Chlorophyta, Sphaeropleales




Chlorophyta, Sphaeropleales

e Wide array of morphological diversity
e Solitary, colonial, filamentous forms
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Phylogeny

Phylogeny of chlorophycean taxa
inferred using nucleotide data sets
assembled from 69 protein-coding and

29 RNA-coding genes

Lamieux et al. 2015
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Phylogeny

Fucikova et al. 2014 -
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Phylogeny

—— Neochloridaceae

— Hydrodictyaceae

—— Scenedesmaceae
Rotundellaceae
Selenastraceae

Mychonastaceae
— Bracteacoccaceae

—— Radiococcaceae

—— Chromochloridaceae

—— Pseudomuriellaceae
—— Treubariaceae

—— Cylindrocapsaceae

Cylindrocapsaceae
— Jenufa

—— Golenkinia
—— Microsporaceae

—— Dictyochloridaceae

Sphaeropleaceae

—— Chaetopeltidales

—— Chaetophorales

Oedogeniales

Chlamydomonadales (or Volvocales)

OCC-Clade
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Neochloridaceae

Botryosphaerella sudetica
« irregular grape-like clusters; cells spherical or widely oval
 in peat-bogs with Sphagnum or in littoral of oligotrophic pools and small lakes




Neochloridaceae

Neochloris

« cells spherical, multinucleate, with a hollow spherical, parietal chloroplast including one or
more pyrenoids

* in the soil, in swamps, ponds...




Hydrodictyaceae

« Usually colonial algae, with the exception of Tetraedron




Hydrodictyaceae

Hydrodictyon reticulatum
» Net-shaped coenobium
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Floating mats of the water net in July 2009

floating on the surface of Keston Pond, near
Bromley, Kent, UK.




Hydrodictyaceae

Rybnik nedaleko Ceskych Budéjovic slouZici jako ptaci rezervace, ktery byl doslova zamofen rozsahlymi porosty zelené fasy rodu Hydrodictyon.
Foto: Petr Znachor




Hydrodictyaceae

Pediastrum — more than 400 species described, many of them being
uncertain




* Hydrodictyon nested
within Pediastrum
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Hydrodictyaceae

72/098, Pediastrum duplex (EL0202CT, North America, Fig. 3a)
g3/0.05] Pediastrum duplex (TPO406MN, North America)
Pediastrum duplex (LB144, North America)
Pediastrum Jgpfax ( SB(M(!II'@L, North America)
Pediastrum diplex var. cohaerens (ACOI1391, Portugal)
Pediastrum duplex (Hg74-33, Finland)
Pediastrum duplex gSAG 84.80, Germany)
Pediastrum duplex (SRO20INJ, North Amencal)
Pediastrum duplex var duplex (ACOI893, Portugal)
Pediastrum duplex (SLO405MN, North America)
Pediastrum duplex (SLO401MN, North America, Fig. 3b)
Pediastrum duplex (SLO404MN, North America)
Pediastrum duplex (SBO201VA, North America)
Pediastrum ckg:'ax('FLﬂdﬂlth, North America)
Pediastrum duplex (|SJH0399 North America)
Pediastrum duplex (Ped8 .ZSB", North America)
Pediastrum duplex (MLO408MN, North America)
Pediastrum duplex (SFO202NY, North America)
Pediastrum d&r?fex var. asperum (ACOI395, Portugal )
Pediastrum duplex var rugulosum (ACOI152, Portugal)
Pediastrum d fagj‘;_:l{ﬂs&l Australia, Fi

Pediastrum

3c
Pediastrum duplex EX LB1364, CZGG"IOSF(;VEQM, Fig. 3d)
Pediastrum sp. (MB0404, Australia)
ﬁ,drodr’cg’on reticul atum EX LB515, North America)
H}dmdr'cyon reticulatien (CBS, North America)
‘Lfadrodr'c'iyon reticul atum %SF{}ZG] North America)
H}dmdr'cyon reticulatien (MLO301CT, North America)
‘Lﬂdrodr'cgzon reticulatum (NZ0301, New Zealand)
H}dmdr’cyon reticulatum 0505, Australia)
Wdrodictvon reticulatum (JHHydro, North America)
drodictyon africanum (UTEX LB782, South Africa)
drodictyon patenaeforme (CCAP236, unknown locality)
84/% Pediastrum angulosum (HRO505b, Australia)
Pediastrum angulosum (HRO505a, Australia, Fig. 3e)
9T Pediastrum angulosum (LB1366, Czechoslovakia)
ulosum (ACOI1354, Portugal)
Pediastrum duplex (LMLO403MN, North America)
Pediastrum duplex (PLO501b, Australia, Fig. 3f)
Pediastrum duplex (HR0504d, Australia)
Pediastrum angulosum (HL0O201'WI, North America, Fig. 4a)
Pediastrum angulosum (KP03018C, Scotland)
Pediastrum duplex gmﬂdﬂl, Australia, Fig. 4b)
ediastrum duplex (LC0401b, Australia
Pediastrum duplex (JJB0401c, Australia)
Pediastrum dﬁp]ﬁx {JIB0402d, Australia)
Pediastrum alternans? (LWiv0503b, Australia, Fig. 4c)
Pediastrum angulosum (MB0403b, Australia, Fig. 44:E

Pediastrum

Pediastrum duplex 503a, Australia, Fig. 4e)
Pediastrum diplex (PL0503a, Australia)

Pediastrum sp. (RLOZ01FR, France, Fig. 5d)

yd / 97/% r Pediastrum duplex (YB0503b, North America)
96/* g _‘19LE£|_L Pediastrum duplex (LP0502a, Australia)
TT/*

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

Group I

Hvdrodictyon

Group 11




Hydrodictyaceae

« Pediastrum — paraphyletic taxon, definition of new genera

0.01 substitutions/site

100 Pedjastrum angulosum (UTEX 1366)

1o0o/ss 100! Pedlastrum angulosum (UTEX 1370) | Pediastrum
<70/ ?6\ Pediastrum duplex (saG 28.83)
Pediastrum duplex (UTEX 1364)
Hydrodictyon africanum (UTEX 782) | Hydrodictyon
77/<70 Hydrodictyon reticulatum (CBS)

100 - Pediastrum boryanum (Heg 1976-16)
95| 100 Pediastrum boryanum v. cornutum (UTEX 470)

/ V. CC Pseudopediastrum (gen. nov.)
86 Pediastrum kawraiskyi (SAG 25.81)

gok
870 . T~

Pediastrum simplex (UTEX 1601) Monactinus
5 Sorastrum spinulosum (UTEX 2452) )
90 \ Pediastrum biradiatum (UTEX 37) Parapediastrum (gen. nov.)
7975 Pedjastrum tefras (UTEX 38)
\ 100 %%[{ edjastrum tetras (UTEX 84) Stauridium

160 Pediastrum tefras (SAG 37.81)
\ —— Pediastrum privum (SAG 36.81)

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

89 Chlorotetraedron bitridens (S&@ 85.80) Tetraedron
100 Tetraedron caudatum (SL3 23.81)
99 [ 100 Tetraedron caudan,.rm (UTEX 1360)
39 Tetraedron pentaedricum (RCOI 1037)

Tetraedron bitridens (UTEX 120)

o8 100 100 Neochloris aquatica

= ngl Neochloris vigensis _ -
83 100 — Characiopodium hindakii

86l Polyedriopsis spinulosa _

— Scenedesmus obliquus

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



Hydrodictyaceae

« Some new genera established with the help of geometric morphometrics
of cells (e.g., Lacunastrum)

. Group lll

Group |

Cv1l

-2+

-6+

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



Hydrodictyaceae

Lacunastrum
Monactinus

Parapediastrum

Pediastrum

Pseudopediastrum

Sorastrum

Stauridium

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

Lacunastrum

« L. gracillimum
Monactinus

« M. simplex
Parapediastrum

* P. biradiatum
Pediastrum

* P. duplex

 P. angulosum
Pseudopediastrum

 P. boryanum

« P. kawraiskyi

e P integrum*
Sorastrum

e S. spinulosum

e S. americanum

e S. biradiatum
Stauridium

 S.tetras

e S. privum



Hydrodictyaceae

Pediastrum - Two or more horn-like processes; intercelluar space present
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Hydrodictyaceae

Pseudopediastrum - Two or more horn-like processes; intercelluar space usually absent; cell
wall granulated or reticulated

Pseudopediastrum boryanum Pse_udopediastrum boryanum
Obj. 100 X Obj. 100 X

P. boryanum



Hydrodictyaceae

Pseudopediastrum - Two or more horn-like processes; intercelluar space usually absent; cell
wall granulated or reticulated

Pseudopediastrum cornutu!
Obj. 100 X

P. integrum P. cornutun



Hydrodictyaceae

Parapediastrum - Marginal cells with two large, long, and narrow lobes each divaricated into
two lesser lobes

Al e



Hydrodictyaceae

Lacunastrum - Coenobia with distinct holes with an area larger than cell surface area

L. gracillimum



Hydrodictyaceae

Monactinus - On each marginal cell only one lobe with only one processus.

Monactinus simplex
Obj. 100 X

25 pm




Hydrodictyaceae

Stauridium - Marginal cells without any lobes or with narrow incisions and four very short
projections, without any intracellular holes

Stauridium tetras
Obj. 100 X

© Martin Kreutz

S. privum (no incisions)

S. tetras



Hydrodictyaceae

Sorastrum — Three-dimensional coenobia




Hydrodictyaceae

Tetraedron — Cells solitary, 3-4-5 angular, flattened, cell wall smooth or warty.

Tetraedron minimum
Obj. 100 X

o
e

RA
autospores

© Martin Kreutz

after Kovacik




Hydrodictyaceae

Asexual reproduction
« A parent colony produces a number of biflagellate zoospores kept within a vesicle.
« Avesicle leaves the mother cell, cells organise into a new complete daughter colony.

biflagellate
Zoospores

a parent colony

a new
daughter colony

20 um



Hydrodictyaceae

Sexual reproduction
« By isogamy; after fusion forming a thick-walled hypnozygote

\) o —&P . i Spr:n;.‘@

Syngamy formed zygote

(=5 min) formed Cell division
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. Sexual life-cycle c.iision
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i Lo 0
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Cell divi xu
comp'l:lggn ese al growth

36hsXC , , life-cycle 24hrs
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10 um
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Park et al. (2014) Pseudopediastrum



Hydrodictyaceae

Hydrodictyon



Scenedesmaceae

« The largest family, including solitary or coenobial genera; cells usually spherical, linearly,
alternating, or arranged in 2-3 rows.

Desmodesmus protuberans
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Scenedesmaceae

« Scenedesmus: more than 450 taxa described so far. The genus was split to several narrowly
defined genera.




Scenedesmaceae

« Scenedesmus — cell wall smooth, without spines
« Desmodesmus — cell wall granulated, with spines and ribs

=3
35“"“ Scenedesmius
o SEFFIIS
ﬂgsﬁ" (He. 1975-178)
Seenedemus
bicellulars
{He. 1980-16)
Scenedesmis
arthrodesmi-
Jormis @ 3y Scenedesms
' s denticularus
Scenedesmus spec
- i
e, 198750} {40 1996-12)
Scenedesmus lefevrei
VAT, mUZZONENSES foe
(An 199611y Scenedesmus
Scenedesmus
raciborskii
(A £825.5)
Scenedesmus . 142) Terradesmus
pectinatis  {Aslila Wwisconsinensis
) J var. reginae
Enallax acutiformis (Genevn 165
SaiF 2761
¢ o Scenedesrms

Terradesnits .
. \ . CKImatis
4 WEISCONSINENSIS 1y, vozsmy.

WMI}
Us

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




Scenedesmaceae

Desmodesmus — Cell wall ornamented, under EM exhibiting ultrastructures of the outer
algenan cell wall layer.

S ) xERoo00000x m@/’
A B C D E F\

Propping Spikelets

/ Spines

“Pectic” layer

Rosette

Pyrenoids

Honeycomb-shaped
cenobial drape

Slime layer

2-3 um



Scenedesmaceae

Desmodesmus — Cell wall ornamented, under EM exhibiting ultrastructures of the outer
algenan cell wall layer.
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Scenedesmaceae

Desmodesmus — High cryptic diversity within morphologically-defined genera.

D. serratus An 43B
D. serratus An 1996-16
-| D. serratus Heg 1999-15
D. serratus Jeon 1999-11
- D. serratus Heg 1977-114
D. 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
serratus Tow 6/16 T-35w
D. serratus Heg 1977-284
D. serratus Heg 1987-32
D. serratus Heg 1987-33
91/91/89 = D. serratus H%g 1988-44
D. serratoides Heg 1994-16
D. perdix An 112a
2 D. perdix Heg 1980-5
HBolsg D. perdix Heg 1987-44
D. perdix Heg 1988-33
D. perdix Tow 6/16 T-26w
-178/- D. santosii ACOI 522
D. santosii ACOI 857
N D. santosii Tow 8/18 P-14W
D. pseudoserratus Hinddk 1975-108
D. pseudoserratus An 85A
D. pseudoserratus AICB 410
D ds ratus 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
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

791791- D. ultrasq s AM228926
100 87 4‘_(3 ultrasquamatus AM228913

D. ultrasquamatus MLO-4
97195 |_99 r D. regularis AM228924
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

-/86/- |

80/99/88

SEEEEEEEE

98/100/98

—— D. denticulatus AJ237958

D. denticulatus DQ417529
—i= D. denticulatus DQ417544

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



Scenedesmaceae

Desmodesmus — High phenotypic plasticty (grazing-induced)
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Scenedesmaceae

Scenedesmus — Cell wall smooth, cells without spines.
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Scenedesmaceae

Tetradesmus — Cells spindle-like, with pointed ends




Scenedesmaceae

Pectinodesmus — Cells spindle-like, with pointed ends, cell wall with rows
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Scenedesmaceae

» Verrucodesmus — granulated cell wall

1.0/97/

04/ Pectinodesmus holtmannii Krienitz 2005-5 (JQ082334)
Pectinodesmus holtmannii Krienitz 2005-7 (JQ082335)
[ Pectinodesmus pectinatus Chic10/23P-9w (JN703737)
Pectinodesmus pectinatus An 111 (AJ237954)
Pectinodesmus pectinatus He 1(JQ240281)

1.0/89/ Pectinodesmus pectinatus An 114 (AJ2379
73199 N Pectinodesmus pectina msKngm 19790% .5008233%?
Pectinodesmus pectinal enitz 1980-308 E Q082 i
51/ Pectinodesmus pectinatus CCAP 276/40\. ) Poctinodesmus pectingtus 5.8t
51/51 Pactinodesmus pectinatus Krienitz 1980-306 (J0240278)

o Pectinodesmus pectinatus Oak 5-18 (JN703736)

snwsapounsad

e Pectinodesmus requaris CCAP 276,56 (10082329)
1998-2 (AY170857)
‘ 2001-2 (JQ240280)

Pectmodesmus pectinatus Krienitz 1919-306 (JQ0B2328)
Pectinodesmus pectinatus Krienitz 1979-307 (JQ240283)
Pectinodesmus pectinatus Krienitz 1981-313 CCAP 276/52 (JQ082332)

L Pactinodesmus pectinatus CCAP 276/51 (JQ082321)

J85 __ Coelastrum astroideum SAG 65.81(GQ375089)
Coelastrum microporum Tow 6/3P-9W (DQ417572)

Hegewald 1971-157 I Coelastrum

o V. parvus (JQ240288) Verruco-
Coelastrelia SAG 317-5 (DQ375096) % —

fast spec. g Hegewald 1971-62 (JQ240289)

Coelastrella spec. Pic 6/16T-1W (DQ417571) | Coelastrella

arcuata var. platydisca UTEX 2457 (AJ400491)
Comasiella arcuata var, platydisca Hegewald 1976-18 (AY170865) I Comasiella

Comasiefla arcuata Hegewald 1987-7 (AY170854)
Chodatodesmus spec. "Antarctic” (AM419228)

! Chodatodesmus mucmnmarus Chodat 182 (JQ240287) I Chodatodesmus
99/100 Chodatod H Id 1973-25 (JQ082315)
0.90/96/
1oc_1_q_gr Enallax acutiformis UTEX 416 (AJ400490)
Enallax 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)
Acutodesmus acuminatus Hegewald 1986-2 (AJ237949)
Acutodesmus acuminatus CCAP 276/30 (JQ082312)
Acutodesmus acuminatus Krienitz 1979-344 (JQ082330)
Acutodesmus acuminatus UTEX 415 (AJ249511)
Acutodesmus reginae CCAP 276/66 (JQOB2326)
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)
731 | Acutodesmus obliquus MPI (AJ249509)
67183 | Acutodesmus obllquus UTEX 2630 (AJ249507)
Acutodesmus obliquus CCAP 276/48 (JQ082318)
Acutodesmus omuus CCAP 276/57 (JQ082324)
s s var. dacty o5 Chodat 163 (JQ240286)

1.0/90

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



Scenedesmaceae

Unicellular genera: planktonic and aerophytic algae
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Scenedesmaceae

» Coelastrum — cells in spherical coenobia, densely aligned, often connected by strands

C .astroideum C .proboscideum C .microporum




Scenedesmaceae

« Hariotina — cells connected by net-like connecting strands




Scenedesmaceae

« Coelastrella — cells with longitudinal strips or ribs visible under LM




Scenedesmaceae

Ennalax — Cells with longitudinal strips or ribs visible under LM, ,,coenobial Coelastrella*




Scenedesmaceae

Dimorphococcus — Cells heart or kidney-like shaped, arranged in 4 pairs which are connected
by remnants of the mother cell wall
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Selenastraceae

Cells solitary or in colonies, with diverse cell shape (elongated, crescent-like, ...).




Selenastraceae

Ankistrodesmus, Monoraphidium — Cells needle-shaped, lunate to sigmoid, usually colobial;
species of both genera are intermixed




Selenastraceae

Selenastrum — Cells lunate, arranged in colonies and attached by dorsal sides

Obj. 100 X




Selenastraceae

Selenastrum capricornutum — Monitoring the inhibitory and stimulatory effect of various
substances (e.g. monitoring chronic toxicity of wastewater, effect of herbicides on primary
producers)
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Obr. 1 — Schéma dévkovini roztoki do jamek mikrotitraéni desticky



Selenastraceae

Kirchneriella — Cells lunate, croissant-like, not attached by dorsal sides
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Selenastraceae

Quadrigula — Cells straight, distant from each other in colonies

Quadrigula closterioides
Obj. 100 X




Nephrocytiaceae

Nephrocytium — Cells oval, cylindrical, crescent-shaped to lunate, embedded in a hyaline
mucilage

&



Treubariaceae

Variously shaped cells, with a placoderm cell membrane, consisting of two or more parts.

Saturnella



Radiococcaceae

Solitary or colonial coccoids, often covered with a prominent mucilaginous envelope




Radiococcaceae

Planktosphaeria — Cells with multiple plastids, each containing a pyrenoid.




Radiococcaceae

Radiococcus — cells in a mucilaginous colony usually having a radial-fibrous structure;
chloroplast single, parietal, with a pyrenoid.




Radiococcaceae

Coenochloris — the fragments of sporangial cell walls remain in the mucilaginous envelope;
chloroplast parietal, with a pyrenoid

o - T




Mychonastaceae

Mychonastes — unicellular or colonial cells of small dimensions, in plankton.




Bracteacoccaceae

Bracteacoccus — multinucleate cells possessing multiple plastids without pyrenoids; usually
terrestrial and aerophytic genus.
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Fucikova et al. (2012): Nova Hedwigia

Bracteacoccaceae

Bracteacoccus — a total of 13 morphologically highly similar taxa — phylogenetic speces

B. bullatus
25 strains,
25 rbel, 14ITS

2 strains, 2 rbel, 11TS B. ruber

B. polaris
2 8 strains,
8 rbel,51TS

3rbel, 2ITS B. glacialis

v
3 strains, 3rbcl, 31TS  B. aerius

v

B. xerophilus
4 strains, 3 rbel, 3 1TS

B. bohemiensis

0.02

96, 15-59

0.02 substitutions/site

North America

I south America

> 0.89/51
I Asia
. Europe
B Afiica
0.64/-
156
/51
0.99782|
086051 |
0.73/-
072
*/94
Fig. 2B

Bracteacoccus minor UTEX 66 «
Bracteacoccus sp. CCALA 222
Bracteacoccus sp. KF 36

Bracteacoccus sp. KF 15
Bracteacoccus sp. KF 16

= g coccus sp. KF 1

Bracteacoccus sp. KF 5§

Bracteacoccus cohaerens SAG SO5-1

Bracteacoccus aggregatus G2-3 ¢
Bracteacoccus sp. CAUP H3802

Bracteacoccus pseudominor SAG 2272

v

B. minor
13 strains,
13 rbeL, 13 ITS

B. aggregatus
6 strains,
6 rbcl, 51TS

B. occidentalis
17 strains,
15 rbeL, 31TS

B. deserticola
7 strains,
7 rbel, 51TS

B. pseudominor
6 strains,
6 rbclL, 6 ITS

B. giganteus
2 strains, 2 rbcl, 2 ITS



Bracteacoccaceae

Bracteacoccus — the only lichen symbiont of the class Chlorophyceae: in a basidiolichen
Sulzbacheromyces sinensis.




Families of terrestrial algae

Multinucleate cells, colored when mature. Many plastids without pyrenoids.

« Chromochloris — red colour, cells up to 13 mm

. >
* Pseudomuriella — orange colour, cells up to 13 mm &
o
* Rotundella — orange-brown colour, cells up to 20 mm &
« Tumidella — golden-orange colour, cells up to 33 mm o
» Bracteamorpha — orange colour, cells up to 24 mm Q@Q
- ﬁ Cﬁ:..BG'" “ hin“dskji .
n.s?@‘ o7 | Neochioris i
Rotundella . e e
ﬂ|7 — 0-% H&rf;ﬁna i ‘- “
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' Bracti pha trainorii
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Dictyococcus varians

Fucikova et al. (2014)

H Neochloridaceae
' Hydrodictyaceae
] Scenedesmaceae
) Rotundellaceae
] Radiococcaceae

§ Schizochlamydaceae

Bracteacoccaceae

Tumidellaceae
Bracteamorphaceae

Sphaeropleaceae

Schroederiaceae
Chromochloridaceae
Dictyococcaceae

]
]
]
]
g Dictyochloridaceae
8
]
ﬁ Pseudomuriellaceae

Selenastraceae



Golenkiniaceae

Green coccoid cells, more or less spherical or polyhedrical, with or without spines




Golenkiniaceae

Golenkinia — Cells with spines, planktonic

Golenkinia radiata Golenkinia radiata
Obj. 100 X Obj. 100 X

© Martin Kreutz







Microsporaceae

Microspora — Unbranched uniseriate filaments; cell wall in the filaments bipartite H-shaped
with overlapping ends; chloroplast parietal, perforated




Microsporaceae

Microspora — Unbranched uniseriate filaments; cell wall in the filaments bipartite H-shaped
with overlapping ends; chloroplast parietal, perforated
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Sphaeropleaceae

Unicellular our filamentous coenocytic algae, fusiform vegetative cells




Sphaeropleaceae

Sphaeroplea - Multicellular, unbranched, uniseriate filaments; cells multinucleate; sexual
reproduction oogamous; oogonia spherical, often lying in a single or in double series.
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http://protist.i.hosei.ac.jp/PDB/Images/Chlorophyta/Sphaeroplea/sp_03.jpg

Sphaeropleaceae

Ankyra - Cells solitary, spindle- or cylindrical, heteropolar, at both ends ending in a pointed
extension.
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