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LEAF HYDRAULIC VULNERABILITY CORRELATES WITH DROUGHT
RESISTANCE IN ACER AND QUERCUS SPECIES
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Leaves represent the major hydraulic bottleneck in long distance water transport systems of
terrestrial plants [1]. Previous studies have shown that leaf hydraulic evolution was among the
major factors leading to high photosynthetic productivity of Angiosperms [2]. Indeed, gas exchange
rates are correlated to leaf hydraulic conductance (kleaf) across a wide range of vascular plants [3].
In turn, kleaf has been shown to be correlated to structural traits like vein density and xylem conduit
dimensions [4]. Leaves are the plant organ most vulnerable to drought-induced hydraulic
dysfunction. Leaf water potential (Yleaf) values between -1.0 and -2.5 MPa commonly induce 50%
loss of leaf hydraulic conductance (P50) in broad-leaved plants. P50 has been shown to be not
correlated to maximum kleaf [5] suggesting that no trade-off exists between hydraulic efficiency and
vulnerability at the leaf level. Recent studies have identified a number of leaf structural traits
correlated to P50 across several vascular plants. The major limit of published studies resides in the
very heterogeneous species’ assemblages used to test leaf structural-functional relationships. In fact,
trait correlations can be confounded by interactions between environmental adaptation and
phylogenetic relationships between species. In order to test the adaptive value of leaf hydraulic and
structural traits in closely related taxa, three Acer  (A. pseudoplatanus, A. campestre, A.
monspessulanum) and three Quercus (Q. petraea, Q. pubescens, Q. ilex) species were studied.
Within each genus, the species selected represent increasing levels of adaptation to dry habitats.
Leaf hydraulic capacity was measured using the rehydration kinetic technique over a wide range of
initial leaf water potentials to assess water stress-induced changes in kleaf. Minimum seasonal Yleaf

values were recorded in the field. The following leaf structural traits were also measured: specific
leaf area, vein density, midrib xylem conduit diameter, mesophyll thickness, stomatal density.
Overall, our data suggest that species from drought-prone habitats have lower maximum kleaf and
are more resistant to drought-induced xylem dysfunction. The possible structural bases of such
differences and ecological consequences are highlighted and discussed in the poster.
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