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Abstract

The conventional interpretation of the Permanent Wilting Point (PWP) assumes a fixed soil suction value
(1500 kPa), but this overlooks critical interactions between soil properties, root architecture, and plant
physiology. This talk presents a new framework that establishes threshold (or wilting) based on soil-root-
water-atmospheric interactions. Systematic experiments were conducted ona native grass (Axonopus
compressus) grown in contrasting soils (clayey loam vs. silty sand), revealing that PWP is highly soil-
dependent—occurring at 1600 kPa for clayey loam but only 300 kPa for silty sand. By integrating soil
suction measurements with stomatal conductance and photosynthetic efficiency, we demonstrate that fine
root hairs in silty sand enhance water uptake, doubling plant survival time during drought compared to
clayey loam. These findings questions the traditional irrigation models and emphasize the need for soil and
plant specific PWP frameworks to select suitable vegetation species for green infrastructure.
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