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BKJIAJL JOMHMHHPYIOLWMX BUIOB POJIA CYMBELLA AG.
(BACILLARIOPHYTA) B MUKPO®UTOBEHTOC H0KHOTO
BAMKAJIA

[IpHBencHE! PE3yLTATH MHOTONCTHero wiyuewws pona Cymbella Ag B nwropamHol 30He
IOmnoro Bafikana, OueHeHa poNis BHAOB PONA B APOIY P pansod 30Hs. Hayuens

™ X pacnp W Mexrogosas muHamuka. [loxasana pons
npeactasureneli poaa B Bax pod Ha ochose mHoronetwux HaGmoncHuit
OXAPAKTCPHIOBAHK! HEKOTOPHIE 0COBEHHOCTH IKONOTHH BHAOE poaa Cymbella,

Kawueawe cnoaa: bafikan, poduTo6 . Cymbeila. . 6

Beenenne

Maccosble BHIBI MHKPO(HUTOGEHTOCA BO MHOIOM ONpPENeNsioT CreuHdHKy
CTPYKTYPhl NOHHBIX COOOLIECTB, YPOBEHb HMX NPONYKTHBHOCTH M KauecTBO BOIBI
MepriMu Hecnenopatenamu Gafikanbckoro MukpoduToGeHToca GbINM BhITAOLIHECH
yueHble, KOTOPbIE Ha MPOTHKEHHH MHOIHX JIET 3aHUMANHCH BOTIPOCAMH CHCTEMATHKH,
3BOMOUMH, MOP(ONOruUH, peBH3IHEH M OnMHcaHHeMm AOHHBIX Boaopocnei (Gutwinski,
1890: doporocraiickuit, 1906; Skvortsow, Meyer, 1928; Meiep, 1930; u ap.).

JluropansHas 3oma 03. Balikan ssaserca mectom obutanus painoobpasHbix
npeactapuTenel aHatomoseix Bogopocneit (Iomaskuna, Ponnonosa, 2004). Buast posa
Cymbella sBNAOTCA WMPOKO PAcnpoCTPaHCHHBIMU B Bafikane W ApYruX KOHTHHEH-
TankHeIX Boaoemax (Joraanua, CopOyaun, 1994; Fenxan n ap., 1997; Cantonati, 1998;
Laing et al., 1999; Bapuxosa n ap., 2000; opoderok, Lisinrmaa, 2002).

B nuropanbHoit 3oue Baiikana npeacrasuteny pona Cymbella pacnpoctpaHensl
B NpHOpexHO#H J0HE BCIONY, rlie HMEIOTCA KAMHH H MAaKpOMHTEI, K KOTOPbLIM OHH MOTYT
MpHKpennaATheA. HexoTopbie BHABI MPUYPOHEHB! K KAMHAM, NOKpbITIM Didymosphenia
geminata (Lyngb.) M. Schmidt, apyrue TaroTetor kx mecuaHomy cyGcrpaty, MHOrue
XOpoWo pacTyT Ha GonblKX BalyHax, 06pajoBelBas KYCTHCThie KoJoHHH. Cneuuduka
(YHKUHOHHPOBAHHA KakK OTAENbHBLIX NpelcTaBHTeNnel, Tak W MukpoduTobeHToca B
LeNOM ONpeNenaeTcs pasHoo6pasHLIMH IKONOTHIECKHMH YCIOBHAMH.

Jina BLIACHEHHA 3ABHCHMOCTH COCTaBa M CTPYKTYphl MMKpouTOGeHTOCA 0T
komriexca (paktopoe cpensl B K). Baiikane nHeoGxoaumo Gbu10 npexie yCTaHOBMTH
ponb BumoB pona Cymbella B coobuiecTBax MHKPO(PHTOGEHTOCA B PA3NHUHBIX
IKOJIOTHYECKHX YCNOBHAX JIMTOpanbHOM 30Hbl. COCTAaB MAcCOBbIX BHIOB BOAOPOC/Ei, k
KOTOpbIM OTHOCHTCA BHAbl pona Cymbella, wx ponb B CTPYyKTYype coo0uieCTs
MHMKpO(HTOOEHTOCA, YPOBEHb KONHYECTBEHHOIO PA3BMTHA, CE30HHbIE H MEKIOAOBbIE
msmeHenus non aeficteuem (GakTopoB OKpyKaiowel cpeabl Bu3LIBAIOT GonbLONR
nuTepec B GnoueHozax npubpexHoii nonockl. Hapany ¢ IpyrdMH TakcoHaMH NpeiCTABHTENH
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pona Cymbella Bo MHOroM ONpeNenAlOT XapakTep HM3MEHEHHH YWCIEHHOCTH M
GHoMacchl Bcero MUKpoguTobeHToCa.

JlutopanbHas 30Ha 03. Baiikan, Kak H3BECTHO, pasieneHa Ha TPH PACTHTE/NbHBIX
nosaca, Ilepsuiii nosc (raybusa 0-1,5 m) obGpasyer Ulothrix zonata Kiitz., stopoit
(1-25 ™) — Tetraspora cylindrica (Wahlenb.) Ag. var. bullosa C. Meyer. n
Didvmosphenia geminata (Lyngb.) M. Schm., Tpetuii nosc (2-12 m) obpa3yioT Buabl
angemuuHoro poaa Draparnaldiella C. Meyer et Skabitsch. (Draparnaldioides C. Meyer
et Skabitsch.) (Me#ep, 1930).

Llens HacToswedi paGoTel — oxapaktepusoBaTh Buabl pona Cymbellu n
onpefenuTh UX 3HAYHMOCTE B o6wedt yncneHHocTH 1 GHomMacce MukpoguTobenToca, a
TaKKe Ce30HHON M MHOTO/IeTHel HHAMMHKE MACCOBBIX BHOB.

Ma'repuunu H METOABLI

Matepuan otbupann akpanauructel B HD. Baikane wa nByx TpaucekTax v
noc. b. KoTsl ot ypesa oasl 1o rny6unsl 15-20 m; y r. Ballkanscka oT ypesa Bofbl /10
raybunsl 5-6 M B wioHe-nekabdpe 1997 r., despane-centabpe 1998 r., mione 1999 r. n
mione-centabpe 2000-2002 rr. TlpoGel ¢ukcupoeanu 70%-m srtasonom. Ilnowans
cycTpaTa onpefensan NepeBoNOM MPOEKUHH KAMHS Ha MWUIMMETPOBYIO Oymary.
lpuaonnyio TemnepaTypy 3amepanu y ypesa W Ha raybuHe 2-5 m. Yucno kierox
MHKpoBOfOpocned noacuuTeiBanu B kamepe Haiokora oGvemom 0,05 ma 8 2-3
nosTopHocTsx. Buomaccy mukpodutoGenToca onpeaensnn no MIBECTHOH MeETOAMKe
(Maxkaposa. ITuukuiet, 1970).

MuxpogoTorpadun BbIMONHEHB! aBTOpaMy B CBETOBOM Mukpockone Olympus
BH-2. lNMoxa sctp OCTHIO MO TCA OTHOLIEHHE YHCNA NPOs. B KOTOPLIX OTMEUCH
npeAcTaBuTENL poaa, Kk ofuieMy YHCAY NpoaHATHIMPOBAHHLIX NPo6. [loMUHHPYIOLHMH
CHHTAJIM BHIbI, YUCIEHHOCTb KOTOPBIX COCTABAANA He MeHee 5% obliel uucneHHOCTH
MukpodurodenToca B kaxaoi npobe.

PeaynbTaTe! n oficyxnenne

B IOxHo#t koTnoBuHe 03. Baitkan obHapykeHo 58 BHYTPHBHIOBLIX TaKCOHOB
pona Cvmbella (Bknouas Te. KOTOpbIE COAEPKAT HOMEHKMATYPHLIA THI BHAA), B TOM
uncae 6 annemuunbix: Cymbella acuta f. baicalensis Skv., C. ehrenbergii t. baicalensis
Skv., C. gurwinskyi (Wisl.) Skv. et Meyer, C. lata var. baicalensis Skv., C. skvortzowii
Skabitsch., C. stuxbergii var. baicalensis Skv. et Meyer.

K maccospim npeacrasutenam pona otHocstca Cymbella ventricosa Kiitz,
C. stuxbergii Cl., C. hustedtii Krasske, C. wurgida (Greg.) Cl., C. stuxbergii var. sibirica
Wisl, C. helvetica Kiitz., kotopsie coctaBasior noutn 54% Guomacchl MHKpoduTO-
Gentoca. OuM ke COBMECTHO C IpyruMu Buiaamu pona Cymbella noMwHMpYlOT B
CTpyKTYpe coofiuiecTs mukpoduTodeHToca (cMm. (oTo).

B Baiikane npeobnanaiot npecHosoanbie BHabl poaa Cymbella, npenmyuiect-
senHo uHangdepenTel, obuTalomme B HeliTpanbHbiX M cnabGokucheix Bodax. Oanako
rakoit BuA, kax C. lacustris (Ag.) Cl., snserca ranodunom, C. alpina Grun,, C. gracilis
(Rabenh.) Cl,, C. perpussila A. Cl. — ramnodobsi, a C. borealis Cl. — oaurorano6,
KoTOpbi€ penko BcTpevatotcs B Baitkane. Cymbella gaeumannii Meister, C. hebridica
(Greg.) Grun., C. perpusilla — aumaoduasl, 9 BuaoB — ankanuduabl M 5 — aakanu-
BHOHTBI.
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I = Cymbella helvetica Kitz.: 2 - C. sp.i. 3 = C. tumida (Bréb.) V.H.; 4 - C. acwa f. baicalensis Skv.; 5 - C.
stuxbergii C1.; 6 — C. aspera (Ehr.) Cl.; 7 - C. skvortzowii Skabitsch.; 8 — C. stuxbergii var. Intermedia Wisl..
9 = C. stuxbergii var. sibirica Wisl.. 10 = C. hustedtii Krasske: ] — C. cistula var. maculata (Kitz) V. H.
12 = C. navieuliformis Aversw.; 13 - C. ventricosa var. hakensis Skv.; I4 - C. arctica (Lager.) Schmidt:; /5~
C. lara var. minor Molder; 16 - C. ventricosa var. ovata Grun.; 17 - C. ventricosa Kiz.: 18 - C. cuspidata

Kotz 19-C rurgida (Greg.) Cl.; 20~ C. acuta A. S. [-9. 11-20 - CM; 10 - CIM. Macurra6 10 mrm
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Buasl poga no canpoOHOCTH B OCHOBHOM OJIHFO- M Me30CanpoOHOHTHI,
BCTPEYaloTCA Takke W KceHocanpoGel. CanpokceHamu apnsiotca Buasl Cymbella alpina,
C. aspera (Hhr.) Cl,, C. microcephala Grun., C. sinuata Greg, C. tumida (Bréb.) V.H.,
C. turgidula Grun., C. ventricosa (bapunosa, Mengesesa, 1996). Takue npeacTasuTen
pona, kak C. cymbiformis (Ag.? Kitz.) V.H., C. leptoceros (Ehr.) Cl., C. tumida, C.
urgida xopowo pazeusanuce npu 14-15 °C (Bapusosa n ap.. 2000). B Baiikane
BCTPeUeHbl Kak peoduabHble BUAbL, Hanpumep C. affinis Kitz., Tak u peopobueie — C.
murgida, C. leptoceros. 1lMpokuii 3KONOrHYeCKMil CHEKTp npeAcTaBHTenell poaa
obbacHaeTcs TEM, YTO MHOTI'HE BH/Ibl HEMHOTOYHCIIEHHB! H JIAKE eITHHHYHBI, UGHTB}DI.I.(HE
B JIPYTHX KONOTHYECKHX ycnoBuaX. B nutopansHoii sone 03. Balikan Gnaronaps sanocy
W NpHUCnocobAsSEMOCTH OHH MOCYT PasMHOXKATLCA B HECBOMCTBEHHBIX WM YCIOBHAX
obHTaHKuA.

Habmonaercs cxonctso  pacnpeaeneuua sumos  pona Cymbella no
BCTPEYaeMOCTH Ha obcneaoBadHbiX TpaHcekTax (Tabn. 1). BoAbWIMHCTBO TakCcOHOB
(87%) penkue ¢ Betpeuaemoctsio g0 0,1. KonuuecTso TakcoHoB, oTmeuaembix Gonee
uem B nosnosuue npod, seiwe y n. B. KoTel, 4T0 oTpakaer Gonbliylo 0AHOPOAHOCTH
ycnosuit MecToobHTaHHA BonOpoCheii.

Tab6auya !. BerpeuaeMocTh HEKOTOPBIX BHA0B poaa Cymbelfa (Yo uiesa wiyuennbix npot)

iRl Betpeudemocts Ha TpaHceKTe
y r. Baiikanscka y n. B. Kors
Cymbetla veniricosa Kiltz. 0.96 0,97
C. stuxbergii Cl. 0.71 0.69
C. mrgida (Greg.) Cl. 0.56 0.58
€. tumida (Bréb.) V. H. 0.25 0,27
C acula A. S 025 0,08
€. helvetica Kitz. 0,05 0,17
€ stuxbergii var. sibirica Wisl 0,10 0.10

Kpyrnoronuttsie HaGnioneHus Ha NBYX TPaHCEKTaX MOKalaiW, 4TO KOJOHHH
suaos pona Cymbella nosBnf0TCA B Mae, KOrAa TEMNEPaTypa BoIbl elle HHIKas (0Kono
I °C). B koHue mas — Hauane MIOHA, KOrja Temmneparypa noesiwaerca go 5 °C,
yBenuuMBaeTcs W pasHooGpaiue Buaos popna. B 310 Bpems B NEpBOM pacTHTENLHOM
noace cpeau Ulothrix zonata Kiitz. wame npyrux scrpevatotes Cymbella ventricosa,
C turgida w C. stuxbergii. Kak 610 nokasaHo paHee, MocneaHuil npeacTaButent B
oTAeNbHbIE  rombl  MoweT coctaBnaTe Gonee  70%  obwedl  umcnenmmocTH
mukpodurobenroca  (Momaskuna, Ponwonora, 2004). VYuuTbiBas  yacToTy
BCTPEYAEMOCTH M KONMYECTBEHHbIE 3HAYeHMsl, MOKHO CKasaTh, 4T0 Haubonee
GnaronpuATHbIE YCIOBHA IUIA BereTauuy Buaoe pona Cymbella cknanbiBalotes B Mione-
asrycTe B MNepHON MakCHMansHeiX Temmepatyp 13-14 °C. HeoaHopomHocTh
pacnpenenenns BunoB pona Cymbella B nuropansHoit 30He ceslaHa ¢ rmyOuHOH,
xapakrepom cyGctpaTa M ¢ 0cOGEHHOCTAMH BEreTauMM APYrux BWAOB Bonopocneit. B
3T0 BpeMA HAcTynaeT nuk B pasewthun Didymosphenia geminata (Lyngb.) M. Schmidt
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(Koxosa m ap., 1998), koropan asnserca Xopownm cyberparoM ans unmbenn. Cpean ee
KYCTHCTBIX BETBEH BO BTOPOM PacTHTENLHOM fosace B Macce paisupatotcs Cymbella
ventricosa, C. turgida w C. tumida, KoTopele ABNRIOTCA ee INuPUTAMU W AKTHBHO
notpednatorcs  3oo06eHTocom (Ropstorf et al., 2002). Hawbonbwee sunosoe
pa3znoobpasne oOHapyxeHo Ha riyOGuHe 8-12 M, Ha KaMHAX, A€ XOPOWO pa3BUThI
makpobutsl popa Draparnaldioides C. Meyer et Skabitsch. B netuuit nepuoa na
KamMeHHCTOM cyGcTpaTe nUTOpanK B TPEX PACTHTEAbHBIX NOACAX pasHble BWAbLI poaad
onpelesslOT COCTaB JAOMMHHpYWOIUMX coobwects. B  ocewwuit nepuon, korma
YCWIMBAETCA BETPOBOE BO3JEHCTBHE, BEreTALMA MHOMMX NpencTaputenei, ocobeHHo B
IBYX MEpBBIX PAcTHTENBHBIX Moscax, yracaer. B 9T0 BpeMs OHM MepeMellaloTcs B
rnybuHHYl0  30HY auTopanM M cmaGo  passupaiotcs. K KpyrAoroaMuHbiM
npencrasutenam otHocatcs Cymbella ventricosa, C. turgida, C. stuxbergii, C. acuta w
C. sinuata.

Muoronetune uabmozenus (1997-2002 rr.) nokasanu, 4ro GHomacca BHIOB
pona Cymbelia y n. b. Kotbl n3mensercs ot 3 a0 500 Mr/M’. E& MakcHManbHbIe Cpeime
Juauenns 3aperucrpuposansl B8 2001 r. (tabn. 2). DTo csA3aHO ¢ GAAroNpHATHLIMM
MOTOAHBIMH YCTIOBMAMH, MaKCHMalbHOH TemnepaTypoit BOAbl B NPHIOHHOM Clloe 3a
BeCh Nepuo/ HabmoneHHH H ¢ HUIKOH rUAPONHHAMHYECKOH aKTHBHOCTBIO. Bo Bee rofsi
HabmodeHui no YueneHHocTH aomutuposank C. ventricosa n C. furgida. Haubonee
3HAaUMMBIMH 10 GuoMacce Goumn C. stuxbergii, C. stuxbergii var sibirica w C. turgida. B
pa3Hble FObl B JIETHHA NMEPHOL NPEACTABUTENH POAA cocTaBaanu oT 37 1o 54% obwe
Guomaccel MHkpoduToGeHTOCa. MaKkcHMANbHBIE IHAYEHWS UYHCIEHHOCTH M BMOMacchl
3aperucTpHpoBaHsl B mione 2001 r., MuHuMansHele — B aBrycte 1997 r. (puc. 1, a, 6).
Penkue npeAcTaBuTENM valle BCTPEUATHCh B MIONe-aBrycte u HanGoliee pasHOOGpa3Hbl
Gbinu Ha TpaHcekTe y n. b. Kotel.

TaGruya 2. Cpeanne suadenus Guomaces (X £ .5, ) suaos pona Cymbella v netunii nepuon, Mr/m’

Fon Ha tpancexre y n. B. Kotwl Ha tpancexte y r. Baiikanscka
1997 19%6.1 87 £ 56
1998 3216 99+ 18,2
1999 44 107
2000 2165 43 = 14,1
2001 334+ 139 1510 £971
2002 99+ 32 919 +297

V r. Baiikanbcka pons Bunoe poaa Cymbella Obina 3HAUMTENBHO BbILE,
6Guomacca B JIETHWH ce30H BapbHpoBana ot 43 no 2471 Mr/M’. Cpennue 3HaueHms
GuoMacchl 3a JETHHI MEPHOA TaKkKe Bbille, YeM Ha TpaHcekte ¥ 0. B, Kotei (cM. Tabn.
2). MakcumanuHie cpeanne 3nauenus (1510 mr/m®), kak u y n. B. Kotw,
saperunctpuposanbl B 2001 r. Opuako npencrasutenu popa Cymbella B obwei
Gunomacce coctapnann ot 15 no 31%. Panee yctaHoBieHO, 4TO NO Mepe HapacTaHua
tpoHOCTH Bo3pacTaeT Guomacca MuKpoduTOGEeHTOCA, a CpelM MAcCOBRIX BHIOB
BO3pACTAET POJIb YOMKBUCTOB, KOTOPBIE MMEIOT BLICOKYIO CKOPOCTh POCTA B YCIOBHAX
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Puc. 1. Ce30HHBIC H MEIKTONIOBBIC HIMEHEHHA YHCTIeHHOCTH (a) 1 GHomaccsl (6) Buaos poaa Cymbella Ag. wa
Tpancexte y n. b. Kotet: | - C. ventricosa Kitz.; 2 — C. stuxbergii Cl.; 3 - C. hustedti Krasske,
4 - C. mrgida (Greg.) Cl.; 5 - C. stuxbergii var. sibirica Wisl.; 6 - C. trumida (Bréb.) VH.. 7-C
helvetica Kitz.; 8 — npyrne sunst pona Cymbella; 9 — obwan ICTE
10 - Temneparypa.

&
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UHCACHHOCTb KIETOK, MIH KI/M’
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Puc. 2. CeaoHHme H 1e W (@) u 6 bl (6) sunos pona Cymbella Ag. na

Tpamcexre y 1. bafkanscka: / - C. ventricosa Ktz.; 2 = C. stuxbergii C1.; 3 - C. hustedtii Krasske,
4 = C. turgida (Greg.) Cl.; 5 — C. tumida (Bré¢b.) VH.; 6 - C. helvelica Kiz.; 7 — C. gracilis
(Rabenh.) Cl; 8 = C. sp.; 9 — apyrwe Buibl popa Cymbella, 10 — obumas 9HCIEHHOCTE

Mukpogurobentoca; / / — remneparypa.
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oTcyTcTBHA GHorenHoro nuMmuTHpoBanus (ITomaskuma, 1992; Crenuna, 2002). Taxxke
xak u y n. b. Kotel, no uncnensoct nomunnposanu C. ventricosa, C. turgida n C.
tumida. Tlo Gnomacce HauGonee 3nadnmpl Obutn C. stuxbergii, C. tumida w C. turgida
(puc. 2, a, 6).

Takum oGpasom, y r. Bafikanecka Gnomacca sunoe pona Cymbella, a Taxke
obmas Guomacca MukpoduToOeHTOCa OBUIH 3HAYHTENBHO Bhilie. H3secTHo, 4TO

peaxiMs OBTPOPHPOBAHMA HA HAYANBHOM OTane XapAKTEPUIYETCs YRENTHUEHHEM
uncaeHHoCTH H Guomaccsl (Jlaspentsena, 1982; Byasou, 1997), uto Ml 1 HaGmonanu B

naHHOM paiione.
3akn4eHune

Mpeacrasurenn poga Cymbella wrpaioT BakHylO poib B (OPMHPOBAHWMK
obuieit Guomacce MukpotpuTobentoca KxHoro Baitkana. OHH OTNHYAIOTCA BBICOKHM
pasnooOpaineM — oGHapymeHO 58 BHYTPHBHIOBBIX TAKCOHOB (BKMIOYas Te, KOTOphIE
CcOAepKaT HOMEHKIIATYPHBIH THII BHIA), B TOM YHCHIE 6 SHAEMHYHBIX.

BeisBiensl Maccosbie Buabl poaa Cymbella, Bkiag kotopeix B 06uiyio
Onomaccy MHKpO(HTOOEHTOCA COCTABIAET B OTAEAbHbIE roabl a0 54%. Hecmotps Ha
MeXronoBbie KoneGaHWA HHCNEHHOCTH BWAOB W GHOMACCHL, CpeIHHE 3HAYEHHA
nocieaHer 3a NeTHHR nepros Ha TpaHcekTe y r. Balikaascka Obian ctabuibHO Bhllle,
yem y n. b. Kotsl.

Muoronernue HabnoaeHua nokasany, 4to GonswmHeTBO BUAOB poaa Cymbella
Pa3sBHBAETCA C CepelMHBl Mad No ceHTAGph. Heckonbko BHIOB BEreTHPYIOT KpYTibiif
ron. HauGonbwas Ouomacca ¥ 4acToTa BCTPEYAaEMOCTH BuAaoB pona Cymbella
NpHYpOdeHs! K KOHLY HIoHA. Pacnpenenenue ux B nuTopansHoii 3oxe KOxHoro Baiikana
HEPABHOMEPHOE M 3aBHCHT OT rayGMHBI, MecTa, XapakTepa cyGcTpata W CpPOKOB
pasBUTHA.

Ye V. Rodionova, G.V. Pomazkina

Limnological Institute, Russian Academy of Sciences
Ulan-Batorskaya 3, Irkutsk 664033, Russia

CONTRIBUTION OF DOMINANT SPECIES OF GENUS CYMBELLA AG.
(BACILLARIOPHYTA) IN MICROPHYTOBENTHOS OF SOUTHERN BAIKAL

Long-term data on studies of the genus Cymbella in the littoral zone of Lake Baikal are discussed in

the paper. Morphological ch istics of d P ives have been described. The role of the
genus species in processes of the littoral zone has been estimated. Peculiarities of zonal distribution, seasonal
and interannual dynamics and the role of these rep ives in microphytobenth are under

discussion. Some characteristics of ecology of the genus species are described on the basis of long-term
observations.
Keywords: Lake Baikal, microphytobenthos, Cymbella, abund; biomass.

bapunosa C.C.. Meodsedesa JIA. Atnac sonopociach TOpOoB poGHoCTH il i
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