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CORECONCEPTOF

Microbiology

CYANOBACTERIA

Theyaregram -ve,photosynthetic,singlecelled
orcolonialorfilamentousbacteriaoftencalledasbluegreenalgae.Theyareknownto
inhabittheextremeenvironmentalconditionssuchashotspringsoricebergs.Theyarethe
mostsuccessfulgroupofoxygenicphotosyntheticorganismsfoundonearth.

STRUCTURE.Acyanobacteriacellisusuallylargerthananormalbacteriacell.Cellwallis
made up ofpeptidoglycan.Photosynthetic lamellae orthylakoids are presentwhich
photosyntheticpigmentsviz.chlorophyll-a,Beta-carotene,c-phycocyanin(bluepigment)and
c-phycoerythrin(redpigment).Thecyanobacteriaaremorebluethangreentheyhave
excessofphycocyanin.

Othersubstanceslikefatdropletsandproteincrystalsarealsopresentinthecell.Gas
vacuolesarealsopresentthathelpthem tofloatinwater.Itschromosomeissimilartothat
ofbacterialchromosome.
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Fig.1.(i)NOSTOCCOLONY (ii)FILAMENTSHOWINGHETEROCYST

Like other green plants, cyanobacteria show oxygenic photosynthesis. Some
cyanobacterialcellsarespecializedordifferentiatedtohavespecialfunctionslikethe
heterocystinNostoc(Fig.1.)actsasthesiteofnitrogenfixation,andakinetesarehighly
thick-walledmodifiedvegetativecellswhichhelpinperennationandvegetativereproduction.

InOscillatoria,thefilamentrepresentsacolonyknownas
trichomeandeachcellofthefilamentisindependent.

Cyanobacteriareproducebybinaryfission(inunicellularforms),or
bybreakingupofthefilamentintohormogonium e.g.inOscillatoria
andNostoc(Fig.2.).

Hormogoniaaremulticellularfragmentsofafilamentformeddue
todeathofintercalarycells.Eachhormogonium becomesthick-walled,
itiscalledhormocystwhichhelpsinperennationandreproduction.

Fig.2.Oscillatoriafilamentshowinghormogonium forreproduction
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Cyanobacteriaalsolacksexualreproductionbuttheyareknowntoexhibitgenetic
recombinationbytransformation,transductionandconjugation.

Somecyanobacteriareleasetoxinswhichareharmfultoaquaticformsoflife.
Thesetoxinsarealsopoisonoustoman.Acyanobacterium,Spirulina isnon-toxicandmay
becultivatedintanksasaproteinrichanimalfeed.

ECONOMICIMPORTANCEOFCYANOBACTERIA

1.Likeotherplants,theycanalsophotosynthesize.Thustheyaretheproducersofthe
biosphere.Theyarethemostselfcontainedautotrophs.Unlikebacteria,theyhaveoxygenic
photosynthesis.

2.Manyformsofcyanobacteria can fixnitrogen ofthe atmosphere into ammonium
compounds.Cyanobacteria nitrogen fixation enriches plantroots in many wetland
conditionssuchasinthericefields.Cyanobacteriathatcanfixthenitrogenof
theatmosphereareAnabaena,Nostoc,AulosiraandTolypothrix.

3.Somecyanobacteriareleasetoxinswhichareharmfultotheaquatic
formsoflife.Thesetoxinsarealsopoisonoustoman.

4.Anon-toxicandfastgrowingcyanobacterium calledSpirulina
(Fig.3.)maybecultivatedintanksasaproteinrichanimalfeed.

Fig.3.Spirulina
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