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· Charophytes

· Ancestral algae going to the land plants

· Morphology

· Range from unicellular species to parenchymatous (3D divisions of cells)

· Unicells → unbranched filaments → heterotrichous (has 2 different filaments) → branching filaments →uniseriate filament → multi seriate filaments → parenchymatous → specialization and layers
· Reproduction

· Simple vegetative reproduction (single cells go to two daughter cells)

· Alternation of generations (haploid and diploid life stages)

· Vegetative cells are normally haploid with diploid zygotes.  Meiosis occurs when zygote germinates.

N Haploid → 2N Diploid (more complicated w/cell coverings, long dormancy like a seed)

· Some have primary reproduction by fragmentation of filaments and regrowth (a long filament breaks up into pieces and the pieces grow again) 

· Some have a single cell that transforms into a biflagellated zoospore (a spore doesn’t go through sexual reproduction – it settles down and starts growing again – can have diploid and/or haploid spores)

· Isogamy – same – the gametes look alike

· Anisogamy – different – one gamete will be mobile, one won’t

· Oogonium – cell in which egg develops 

· Antheridium – flagellate gamete (sperm) that develops in antheridial cell

· Zygnematales

· Reproduce through conjugation

· Two filaments grow parallel protoplasm forms into an amoeboid gamete and then conjugation tube forms.  One amoeboid gamete migrates across the tube and fuses w/other gamete to form a dormant zygote w/a thick cell wall.

· Typically found in short-lived, stagnant, muddy pools

· Even if water evaporates can still get connected for gamete transfer because so close

· Starting to evolve away from an aquatic environment (why we think charophytes evolved into higher plants – bryophytes have conjugation too)

· Coleochate and chara

· Haploid thallus retains the egg and zygote and form protective covering

· Chara

· Highest evolved of these (most dominant)

· Forms an outer cortical layer (these specialized cells on outside of thallus in freshwater form CaCO3.  It helps with transport of nutrients and water.  Forms a hard casing/shell so things can’t eat it because of this chalky CaCO3 layer – stronger thallus enables it to grow taller (chara is biggest of any green algae, up to 1 meter long)

· “skunk weed”  (when you collect it and let it dry out it smells like skunk)

· Desmids (related to charophytes)

· Unicellular, but most have bilateral symmetry and form semi-cells

· Found in water column – warm standing freshwater and also in acidic water

· Ecology of all charophytes

· Common in freshwater, rare in salt

· Probable ancestors to bryophytes and mosses and eventually higher land plants (and found in same places)

· Most form dormant dessication resistant zygotes and spores

· Lots of filamentous forms in shallow streams and standing water

· Chloroplasts of charophytes have 2 membranes (due to endosymbiotic event)

· Chlorophyll a and b

· Starch used as energy storage product

· Common: 

· spirogyra – spiral chloroplast inside filaments

· zygnema – always forms stellate (star-shaped) chloroplasts and almost always paired

