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• C root exudation ↑

• N demand for
microbial activity ↑

• litterfall ↑

• C/N ratio ↑

• N demand for
decomposition ↑

N availability ↓

(NO3
-, NH4

+)

• photosynthesis ↑

• growth ↑

+ CO2

•down-regulation

•C/N ratio ↑

•N uptake ↓

•N availability ↑
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Hofstetten

Altitude:

540 m

Geology:

Jura limestone

Vegetation:

mixed forest, 80-120 

year old

Precipitation:

1000 mm/a

Bulk N deposition:

≅ 20 kg/ha/a



Hofstetten (SO): Swiss Canopy Crane
University of Basel
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Fagus sylvatica

Quercus sp.

Picea abies

Pinus sylvestris

Carpinus betulus

Prunus avium

Larix decidua
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Abies alba
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Transects for soil solution sampling
(suction cups and resin bags)



� Response variables: soil solution chemistry

� Experimental factor: CO2 ambient vs. elevated

� Problem: unknown gradient along transect

� Indicator: δ13C of inorganic C in soil solution

� Statistics: dose → response relationship

� Graphs: ambient vs. intermediate vs. elevated
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Statistical approach
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Relative CO2 effect (based on 13C)

in soil CO2

(Steinmann et al.,

Oecologia, 2004)

in soil DIC
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Dose → response relationship along transect (x): principle

Example only, no real data (graph drawn 9 Mai 2001)





Nitrate in soil solution: all data
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Nitrate in soil solution: grouped by CO2 effect (based on DI13C)
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Nitrate in soil solution (distance-weighted least squares)



CO2 treatment effect on nitrate in soil solution
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CO2 treatment effect on DON in soil solution
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Nitrate in ion-exchange resin bags
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Nitrate in resin bags (distance-weighted least squares)



15N in NO3
- extracted from resin bags
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15N in nitrate in resin bags (distance-weighted least squares)



15N in Fagus sylvatica seedlings
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Conclusions
� large variability of soil solution

� CO2 => more nitrate in the soil (no PNL)

� ... but less DON

� more 15N in soil nitrate and in plants

� likely explanation: more mineralisation + nitrification

� either priming effect due to root exudations

� and/or because soil moisture increases due to CO2



THE  END
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