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SUBSIDIARYPART-II

GROUPC-PLANTPHYSIOLOGY

ASCENTOFSAP-I

Thewaterabsorbedbytherootstogetherwithabsorbed

saltsandsolutes(collectivelyknownassap)istobe

ultimatelyconductedupwardsfrom thexylem oftherootto

theleaves.

Thisupwardjourneyofwatercontainingdissolvedsaltsand

solutesagainstthedownwardpullofgravitationisknownas

ascentofsap.

Inherbaceousspeciesaswellasshurbyplants,thedistance

throughwhichsapmovesinpassingfrom theroottiptothe

leavesisusuallynotmorethanafewfeet.Butinmuchtaller

treeslikesiquoiagigantiaofCaliforniaandthebluegums

(eucalyptus)ofAustralia,thisdistanceexceeds300feetand

rangenearlyto400feetabovethelevelofabsorption.

Thustheproblemspertainingtothemysteryofascentof

sapistobediscussedunderfollowingtwosub-heads:

1.Pathofsapmovement.

2.Mechanism ofsapmovement.



DEPARTMENTOFBOTANY BY:DRRANJANA

D.B.COLLEGE,JAYNAGAR ASSISTANTPROFESSOR(GUEST)

LALITNARAYANMITHILAUNIVERSITY,DARBHANGA(BIHAR)

BOTANY

Pathofsapmovement:

i. TheGirdlingexperiment(Ringingexperiments)of

Malpighi1671,haveamplyconfirmedthatthelumen

(andnotthewalls)oftracheidsandvesselsofthe

xylem (whicharecontinuousfrom theroottothe

leaves)aretheprincipalchannelsofsapconduction.

ii. Ingymnosperms,sincevesselsareabsent,the

tracheidsarethesolepathwayforthisjob.

iii. Ofallthexylem elements,thetracheidsandvessels

havebeenselectedfortheupwardjourneyofsap

becausebothofthesearedeadtissues.Assuch,the

sapescapesanyresistanceoftheprotoplasm.

Moreover,thewallsoftracheidsandvesselsare

perforatedandinterconnectedtherebyforminga

continuouswatertube.

iv. ApoplastandSymplastconcept-Munch1930,

explainedthepathwayofascentofsapintermsof

apoplastandsymplast.Hecoinedtheterm apoplast

todenotethedeadpartsoftheplantincludingthe
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interconnectingwallsandthewaterfilledtracheids

andvesselsofxylem whichconstituteasingle

continuoussystem.Therestoftheplanti.e.theliving

part,Munchcalledsymplastwhichincludesthewhole

protoplasm oftheplant(excludingvacuoles)

interconnectedbyPlasmodesmataandforming

anothercontinuoussystem.Munchsaidthatascent

ofsapisthejobofthexylem partoftheapoplast.

Mechanism ofsapmovement:Followingthree

theorieshavebeenproposed:

a.Vitaltheories

b.RootPressuretheory

c.Physicaltheories


