Xanthophyceae (rtiznobrvky)

- possibly about 900 species, mostly terrestrial
and freshwater; most taxa asexual or with
cryptic sexual reproduction

- genera Vaucheria and Botrydium have
oogamic or isogamic sexual process

Adolf Pascher
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Botrydiopsis Botrydiopsis

Aafter Smith (1950)
B © Y. Tsukii, see http://protist.i.hoseiacjp/Protist_menuE.html

multiple plastids
coupled with multiple
nuclei — so called
coenocytes




Ophiocytium

freshwater phytoplankton
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Tribonema, Xanthonema,
Heterococcus




Botrydium
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Vaucheria




Eustigmatophyceae

cryptic secxual reproduction
occurring in soil, freshwater and marine habitats
most of the diversity probably not yet discovered



Fig. 2 Light micrographs of representative Eustigmatophyceae. (a) Chlorybotrys sp. UP3 5/31-Tm
(Eustigmataceae). (b) Goniochloris sculpta SAG 29.96 (Clade 1Ib). (¢) Unidentified strain Mary
8/18 T-4d (Clade Ia); vegetative cells (leff) and zoospores (right). (d) Pseudellipsoidion edaphicum
CAUP Q 401 (Pseudellipsoidion group). (e) Eustigmatos polyphem (Eustigmataceae group).
(f) Monodus unipapilla Skall 4/27-2w (Monodopsidaceae). (g) Unidentified strain Itas 8/18 S-5d
(Clade IIb). (h) Nannochloropsis limnetica CCMP 2271 (Monodopsidaceae). (i) Pseudo-
staurastrum sp. strain 10,174 (Goniochloridales). (j) Characiopsis acuta ACOI
456 (Eustigmataceae group). (k) Unidentified strain Pic 8/18 T-15d (Clade Ilc). (I) Unidentified
strain Pic 9/21 T-1d (Clade llc). (m) Unidentified strain Chic 10/23 P-37 (Clade Ila), illustrating
wall sculpting (right). (n) Unidentified strain WTwin 8/18 T-15d (Clade Ilc). Bars = 10 pm

Elias et al., 2017,
Handbook of Protists



Fig. 3 Cell ultmstructure in the Eustgmatophvesae. (a) Detml of a plastd (without the mrdle
lamella) and a reddish globule of Fischeria helvertica (pl plastid, rgreddish globule). (b) Section of a
vegetative cell of Enstigmartos magna, presumably on a way to eyvtolanesis {note the two muclei; ow
cell wall, » nucleus, p pyranoid, pf plastid). (€) Zoospore of Fischeria helvetica (e eyespot,
f flagellum, m mitochondrion, = miclens, my micleolus, pf plastid, z tmnsitional zone of the
flagellum}). (d) Zoospore of Trachvdisons minutus in a scarming electron micmoscope. (e) Detail of
the flagellum bearing mastiponemes, Fischeria steflata. (f) Longitudinal section of the flagellar
appamtus of Fircharia stellata uniflagellate zoospore showing basal bodies with B3 and R4 flagellar
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source of arachidonic acid (ARA) and
eicosapentaenoic acid (EPA) e e e | S

Nannochloropsis farms for animal food production

(fish aquacultures, etc.)
additional links:
https.//meticulousblog.org/top-companies-in-nannochloropsis-market/
https://finance.yahoo.com/news/global-nannochloropsis-market-2021-2028-150600787.html| Greenwell et al, 2010, J Royal Soc
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- about 2000 species are known,

- only 3 genera freshwater

- all the others live in marine eulittoral and sublittoral

- heterotrichal to complex macroscopic thalli,

- fucoxanthin — brown carotenoid pigment;

- obscure plosascharides in cell walls — production of alginates;
- maricultures, source of iodine in food webs
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Dictyota

Life Cycle
Dictyota spp.
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Dictyota bartayresiana

Dictyota bartayresiana







Dictyopteris

Dictyopteris polypodioides

shade-loving species, sheltered habitats




cosmopolitan sublittoral genus;
often in ruderal localities of disturbed
tropical ecosystems ;
calcified thalli
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Gametophyte

Gametophytes are
isomorphic and dicecious

frequent Mediterranean species,
upper sublittoral






Lobophora e i B

Lobophora variegata



Sphacelariales

Halopteris, Stypocaulon, Sphacelaria
some of the most frequent phaeophyceans in
the Mediterranean and European Atlantic coast




Sphacelaria

Large apical cells
(typical of the genus)

CELLS
Central stem
100 pm wide x 88-103 pm long
Side filaments
40-54 pm wide x 41-56 pm long

Plurilocular sporangia
(arrowed)

outerhebridesalgae.uk_



Ectocarpales
Ectocarpus
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heterotrichal thallus, (almost) isomorphic life cycle, marine and brackish sublittoral






Colpomenia

Colpomenia peregrina

invasive lineage in subtropical seas, origin in N Pacific



Adenocystis
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Nereocystis

Macrocystis |

Lessonia

MacroCYStis .

Lessonia

Macrocystis
Ecklonia
Laminaria

Macrocystis
Ecklonia /




=== [aminaria
- Sacchatrina
| == Macrocystis
Lessonia
=== Nereocystis
=== [Fcklonia

Eualaria

Wernberg et al., 2019, World Seas



Laminariales
Laminaria

Ivy Livingston © BIODIDAC
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Ecklonia

E. maxima

key genus of kelp forests on S Hemisphere






Alaria

A. marginata

mostly Pacific genus (Alaska, Aleutian Islands, E Siberia)
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Macrocystis

dominant circum-antarctic genus (+ Pacific coast of America)



M. pyrifera
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tis (luetkeana)

Nereocys




Postelsia palmaeformis
(diminutive palm kelp)

7
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Pacific coast of North America
intertidal (i.e. frequently exposed to dessication)




Chorda

vegetative sporophyte (seasonal),
hollow tubes (filled by air),
unicellular paraphyses

el

http://www.marlin.ac.uk
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Fuca Ies e algaesase ' '-.;/l';\__lga_g'e;as'ﬁ
Fucus :

receptacles, conceptacles F. serratus



Fucales
details of sexual reproduction

(a) Cross-section through

Ostiole (pore)

receptacle (fertile tip of frond) /

mucilage-filled cavity

Conceptacles

Ostiole (pore)
tuft of paraphyses

Meristoderm

Cortex

Wall of conceptacle Medulla

Antheridium (contains
antherozoids)

Oogonium (contains
8 oospheres / ova) '
borne on a stalk cell

0
&
[—stalk cell

l pantonematic

multicellular branched
hair (antheridiophore)

Paraphysis (unbranched
multicellular sterile hair)

(tinsel) flagellum

stigma (part of light-
direction sensor)
Ovum (female gamete)

— non-motile, green,
contains oil droplets

acronematic——

(whiplash) flagellum
Detail of paraphysis

Antherozoid (sperm cell) —
pyriform (pear-shaped)
and biflagellate.



Fig. 11.2 Distribution of Fucaceae species in the North Atlantic. Dashed areas depict permanent
ice. The distributions of Fucus distichus (native all around the Arctic) and F. spiralis also include
the North Pacific, although the latter appear to have been recently introduced there

Neiva et al., 2016, Seaweed Phylogeography



Three Fucus species are key
organisms of the Baltic ecosystems
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Ascophyllum

~.Je% algaesase

wo.algaesase

one of the dominant algae of the eulittoral/upper sublittoral
of W European coasts (e.g. W Ireland)

A. nodosum




Cystoseira

species-rich and abundant genus in the Mediterranean
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C. barbata

www.algaebase.org
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Sargassum

STATES ) -~ O NORTHATEANTIC
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most taxa in the tropics;
a few subtropical /warm temperate species;
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bentic and pelagic species

S. muticum —an
invasive species
along W European
coasts

S. vulgare




some examples of biotechnological and food-processing utilization of Phaeophyceae

kombu — Laminaria
wakame — Undaria
hiziki - Hizikia

alginates
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