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Hydrological models that will be able to cope with future precipitation and evapotranspiration regimes need a solid
base describing the essence of the processes involved [1]. The essence of emerging patterns at large scales often
originates from micro-behaviour in the soil-vegetation-atmosphere system. A complicating factor in capturing
this behaviour is the constant interaction between vegetation and geology in which water plays a key role. The
resilience of the coupled vegetation-soil system critically depends on its sensitivity to environmental changes.

To assess root water uptake by plants in a changing soil environment, a direct indication of the amount of energy
required by plants to take up water can be obtained by measuring the soil water potential in the vicinity of roots
with polymer tensiometers [2]. In a lysimeter experiment with various levels of imposed water stress the polymer
tensiometer data suggest maize roots regulate their root water uptake on the derivative of the soil water retention
curve, rather than the amount of moisture alone.

As a result of environmental changes vegetation may wither and die, or these changes may instead trigger gene
adaptation. Constant exposure to environmental stresses, biotic or abiotic, influences plant physiology, gene
adaptations, and flexibility in gene adaptation [3-7].

To investigate a possible relation between plant genotype, the plant stress hormone abscisic acid (ABA) and the
soil water potential, a proof of principle experiment was set up with Solanum Dulcamare plants. The results
showed a significant difference in ABA response between genotypes from a dry and a wet environment, and this
response was also reflected in the root water uptake.

Adaptive responses may have consequences for the way species are currently being treated in models (single plant
to global scale). In particular, model parameters that control root water uptake and plant transpiration are generally
assumed to be a property of the plant functional type. Assigning plant functional types does not allow for local
plant adaptation to be reflected in the model parameters, nor does it allow for correlations that might exist between
root parameters and soil type.
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