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MalateorK+ionpumphypothesiswasproposedbyLevitt.Accordingtothistheory,the
changethattakesplaceintheturgorpressureoftheguardcellsthatopenandclosethe
stomatacausestheabsorptionandlossofK+ionsbyguardcells.

Openingofstomatainlight:

Starchinguardcellsismetabolisedintophosphoenolpyruvate(PEP)andlaterconvertedinto
malicacidbytheenzymePEPcarboxylase.Malicaciddissociatesinto H+ andmalateionsin
theguardcells.These H+ ions aretransportedtotheepidermalcellsand K+ ionsmovesfrom
theeepidermalcellstotheguardcellsthroughthehydrogen-potassium ionexchangepump
intheplasmamembrane.ItisanactiveprocessandrequiresATP. Intheguardcells, K+ ions
arebalancedbymalateionsandasmallamountofClionsarealsoabsorbedtoneutralizea
smallpercentageof K+ ions.Increased K+ ionsandanionconcentrationintheguardcells
increasestheirosmoticconcentrationandresultsinthewateruptakebytheguardcells.This
osmosisprocessincreasestheturgorpressureoftheguardcellsandsothestomaopens.

ClosingofStomatainDark:

Duringnight,CO2isnotutilizedinphotosynthesis,henceitsconcentrationincreasesinthe
sub-stomatalcavity.Organicacidsareconvertedintostarch.THeabscisicacid(ABA)
hormonefunctions
inthepresenceofCO2andinhibitstheuptakeof K+ ionsbychangingthediffusionand
permeabilityofthe
guardcells. The  K+ ionsaretransportedbacktotheepidermalcellsfrom theguardcells.Due
tothis,the osmoticconcentrationoftheguardcellsdecreasesandresultsinthemovementof
water outoftheguardcellsbyexosmosis.Theguardcellsbecomesflaccidandsothestoma
closes.


