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ECOLOGICALPYRAMIDS

Definition.Anecologicalpyramidisgraphicalrepresentationofparameterlike

numberorbiomassoraccumulatedenergyatdifferenttrophiclevelsinafood

chaininanecosystem.

Introduction:

TheideaofecologicalpyramidswasdevelopedbyCharlesElton(1972),hence

theecologicalpyramidsarealsocalledEltonianpyramids.

Anecologicalpyramidmaybeupright,(taperingtowardsthetip);Inverted(widens

towardsthetip);Spindleshaped(broaderinthemiddleandnarrowaboveand

below).

Typesofecologicalpyramids:

Onthebasisofecologicalparameters,ecologicalpyramidsareofthreetypes:

1)PyramidofNumber



2)PyramidofBiomass

3)PyramidofEnergy

1)PyramidofNumber

Itisthegraphicrepresentationshowingthearrangementofnumberof

individualsofdifferenttrophiclevelsinafoodchain.Itdepictsthe

relationship between producer,herbivores(primary consumers)and

carnivores(secondary,tertiaryandquaternaryconsumers)atsuccessive

trophiclevelsintermsoftheirnumber.

Thepyramidofnumbermaybeupright,spindleshapeorinvertedin

differentecosystem.

Inapredatoryfoodchaine.g.,foodchaininagrasslandecosystemorpond

ecosystem thepyramidofnumberisastraightpyramid.Thenumber

decreasesinafoodchain(fromgrassestopredatorybirdsingrassland

ecosystemandfromphytoplanktontolargefishinpondecosystem).

Ingrasslandecosystemthegrasses(producers)arealwaysmoreinnumber.

Thisnumber showsagradualdeclinetowardstheapexastheprimary

consumerslikegrasshopper,rabbitetc.arelesserinnumberthanthegrasses;

thesecondaryconsumerslikesnakesetc.arestilllesserinnumberthanthe

grasshopper,rabbit.Finallythetertiaryconsumerslikehawk,owl,lionare

leastinnumber.Thusthepyramidbecomesupright.

Similarlythepyramidofnumberinpondecosystemisalsoupright.The

producers,whicharemainlyphytoplanktons,suchasalgae,cyanobacteria

etc.aremaximuminnumberthantheorganismspresentatthesuccessive



trophiclevels.Thereisgradualdecreaseinthenumberfromproducerto

successivetrophiclevelsthus,forminganuprightpyramid.

Inaforestecosystem,thepyramidofnumberisspindleshape.The

producers,whicharelargesizedtreesarelesserinnumber,theprimary

consumers(herbivores)suchasfruiteatingbirds,elephant,deer’setc.are

moreinnumberthantheproducers.Then,thereisgradualdecreaseinthe

numberinthesuccessivetrophiclevelsofsecondaryconsumersandtertiary

consumers.Thus,thepyramidappearsspindleshaped.

Inatreedominatedecosystem singlelargesizedtreeisattackedby

numerousminuteplant-eatinginsectswhichinturnarepreyeduponby

fewerspidersandcarnivorousinsects,thesearefurtherpreyeduponbya

lessernumberofsmallsizedbirds,whicharefurtherpreyeduponbyonlya

fewlargesizedbirds..Thus,resultinginspindleshapedpyramid.

However,inaparasiticfoodchainlikeanOak-tree,pyramidofnumberisan

invertedpyramidinwhichasingleoaktree(producer)supportsalarge

numberoffruiteatingbirdswhich,inturn,supportstilllargenumberof

parasiteslikeliceandbugs.Hyper-parasiteslikeactinomycetes,bacteria,

fungietc.arethegreatestinnumberandoccupythetopofinvertedpyramid

ofnumber.

Thisisduetothefactthatasingleplantmaysupportthegrowthofmany

primaryconsumersandeachprimaryconsumerinturnmayprovide

nutritiontoseveralsecondaryconsumers(parasites),whichinturnmay

supportsmanytertiaryconsumers(hyper-parasites).Thus,thereisgradual

increaseinthenumberoforganismsfromtheproducerleveltothetertiary

consumerlevel,makingthepyramidaninvertedone.



Thepyramidofnumbervaryindifferentcommunitieswithdifferent

typesoffoodchaininthesameenvironment.Itdoesnotgivethetruepicture

ofthefoodchainanddonotindicatetherelativeeffectsofthegeometric

foodchainandsizefactoroftheorganisms.

(b)Pyramidofbiomass.

Biomass:Thetotalamountofdryweightoflivingorganismsororganic

matterinanecosystematanytimeiscalledbiomass.

Definition:Pyramidofbiomassrepresentsthebiomasspresentperunitarea

indifferenttrophiclevels(Standingcrop).

Pyramidofbiomassisastraightoruprightpyramidinaterrestrialhabitat

whichshowsthatbiomassismaximumatproducerlevelandthereisgradual

decreaseinbiomassfromlowertohighertrophiclevels.Itisfoundthat

about10to20%ofthebiomassistransferredtothenexttrophiclevelina

foodchain.

However,inaquatichabitat(pondecosystem), the pyramidof

biomassisinvertedasthebiomassofproducers(phytoplanktons)whichare

smallorganismsisleast,andshowsgradualincreaseinthebiomassinthe

successivetrophiclevelstowardstheapex..

Pyramidofbiomassaremorefundamental,asthey,insteadof

geometricfactor,showthequantitativerelationshipsofthestandingcrop

Pyramidofenergy:Itisagraphicrepresentationofamountofenergy

trappedperunittimeandareaindifferenttrophiclevelsofafoodchain.The



unitofmeasurementofenergyiskcal/m2/year.Pyramidofenergyisalways

uprightbecauseagiventrophiclevelhasasmallerenergycontentthanthe

trophiclevelimmediatelybelow it. Everylivingorganism carrieson

activitythatreleaseenergy,thisenergyislostasheat,thereforeeachhigher

consumerlevelobtainedasmallerpercentageoftheoriginalenergythatwas

trappedbytheproducers.

Accordingtosecondlawofthermodynamics,thereisgradualdecreaseinenergy

insuccessivetrophiclevels.Itissobecauseateachtransfer,about90%of

energyavailableatlowertrophiclevelisusedtoovercomeitsentropyandto

performitsmetabolicactivitiesandonly10% isavailabletonexttrophic

levelthus,thepyramidofenergyisalwaysupright.Thelawgoverningthe

retainingofonly10%ofchemicalenergyateachtrophicleveliscalled10

percentlawand,wasproposedbyLindermann(1942).

Inpyramidofenergythenumberandweightoforganismsatany

trophicleveldependsnotontheamountoffixedenergypresentatanyone

timeintheleveljustbelowbutratherontherateatwhichthefoodisbeing

produced,thusitgivesthebestpictureofoverallnatureoftheecosystem.

Limitationsofecologicalpyramids

•Ecologicalpyramidsdonottakeintoaccountthosespecieswhichbelongto

twoormoretrophiclevelse.g.ifabirdfeedsonseeds,fruits,peas,etc.is

saidtobeprimaryconsumer.,whileitissaidtobeasecondaryconsumer

wheniteatsinsectsandworms..

•Theydonotaccommodatefoodweb.

•Decomposers,thoughtheyplayanimportantroleinnutrientcyclingarenot

takenintoaccountinecologicalpyramids.




