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Systematika zelenych kokalnich ras

starsi systém zalozeny na morfologickych znacich je nahrazovan moderni
systematikou stavénou na molekularnich datech




Systematika zelenych kokalnich ras

» Dbiologicky koncept druhu
* U naprosté vetsiny zelenych kokalnich fas nebyl sex pozorovan

Genotypes: del] del2 del3 psel psel pse3 psed

No. of tested

4 25 3 17 4 2 b

straing

dell 392 133 10 118 8 4 10
del2 723 16 5 12 16
del3 0 72 10

psel 118 il : 12
psel

paed 19 17

pied 41




Systematika zelenych kokalnich ras

morfologicky koncept druhu
« druhy jako nejmensi morfologicky rozeznatelné skupiny organismu




Systematika zelenych kokalnich ras

* morfologicky koncept druhu
» proslula Ceskoslovenska morfologicka Skola
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Systematika zelenych kokalnich ras

» fylogeneticky druhovy koncept
« druh jako nejmensi skupina organismu sdilejici unikatni kombinaci
molekularnich znak
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Systematika zelenych kokalnich ras
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Evoluce zelenych ras

C. Paleozoic to Mesozoic Era:

Carboniferous-Cretaceous Pariod Freshwater A Chlorophyceae
{approx. 360-65 MY ago) Iﬁ% + Chlorg- and Trebouxiophyceas .
= ; (Chlorophycaae dominated freshwater Trebouxiophyceae

phytoplankton communities aftsr the Ulvophyceae

Parmianriassic mass extineilon

o Chlaroph
-ljeh:-nphv\:m e.3. Uvales 250 MY ago) P y‘ta — Chlorodendrales
s . inly Charales
Dasycladales, Bryopsidales, Streptophyle algae (mainly p d fieldial
Cladopherales) aliz_ndh.'-‘_‘:.'gna;lr:rt'atma:tj Jants first et Nl seudoscourteldiales
. i . + Embryophyte water plants (firs aguatic \ \
E:,n,:',:ﬂ,phm (eg. angiosperms: early Crelaceols Period) Coceoid prasinophytes

Pyramimonadales)

Mamiellales
Pyramimonadales

Mesostigmatophyceae
anpdadapive ':;T.::m Chlorokybophyceae
« Grachal reduction in Klebsormidiophyceae
cliversity and abundance of
stieptophyle gresn algae Zygnemophyceae
. ) (sxception: svoltionany diverefication i |
E'uprifv?f.-ﬁfﬂf}' l‘\ ’1 il speciation of the Zyorematales . Streptophyta | Coleochaetophyceae
duting the Jurassic and Crats Period)
Devonian Feriod uning UrAssc relaceniis Fenod) | I n Charo phyceae
(approx. 490-400 MY agc) Embryophytes
h
B Ulvophyceae %;, :
Chlorophyta  [™ Chlorophyceae il

i Trebouxiophyceae
k! v G of arhad i

| ; crioropnyis ¥ Chlorodendrales {2

- Charalas (zanzwars - branched fMlamens o ganized as . .

\ g d’# i £ amain axie and whaots, resombling Equisowr) ™ Coccoid prasi noph‘ftes

P y Colacchnstales (parenchymatecus bramched flamsnts .
Ancient Ch & ;f’
sli.al'mauai"?.fﬁﬂfm s afg&gﬁ@@j& *‘f Zygnematal s (confugating graen algas; Nephroselmidophyceae
*pracinophyte’ flageliates L5 f& & unicells or unbranchzd filaments ) PVCHDCOOC&CGEG
andfor coceaids A¥ c}.@\ ‘{& Klabeamidiaios and Enfransis . .
|unbranched flaments] Coccoid prasmopﬁ@yt_ey*
u u N Prvconiast "ma,,d"’c,'}:rmm Mamiellales (=
& as 1 .
veor Prragmoplast ¥ Dipata, sarcinok) Pyramimonadales @

A. Meoproterozolc Era: \— - @
Cryogenlan—Edlacaran Perlod Freshwater Ch Iorokybla!es i)
{approx. B50-540 MY ago) Klebsormidiales fﬁl

Zygnematales ?\
R — — Coleochaetales_ ‘,
rarre and b chish unknecwn ancesion of sxdal P ineanes — - e
lelnsphaerids and [asmanr[(t.,_l irsshwnierflagel lntes, coneoids, Streptophyt‘a Charales
ancestors of adart "pasnophyies’ salcinoids and filamans

ancestors of Mesostigma
izzaly groon flagcllates and "em:mjen and Chionokybus [scaly

u'_l.ﬁéli_, Treshwatar Nagelatas)

CHLOROPHYTA STREPTOPHYTA Streptophyte algae

Becker & Marin (2009): Annals of Botany 103:999-1004

Embryophytes
Prasinophytes




Paleoproterozoic | Mesoproterozoic I MNeoproterozoic I Paleozoic

—— Mesostigmatales

Chlorokybales

936 Mya

Klebsormidiophyceae

vi 4 Cryogenian

vVoluce zeienycn ras | ;

I

| 1558 M |
| e | | Rhodophyta

|

I | 1185 Mya |
- - - = _l : Chlorophyta

Primary endosymbiosis ? t 1

| o

|

|

I

|

Boring billion 1]
Charophyceae E‘
a
725 Mya ]
r————————————— (oleochaetophyceae :é
c | g
2 — Zygnematophyceae
T: L|I_|: Tracheophytes
: ; Bryophytes
Z 2 450 Mya
1200 1000 800 600 400 Mya
TRENDS in Plant Science
Chlorophyta Streptophyta
hloroplast (hioroplast
Ribubos el 5 besphos phate Ribulose -1, 5bisphospha e

I €0, i 0, | 0, io;

N ool . Sl

T T
Becker (2013): Trends in Plant Science 18, 180-183 i #J« . ‘fa:



Chlorophyta

core
chlorophytes

Ulvophyceae

Chlorophyceae
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prasinophytes
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Chlorophyceae

Cladophorales
e.g. Cladophora, Chaetomorpha, Boodlea, Valonia

Blastophysa
Dayscladales
e.g. Acetabularia, Neomeris, Batoph

Bryopsidales
e.g. Bryopsis, Halimeda, Codium, Caulerpa

Bornetella

T hliales
e.g. Trenrepohha, Cephaleuros

Ignatius clade
Ignatius, Pseudocharacium

Ulvales
e.g. Ulva, Acrochaete, Blidingia

Phaeophila, Bolbocoleon

Ulotrichales
e.g. Acrosiphonia, Monostroma, Ulothrix, Pseudendoclonium, Giloeotilopsis

1
Desmochiloris, Halochlorococcumn, Pswdoneochlolis,l Trichophilus

Ulvales-Ulotrichales

o 4ﬁé;>hroselmido-

@/ phyceae R

( @ )
Prasinococcales

Palmophylales

Oltm iellopsidales
Oftmannsiellopsis, Dangemannia, Halochlorococcum marinum

Oedogoniales
e.g. Oedogonium, Oedocladium, Bulbochaete

Chaetophorales
eg. Cgaerophom. Stigeoclonium, Uronema

Cha
“m”:lms Floydiella

Chlamydomonadales
e.g. Chlamydomonas, Volvox, Chloromonas, Dunaliella, Carteria, Hafniomonas

e.g. Hydrodictyon, Pediastrum, Bracteacoccus, Sc
Leptosira

Chiorellales
e.g. Chlorella, Nanochloris, Prototheca

Pedinomonas

Monoraphidi

Qocystaceae
e.9. Oocystis, Lagerheimia

Microthamniales
e.g. Microthamnion, Fusochloris

Trebouxiales
e.g. Trebouxia, Asterochloris, Myrmecia

Prasiola clade
e.g. Prasiola, Rosenvingiella, Stichococcus, Raphidonema, Pabia

Watanabea clade
e.g. Dictyochloropsis, Watanabea
stis clade
e.g. Choricystis, Botryococcus, Coccomyxa

Coenocystis, Lobosphaera, Picochlorum, Xylochloris, Geminella

Chlorodendrophyceae (*prasinophyte” clade_IV)
Tetraselmis, Scherffelia

Leliaert et al. (2012): Critical Reviews in Plant Sciences 31:1-46
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Chlorophyceae, Selenastraceae

« protahlé, jehlicovité bunky

« rody a druhy tradiCne rozliSovany pomoci tvaru bunek a kolonii,
usporadani autospor, tvorby slizu, a pfitomnosti pyrenoidu

« Monoraphidium a Ankistrodesmus polyfyletické
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Krienitz et al. (2001): Journal of Phycology 37: 852—865



Chlorophyceae, Selenastraceae

Table 2 Genera of Selenastraceae confirmed by 185 rRNA gene phylogeny and their main diacritic morphological characteristics

» pocatek revize jednotlivych rodd ..

Drawing Main diacritic morphology
Ankistrodesmus e Tm—— Needle-shaped cells, in colonies, parallel arrangement of
"\k,__‘___c?, aulospores

- r Raphidocelis subcapitata CB 2009/37
g“é}l{i' Raphidocelis subcapitata KR 1991/19

" “Selenastrum capricornutum” NIVA-CHL 1 (AF169628)
- Raphidocelis subcapitata MDL 1/12-3 (AY846381)

Raphidocelis clade

Monoraphidium-like.
1 | clade

Vionoraphidium-like-1| clade

Kirchneriella

Loey |Monoraphidium convolutum AS 7-3 (AYB46377)
1001100 Monoraphidium convolu
KR 1981/262

10100 _| Monoraphidium dybowskii SAG 202-7e (Y16939) ]

091 | pMonoraphidium dybowskii CB 2009/27 » ik
Monoraphiidrum

ranger | Monoraphidium pusillum (AY846376)
TR | Moneraphidium contortum (AY846382)

101000 | “Monoraphidium minutum” AS 3-5 (AY846380)
10010 ' Nephrochlamys subsolitaria SAG 243-2a

] Nephrochlamys clade

Nephrochlamys

181100 Ankistrodesmus gracilis KR1981/231 . .
] Ankistrodesmus-like-1 cladg

100100 g pistrodesmus gracilis SAG 278-2 (Y16937)

Ankistrodesmus-like-
Il clade

R f
SAG 202-6
Rhombocystis complanata KR 1998/2 :| Rhombocystis clade
Quadrigula closterioides SAG 12.94 (Y17924)
10sn  Podohedriella falcata SAG 202-2 (X91263)
B0 Monoraphidium neglectum SAG 48.87 (AJ300526)
10100 Ankistrodesmus fusiformis SAG 20005 (X97352)
Toanto Ankistrodesmus stipitatus SAG 202-5 (X56100)

1 o100 Monoraphidium saxatile T-9d (AY846385)
100100 | Moneraphidium saxatile T-5w (AY846384)

Padohedriella

Quadrigula

Raphidocelis

Tetranephris brasiliensis Comas 1991-6

Tetranephris brasiliensis KR 1989/26
Tetranephris brasiliensis CB 2009/7

1.0/88]

o

482

10100 Tetranephris clade

100100

Rhombocystis
Menoraphidium terrestre SAG 49,87 (Y17817)

[ — Monoraphidium sp. ITAS 9/21 14-6w (AY846379)

Kirchneriella dianae ACOIl 287

Dgey — Q0w -

sutew.  0ONO01 Kirohneriella aperta (AJ271859)
Kirchneriella obesa ACOI 3125

Selenastrum bibraianum SAG 12.94 (Y16938)

585 L Selenastrum bibraianum CB 2009/41

Kirchnerielfa clade
10100/ Selenastrum
100100

:I Selenastrum clade

-~ Monoraphidium braunii SAG 2006 (Aj300527)
0sder 9% | - Monoraphidium griffithii AN 7-8 (AY846378)
VeT!
7170 Monoraphidium pusillum Pic 8/18 p-Tw (AY846383)

Terranephris

Monoraphidium contortum AS -11 (AY846375)

Krienitz et al. (2011): Journal of Phycology 47: 880—893

Krienitz & Bock (2012): Hydrobiologia 698: 295 — 326

Semilunate- to crescent-shaped cells, in colonies, serial
arrangement of autospores

Needle- to rod-shaped cells, solitary, serial arrangement of
autospores

Semilunate-shaped cells, in colonies, serial arrangement of
autospores, widening mother cell wall

Needle-shaped cells, solitary, heteropolar, serial
arrangement of autospores

Cylindrical cells with rounded ends, in quadricellular
colonies, parallel arrangement of autospores

Capricorn-shaped cells, arcuated, solitary or in irregular
colonies, serial arrangement of autospores

Cells rhomboidal with slightly thickened poles, solitary or
colonial, parallel arrangement of autospores

Semilunate-shaped cells in regular colonies, parallel
arrangement ol autospores

Bean-shaped cells in quadricellular colonies, touched at the
poles, serial arrangement of autospores



Chlorophyceae, Selenastraceae

Table 2 Genera of Selenastraceae confirmed by 185 rRNA gene phylogeny and their main diacritic morphological characteristics

Genus Main diacritic morphology

Ankistrodesmus s o Needle-shaped cells, in colonies, parallel arrangement of
autospores

Kirclmeriella £, Semil to -shaped cells, in colonies, serial
arrangement of autospores

Monoraphidivm Needle- to rod-shaped cells, solitary, serial arrangement of
autospores

Nephrochiamys \ Semilunate-shaped cells, in colonies, serial arrangement of
autospores, widening mother cell wall

Padohedriella Needle-shaped cells, solitary, heteropolar, serial
arrangement of autospores

Quadriguia R N lindrical cells with rounded ends, in quadricellular
q
colonies, parallel arrangement of autospores

Raphidocelis T oo Capricorn-shaped cells, arcuated, solitary or in irregular
<" o colonies, serial arrangement of autospores

Cells rhomboidal with slightly thickened poles, solitary or
colonial, parallel arrangement of autospores

Selenastrum p Semilunate-shaped cells in regular colonies, parallel
| arrangement of autospores

Terranephris Bean-shaped cells in quadricellular colonies, touched at the
poles, serial arrangement of autospores

Krienitz et al. (2011): Journal of Phycology 47: 880—-893
Krienitz & Bock (2012): Hydrobiologia 698: 295 — 326



Chlorophyceae, Selenastraceae

Table 2 Genera of Selenastraceae confirmed by 185 rRNA gene phylogeny and their main diacritic morphological characteristics

Genus Drawing Main diacritic morphology

Ankistrodesimus Needle-shaped cells, in colonies, parallel arrangement of

autospores

Kirclmeriella Semilunate- to crescent-shaped cells, in colonies, serial
arrangement of autospores
Monoraphidivm Needle- to rod-shaped cells, solitary, serial arrangement of
autospores
Nephrochlamys Semilunate-shaped cells, in colonies, serial arrangement of
autospores, widening mother cell wall
Padohedriella Needle-shaped cells, solitary, heteropolar, serial
arrangement of autospores
Quadrigula Cylindrical cells with rounded ends, in quadricellular
colonies, parallel arrangement of autospores
Raphidocelis Capricorn-shaped cells, arcuated, solitary or in irregular
colonies, serial arrangement of autospores
Rhombocystis Cells rhomboidal with slightly thickened poles, solitary or
colonial, parallel arrangement of autospores
Selenastrum Semilunate-shaped cells in regular colonies, parallel
arrangement of autospores
- 4 \ Terranephris Bean-shaped cells in quadricellular colonies, touched at the
» &: poles, serial arrangement of autospores
Nephrochlamys (-

Krienitz et al. (2011): Journal of Phycology 47: 880-893
Krienitz & Bock (2012): Hydrobiologia 698: 295 — 326



Chlorophyceae, Scenedesmaceae

« Scenedesmus — popsano pres 450 druhu a vnitrodruhovych taxonu
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Chlorophyceae, Scenedesmaceae

 Scenedesmus — hladka BS, sliz
 Desmodesmus — zebra, ostny, ...

S
35"1“‘1 Scenedesmius
o SEFratug
ﬁes‘ﬁ" (He. 1975178
Scenedemus
bicellularis
{He. 1980-16)
Scenedesnies
arthrodesmi-
Jormis ¢ 139 Scenedesmus
. 33 w - - -u
Samfiefgf:ﬂ spec. ” dﬁg?fgi?:}m S. raciborskii
Scenedesmus lefevrei
VAr. BHlzzemensis foe
(An 1996-11) Scenedesmus
Scenedesmus
raciborskit
(AD 1995-5)
D. armatus
Seenedesmus (. na Tetradesmus

pectinatus (i) Wisconsinensis

var. reginae

Enallax acutiformis (Genern 16%)

(SAG 276123
Scenedesrmt
Terradesmits s

. . . QCumInaties / :
WIESCONSINENsis )
Ao Chn &) (He.1988-2)- g?g
.
QTO%OIQ& v '7.’:'.

An et al. (1999): Plant Biology 1, 418-428

D. communis



Chlorophyceae, Scenedesmaceae

« Acutodesmus — hladké bunky, ostré konce bunék, bez slizu
A. acuminatus a
- o A. reginae
/ S. raciborskii An 1996-5 \ A. obliquus

| 8. obtusus Heg 1980-9 |

~— S. hindakii SAG 47V A. de_sertic_:ola -A
A. bajacalifornicus a

Scenedesmus | aiiees

/ﬂsconsmensfs An§=
f

i A obliguus UTEX1450\_e8ma

' _ saisdieliee
T _ ’
A. acuminatus Heg 1986-2 A

N 4

Te— BB/B0/BESE . 7 i i -
Acutodesmus / A. regularis Heg 1998-2 P ‘

-03/7075 ‘
A. peciinatus An 111a 4 R
In' TUOE/EE/6EE \

B6/78/-/54
S. arcuatus var. arcuatus Heg 1987-7

S. arcuatus var. platydiscus Heg 1976-18
S. arcuatus var. platydiscus UTEX 2457

e
— R

Scenedesmaceae incertae sedis

Hegewald & Wolf (2003): Plant Systematics and Evolution 241, 185-191



Chlorophyceae, Scenedesmaceae

« Pectinodesmus — ostré konce bunék, podélna zebra na BS, bez slizu
- P. pectinatus R O i
* P.regularis

.

1B0S6v21v) 22 XALN Soija0 SusaRT

Hegewald et al. (2010): Phycologia 49, 325-335



Chlorophyceae, Scenedesmaceae

« Enallax — podélna zebra na BS, bez slizu, “coenobialni Coelastrella
 E. acutiformis
 E. coelastroides, E. costatus

\'

—

MR g
sy Y

E. acutiformis

E. costatus



Chlorophyceae, Scenedesmaceae

* Verrucodesmus — granulovana bunécna sténa
* V. verrucosus, V. parvus

1.0/97/

o4/! Pectinodesmus holtmannii Krienitz 2005-5 (JQ082334)
Pectinodesmus holtmannii Krienitz 2005-7 (JQ082335)
[ Pectincdesmus pectinatus Chic10/23P-9w (JN703737)
Hechnodesmus pecb»am: An m (AJ237954)

-1(JQ240281) g

1.0/89/ Pedmodosmus peclmalus An 114 (AJ237955)
73199 N o ctinodesmus pectinatus ﬂemlé ‘:97933%2 (dooszsa% %

Pectmo smus pectinatus Krieni Q082 i 2
51 Pectinodesmus pectinatus CCAP 276/40(JQ082314) Pectinodosmus pectinalus st 8
51/51 Pactinodesmus pectinatus Krienitz 1980-306 (JQ240278) 2
0.95/56 Pectinodesmus pectinatus Oak 5-18 (JN703736) 3
6‘6/81 1 Poclmdesmus regulans CCAP 276-56 (JQ0B2323) s
H Id 1998-2 (AY170857) L
F . Heg 2001-2 (JQ240280)

Pectinodesmus pectinatus Krienitz 1979-308 (JQ082328)
Pectinodesmus pectinatus Krienitz 1979-307 (JQ240283)
Pectinodesmus pectinatus Krienitz 1981-313 CCAP 276/52 (JQ082332)

L Pectinodesmus pectinatus CCAP 276/51 (JQ082321)

-165/
ol Cg:l;::mm astroideum STA':: S;:‘B; ;‘310(3;2?3)572) Hegewald 1971-157 I Coelastrum
rum riicroporum S V. panvus (JQ240288) Verruco-

V. desmus
Coefastrella spec. SAG 317-5 (DQ375096) Hegewald 1971-62 (JQ240289)
Coelastrella spec. Pic 6/16T-1W (DQ417571) | Coelastrella

C arcuata var. platydisca UTEX 2457 (AJ400491)
Comasiella arcuata var, platydisca Hegewald 1976-18 (AY170855) Comasiella
Comasiefla arcuata Hegewald 1987-7 (AY170854)
Chodatodesmus spec. "Antarctic™ (AM419228)
v Chodatodesmus mucronulatus Chodat 182 (JQ240287) I Chodatodesmus
99/100 ct Hegewald 1973-25 (JQ082315)

0.99/96/
100, _ng‘— Enallax acutiformis UTEX 416 (AJ400490)

Enaltax acutiformis SAG 276-12 (AJ237953) Enallax

spec. NDem8/18T-11W (DQ417550)

Scenedesmus spec. Mary 9/21BT-16W (DQ417569)

Acutodesmus distendus CCAP 276/37 (JQ082322)
Acutodesmus distendus CCAP 276/52 (JQ082313)

1986-2 (AJ237949)
Acutodesmus acuminatus CCAP 276130 (JQ082312)

Acutodesmus acuminatus Krienitz 1979-344 (JQ082330)
Acutodesmus acuminatus UTEX 415 (AJ249511)

Acutodesmus reginae CCAP 276/66 (JQ0B2326)
Acutodesmus reginae Geneve 165 (AJ237951)
Acutodesmus nygaardii CCAP 276/50 (JQ082320)
100’99 Acutodesmus nygaardii CCAP 276/62 (JQ082325)

Acutodesmus bajacalifornicus BCP-LG2-VF16 (AY510468)
Acutodesmus bemardii Krienitz 1980-340 (JQ240282)
Acutodesmus obliquus MPI (AJ249509)

Acutodesmus obliguus UTEX 2630 (AJ249507)

Acutodesmus obliquus CCAP 276/48 (JQ082318)

Acutodesmus oohqw.s CCAP 276/57 (JQ082324)

s var. L Chodal 163 (J0240286)

1.0/90

Hegewald et al. (2013): Fottea 13, 149-164




Chlorophyceae, Scenedesmaceae

* Chodatodesmus — jednobunécny, eliptické, hladké bunky
« C. mucronulatus

1.0/97/
94/99_ Pectinodesmus holtmannii Krienitz 2005-5 (JQ082334)
Pectinodesmus holtmannii Krienitz 2005-7 (JQ082335)

I Pectinodesmus pectinatus Chic10/23P-9w (JN703737)
Pechnodesmus pecfmstus An m (AJ237954)
2001-1(JQ240281)
1.0/89/ Pectrnodesmus pec(:na!us An 114 (AJ237955
rom | e s o 05 08 027
lesmus inatus Krieni i i
51/ Pectinodesmiss pectinatus CCAP 276/400Q082314) Pectinodosmus pectinalus sk
51/51 Pactinodesmus pectinatus Krienitz 1980-306 (JQ240278)
Pectinodesmus pectinatus Oak 5-18 (JN703736)

snwsepounsad

bl Peckodsemus tepuels COAP 216,80 (0002223)
Id 1998-2 (AY170857)
1. F 2001-2 (JQ240280)

Pec!modesmus pectinatus Krienitz 1979-308 (JQ082328)
Pectinodesmus pectinatus Krienitz 1979-307 (JQ240283)
Pectinodesmus pectinatus Krienitz 1981-313 CCAP 276/52 (JQ082332)

L Pectinodesmus pectinatus CCAP 276/51 (JQ082321)

Coelastrum astroideum SAG 65.81(GQ375089) I Coelast
v Hegewald 1971-157 oelastrum
Coelastrum microporum Tow ?"g;M (DQ417572) V. panus (JQ240288) Verruco-
verucosus | desmus
Hegewald 1971—62 (JQ240289) l
Coelastrella

Coelastrella spec. SAG 317-5 (DQ375096)
Coelastrella spec. Pic 6/16T-1W (DQ417571)
Comasielfa arcuata var. platydisca UTEX 2457 (AJ400491)

Comasiella arcuata var, platydisca Hegewald 1976-18 (AY170855)

Comasiella
Comasiefla arcuata Hegewald 1987-7 (AY170854)
Chodatodesmus spec. “"Antarctic™ (AM419228)
i Chodatodesmus mucronulatus Chodat 182 (JQ240287) I Chodatodesmus
99/100 Ch dle Hegewald 1973-25 (JQ082315)

0.99/96/
100, J_Q_Qr Enallax acutiformis UTEX 416 (AJ400490)

Enallax acutiformis SAG 276-12 (AJ237953) Enallax

spec. NDem8/18T-11W (DQ417650)

Scenedesmus spec. Mary 9/21BT-16W (DQ417569)

e L ]

Acutodesmus distendus CCAP 276/37 (JQ082322)
Aculodesmus distendus CCAP 276/52 (JQ082313)
1986-2 (AJ237949)
Aculodesmus acuminatus CCAP 276/30 (JQ082312)
Acutodesmus acuminatus Krienitz 1979-344 (JQ082330)
Acutodesmus acuminatus UTEX 415 (AJ249511)
Acutodesmus reginae CCAP 276/66 (JQ0B2326)
Acutodesmus reginae Geneve 165 (AJ237951)
Acutodesmus nygaardii CCAP 276/50 (JQ082320)

109/99 Acutodesmus nygaardii CCAP 276/62 (JQ082325)

Acutodesmus bajacalifornicus BCP-LG2-VF16 (AY510468)
Acutodesmus bemardii Krienitz 1980-340 (JQ240282)
Acutodesmus obliquus MPI (AJ249509)

Acutodesmus obliquus UTEX 2630 (AJ249507

Acutodesmus obliquus CCAP 276/48 (JQ082318)

Aculodesmus oohquus CCAP 276/57 (JQ082324)

S var. es Chodat 163 (JQ240286)

1.0/90

Hegewald et al. (2013): Fottea 13, 149-164



Chlorophyceae, Scenedesmaceae

 Neodesmus — dvoj- €i jednobunécny, ledvinovité €i kapkovité bunky
* N. danubialis, N. pupukensis

Elias et al. (2010): IJSEM 60, 1224-1235



Chlorophyceae, Scenedesmaceae

Hylodesmus — jednobunécny, kulaté Ci protahlé buriky, kortikolni

* H. singaporensis
2

-

»

"‘! g

Scenedesmaceae sp. Mary 8/21 BT-16w, AY197621
N Coelastrum sp strain SAG 32.81, AF388376
oelastrum ast ain SAG 65.81, AF388380 .
Coelastrum microporum strain Kr1980/11, AF388373 Coelastrum
Coelastrum astroideum var. rugosum strain Tsarenko, AF388377 d
Coelastrum pseudomicroporum strain SAG 33.88, AF388381 —_— —
odesmus danubialis strain SAG 17.81, AB0O37086
Pseudodidymocystis planctonica strain SAG 40.98, AB037087
. et sp. nov. CAUP H 8001, FJ436342
Coccoid green alga JL 4-10, AY195082
) Desmodesmus costato-granulatus strain SAG 18.81, X91265 -
Desmodes: communis strain UTEX 76, X73994
- Desmox s pirkolfei strain Hog 81-106 Al 8406 »
Desmodesmus abundans strain UTEX 343, X73095 P
enedesmaceae sp. Tow 8/21 P-14w AY 197639
L} strain UTEX 25632, AJ249514
2/24 P-Bw, AY197634 Desmodesmus
7 Sce smac p. MLO-4, AY 197627 R— .-
Hariotina reticulata strain SAG 8.81, AF388382 .
Pectodictyon pyramidale strain Kr_00_13, AY122334
mus (Acutodesmus) pectinatus var. pectinatus strain An 111A, AB037092
(Acut ) wisconsinensis strain An 41, ABO37097 (f) ( ) (h)
s (Acutodesmus) acuminatus strain Hegewald 1986-2, AB037088 — — —— g —
Scenedesmus bajacalifornicus isolate BCP-LG2-VF34, AY510458
;x‘lr Scenede: yjacalifc s isolate BCP-MX7-VF7, AY510459
Scenede: micus isolate LG2VF16, AF513372
Scenedesmus (Acutodesmus) obliquus strain SAG 276-3a, X56103
Scenedesmus (Acutodesmu rain MPI, AJ240612
Y || Scenedesmus (Acutodesmus) obiliquus strain UTEX 1450, AJ249515
|~ Scenedesmus (Acutodesmus) acutus strain UTEX 72, AJ249513
L— Scenedesmus (Acutodesmus) reginae in SAG 22.81, ABO37096 Acutodesmus
Scenedesm: sp. Tow 9/21 P-1w, AY107641 (sensu stricto)
Scenedesmus (A esmus) diste train Hogowald 1975-267, AB037093
nedesmus (Acutodesmus) des ate BCP-EM2-VF30, AY510460
Scenedesmus (Acutodesmus) littoralis strain ABO55801
F{.xmr Jesmus (Acutodesmus) rubescens strain CCAP 232/1, X74
Scenedesmus (Acutodesmus) dissociatus strain UTEX 1537, AB037084
‘ b Scenedesmus deserticola isolate BCP-SNI-2, AY510462
ticola isolate BCP-EM2-VF3, AY510461
icola isolate BCP-HAF2-VF10, AY510464 —
rotundus strain sp. SEV3VF49, AF513373
Scenedesmus bacillaris strain SAG 21.81, X91266
Coelastropsis costata strain SAG 32.88, AB037083
) Scenedesmus obtusus strain Hegewald 1980-9, AB037091 Scenedesmus
Scenedesmus ovalternus strain SAG 52.80, X81966 (sensu stricto)
y Scenedesmus raciborskii strain An 1996-5, AB037094

Elias et al. (2010): IJSEM 60, 1224-1235



Chlorophyceae, Scenedesmaceae

» krypticka diverzita v ramci druhu Desmodesmus serratus

D. serratus An 43B

D. serratus An 1996-16

D. serratus Heg 1999-15

D. serratus Jeon 1999-11
- D. serratus Heg 1977-114
serratus Heg 1977-146
serratus Heg 1994-4
serratus Heg 1977-153
serratus Heg 1987-16
serratus Heg 1987-18
serratus Heg 1987-28
serratus Heg 1998-39
serratus Tow 10/11 T-1w
serratus Tow 10/11 T-17w

D. serratus Tow 6/16 T-35w
D. serratus Heg 1977-284
D. serratus Heg 1987-32
D. serratus Heg 1987-33

— D. serratus Heg 1988-44
D. serratoides Heg 1994-16
D. perdix An 112a
3 D. perdix Heg 1980-5
19195185 D. perdix Heg 1987-44
D. perdix Heg 1988-33
D. perdix Tow 6/16 T-26w
| D. santosii ACOI 522
D. santosii ACOI 857
= D. santosii Tow 8/18 P-14W
D. pseudoserratus Hinddk 1975-108
|:< D. pseudoserratus An 85A
D. pseudoserratus AICB 410
D. pseudoserratus Heg 1975-178

D. itascaensis Tow 6/3 T-11d
98/100 | D. itascaensis Tow 8/18 P-13w
99 D. itascaensis Tow 8/18 P-1d

D. itascaensis Tow 6/16 T-8w
D. elegans AM228922
100

-186/- |

80/99/88

SRR EEEES

91/91/89

-178/-

D. elegans Tow 8/18 T-10w
— D. elegans AM228918
D. elegans AM228909
D. elegans AM228908
D. elegans NDem 9/21 T-10w
D. lunarus Heg 1997-15
D. lunatus AM228923
79/79/- D. ultrasq AM228926
87 D. ultrasquamatus AM228913
100 G795 7DD. ll/rr[a.\'qu::f\rg/lagé% 342150-4
21125 | 99 r . regularts
100/100° D- regularis AM228912
D. costato-granulatus AM228917
D. costato-granulatus Tow 10/11 T-3v
D. costato-granulatus AM228916
— D. costato-granulatus AM228911
D. costato-granulatus Itas 6/3 T-2w
D. costato-granulatus AM228910
D. costato-granulatus Itas 2/24 S-1d

88194/
92

98/100/98

—— D. denticulatus AJ237958
r D. denticulatus DQ417529
D. denticulatus DQ417544

Fawley et al. (2011): Phycologia 50, 23-56



Chlorophyceae, Scenedesmaceae

 Coelastrum

C .astroideum ' T C .microporum

SINICE
&RASY.a [ - -

C .pulchrum




Chlorophyceae, Scenedesmaceae

 Hariotina — zebra mezi bunkami
» H. polychorda
 H. reticulata

Hegewald et al. (2002): Algological Studies 105, 51-78



Chlorophyceae, Scenedesmaceae

* Coelastrella — bunécna sténa s zebry
* rod Scotiellopsis synonymni

100 [-Scenedesmus abundans UTEX 343
79 Scenedesmus communis UTEX 76
Scenedesmus pupukensis UTEX 2219
100 D0~ Scenedesmus ovallernus SAG 52.80
60 ~— Scenedesmus producto-capitatus SAG 21.81
Scenedesmus obliquus SAG 276-3a
Scenedesmus rubescens CCAP 23211
66 | 70|~ Scenedesmus vacuolatus SAG 211-8b

Coelastrella multistriata C6-2
60 Scotiellopsis terrestris CCAP 279/1

100 L Scotiellopsis oocystiformis SAG 277-1

Hanagat
Kaufnerova & Elias (2013): Nova Hedwigia 97, 415-428

Desmodesmus

Scenedesmus

; C. striolata

P m

snuwisapauads



Chlorophyceae, Hydrodictyaceae

Pediastrum — popsano pfes 400 druht a vnitrodruhovych taxonu




Chlorophyceae, Hydrodictyaceae

« Pediastrum — parafyleticky taxon, definice novych rodu
« Pseudopediastrum, Parapediastrum, Monactinus, Stauridium

0.01 substitutions/site

100 Pedjastrum angulosum (UTEX 1366)

100795 100' Pediastrum angulosum (UTEX 1370) | Pediastrum
<70/76 Pediastrum duplex (sAG 28.83)
Pediastrum duplex (UTEX 1364)
Hydrodictyon africanum (UTEX 782) | Hydrodictyon
77170 Hydrodictyon reticulatum (CBS)

100 - Pediastrum boryanum (Heg 1976-16)
951100 Pediastrum boryanum v. cornutum (UTEX 470)

V. CC Pseudopediastrum (gen. nov.)
86 Pediastrum kawraiskyi (SAG 35.81)

QON
870

2 Pediastrum simplex (UTEX 1601) ‘
100/100 \ Imp. _ ) Monactinus
\ Sorastrum sp. (UTEX 785) Sorastrum
o Sorastrum spinulosum (UTEX 2452) .
Pediastrum biradiatum (UTEX 37) Parapediastrum (gen. nov.)

s Pedjastrum tetras (UTEX 38)
100 G7|

edjastrum tetras (UTEX 84) Stauridium

a0
100 Pediastrum tetras (SAG 37.81)
\ — Pediastrum privum (SAG 36.81)

100 f Pediastrum boryanum v. longicorne (UTEX 1372)
89 T|_L— Tetraedron minimum (UTEX 1367)
Tetraedron minimum_ (Kr 1979/12)

89 Chlorotetraedron bitridens (SAG £5.20) Tetraedron
100 Tetraedron caudatum (SAG 23.81)
99 [ 100 Tetraedron caudatum (UTEX 1360)
39 Tetraedron pentaedricum (ACOI 1037)

Tetraedron bitndens (UTEX 120)

08 100 100 Neochloris aquatica

= Bsm Neochloris vigensis
25 100 —— Characiopodium hindakii

86l Polyedriopsis spinulosa ‘

— Scenedesmus obliquus

Buchheim et al. (2005): Journal of Phycology 41, 1039-1054



Chlorophyceae, Hydrodictyaceae

« Pediastrum — parafyleticky taxon, definice novych rodu
* Lacunastrum

. Group lll

Cvl

McManus et al. (2011): Journal of Phycology 47, 123-130



Chlorophyceae,

Lacunastrum
Monactinus

Parapediastrum

Pediastrum

Pseudopediastrum

Sorastrum

Stauridium

Hydrodictyaceae

« Lacunastrum

* L. gracillimum
« Monactinus

* M. simplex
 Parapediastrum

* P. biradiatum
 Pediastrum

* P. duplex

 P. angulosum
« Pseudopediastrum

* P. boryanum

* P. kawraiskyi

P integrum®
« Sorastrum

e S. spinulosum

« S. americanum

« S. biradiatum
« Stauridium

« S.tetras

e S. privum

McManus & Lewis (2011): Journal of Phycology 47, 152-163



Chlorophyceae, Hydrodictyaceae

72/098; Pediastrum duplex (EL0202CT, North America, Fig. 3a)
g3/0.05f Pediastrum duplex (TPO406MN, North America)
Pediastrum diplex (LB 144, North America)

Pediastrum dgplax { SB0401 WA, North America)
Pediastrum diplex var. cohaerens (ACOI1391, Portugal)

Pediastrum duplex (Hg74-33, Finland)
Pediastrum diplex (SAG 84.80, Germany)
Pediastrum duplex (SRO20INJ, North Amencz?
Pediastrum duplex var. duplex (ACOIR93, Portugal)

Pediastrum duplex (SL0405MN, North America)
62/* Pediastrum dét?t:lex {SL0401 , North America, Fig. 3b)

Pediastrum duplex ( SLO404MN, North America) C
Pediastrum dupﬁ (SB0201VA, North America) Pediastrum
Pediastrum duplex(FLOA01MN, North America)

Pediastrum duj H0399, North America)

Group I

lex (I

73 Pediastrum dupﬁ:r (0 éedS.ZSg, North America)
Pediastrum duplex (MLO408MN, North America)
Pediastrum duplex (SFO202NY, North America)
Pedigstrum duplex var. asperum (ACQOI395, Portugal )
Pediastrum duplex var. rugulosum (ACOI152, Portugal)
Pediastrum duplex CROSG]aEAustralia FiF,, 3c)
Pediastrum duplex EX LB1364, Czechos ovakia, Fig. 3d)

Pediastrum sp. (MB0404, Australia)
Hydvodictyon reticulatum EU'I'EX LB515, North America)
Hj.lu'md:'c!yon reticulatten (CBS, North America)
Hydwodictyon reticulatum ESF{]Z{]I NY, North America)
Hj.lu'mdr'c!yon reticulattemn (MLO301CT, North America) .
Hydvodictyon reticulatum (NZ0301, New Zealand) Hvdrodictvon
H}u'mdr'c!yon reticulatum (YBO305, Australia) - -
Ndrodictyon reticulatim (JHHydro, North America)
Hydrodictvon africanum (UTEX LB782, South Africa)

vdrodictyon patenaeforme (CCAP236, unknown locality)
84/% Pediastrum angulosum (HRO505b, Australia)
|- Pediastrum angulosum (HRO505a, Australia, Fig. 3e)
94/* 91 Pediastrum angulosum (LB1366, Czechoslovakia)
Pediastrum arégulasum ACOI1354 Portugal)

Pediastrum duplex ( LML0403W, MNorth America)

60/0.95]

 Pediastrum stale
parafyletické!

Pediastrum duplex (PLO501b, Australia, Fig. 3f)
Pediastrum duplex (HR0504d, Australia)

10.82 Pediastrum angulosuwm (HLO201WI, North America, Fig. 4a)
e Pediastrum angulosum (KP03018C, Scotland) ;
Pediastrum duplex (WR0401, Australia, Fig. 4b) Pediastrum
Pediastrum duplex (LC0401b, Australia’j
Pediastrum d:(ofax (JJB0401¢, Australia)

Pediastrum duplex (11B0402d, Australia)

Group 11

62/0.941 |
gg/* Pediastrum alternans? (LWiv0503b, Australia, Fig. 4c)
/ ‘;’edr'aﬁrum angulosum (MB0403b, Australia, Fig. 4{%

"l . E;“‘ Pediastrum duplex (YB0503b, North America)
96/ / - Pediastrum duplex é%P{}SGZa, Australia)
77/% Pediastrum duplex (LBO503a, Australia, Fig. 4e)
Pediastrum duplex (PL0503a, Australia)

Pediastrum sp. (RLO201FR, France, Fig. 5d)

McManus & Lewis (2011): Journal of Phycology 47, 152-163




Chlorophyceae, Mychonastes

« aerofyticke rasy, pikoplankton, parietalni chloroplast bez pyrenoidu
« Mychonastes — jednotlivé bunky
« Pseudodictyosphaerium — kolonialni, bunky spojeny slizovymi stopkami

M. homosphaera - P. jurisii

4 4 ~ = -‘/,’ f
f : , ' { -
- ¢ C(ff
1y ¢

-

4 |
4 e ¥ 4 - V’/ / y
' J e ™
g 7 @ :
¢ G ( X / 7 (
s 9 -
‘4 - C »

CAUP
R 4‘ ,
o

Krienitz et al. (1999): Phycologia 38, 100-107



Chlorophyceae, Mychonastes

« Pseudodictyosphaerium synonymem
rodu Mychonastes (nyni 10 druhu)

T CCAP2601 M. jurisii comb. now.
- SACBBG| M. huancayensis sp. nov.
CCALA 380
| GALP HB502 M. homosphaera
T L COAP 2061
CALP Ha50
g“? CCAP 206014
I i ] :m?'t " oChP 211 M. rotundus sp. nov.
o ’_
CCAP 260/ . pusilius sp. nov.
de [
* CCAP 2603 M ovahimbae sp. nov.
AP 211
@ EEEP EEED]E ! M. afersp. nov
~Coapagy | TP
CCAP 26015
AU |, COAP 26010
_1ECII1]_ COAP 26019 M. pushpae sp. nov.
CCAP 2607
]
A CCAPI0SR  M. timauensis sp. nov.
H
% CCAP 222552 S
’ﬂ | EEIﬁIP 222|I35 M. racemosus 5p. Now. Fs:f 6-13. Iomotypes of newly described species of the genus Mychonasres. Scale bar = 5 pm (applies to all figures in plate).
CCapzzLh Fe 14 B

Krienitz et al. (2011): Phycologia 50, 89-106



Chlorophyceae, mnohojaderné rody

|
Mnohojaderné buriky, vicero chloroplastu bez pyrenoidu, zoospory
* Bracteacoccus — zelena barva starsich bunek, dobra penetrace

fluorescencnich barev pres bunécnou sténu

« Chromochloris — produkce sekundarnich karotenoidu Cervené barvy
« C. zofingiensis (= C. cinnabarina)

« Pseudomuriella — produkce sekundarnich karotenoidt oranzové barvy
« P. engadiensis
« P. aurantiaca

FucCikova & Lewis (2012): Fottea 12, 83-93; FucCikova et al. (2011): Phycologia 50, 422-429



Chlorophyceae, Bracteacoccus

North America 1 .
m—<] Figure 2B
. New Zealand
Bractes p. KF
B Asia
0.99/74)
- Europe F
0.65/-
Antarctica
W Acctic 0.98/58
0.85/-
0.62/-
o
0
Bracteacoccus sp. KF 22
{0921 Bracteacoccus sp. KF 10
Bracteacoccus sp. KF 13
Bracteacoccus sp. SAG 2032 v
Bracteacoccus sp. LCR-CG8 ¢
0.58/-
0.98/-
05 v
99 Bracteacoccus sp. KF 11
Bracteacoccus sp. KF 26
0.96/65|
v
. v
88 [ [
L ——a
p.KF35 +

B. bullatus
25 strains,
25 bel, 141TS

2 strains, 2 rbcl, 1I1TS B. ruber

B. polaris
8 strains,
8rbcl,5I1TS

3 el 21TS B. glacialis

3 strains, 3rbcl, 3ITS  B. aerius

B. xerophilus
4 strains, 3 rbel, 3ITS

B. bohemiensis

0.02

FuCikova et al. (2012): Nova Hedwigia 96, 15-59

celkem 13 morfologicky nerozliSitelnych druhu, fylogeneticky koncept druht

0.02 substitutions/site
Bracteacoccus minor UTEX 66 «
North America Bracteacoccus sp. CCALA 222
B south America B. minor
: 0.89/51] | Bracteacoccus sp. KF 36 13 strains,
[ Asia Bracteacoccus sp. KF 15 13 rbeL, 13 1TS
. Eoiois Bracteacoccus sp. KF 16
M Africa us sp. KF &
0.64/- SO5-1
B. aggregatus
6 strains,
0' & Bracteacoccus aggregatus G2-3 v 6 rbcl, 51TS
156 Bracteacoccus sp. CAUP H3802
/51
B. occidentalis
- 17 strains,
i 15 rbeL, 31TS
_0.86/51] v
B. deserticola
= 7 strains,
7 rbel, 51TS
0.73¢]
B. pseudominor
6 strains,
o dominor SAG 2272 6 rbcL, 6 ITS
v
B. giganteus
v 2 strains, 2 rbcL, 2 ITS
Fig. 2B.



Chlorophyceae, mnohojaderné rody

Mnohojaderné burnky, vicero chloroplastti bez pyrenoid(, zoospory:

Bracteacoccus — zelena barva, b. do 55 um

Chromochloris — Cervena barva, b. do 13 um
Pseudomuriella — oranzova barva, b. do 13 um '
Rotundella — oranzovo-hnéda barva, b. do 20 um >
Tumidella — zlato-oranzova barva, b. do 33 um

190 Characiopodium hindakii
43 Botryosphasrelia sudetica

0.67I54 Neochlors
H o2 Chiarotef 1
0.67 e Pediastrum duplex
- ; £ Parapediastrum biradiatum
0. ﬂ' cened: rofundus
g7 ] 0.36 Hariofina reticulat:
0.30 03 s z obliguus
e — Rotundella sp.
0.83 L Rotundelia rotunda

Follicularia botryoides

Follicularia texensis
agam| U Radi us pol

Schizochiamys gelafinosa

minor
Bracteacoccus aernus
Tumidella tumida

=]

Br rpha trainorii

[ Sphaeropiea robusta
| Ankyra judai

FucCikova et al. (2013): Journal of Phycology, in press

h) Rotundellaceae

§

0 Schizochlamydaceae

§

Tumidellaceae
Bracteamorphaceae

Schroederiaceae

]
0
‘
G Dictyochloridaceae
]
§ Chromochloridaceae

ans Dictyococcaceae

§ Pseudomuriellaceae



Chlorophyceae, mnohojaderné rody

Mnohojaderné bunky, chloroplasty s pyrenoidy, zoospory:
« Radiococcus — 1 plastid 160
» Planktosphaeria — vice plastidu

Ankistrodesmus stipitafus X56100

ssisr _ Desmodesmus communis X73994

7arr0 Scenedesmus obliquus X56103
Hydrodictyon reticulatum M74497

l \ L 896 Neochloris aquatica M62861
| o _ & '\%‘;‘; Chlorotetraedron incus AF288363
& R e ~es lanktosphaeria gelatinosa AY044648

’ ' iy S e Radiococcus polycoccus AY044649

; ‘ agsaradiococcus polycoccus AF388378
Radiococcus polycoccus AY044650
Rracteacoccus aerius U63101

74/63

o7/aacteacoccus giganteus U63099

sa/1oeracteacoccus minor U63097
Bracteacoccus grandis U63100

63/-

0.1

Radiococcus

Wolf et al. (2003): Biologia 58, 759-765

Chioro-
phyceae




Slozity, ¢asto perforovany chloroplast, kontraktilni vakuoly

» Asterococcus — monofyleticky rod, koncentricky sliz
» Chlorococcum, Tetracystis — polyfyletické rody

= « Radiosphaera

443: Uncultured eukaryote
_r‘[oszz Chlamydomonas acidophila (=08
078: Chlamydomonad sp.

P ]

L 080: Chlamydo

ﬂ e i R
088: Chlamydomonas acidophila

peogama
lamydomonad sp.

viridiformis”

zapilqlm“ (=396*: “Pinnularia gentilis”)
ila

128, 129)

421: Tetracystis aeria
177: Chlorococcum echinozygotum
180: Chlorococcum hypnosporum

146: Chlamydomonas sordida

075: Chlamydomonad sp.
099: Chlamydomonas bilatus

164: Chlamydomonas sp.
L 112: Chiamydomonas moewausii

—— 178: Chlorococcum clkhartiense —
L 087: Chlamydomonas acidophila

156: Chlamydomonas sp. (=1350)
= .
S— 429: Uncultured chlorophyte

163: Chlamydomonas sp.
] | 40: Chlamyg’omonas mu%ensis

125: Chlamydomonas parkeae
_rﬁ 24: Chlamydomonas oparkeae
159: Chlamydomonas sp. (=160, 161)

176: Chlorococcum dorsiventrale (=

154: Chlamydomonas sp.
153: Chlamydomonas sp.

106: Chlamydomonas hedleyi (=107*)
———————430: Uncultured chlorophyte

191: Chlorococcum sp. _

151: Chlamydomonas sp.

123: Chlamydomonas noctigama (=118%, 119*%, 120)
121: Chlamydomonas noctigama
117: Chlamydomonas noctigama
122: Chlamydomonas noctigama
077: Chlamg'domonad sp.

l»l 11: Chilamydomonas moewusii
076: Cﬁmy&mmﬂ sp.

BIUISNAMOOJA]

175: Chlorococcum dorsiventrale, 181*: Chlorococcum littorale, _

Nakada et al. (2008): Molecular Phylogenetics and Evolution 48, 281-291



Chlorophyceae, nepohyblivée chlamydomonadni rody

Sarcinoidni morfologie:

« Chlorosarcinopsis — nahé zoospory, pyrenoid, polyfyleticky rod!
* Desmotetra — nahé zoospory, pyrenoid

« Sarcinochlamys — zoospory s BS, bez pyrenoidu

» Neochlorosarcina — zoospory s tenkou BS, pyrenoid

Sarcinochlamys

Watanabe et al. (2008): Journal of Phycology 42, 679-695



Chlorophyceae, Neochloris

"

« parietalni chloroplast, nahe zoospory, " Neochloris
mnohojaderné bunky

« jednojaderné bunky:
« Ettlia — CW: pribuzna rodu Haematococcus
« Parietochloris — CCW: Trebouxiophyceae

e ——.

S oy X\

e
(SH8, : :
Vel Parietochloris

-

Ettlia

Deason et al. (1991): Plant Systematics and Evolution 177, 213-219



Kerney et al. (2011): PNAS 108, 6497-6502



Chlorophyta

core
chlorophytes

Ulvophyceae

Chlorophyceae

Treboux1ophyceae

prasinophytes
' . Chlorodendrophyceae

é @ Picocystis

Mamiellophyceae

|\ Pyramimonadales

@% Pycnococcaceae
— -‘// » £

/

Trebouxiophyceae

Cladophorales
e.g. Cladophora, Chaetomorpha, Boodlea, Valonia

Blastophysa
Dayscladales
e.g. Acetabularia, Neomeris, Batoph

Bryopsidales
e.g. Bryopsis, Halimeda, Codium, Caulerpa

Bornetella

T hliales
e.g. Trenrepohha, Cephaleuros

Ignatius clade
Ignatius, Pseudocharacium

Ulvales
e.g. Ulva, Acrochaete, Blidingia

Phaeophila, Bolbocoleon

Ulotrichales
e.g. Acrosiphonia, Monostroma, Ulothrix, Pseudendoclonium, Giloeotilopsis

1
Desmochiloris, Halochlorococcumn, Pswdoneochlolis,l Trichophilus

Ulvales-Ulotrichales

4ﬁ;phroselmido-
phyceae k

(G
J Prasinococcales

Palmophylales

Oltm iellopsidales
Oftmannsiellopsis, Dangemannia, Halochlorococcum marinum

Oedogoniales
e.g. Oedogonium, Oedocladium, Bulbochaete

Chaetophorales
eg. Cgaerophom. Stigeoclonium, Uronema

Cha
“m”:lms Floydiella

Chlamydomonadales
e.g. Chlamydomonas, Volvox, Chloromonas, Dunaliella, Carteria, Hafniomonas

e.g. Hydrodictyon, Pediastrum, Bracteacoccus, Sc
Leptosira

Chiorellales
e.g. Chlorella, Nanochloris, Prototheca

Pedinomonas

Monoraphidi

Qocystaceae
e.9. Oocystis, Lagerheimia

Microthamniales
e.g. Microthamnion, Fusochloris

Trebouxiales
e.g. Trebouxia, Asterochloris, Myrmecia

Prasiola clade
e.g. Prasiola, Rosenvingiella, Stichococcus, Raphidonema, Pabia

Watanabea clade
e.g. Dictyochloropsis, Watanabea
stis clade
e.g. Choricystis, Botryococcus, Coccomyxa

Coenocystis, Lobosphaera, Picochlorum, Xylochloris, Geminella

Chlorodendrophyceae (*prasinophyte” clade_IV)
Tetraselmis, Scherffelia

Leliaert et al. (2012): Critical Reviews in Plant Sciences 31:1-46

Chlorophyceae Ulvophyceae

Trebouxiophyceae



Trebouxiophyceae, Chlorella

* Chlorella — autosporinni zelena kulicka s jednim pyrenoidem

« Beljerinck (1980):
.- ICh werde unten die Algen derart beschreiben, dass jeder dieselben leicht erkennen kann.”
... NyNi popisu fasu takovym zpusobem, Ze ji kazdy bude moci lehce rozeznat.”




Trebouxiophyceae, Chlorella

Trebouxiophyceae

“Chiorella” luteoviridis (AB0O06045)
Heveochlorella dawangensis (JNO03601)

(EF595524)
idis (X739

0,05 “Chiorella” sp. MBIC10057 (AB058305)
1.00/100/100 r Kalinella (EU346910)
L 4 Kalinella apy CAUP H7902 (HE984578)

arisari (JF304470)
, "Chiorella” (AM260450)

=

1.00/100/100
—

Ci

(F

Chioroidium engadinensis (FM946011)
Chloroidium angustoellipsoideum (FM346019)
1.0094/80- Chloroidium ellipsoideum (FM346012)

Vindiella (AJ439401)
Watanabea reniformis (FM958480)
Wa[anabea sp. MSC1 (EU090195)
reticulata (Z47207)
lobatus (FR693368)
Leptosira terrestris (Z28973)
1.00/24/100~ Parietochioris alveolaris (EU878373)
Panetochlons pseudoalveolaris (M63002)
Microthamnion kuetzingianum (Z28974)
"Characium perforatum" (M62999)
uncultured clone SC2-2 (FJ946881)
Leptochlorella corticola CAUP H8401 (HE984579)
uncultured clone QE17 (FJ790649)
1.00/100%8%- uncultured clone QE29 (FJ790655)
1 1.00/1001001~ Pseudococcomyxa simplex (FJ648514)
0.99771, Coccomyxa pringsheimii (AY762603)
(AM167525)
Ellrplochlans subsphaerica (FJ648518)
Elliptochloris bilobata (AM422984)
Elliptochloris bilobata var. corticola (EF688289)
Choricystis sp. (X81965)

1.00/79/84

braunii (AJ581912)

Lobosphaera incisa (AY762602)
"Myrmecia" bisecta (Z47209)
1.00/100/100 rA (GU017647)
L Asterochloris erici (AB080310)
Myrmecia biatorellae (Z28971)
Trebouxia impressa (Z21551)
Trebouxia jamesii (Z68700)
Trebouxia arboricola (Z68705)
X) g (EU105208)

(X56099)
(AF387155)

Nannochlonis sp. (AY195983)

“Chlorella” protothecoides var. acidicola (AJ439399)

Picochlorum oklahomense (AY422073)

"Chlorella” minutissima (X56102)

Micractinium pusillum (AF499921)

Chlorella vulgaris (X13688)

Chiorella sorokiniana (X73993)

Closteriopsis acicularis (AB037085)

Parachlorella kessleri (X56105)

Dicloster acuatus (AB037085)

Muriella terrestris (AB012845)

[ Eremosphaera viridis (AF387154)
Oocystis solitaria (AF228686)

1.00/87/99! O

Pseudochiorella subsphaerica (AB006050)
Koliella sempervirens (AF278743)
(FR865740)

Auxenod
Pseudoc

1.00/64/80

0.96//95|

1.0098/100

1.00/100/100

(FM881777)

“Chiorella” mirabilis (X74000)
Stichococcus mirabilis (AJ311638)
Stichococcus jenerensis (DQ275461)
Stichococcus chodati (AB055867)
Prasiola crispa (AJ416108)
Stichococcus bacillaris (AJ416107)
Desmococcus endolithicus (EU434026)
minor (AF387151)
f (X75565)
olivacea (X74754)

Watanabea
clade

Parietochloris
Microthamniales

Leptochlorella

Botryococcus
clade

Lobosphaera

Trebouxiales

hlorella
hloris

Chlorel|dChloreliales
Parachldgrella

Prasiola
clade

| outgroup

Heterochlorella

Chloroidium

» V aerofytickych podminkach tlak
na jednoduchou kokalni
morfologi

» Tradicni druhy rodu Chlorella
spadaji do 10 separatnich
linii/rodu

Chlorophyceae:

Characiopodiurm hindakii
Botryosphaerella sudetica
Neochiorls aquatica
Chlarotetraedron fncus

067 ,,, Pediastrum dupiex
0 70 Parapediastrum biradiatum

0.51/59 Scenedesmus rotundus
@ Hariotina reticulata
0.73 Scenedesmus obliguus

— Rotundella sp.
L— Rotundella rotunda
Foilicutaria botryoides

Desmodesmus
Scenedesmus

0.83
e

Follicularia texensis
Radiococcus polfycoccus
Pianktosphaeria gelatinosa
Schizochlamys gelatinosa
Bracteacoccus minor

Bracteacoccus aerius
Tumidella tumida
Bracteamorpha trainorii

- [—————— Sphaeroplea robusta
a_I 0.98 L Ankyrajudai
7l

Dictyochloris fragrans
Schroederia setigera
Chromochioris zofingiensis

™ Pseudomuriella engadinensis
D-5‘54|:Fseuo‘omuﬂe.’.fci schumacherensis
950,97 Ankistrodesmus falcatus
E Kirchneriella aperta
Ourococcus multisporus

1astes jurisi
iastes homosphaera

hromochloris

US vanans

Dittyococe!

<:II Mychonastes



Trebouxiophyceae, Chlorella

glukosamin Desmodesmus e t
abundans ychonastes
Chlore!la homosphaera
vulgaris (Ch. fusca, v. fusca)

(Scen. abundans)

(Ch. homosphaera,

Scenedesmus Ch. minutissima)
Chlorella rubescens
. . (Ch. fusca, v. rubescens
sorokiniana (Halochlorella rubescens) _
(Ch. vulgaris) Chromochloris
Scenedesmus zofingiensis
vacuolatus

(Ch. zofingiensis)

Chlorella
lobophora

(Ch. fusca, v. vacuolat
(Graesiella vacuolata)

Chloroidium

ellipsoideum
(Ch. ellipsoidea)

Auxenochlorella
protothecoides

Parachlorella
kessleri

(Ch. kessleri)

(Ch. protothecoides)

Chloroidium

ellipsoideum
(Ch. trebouxioides)

Pseudochloris
wilhelmii

Heterochlorella
luteoviridis

(Ch. luteoviridis)

Chloroidium
saccharophilum
(Ch. saccharophila)

(“Ch. minutissima”)

An et al. (1999), Huss et al. (1999), Krienitz et al. (2004), Darienko et al. (2010), Neustupa et al.
(2009), Fucdikova & Lewis (2012), Somogyi et al. (2013)



Trebouxiophyceae, Chlorella — krypticke rody

U05039 Yaffssclws convolutae
AY2T8217 Wothrix ronats UfEx 745] Ulvophyceae
T 0088 AB183610 Of opsis MBIC10525 e

o e R et s 0 e Chlorophyceae:

AF367857 Hotorochlamydomonas .nmq.uas UTEX 1705
M32703 C omanas Reinhardtinia

AP o T " deficiens UTEX 1700
14411 Chiorococcalean sp. 1
e AF514407 cnm&%«%m §1 totrense 101-99 | Tatrensinia
A4 1 Lubrth s cullous 1
AJ4 hlamys ggantoa SAG 9.84 | Cogamochiamydinia

AY2T71674 Actinochion's sp. BCP. LG
US7687 Chioromonas radiata UTEX 966
T 001100 U57696 C nivabs UTEX LB 1969 I Chiloromonadinia
AF182817 Cartaria $p. UTEX 2
628’199 Cartori radiosa UTEX LB 835 | Radicarteria
10011 Phacolus sphaericus SAG 17.98 | phacot
0. 99/55 AFISSAS Pronsorias onpuieas SA 643 acolinia
AY220566 Chiamydomonad sp. Tow8/ 18P Tw
AY220560 Chiamydomanas chiamydogama UTEX 103 Chlamydomonadales
AB001374 Ci ” sp. Antarctic 269 I Monadinia
1.00/100 = 3784 C mones mons SAG 31.72 sogomr:»:
UroTe2 G nox %7z | Moewusinia

%3 ABA51169 Tabris haimi tCH-10 A iies
F395435 Characiochlonis acuminata UTEX 2095
100100 AF195437 Charnciosiphon rivulans UTEX LB 1763 I Characiosiphonia
coccus SAG 2011

ABOO7370 C ﬁﬂ NIES 44
AB360750 Rm\Ma fu»YanJns NlFS 123
U70589 Chlorogonium elomgatum UTEX C?‘EO' 09;’;"“
21 1 40!050'\7"'005!! arenvcols UTEX 161
AFS13371 Chioeophycean s9. SEVIVE 14 | Arenicotinia
uro o S/ sp. UTEX 2400
ABIS0749 N.vurc-coccus solutus SAG 76 80

1.00/87,

0.99/-

1.00/100

0.55%3 ] o 47
63) 09754 3 oowuol-{ ——
1.00/98 5 c 20 73 - Aﬂ?‘ﬂ’oa CMYOWMIW‘ alveolata UTEX 1235
U13985 Chiamydomanas dysosmos UTEX 2399
= ——"27041 Polytom ivalla SAG 62-2¢ | Polytominia
ABIBOTAZ Gy kssohi CCAP 128
0GOCa74

graciis CCMP 140
> oo EU589200 Qunaborta Zatina JR103 | Dunalielinia
\Y0O08844 Elakatothrix windis

U73471 C \p SAG 387 7
—i ke o - — U73474 Tracbarie schmidlel SAG 36,83 I Treubarknla
" y DH6496 o ¥ " Shizuokas
0ncty B35 Praimomanas oy twes71a | Hafniomonas Cs

DB&501 Carterio crucifera NIES 421
T L UT0805 Cartoria ouamotos UTEX Crucicarteria clade

NMM3743..‘IMNII. nov. CAUP H 8101 | J e n u fa

| Stephanosphaerinia

563744 Jonufa minuts sp_ nov. CAUP H 8102
AB257660 Uncultured chiorophyte,

AB257659 Uncultured uuc-opnym Soneoadt
AF 499923

AF 499924 S urExsar | Ge
AF3I87160 Microspora sp. UTEX LB 472
AF367860 Dictyochions fri !uﬂ! U'Ex 3
AF 277649 Pseudoschroedera antilansm

0.91/40

U73469 Ankyra judayl SAG B 1
700100 AFI02770 Sphaeropiea s aaG 377-1a | Sphaeropleaceae

X74004 "Chiorelln” rofingiensis SAG 211-14a

T7650 Se setigera UTEX LB 2454
1.00/100 .— AI 106074 Mrchan«ﬂos( Psevdodictyosphaenum) jursi SAG 37 .98

AY 185674 P sc Itas 21 Il

AF277648 quncotau MURISPOrUS UTkX 1240

¥16938 Ankistrodesmus bibvaianus SAG 278-1 Selenastraceae
Y16939 M y SAG 202-Te

AV“HUCB Chmoa{uon . Tow 2/24 P-12d

F 2046800 Ct
Y5561 Noochiors squatica
ME3000 Characiopodium hindaki
AJS81614 Botry: sudetica UTEX 2629 | Neochloridaceae

oovBa
AF288361 sis spinufosa H 1999-1a
A 288354 Ch UTEX 2174
Avmsw Caccoid green sige Mary &/3

AYEBI081 Sormsinur Spimdneum un:x 16 2452 | Hydrodictyaceae Sphaeropleales
09874 AYTTI858 Mydrodictyon rvfu?u)amm CB:
342

1.00/81

1.00/61

RS gapor CAUP M 8001
AF388376 Coelastrum sphaericum SAG 32 81 Scenedesmaceae
a2 ABO37098 S(MMOSIHU!- hmdalw SAG 47 .86
91268 P 2491
AF513379 "B " % INmVFJJ?

F J946892 C sp. 15
1.00/87 AF388378 R, SAG 217:1¢
V63101 Bracteacoccus aenus UTEX 1150

63100 8 andis UTEX 1246 Bracteacoccus
UG3102 Bracteacoccus sp. l
AY 044648 Planktosphaena gelatnosa SAG 262-1b
1.0084 AY(44649 Radiococcus polycoccus Kr2000/2
24

op Chaetopeltidales
S l SSU rDNA

A 153818 Aphanccnaets mapna UTEX 8 1909 l Chaetophorales OCC clade

0.99/- 82821 Uronema Dol)mv UTEX 1179

LOOA0 == DQ016738 0"""'1'?5‘3'1'?;”‘” PP IOedogoniaIes Chlorophyceae

1.00v81

0.98/57 L= UB3135 Oedociadium caroanu
ABO17435

b Coe | Tre hy! \
AY762602 Lobosphaera incisa SAG 2007 rebouxiophyceae
1.00087

0.1 substitutions/site

Némcova et al. (2011): Journal of Phycology 47, 928-938



Trebouxiophyceae, Chlorella — krypticke rody

Heveochiorella sp. ITBB A3-8 (JNO03601)
"Chlon_alla Iureoyiridis" (AB0D06045)

“Chiorela” sp. Malc10057'3:"§ ) Treb Ooux I (0] p h yC eae.
Kalinella

Kali
Kalinella bambu;

arisar (JF304470)

Watanabea
Parachloroidium lobatum CAUP - -
s Parachloroidium | @ade

(F )

Cl idit ipsoic (FM946012)
Chloroidium angustoellipsoideum (FM346019)
Watanabea sp. MSC1 (EU090195)
Watanabea reniformis (FM958480)
Viridiella fridericiana (AJ439401)
lobatus (FR693368)

A

i GUO17644 . ;
. PR { ) Dictyochloropsis
= 3 7
— —— Microthamnion kuetzingianum Z28974) M |crothamn|ales
Parietochl doalveolaris (M63002) ; 5
Parictochions avealaris (EUSTEA73) Parietochloris
i is (EU105208) ;
Xylochloris sp. AEW2R-K255 (JQ988938) Xylochloris

Xylochloris sp. SAG 2382 (JQ988942)

(268696)
Leptochlorella sp. QE 17 (FJ790649)
Leptochlorella corticola (HE98457) Leptoch/orella
Leptochlorella sp. SC2_2 (FJ946881)
"Myrmecia” bisecta (Z47209)
Lobosphaera incisa (AY762602) L e p t O C h | O r e I | a [_obosphaera
"Parietochloris" ovoidea (EU878374)
Elliptochloris bilobata (AM422984)
Elliptochloris subsphaerica (FJ648518)
Elliptochloris marina (FJ217365)

AM167525) Botryococcus
Coccomyxa chodatii (FJ648512)
Pseudococcomyxa simplex F(J648514) clade
Choricystis minor (AY762605)
1.00/67/78) 1.00/100/100 —— Botryococcus sp. Tow 9/21 P-16w (AY197640)

— Botryococcus braunii (AJ581912)
Prasiolopsis ramosa (AY762600)

Prasiola calophylla (EF200521)

Rosenvingiella constricta (EF200529)

Stichococcus bacillaris (AJ311637)

Diplosphaera sp. CG378 (JN573897) .
501008 Diplosphaera sp. CG586 (JN573896) Prasiola
Stichococcus jenerensis (DQ275461)
Pseudomarvania aerophytica (FJ896222) clade
Chlorella mirabilis (X74000)

Pseudochlorella pringsheimii .(XG(S'SYZO) i PS e u d O m arvan I a

Koliella sempervirens (AF27874:

(AF387155)
p var. acidicola (AJ439399)
Nannochloris sp. JL 4-6 (AY195983)

Picochlorum oculatum (AY422075)

"Chlorella” minutissima (X56102)

ii (X56099)
/93/98

(FM881777)
Oocystis solitaria (AF228686)
Eremosphaera viridis (AF387154) Chlorellales
Planctonema sp. M110-1 (AF387148)
Muriella terrestris (AB012845)
1.00/95/98— Parachlorella kessleri (X56105)
Closteriopsis acicularis (Y17470)
Dicloster acuatus (AB037085)
Micractinium pusillum (AF364101)
Chlorella variabilis (AB206550)
Chlorella vulgaris (AB488575)
1.00/100/100 Trebouxia jamesii (268700)
Trebouxia aggregata (EU123942) .
1+ Goae is magna (221552) Trebouxiales
5107 Myrmecia israeliensis (M62995)

1.00/96/92— Myrmecia sp. SH2018 (JN573893)
i minor (AF387151)

Cl bilatus (AF517098)

Chloromonas rosae (AF517090)

1.00/100/100

insigne (Z28972)

I outgroup

Neustupa et al. (2013): Phycologia 52, 411-421; Neustupa et al. (2013): IJSEM 63, 377-387 ; Neustupa et al. (2009):
Phycological Research 57, 159-169; Elias & Neustupa (2009): Fottea 9, 169-177



Trebouxiophyceae, Chlorellaceae

"Chlorella" ellipsoidea
1ooieo [~ Dicloster acuatus 2
Closteriopsis acicularis
Parachlorella beijerinckii
~ Parachlorella kessleri
—— Didymogenes palatina
Didymogenes anomala
~ Micractinium pusillum 3
‘FT Micractinium sp.
Micractinium pusillum
Chiorella sorokiniana
Dictyosphaerium pulchellum 4| Chiorella-clade
Dictyosphaerium spec.
B Actinastrum hantzschil 5
Diacanthos belenophorus 6
s3d| Chlorella sorokiniana
A o b Chlorella vulgaris
"~ Chlorella lobophora

Parachlorella-clade

Krienitz et al. (2004): Phycologia 43, 529-542



Trebouxiophyceae, Chlorellaceae

11 0N0O/T00N100+ 1

| | ACOI 311 ] ¢ sp,Dictyosphaerium
L oTam (18700900700 4~ gEg morphotype

SAG 37.88 C lobophora

[ s SAG 2116 ]c, .
1 ooeret CCAP 211/84

Oneeiin] I zns;f 383 Csp
|5 UTEXe38 Je-sp. octyosphaorium morphotype
‘ . CCALA260
{1 61 ooV o0— 211/8K ]C sorokiniana
CCAP 222/18 C sp. Dictyosphaerium morphotype
CHLORELLA

‘j—*i

CCAPZ‘!IS]Mpuwum

{1 Aaacen et
SAG 72.80

oo |
086 SAG 4298

1 0100100100}

CCMP 2446
CCMP 2258
CCAP 2833

| CCAP 28312
CCAP 283/1

{rorioonoToe)

; ACOI 1988 3
1071001 00/700; CCAP ¢ Dictyosphaerium morphotype

: CCAP 211/11g P, kessleri
H1 0100100100
SAG 2046 P neki PARACHLORELLA

w00 CCAP 222/23
| CCAP 22214
[+ o100 oai00}
CCAP 222/1A
UTEX7S
1enwnEn | CCAP 222/57
CCAP 222/10
DICTYOSPHAERIUM |

SAG 7050 Dictyosphaerium morphotype

3. UTEX731
A SAG 11.86 Closteriopsis aciculans

9 097/100 100
SAG 41.98 Dicloster acuatus

| Parachiorella clade

Krienitz et al. (2004): Journal of Phycology 46, 559-563



Trebouxiophyceae, Chlorellaceae

Chlorella-clade
* Chlorella - jednobunecné i

kolonialni (Dictyosphaerium-

like) druhy

™

P = J A
¢ ) 4 ( ) ! A N
B 2 N
c 70\ ‘. \ A St
L ] 6\ 2 \‘.
L\' ‘/ B ‘~ \

4 8

Figs 1-7. Drawings of light microscopical characters of Chlorella species. Iconotypes: (1) Chlorella pituita, authentic strain
ACOI 311: (2) Chlorella pulchelloides, authentic strain CCAP 211/118: (3) Chlorella coloniales, authentic strain UTEX 938:
(4) Chliorella singularis, authentic strain CCAP 211/119: (5) Chlorella rotunda, authentic strain CCAP 260/11: (6) Chlorella
lewinii, authentic strain CCAP 211/90: (7) Chlorella volutis, authentic strain CCAP 211/120. Scale bars 10 pm.

Bock et al. (2011): Fottea 11, 293-312

1,000/

100, SAG 211-11b ,

T CRBY D - vgans
[aoooo| - ACOI 311
‘ "o | ACOI 856

: SAG 37.88 C. lobophora
1,087/

o 10 - CCAP 211/118

1 m?( | CCAP 2111117 ] C. pulchelioides sp. nov.
‘ SAG 222-2a

‘ —  CCAP 2111116 C. chiorelioides comb. nov.

( 1 UTEX 938 C. colonialis sp.nov
1097 | CCAP 211/84

CCAP 211/119 C. singularis sp. nov.
n
‘ 1001001 SAG 2116 ] C. variabilis

woan |10~ SAG3.83 C. heliozoae
ssee. | 100100
b 3 “CCAP 260/11 C. rotunda sp. nov.

1058/
& ] C. pituita sp. nov.

1000 [ CCAP 211190 C. lewinii sp. nov.
1001001

M SAG 211-8k
“og‘f;’) CCALA 260
CCAP 211120 C. volutis sp. nov.

] C. sorokiniana

——CCAP222118  C. elongata comb. nov.

1594 SAG 30.92 D. palatina ‘
LSAG 1891 D. anomala ]D'dy mogenes

99100
| o100y — CCAP 22241 H. riparia Heynigia
00100 CCAP 22212D H. dictyosphaerioides
' CCAP222/80 H. tetrachotoma ]
10| CCAP 222129 H. fallax Hindalda
09962 | i | CCMP 2446 ]
$188 Tt CCMP 2259 Meyerella planktonica
1105 CCAP 248/5M. pusillum o
1 Micractinium
w0 SAG 42.98 M. belanophorum ] "
igea| [ CCAP 200/1

:I Actinastrum hantzschii

L SAG 2015
CCAP 22211A Dictyosphaerium ehrenbergianum
10100 L SAG 2046 P beijerinckii
i SAG 211-11g P kessleri
}é‘,‘% e UTEX 731 Dictyosphaerium puichellum
e SAG 41.98 Closteriopsis acicularis
[0 SAG 11.86 Dicloster acuatus

] Parachlorella

100100 |

SAG65.94 Catena viridis

ejesolyd



Trebouxiophyceae, Chlorellaceae

Chiorella

Didvimogenes

Hegewaldia

Hindakia

Heynigia

Micractinium

Meyerella

» Chlorella-clade
Genus Drawing Main diacritic morphology
Actinastrim Cells rod-shaped, elongated,

radially arranged in coenobia

Spherical or broad oval cells, with one pyrenoid,
solitary or in mucilage covered colonies

Cells cylindrical curved with convex side attached
in 2-, 4- or 16-celled coenobia, one pyrenoid, spines

Spherical cells with or without bristles, solitary
or in colonies, 1 pyrenoid, facultative oogamy

Broad oval cells interconnected by strands attaching
the apical pole, in mucilaginous colonies, 1 pyrenoid

Spherical cells interconnected by mucilaginous strands
in mucilaginous colonies, 1 pyrenoid

Spherical cells with long bristles,
in colonies, 1 pyrenoid

Cells short cylindrical, small, without mucilage,
solitary, pyrenoid missing

1058 o0
oy ww[

10m
5586
N

1

100~ SAG 3.83 C. heliozoae
1001

[ 100110077

L CCAP 22218

W SAG 3092 D. palatina
fomn [ SAG 1891 D. anomala

10104~ CCAP 222129 H. fallax
100100

1.0000/
00100, | R A
RSB T o

:g%%ﬁgg: g;é ] C. pituita sp. nov.
SAG37.88 C. lobophora
10871
10048
09 Mm{ CCAP 211/118

g [ | CCAP 21117 ] C. pulchelloides sp. nov.

SAG 222-2a
—  CCAP211/116 C. chiorelivides comb. nov.
- UTEX 938 C. colonialis sp.nov. %
~—— CCAP 211/119 C. singularis sp. nov. %
97 |, CCAP 211/84

1001001 SAG 2116 ] C. variabilis

00
CCAP 260/11 C. rotunda sp. nov.

ooy [ CCAP211/90 C. lewinii sp. nov
LISAG21
o~ CCALA

18k C. sorokiniana
o oo ]
CCAP 211120 C. volutis sp. nov.

C. elongata comb. nov.

:I Didymogenes

101007 CCAP 222/41 H. riparia Heynigia
100100 CCAP 222/2D H. dictyosphaerioides

— CCAP 222/80 H. tetrachotoma .

1 Hindakia

05982 ) CCMP 2446 ]
3188 i m—l COMP 2259 Meyerella planktonica
1,056/ CCAP 248/5M. pusillum o
1 Micractinium
M{— SAG 42.98 M. belanophorum ]
—}&%—-ﬁccm 20 :I Actinastrum hantzschii
L SAG 2015
CCAP 22211A  Dictyosphaerium ehrenbergianum
1079000 -SAG2046 P be:jerinckii]
P lorell
ww SAG211-11g P kessleri J ©2rachiorelia
‘::;% UTEX 731 Dictyosphaerium puichellum

o SAG 41.98 Closteriopsis acicularis

100100 SAG 11.86 Dicloster acuatus

SAG 6594 Catena viridis

Krienitz & Bock (2012): Hydrobiologia 698: 295 — 326



Trebouxiophyceae, Chlorellaceae

 Parachlorella-clade

Closteriopsis

o e e 0 sertooe1; Mucidosphaerium sphagnale CCAP 222193
1.00/87/97| L Mucidosphaerium sphagnale SAG 70.80
Mucidosphaerium palustre CCALA 332
Mucidosphaerium planctonicum ACOI 1719
Mucidosphaerium pulchellum UTEX 731
Mucidosphaerium pulchellum ACOI 755
Marasphaerium gattermannii CCAP 222/24
Compactochlorella kochii CCAP 222/61

0.99/53/-
Broad oval cells interconnected by strands attaching
the elongated cell side, in mucilaginous colonies 0.96/76/73

Dicloster Cells ellipsoidal arcuated with convex sides attached
in 2- or 4-celled coenobia, 1 or 2 pyrenoids

Dictyosphaerium

Mucidosphaerium e S Spherical cells interconnected by mucilaginous Compactoch/orella dohrmanii CCAP 222/5
@ Jﬁ strands in mucilaginous colonies, 1 pyrenoid ] . .
SO 1.00/100/100 —| | o gg/08/87[- Parachlorella beijerinckii SAG 2046

Parachlorella hussii ACOI 473
Parachlorella kesslerii SAG 211-11g

Parachlorella = Spherical cells covered by mucilage, 1.00/94/97 . . . ]
\?@ @ solitary or in groups, 1 pyrenoid pee N Dictyosphaerium libertatis CCAP 222/92
(&) 2 _0 il Dictyosphaerium ehrenbergianum CCAP 222/23

Dictyosphaerium ehrenbergianum UTEX 75
0.99/88/85L Dijctyosphaerium ehrenbergianum CCAP 222/20
T~  Dictyosphaerium sp. CCAP 222/25
1.00/100/100 < | “Planktochlorella nurekis* KIEG + BIN + ClIl
1.00/59/97 | Dictyosphaerium lacustre CCAP 222/85
L Dictyosphaerium lacustre CCAP 222/62
Dictyosphaerium morphotype CCAP 222/43

1.00/100/100\

1.00/96/100 Closteriopsis acicularis SAG 11.86
195163~ | 1.00/100/100[ Closteriopsis acicularis EN 2003/36

\\.‘ Masaia oloidia CCAP 211/85
Masaia oloidia CCAP 222/32
_I:Kalenjinia gelatinosa CCAP 222/8

Dicloster acuatus SAG 41.98
Marinichlorella kaistiae KAS005
1.00/100/98|; Marinichlorella kaistiae KAS007

v/

=
=
@“@ ~ Kalenjinia
Krienitz & Bock (2012): Hydrobiologia 698, 295 — 326; Krienitz et al. (2012): Fottea 12, 231-253;
Skaloud et al. (2014): Fottea, in press

Planktochlorella




Trebouxiophyceae, Chlorellaceae

Micractinium pusillum AF364102
Micractinium pusillum AF364101

Micractiniumsp. AF364100
Chlorella sorokiniana X73993
Chlorella sorokiniana X74001
Chlorella vulgaris X13688
Chlorella lobophora X63504
Chlorella sorokiniana X62441
Actinastrum hantzschii AF288365
Diacanthos belenophorus AY323837
Dictyosphaerium pulchellum AY323838
Didymogenes anomala AY323839
Didymogenes palatina AY323840
e« {078 1.0 Lm’:” Parachlorella kesseleri X56105

= Parachlorella beyerinckii AY323841
0.7)- Closteriopsis acicularis Y17470
ok L Dicloster acuatus AB037085

0.1/100
19':2: 1001100| [ KAS007
KAS005
"Chiorella" sp. X73992

Prototheca wickerhamii X74003
Nannochloris eucaryotum X06425

’ "Chlorella" minutissima X56102
@ . "Chlorella” angustoellipsoidea AB006047
"Chiorella" trebouxioides AB006048

"Chlorella" saccharophila X63505
Watanabea reniformis X73991

 Parachlorella-clade
 Marinichlorella kaistiae

Chlorella clade

aeade||2I01YD

(@) (b)

Parachlorella clade

86/94

aeadxAydoixnoqgaa)

1.0/100
100/100

0.1/88

91/96
D

0.72/. Dictyochloropsis reticulata Z47207
1.0/100 "Chorella" ellipsoidea X63520
99/99 "Chlorella” mirabilis X74000
Leptosira terrestris Z28973
1.0/100 —— Fusochloris perforata M62999
100/100 L— Microthamnion kuetzingianum 228974

1.0/100 Choricystis minor X89012

1007100 I: Choricystis sp. X81965
Trebouxia jamesii Z68700

Trebouxia usneae Z68702
Trebouxia asymmetrica 221553
Trebouxia impressa 221551
Myrmecia biatorella Z28971
Gloeotilopsis planctonica 228970

Spermatozopsis similis X65557
—— 0.005 substitutions/site

D Outgroups

16, 2. Maximum-likelihood (ML) tree inferred from 185 rRNA gene sequences, with Gloeotilopsis plancionica and Spermatozopsis similes a
axa. The numbers ahove each branch show pesterior probabilities (0.50 and higher) of Bayesian analysis (1,000,000 genera
tions, left) and bootstrap values (50% or more) of ML (500 replicates, right). The numbers below each branch show bootstrap value
(50% or more) of ML distance (1000 replicates, left) and maximum parsimony (1000 replicates, right). Some duplicate strains of soms
genera are not included in the tree because they have the same sequences. Branch lengths correspond to evolutionary distances. A dis
tance of 0.005 is indicated by the scale.

Aslam et al. (2007): Journal of Phycology 43, 576 — 584



Dictyosphaerium

* 9 kryptickych rodu

1

&5 Y

s
Q(%?&\%‘ "R £ Hindakia Mychonastes Chlorella
e ) : i

Masaia

Mucidosphaerium

Krienitz et al. (2012): Fottea 12, 231-253; Bock et al. (2010): European Journal of Phycology 45, 267-277;
Bock et al. (2011): Journal of Phycology 47, 638-652; Krienitz et al. (2011): Phycologia 50, 89-106



Trebouxiophyceae, Oocystaceae

» Oocystis — polyfyleticky rod

“Oocystis* solitaria |

Py
'

- rMakﬁnoeﬂa tosaensis — '@z

L Crucigeniella rectangularis

— Tetrachlorella alternans — @%’)

{ Qocystis marssonil

Oocystis heteromucosa —— {5]?“;
_ Oocystaceae sp. S
| ki =
Amphikrikos sp. { =)
T ‘Oocystis” sp. =
Y, P %\h/{’;
Echinocoleum elegans — ”’iﬂ._:}.‘;'
_ : N o P
Lagerheimia genevensis "~ ' Li
Ooplanctella pl’anucunvéxa e _f,,,)l“éﬁ 4
| @ ¢
“Oocystis” sp.

PaZoutova et al. (2010): Fottea 10, 75 — 82



Trebouxiophyceae, Oocystaceae

Makinoella

le}\/

Amphikrikos Lagerheimia Echinocoleum Elongatocystis



Trebouxiophyceae, Oocystaceae

Eremosphaera




Trebouxiophyceae, tetraedrické kolonie

Lemmermannia — hladké kolonie, maly otvor

Bock et al. (2013): Journal of Phycology 49, 329 — 339

P I—Cehocﬂflms perforata (M62999)
a Parietochioris alveolaris (EUB78373)

b

L ia (“Crucigenia®) dia (CCAP218/10)
L (“Crucigenia") (SAG 9.81)
7 ) (SAG 46.81) Lemmermannia clade
r‘ ) (SAG 25.81)

ey

ww |Lemmermannia (“Tetrastrum') komarekii (SAG 35.88)
Botryococcus braunii (AY197640)
B braunii (FJs07044) | Botryococcus clade

12w (Choricystis sp. (AY543052)
Choricystis minor (X89012)

Choricystis minor (AY762605)

Coccomyxa sp. (AJ302939)

Coccomyxa glaronensis (AM167525)

Paradoxia multiseta (AY422078) Eliptochloris clade
\Coccomyxa pringsheimii (AY762603)

Elliptochlonis bilobata (DQS530055)

ch

Viridiella fridericiana (AJ439401) | Watanabea clade
Watanabea reniformis (X73991)
“Koliella™ (AJ306536)
—— = ingianum (AB488588)
e T (228974) Microthamnion clade

83001

1w Xylochlons iregularis (EU105208)
Xylochions irmegulans (EU105209)

ow, Marvania gominata (AF124336)
Gloeotila contorta (AY422074)
Catena viridis (GU592792)
Micractinium pusillum (FM205836)
Crucigenia lauterbornii (UTEX 1755)
Chlorella vuigaris (X13688)
Meyerella planctonica (AY543040)
s [=Dictyosphaenum ehrebergianum (GQ176854)
w2 [ L Parachioreita bejerinckii (FM20584)
Closteriosis aciculans (Y17470)
Dicloster acuatus (FM205848)

Chlorella clade

Parachlorella clade

(X56009)
(AF387155)

sp. (AF387148)

Qocystidium sp. (HQ00B711)

19 Ogcystis sp. (AY195966)

Qoplanctells planoconvexa (FMB881777)

elegans (FMB31776)
(AY122336)

g
Oocystis sp. (AY187635)
Quadncoccus ellipticus (HQ008712)
Amphikrikos sp. (AF228690)
Oocystaceae sp. (AY197626)

Oocystis heferomucosa (AF 228689)

Qocystis marssoni (AF228688)

Tetrachiorells alternans (AF228687)

Frl\hhnoaﬂu tosaensis (AF228691)
o] Crucig (AY1223398)
L (HQO08713)

Oocystis solitana (AF228686)

vindis (AF387154)
Tetrastrum staurogeniaeforme (KR1996/3)

Tetrastrum staurogeniaeforme (SAG 45.81)

Tetrastrum heteracanthum (SAG 24.81)




Trebouxiophyceae, Trebouxiales

Trebouxia Asterochloris Myrmecia

Autosporangium L Flagella
(four spores) Autosporangium Zoosporangium Zoospore

3 Sporangia complex
(eight spores) P 8 3




Trebouxiophyceae, Trebouxiales

Asterochloris — krypticka diverzita

-19257~ - Trebouxia pyriformis (UTEX 1712) ®
* Trebouxia glomerata (UTEX 895)e #1 | A. glomerata
from Diploschistes muscorum Peksa 498 @
from Stereocaulon vesuvianum Talbot 281

Trebouxia irregularis (UTEX 2236) ®
from Stereocaulon pileatum Peksa 999 ® . .
from Cladonia arbuscula Peksa 789 ® #2 A. irregularis
from Stereocaulon subcorailoides Talbot 167

0.69/61/-

from Stereocaulon botryosum Talbot 153
A. magna

from Lepraria neglecta Peksa 183 ®

from Lepraria neglecta Peksa 207 @ #6

from Lepraria caesioalba Peksa 173 ®

from Lepraria caesioalba Peksa 204 ®
from Lepraria rigidula Peksa 236 ®
from Lepraria rigidula Peksa 877 ® 7

0.80/57/93

from Cladonia rei Peksa 787 ®

% from Lepraria sp. Nelsen L54
_E from Pilophorus cf. cereolus Nelsen 2233f
.00/87/89 from Stereocaulon sp. Nelsen 2181b

from Stereocaulon saxatile Talbot KIS187

from Lepraria borealis Bayerové 3401 @

from Lepraria caesioalba Peksa 231 e

from Lepraria nylanderiana Peksa 542 ® #40
from Cladonia foliacea Peksa 1008 ®

from Lepraria borealis Bayerova 3402 @

from Lepraria sp. Nelsen L18

from Lepraria nigrocincta Nelsen L55

from Lepraria caesioalba Peksa 225 ®

from Leprarnia lobificans Nelsen L12

from Lepraria caesioalba Peksa 234 @

: from Lepraria sp. Nelsen L59

i from Leprania caesioalba Peksa 235 ®
: from Lepraria lobificans Nelsen 154

A from Lepraria caesioalba Nelsen L36
. from Lepraria lobificans Nelsen 153

+ | from Lepraria sp. Nelsen L60
'

'

'

-/99/63

0.93/50/71

0.86/55/80

#11

0.96/64/62

/

0.91/87/83r from Cladonia fimbriata Peksa 815 ®
from Cladonia rei Peksa 921 @ #12
from Stereocaulon paschale Talbot 101

Treb ia itali (CCAP 519/5B) ®
/ Trebouxia magna (UTEX 67)

0.99/75/1-7 from Lepraria caesioalba Peksa 185 @
i _v: from Lepraria caesioalba Peksa 551@ #14
i * from Lepraria rigidula Peksa 186 @

from Stereocaulon tomentosum Talbot 400
/ Asterochloris phycobiontica (SAG 26.81)e
-163/64 :
'
'

#13 I A. italiana

from Lepraria neglecta Bayerova 3600 @ #15
from Lepraria neglecta Bayerova 3606 @

from Lepraria alpina Peksa 192 @
from Cladonia cf. bacillaris Nelsen 3950

A. phycobiontica

*
0 95/RAK1

Skaloud & Peksa (2010): Molecular Phylogenetics and Evolution 54, 36 — 46



Trebouxiophyceae, Trebouxiales

Asterochloris — krypticka diverzita, ekologicka diferenciace druhu
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Peksa & Skaloud (2011): Molecular Ecology 20, 3936 — 3948



Trebouxiophyceae, Elliptochloris

« 2 typy autospor, nezavisly vznik ve 3 nepribuznych liniich

“Chlorella” luteoviridis (AB006045)
" (

F i is (EF595524)

(X73998)

0,05 "Chiorella” sp. MBIC10057 (AB058305)
Kalinella

1.00/100/100

1 4
&

1.00/1001100 — arisari (JF304470)

(EU346910)
CAUP H7902 (HE984578)

¢

(F )

Chloroidium engadinensis (FM946011)

Chioroidi ipsoideum (FM946019)
1.00/84/90'- Chloroidium ellipsoideum (FM946012)

Vindiella fridericiana (AJ439401)
Watanabea reniformis (FM958480)
Watanabea sp. MSC1 (EU090195)
Di is reticulata (247207)
A lobatus (FR693368)
Leptosira terrestris (Z28973)
1.00/94/100~ Parietochloris alveolaris (EU878373)
Parietochloris pseudoalveolaris (M63002)
100 Microthamnion kuetzingianum (228974)
"Characium perforatum" (M62999)
uncultured clone SC2-2 (FJ946881)
Leptochlorella corticola CAUP H8401 (HE984579)
uncultured clone QE17 (FJ790649)
uncultured clone QE29 (FJ790655)
1.001001100~ Pseudococcomyxa simplex (FJ648514)
0.99/71/- Coccomyxa pringsheimii (AY762603)
C is (AM167525)

Elliptochloris subsphaerica (FJ648518)
Elliptochioris bilobata (AM422984)
1.0099/98'— Elliptochloris bilobata var. corticola (EF688289)
Choricystis sp. (X81965)

1.00179/84 <

braunii (AJ581912)

"Myrmecia” bisecta (Z47209)
1,00/100/100 r i i (GU017647)
L Asterochloris erici (AB080310)
Mymecia biatorellae (Z28971)
Trebouxia impressa (Z21551)
Trebouxia jamesii (Z68700)
Trebouxia arboricola (Z68705)
is (EU105208)

ii (X56099)
(AF387155)

Nannochloris sp. (AY195983)
"“Chlorella” protothecoides var. acidicola (AJ439399)
i (AY422073)

"Chlorella" minutissima (X56102)
Micractinium pusillum (AF499921)
Chlorella vulgaris (X13688)

0.98/./95) Chilorella sorokiniana (X73993)

1.00/98/100 Muriella terrestris (AB012845)
[~ Eremosphaera viridis (AF387154)
—_— 2 4
1.00/100/100 Oocystis solitaria (AF228688)
1.00/87/99 fo] Pl
(A

Koliella sempervirens ‘(AF278743)
i ica (FR865740)

"Chlorella” mirabilis (X74000)

Stichococcus mirabilis (AJ311638)

Stichococcus jenerensis (DQ275461)

Stichococcus chodati (AB055867)

Prasiola crispa (AJ416106)

Stichococcus bacillaris (AJ416107)
Desmococcus endolithicus (EU434026)

ir minor (AF387151)

P is pyriformis (X75565)

is olivacea (X74754)

1 ‘ “Chiorella" (,

1881777)

Watanabea
clade

Watanabea
reniformis

Parietochloris
Microthamniales

Leptochlorella

Elliptochloris
bilobata

Lobosphaera

Trebouxiales

Chilorellales

Pseudochlorella
subsphaerica

clade

| outgroup




Trebouxiophyceae, Elliptochloris

« symbionti lisejnikt (Baeomyces, Catolechia), sasanek (Anthopleura)
a

Letsch et al. (2009): Journal of Phycology 45, 1127 — 1135



Trebouxiophyceae, pikoplanktonni rasy

« zelené kuliCcky s prumernou velikosti do 3 um
Nannochloris — Picochlorum atomus CCAP 251/7 (AB080303)* T
85/85/1.00 86/94/1.00| Picochlorum eukaryotum Mainz 1 (X06425)*
Picochlorum oculatum UTEX 1998 (AY422075)*
86/72/1.00 _[éicochlorum maculatum CCAP 251/3 (AB080302)*

79/88/1.00 Picochlorum sp. RCC 011 (AJ131691)
--10.92'— Pjcochlorum oklahomense UTEX 2795 (AY422073)*
Auxenochlorella protothecoides var. acidicola 124 (AJ439399)
Gloeotila contorta SAG 41.84 (AY422074)
— Marvania geminata SAG 12.88 (AF124336)
100/100/1.00! Marvania coccoides CCAP 251/1b (AB080301)*
-/-10.82 Nannochloris sp. ANR-9 (AY220081)
|: ‘Chlorella’ sp. Yanaqocha RA1 (Y14950)
97/98/1.00%= Nannochloris bacillaris (AB080300) i
—— Chloroparva pannonica ACT 0608 (FJ013257) [1]*

Nannochloris-like clade

Picochlorum —7557755| Chloroparva sp. ACT 0602 (JX235963) [2]
- . » ! Chloroparva sp. ACT 0622 (FJ013258) [2]
e =9 : 4
v B® Y ) ¥ D s6ai00| | ‘Nannochloris eucaryotum’ UTEX 2502 (JX235961)] . . .
% ‘Nannochloris eucaryotum’ SAG 55.87 (JX235962)* Wfl‘;‘; ,,‘T’"c' i

9399 P2

10 pm

-198/0.931— ‘Chlorella minutissima’ C-1.1.9 (X56102)
‘Chlorella minutissima’ SAG 1.80 (AB006046)

: ~ Dicloster acuatus SAG 41.98 (FM205848)
Pseudochloris e _[ Parachlorella beijerinckii SAG 2046 (FM205845)*
99/99/1.00%- Parachlorella kessleri SAG 211-11g (FM205846)*
Didymogenes palatina SAG 30.92 (FM205840) N
Micractinium belenophorum SAG 42.98 (FM205879)*
Micractinium pusillum CCAP 248/5 (FM205836)*
Chlorella lobophora SAG 37.88 (FM205833)* Chlorella clade
Chlorella vulgaris SAG 211-11b (FM205832)*
Chlorella sorokiniana CCAP 211/8k (FM205859)* l
1 / Mychonastes homosphaera CCAP211/8e (X73996)*

gen. et sp. nov.

Parachlorella
clade

Chloroparva 87/87/
0.98

~/-/0.99

79/81/1.00
-[74/0.91

Somogyi et al. (2013): European Journal of Phycology 48, 427-436



, Botryococcus-clade

Trebouxiophyceae

Pseudococcomyxa/Coccomyxa

Botryococcus




Trebouxiophyceae, Prasiolales

« Stichococcus / Diplosphaera

Stichococcus bacillaris K44 -~ T

= Stichococcus baICI;.'IIaﬂs SAG379-1b| Stichococcus
smococcus endolithicus
Desmococcus olivaceus ... Desmococcus
Prasiolopsis ramosal Prasiolopsis
Rosenvingiella constricta

Rosenvingiella polyrhiza I Rosenvingiella
Rosenvingiella radicans--

Prasiola calophrvlla 1
Prasiola fluviatifis

88 Prasiococcus calcarius
Prasiola furfuracea
Prasiola linearis Prasiococcus
7385 Prasiola meridionalis & Prasiola

Prasiola crispa
97| Prasiola sp. New Zealand s.n.
Prasiola sp. (Mastodia tessellata SPO1617
Prasiola sp. (Mastodia tessellata SPO1618

Diplosphaera sp. (Flakea papillata L532)
Diplosphaera sp. (Bagliettoa parmigera CG27) )

iplosphaera sp. (Flakea papillata DUKE150491)

Stichococcus deasonii - ; ; - :
Diplosphaera sp. (Polyblastia cupularis CG616, Verrucaria hochstetteri CG601)

Diplosphaera sp. (Staurothele areolata CG378)

Diplosphaera sp. (Staurothele clopimoides. W1103))

Diplosphaera sp. (Staurothele drummondii CG831

r Diplosphaera sp. (Staurothele clopima W1118)
Diplosphaera sp. (Staurothele areolata W1112)

Diplosphaera sp. (Agonimia tristicula L469)

g:;losphaera sp. LEndocarpon usillum CG470)

9 deasonii-group

[4]

89

plosphaera sp. (Staurothele frustulenta AA53935)

Stichococcus sp. BCP-SRS2-14

D?Jlosphaera chodatii

Stichococcus chlorelloides

x| Diplosphaera sp. (Dermatocarpon luridum MPN178)
Diplosphaera sp. (Agonimia repleta L624)

Diplosphaera sp. (Dermatocarpon luridum CG574)

Diplosphaera sp. (Endocarpon adscendens CG671)
D{gqlosphaera sp. (Normandina pulchella L515

— Diplosphaera sp. (Verrucaria elaeina W1268

plosphaera sp. (Endocarpon diffractellum CG585)

plosphaera sp. (Endocarpon 'pallidulum J4028B)

plosphaera sp. (Staurothele fissa CG586)

plosphaera sp. (Catapyrenium cinereum SH2017, Verrucaria praetermissa CG567)

plosphaera sp. (Placopyrenium bucekii CGG?S?8

plosphaera sp. (Placidiopsis cartilaginea CG458)

plosphaera sp. (Neocatapyrenium rhizinosum Lisn)

plosphaera sp.

plosphaera sp. (Normandina acroglypta L619)
iplosphaera sp. (’\l;lormandina pulchella L594
Diplosphaera sp. (Normandina acroglypta L618)
Diplosphaera mucosa SAG 48.86

Diplosphaera sp. {‘I}Iormandina acroglygta L620)

5DDDDDDDDD

plosphaera sp. (Verrucaria rupestris CG578)
plosphaera sp. (Normandina pulchella L530)
plosphaera sp. SAG 49.86
plosphaera sp. (Polyblastia viridescens CG8608)
Stichococcus jenerensis .
Diplosphaera sp. (Normandina pulchella L531)

Diplosphaera sp. (Normandina pulchella L596)
Diplosphaera sp. (Normandina pulchella L616)
Diplosphaera sp. (Agonimia koreana L540)

sjejeje)

— 0.01 substitutions/site

C. daedaleum CG115, D. miniatum CG387, V. nigrescens CG475, N. pulchella L514)

Diplosphaera sp. (Agonimia opuntielia L823)

Thus et al. (2011): European Journal of Phycology 46, 399 — 415

Diplosphaera



Radiococcaceae (Chlorophyceae + Trebouxiophyceae)

UB3125 Chaetopeltis orbicularis
183130 Chaetophora incrassata | Chaetophora
ssei08s "
i /AY044648 Planktosphaeria gelatinosa SAG 262-1b
AY044850 Radiococcus polycoceus Krss/d.
AY781662 Schizochiamys gelatinosa
X91263 Podohedriella falcata
X97352 Ankistrodesmus fusiformis
[Coenochioris Korsikovii CAUP H 5503)%. Selenastraceae
7382058 YB46376 Monoraphidium pusilum e
10910070 |ayg46382 Monoraphidium contortum e
X74005 Pseudomuriella aurantiaca e
Coenochloris polycocca SAG 217-1a

“o+oe-ooo. | Planktosphaeria

95100 00

Radiococcus - clade

'AF388378 Radiococcus polycoceus SAG 217-1¢
AF513373 Scenedesmus sp
AF388373 Coelastrum microporum
(S0-0.70,
— [Coenochioris pyrencidosa CCALA 32
AY122334 Pectodictyon pyramidale
AF388374 Coelastrum morus
10071 .00
AB012847 Coelastrelia terrestris
M62861 Neochioris aquatica
{80830 91
i
/1779858 Hyorodictyon retcuiatum
-AY779859 Pediastrum duplex
X74004 Chiorelia zofingiensis
e o 63097 Bracteacoccus minor Ch. zofingiensis/Bracteacoccus
U63099 Bracteacoccus giganteus

Scenedesmaceae
787050

I Hydrodictyaceae

U73475 Treubarla setigera
AY614713 Chlamydocapsa sp. MX219-VF21
AY377440 Gloeocystis sp. BCP-ZNP2-21
sanan G| [Glosoeystis vesiculosa Kasparkova 2004
Lzl AF514407 Chlorococcum cf. tatrense.
DQ003762 Dunaliella lateralis
AJ410465 Oogamochlamys gigantea
/AJ410460 Lobochlamys segnis
0 nAYZZﬂGDB Chiamydomonas sp. Pic8/18T-15w
41220581 Chiamydomonas sp. BogO8/16T-2w | Chlamydomonad - clade 2
|A220592 Chiamydomonas sp. PcB/18T-39d g
AY220536 Chlamydomonas sp. WTwiné/3T-4d i
- [Giosoeysti giges UTEX L8 1)
U70793 Chloromonas oogama
/AFD08240 Chiamydomonas debaryana =

‘665726 Chiamydomonss reimharcti Citamydomoriad - clade
0% S :
7 it

1004001 00
Chlamydomonad - clade 1

X63904 Vovox carten
70792 Chiamydomonas zebra
e UB9121 Tetraspora sp.
AF408246 Paulschulzia pseudovolvox
48218697 Neochiorasarcina deficiens
U83122 Gloeococcus maximus

| Tetraspora
Ui | Gloeococcus
AF159369 Haematococcus pluvialis
AY009898 Phacotus sphaericus I Hasmatocoocus
AF302770 Sphaeraplea annulina
100120700 L 173473 Sphaeroplea soleiroli I Sphaeropleaceae
DQO78295 Oedogonium subplaglostomum
DQ078299 Oedagonium brevicingulatum
AB183510 Oltmannsieliopsis geminata
AY278217 Ulothrix Zonata

TS Oedogoniales

AB110440 Pseudocharacium americanum

Pazoutova & Skaloud (unpublished)




Chlorophyta

core
chlorophytes

Ulvophyceae
Chlorophyceae

Treboux1ophyceae

prasinophytes
' . Chlorodendrophyceae

éQ @ Picocystis

Mamiellophyceae

- ,</

|\ Pyramimonadales

@% Pycnococcaceae
— -‘// » £

/

4ﬁ;phroselmido-
phyceae k

(G
J Prasinococcales

Palmophylales

Ulvophyceae

Cladophorales

e.g. Cladophora, Chaetomorpha, Boodlea, Valonia

Blastophysa

Dayscladales
e.g. Acetabul

Bryopsidales
e.g. Bryopsis, Halimeda, Codium, Caulerpa

ia, Neomeris, Batophora, Bornetella

T hliales
e.g. Trenrepohha, Cephaleuros

Ignatius clade
Ignatius, Pseudocharacium

Ulvales
e.g. Ulva, Acrochaete, Blidingia

Phaeophila, Bolbocoleon

Ulotrichales
e.g. Acrosiphonia, Monostroma, Ulothrix, Pseudendoclonium, Giloeotilopsis

1
Desmochiloris, Halochlorococcumn, Pswdoneochlolis,l Trichophilus

Ulvales-Ulotrichales

Oltm i ales
Oftmannsiellopsis, Dangemannia, Halochlorococcum marinum

Oedogoniales
e.g. Oedogonium, Oedocladium, Bulbochaete

Chaetophorales
eg. Cgaerophom. Stigeoclonium, Uronema

Cha
“m”:lms Floydiella

Chlamydomonadales
e.g. Chlamydomonas, Volvox, Chloromonas, Dunaliella, Carteria, Hafniomonas

e.g. Hydrodictyon, Pediastrum, Bracteacoccus, Sc
Leptosira

Chiorellales
e.g. Chlorella, Nanochloris, Prototheca

Pedinomonas

Monoraphidi

Qocystaceae
e.9. Oocystis, Lagerheimia

Microthamniales
e.g. Microthamnion, Fusochloris

Trebouxiales
e.g. Trebouxia, Asterochloris, Myrmecia

Pristola clade
e.g. Prasiola, Rosenvingiella, Stichococcus, Raphidonema, Pabia
Watanabea clade
e.g. Dictyochloropsis, Watanabea
stis clade
e.g. Choricystis, Botryococcus, Coccomyxa

Coenocystis, Lobosphaera, Picochlorum, Xylochloris, Geminella

Chlorodendrophyceae (*prasinophyte” clade_IV)
Tetraselmis, Scherffelia

Leliaert et al. (2012): Critical Reviews in Plant Sciences 31:1-46

Chlorophyceae Ulvophyceae

Trebouxiophyceae



Ulvophyceae, Planophila

sladkovodni i pudni Ffasa, sarcinoidni stélka, CtyrbiCikaté zoospory

polyfyleticka skupina

4

Planophila

Planophila — pudni, aerofyticka

Dangemannia — sladkovodni
| morska

Pabia — pudni, arkticka
Floydiella - sladkovodni

Gloeotilopsis planctonica
Pseudendoclonium basiliense

Monostroma grevillei .
Ulothrix zonaia Ulotrichales

(Planophila laetevirens ) Q?'/ P| ano p hil a
rydides

Pseudendocloniopsis bot

1001100 Enteromorpha intestinalis
— I Ulvales

Acrosiphonia sp.

Ulvophyceae

Ulva curvata

78 Hydrodictyon reticulatum
95154 Neochloris aguatica

Haematococcus pluvialis
Dunaliella salina

99/100 Oltmannsiellopsis viridis i .
—”:(P;maphﬂa microcystis ) :(:)Itma nnsiellopsidales
74175 D

Sphaeropleales

Botryococcus braunii

angemannia

~ oo Scenedesmus obliquus
Bracteacoccus grandis (DO) Chlorophyceae
Bracteacoccus aerius
Protosiphon botryoides ;
95/98
99 Chlamydopodium vacuolatum CW-group

98/99
89

Planophila terresiris (U83127))
95/98 Trebouxia impressa
Myrmecia astigmatica
100/100 Microthamnion kuetzingianum

100 Coelochlamys perforata
Choricystis minor
Dictyochloropsis reticulata
Watanabea reniformis

“Chlorella” mirabilis

100/100

Pabia

100

Stichococeus bacillaris
oeia3 [oold— Prasiola fluviatilis
09 Prasiola cf. crispa
86/91

o “Chlorella” sphaerica
%__— Nanochlorum eucaryotum
9 Chlorella vulgaris

| 10$;00 :Scherﬂelia dubia

Tetraselmis striata
Nephroselmis pyriformis

I Chlorodendrales

Nephroselmis olivacea (outgroup)

= (.01 substitutions/site

Friedl & O’Kelly (2002): European Journal of Phycology 37, 373-384

Hormotilopsis tetravacuolaris
Chaetopeltis orbicularis ;
Planophila terrestris (D§6498) ) % Chaetopeltidales

@O Floydiella

Trebouxiophyceae

Pseudoscourfieldiales



Ulvophyceae, Desmochloris

pudni Fasa, sarcinoidni stélka, 2biikaté zoospory!

ULVOPHYCEAE sensu stricio

al iellopsi i (MBIC 10525) AB1£3610
-’ OLTMANNSIELLOPSIS
Drangemarseia micracystis (SAG 2022) AJ416104

unidentified coceoid ulvephyte (MBIC 10591) ABOSS370

4 unideatified coccoid ulvophyte (MBIC 10446) ABOSE345

Halochloracoccum maarci (CCMP 2288) AV 198122y np o pemic

. hatephila (CCATP 6006/1) FM832216

T D. mollershaweri sp. nov. (CCAP 6006/2) FMEB2217 1612
| ¥\

D. mallenhaweri sp. nov. (CCAP 6006/3) FM882218

unidentified coccoid ulvophyte (MBIC 10461] ABO5SE346 043 1048 1512

(MBIC 10030) AB153573 mlmmz] unidentified

filamentous
(MBIC 10031) AB183574 243 1046 1312 = ulvophyte

Psendendoclonivm submarinim PIRULA
[strain 'Norway') EF501129

Pirula sevifng (SAG 1.93) AF124337

Bolbacoleon piliferum (COMP 2315) AY 303596
"'I BOLBOCOLEON

Bolbocaleon pilifernm (CCMP 2316) AY 303597

Ulva californica (strain 'FH3.2°) AY 303586

Perewrsaria percursa (sirain "WAS-20a) AY 303588

Ulivaria ahscura (strain '3-3 DMK) AY 303590 ULVA

Ceklochaere yvsiriv (strain MALSBAL) AY454428

Rutfwieisenta tenuis (strain "WAZ2.IZb3') AY454425

Acrochaete viridis (COMP 1311) AY 303594

Phacophila dendraides -
o (strain MA2 4al') AY454429 PHAEOPHILA
1 Prendoncochloris maring (UTEX 1445) U41102 1512 PSEUDONEOCHLORIS
Acrosiphonia arcta (sample from Maine, USA) AY 305600
—'| ) o ACROSIPHONIA
f“:‘ L Urospora penicelliformis (sample from Japan) AB0949417
o Trichasarcing polymorpha (SAG 24.93) AMOS7952 043 1046
Fugomontia saccndata (CCMP 1573) AY 198123
| Hazenia mirabilis (UTEX 864) AF387156
Prewcendoclonium basifiense (UTEX 2593) 247996 TRICHOSARCINA

Claeotilapsis planetonica (SAG 29,93) 728970 g43

Ulesthric zonata (SAG 38 §6) 247999

Planophila inetevirens (SAG 2008) AJ416102

Cephal, i (SAG 28 93) AY2200%4

- | TRENTEPOHLIA
Trentepofiiia iolithus (sample from Ireland) AY220083 las ouigraup)

Darienko et al. (2009): Algological Studies 129, 25-40



sarcinoidni rody

* 12 kryptickych rodu

........ “A

mys

+ Dangemannia,
Pabia, Floydiella

i

© Pavel Skaloud

Chlorokybus Pseudoplanophila Chlorosarcina



Ulvophyceae, Ighatius-clade

kokalni rasy, 4biCikaté zoospory

Ilgnatius — pudni

Pseudocharacium — sladkovodni, epifyt na vliaknitych rasach

T

Mo TR N

Pseudocharaciur

Watanabe & Nakayama (2007):

LA e

ey A

5?%%’_2‘_’7 Acetabutaria acetabulum
r Polyphysa potyphysoides
63/61 Acicularia sc%gnﬁ powpiy

&7/72
92

Potyphysa peniculus
92/ - Holicoryne wrightil
fn %/mopo_rra vanbosseae
eomeris dumentasa

T4/74

o | 78170
95/77
82/-

53/65

99/83 Vatonia

! 59/53 Cephaleuros porasiticus
I 93/9 Trentepohlia aurea
L Cephateuros virescens
Trentepohlia sp.

i r Ignatius tetrasporus
Pseudocharacium americanum
s Acrosiphonia duriuscuta
1 7o/84 Urospora penicittiformis
Gloeotilopsis planctonica
Hozenia mirabilis
Meonostroma grevittet
Utothrix zonata
Pseudendocloniopsis botryoides
. Enteroporpha intestinatis
Ulva rigida
Pseudoneochtoris marina
?3;?40 Desi}ﬂochfo:fs gamphﬁa
T itmannsiellopsis viridis
B Dangemaﬂnfa microcystis

75/69

+

63/76

Phycological Research 55, 1-16

4*’“? Batophora oerstedil

shlorocladus australaclus
| 84/86 Aegagropila linnael
JLE Pithophora sp.
Wittrockielia tyatill
Chaetomorpha crassa
Rhizaclonium grande
Cladophora rupestris

Chaetomorpha menﬁf?era
Cladophora tiebetruthi

Siphonocladales

utricularis
Trentepohliales

| Ignatius clade

Ulvales/Ulotriehales

| oitmannsieliopsidales

sajepe|afseq

aeasdiydonn



Ulvophyceae, Scotinosphaerales

« Scotinosphaera — sladkovodni i pudni, velké buriky s asteroidnim
chloroplastem

Halmeda spp.

e,

Uddea fiabelium Bryopsidales

&
it mn Caulerpa sertulanioldes
6| ——— Bryopsis sp.
" Bafophora o
1 [ a

Acetabuian bunn | Dasyeladal
Y
Borneiella sp

. Aegagropila linnael
’—m|:|:BOergesema forbesli Cladophorales
100 Claciophars rupestrs.

Treniepohiia fofithus
Prinizina lagenifera Trentepoh liales
Cephalewros virescens
Treniepohlia aurea
Dangemaniia microcystis
Oltmannsieliopsis vindis
i Ignatius tefrasporus
1001 PseLrdocharasium ameriganum
Bolbocoleon piiferum
Ulia
Haloehiomeocourm moorel UlvalesUlotrichales
Pseudoneochions marina
Uicthrix zonata
Scatnosphaerasp. CAUP HS307
4101%‘5]—— Scotinosphaera gibberosa CAUP HE301
. Seotinosphaera sp. CAUP H5305 Scotinosphaerales, ord. nov.
Seotinosphaera lemnae CAUP H5303a
100 g9y Scofinosphaera austriaca CAUP H5304
8L Spotinosphaera sp. CAUP H5308

9B Qocystis soNfana
mm
Prototheca A
Trebouxiophyceae

93 Choricystis minor
E) T siriata | Chlorodendrophyceae

Chioreliz (ufeoviridis

Oltmannsiellopsidales Ulvephyceae

Ignatius clade

Prasiola crispa

Skaloud et al. (2013): Journal of Phycology 49, 115-129
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—

» konvergentni morfologicka evoluce u nepfibuznych lini

“Chiorella” luteoviridis (AB006045)

Heveochbmlledawal:ghensis‘('J:‘,)lO?m) : Heteroch|0r1 ' ‘ J—— -

1.00/100/60

F (X73;
0,05 “Chlorella” sp. MBIC10057 (AB058305)
1001100100 r Kalinella icola (EU346910)
L # Py CAUP H7902 (HE984578) Watanabea
1.00/100/100 P arisari (JF304470)

. #- "Chiorella” (;

clade

e ) ¢== | Chloroidiun

Chloroidium angustoellipsoideum (FM346019)
1.0094/80%- Chiloroidium ellipsoideum (FM846012)
Vinidiella iana (AJ439401)
Watanabea reniformis (FM958480)
Watanabea sp. MSC1 (EU090195)
D reticulata (Z47207)

lobatus (FR693368)
Leptosira terrestris (228973)
1.00/34/100 Parietochloris alveolaris (EU878373) i H

Parietochlonis pseudoalveolaris (M63002) PanetOCh/O”s
Microthamnion kuetzingianum (Z28974) . .
"“Characium perforatum" (M62999) M ICFOtha mnia I es
uncultured clone SC2-2 (FJ946881)
Leptochlorella corticola CAUP H8401 (HE984579)
uncuured clone QE 1 (F.790649) Leptochlorella
uncultured clone QE29 (FJ790655)
1 1.00/10011001~ Pseudococcomyxa simplex (FJ648514)
Coccomyxa pringsheimii (AY762603)

C

(AM167525)
Elliptochloris subsphaerica (FJ648518) BOt’y ococcus

Elliptochloris bilobata (AM422984) CI a d e
Elliptochloris bilobata var. corticola (EF688289)
Choricystis sp. (X81965)

o

1.00/79784

braunii (AJ581912)

Lobosphaera incisa (AY762602) Lobosphaera
“Myrmecia” bisecta (Z47209)

1.00/100/1 r i iontica (GU017647)

L Asterochloris erici (AB080310)
Myrmecia biatorellae (Z28971) 2
Trebouxia impressa (Z21551) TrebOUXIa Ies
1 Trebouxia jamesii (Z68700)
Trebouxia arboricola (Z68705)
X) (EU105208)
F (X56099)
(AF387155)

e Auxenodhlorella

“Chiorella” protothecoides var. acidicola (AJ439399)
1000 (AY422073)

"Cmolell'a" minutissima (X56102) P d h | I
Micractinium pusillum (AF499921) S e u O O r I S
Chlorella vulgaris (X13688)
Chiorella sorokiniana (X73993) h | (0] r%l I Chlorellales e,
’ Closteriopsis acicularis (AB037085) o T
Parachiorella kessleri (X56105) arac | I el | a R Ny
Dicloster acuatus (AB037085) S A -w)_\"'n .
Muriella terrestris (AB012845) R |- ._/ .
[ Eremosphaera viridis (AF387154) . I\-/' 4-_-'1"~ oy

7 00/100/100 I Oocystis solitaria (AF228686) : -7
100878 o (FM881777) : —
[ ) v

Koliella sempervirens (AF278743)

0.96/./95|

Chlorella

1.00/98/100

(FR865740) -"{Bh- = A
“Chlorella” mirabilis (X74000) ; ) f
Stichococcus mirabilis (AJ311638) Prasiola |\_:| -y

Stichococcus chodati (AB055867)
Prasiola crispa (AJ416106)
Stichococcus bacillaris (AJ416107)

e Gomiola minor (AFSE151) Mucidosphaerium
(X75565) I outgroup

olivacea (X74754)

Stichococcus jenerensis (DQ275461) clade e .- | ~




striktni ekologicka diferenciace kryptickych linii

0 02 04 0.6

Estimated probability of ombrophoby 0.01

08 1 0.03

OP546
OP961
0P8s58

oP192
0oP233
OP196 #16
FM945391
OP544

Asterochloris

0.12

0.1

Peksa & Skaloud (2011): Molecular Ecology 20, 3936 — 3948, Skaloud & Rindi (2013), Journal

DQ229882
OP518
AF345442
OP859
0.13 0P520
0P861
0P185 #1 4
0OP186
SB3324

0.99 OP855
0B e 17
0OP955

DQ229887
DQ229884
SBMO01
oP231
oo L5 #10
EU008667
DQ229886
0OP888
EUO008681 #18

0P225

0.99

EU008669
EU008682
EU008668
OPg38
EU008663

oP234
DQ229877
EU008661
EU008659
EU008664
EU008678
EU008883
0.00 = oP183
OP173 #6
AM906993

0.09 OP529 #19

0P888
#20
AF345382
AF345404 #1
DQ229885 01
AF345411 #2 ——]

of Eukaryotic Microbiology 60, 350 - 362

Zavery

#15

EU008E76
EU008675 #11

L 4

Ko1

Klebsormidium ol

K20

" SAG 5291 K. nitens
) K43

! SAG 2155 K. dissectum
Lokhorst KL37 K. nitens
Kos
Ko7
Kos

artificial
substrate water

natural
substrate

K37
' Kar
GALWD15340
GALWD15548
GALWD15463
GALWD15499
Namibia 5
GALWO15441
SAG 2108
K19
SAG 38 91 K. flaccidum
GALWO15473
SAG 37 91 K. flaccidum
SAG 3352b K. nitens
» TR31

K43

S/ 91 K. nitens
G 9.96 K. fluitans
GALWO15442

G 32.91 K. nitens

P 33513 K. fluitans
CCAP 335 14 K. fluitans
Kaa

K09

. K40
I SAG 12180 K. flaccidum
- UNAOOO67477

SAG 2107
SAG 2109
» CAUP J 302 K. flaccidum
SAG 2065
TR 18

K10

ROS85/1
GALWOD15468
GALWO15492
GALWOD15478
GALWD15472
GALWOD15560
GALWD15300
GALWD15550
GALWD15462
GALWD15298

G, 5493
g k -
K28
ﬂ k SA 1 K. subtilissimum
UTEX 462 K. subtilissimum
—

Novis KA8 K. dissectum
Nowis KM K. acidophilum

Novis KRIV K. acidophilum

CCAP 335.15 K. scopulinum
Novis LCR-K2 K. dissectum
Nowis K25 K. dissectum
Novis K37 K. dissectum

"

13
14
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konvergentni morfologicka evoluce u nepfribuznych linii
striktni ekologicka diferenciace kryptickych linii
fatalni pro ekologickeé studie zalozené na morphospecies?
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Zavery
» plati ekologické charakteristiky sladkovodniho fytplanktonu?

Table I: Trait-separated functional groups of phytoplankton (updated from Reynolds, 1997)

REVIEW

Codon Habitat Typical representatives Tolerances Sensitivities
Towards a functional classification of the | Clear often wellmixed, Urosolenis, Nutrient oM rise
treshwater phytoplankton base poor, lakes Cyelotella comensis deficiency

B Vertically mixed, mesotrophic Aulacoseira subarctica Light pH rise,
COLIN 5. REYNOLDS!, VERA HUSZAR?, CARLA KRUK', LUIG NASELLI-FLORES! AND SERGIO MELO® small-medium lakes Aulacoseira islandica deficiency Si depletion
\CEH ALGAL MODELLING UNIT, THE FERRY HOUSE, AMBLESIDE, CUMBRIA, LA22 OLE UK LABORATORIA DE FICOLOGIA, MUSEU NACIONAL/ UFR], SA0

CRISTOVAO, RIO DE JANEIRD (R]) 20040, BRASIL; *LIMNOLOGY SECTION, UNIVERSIDAD DE LA REPUBLICA, 11400 MONTEVIDE, URUGUAY,
DIFARTIMENTO DI SCIENZE BOTANICHE, UNIVERSITA T PALERMO, VIA ARCHIRAFT @123 PALERMOL ITALY; *INSTITUTO DE BIOLOGIA,
UNIVERSIADE FEDERAL DE RIO JANEIRO, ILHA DO FUNDAO, FIO DI JANEIRO (R]), 21040, BRASIL

stratification

C Mixed, sutrophic small- Asterionella formosa Light, C Si exhaustion
CORRESPONDING AUTHOR: COLIN 5. REYNOLDS. E-MAIL: csrf@eeh.acauk =
mediurn lakes Aulacoseira ambigua deficiencies stratification
Stephancdiscus rotula
D Shallowy, enriched turbid Synedra acus Flushing nutrient
waters, including rivers MNitzschia spp depletion

Stephanodiscus hantzschii

\'] mesotrophic epilimnia Tabeliaria Mutrient stratification
Cosmarium deficiency pH rise
Staurodesmus

P eutrophic epilimnia Fragilaria crotonensis Mild light and stratification
Aulacoseira granulata C deficiency Si depletion

Closterium aciculare

Staurastrum pingue

T deep, well-mixed epilimnia Geminella Light deficiency Mutrient
Mougeotia deficiency
Tnbonema

S1 turbid mixed layers Planktothrix agardhii highly light flushing
Limnothrix redekel deficient
Pseudanabaena conditions

52 shallow, turbid mixed layers Spirulina light flushing
Arthrospira deficient
Raphidiopsis conditions

Sy warm mixed layers Cylindrospermopsis light-, nitrogen- flushing
Anabaena minutissima deficient

conditions

Reynolds et al. (2002): Journal of Plankton Research 24, 417-428
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CZ_1000
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« harmonizovany seznam druhu pro hodnoceni kvality vod a jejich ochranu

« cca 300 druhu kokalnich zelenych ras

213
210
212
214
215
217
288
289
281
320
366
420
422
425
450
4659
471
472
490
513
514
515
527
535
536
539
541
565
563
564
514

Chiorophyceas
Chikorophyceas
Chikorophyceas
Chikorophyceas
Chionophyceas
Chikorophyceas
Chiorophyceas
Chiorophyceas
Chiorophyceas
Chikorophyceas
Chikorophyceas
Chiorophyceas
Chiorophyceas
Chiorophyceas
Chiomophyceas
Chiorophyceas
Chiorophyceas
Chiomophyceas
Chiomophyceas
Chiorophyceas
Chiomophyceas
Chilomophyceas
Chiomophyceas
Chilorophyceas
Chionophyceas
Chilomophyceas
Chiorophyceas
Chiorophyceas
Chionophyceas
Chionophyceas
Chiorophyceas

Crnucigenia

Crucigenia fenestrata
Crucigenia guadraia
Crucigenia tefrapedia
Crnecigeniella apiculata
Crucigeniella rectangularis
Dictyosphaerium ehrenbengianum
Dictyosphaenium pulchellum
Dictyosphaerium tetrachotomusm
Eudaoring alegans
Gaolenkinia radiata
Lagerheimia ciliata
Lagerheimia gensveansis
Lagerheimia subsalsa
Micractinium pusillum
FMonoraphidium griffithii
Monoraphidium komarkovae
bonoraphidium minutum
Mephrocytium agardhianum
Owocystis borgei

Oocystis lacustris

Oocystis marssonii
Pandonina morum
Pediastrum duplex
Pediastrum duplex var. gracillimum
Peadiastrum simplax
Padiastrum tetras

Fhacotus

Phacotus lendnern

Phacotus lenticulans
CUuadrgula phitzern

2.05 1
2.05 1
2.05 1 285 4
4.87 1 2.05 1 280 1
4.73 )
1.90 1 1.41 2
4.01 p
22T 1 2.25 1
0.85 1
4.50 2 2377 p
4.23 1 3.30 1
3.83 1 3.12 1
115 1
3.02 1
3.28 1 3.45 2
5.3 1 3.05 1
2.33 1 5.0 3 177 1
3.30 2 2.82 2 3.60 2
1.76 2
5.01 1
270 1
2,22 2 115 1
455 2
3.02 2
3.0 2
4.91 1 2.60 2
1.05 3
4.84 1
4.89 1 2.30 1
4.89 1
078 2 0.93 ]

http://opus.kobv.de/btu/volltexte/2009/953/pdf/GewAsserreport 10

AR 2 2008.pdf
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Zavery
pro hodnoceni vod je nutné vybrat molekularné charakterizované, dobre
vymezené druhy se znamymi ekologickymi charakteristikami

Old designation

Revised or confirmed designation

Refe

cnee

Monoraphidium convolutum

To be included in a new genus not yet designated

Krienitz et al.

(201 1b)

Monoraphidium dybowskii To be included in a new genus not yet designated Krienitz et al. (2011b)
Monoraphidium griffithii* Monoraphidium griffithii* (Berkeley) Komarkova-Legnerova Krienitz et al. (2001)

Monoraphidium minutum Nephrochlamys subsolitaria (G.S. West) Korshikov Krienitz et al. (201 1b)
Monoraphidium pusillum To be included in a new genus not yet designated Krienitz et al. (2011b)

Neodesmus danubialis

Nephrochlamys subsolitaria
COocystis marssonii
Oocystis solitaria

Paradoxia multiseta®

Neodesmus danubialis Hindak

Neplwrochlamys subsolitaria G.5. West
Oocystis marssonii Lemmermann
To be included in a new genus not yet designated

Paradoxia multiseta™ Svirenko

Hegewald & Hanagata

(2000)

Krienitz et al. (2011b)

Hepperle et al. (2000)

Hepperle et al. (2000)
Henley et al. (2004)

Pediastrum biradiatum FParapediastrum biradiatum (Meyen) E. Hegewald Buchheim et al. (20035)
Pediastrum borvanum Pseudopediastrum borvanwm (Turpin) E. Hegewald Buchheim et al. (2005)
Pediastrum duplex® Pediastrum duplex® Meyen Buchheim et al. (20035)
Pediastrum kawraiskyi Pseudopediastrum kawraiskyi (Schmidle) E. Hegewald Buchheim et al. (20035)
Pediastrum simplex Monactinus simplex (Meyen) Corda Buchheim et al. (2005)
Pediastrum tetras Stauridium tetras (Ehrenberg) E. Hegewald Buchheim et al. (2005)

Planktosphaeria gelatinosa®

Polyedriopsis spinulosa®

Pseudococcomyxa simplex

Pseudodictvosphaeriwm jurisii

Quadricoccus ellipticus
Quadrigula closterioides™

Scenedesmus arcuatis

Planktosphaeria gelatinosa™ .M. Smith
Polvedriopsis spinulosa™ (Schmidle) Schmidle
Coccomyxa sp.

Mychonastes jurisii (Hindak) Krienitz et al.
Quadricoccus ellipticus Hortobagyi

Quadrigula closierioides® (Bohlin) Printz

Comasiella arcuata™ (Lemmermann) E. Hegewald et al.

Krienitz & Bock (2012): Hydrobiologia 698: 295 — 326

Wolf et al. (2003b)
Hegewald et al. (2001)

Proschold et al. (2011)

Kriemtz et al. (201 1a)
Krienitz & Bock (2011)
Kriemtz et al. (2001)
Hegewald et al. (2010)
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