Division Cyanophyta

Diagnostic

· Cyanobacteria (blue green algae) were the first living algae (3.5 billion ya) (slide 1-2)

· More closely related to Prokaryotic bacteria than Eukaryotic algae (Slide 3-4)
· Pigments = chl a, biliproteins, carotenoids….ALL ACT IN PSN (in other divisions these last two are accessory and do not act in PSN but rather pass energy top chl a…examples of these are Phycocyanin, allophycocyanin, phycoerythrin 

· No chloroplasts

· Pigments organized as granules on lamellae (thylakoid)
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lamellae arranges in periphery of cell





starch storage





gas vacuole

· storage product id glycogen

· cell walls have amino acids and sugars

General characteristics

· Occur in marine pelagic, sediments, freshwater areas

· Some live in extreme environments (temperature and chemically)

· cells are very small

· gas vacuoles regulate buoyancy

· they can fix N2…only bacteria can do this (N2        NH3) which is usable by plants

· These were the first organisms to have 2 photosystems (I and II), to produce organic material and to give off O2 as bi product

· As such they changes the earth’s atmosphere (from reducing to oxidizing)

They convert atmospheric Nitrogen to usable Nitrogen through Nitrogen Fixation

Normally atmospheric Niotrogen is unavailable because of strong triple bonds…N  N
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!!!!!  O2 STOPS THIS REACTION!!!!!!! Important for later

Forms (Slide)…refer to slide….

· Unicell

· Colonies

· Filaments





Heterocyst  (terminal cell with thick wall).  

· Impermeable to O2
· Site of N2 fixation

· Carbon + Substrates move in and Glutamine moves out

2types of Heterocysts (terminal and intercalary)

In anaerobic conditions…ALL cells can fix Nitrogen..but under the presence of O2…only Heterocyst can.

In some lakes (e.g. Clear Lake) up to 40% of total Nitrogen fixation is by Bluegreens

My be symbiotic with Corals (e.g. Azolla…has special pits for bluegreens)

Toxins associated with Bluegreens

· Microcystis is poisonous to cattle and humans

· Ciguatare I spoisoning from eating fish that feed on bluegreens…..but we have found it was actually due to dinoflagellates growing on bluegreens (cuases swimmewrs itch) and can be toxic or not…variable.

Movement

No flagella but can move (only the filamentous forms move).

Importance

Food (e.g. Spirulina)….grown in vats or ponds, sold in health food stores…Very high in DNA do too much can hurt kidneys.

Used as source of biliprotiens which are used in biochem industry

Reproduction (four basic ways)

· Endospores (spores produced inside)…Akinete

· Exospores (produced outside and budded off)

· Fragmentation…

· hormogonia

