Lessons learned from a long-term irrigation experiment in
a dry Scots pine forest: Impacts on traits and functioning
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Drought-induced tree mortality
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Irrigation experiment in a dry Scots pine forest
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Long-term response patterns
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Data

Tree-level
v Needle length

v Shoot length

v’ Leaf area index

v Crown transparency
v Radial growth

v 813C in tree ring

v' Fine root biomass

v’ Tree survival

Ecosystem-level
v Volumetric soil water

v’ Stand-level basal area of live
trees

v Regeneration abundances
v Litterfall
v’ Litter decomposition rate

v Tomicus abundances

v Fungal fruit body abundances



Results, Tree-level
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Results, Tree-level
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Results, Tree-level
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Results:
Ecosystem-level
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Summary:

Tree-level responses
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Summary:

Ecosystem-level responses
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Summary:

Response patterns

Start of the responses: Immediate vs. lagged
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Summary:

v Tree- and ecosystem-level responses were pervasive across a
number of traits on long-term temporal scales

v'However, after reaching a peak the magnitude of these responses either
decreased or reached to a new Dynamic Equilibrium



Outlook
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Countries

Experiments

» Pfynwald, Switzerland

- Scots pine

- Established in 2003

- Precipitation 576 mm/yr

- Irrigated to double amount of precipitation

» Puechabon, France

- Holm oak

- Established in 2003

- Precipitation 910 mm/yr

- Excluded 27% of precipitation

» Prades, Spain

- Holm oak

- Established in 1999

- Precipitation 610 mm/yr

- Excluded 30% of precipitation
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trees as a function of
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the legacy of local climate?
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