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* prokaryotické organismy
* pouze nepohlavni rozmnozovani

— POLYFAZICKY PRISTUP

Tradicni morrologie

* kmeny ze sbirek
* prirodni populace

Molekularni metocly

 vétsSinou kmeny ze sbirek
* 16S rRNA (+ ITS)

* vysoké % podobnosti
na urovni druhu
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Nomenclatural validation of the genetically revised cyanobacterial genus
Dolichospermum (RALFs ex BORNET et FLAHAULT) comb. nova
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Abstract: The traditional cyanobacterial genus 4nabaena 1s heterogeneous, as follows from the modern molecular
evaluation. The cluster of planktic Anabaena-morphotypes with gas vesicles in cells must be separated as a unique
generic entity from the typical benthic mat-forming species. In the present articles all planktic morphospecies
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60\‘6asn.V'C6 Dolichospermum ‘

— cca 46 planktonnich druht

Sphaerospermopsis
— cca 3-6 planktonnich druhu

Anabaena
— cca 56 bentickych druht

ANABAENA

Chrysosporum
— 2 planktonni druhy

. | Nerevidované Anabaena-like taxony
"4 — cca 20 planktonnich dr
— cca 19 bentickych/ perifyt. druht

APHANIZOMENON

Aphanizomenon
— cca 9 planktonnich druht

Cuspidothrix
— 5 planktonnich druht

.°‘a Unrevised Aphanizomenon-like taxa
— cca 1-2 planktonni druhy




Aphanizomenon - ,,pravy”

AW L

» svazky viaken

* diferencované koncové bunky:
- prodlouzené
- hyalinni

- nékdy zuzené




Aphanizomenon flos-agquae rars exsomet et Fianau 1883

Sitka vlakna
4.4-8.0 um

Akinety
40-220
X 6.0-10.8 pm

FECEE




Aphanizomenon flos-aquae rars exsomet et Fianaui 1883
Aphanizomenon klebahnli eenn expechar 2008

Ap h ] Aphanizomenon flos-agaue klebahnii

kI ebah n | | length of colonies (2)5-10(20) mm 0.1-2.0 mm
trichome width 4.5-6.5(8) um 3.2-4.5(5.2) um
chlorophyl-a DW 6-8 ng.mg’ 8-12 ug.mg’’
absorbance ratio 480/664 nm >1.2 1.0-1.2

(pigment extract)

.‘ . . 3 -1
DW/biomass 0.231 mg.mm”™ 0.291 mg.mm™
a3 (average)

i

i

e transparency =>1m <0.5m

t‘,‘.f

- small species

& zooplankton large Daphnia-species Copepoda, Rotatoria,
(Komarek & Cladocera

Kovacik 1989)

terminal cells

Sitka vlakna
3.2-5.2 um

size and shape of colonies

Akinety
20-54 (113) x 5.4-9.3 um

Pechar & Kalina (in prep.) in Komarek & Komarkova 2006




Aphanizomenon klebahnli eenn expechar 2008

Aphanizomenon yezZoense w. watanane 1001

Sitka vldkna 2-4 um

Akinety 31.2-48.9 x 4.7-7.3 um

g
Sitka vlakna 3.2-5.2 um
Akinety 20-54 (113) x 5.4-9.3

o7

Lipno reservoir,
Czech Republic
Photo by P. Znachor

TSvéthlshpond
;‘z‘j’eph Republic
Prigto’by P. Znachor

Kovacik 1989)
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Sirka vlakna
(3.2) 6.5-7.2 um
Akinety
15-24.5 x

X 4.5
Aph.

v

hungaricum

Sifka vlakna
2-4 um
Akinety

20-47 (56) x

X 3.5-5.7 um

v

flexuosum

(8]

Aphanizomenon fleXxuosum komarek et kova
Aphanizomenon hungariCum komarkova-Legnerova & matyas 1995
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Akinetes

Trichome width
(3) 3.7-5.7 (7.3) um
5.6-8.8 (22) x 3.3-5.2 um
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svelké druhy™ Dolichospermum

5D D. planctonicum 00-05, 05-10, 08-06, 08-08, 1tu28s8, 1tu33s10;
17/13] D. circinale / D. crassum 04-22, 04-26, 04-28, 04-29, 04-46, 04-59, 05-09, 1tu27s7, 1tu34s5;
D. cf. viguieri 05-06; D. mucosum 09-05
181 D. smithii 05-05, 08-02; D. mucosum 06-04, 06-05, 08-03, 08-09, 1tu35s5;
15/113) D. circinale / D. crassum 04-21, 04-28, 04-56; D. planctonicum 08-07, 1tu36s8;
D. viguieri 05-07, 08-04; D. spiroides 04-51




DO“ChOSpermum Cer|na|e (Rabenh. ex Born. et Flah.) Wacklin et al. 2009
D . Cra.SSU m (Lemm.) Wacklin et al. 2009

53 D.crassum
£

. . (G.M. Smith 1920, Komarek 1958,
D. circinale Kondrateva 1968)

Q00 _1 o

Pravidelné vinuti

(Cronberg & o pruméru 40-70 (80) um
Komarkova 1988) Sifka vlakna (8) 10-15 pm

Pravidelné nebo nepravidelné
vinuti o priméru 68-120 um
Sifka vlakna (7) 8-11 um




DOl IChOSperm U m Cl rC| nale (Rabenh. ex Born. et Flah.) Wacklin et al. 2009
D . CraSSU m (Lemm.) Wacklin et al. 2009

D. crassum
nebo D. circinale?

D. crassum




DO“ChOSpermum Cer|na|e (Rabenh. ex Born. et Flah.) Wacklin et al. 2009
D . CraSSU m (Lemm.) Wacklin et al. 2009

Morfologie prirodnich populaci
(méreno v prirodnich vzorcich):

i D.crassum

| D. circinale

a) strain 04-26, vegetative cells b) strain 04-28, vegetative cells
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Anabaena
crassa

Anabaena
circinalis

b - -

4
ID circinale

?HI D. crassum

Vegetative cell width [ um]
Vegetative cell width [ um]

Phsition in crossed gradients Position in crossed gradients
of light and temperature of light and temperature

Coil diameter [pum]

11
ICIPSEN
I T O

w&wwww*&&&
NN NN NNy Q",‘L S
Natural populations of ‘3“.@0\
. . . %* ° O
A. circinalis / crassa N
RE .

group R/

Zapomeélova et al. 2007, Crypt.-Alg.28: 353-371




"Big" Dolichospermum morphospecies

50 ' En‘ gﬁng‘% 00-05, 05-10, 08-06, 08-08, 1tu28s8, 1tu33s10;
= 17/13]| D. circinale / D. ¢rassum 04-22, 04-26, 04-28, 04-29, 04-46, 04-59, 05-09, 1tu27s7, 1tu34s5;
. CI. viguieri , UJ. mucosum 09-05
D. smithii 05-05, 08-02; D. mucosum 06-04, 06-05, 08-03, 08-09, 1tu35s5;
=——__15/13| D. circinale / D. crassum 04-21, 04-28, 04-56; D. planctonicum 08-07, 1tu36s8;
R.yiguieri 05-07, 08-04; D. spiroides 04-51




ka vlakna
7 (9) um
Akinety
13.5-30 x 11-16 um
D. viguieri
Komarek 1958,
M. Watanabe 1992)
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(7.7) 8-15 pm
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. Vlg U | erl (Denis &Fremy) Wacklin et al. 2009
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Dolichospermum planctonicum mwunntnaten wackin et al. 2000
D. Vlg uleri (Denis et Frémy) Wacklin et al. 2009

D. viguieri

Marka fishpond,
Czech Republic

, y Marka fishpondi
Nechranice reservoir, ¥y ¥ Czech Republi
Czech Republic )




"Big" Dolichospermum morphospecies

50 ' En‘ gﬁng‘% 00-05, 05-10, 08-06, 08-08, 1tu28s8, 1tu33s10;
= 17/13]| D. circinale / D. ¢rassum 04-22, 04-26, 04-28, 04-29, 04-46, 04-59, 05-09, 1tu27s7, 1tu34s5;
. CI. viguieri , UJ. mucosum 09-05
ithii 05-05, OB-DZ;QUmmum 06-04, 06-05, 08-03, 08-09, 1tu35s5;
=——__15113| D. circinale / D. crassum 04-21, 04-28, 04-56; D. planctonicum 08-07, 1tu36s8;
R.yiguieri 05-07, 08-04; D. spiroides 04-51




DO“ChOSpermum mUCOsum (Kom.-Legn. et Eloranta) Wacklin et al. 2009

D . Sm |th ” (Komarek) Wacklin et al. 2009

(Komarkova-Legnerova D sm |th “ (G.M.. Sgllth 192r?,1lg€osénaKrekd1 95’8, Elfggén
and Eloranta 1992) in Starmac , Kondrateva )
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DO I IChOSpe rm U m m UCOSU m (Kom.-Legn. et Eloranta) Wacklin et al. 2009
D. smithii (Komarek) Wacklin et al. 2009

Marka fishpond,

b Mseno reservoir, - Czech Republic
. Czech Republic

Dubnensky fishpond,
Czech Republic




DO“ChOSpermum mUCOSUITI (Kom.-Legn. et Eloranta) Wacklin et al. 2009
var. UCraiNiCUM (scakorb.) . watanabe 196

D. mucosum

Czech Repub

.. . (Li et al. 2000)
var. ucrainicum ‘\___'\’.
»

¥
Pravidelné nebo nepravidelné bez slizu
vinuti o priméru 80-200 um 2
Sitka vlakna (7) 7.5-9 um
-<—A

T A bez slizovych pochev
s 34 o) nejasny status

MSeno reservo ¢ | (varieta??, druh??)
Czech Republic v T — _

Ibaraki,Japan g
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DO“ChOSpermum danICU m (Nygaard) Wacklin et al. 2009
An abaena el I | ptICa Lemmermann 1898

%A . elliptica

D. danicum

(Lemmermann
7 in Geitler 1932)

~14 X 7 um

Vegetativni bunky
Akinety az 25 x 15-16 um
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DO“ChOSpermum ﬂOS'aquae (Bréb ex Born. et Flah.) Wacklin et al. 2009

D.s pl roldes (Klebahn) Wacklin et al. 2009

( Komarek 1958, Kondrateva 1968)

D. flos-aquae D. spiroides ( Komarek 1958)

Sitka vlakna
Sitka vlakna 4-7 (8.3) um 6-8 (9) um
Akinety Akinety

(12)15-24 (35) x X (5) 7- 12.8 (14) um 15-22 x 9-14 um



DOIiChOSperm um ﬂOS-aq UQAE (Bréb ex Bom. et Flah.) Wackiin et al. 2009
D. Spl roldes (Klebahn) Wacklin et al. 2009

é)pato icky fishpond,
1 CZeeh Republic

? a’t} . - . ‘ » gigf‘ "f,b“‘i SN
Tishpond, Q' , .7 25 \
Czech Republic 2% ' =3 ! - SRR
e | - R Y "
o % 4 . 2 . A =

Vajgar fishpond, :
Czech Republic

oYy
S e
Svét fishpond, -
Czech Republic

Svarcenberk Rimoy

Dehtar fishponds e a & o o o fishpond, reservoir, ¢
Czech Republic fapot Czech Republic _Czech Republic%-)"./‘/




Starikovsky fishpt
Czech Rept
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M. Watanabe 1992)
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|ChOSperm U m aﬂ:l ne (Brunnthaler) Wacklin et al. 2009

Dol

Sitka viakna
(3) 4.5-7 (8) pm

p4

11-30 X 9.2-13 um

Svét fishpond,
Czech Republic




_ Aph. gracile 00-06, 1tu26s16; D. tenericaulis 08-10, 08-11;

= 15112] D. mendotae / D. sigmoideum 04-05, 04-06, 04-11, 04-14, 04-33, 04-45, 04-61, 04-63, 05-01;

D. circinale var. macrosporum 0tu25s6, 1tu26s10




DO“ChOSpermum mendOtae (Trelease) Wacklin et al. 2009
Dolichospermum sigmoideum ygaar) wackin et al. 2000
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(13.5) 16-30 (45) x
X (4.5) 5.4-7.8 (8.4) um

Ak. oddalené od htc. | (-
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DOI'ChOSpermum meﬂdOtae (Trelease) Wacklin et al. 2009
Dolichospermum sigmoideum ygaar) wackin et ai. 2000
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AphanIZOmenOn graC”e (Lemmermann) Lemmermann 1907

\

-

R = r—y— T
e A LA ﬁ.b.._ A

.

S Aunqerea

AL ALA A _A_A 4
S[[22 [BUTWLIY) JO AN[IqUIIBA

PR i { )
B O R i Q l\(\(QU, A

$21A20123)9Y

esassseESSAIPStiHEIiEUBOIEE

A

A sswoysuy pamesieu

— - Sl (5 ~ Ry (3253, v
A - & .

ka vliakna

‘r(

Si
(3.8) 4-5 (5.9) um

(8) 8.9-12.5 x
X (7) 7.6-11um

o oy o i =8

(1 g:umw.

O

~ (Komérek |
& Kovacik

After Rajaniemi
et al. 2005

1989)

(Nygaard 1945,
Nygaard 1949)

\*




Ap h an | Z O m e n O n S kUJ ae Komarkova-Legnerova & Cronberg 1992

(Skuja 1956,
Komarkova-Legnerova
& Cronberg 1992)

Sitka vlakna 1.7-2.6 um

Akinety
20-34 (40) x 2.7-4.7um

Popsan ze Svédska.




Dolichospermum tenericaule wygaara 1040

Machovo fishpond,
Czech Republic

Sitka vlakna

2-3 um
Akinety R
13-40 x 5-6.7 um S
“Wh
)'{.
4 =
LA AN Y s e L.t ™
(Nygaard”®' R L At T S ST

in Starmach 1966) ‘&
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Biogeographically interesting planktonic Nostocales
(Cyanobacteria) in the Czech Republic and their polyphasic
evaluation resulting in taxonomic revisions of Anabaena
bergii Ostenfeld 1908 (Chrysosporum gen. nov.)
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Abstract Questions of biogeography of freshwater
cyanobacteria and their ability to colonize new areas
have been recently discussed in connection with
increasing occurrence of some formerly rare morpho-
species in temperate zones. Nevertheless, the general

Guest editors: N. Salmaso, L. Naselli-Flores, L. Cerasino,

knowledge about the distribution of cyanobacterial
species is still fragmentary, and any new findings on
cyanobacterial biogeography and spread are valuable.
In this study, we provide updated information on the
occurrence of Anabaena bergii, Raphidiopsis medi-
terranea, and Sphaerospermopsis aphanizomenoides
in the Czech Republic. In addition, more nostocacean
morphospecies are newly reported from the Czech




DOllChOSpermum COmpaCtum (Nygaard) Wacklin et al. 2009

Striktné pravidelna spiralizace
Velmi kompaktni vinuti
Pramér otacek 11-16 um
Sitka vlakna (3.8) 4-5 (5.9) um
Akinety (8) 8.9-12.5 x (7) 7.6-11um
Akinety oddalené od heterocytu

Dubnensky fishpond,
Czech Republic

Svét fishpond,
Czech Republic

Pésak fishpond,
Czech Republic
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Dolichospermum lemmermannii

00-06, 1tu26s16; D. tenericaulis 08-10, 08-11;
e / D. sigmoideum 04-05, 04-06, 04-11, 04-14, 04-33, 04-45, 04-61, 04-63, 05-01,;

ar. macrosporum 0tu25s6, 1tu26s10
pFere—cormeatium 04-17. 06-02. 06-03, ANACOM-KOR

D. flos-aquae 1tu30s4
D. flos-aquae 04-40

76} D. lemmermannii 04-24
D. lemmermannii 04-38 ML tree

D. lemmermannii 1tu32s11
1 D. feménermanni{, 1‘1‘51-%2 16S rRNA gene
931100 D. curvum 04-
o D. flos-aquae 0tu33s15 1414 bp
771934 D. flos-aquae Otu33s2a

_ Dolichospermum sp. 0tu37s9 ML/NJ bootstraps
1001100 SZ——7373] D. lemmermannii 04-42, 05-08, 08-01

Arolde -

A, 0O )
An. oscillarioides BECID22




Dolichospermum lemmermannii
(Richter in Lemmermann) Wacklin et al. 2009

o, D. lemmermannii
var. minor

(former var.

" Fiolen lake, Sweden, utermoehlii)

—, (Komarkova 1988)

. Zelivka

& reservoir,

b Czech Republic

G <y (Komérkové1988)
LGRS

D. lemmermannii
var. lemmermannii

Iconotype
, by Utermonhl
% (Huber-Pestalozzi

e Gos) &
Tt (Kosinskaja é}og’ 8;3;:5
in Hollerbach et al. 1953) 2




Dolichospermum lemmermannii

(Richter in Lemmermann) Wacklin et al. 2009

usinec reservoir,
Czech Republic

D. lemmermannii
var. lemmermannii




Dolichospermum lemmermannii

(Richter in Lemmermann) Wacklin et al. 2009
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DOIiChOSpermum CUrvum in wackiin et al. 2009

Sitka vlakna
7-9 (10) um

Akinety
26-47 x 9.5-11.0 (12.0) um

(Hill1976) o SR




Dolichospermum CUIVUM i wackin el 200

8 v J .- ‘ ) ¥ et Lo s J
1 l v F: KJ w,@* e | &%  Hejtman fishpond,
- d £ : A0 Czech Republic
'/

5

)‘m ,?

Sitka vlakna
8.3-13 um

Akinety
22.3-34.5 x10.1-15.5 um |4 :
Aomori

» : N 4
& |

Sitka vlakna

6-8.2 um
B Akinety
20.6-21.4 x

x 10.1-11.3 um




- D. cf. danicum 08-05

(Zapomeélova et al. in prep.)

16S rRNA gene
1414 bp
ML/NJ bootstraps

Préfishpend,
recti'R&PBublic

An. oscillarioides BO Hindak 984/43

100100 _————25) D. compactum 04-17, 06-02, 06-03, ANACOM-KOR

B, 1tu28s8, 11u33s10;
3, 04-29, 04-46, 04-59, 05-09, 1tu27s7, 1tu34s5;

4, 06-05, 08-03, 08-09, 1tu35s5;
-56; D. planctonicum 08-07, 1tu36s8;
1

>
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'L [ D flos-aquae 4 DO|IChOSpel’mum Spp
“tee——""""013] D. affine 04-44, 05-03, 07-03
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Aphanizomenon spp.

D. pseudocggpactum TAC538
. flos-aguae 04-53

u39s8
idgs 1tu39s17
06-07

Iph. gracile 00-06, 1tu26s16; D. tenericaulis 08-10, 08-11;
). mendotae / D. sigmoideum 04-05, 04-06, 04-11, 04-14, 04-33, 04-45, 04-61, 04-63, 05-01;
D. circinale var. macrosporum 0tu25s6, 1tu26s10

um 04

-aquae 0tu33s15
D. fibs-aquae 0tu33s2a
um sp. 0tu37s9
= N ii NA.4

mmermanii

4s
chenkot: 07-02

Sphaerospermopsis aphanizomenoides 04-43, 09-03

gphaerospermopsis reniformis 07-01
sphaemspennops:; reniformis 09-04
Aphaeraspermpps:s reniformis 06-01
nabaena oumiana TAC464
Anabaena oumiana TAC568
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CUSpIdOthrIX 6|enklnll (Kiselev) Rajaniemi et al. 2005

Trichome width

(2) 2.5-6 um

Akinetes
11-28.5 x 4-7 um

(Komarek 1958,

Kiselev in Kondrateva 1968)



Anabaena bergll Ostenfeld 1908
Aphanizomenon ovalisporum rori1en
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Abstract Questions of biogeography of freshwater knowledge about the distribution of cyanobacterial

cyanobacteria and their ability to colonize new areas species is still fragmentary, and any new findings on
have been recently discussed in connection with cyanobacterial biogeography and spread are valuable.
increasing occurrence of some formerly rare morpho- In this study, we provide updated information on the
species in temperate zones. Nevertheless, the general occurrence of Anabaena bergii, Raphidiopsis medi-

terranea, and Sphaerospermopsis aphanizomenoides
in the Czech Republic. In addition, more nostocacean
morphospecies are newly reported from the Czech
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Anabaena bergll Ostenfeld 1908

Aphanizomenon ovalisporum rori1en

JOURNAL OF PLANKTON RESEARCH | VOLUME 31 | NUMBER 5 | PAGES 465-480 | 2009

Stuken et al. (2009) — J. Plank. Res. 31 (5): 465-480.

Genetic and morphologic
characterization of four putative
cylindrospermopsin producing species of

the cyanobacterial genera Anabagha and

; Chrysosporum aena bergii 7
Ap/ZG?ZZZ()m@ﬁOﬂ Aphvmon ovalisporum

Sphaerospermopsis Aphanizommeron aphanizomenoides

ANKE STUKEN"?*, REBECCA J. CAMPBELL*!, ANTONIO QUESADAS, ASSAF SUKENIK®, PAWAN K. DADHEECH’

AND CLAUDIA WIEDNER!
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Anabaena bergll Ostenfeld 1908
Aphanizomenon ovalisSporum corion

Aph. 8p. (Nos-aquse) 1UEE @
Aph. flos-aguae PCC 7908 AJ133154
Aph. sp. 30D11®
Aoh, 5p. T183 A1331155

4 Aph. sp. (flos-aquac) 10E9®

| Aphr. gracve 11u26516 AJE3M4E

o or oo || Aph. sp. 14E6C

_1 Aph. sp. 16011 °

B 6V &

NJ/MP ML
ool 1 Aph. $p. 06011 <
- Aph. 5p, lfﬁas-amu.w) 220110
_'_{ Ang. soflarfe NIESBD AF247
Arra. planciomica NIES-81 0 Er«rx 28
A g, G NIES40 AF24
1rsc'1er\h0 QU377 AJSI0845
ol LEMCYAZT AY 106060
100/ 1007109 ~ sk Germarry1 Ar‘: )
vakii AWT205 AFG
b > ﬁph aphanizomencides 22F 6.1¢
wsee 1 X Ana. fos-aquae NIEST3 AYT
Ana M «..\-; jona TAC34 AY
Ana Msselovana NIEST4 AYT70155

Aph aphamtommwdes 22C4
Ana. borgli ANA2E3D ¢
Aph. aphanizomenoldes ANA23ISC

Aph. aphanizomenocides ANA2B0S '
Aph. aphanizomencides ANA2ITD ©
Aph. aphanizomenocides ANA21TA O
Ana, bargil ANA283B O

Trichormus vanabils HINDAK 200174 AJ630456
Glosatnichia schnutafe FYHS AM230703

Ana. bergii ANAIG0B O
Y00 | Ang. Devgii ANAIGOH
Ana. bergli ANAIGOD ©
Ana. borghl PMC21503 O
cwaz [} Ana. bergii LIEOZAB O
v 100]' Ana. bargil ZIE2BAB ¢
.. Ana. bergii LIEEQ1AB O
| Ana. bergli ANAJESA

Ana. bargil ANA3GES @
- Aph. ovallsporum APHIS0®
Aph. ovalisporum KA1.1@
Aph. ovalisporum APHO3ISC @
T |Aph. ovalisporum APHIIE @
Ana. bargi ANAZBIA («AF1€0256) @
Aph, ovalisporum UAM290 @
Aph, ovalisporum UAM291 @
Aph. ovalisporum FAS-AP1 EU0TE457@

2 04 AN
:‘ N4, varati 'ATI..' 2941
MNosioc fnckia 1AM M
Prankicitvix agardhy CCAP 14
1«1,.1:[37!’15“ -1

P l‘L\l\’l aana 5. 1

~»

67/ 63/ 64

1004 97/ 100

100 £ 100 100

Aph. sp. (flos-aquae) 10EG @
Aph. flos-aquae PCC 7905 AJ133154
Aph. sp. 30D11 @

Aph. sp. T183 AJ1331155

Aph. sp. (flos-aguae) 10E9® |
Aph. gracile 1tu26516 AJE30445

Aph. sp. 14E6 C

Aph. sp. 16D11 ©

Aph. sp. 06D11 O

Aph. sp. (flos-aquae) 22D11 @

94/ 85/ -

100/ 100/ 100

79/ 8o -

Aph. aphanizomenoides 22F6.1 C
Ana. flos-aquae NIEST3 AY701573
—| Ana. kisseleviana TAC34 AYT7(1558
Ana. kisseleviana NIEST4 AY701557
Aph.
Ana.
Aph,
Aph.
Aph.
Aph.
Ana.

Stuken et al. (2009) — J. Plank. Res. 31 (5): 465-480.

16S rRNA gene
1059 bp

® CY:N p_roducer
O CYN not detected

aphanizomenoides 22C4.9 0

bergii ANA283D O | I
aphanizomenoides ANA235C ©
aphanizomenoides ANA280B C
aphanizomenoides ANA237D O
aphanizomenoides ANA21TA O
bergii ANA283B O

Ana. bergii ANA3G0B O
Ana. bergii ANA3G0H O
Ana. bergii ANA3G0D ©
Ana. bergii PMC215.03 ©

65/ 63/ B2 || Ana. bergn LIEOZAB ©

1007 100/ 100 Ana, bergii ZIE26AB O

L Ana. bergii LIED1AB O
Ana. bergii ANA3G6A O

Ana. bergii ANA366B @

Aph. ovalisporum APH35D @

Aph. ovalisporum KA1.1@

Aph. ovalisporum APH035C @

Aph. ovalisporum APH33BE ®

Ana. bergii ANAZ283A (=AF160256) @

Aph. ovalisporum UAM290 @
Aph. ovalisporum UAM291 @

Aph. ovalisporum FAS-AP1 EU0T6457 @




Anabaena bergll Ostenfeld 1908

Sitka vlakna
4.2-5.6 (6.5) um

Akinety
(8.4) 13-16 x (9.8) 11-23 um

M-%:J:’LL RISRS'S (188

(Hindak 2000)
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Machovo fishpond, Czech Republic
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Anabaena recta ceiter & rutner 1935
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Sitka vlakna

5-6 um

Akinety
19-24 x 12-14 um

(Cronberg & Komarek 2004)



SphaerospermopsIs zapomsiov et al. 2010

Zapomeélova et al. (2009) — J. Phycol. 45: 1363-1373.

16S rRNA gene
1318 bp

0.

-

ageT

TBIE5 planktonic Anabaena spp. + Aphanizomenon spp. (54 OTUs);
—-—f——__":—_II incl. An. compacta 06-02 (FM161347)

B8/T3

B2/-

An. oscillarioides BECID32 (AJB30427)

55/55 100/99 :_______,—B—l Cuspidothrix (Aph.) issalschenkoi (4 OTUs)

=

ﬁ._——__:_:j Trichormus variabilis (2 OTUs)

An. augstumalis SCMIDEE JAHMEE/Ma (AJ530458)

An. oscillarioides BO HINDAK 1984/43 (AJE630428)

Mostoc sp. 152 (AJ133161)

G2

10059 [ An. bergii (AF160256) o
L Aph. ovalisporum FAS-AP1 (EUDTE45T)

E | Anabaenopsis sp. + Cyanospira rippkae (3 OTUs)

Maodularia spp. (3 OTUs)

o675 An. kisseleviana TAC34 (AY701558) i‘@
T&TE) | An. kisseleviana NIEST4 (AYT01557) M©®§
990991 | Ap, reniformis 06-01 (FM#3134 W@@ e*

An. reniformis 07-01 (FM1A_X @@
— Aph. aphanizomenoides 04

Raphidiopsis spp. (2 OTUs
— H | Raphidiopsis spp. ( )

Cylindrospermopsis raciborskil (7 OTUs
M ¥l P P ( )

Synechococcus sp. MU28s07 (AM258221)



SphaerOSpermOpSiS reniformis (Lemm.) Zapomélova et al. 2010

Anabaena
reniformis

—Sphaerospermopsis
reniformis

(Zapomélova et al. 2009)

Prdmeér otadek
12-23 um

Sitka vlakna
(3.2) 3.5-5.5 um

Pésak fishpond
Czech Republic

Akinety
8.5-11.2 x
X 8.5-11.2 um

(Aptekar’ 1927)

VySehrad fishpond
Czech Republic




Sphaerospermopsis aphanizomenoides o zapomsiova et al. 2010

(Hindak 2000)
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Aphanizomenon
aphanizomenoides

—Sphaerospermopsis - :
aphanizomenoides S_lrka vlakna (1.5) 3-5.5 (7.2) um
Akinety (4) 6.6-14.6 x (4) 6.6-14 um

A Y 7 .
] v
1 a A - R S o . A At M TN ¢ i *s 1 .
e n AnzA B ITG VR Ay Al DA R A '( e, “ ¥ A BT Y SURAR Y J 2 : /
IR ! OON C . 3 : p
& & 3
4
5 A ]
.s_.} / ¢
“a v - ‘,~ w' v‘-\ ~- = .-:0'
\ B A . .,(.,‘"; §-F —\‘ AR S o
DAL A il . AR SR

\o - - — —
LD AN O3 O S P O AN -W'*r-v—..n.
Y e Ay

o D —Sar e T s e
\-\‘A

P - .’* P T

,-—-A
X ‘{ {’ h_.JLx.I:‘..;H] CANTD

> AT e Y =t
.~ [ 4 N
S : ! \J/“ M o e ’\,
- “\ o —— ~

.

PEEGP P T CTSRES




Sphaerospermopsis kisseleviana (enkin) zapomsiova et ai. 2010

Anabaena
kisseleviana

)
4 5
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—Sphaerospermopsis
kisseleviana
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/u\\_ y/ _s
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Sitka vlakna 6-8 um
Akinety 15-21 x 14-18 um

A
Y27
Geis
<2

(Kiselev
in Starmach
1966)
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Kasumigaura lake,
Japan




Anabaena eucompacta Li & M. M. Watanabe 1999

Sitka vlakna
3-5.6 um

Akinety
6.6-12 x 6.3-9.6 um
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|Cana Cronberg & Komarek 2004
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Anabaena torques —reginae komarek 1984
syn. Anabaena oumiana w. watanae 199

A.oumiana

Sitka vlakna
5.5-7.6 um

Akinety
10-14.5 x
x10-14.5 um




Dalsi ,Dolichospermum-like” a ,Anabaena-like”

morphospecies bez objasnene fylogeneze

Evropske morphospecies:

berezowskKii (Usacev) Wacklin et al. 2009
.delicatulum (Lemmermann) Wacklin et al. 2009
eIIipsoides (Bolochoncev) Wacklin et al. 2009
farciminiforme (Cronberg & Komarkova-Legnerova) Wacklin et al. 2009
halbfassii (Bachmann) Wacklin et al. 2009
heterosporum (Nygaard) Wacklin et al. 2009
Iongicellulare (Pankow) Wacklin et al. 2009
Macrosporum (Klebahn) Wacklin et al. 2009
perturbatum (Hill) wacklin et al. 2009

: SkUj ae-laxum (Komarek & Zapomélova) Wacklin et al. 2009
. solitarium (Klebahn) Wacklin et al. 2009

zinserlingii (Kosinskaja) Wacklin et al. 2009

. salina Liebetanz 1925

. elliptica Lemmermann 1898

levanderi Lemmermann 1906

. Miniata skuja 1956

>>»>»>U0000U0000U00U



Dolichospermum longicellulare eankow wackin et al. 2000

(Komarkova-Legnerova
& Eloranta 1992)

Sitka vlakna
5-6 um

Akinety
9-12 x 8-11 um

(Komarkova-Legnerova& Eloranta 1992)



Dolichospermum longicellulare eankow wackin et al. 2000

rybnik Studna
u FrantiSkovych Lazni




Dolichospermum longicellulare eankow wackin et al. 2000




Dolichospermum longicellulare eankow wackin et al. 2000




Dolichospermum longicellulare eankow wackin et al. 2000




Dolichospermum longicellulare eankow wackin et al. 2000




Dolichospermum longicellulare eankow wackin et al. 2000

(Komarkova-Legnerova
& Eloranta 1992)

Sitka vlakna
5-6 um

Akinety
9-12 x 8-11 um

(Komarkova-Legnerova& Eloranta 1992)



Dolichospermum longicellulare eankow wackin et al. 2000

« Uspésné sekvenovan 16S rRNA gen 4 kmenu

* na zaklade podobnosti sekvenci (megaBLAST)
se zda, ze bude spadat do pribuzenstvi
Cuspidothrix issatschenkoi




Dolichospermum berezowskKii wsasev wackin et . 2000

Sitka vlakna s o ,

] ‘ . (Komarkova-Legnerova

5-7 (10) um . S & Eloranta 1992)
Akinety B e W

18-25 (30) x B AR SRR G




DOI'ChOSpermum dellCatU|Um (Lemmermann) Wacklin et al. 2009
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Sitka vlakna
3-4.5 um

Akinety
7-19 X 5-8 um
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(Compére 1970)



Sitka vlakna
(5) 6.4-8 um

Akinety
20-42 x (8) 9-10.5 um




Dolichospermum farciminiforme

(Cronberg & Komarkova-Legnerova) Wacklin et al. 2009

(Cronberg & Komarkova- -
-Legnerova 1988) Sitka vlakna

4.3-5.7 um

Akinety
22.8-30 x

()
)

=¥ & Cronberg &Ko



DO“ChOSpermum halbfaSS” (Bachmann) Wacklin et al. 2009

Sitka vlakna
~3.5 um

Akinety
~ 18 X5 um

(Bachmann
in Geitler 1932)
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(Nygaard 1949)
(Nygaard in
Starmach 1966)

Dolichospermum heterosporum ygaar) wackin et al. 2000




Dolichospermum macroSporum (e wackin et ai. 2009
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N Sitka vlakna
- 5-6.5 (8-10?) um
R Akinety
R 17-35 x 11-21 um
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(Klebahnin (Komarek &
Geitler 1932) Zapomeélova 2008)




Sitka vlakna
(5) 7-9 (10) um

Akinety
(11) 13-18 (23) x
X (9.5) 11-12.5 (14) um
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Dolichospermum skujae-laxum

(Komarek & Zapomélova) Wacklin et al. 2009

(Hill 1956)

Sitka vlakna
5-6 um

Akinety
7-10 X 5-6 um




Dolichospermum solitarium  ievann wackin et ai. 2000

(Skuja in Starmach 1966,

G Y Vo aa
Klebahn in Kondrateva 1968) Q L, (_) e s SC

- — — x

Sitka vlakna
6.5-10 (12) um

Akinety
20-45 x 10-16 um

% '.
3

(Komarkova-Legnerova & Eloranta 1992)



Sitka vlakna
(4.6) 5.7-7 (9) um

Akinety
13.8-34.5 x 8-13 um

(Komarkova-Legnerova
& Eloranta 1992)




Anabaena salina Liesetanz 1025

Sitka vlakna
~2.5 um

Akinety
~4.7x 3.9 um

(Liebetanz in Starmach 1966)

Cluster of Anabaena bergqii,
Aphanizomenon ovalisporum etc.

el



Anabaena e”IptICa Lemmermann 1898

Sitka vlakna
~7 um

Akinety
7-8 X 6-7 um




Anabaena |evander| Lemmermann 1906
)

Sitka vlakna
4-6 um

Akinety
19-45 x 8-15 um

(Frémy
in Starmach
1966)




Anabaena miniata s sss

(Skuja in Starmach 1966)

Sitka vlakna
1.5-1.7 um

Akinety
9-13 x 2-3 um




60\‘6asn.V'C6 Dolichospermum ‘

— cca 46 planktonnich druht

Sphaerospermopsis
— cca 3-6 planktonnich druhu

Anabaena
— cca 56 bentickych druht

ANABAENA

Chrysosporum
— 2 planktonni druhy

. | Nerevidované Anabaena-like taxony
"4 — cca 20 planktonnich dr
— cca 19 bentickych/ perifyt. druht

APHANIZOMENON

Aphanizomenon
— cca 9 planktonnich druht

Cuspidothrix
— 5 planktonnich druht

.°‘a Unrevised Aphanizomenon-like taxa
— cca 1-2 planktonni druhy







