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Effect of pH and Surface Charge
on Cell Uptake of Auxin

THE uptake of the auxin indol-3-yl acetic acid (IAA) into plant
cells is of interest not only because this compound is a hormone,
but also because its movement across the plasma membrane is
probably involved in the polar transport of auxin®. The plasma
membrane contains auxin binding sites and may be a primary
site of hormone action?.

TAA partitions into non-polar solvents from acidified aqueous
solutions® because the undissociated acid is more soluble in
such lipid solvents than in water. There is known to be a passive,
non-metabolic component of the uptake of JAA and of the
synthetic auxin 2,4-dichlorophenoxyacetic acid (2,4-D) into
plant tissue which has been ascribed to the diffusion of the un-
dissociated acid across the plasma membrane-?. A carrier-
mediated mechanism for auxin anion uptake is also possible
but has not been conclusively demonstrateds?.

Uptake by the diffusion mechanism is linearly related to the
concentration of the undissociated acid which is a function of
the acid’s pK and the pH of the incubation medium. Assuming
that undissociated molecules are the only permeant species, the
equilibrium distribution of a weak acid or base between cells
and incubation medium is given by?®
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If the pH of the medium is lower than that of the cells, the
cells accumulate weak acid; the equation requires that the con-
centration of undissociated acid should be the same in each
compartment. Thus, the relation between the initial rate of
uptake and pH should resemble a dissociation curve with a
midpoint at the pK of the weak acid. This prediction is realized







