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On short-term canopy conductance responds to changes in the water vapour
deficit (VPD) of the air. However, on mid- and long-term the sensitivity of this
response is influenced by soil water conditions and mean annual rainfall.
Physiological studies and model calculations showed that stomatal acclimation
allows the plant to optimize for high carbon gain during periods of sufficient
water supply and to save water during drought.

Decreases in stomatal conductance in many plants are interrelated with
decreases in photosynthetic capacity. Recent leaf-level findings have shown
that continuous stomatal closure triggers down-regulation of Rubisco during
drought. Plant canopies can acclimate in two ways: changes due to canopy
structure (species, leaf area index) and physiological acclimation to soil water
conditions or nutrient availability.
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These graphs show the
strong correlation between
canopy photosynthetic
capacity and maximum
surface conductance
capacity through space
(left) and time (right). As a
consequence, CifCa may
remain relatively stable and
the isotopic fractionation
will not be affected by
drought as severely as
expected. Predicted values
of isotopic fractionation
from large scale modeling
may be wrong. The seems
to be relevant for scaling
processes from leaf to
ecosystem level and even to
higher scales.
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Skukuza Tower, Kruger National Park, South Africa
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Canopy conductance (mmol m# s)
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Temporal variation

During the course of the season the
photosynthetic capacity and the
conductance for water vapour are
closely correlated.

Physiological response:
down-regulation of photosynthesis.

Canopy response: changes in LAI
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