aMETHHE KO-
DPOUKY MJM INEPHOBHHKM HA IOBEDXHOCTY IOYBH: Microcoleus, Schizoth-
rix, Hydrocoleus. OTJHYanTCA 3aCyXOyCTO*UMBOCTEW, TemiIoycTolumeo-
CTHD # XOJOIOYCTONINBOCTED.

7) Heterothrix - gopma (H-opMa) - HUTEBHMIHHE 3€JEHHE ¥ REJTO-
3eJIOHHe. BOJBNMHCTBO BHHOB Chlorhormidium, BMIH Ulothrix, Sticho-
coccus, Bumilleria, Tribonema, He ycToftumBH mpOTHB 3aCyXH, CRJBHO-
o cBeTa. EWBYT DACCEAHHHME CpeIV IIOYBOHHHX YACTHI MJH, IPE INOCTa-
To9HO# BJIAXHOCTHM ¥ 3aTEHEeHMM, OOCpa3ylT NOBEPXHOCTHHe HajJeTH. Mo-
I'yT DOKDHBATH OCHOBaHMA cTelje#. BXoIAT B COCTAB BONOPOCNERHX aC-
coimameft, ofpasyomux "IBeTeHHe" NOYBH. B KavecTBe aTasoHa H-PHopmu
B3ATa XEJTO36JIOHAS BOIOPOCHb Heterothrix.

8) Nostoc - fopma (N-fopmMa) - HABEMHHE MHKDPOCKOIMMYECKHE TaJLIO-
MH N.commune, N.sphaeroides, N.microscopicum, N.flagelliforme;
CBOTOBHHOCJIMEHE ¥ 3aCyXoycToftumeHe BHIH — moftxmioxcepofmru. Cim-
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SHCTHe TAJUIOMH HOCTOKOB CJYXaT MeCTOOCHTAHHEM MHOTEX OarTrepmit,
T'puGoB, ONHORNETOYHHX BOZOpocief.

9) Vaucheria - fopma (V-fopMa) - HEHTEBENHHe BOXPOCJHE, 00pasy-
vmre BORIOKOOGpasSHHE HAJETH Ha IOBEPXHOCTH BJAXHHX HovB. Hasma-
HEe OT pdma Vaucheria. [0 COOTHOWNEHHMD WHCJ2 BHNOR DA3JMYHHX XH3-
HOHHHX (opM OIpelesANT SKOJOTHYOCKEE CHeKTDH aJbrofiopH B Tolt
nm wHO#! moume.

SHOJIOT YBOH Bomopocyae#t. BomOpPOCJE COCTABIANT CTPYR-
TYDHO H 3ROJOTHYeCKE ofopMIeHHY® 4WacTh OmoreomeHosa. IIpm xapakre-
PHCTEKE BOLNODOCJOBHX T'DYNNEPOBOKR (BONOPOCJEBHE T'DYNIEPOBKE WHOT-
2 HASHBAWT COOCMeCTRaME, AJbTONEHO3aMH, AJBTOCHHYSHAME) OTMEYa-
DT NPHSHAKHM, HCHOOJE3yeMHe B IeoCOTAHMKE IIA OMMCAHMA (MTOIEHOBOB.

I) Bumomoft cocTam. OmpeXendeTcs KYALTYDANLHHME METOIAMH.

2) JloMPHEHTHHe BHIH.

3) KomruecTBeHHAS XapaRTePHCTERA coolmecTBa. OmpemenseTcs o6-

" mee ROJHYOCTBO RJETOK BOXOpociel#, COOTHOMEHWe YHCIEHHOCTH

OTHeJBHHX Tpynm, omomacca.

4) BcTpevaemoCTh OTHEJNBHHX BHIOB MJM IPYNN BoZopocJeft.

5) Cnemmwyeckre BHIM BJM IPYNIH BEIOB.

6) BepTERANEHOE CJOXeHMe coodmecTsa Bolopocheft (pacmpocrpane-

HEe BOXOpoCJeft B mpodmie NOYBH).

7) Ce30HHAS IWHAMEKA.

HamGoJyiee cnoXHO ONpeNeJMTh NOMIHAHTHHE BHIH ¥ BCTDPEYAEMOCTH
OTIeNBHHX BEIOB COOOmMeCTBa. i

B MARDOCROIMYECKH 3aMETHHX IOBEPXHOCTHHX paspacTaHHAX BOLOPOC-
Jeft TOMWHAHTH BHABAADTCA CPABHUTOJNBHO JIOT'KO IIyTEeM IPAMOTO MHEDO-
CKOIIRPOBAHHS paspacTaHui#. BomopocJeBHe T'DYNIFPOBKE B STHX CJHyIaAX
HaSHBANTCA IO XOMMEEpDyOWEM ByIaM. Hanmpmmep "HOCTORO-CIMTOHEMOBHik
IeHO3 CTene ¥ moaymycTwHB", "dopMEmmeBHe IMeHKH", "HOCTOKROBHIt me-
HO3",

B cxyvae, eCJE BOXOpOCHH MEPPYSHO pacCesHH Cpem¥ MOIBEHHHX
YACTHN, TPYXHE® BHUEJETH XOMMEWDYOUEE BEIH. JIIA 5TOTO MCHONB3YDT—
0A KyJABTYDAJBbHHEe MeTONH ¥ COYeTAaHMe ONpeliejIeHMA BHIOBOTO COCTABA
pozopocxef Ha "CTeKJAX 06PACTAHMA" ¢ yIETOM KOJEYECTBa Bomopocieft
B mcxomHof mMouBe ¢ IOMOMED MeToXa mpAMoro cuera (Herpacoma, Bycu-
TEa, 1977). Ha "creraax oGpacTaHMA" NPOCMATDHEBAETCA ONPENEJOHHO®
KOJMYeCTBO HmOXeRt SPOHHA, yCTAHABJMBAEGMOS NPEXBADHTEJNEHO HA OCHO-
BOHWE PABHOMEDHOCTH DPACHIPeNeJIeHES Boxopociefl, @ B KaxmoM IoXe 3pe-
HEA OTMEYA6TCA OGHJMe M BCTPEYaeMOCThH OTHEJBEHX BHEROB. Kaxmoe mo-
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