Session 2: Atmospheric deposition, soils and nutrient cycles

Photosynthetic efficiency vs. canopy N uptake at a high-N-loading Swiss
forest and at a highly variable-N-loading Rocky Mountain subalpine forest

Herman Sievering (1,2,3), Werner Eugster (1), Hugo Balster (3), Patrick Schleppi (4), Peter
Waldner (4), Anne Thimonier (4), Nina Buchmann (1)

(1) Institute of Plant Sciences, ETH-Zurich, Universitaetsstrasse, Zurich, Switzerland

(2) Dept.s of Physics and Geography & Environmental Science, University of Colorado-Denver, USA

(3) Long-Term Ecological Research Program, INSTAAR, University of Colorado-Boulder, Boulder, CO, USA
(4) Swiss Federal Research Institute WSL, Birmensdorf, Switzerland

Corresponding author: Herman Sievering (Herman.Sievering@cudenver.edu)

The use of chlorophyll fluorescence measurements (fluorometry) for the assessment of plant
photosynthetic performance and plant stress status is now an accepted tool for ecosystem
analysis. Portable and rapid fluorometry has provided plant photosynthetic performance and
plant stress status data in a small number of eco-physiological field studies that have
investigated several specific atmospheric pollutants’ impacts at forested ecosystems.

We have used fluorometry in the context of controlled N-amendment application studies at
forest canopies. Canopy N-amendment applications have been undertaken at a Rocky Mountain
subalpine spruce-fir forest and at WSL's ILTER oak forest study site at Novaggio, south-central
Switzerland.

Fluorometry measurements have shown (among other results to be presented):

- growing-season N amendments increased photosynthetic efficiency for spruce trees at the
Rocky Mountain N-limited, ~7 kg N ha™* yr' (wet+dry) N deposition subalpine forest; and

- N-amendments decreased photosynthetic efficiency at WSL’s Novaggio ILTER oak forest site

(N-saturated, 30-35 kg N ha™ yr' annual wet+dry N deposition).

References:

Sievering, H., Tomaszewski, T., Torizzo, J., 2007. Canopy uptake of atmospheric nitrogen
deposition at a conifer forest: canopy N budget and photosynthetic efficiency. Tellus B 59(3),
483-492.

In: Schaub, M., Kaennel Dobbertin, M., Steiner, D. (Eds) 2008. Air Pollution and Climate Change at Contrasting Altitude
and Latitude. 23rd IUFRO Conference for Specialists in Air Pollution and Climate Change Effects on Forest Ecosystems.
Murten, Switzerland, 7-12 Sept 2008. Abstracts. Birmensdorf, Swiss Federal Research Institute WSL. 162 pp.

46



