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Nitrogen fixation by Cyanobacteria: 

Certain cyanobacteria are nitrogen-fixing organisms. Anabaena is an example. 

They can fix the atmospheric nitrogen into another form (e.g. ammonia, nitrites, or 

nitrates) that other organisms (e.g. plants and animals) can readily use and convert 

into proteins and nucleic acids. Cyanobacteria can fix atmospheric nitrogen 

through transforming into specialized cells called heterocysts. Heterocyst 

formation occurs when the environment is anoxic and fixed nitrogen is scarce. 

Cyanobacterial circadian rhythm 

Circadian rhythm was once thought to be an exclusive feature of eukaryotes. Later 

on, scientists found that certain cyanobacteria also display circadian rhythm. 

Evolution of  Cyanobacteria: 

According to endosymbiotic theory, eukaryotes that have acquired the ability to 

photosynthesize are those that have evolved from the primitive eukaryotes that 

ingested primitive photosynthetic prokaryotes, such as cyanobacteria. A primary 

endosymbiotic event led to the evolution of the three primary endosymbiotic 

eukaryotes: green plants, red algae, and glaucophytes. These three groups make up 

the monophyletic group, Archaeplastida. The primitive cyanobacterial cell inside 



the eukaryote is theorized to have eventually become the plastid (chloroplast) that 

is known today. The chloroplast and the cyanobacterial cell seem to share common 

features, i.e. morphologically, phylogenetically, genetically, and biochemically. 

Following the primary endosymbiosis, secondary and tertiary endosymbiotic 

events ensued, and these are believed to have led to later lineages of photosynthetic 

eukaryotes. 

Ecology and Cyanobacteria 

Cyanobacterial blooms: 

 

Cyanobacteria are found in aquatic habitats and moist soil. They can also cause 

algal blooms in aquatic environments, especially those that are stagnant, calm or 

slowly flowing. The algal bloom by cyanobacteria appears like a scum that is blue-

green in colour. It can contain cyanotoxins (toxins produced by cyanobacteria) that 

can cause serious illness or kill when consumed in certain concentrations. It can 

cause shellfish poisoning and fish kill. Cyanobacterial blooms are intensified by 

anthropogenic eutrophication of aquatic habitats. Rising temperatures, vertical 

stratification, increased CO2 in the atmosphere, and high concentration of 

phosphorus can cause cyanobacterial population to grow exponentially. 

Cyanotoxins consist of neurotoxins, hepatotoxins, cytotoxins, and endotoxins that 

can cause respiratory failure to animals that ingest them through contaminated 

water. 

Soil stabilization: 

 

In terrestrial habitats, such as a damp soil, cyanobacteria help stabilize soil. Their 

growth prevents erosion. They help retain water. For instance, Microcoleus 



vaginatus is a cyanobacterium that produces a polysaccharide sheath that binds soil 

particles and helps retain water.(5) 

Oxygen cycle contributor 

Cyanobacteria are key players in the oxygen cycle. Prochlorococcus sp. alone is 

credited for contributing much oxygen (about half) by photosynthesis in the open 

ocean.(6) 

Heterotrophy 

 

Some cyanobacteria can become heterotrophs. Some heterorophic parasitic 

cyanobacteria can cause disease to their invertebrate host, such as black band 

disease. 
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