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Why trees grow at night
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a) Growth response to vapour pressure deficit (VPD) b) Growth response to soil water potentlal (SWP)
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Why trees grow at night:

e Because trees need moderate water
potentials for cell growth

e At night, the transpiration is low and
the trees get replenished
-> Main growth under very low VPD
possible only (< 0.4 kPa)
-> Growth possible in moderately dry
soil (> -500 kPa, topsoil)
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Why trees grow at night:

e Because trees need moderate water
potentials for cell growth

e At night, the transpiration is low and
the trees get replenished
-> Main growth under very low VPD
possible only (< 0.4 kPa)
-> Growth possible in moderately dry
soil (> -500 kPa, topsoil)

* Species which are able to grow earlier
in the night show generally higher
annual growth
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From the comfort zone to crown dieback: Sequence of physiological

Contents lists available at ScienceDirect

Science of the Total Environment

stress thresholds in mature European beech trees across

progressive drought
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Key findings

» Stress diagram for beech trees
over a huge range of conditions

e Critical thresholds for drought
stress

* Findings based on soil, plant and
atmosphere data
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Drone-based physiological index reveals long-term acclimation

and drought stress responses in trees ,
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Key findings

* Drone-based photochemical

reflectance index (PRI) reveals

physiological drought responses
Legacy effects of PRI of > 5

years

Link between ground-based
measurements (e.g. TreeNet)

and satellite images (e.g.

sentinel-2)
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TreelLab and Silva — two interdisciplinary projects at the interface between art and science
Marcus Maeder and Roman Zweifel

Kunsthaus Zirich, _ Estonian National Museum, Tartu -

Sounds from trees and their environment in an audio-visual installation in time lapse



TreeNet is Nowcasting!
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TreeNetVis and FORTE
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Stickstoffdeposition —ab wann ist
es zu viel fir das Baumwachstum?|

Sophia Etzold, Werner Eugster, Sabine Braun, Anne Thimonier, Peter
Waldner, Roman Zweifel

Wald und Holz 12/21
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How does
a tree
grow

during a
year?

Number of growth days and not
length of the growth period
determines radial stem growth of
temperate trees

Sophia Etzold, Frank Sterck, Arun K. Bose, Sabine Braun, Nina Buchmann,
Werner Eugster, Arthur Gessler, Ansgar Kahmen, Richard L. Peters, Yann
Vitasse, Lorenz Walthert, Kasia Zieminska, Roman Zweifel

Akzeptiert in Ecology Letters
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TreeNet

https://treenet.info/
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e 47 study sites with 160 trees

» 7 tree species: Pine, Spruce, Fir, Beech, Ash, Sessile and Downy Oak
e Stem radius changes at 10-min resolution for 2 to 8 years since 2011
with dendrometers
e Daily stem radial increment (um)
* Meteorological data: Temperature, Precipitation, VPD, Soil water
potential, Daylength
TreeNet Annual Meeting 2021
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Daily
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What
drives
annual

Increment

Annual stem growth [mm yr'1]
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