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K M3YYEHHIO YIJIEBOJOB HA3EMHBIX BOJOPOCJIEA

B pesynsTaTte HCCHCAOBAHHA COOTHOIICHMA DPasHLIX PYNN YIACBOAOB B KAETKAX pacnpo-
CTPAHEHHBIX HAICMHBIX Bojopocaell — Desmococcus olivaceus (Pers. ex. Ach.) Laundon, Trentepoliliu

umbrina (Kotz.) Born., Nostec Vauch., Gl ipsa magma (Bréb.) Kitz. ycranosaeso, 410
Macca ux yr P B rpynne M CIPYKTYPHBIX NoHcaxapnaos, Opakuus
PHEIX aPOB  COCTAB/IACT yio 4acte. Cp NOAYHCHHBIX JAHHBIX ©

JAHHBIMH 00 YTICBOAHOM COCTABE @mmm-lccm GMHIKHX BHIOB BOAHBIX Bonopocnell nokasano, YTo B
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TOrAA Kak y BOJIHBIX pocnel kapTHHa pacnpe, YIIeBonoB Gnm3ka K HAIEMHLIM

BOAOPOCHAM. BRICKAIaHO NpPEANONOKEHHE O TOM, YTO BHIABNCHHOC PACIPECACICHHE YINIEBOIOB B KICTKAX
HEEMHBIX BOJOpOCHeH ABAACTCA NPHCNOCOONEHHEM K HEGNATONPUATHEIM YCIOBHAM CPEJhl, CBAIAHMLIM C

KIETOK OT H X HOCTH B NEpHojL Cxoanoe
pacnp yr y H BOJUHBIX BIX p HA HALI B3CNAA, CBAIAHO C
ICTRIO M Cnoco0HOCTEI0 MHOTHX HX BHJIOB oOWTath B pasHOOOpasHuIX

IKOTONEX, OT BOJOEMOB 10 CYXHX CKaNl
Kawueese caoea: nmemusic soaopocnn, Chlorophyta, Cyanophyta, yrnesomu, Desmococcus,
Trentepahlia, Nostoc, Gl

Beenenne

VYrnesoasl ABIAIOTCA HEOTHEM/IEMBIM KOMIOHEHTOM PAaCTHTENbHBIX KICTOK. B
TO K€ BpEeM#, YINEBOJIHBIE KOMIMOHEHTbI BOZOpOCHell W3YHCHBI y CPABHHTETHHO
Hefonbioro koanvecTsa Buaos. Cpean Beero pasHooGpasHa BOLOpOCHE YIeBOMIbI HX
KIETOK B OCHOBHOM HCCIefOBANMChL Y TMpeicTaBuTeNeii, KOTOpble ABIAIOTCH
HCTOYHHKAMH NOJHCAXapHIOB, MMEIOUMX NpaKTHYecKkoe mpumenenue. Tak, Owim
H3yueHsl T/IOKaHBI KpacHeX M Oypeix Bogopocneii, ABIMOWMECA TNPOIYLEHTAMH
XO3AHCTBEHHO BAXKHBIX BELIECTR — arapa, albrTHHOBOH KHCJIOTHI M JPYTHX KOMIIOHEHTOB
(Percival, 1979; Kuseserrep, 1980; Vcoe, 1985; Singh et al, 2000), HekoTOpbix
CHHe3eNeHbIX BOAOPOC/eH, ABMAIOMHXCA HETPAJAMUHOHHBIMH HMCTOYHHKAMH UEHHBIX
9K30MONHCAXAPHIOB, MPUMEHAEMBIX B MEIHUHHCKON M MUILEBOH NMPOMBINIIEHHOCTH —
BHI0B ponoB Spirulina Turp., Nostoc Vauch. (Cakesmu, 1985; Filali et al., 1993; Dodds,
1995; De Philippis, Vincenzini, 1998; Lluokosa, 2002; Shnyukova et al., 2002),
3eNeHBIX MHKpoBOROpocieli, GHoMacca KOTOPBIX HCMO/B3YETCA B KAYECTBE MHIIEBBIX
n06aBok, KOpMa [UIS JKHBOTHBIX H T.1. — BHA0B ponos Chlorella Beijer., Ankistrodesmus
Corda (Crenanenko, 1978; Percival, 1979; Painter, 1983; Morrison, 1986; Rudova et al.,
1996). Hekotopeie rpynnbl yrneponoB ObUIH  M3ydeHBl Y 3ENEHBIX MOPCKIX
MAKpOBOAOpPOCHEil, YTO, BEPOATHO, CBA3AHO C NMPOCTOTOH MCTONBIOBAHHMA MX KPYIHBIX
TALIOMOB, B TO BPEMA K&K B CTy4ae ¢ MUKPOBOAOPOC/IAMH HeOOXOAHMO npexie Beero
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E.H. Ulmoxosa u op.

MCKYCCTBEHHO HApacTHTh HX OHomaccy ana np X} KHX aHATH308
(CynbuHa u mp., 1994; lllmoxosa, 1994).

OTnensHBIM  HANpPaB/ieHHEM  H3Y4EHMA  SK30MOJHCAXApHIOB  3ENeHbIX,
CHHE3EIeHBIX, HEKOTOPBIX KpacHBIX M GYpBIX BOJOpOCHEH ABIAAETCA OMpenencHHe WX
ponu B COPOLMH MOHOB THKEJBIX METALIOB WM AKKYMYJIHPOBAHHH PaIHOAKTHBHLIX
anementos (Harris, Ramelow, 1990; Kapamymka u ap., 1991; Sandau et al., 1996;
[pysuna wu gap., 2000; TConrssucekuii, 2002). BhIsBICHHE HEKOTOPBIX BHAOB
BONOpOC/EH, NepCNeKTHBHLIX B oT T HCMOMB30BaTh MX TS
OYHCTKH BOJL.

Bcee Gonbiumii HHTEpeC anbrosioroB, GHOXMMHKOB, (PH3MOJIOrOB NPHBIEKAIT
HAaJEMHbIE BONOPOCHH, CTOCOOHBIE CYWIECTBOBATh B YCNOBMAX pPe3KMX MNeEpenanos
Temneparyp H BIKXHOCTH. YINIeBOAHBIC KOMITOHEHTH MX KIETOK NpHBieKalT ocoboe
puamanne. OHH BXOJAT B COCTAB KIETOYHBIX CTEHOK BOMOpOCHEl, BBIMOTHAIOLIMX
GapbepHyl0 (DYHKLHIO, ABJIAIOTCA OCHOBHBIM KOMIOHEHTOM CIM3HCTBIX BJIAT@IMIL,
KOJIOHHAJILHOM CITH3H BOAOPOC/EH, THAPO(HIbHBIE COCTABIAIONIHE KOTOPAIX MO3BOAAIOT
CBA3LIBATL H 3anacath BOAY B 3acylLUTHBBIE MepHOAbL I[IpoaykTamM acCHMHMALMN
3ENeHBIX H IX BO/OP i — OCHOBHBIX MpENCTABHTENEH AYPOPHUTHBIX M
HaleMHBIX BONOpOC/eH, Takke ABJAIOTCA Yriesonsl. [losTomy ponb yrnesoaos B
3alIMTe KIETOK BOAOpoOcei oT HeOnaronmpHATHBIX Bo3neiicTBHIl cpembl upe3BhMaiino
BBICOKA.

M3yuanuch pasiudHbie Ipynnbl yrI€BOJAOB B KIETKAX HEKOTOPBIX HA3EMHBIX
CHHe3eNeHbIX Bojopocneif, B 4acTHocTH BHIOB ponos Nostoc, Microcoleus Desmaz.,
Chroococcidiopsis Geitl.,, oGHTalOMKX B MEcKax MyCThIHb, Ha ronbix ckamax u T.4. (Hill
et al., 1994; Grili et al., 1996; Mazor et al., 1996; Shnyukova et al., 2002). B To xe
BpeM#, YITIeBOIHbIE KOMIOHEHTbl HA3EMHBIX 3€/IEHBIX Boaopociei, Takxe cnocobHbIX
nepexuBaTh HeGnaronpHATHLIE BO3ACHCTBUA CPElIBl, 0 CHX MOp H3yuensbl He Gbuin. He
BbIABNEHB TaKkKe oOumMe O0CODEHHOCTH YIJIEBONHOTO COCTAaBA NpencTaBHTENel
PasTHYHBIX CHCTEMATHYECKHX IPYIIN HA3EMHBIX BOJOpOCHEii.

Llensio wamedt pafoTel ObUI0 H3YYEHHE COOTHOLIEHWS pA3NMUHBIX B
(yHKUHOHANBHOM  OTHOIIEHHWH TPYNN  YIeBodoB B KieTkax  HauGonee
pacmpoOCTPaHEHHBLIX HA3EMHLIX BOJOpOCHEH, a TaKke BhIABIEHHME ocobeHHOCTE
YIJIEBOAHOIO COCTaBa HA3EMHbIX BOAOPOC/EH Pa3HbIX CHCTEMATHYECKHX [Py,

MarepHajabl H METObI

Marepuasiom iA paboThi MOCAYKHIA 4 BHIA Ha3eMHBIX BOJOpOCIeil:
Desmococcus olivaceus (Pers. ex. Ach.) Laundon (Chlorophyta, Trebouxiophyceae).
Trentepohlia umbrina (Kitz.). Bomn. (Chlorophyta, Ulvophyceae), Nostoc commune
Vauch. (Cyanophyta / Cyanoprocaryota, Nostocales), Gloeocapsa magma (Bréb.) Kiitz.
(Cyanophyta | Cyanoprocaryota, Chroococcales). JlanHble BHAbI OTHOCATCA K 4HCiy
HauGonee pacpoCTpaHeHHBIX HA3EMHEIX BOAOpOCHEii, 06pasyiomuM KaK OJHOBHIOBbIE
MaKPOCKOMHYECKHE PaspacTanus Ha KOpe JEpeBbeB, KaMHAX, MOBEPXHOCTH NOYBhI, TAK
H BXOIAIIMM B COCTAB MHOTOBHIOBBIX &1LIOTPYNIHPOBOK a3pO(HTHBIX BOJOpOCIer
(Barkman, 1958; Konnparsena, 1968; Mowkosa, 1979; Konnparsesa ta in., 1984; Ettl,
Girtner, 1995).

Buomacca Tpex BHAOR Bomopocieli Gbina cofpaHa B NMPHPOAHBIX YCIOBHAX,
onroro (Gloeocapsa magma) — Beipamiena B ycnosnax naGopatopun. Ilpuponmsiii
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K usyxenwo yaaesooos

MaTepHan 3efeHbIX BONOPOCHEH CHHMAICA CKalbiesieM ¢ KOphl JIEpeBbeB, Ha KOTOPOM
BOAOPOCTH 00PajOBLIBATH ONHOBHIOBHIE «IBETEHHN», MAKPOCKONHYECKHE TaLIOMbI
Nostoc commune coGHpamH HeEMOCPENCTBEHHO ¢ mMoBepXHOCTH nouskl. Kymerypa
Gloeocapsa magma, BbleNeHHas ¢ MOBEPXHOCTH NeCHYAHHHKA, BBIPAIMBANACHL Ha
xuaxkoi cpege Bonaa — 3N BBM (Bischoff, Bold, 1963), B crasnaprasIx nabopaTopHbix
YCAOBHAX, HA OCBETHTENbHOH YCTAHOBKE C JIOMHHMCUSHTHbIMH namnamu JIB-40 npu
12-yacoBoM uepenoBaHHH cBeToBoOif M TemHoBoil (a3. XapakrepucThka Mect oTGopa
NpPHPOAHOTO MaTepHana BoJAOpocied npHeeneHa B Tabn. 1. OnpeneneHue Bomopocieit
MPOBOIA € NOMOMILIO CBETOBOro MuKpockona Mikmed-2 u crepeockonuueckoro
mukpockona MBC-10.

Tabauya J. XapakrepucTuka mect orGopa npob BHAOB p
Takcon Mecto orGopa npob Jara CyGerpar Exzorobpainor
MaTepHana
Desmococcus Kues, Llesyenxopcxufi Kopa Acer Cyxoit nopouiok
olivaceus (Pers. ex. P-H. TyDOBO-COCHOBBIH 8.10.2003 do 1. pi 0
Ach)) Laundon nec usera
Trentepohlia umbrina | Kues, lesuenkoscxuht Kopa Quercus Cyxoft nopouiok
(Kotz). Born P-H, ayGoBo-cocHoBbIH 13.11.2003 | roburL. kpacHo-Gyporo
nec upeta
Yepracckas o6,
Nostoc commune Kauesciuil p-H, 15.06. 2003 | [osepxuHocTn Cyxue ToHKHE
Vauch. (cyxoit Kanepckufi 3an0BeAHHK, necyanoli KOPKH HEPHO-
Marephan) 0. Kpyramk, samusiof nouBE Gyporo useta
ayr
Yepxacckas o6,
N. commune Kanesckuil p-, TlosepxHocTs Markue
(mnaxnbii MaTepian) | OKPECTHOCTH 25.05.2004 | mecuanoit CAMINCTBIC
Kaneacxoro TO4BbI nnewkn Gypo-
3ANOBCAHMKA, 060uMHA 3ENEHOTD UBCTA
Jopory Boab p. Juenp
JliokcemGypr, Bypwiit
Gloeocapsa magma Kasemarsi, newepa ¢ Crenst nemeps: | NOPOMIKOOGpasHbl
(Bréb.) Kotz HCKYCCTRCHHBIM 11.042001 | w3 mecuannmuka | Hwanerc
OCBEUCHHEM JIOMHHHPOBAHHEM
JENCHBIX U
CHHEIENCHBIX
BoJlopochei

JUis onpenenienus YrAeBOAHON COCTaBAsIOmEH KieTok Guomaccy Bomopocieii

LEHTPH(YTHPOBAIN, MHOTOKPATHO MPOMBIBAS CBEXEH IHCTHIIMPOBAHHOM BOZOM, 3aTeM
paspymiand  nyTeM  PacTHPAHMA W Je3HHTErPHpOBAIM B  Y/IBTPa3BYKOBOM
Aesunterpatope Y3/IH-2T. PainuuHble rpynmbl YriieBoNOB onpenensnn dpakimo-
HHPOBAHHEM € MOCNEAOBATEbHON IKCTPaKIHEH ITaHONIOM, BONOH, MPUMEHAA MHAPOJIH3
¢ a-amunasoit u 5%-ii cepuoii kucnoToll. Konudectso yrnesonos onpenessim cnektpo-
(hoToMeTpHHeCKH ¢ HCTIONB30BaHHEM aHTpoHoBoro Metona (Bonotoea u ap., 2001).
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E.H. lllnoxosa u op.

TMonyueHHble NaHHbIE MO pa3sHBIM IPYNNAM YIIEBOIOB HA3EMHBIX BOZOpOCHEi
CPaBHMBA/IM C HALIMMH OPHTHHANBHBIMH JAHHBIMHM (YaCTH4HO OBITH OMYGNMKOBaHbI:
Buoxumus ..., 1978; Llmokosa, 1990; Shnyukova et al, 2002) mo yrnesommomy
COCTaBY NPYrHX BHIOB 3eJ€HBIX H CHHE3eNeHBIX BOZOpociei, OGHTaIOWMX B BOMHBIX U
Ha3eMHBIX 3KOTONax.

PeayasTaThl 1 oficysaenne

B pesynbTate NpOBENCHHBIX HCCHENOBaHHil OBUTH MOMyYeHBI JaHHBIE [0
OTHOCHTENILHOMY COMIEPKAHHIO pa3HBIX TPYNN YINEBOZOB B KIeTKax Boaopocie,
n30paHHbIX B Ka4ecTBe MOJENbHbIX 00BekToB (Tabn. 2). Kak sBmamo u3 tabnuusi,
yreBoabl B KAETKAX AaHHBIX BHAOB Bonopocneli coctasnmor ot 16 no 19% Beeil cyxoii
Mmacchl. Bonpmaa ux yacte (ot 60 mo 88% mx cymmmbl) cocpenoToueHa B pynnax
3amacHLIX M CTPYKTYPHBIX MONMcaxapuaos W jumms  11-39% npuxoaures nHa
HECBA3aHHBIC HH3IKOMONMMEpHbie yrnepoasl. HanGonee ueTko 3To MpocnexuBaeTcA Ha
npumepe Trentepohlia wumbrina, koTopas uMeeT HauboJblllee OTHOCHTENLHOE
KOJIMYECTBO CTPYKTYPHBIX monucaxapuaos (11,57% cyxoit maccel, T.e. 61,4% cymmbl
YI7IEBONOB) M HAHMEHbIEE — MOHO- M [HCAXapHIOB, @ TaKKe IEKCTPHHOB H
HH3KOMONHMepHBIX noucaxapunor (1,48 u 0,75% cyxoit GHOMacChl COOTBETCTBEHHO).
Jlmanason naHHBIX nokasarteneit y Desmococcus olivaceus n B cyxoit Guomacce Nostoc
commune OKasalncs MenbiuM, a y Gloeocapsa magma v Bo BnaxHon 6uomacce Nostoc
commune BETHYHHBI COEPKAHHA PA3HBIX TPYIN YTAeBo10B GbUIH eille MEeHbINe.

Tabauya 2. Ci TOR B KJASTKAX HIYSCHHBIX HATEMELIX BoAOpocach
Mowo-, Jexcrpunbi, Sanacusie CrpykTypHbie Cymma
koot ap HHIKOTK P yraeso-
MONHCAXAPHIBE pHabl a0
Desmacoccus L7+0.09 | 2.34+0.09 3.23+0.18 8.98+0.41 1572
olivaceus 7.4 14,9 20,6 57,1 100
Trentepohlia L48+034 0.75+0,17 5.04+0,60 1L57+ 1884
umbrina 7.8 4,0 26,8 61,4 100
Nostoc commune 2,65+0.14 1.23+0,05 3.03+0.14 9.20+0.92 6.11
(cyxol MarepHan) 16,5 7.6 188 571 100
N. commune 8.12
(BaaKHBI 0.4 L 100
P 154 172 32,1 353
Gloeocapsamagma |  3.62+026 2614023 4364031 5.14+0.26 1513 i
23,0 16,6 27,7 327 100 |
|

3neck 1 B Tabn. 3: Han wepToi — % CyXof Macckl, 1101 4epToli — % CyMMBI YT

Jlna Toro, 4To6bl ONpPeNesHTh, ABIACTCA H TAKOE PacTpele/lcHHe YINeBOAOB B
KJIETKAX HA3eMHBIX BOAOPOCHeN XapakTepHOH HX 0COGEHHOCTBIO, NOMYYEHHBIE NAHHbIE
CPaBHHBANH C OTHOCHTEABHBIM KONHYECTBOM Da3HBIX TPYNN YrAeBONOB B KJIeTKax
¢unoreneTrdeckn Gam3kMX mnpeAcTaBuTeneil, ofHTalommMx B Bojnoemax (Tabn. 3).
Jlaunble O comepKaHWM YINEBOJOB B KAETKAX BOAOPOCHEH MONyMeHs! HaMM 1pH
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K uzywenwio yzreeo0os

HCTONb30BAHMH TEX 3Ke MeTOOHK, UTO W NMPH aHANKH3e YIIIEBOJOB HaseMHBIX BOJOPOCeH.
370 nenaeT HX CONoCTABHMBIMH,

Ta6auya 3. Conep ix B KACTKAX PHAOTEHETHYECKE GHIKHUX BHAOB
p B
MoHo-, Bexorpuu, 3anacknie CrpykTypHEIE Cymuma
Takcon HU3KONOMH-
Imcaxa- Pl -GS
pHB
Chaetomorpha L81+0,12 L85+0,11 0.19+0,02 3,13+0,07 698
chiorotica 259 26,5 2.7 4.9 100
Enteromorpha linsa | 1,65+0.03 3254033 L75+0,08 4.75+0,49 1140
8.3 42,5 9.3 399 100
Chiorella vulgaris, 4.56+0,02 0.70+0.33 LI2+0.31 3.37+0.02 275
wrramm 19 46,8 72 11,5 345 100
Chlorella vuigaris, 5.56+0,04 0.50+0,03 0.87+0.18 L59+022 8352
urramm [117 653 59 10,2 18,6 100
Wit wiseiorins 2.70+0,08 165+0.09 1.87+0.15 5.94+0.06 1416
19,1 11,7 273 41,9 . 100
Aphanizomon flos- | 2,61+0,02 1.84+0,02 2.11+0,04 10.94+1,47 17.50
| aque _ 14,9 10.5 12,1 62,5 100
o hana Fssarl 3.42+0,14 0.69+0,04 6.50+0.36 10.94+0.20 2L55
15,9 32 30,1 50,8 100
Symechocystis L43+0,02 0.67+0,01 4.43+0.01 10.26+0.10 16,79
l 8,5 4.0 26,4 61,1 100
Microcystis 3.18+0.02 0.53+0.20 5.03+0.16 5.44+022 1418
aeruginosa 224 3,7 35,5 384 100

Tak, KONMMECTBEHHOE pacrpe/iefieHHe YrIeBOMHBIX KOMMOHEHTOB B KieTKax
Trentepohlia umbrina MOXHO CPaBHHBATL C MOKA3aTENAMH, MOTYHEHHBIMH Hamu Ans
Mopekux Bogopocneit — Chaetomorpha chlorotica (Mont.) Kiitz. u Enteromorpha linsa
(L.) J. Ag., oTHOCAmMXCA K TOMY e Kiaccy 3e/ieHbix pomopocneit — Ulvophyceae
(Momkosa, 1979; Van den Hoek et al., 1995); Desmococcus olivaceus — ¢ Chlorella
vulgaris Beijer., npeactasuTens Toro e knacca, Trebouxiophyceae, obuTatouiero B
PasHooOpasHbIX IKOJOTHYECKHX YCNOBMAX, B T.4. B Boxoemax (Komérek, Fott, 1983;
Ettl, Gértner, 1995); Nostoc commune — c npenctaBuTenaMH nopanka Nostocales —
Nostoc linkia (Roth) Born. et Flah. f. muscorum (Ag.) Elenk., Aphanizomenon flos-aque
(L) Ralfs, Anabaena hassalii (Kiitz.) Wittr., a Gloeocapsa magma — ¢ Bunamu
Chroococcales — Synechocystis minuscula Woronich. u Microcystis aeruginosa Kittz.,
BCTPEUAKOLIMXCH BofioeMax M HaleMHuIX Mectooburanusx (Komapartsesa, 1968;
Konnpatwesa Ta in., 1984).

V  BomHeliX npeiacTaBuTened  yneBopHUMEBRIX W TpeGykcHoduimeBhIX
Bofopoceii Gonee 50% cyMMBbI YT/IEBOIOB NPHXOAMTCA HA HECBA3BAHHBIE B MOJHMEpax
MOHO-, JMCAXapHibl, NEKCTPHHBI H HH3KOMONHMEPHBIe monMcaxapumbl, 3-12% — Ha
3amacHbic MomHcaxapuiabl # okono 18-45% — Ha cTpyxTypHbie (cM. Tabn. 3). Takum
00pa3om, 310 pacnipe/ieieH e ABASETCH NPOTHBONONOKHBIM PACTIPECICHHIO YINEBOIOB
Y M3YYEHHBIX HA3eMHBIX BoZopocneif. JlaHHble OTAMYHMA, HA HAUl B3MMIAL, MOXKHO
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E.H. llmoxosa u dp.

06BACHHTS MPHCTIOCOGNEHHOCTBIO 3THX BHAOB BOJAOpOC/ied K ofHTaHMIO B paiHbix
IKOJIOrHYECKHX YCAOBHAX.

CTpYKTYPHBIE MOJMCAXAPHILI BXONAT B COCTAB KIETOYHBIX CTEHOK, KOTOpbIe
OCYILIeCTBIAOT GapbepHyl0 QYHKLHIO B KIETKE, 3allHIas ee oT BhichiXanud. [lostomy
KIETOUHbIE CTeHKH MHOMHX Ha3eMHBIX BOJopocieif, B T.4. M3y4eHHHIX 00BEKTOB,
YTOJIEHHBIE, IIOTHBIE. BEPOATHO, B CBA3H C 3TUM GOJIBIIYIO YACTh YINIEBOAOB B KIETKe
COCTABNAIOT CTPYKTYPHble momucaxapuabl. Ocobbiff, nepHonnuHsiif obpas ku3nHm
Ha3eMHBIX BOJAOPOC/EH, T.e. HepeloBaHHE [UIMTEJIbHBIX MNEPHOAOB 3aCyXM, Koraa
MPOLIECChl  KH3HEAEATEILHOCTH Y BOAOP 3] I K yMy (cocTosHue
aHabMo3a), W KOPOTKHX BI@KHBIX TNEPHONOB AKTHBHOH BereTaluHH, OYEeBHIHO,
ofycnaBnHBaeT OpPHEHTALMIO MeTabONHYECKHX MPOLECCOB, CBA3AHHBLIX C oOMeHOM
YINIeBOAOB, B HANpABJEHMH AKTHBHOTO CHHTE3a 3aMACHBIX [OJIMCAXAPH/OB, JOJA
KOTOpBIX y 3eleHbIX Bonopocnef cocrasnser 20-27% cymmsl yrnesonos. HeGonbuwoe
OTHOCHTENIbHOE KOMHYECTBO HECBAZAHHBIX HH3KOMOJHMEPHBIX CaxapoB B KIeTKax
HA3EMHBIX BOAOpOCAEH MOXKHO OGBACHHTH [BYMA MpPHYHHAMH: AHOO GhICTPRIM
BOBJieyeHHeM NanHOH ¢Qpakunu B oOMeHHbIE NMPOLECCH], PE3Y/NBTATOM HEro AB/IAETCH
npeobnajaHne Myna 3amMacHBIX HIH CTPYKTYPHBIX MONHCAXApPHIOB, THGO HECKOIBKO
YrHETEHHBIMH npouieccaMu (oTocuuTesa B kieTke. [1ockonbKy Y BOMHBIX NpelcTaBH-
Tened 3eneHbIX Bojgopocnei HMIKOnonuMepHas (pakuma mnpencrasneHa Gonee
3HAYMTENbHO, O4EBHIHO, CNpaBesIHBO H BTOpOe NpeanonokeHne, Tem Gonee uTo
H3YMEHHbIE BHIABI HA3CMHBLIX BOAOpOCaei GbuUTH cOOpaHsl A aHANH3A HMEHHO B CYXOM,
nopoikoofpa3HOM COCTOSHHH, T.€. B nepHoa aHabuosa.

JlauHbId Te3uC MOATBEPXKIAIOT MPOBEICHHBIE AHANM3bI CYXO# M BIANKHOMN
GHoMacchl NPENCTaBHTENA CHHE3eNEHbIX Ha3eMHbIX Bonopocieil — Nostoc commune (cM.
Taba. 2). Bo BnaxHOM COCTOAHHH (MEpHON AKTHBHOH BererauwH) obmas KaprHaa
pacnp yr) OB B KJIETKaX COXPaHAETCA, HO KOJIHYECTBO HH3KOMOIHMEpHO#H
(pakumy Bo3pacTaeT, 4TO, BEPOATHO, CBA3AHO ¢ aKTHBauMei (oTocHHTe3a H 0OMEHHBIX
npoueccoB B KiaeTkax. CXonHas, HECKONBKO CIJIAXKEHHAd, KAPTHHA pacTipeencHus
yrnesojioB Taike Habmiopaerca B knetkax Gloeocapsa magma, wto ObUIO OTMEuEHO
Beie. B panHom ciywae mna awanusa Geina ucnone3osana Guomacca Bomopocnw,
NONyYeHHad B Ppe3y/ibTaTe [UIHTENLHOTO KyNbTHBHpOBaHMA B nabopatopun, T.e. B
COCTOAHMHM AKTHBHOH BEreTauH.

B TO iKe BpeMs, NpH CPaBHEHHH OTHOCHTENBLHOTO KONMMECTBA PAa3HBIX IPymnn
YIIeBOIOB B KJETKAaX HAa3eMHBIX CHHE3leNeHbIX Bogopocineil ¢ GIHIKMMH HM BOIHbIMH
Mpe/CTABHTENAMM, TEHICHLMHA, BLIABNEHHBIX Y 3€leHBIX BOJOpOCHEi, B lEOM He
npocaexunpaeTca (oM. Tabn. 3). HesaBucmmo oT Mecta OOHMTAHMA CHHE3ENEHBIX
BOJOpOCHEiH — B BOJOEMAX HAM HAIEMHBIX YCNIOBHAX, OCHOBHAA YAacTh HX YINEBONOB
cocp cpeau bIX W CTPYKTYPHBIX MONMCAXapUAOB M JMWb HeDoMbIask
NONA TPHXOOMTCA HAa HHIKOMONHMEPHYW (pakumio. Bombmoe oTHOCHTENbHOE
KONIMYECTBO CTPYKTYPHBIX TOJMCAXAPHIOB KAK Y Ha3eMHBIX, TaK H Y BOJHBIX
npeacTaBuTeNel cuMe3leNneHnX Boaopocneit, BepoATHO, obbAcHAeTCH creuHduyecKoi
CTPYKTYpPOif HMX KIETOYHBIX CTEHOK, MX MHOrOCNOMHOCTBIO, @ TAKKE PaIBHUTLIMH
CH3MCTHIMH  BIArANHIIAMH, KONOHHANLHON CIH3BIO, OCHOBHBIMH KOMIMOHEHTAMH
KOTOPLIX SB/AIOTCA IKIONONUCAXAPHILI. 3eeHble H CHHE3ENeHbIE BONOPOCTH, HECMOTPA
Ha YacToe MpOM3pacTaHHe B ONHHX M TeX Xe MecToOOMTAHMAX (B ONHMX M Tex ke
IKOMOTHUECKHX YCNOBHAX), (MIOreHeTHYECKH OYeHb JANeKH APYT OT [pyra, ABJAACH
NPEACTABMTENAMH Pa3sHbIX UAPCTB OPraHM3MOB ~ OBKApHOT M npokapuor. B 70 xe
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K usyuenwno yenesooos

BpEMA, CXOJHOE COOTHOIIEHHE Ppa3HBLIX TPYNN YINIEBONOB HA3EMHBIX 3E/EHBIX H
CHHe3eNeHbIX BONOPOCHEH ¢ palIMYHOH JKONOTHYECKOH MPHYPOUEHHOCTBIO MOMET
YKa3bIBATh HA B 4eM-TO GJIM3KHE afanTalHOHHbIE MEXAHHIMbI ITHX COBEPIIEHHO Pa3HbIX
10 YPOBHIO OPraHH3alUHH BONOPOCHeH.

Ha puc. 1 u 2 npeacTaBieHsl rHCTOTPamMMbl pacnlpeieNeHMA PasHbIX rpynmn
YINEBONIOB B K/IETKAX PAiTHYHBIX MpeacTaBuTeneHf HA3eMHBIX W BOIHBIX 3€MEHBIX W
CHHe3eNMeHbIX BOJOpOC/EH, MOCTPOSHHBIE HA OCHOBAHHH HAIUMX NaHHBIX. B uenom,
3JeeHble BOLOPOCAH MMEIOT MEHbUICe KOJMYECTBO YIVIEBOJOB B KJETKAX, B CPeaHEM
okono 12% cyxoit macchbl, B T0 BpeMA Kak CHHe3e/leHbie — okono 17%. Kax BuaHo w3
PHCYHKOB, pacfpefiefieHHe rPYMN YrAeBoAOB, BLIABIEHHOE B H3YMEHHBIX HA3EMHbIX
CHHE3eNIEHBIX W  3eNeHBIX  BoOjOpociedf, xapakrepHo WA pasHooGpa3Hbix
npecTaBuTeneidl CHUHE3ENEHBIX BOAOpOCHEH, KaK THNHYHO BOAHBIX (MUIAHKTOHHBIX)
npencTas i — Aphani: flos-aque, Anabaena hassalii, Spirulina platensis
(Nordst.) Geitl, Tak W ana BHAOB, OOHMTAOMMX Kak B BONHBIX, TAK H B HA3EMHBIX
yenosuax — npexacrasurenu Nostoc, Phormidium Kitz,, Synechococcus Nig. Onnako
1A BHOOB 3€JIeHBIX BOAOPOCHeH, KAk THNHYHO BOAHLIX — Chaetomorpha Kiltz,
Enteromorpha Link., Ankistrodesmus, Tak n BuioB ¢ Gonee mmupokoit 3Kon0rnyecKo
npuypouenHocTeio — Chlorella  vulgaris, xapaktepHo Gonee paBHOMepHoe
pacripejieneHne KOJIMYECTBA YIEBO/0B B KIeTKe, C BhICOKOH fonelt HH3IKOMOIMMEPHOH
{paKiwAK M HE3HAYHTENbHBIM KOTHYECTBOM 3aMaCHbIX NOJIHCAXaPHIOB.

Trentepohlia umbrina (Kutz.) Born. D oliv: (Pers. ex.
Ach.) Laundon

12%

22%
21%

Chaetomorpha chlorotica (Mont) Kutz.  Enteromorpha linsa(L.) J. Ag.

45% 40%
51% 51%

4% 9%
Chiorella vulgaris Bejer. Ankistrodesmus braunii (Nag.) Coll.*
=]
35%
a7
54% L o3
1% 2%
Pie. 1. THCTOrpaMMBl PACHPEACACHHR PAsHBIX rPYNI Y1 B KJICTKAX 1P # Chlorophyta,
obHTalonmx B P S MOHO- W JHCAXBPW/EI, HHIKONOAHUMEPHBIE
2 - . 3 — crpykrypHsie nonucaxapuasi. (CornacHo cucreme
soaopocaeht, npunsToil & paGote «P: Gp ..» (2000), Ank 1 braunii (Nag.) Coll. npusoaurca

kak Chlorolobion braunii (N4g.) Kom.-Legn.).
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Nostoc commune Vauch.
(cyxo# maTepuan)

24%

Gloeocapsa magma (Bréb.) Kiitz.

28% = 33%

39%
Aphanizomenon flos-aque (L.) Ralfs.

25%

63% 12%

Phormidium laminosum (Ag.) Gom.

21%
53%
26%
Synech long Nag.

31%

Nostoc commune Vauch.

(BNaxkHbIf MaTepuan)

32% s 36%

33%

Nostoc linckia (Roth.) Born. et Flah.

27%

28%

Anabaena hassalii (Kiitz.) Wittr.

30%

19%

Spirulina platensis (Nordst.) Geitl.

20%

31%

Microcystis aeruginosa Kiitz.

26%
38% o1
2
o3
36%

Puc. 2. THCTOrpaMMBl pacripeieieHis PasHBIX (PYIN YITICBOAOB B KieTkax npexctasureneit Cyanophyta,

OOMTMIOMMX B PEIMHYHBIX IKOTONAX: | — HECBA3AHHEIE MOHO- M
apHibI, 3 — CTPYKTYPHBIC NONHCAXAPHIIL.

NOAMCAXAPHIL; 2 — JANACHBIE
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K usyuenwo yeneaodoa

CuHeseneHbie BONOPOC/IH, B UEMOM, #ABAAIOTCA Gomee  JKONOTHYECKH
MJIACTHYHBIMH OPraHM3MamH, 4YeM 3BKapHOTHYECKHE BONOPOCIH, HTO CBA3IAHO C WX
NPHHUMIHATEHO WHOH OpraHulanMell KIeTKM Kak npokapuot. [loatomy MHorHe
NPEJCTABKTENH CHHE3ENIeHbIX BOAOPOC/EeH HMEIOT OYeHb UIMPOKYIO 3KONOTHYECKYIO
XapaKTePHCTHKY, Pa3BUBAACh KaK B BOAOEMAX, TAK H B 104BE, @ TAKKE HA MOBEPXHOCTI
rofbIX CKan — BHAbl poaos Nostoc, Phormidium, Plectonema Thur., Schizothrix (Kiitz.)
Gom., Calothrix (Ag.) V. Poljansk., Gloeocapsa (Kitz.) Hollerb., Gloeothece Nig.,
Synechocystis Sauv., Microcystis (Kiitz.) Elenk. u ap. IMopoGuble npumepsi cpean
3BKAPHOTHYECKHX BOJOpoC/el BCTpedaloTca KpakHe peako.

B03MOXHO, HMEHHO C BBICOKO#H IKONOIHYECKOH NIACTHYHOCTHIO CHHE3ENEHbBIX
BOOpocHell W CBA3AHO CXOJHOE pacrpeleNeHHe pasHbIX IPYIN YIJEBOAOB B KIeTKax
npejctaBuTened, OOMTAIOMMX B pasHeiX skoronax. Painuusoe pacnpenencune
YIIEBONOB Y 3€NeHBIX BOJOpOC/HEH, B CBOIO OuYepeab, MOXKET YKashiBaTh Ha
OnpeleNeHHYI0 CMELMATH3ALUMIO pasNHYHBIX BHIOB K OOHTaHHIO TOMbKO B
onpeeneHHbIX yca0BuaX. CXOACTBO KapTHHBI PAclpefielenus YIeBOJOB B KIETKax
HA3EMHBIX 3€/IEHBIX BOAOPOCHEH M CHHE3EJEHBIX BONOpOCHEH W3 pasIHMHBIX
MecToo0MTaHMH, HAa HAW B3IMNAN, ABIAETCA €IIE  ONHMM  TOATBEPHKAEHHEM
NPHCTIOCOBIEHMA HAZEMHBIX BOJAOPOCEH k HEONAronpHATHLIM YCIIOBHAM CPE/ibl.

BuiBoasi

1. Bnepsbie H3ydeHbl COOTHOIIEHHA Pa3HbIX TPYNN YMJIEBONOB B KIETKAX
pacnpocTp X IX 3€/IeHBIX M CHHe3eNeHbIX Bomopocneit — Desmococcus
olivaceus, Trentepohlia umbrina, Nostoc commune, Gloeocapsa magma. OcHosHas
Macca yriieBoJloB B KJIETKax COCpeAoTOYeHAa B Tpynne 3anacHbIX H CTPYKTYPHbIX
TONHCAXAPHIOB, B TO BpeMA Kak (paKuMs HH3IKOMONHMEPHBIX CaxapoB COCTaBJIAET
HE3HAUHTENBHYIO YaCTh.

2. Ha ocHOBE CpaBHEHHA MOJYYEHHBIX pE3YJIBTATOB C OPHIHHATBHLIMH
JaHHBIMH 1O YIIEBONHOMY COCTaBy Yy ApYrHX (umoreHeTwdeckH ONM3KHX BHIOB
Je/ieHbIX BOAOPOCIEH YCTAHOBJIEHO, 4TO BbiABJICHHAA OMOXMMHYECKAn KapTHHA He
XapakTepha U npeacTaBuTened, ofuTalommMx B Bojoemax. B kieTkax 3TMX BMIOB
Gonee MONOBHHbI CYMMBI YTNIEBOZOB COCPENOTOMEHO B HH3KOMOIMMEPHOH (pakimu.
(O4eBH/IHO, BLICOKOE COMIEPHAHHE B KAETKAX HA3EMHBIX 3€JIeHbIX BOAOPOCEl 3anacHbixX
H CTPYKTYPHBIX TOJHCAXapWl0B HABIAETCA TNpPHCNOCODAEHHEM K HEONAronpHATHRIM
YCNIOBHAM Cpellbl, CBA3AHHBIM C 3aIHTON KAETOK OT BHICHIXAHWA H MOILIEPKAHHEM MX
KH3HEEATENILHOCTH B MEPHO/IbI aHabHo3a.

3. B pesynbTaTe CpaBHEHHA pacnpelie/ieHHA YIIEBONOB Y BHIOB CHHE3ENEHbIX
BONOpOC/TeH YCTAHOBNEHO, HTO BHICOKOE COAEPNAHWE 3aNMacHBIX W CTPYKTYPHBIX
NOJIMCAXapHIOB  XapakTepHO [UIA  BCEX HCC/IENOBAHHBLIX BMIOB  CMHE3ENEHBIX
Bojlopocnefi, oGMTAIOIIMX KaK B BOJZOEMAax, Tak M BO BHEBONHBIX MecToOOMTAaHMAX.
BepoarHo, nofo6GHas CHTYallHA CBA3AHA C BLICOKOH MIACTHYHOCTBIO CHHE3ENCHBIX
Bofopoceit H cnocob6HOCTBI0 MHOMHX HX BHAOB 06HTaTh B pa3HOOOpa3sHLIX IKOTONAX,
OT BOJOEMOB IO CYXHX CKall.

4. CooTHOIIGHHE pa3HBIX TPYNN YrneBoioB B knerkax Nostoc commune
MeHfeTcA B 3 ETH OT XK 'O COCTOSHMA Bofopocin. B cocrosuuu
aHabuoza B Kkinetkax N. commune HHIKONONHMEPHAA (IPAKUMA YITIEBONOB OuEHbL
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HE3Ha4YMTE/IbHA, B TO BpPEMA KAK B COCTOAHHH AKTHBHOH BEreTalMy COOTHOUWIEHHA
pas’iHgHLIX rPYII MoJIMCaXapHIoB CXONHbIE,
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2, Tereshchenkovskaya St., 01001 Kiev, Ukraine

CONTRIBUTION TO STUDY OF CARBOHYDRATES IN TERRESTRIAL ALGAE

As a result of study of the ratio of various groups of carbohydrates in cells of widely distributed
terrestrial algae Desmococcus olivaceus (Pers. ex. Ach.) Laundon, Trentepohlia wmbrina (Kotz.). Bom.,
Nostoc commune Vauch., Gloeocapsa magma (Bréb.) Kitz. it was revealed that the main part of their
cnbohydrucs are concentrated in the groups of reserve and structural polysaccharides. The fraction of low-
pol: carbohy was rep d scanty. The comparison of obtained data with information

i rbohydi of phyl relative species of aquatic forms has shown that in green algae
more ﬂu\n the half of carbohydrates belongs to low-polymeric fraction. In cells of aquatic blue- green algae
ratio of carbohydrate groups is similar to those of terrestrial algae. It is supposed that led p of
carbohydrates in terrestrial algae helps them in survival in b i I conditi it is related
to cell protection against desiccation and supports their vital activity during the period of anabiosis. Similar
ratio of carbohydrates in the cells of terrestrial and aquatic bluc-green algae, in our opinion, is related to their
high plasticity and the ability of a great number of species to inhabit various ecotopes, ranging from water
bodies to dry rocks.

Keywords: biochemistry, terrestrial algac, green algae, blue-green algae, carbohydrates,
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