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MOP®OJIOTHYECKAS BAPHABEJIBHOCTb CYMBELLA
VENTRICOSA KUTZ. (BACILLARIOPHYTA) B O3EPE BAMKAJ
(POCCH)

H3Y4CHB CTBOPKH amartomopofl sosopocan Cymbella

G 0 JMCKTT p
venrricosa Kitz. w3 osepa bBafikan. Buisenena 3HauMTenbHas BapHaGeibHOCTL  KONMNCCTBEHHBIX H
KAYECTBCHHBIX mopc]mnomuecxux MPHIHAKOB JAHHOTO BHAA, YTO NOIBOJAHAC YTOUHHTHL W PacuiHpHTh €ro
Anarnod.

Knwuessre cnosa: Bacillariophyta, Cymbella, mopdonorus, ozepo baiikan.
Baenenne

Janrbie o  mMopdonornyeckodl  WIMEHYHBOCTH  KONHYECTBEHHBIX W
Ka4eCTBEHHbIX napamerpoa JHAaTOMOBBIX HYXIAWTCA B I’lpClllE'pKE "yTEM aHanusa
JHAYMTENbHOTO KonuuecTBa o00pa3suoB W3 npupoaHsix nomynsumii. CreneHs
(penoTHNHUECKON NNACTHYHOCTH NpPU3HAKOB B OOMBUIMHCTBE C/y4aeB HEM3BECTHA,
noaroMy ee HabnioneHHe B €CTECTBEHHOH cpene ABaAeTCA akTyaneHbiM (Mann, 1999).
HaMeHenHe pasMepoB KIETOK B TedeHHE OHTOTreHe3a compoBokiaeTcs npeobpa-
30BAHMAMH B MOP(MONOrHH CTBOPOK, @ CaMble MaleHbKHE M3 HHUX MOTYT YTPauMBaTh
nMarHoctTuueckue npusHaku (Mann, 1994). VYcaoeua cpennt ofutanma  Takwke
CKa3pIBAIOTCA Ha MOP(ONOrHYecKoil HIMEHUHBOCTH BHIOR, 0COOEHHO HA TeX, KOTOpbIE
HMEIOT IHPOKYIO 3KOMOrH4ecKyw ammmmtymy (Meiiep, 1930; John, 1982; Bapunoea,
2000). Yacto B cBA3M €O CXOAHON MopdonorHel M COBMANAIOMIAMKM [HATHO3AMH
KONMHYECTBEHHBIX MPH3HAKOB BO3HHKAKOT prOﬁﬂBMl:l I'E]}M onpemmenuu ﬁﬂH'jKHX no
moptonorun TakcoHos (Tenkan. [Monmosckas, 2003). Be3 3nawua BapuabenbHOCTH
MOpP(ONOrHYECKHX MAPAMETPOB  HEBO3MOKHO JIHATHOCTHPOBATE MPHHALIEKHOCTD
CTBOPKH K OIIHOMY BHILY.

JlutopanbHas 3oHa 03. Baiikan aBnserca MectoM oOHTaHMA pazHOOGpasHbIX
aHaToMOBBIX  Bogopocneii  (Meiiep, 1930; CkabGuuesckuii, 1966; [Ilomaszkuna,
Ponwonosa, 2004). Pon Cymbella Kitz. ABiseTcss OAHWM M3 MHOTOMHCIEHHBIX HX
npeacraputeneii. B uem oOHapykeHo 56 BMIOB W BHYTPHBWAOBBLIX TAKCOHOB
(Ponnonosa, 2006). HauGonee ynobubim obbektom ana u3yueHusa BapuabensHOCTH
ABNAETCA MaccoBblii npeactaButens 3toro posa B baiikane C. ventricosa Kiitz. On
WHPOKO PAacnpoCTPaHeH MOBCIOAY, reé MMEIOTCH KAMHW M BOJHAf PacTHTENLHOCTB, K
KOTOpbIM OH MOMeT MpHKpennaTbcs. Bomopocns nocenseTcs oT ype3a Bombl 10
TPaHHLBl pacnpocTpaHeHnA (UToGEHTOCA W OTMEYEHAa B JIMTOpANbHON 30HE BCEro
Baiikana na rnyGuse no 50 M. OnHako MaccoBoe ee passuTie HabNK0IaeTCH BO BTOPOM
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pacTutensHoM mnosAce Didymosphenia geminata (Lyngb.) M. Schmidt, 3nudurom
xotoporo ssaserca C. vemtricosa, obpasyiomas mnnoTHsie konoHWH ([lomaskuua,
Ponmmonosa, 2004). DToT AOMMHMDYIOWHIE BHI CO3NAET OrPOMHYIO YHCIEHHOCTH W
Guomaccy B MAKpoguTOGEHTOCE 03epa H ABNACTCA OJHHM H3 OCHOBHBIX KOMIOHEHTOB B
naTaHAd RoHHBIX GecnospoHounsiX (Ropstorf et al, 2002; Pomnonora, [Tomazkuha,
2006).

K.H. Meiiep (1930) yxasan ana Baiikana 10 BHyTpuBHIOBBIX TakcoHoB C.
ventricosa, OTMeYasA BBICOKYIO aMTITHTYNy konebaHmA ee npu3HakoB. Bnocnenctenu Ha
OCHOBE pa3MepHLIX MPH3IHAKOB BbIAENEHBI TONBKO [BE BAPHALMK 3TOH BOAOPOCTH
(3abenuna u ap., 1951). Hekoropeie 3 pasnoBuanocTell ObliM nepeBeneHsl B
camocToaTenbHele Buabl (3aGenuna, 1951; Krammer, Lange-Bertalot, 1986). C
NPHMEHEHHEM EKTPOHHON MUKpockonnK C. ventricosa Gbina pasjenena Ha ABa BHAA —
C. silesiaca Bleisch in Rabenhorst u C. minuta Hilse ex Rabenhorst (Krammer, Lange-
Bertalot, 1986).

Panee ofbcysmpanace Moposornyeckas HIMEHUMBOCTE TpeACTaBHTENeH pona
Cymbella wa npamepe sunoB C. delicatula Kitz,, C. hustedtii Krasske u C. lacustris
(Ag) Cl. m3 npyrmx pomoemo (Kingston, 1978; Fukushima et al., 1999), Ho ¢
GaftkanbCKHMHM BHIAMH TAKHE HCCNEIOBAHWUA HE MPOBOAMIHC.

Hensio  pabotsl  Oelio  u3yuenne mopdonornyeckoll  sapuabenbHOCTH
KOJIHYECTBEHHBIX W Ka4eCTBeHHBIX npu3HakoB C. ventricosa w3 03. Baiikan u oueHka nx
TAKCOHOMMYECKOH 3HAUHMOCTH.

MaTepna.nu H METOABLI

Marepuan otGupancs axpamanructamu ¢ 1997 no 2002 rr. Ha ABYX TpaHCeKTax
y noc. B. Kotsl — ot ype3a soast 10 rayGunst 15-20 m u s6nmsn r. Balikanscka ot ypesa
BOABl 0 rayOuHbl 5-6 M. O4HCTKY naHuMpel OT OpraHWdecKod 9acTH KIeToK
NPOBO/IHIH METOAOM ropsuero cxuranus 30 %-il nepeknchio BOAOPONA H KOHUEHT-
pupoBanHoil conanolf kucnotoit (Krammer, Lange-Bertalot, 1986). Ilns w3yuenus
mopdonoruueckot BapuaGemsroctn C.  venfricosa € NOMOWLIO  MEKTPOHHOTO
mukpockona Philips SEM 525 M npoasanusuposaso Gonee 100 3k3. atoro Buza,
cobpaHHbIX B pa3Hble CE30HBI W rOAB! MO BCEMY paspesy W B OTACNbHBIX npodax Ha
pasmoii rmy6HHE B OAHO H TOXKE BPEMA.

PesynbTaThbl u ofcyxaenne

HameHIHBOCTE KOMHUeCTBEHHBIX npusHakos Cymbella selisiaca w C. minuta
(rabn. 1) exoawt B wHpokui AManoloH MopdoNorEdeckoil  BaphabensHOCTH
kocmononutHoro Buma C. ventricosa. Wmelorcs nanmsie (3abenuma m ap., 1951;
Germain, 1981), wro namua C. venfricosa nocTuraetr GONBIIMX paiMepoB — 40 MKM.
Hawn wcenenoBanna mokasanu, uto B Balikane serpeuarotes ctBopku ManHOH a0
52,7 mxm (rabn. 1), onHako GONBUIMHCTBO IKIEMIIAPOB MMEIOT MLTHHY 0T 15 10 30 MM
#H wnpHHy ot 7 10 9 mkm (puc. 1). Cpenree kommuecTso wWTpHxos B 10 MKkM Ha
CepefiHHe CNHHHOH wacTH cTBOpkM coctasnser 12-17, Ha cepemmne GprolnHOH YacTH
¢TBOPKH — OT 12 n0 16, a KONHYECTBO WITPHXOB HA KOHLAX CTBOPKM — 15-16. Yneno
JHHEON B PAAAX CHILHO BAPBHPYET, [UIA NMOJOBHHBI MPOAHATM3IHPOBAHHBIX IK3EMIIAPOB
oHo cocTaBuno ot 32 no 40 B 10 MxmM (cM. pre. 1).
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CrarucTideckas obpaborka nonyvyeHHBIX HAHHBIX M0 4TO 6
M3MEHUHMBLIMH NPHIHAKAMH ABAAIOTCA [UTHHA M WIMPHHA CTBOPKA ¢ Kod(duumeHTOM
BapuainH 26 1 33 % (cm. puc, 1).

BapuabensHocTs y C. ventricosa oTMe4eHa W [UNA Ka4eCTBEHHBIX NpH3HAKOB. B
Tabn. 2 npuseneHsl 19 mopdonornyeckux napameTpoB Hccneayemoro Buza. Takue
npu3HaKH, Kak (opMa CTBOPKH, CMHHHAA M GpPIOIHAA e 4YacTH, CTBOPKOBBIE KOHIIbI,
pacrnonoeHne WBa H CTPOEHHE €ro BeTBei, a Takke CTHIMbI Ha CIHHHOH cTOpOHe
HMEJTH HECKOJIbKO COCTOSHM (cM. Tabn. 2).

Jns sugos C. selisiaca w C. minuta (Krammer, Lange-Bertalot, 1986)
OMMCHIBAIOTCA CTBOPKH OT MOMYIUIHIITHYECKHX [0 NOMYNAHUETHBIX W NaHUETHBIX,
HMEIOIIHE BBIMYKNYIO, NPAMYIO HIH BOTHYTYI0 Opiowmylo ctopony. Paianune
Ha0mopanoch No KoHUAM cTBOPKH. Y 3k3eMnnspoe C. minufa OHA OCTPO WIH TYMO
3aKpyrJieHHbIe, WHOTIa FO/I0BYaTHIE, C1abo WK CHILHO OTTAHYThIE, a y C. selisiaca onn
OKPYT/Ible, HE OTTAHYTHIC WIH CJIerka OTTAHyThie. JUIS ITHX BHIOB OTMEYAETCH HaTHYHe
0HOM CTHIMBI Ha BeHTpanbHo# cTropone cTBopku (Krammer, Lange-Bertalot, 1986).

B o3. Baiikan (puc. 2) GonbWIWHCTBO OGHApYKEHHBIX HAMH CTBOPOK Gbian
TOAYINNUNTHYECKHE, ¢ CWIbHO BBINYKNOH cnunHOi W cnabo seinyknoif OprowHoi
CTOPOHOM, € OCTPO 3aKPYI/ICHHBIMH, CJIErKa HIOTHYTHIMH Ha OpIOWIHYI0 CTOPOHY
KOHLAMH, CO WBOM, MpHOTMKEHHBIM K GPIOMHOMY Kpal0 M €ro NpAMBIMH BETBAMH
(puc. 2: 1, 2, 4, 5, 6, 8 10). Taxke BcTpeveHsl auHeliHO-amMNTHYecKne (/7),
nofynatueTHsie (3) W IIMNTHYECKH NaHueTHbie (/2) CTBOPKH CO clerka M30THYTHIMH
HAa CMHHHYIO CTOPOHY BETBAMH WIBA. Y HEKOTOPLIX 3K3eMNAApoB Gbinu ronoByatsie,
CHITLHO OTTAHYThIE HA OPIOWIHYIO CTOPOHY KoHubl (/2, [4), n BorHyTaa GprowiHas 4acTh
(12, 15). B ocHoBHOM OafikanbCcKHe CTBOPKHM HMENH OIHY CTHIMY, KOTOpPas XOpouio
BHIIHA Ha BHEWHell MOBEPXHOCTH CNHHHOH cropomsl (puc. 3, /). Ha BHyTpeHneii
TIOBEPXHOCTH OHA BBITIAAHT KaK NPOOIKEHHE CpeIHHHOrO WTpHXa (puc. 3, B).

Takke Gbutn 0GHAPYKEHD! 3K3EMIUIAPLL, Y KOTOPBIX HAGMOAANNCH [1BE XOPOLIO
3AMETHBIE NMOPBI WIH CTHIMBL. Y MeIKHX (JOpM CTHIMa OTCYTCTBOBaNA.

Met Boigensem y C. ventricosa 12 KOHCePBaTHBHBIX (MMEHOLIHX OIHO
cocroanne) npusnakos. [pu cpasnenun C. ventricosa ¢ nnarnosamu suaos C. selisiaca
n C. minuta (Krammer, Lange-Bertalot, 1986) no kauecTBeHHbIM M BAKHBIM B
JMACHOCTHKE BHAA MNPH3IHAKAM BHIACHWIOCH, HTO CYIIECTBEHHBIX PABIHUM MeXLy
ITHMH BHIAMH HeT. Y Gaitkanbckux sxsemnnapos C. ventricosa Ha KOHUeE BHYTpeHHeH
NoBEpPXHOCTH Ba obHapyxeHa xenukTornocca (ry6ooGpasHo seiTAHyTOE 06pazoBanue)
(puc. 3, A). Ha pHemHeii noeepxHocTH 310 oGpazoBanve He nabmoaaercs. Tepmu-
HallbHbIE KOHIIb! LIBA ATHHHBIE, CHIBHO M30rHYThIE HA GpIOWHYI0 cropony (puc. 3, B), a
€ro MpPOKCHMA/bHBIE KOHIBI Ha BHYTPeHHell W BHewHell NOBEPXHOCTH CTBOPKH
KOPOTKHE, HanpaBieHHbIE HA CIIMHHYIO CTOPOHY cTBOpPKHM (pHc. 3, B, 1. Ocesoe none y
BHAA Y3KOe, Cpe/iHee Nnofe OTCYTCTBYET WiH Mano Beiaenserca. LUTpuxn onHopanmbie,
BHEIIHKE arnepTypbl MOp B HHX B BHAE TOUEK, KOTOpbie npH Gonbiiem yBeauueHum
ABNAIOTCA HEKHBIMH NTHHEoNaMH (puc. 3, A-T).
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Puc. 2. Cymbella ventricosa Kitz. COM. Mopidonornueckas uimenuusocts snaa, Buyrpennsa (/-3,

3-10) 0 meewman (3, 11, 12-15) noBepxHOCTS CTBOPKH
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TaGauya 2, KauecTBeHHbIC NPHIHAKH 8 X cocToanue y suna Cymbella ventricosa Kiitz.

u3 03, Bafikaa

[pusnax Coctosnme npu3naka
TMonyanaunTuyeckas
JlmeARO-3NHIITHY eCKAs
Dopma CTBOPKH
TMonynanuerHan
DNTHITHYECKH-NAHLCTHAR
CnMHHAR YaCTE CTBOPKH CnaGo semyknas
CHnbHO BRI
BpioliHas 4acTh CTBOPKH Cnalo seinyknas
Crerka sornyrasn
Ocepoe none Yakoe, nHHeHHOE
Cpennee none Mano ssinensierca
CTBOPKOBBIC KOHIB! OcTPO 3aKpYIICHHBIE, CNErKa HIOrHYTHIE HA GRIOMWHYIO CTOpORY
I'onoBuareie, CHILHO OTTRHYTHIE HA GPIOWIHYIO CTOPORY
Pacnonokesne wsa [llos npuGamxen Kk GPIOWHOMY KpaKo
LLlos MOYTH NO Np ii 0cH cTBOPKH
Crpocume serseH msa TMpaMbie

Cnerxa w3ornyTs Ha GPIOUIHYIO CTOPOHY CTBOPKH

TepmuHaNLHBIEC KOHLBI WBA

JHEHBIE, CHIBHO HIOTHYTHIE Ha GPIOWHYIO CTOPOHY

TIpOKCHMATBHBIE KOHLLBI (1B

Kop MIOTHYTHIC HA VIO CTOPOHY

OcoBEHHOCTH CTPOCHNS BA HA
BHYTPEHHEH NOBEPXHOCTH

I p BLITAHYTOE 06p (xenukTornocca)

THNB ITPHXOB HA CEPEHHE
CTBOPKH

OnHOPAIHBIE, PALHANBHbIE

THITB! LITPHXOB K KOHILAM
CTBOPKH

CnaGo KOHBEPreHTHEIE

Buiemnive aneprypsi nop B

Hewmusie nuHeoNs!

SRR
Crpoenue WTPHXOB Ha OnvopanHsie
CTBOPKH
CTpoerne WITPHXOB HA KOHLAX Onuopsansie
[STROUEN
OcobeHHOCTH PacNONoKEHHA Hemnoro yaanens 0T KOHLOB CTBOPKH
TIO/APHBIX Y3ENKOB
OcoBEHHOCTH KOHLOB CTBOPKH BeccTpyKTYpHOE MHANHHOBOE 110718, 06paMIeHHOE KOPOTKHMH IITPHXAMH
CTHIMBI HA CITHHHOM YACTH Orcyretsyior
Omna

Jlse
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Puc. 3. Cymbella ventricosa Kitz. COM. A-5 - suyTpesnas cropona cTopkm; 8- — BHCUIHAA NOBEPXHOCTE
creopki. Macuiral 5 MM

Takum OGPBOM, HAallH HCCNEAOBAHWA MOKA3aiH, 4YTO OCHOBHBIE CTPYKTYPHbIE
aneMenTsl naHuupa y Cymbella ventricosa umeoT Gonbluylo HIMEHYHBOCTS, HeM Gbuio
H3BecTHO padee. HMcnonbzoBaHWe CcKaHMpylowed 3MEKTPOHHOH  MWKPOCKOTIHH
NO3BOJNIAET PACIUHPHTL NEPeYeHb HCNONL3YEMBIX B JIMArHOCTHKE 3TOr0 BHIA
mopdosornyeckux napametpos. B uccnenopanubix mpobax w3 o3. baiikan mbl ne
Habmonanyu cTROPOK WIHHOM 6 M 8 MKM, Kak yka3aHo B apyrux paborax (em. Tabn. 1). C
YHETOM TMONYYEHHBIX MAHHBIX NMPHBOAHM YTOYHEHHBIH MHArHO3 ITOr0 BWIA M3 03.
baiikan.

Cymbella ventricosa Kiitz.

Masumps  popszosenTpanbHblil.  CTBOPKW  1OAY2UIHNTHYECKHE, NHHeliHO-
INAUNTHYECKHE, MONYJNAHUETHBIE WIW NUIMNTHYECKH-NaHueTHsle. CnnHHON Kpali ux
CHIILHO BBIIYKIbIH, OpiowHo# npamoi, cnabo BeimykabIi nocepenuye, HHOTIA clerka
BoruyThiif. Jlnuna creopku 10,4-52,7 mxm, wupuea 3,9-12,9 mkm. Konuwt octpo
JAKPYIIEHHbIC, CNErka H3OTHYThIE Ha GPK)IJ]HY'O CTOpPOHY, HHOTAA roA0BHATHIE, CHIIBHO
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OTTAHYThIE Ha Gploumnyio cropony. Ocepoe nojie y3koe, JiMHelHOe; cpe/Hee nojae Maso
shigenserca. LITpUXy Ha cepennHe CNHHHOI YacTH CTBOPKH OJHOPAIHBIE, PajHanbHbIe
11-21, Ha cepenwnre GprowHoi vactu 10-21 B 10 mxm. K koHnaM oHu Heckonsko Gonee
chnmkensl, KouseprewtHble — 12-22.8. Jluneon 24,8-44.4 B 10 mkm. Lo cuabho
npubnuaeH K OpIOWHOMY Kpalo MM PacnioflokeH MO4YTH 1O NPON0SbHON OCH, BETBH
WBa MpAMBlE WK cabo M30rHYThl HA OpIOIIHYI0 cTOPOHY. Ero TepMuHANbHBIE KOHLIbI
JUIHHHbIE, CHIBHO M3OTHYTH Ha OpIOUIHYIO CTOPOHY; MPOKCHMAIbHBIE — KOPOTKHE,
H3OTHYTBIE HA CNMHHYIO CTOPOHY. [lonspHble y3€AKH HEMHONO YAAIEHbI OT KOHLOB
CTBOPKM, HA KOTOPBIX HMeeTcs GeccTpykTypHoe ruanuHoBoe none, oGpamnennoe
KopoTKMM# WTpuxamH. Ha BHyTpeHHeH MOBepXHOCTH OB 3AKAHYHBAETCA XeNMKTO-
rnoccoii. Ha cnuHHOMN CTOPOHE CTBOPKM MMEETCA OIHA CTHIMA, HHOTJA HX [IBE WITH OHH
OTCYTCTBYIOT,

BriBoas!

1. Cymbella ventricosa Kiitz. n3 03. Baiixan xapakTepu3yeTcs 3HA4HTENbHON
MOpponOrHueckoi BapHaGeNbHOCTBIO NO JUIMHE W IWHPHHE CTBOPKH, MO KOJAMYECTBY
IITPHUXOB Ha CEpe/MHE CMHHHOM, OPIOWHOH 4acTH W HA KOHUAX CTBOPKH, @ Takike Mo
uHeay auneon B 10 MkM.

2. Jina suna seifBAeHO 12 KOHCEPBATHBHBIX M 7 MAN0 H3IMEHUMBBIX Kauect-
BEHHBIX MOP(HONOrHYECKNX NPH3HAKOB, KOTOPhIE ABJAOTCA BAKHBIMKU B JHArHOCTHKE
BH/IA.

3. Mony4enubie AaHHble MO0 MOPPONOrHYECKOH HIMEHYHBOCTH KOIHYECT-
BEHHBIX M KAYeCTBeHHBIX NMPHU3HAKOB M0O3BOJMIM YTOUHHTL M PACIUHPHTDL AHATHO3 BUIA
C. ventricosa w3 03. bafikan,

Baaropapuocts

Asrtopel Gnaronapusl T.A. Llep6axoso#i u JL.C. KpaBuosoi 3a uenusie cOBETHI NpH
NOATOTOBKE PabOTLI.

Ye.V. Rodionova, G.V. Pomazkina

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

MORPHOLOGICAL VARIABILITY OF CYMBELLA VENTRICOSA KUTZ.
(BACILLARIOPHYTA) IN LAKE BAIKAL (Russia)

Electron microscopy of Cymbella ventricosa Kitz. valves of Lake Baikal revealed significant
variability of quantitative and qualitative morphological characters, which allowed to specify and enlarge the
diagnosis of the species,

Keywords: Bacillariophyta, algac, morphology, Lake Baikal
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