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Arthropodsconstitutethree-fourthoftheanimalkingdom andinhabitavarietyofhabitats.They

breatheairaswellaswaterandsomeareaccomplishedamphibians.Theirrespiratoryorgans

varyaccordingtotheirwayoflivingasdescribedbelow.

RESPIRATORYORGANSOFCRUSTACEANS(e.g.Prawn)

Insmallercrustaceans,suchasCopepodsandOstracodsoxygensimplydiffusesthroughthe

bodysurfacesincesmallanimalshavelargersurfaceareaascomparedtothebodymass.In

majorityofcrustaceansgillsarethechiefrespiratoryorgans.Inprawngillsareenclosedinagill

chamberoneachsideofthecephalothoraxandarecoveredbyacarapace,innersideofwhich

iscalledbranchiostegiteandhasvascularisedrespiratoryepithelium.

Epipoditesarehighlyvascularisedleaf-likemembranousstructuresattachedonthecoxaofthe

threemaxillipedes.Theycarryoutrespiratoryfunction.

Thegillsareregardedasprimaryrespiratoryorgansandtheyarethreetypesinprawn,namely

podobranchs,arthrobranchsandpleurobranchs.

Podobranchs are one pairofsmallgills thatare attached on the coxa ofthe second

maxillipedes.

Arthrobranchsaretwo pairs,onesmallerand theotherlarger,attached to thearthrodial

membraneofthethirdmaxillipedes.

Pleurobranchsare5pairsofarchedgillsattachedinthegillchamberontheoutermarginof

cephalothorax,justdorsaltothewalkinglegs.Thegilllamellaeareflat,plate-likearranged

paralleltoeachotherlikethepagesofabook.

Watercurrentflowsthroughthegillchamberbytheactionofscaphognathitewhichisafan-like

appendageofmaxillaandliesneartheentranceofthegill-chamber.Itisalsocalledbalerasit

forceswateroverthegillchamber.Freshwaterentersthegillchamberfrom behindintheform

ofacurrent.Thehighlyvascularisedgill-platesarecoveredwithpermeablemembraneforthe

passageofgases.

RESPIRATORYORGANSOFARACHNIDS(e.g.Scorpion)

Scorpionbreathesairthroughfourpairsofbooklungsorpulmonarysacsthatopentothe

outsidethroughfourpairsofstigmataontheventralsideofmesosoma.

Booklungsaresaclikestructures,withinwhichtherearedelicatefoldsthatarearrangedlike

theleavesofabook.Thesefoldsarerichlysuppliedwithblood.Thefourpairsofbooklungsare

locatedinthethird,fourth,fifthandsixthmesosomalsegments.Eachbooklungconsistsofan



aircavityoratrialchamberontheventralsidewhichopenstotheoutersidebyaslit-like

spiracleorstigmatathatopensontheventro-lateralsideofthesternum.Dorsalpartofbook

lungconsistsofnearly150verticalfoldsorlamellaearrangedlikeleavesofabook.Each

lamellaisahollowstructure,madeoftwothinlayersofrespiratoryepithelium.

Theairbreathinginthebook-lungsiseffectedbytheactionofthedorso-ventralandatrial

muscles.Contractionofthedorso-ventralmusclescompressesthepulmonarychambersothat

theairfrom thechamberisforcedoutthroughthestigmata.Whentheatrialmusclescontract

thebook-lungsexpandcreatingvacuum andsuckingfreshairinthroughthestigmata.

RESPIRATORYORGANSOFINSECTS(COCKROACH)

Greatmajorityofinsectsbreatheairbymeansofanelaborateandmostefficientgasexchange

system madeofbranchingelasticairtubesortracheaecalledthetrachealsystem.Inmajority

ofinsectstrachealsystem servesfortransportofoxygenandcarbondioxide.Eachtracheais

anairtubelinedwithepithelialcellsandspiralridgescalledthetaenidia.Tracheaeopen

externallybysmallopeningscalledspiraclesthroughwhichtheairentersthesystem.The

tracheaearebranchedintofinerbranchescalledtracheoleswhichareaircapillarieswithout

innertaenidialridges.Breathingisaffectedbythepairedtergo-sternalmuscleswhichconnect

dorsalsideofbodywiththeventralsideandhencetheircontractioncompressestheabdominal

cavityforcingairtomoveout.Relaxationofthesemusclesbringstheabdominalcavityintoits

originalshape,suckingtheairintothetrachealtubes.

Inmanyaquaticinsectssuchasmayflyanddragonflylarvaetherearetrachealgillsfor

respirationinwater.Trachealgillsareleaf-likeextensionsontheterminalabdominalsegments

thatcarryrespiratoryepithelium.

Insidethebodyofcockroachtherearethreepairsofparallellongitudinaltrachealtrunks,one

dorsal,oneventralandonepairlateralinposition,whichareconnectedtogetherbytransverse

commissures.Thecuticularliningofthesetracheaeisspirallythickenedtoform taenidiawhich

preventthetrachealtubesfrom collapsing.Tracheolesprofuselybranchandanastomoseand

penetrateinallpartsofbodyandconnecttothemuscleandtissuecells.Tracheoleshavea

diameterofonly1micrononlyandtheircavitiesareintracellularandwallsareverythinand

devoidofcuticularthickenings.Insteadtheyarelinedbyaproteincalledtracheinandare

usuallyfilledwithafluidinwhichoxygendissolvesanddiffusestothetissues.Thetracheal

system carriesoxygendirectlytothebodycellsanddoesnotrequirebloodtotransportit.

Generallythereare10pairsofspiraclesininsects,twopairsarethoracicandeightpairsare

abdominal.




