
MICROBIALDIVERSITY

N.Gayathridevi

TheinventionofmagnifiedlensbyAntonvanLeeuwenhock(1677)hasrevealedtheexistence

ofmicrobes.Heidentifiedmajorclassesofbacteria,protozoa,algaeetc.Pasteur(1857)

observedthemicrobeswhichareassociatedwithdifferentkindsofalcoholicfermentationand

smallerrods(lactobacilli)inthelacticfermentation.Duringthisexperiment,Pasteurestablished

thestudyofmicrobialmetabolism andinparticularheshowedthatlifeispossiblewithoutair.

Microbesarehighlydiversified.Theyoccurindifferenthabitatssoil,water,airandevenin

extremehabitatslikehotsprings,glaciersetc.

Soilmicrobes

Soilistheouterregionofearthcrust,formedbygradatioalweatheringofrock.Soilisaunique'

habitatgivesmechanicalandnutritionalsupporttotheplants.Theratioofsoilparticlesgoverns

theporosity,soilwater,pH,inorganic,organicmattersandmicroorganisms.Thesourcesof

inorganicmaterialinsoilaretheparentrocks.

soilincludesorganicmatter,soilwater,airandsoilmicrobes.Microbesdecomposetheorganic

matteranditisconvertedintohumus.soilwaterandairinfluencethemetabolicactivitiesofsoil

microbes.Microorganismswhichliveinsoilarealgaebacteria,actinomycetes,fungi,protozoa

nematodesetc.

1)Soilalgae.Bothprokaryoticandeukaryoticsoilalgaegrowwellwhereadequateamountof

moistureandlightpresent.Bluegreenalgaeastheyarebiofertilizersplayimportantroleinthe

fieldofagriculture.TheprominentgeneraareAnabaena,Oscillatoria,Nostoc,Scytonemaetc.

2)Bacteria:Theseunicellularprokaryotesandmoreinnumberswhichvariesbetween

100000000and10000000000cellspergram soil.Basedonregularpresence,bacteriaare

dividedintotwogroups.1.Soilindigenousand2.soilinvader.

Thenumberandtypesofbacteriaareinfluencedbysoiltypesandtheirmicroenvironment.

Theyfoundmoreincultivatedland,maximum inrhizosphereduetoaerationandnutrient

availability.Bacteriadonotoccurfreelyinthesoilsolutionbutarecloselyattachedtosoil

particlesembededinorganicmatter.Theyplayaroleinorganicmatterdecomposition,biogas

production,nitrogenfixationetc.Ex1)Agrobacterium,Nitrosommas,Rhizobium etc.

1.Actinomycetes.Theyexhibitthecharactersofbothofbacteriaandfungi,buthavingclose

affinitywithfungi.Theyreleaseantibioticsubstances.Actinomycetesaremoreingrassland

thaninthecultivatedland.pHofsoilgovernstheirabundanceinsoil.Ex.Actinomyces,



Actinoplanes,Micromonospora,Microbispora,Nocardiaetc.

4)Protozoa:Theyremaininencystedform.Theroleofsoilprotozoaispredatory,astheyeat

uponbacteria,Excolpoda,Heterometaetc.

5)Fungi:Theygrowmoreinaeratedsoils,fungiderivenutrientsfortheirgrowthfrom organic

matters,livinganimalsandlivingplants.Thesoilinhabitingfungiarecharacterisedbytheability

tosurviveindefinitelyassoilsaprophyte.Ex:Aspergillus,cladosporium.,Alternariaetc.Fungi

associatedwithplantdiseasesFusarium,Phytophthra,Pythium etc.

Rhizosphereistheareaofintensemicrobiologicalactivitythatextendsseveralmillimeterfrom

therootsystem ofthegrowingplant.Rhizosphereinsubterraneanhabitatformicroganisms.

Rhizospheremicrobesdiffersfrom planttoplantbothqualitativelyandquantitatively

Rhizoplanedenotestherootsurface.

Thephenomenonoflossoforganicandinorganiccompoundsfrom rootsurfaceisknownas

rootexudation,itbecomesfoodbaseformicrobes.Hencethereisincreasedmicrobialactivity

inrhizosphere.Rootexudatescontaincarbohydrates,organicacids,enzymes,aminoacids,

vitamins.

Therhizosphereregionishighlyfavourableformicrobes.Thedominantfungiofrhizosphereare

Aspergillusflavus,A.niger,A.fumigatus,Fusarium oxysporum etc.Thedominantfungiof

rhizoplaneareA.niger,cladosporium herbarum,Fusarium oxysporum,,F.solani.

Cystsofnematodes,bluegreenalgae,andprotozoaareconspicuousintherhizosphereregion

BacterialikeArthrobacter,Pseudomonas,Bacilluspolymixa,Agrobacterium radiobacter,

A.tumifaciens,Azatobacter,Rhizobium,Micrococcusetc.arereportedfrom therhizosphere

andrhizoplaneregions.

Therhizospheremicrobeshaveeitherbeneficialorharmfuleffectsonthedevelopmentofplant.

Factorsaffectingmicrobialcommunityinsoil

Soilmoisture,PH,Temperature,Gases,OrganicandinorganicChemicals,Organicmatteretc,

arethemajorexternalfactorsinfluencethemicrobialcommunityinsoil.

Organicmatteraltersthecompositionofsoilmicrofloraandmicrofauna.

Typesofvegetation:Thedominanceofmicrobesisrelatedtothetypeofvegetation.For

eg.Thereisanincreasedpopulationoffungiintherhizosphereofsoyabean.Inrhizosphere

Aspergilli,Fusaria,Penicilliaweredominantinadditiontotheotherfungalspecies.

Biogeochemicalcyclesandorganicmatterdecompositionalsoinfluencethepopulationof

microbes.



Microbesinwater

Therearethousandsofmicrobesliveinwaterandtransportedthroughit.Theyinclude

saprophytes.Waterreceivesmicrobesfrom soil,air,sewage,organicwastes,deadplantsand

animals,whichfallunderthegrouplikebacteria,fungi,algae,protozoaandnematodes.

ThebacteriafoundinwaterarePseudomonas,E.coli,Aerobacteretc.Someoftheaquaticfungi

areAchylaamericana,Chytridium brevipes,Pythium undulatum ,Sapromycesindicusetc.

WaterbornepathogenicbacteriaareVibriocholerae,Salmonellaenteriditis,Pseudomonas

aeruginosaetc.waterbornepathogenicprotozoaareGiardialamblica,Cryptosporidium,

Entamoebahistolytica.

Marinemicrobiology:Marinemicrobiologydealswithmicrobeslivinginseawater.The

bacteriagrowinginverticallydifferentiatedmarineenvironmentcanbecategorisedinto3

groups.

a)Barotolerantbacteria--growingbetween0and400atm.

b)Moderatebarophiles–bacteriagrowingoptimallyat400atm.

C)Extremebarophiles-bacteriagrowingonlyathigherpressurei.e,6000to11,000meterdepth.

somebacteriaarelivingingutofdeepseainvertebrates.Inthemarinesystem,themajor

sourceoforganicmatterisfrom phytoplanktons.Picocyanobacteriamayrepresent20to80%

oftotalphytoplanktonbiomass,Inturntheseactasasourceoffoodformarinefishandother

animals.

Freshwatermicrobiology:

Lakesandriversprovidethemajorfreshwaterbodies.Phytoplanktons,decompositionof

organicmatteranimalactivitiesinfluencethenutrientlevelwaterbodies.Thenutrientpoor

lakesareknownasoligotrophiclakes,whereasthenutrientrichlakesare

eutrophiclakes.Thenutrientrichlakescontainhighamountofbottom sedimentscontaining

organicmatterandeutrophiclakessupportluxurientgrowthofbacteriaandalgae.Someofthe

fastgrowingalgaeatoptimum conditionshowingtheirmaximum populationandcausewater

bloom .

ThemicroorganismsgrowinginlakesareAnabaenaMicrocystis,Nostoc,Oscillatoria,

Oedogonium,Spirulina,Diatoms,protozoaetc.



Thecapacityofriversandstreamstoprocesstheaddedorganicmaterialislimited.Iftoomuch

organicmaterialisadded,thewaterbecomesanaerobic.Untreatedandinadequatelytreated

wastesandotherorganicmaterialsaredischargedintothestreamsandrivers,Theseorganic

wastescausechangesinmicrobialcommunity.Whentheamountoforganicmaterialsaddedis

nottoohigh,itsupportsthegrowthofalgae.Algaeproduceoxygenduringphotosynthesis.

streams,

Thenaturalwaterbodiessuchaslakes,riverscontainsufficientamountofnutrientsthat

supportthegrowthofmicrobes.Byinappropriatetreatmentandbrokensewageline,microbes

enterintowatersupply

Coliform groupsarepresentinwaterduetofaecalcontamination.(Coliformsarethemembers

ofthefamilyenterobacteriarealincludesE.coli,EnterobacteraerogensandKlebsiella

pneumoniae}

Airmicrobes(Aerobes)

Aeromicrobiologythatdealswiththestudyofair-bornemicrobesandvirusesalongwith

particulatematterofairlikesmokes,dustetc.Theimportantgasesthataffectthe

microorganismsarehydrogensulphide,sulphurdioxide,carbonmonoxide,chlorineetc.The

microbialformsarebacteria,fungi,sporesofbacteria,fungi,sporesofactinomycetes,algae,

sporesofbryophytesandpteridophytes,pollengrainsmicroinsectsandviruses.

Aircontainingfoulsmellingandpathogenicmicrobeswhicharenotfitforhumanhealth.such

aircausediseasesincludingallergy.Theallergycausingair-borneagentsarecalled

aeroallergensthatincludebioticandabioticfactors.

Groupsofaerobes:

Aerofungi:Studiesonmicrobialcomponentsofairovercropfieldsareusefulinunderstanding

theplantpathogensandinestablishingtheforecastingsystem fordiseasecontrol.The

dominantfungioverpotatofieldareAlternariaalternata,Aspergillusflavus,andpenicillium

eitrinum Aniger,Cladosporium herbarum.About62aerosporawererecordedoverricefield.The

mostdominant,fungaltaxawasAspergillusfollowedbyPenicillium Alternariaand

cladosporium.IngeneralAspergilliform amajorcomponentofaerosporaincludingpathogenic

species.

ThespeciesoffungisecretingaflatoxinsA.flavus.(Aflatoxinsarethesecondarymetabolites

whichisinjurioustohumanhealth.)

Aeroalgae:Theyfoundinairuptoaheightof2mtrs.Themostcommonalgaeinairarechlorella,



chlorococcumsChlamydomonas,Aulosira,Nostocandphormidium.

Lichens:Thelichencomponentofaerosporahavealsobeenreported.Themostcommon

lichensarecladonia,Heteroderma,,Usnea,Parmeliaetc.

Indooracrobes:

Itreferstothemicrobespresentinairinsidethehouses.Therearemanymicrobespresentin

airinsidethehouses.Therearemanymicrobeswhichareresponsibleforbiodeteriorationof

stóragematerials,equipment,Librarymaterialsandarchives.

Microbesfoundinpharmacy,hospitalsetc.aresomeexamplesofindooraerospora.

1.AeromicrosporaofPharmacy:Aerofungiwerereportedinthefermentationunitofa

pharmacy.Theenvironmentalfactorslikerelativehumidityandtemperatureaffectedtheir

occurrence.Dominantspeciesarecladosporium ,Alternariasps.,Penicillium cyclopium etc

2)Aeromicrofloraofhospitals.Hospitalsactasreservoirsofpathogens.Theytransmittedfrom

patientstootherindividuals.ThehospitaltransmittedpathogensareMycobacterium

tuberculosis,Staphylococcusaurens,Aspergillusflavus,candidaalbicansetc.

Papersgetdegradedbymicrobesinthelibrary.Themajorconstituentofpaperisthecellulose.

Thereforecellulosedegradingmicrobescoloniseanddegradethepapers.commoncellulose

degradingfungiareAlternaria,Aspergilluscladosporium,Fusarium,Nigsospora,Rhizopus,

Trichodermäetc.Highmoistureandlowtemperatureincreasetherateofcellulose

decompositionbythesefungi.

AeroallergensandAeroallergy

Theterm allergyisusedtodenoteanyalteredcapacityofbodytoreacttoaforeignsubstance.

Allergyiscausedbycertainbiologicalandabiologicalagentspresentintheatmosphere.The

allergycausingagentspresentinairarecalledaeroallergensandtheallergycalledaeroallergy.

prominentaeroallergensarehousedusts,pollengrains,cosmetics,microsporesorcellsetc.

Someexamplesofcommonaeroallergensare

a)Algae-Aulosira,Chlamydomonas,Lyngbya,Gloeoterchia,diatoms

b)Fungi-candida,Monila,alternaria,Aspergillus.

c)Pollengrains-Parthenium hysterophorus,,Argemonemexicana,Caricapapaya.

Housedustallergens:



Housedustisamixtureofhairs,moulds,bacteria,decomposedpartsofclothes,smallinsects,

mitesetc.Personswhoinhaledtheselateronsuffersfrom allergy.Thecommonfungal

allergensareRhizopus,Fusarium,cladosporium etc.

Pollengrains:

Theaeroallergenicpollengrainsarecontributedmainlyfrom theplantsbelongingtothefamily

Poaceae,Chenopodiaceae,AmaranthaceaeandAsteraceae.

Pollengrainsdispersedthroughwater,windandinsects.Allergenicpotentialofpollengrainsis

governedbytheirchemicalcomposition.

Cosmetics:

Theexamplesofcosmeticsarecreams,powderslotions,oildyesetc.Thesecosmeticsshow

dermatologicalproblems.Thecausesofallergiesare

1.thequalityofcosmetics

2.Spoilageofcosmeticsbymicrobes

3secretion2toxinsbymicrobes

4chemicalingredientsofcosmeticsetc

Phylloplanemicroflora

Kerlingusedtheterm Phylloplanetodescribetheleafsurfaceasthehabitatofmicrobes.The

sporespresentonleafsurfacegetnutrientsfrom leafandalsofrom pollengrainspresentin

Leafsurface.phylloplanemicrofloraincludesPseudomonastrifoli,candidaalbicans,

Saccharomycescervisae,Alternariaalternataetc.


