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NITROGENFIXATIONBYCYANOBACTERIA

Thecyanobacteria(blue-greenalgae)havesix
mainfeaturesbywhichtheyarecharacterized.

1.Theircellularstructureis
prokaryotic.

2.Flagellaarecompletely
absent.

3.Whenmovementoccurs,it
isbyacharacteristicgliding
motion.

4.Theirphotosynthetic
pigmentsinclude
characteristicbio-proteins,
togetherwithunique
carotenoidssuchas
myxoxanthinand
myxoxanthophyllbesides
chlorophylla.

5.Storageproductsincludetheproteinaceousmaterial,cyanophycin.

6.Sexualreproductionisabsent.

Themembersofcyanobacteria(blue-greenalgae)havebeenplacedinoneclass
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Cyanophyceae.Thereisabsenceof
truenucleusandsexualreproduction
inthemembers.Membersare
encircledbymucilaginoussheath.

Nitrogenfixingbacteriaareoftwo
types-Nonsymbioticnitrogenfixing
bacteria(suchasAzotobacter,
clostridium etc.)whichlivefreelyin
thesoilandsymbioticnitrogenfixing
bacteria(suchasRhizobium)which
livesymbioticallyintherootnodules
ofleguminousplants.Theyare
providedwithnitrogenfixing(nif)
genes.

Nonsymbioticnitrogenfixingbacteria
areofthefree-living,aerobicnitrogen-

fixingblue-greenalgaearefilamentousandheterocystousbelongingtothetheorder
NostocalesandStigonematales(Geitler,1932,Desikachary,1959).Afewunicellularforms
likeGloeocapsa
andAphanothece(Singh,1973)andnon-heterocystousformslikeamarineTrichodesmium
sp.havealsobeenreportedtofixNitrogenunderaerobicconditions.

Althoughblue-greenalgaeareknowntoinhabitarangeofdiversehabitatsincludingthermal
springstoArcticregion,majorityofNitrogenfixingspeciesshowdominantgrowthin
reducingconditionsespeciallyavailableinwater-loggedricefields.

Symbioticblue-greenalgaeorcyanobacteriashowassociationfrom lichenstohigherplants
andwithoutexceptionallarenitrogenfixers.Inspiteofbroadspectrum ofdistributionofthe
hostplantsinvariedagro-climaticconditions,studiesonsymbioticblue-greeninourcountry
haveremainedconfinedtoAzollaandcycadsonly.Nosystematicecologicalinvestigations
havebeenmadeonhost-symbiontdistribution,Nitrogenfixationandmanyotherinteresting
aspectsofresearch.MajoremphasishasbeengiventoAzollamainlyduetothepossible
roleofthissystem forbiofertilizerdevelopment.
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Azolla,agenusofubiquitousdistribution,widelydistributedintropicalandtemperate
freshwaterecosystems,isasmallaquaticfern,harbouringtheNitrogen-fixingbluegreen
algaAnabaenaazollaeindorsalleaflobecavity.Itisconsideredbothasaweed
contaminatingthewaterbodiesandasabiofertilizerhavingpotentialtobeusedasaa
sourceofNitrogentothericeplants.

Forcenturies,Azollahasbeenusedasgreenmanureforthecultivationofofriceinin
NorthernVietnam andSouth-EasternChina(Singh,1979).

Thechemicaldiversityofbacterialmetabolism Showshowextensivelybacteriahave
evolved.Insomecasestheneedformetabolicenzymeshasbeensacrificedattheexpense
ofhavingtotakeupmoleculesperformedfrom theenvironment,andinsomepathogenic
bacteriathisspecializationhadreachedthepointthattheycannotgrowoutsidethe
organism thattheyareinfecting.Attheotherextremeatotipotentsyntheticapparatus
withinthecellallowsbacteriatogrowinchemicalenvironmentsthatarefortooSpartanfor
organismswhichdonotderivetheirenergyrequirementsfrom lightorsimpleinorganic
reactions.


