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Physicaltheories:

Underthisheadingaregroupedthosetheorieswhich

assumethatascentofsapforthemostpartaredueto

purelyphysicalforcesandthatthelivingcellsofthestem

playonlyasubsidiaryorminorroleintheprocess.The

importantphysicaltheoriesinclude:

AtmosphericPressuretheory:Itassumesthatthe

atmosphericpressureoutsideishigherthanthatofinside

tracheidsandvessels,asaresultsaprisesinplants.

However,theprincipalobjectiontothistheoryisthatthe

operationofatmosphericpressurerequiresafreesurfaceat

thelowerendwhichdoesnotexistinplantduetopresence

ofseverallayersofcorticalcellsthatseparatexylem from

soil.

BOEHM'SCapillaritytheory:Boehm 1809,believedthat

ascentofsapwaspurelyduetothephenomenonof

capillarityoftracheidsandvessels.Thusnarrowerthebore

ofcapillarity,thegreatertheheighttowhichwaterrises.
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Accordinglyonewouldexpectthatthetallesttreeswould

possessvesselsofnarrowestbore,butreverseisfoundto

bethecase.

JAMIN'SchainTheory:JAMINbelievedthatwaterandair

werealternativelyarrangedinsidethexylem vesselsand

whenairexpands,itmovesupcarryingwateralongwithit.

Thetheoryisentirelyunsatisfactorybecauseitfailsto

explainuni-directionalandcontinuousflowofsap.

SACH'SImbibitiontheory:Sach1878,hasproposedthatthe

imbibitionalactivityofthecellwallofxylem areresponsible

forascentofsap.Thetheorybecomesobsoleteinthelight

ofthefactthatwatermovesupinthelumenandnotthrough

thewallsoftracheidsandvessels.


