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An N-rich world...

Global conversions of N, to bioreactive N

Natural : 113 Mta !
Antropogenic:

Vitousek et al. 1997 (Ecol. Appl.)
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NITREX: N inputs and outputs
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NITREX: N inputs and outputs

N input (kg ha™ a™)
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Alptal

Altitude;
1200 m

Geology and saoils:
Gleysol over Flysch

Vegetation:
mosaic of forest and
wetland patches

Precipitation:
2300 mm/a
(30% as snow)

Bulk N deposition:
12 kg/ha/a
(NO;- OONH,")

Hern

100km
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Nitrate leaching: weekly concentrations
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nitrate-N (mg/l)

Nitrate in soil solution and in runoff
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Nitrate leaching:
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Micro suction cups

sprinklers
ramp

y

/

/

preferential
flow paths

50 micro-cups

analysis: capillary electrophoresis Hagedorn et al. 1999
Soil Sci. Soc. Am. J.



nitrate concentration (umol/l)

Soil solution from micro suction cups
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nitrate-N leaching (kg/ha)
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Nitrate leaching: long-term effects
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nitrate-N leaching (kg/ha)
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Nitrate leaching: long-term effects
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soill C/N
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N addition: accumulation in the soill
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Schleppi et al. 2004 Water Air Soil Pollut.
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Partitioning of 15N after 1 year

ground
vegetation 5%

lower soil
21%

Schleppi et al., 1999
(Water Air Soil Pollut.)



Partitioning of 1°N after 7 years
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vegetation 5%

lower soil
19%



Tree uptake of 1°N
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Labelled nitrogen uptake by trees
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Labelled nitrogen inputs

Nadelhoffer et al., 1999
(Nature)



>N recovery (%)

15N tracer recovery: field data vs. model
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N in needles (%)
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needle dry mass (mg)
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Mg in needles (ug/qg)
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diameter increment (mm)

Diameter growth (dendrometers)
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height increment (dm)
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leaf area index
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Ongoing project: tree girdling...




... and felling: effects on nitrate leaching and on greehouse gases







Hofstetten

Altitude;
540 m

Geology:
Jura limestone

Vegetation:
mixed forest, 80-120
year old

Precipitation:
1000 mm/a

Bulk N deposition:
[120 kg/ha/a
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'

o}
Hofstetten

Hern

100 krri



Hypotheses

+ CO,
* photosynthesis 1
«down-regulation « growth 7 e litterfall 1
*C/N ratio 1 « C/Nratio 1
— N demand for
decomposition 1
e C root exudation 1
* N demand for
microbial activity 1
N availability |
(NO5, NH,%)

>




@0 0000000 U

Transects for soll solution sampling
(suction cups and resin bags)

Trees

360 i/l CO, Q scounico,

Acer campestre

Fagus sylvatica ~ €=

Quercus sp. >

Picea abies

Pinus sylvestris W
Carpinus betulus <=p

Prunus avium

Larix decidua

Tilia platyphyllos

Abies alba




Statistical approach

< Response variables: soil solution chemistry

< Experimental factor: CO, ambient vs. elevated
< Problem: unknown gradient along transect

< Indicator: &'3C of inorganic C in soil solution

< Statistics: dose — response relationship

< Graphs: ambient vs. intermediate vs. elevated



Relative CO, effect (based on 13C)

in soil CO,
(Steinmann et al.,
Oecologia, 2004)

in soil DIC



Nitrate in soil solution: all data
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log (NO_-N)
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Nitrate in soil solution (distance-weighted least squares)
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log (NO,-N)

CO, treatment effect on nitrate in soil solution
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log (DON)

CO, treatment effect on DON in soil solution
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Ammonium in ion-exchange resin bags
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Nitrate in ion-exchange resin bags

NO,-N (mg/bag)
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15N in NO;™ extracted from resin bags
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>N in Fagus sylvatica seedlings
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Conclusions

< large variability of soil solution

< CO, => more nitrate in the soill

» ... but less DON

» more 1°N in soil nitrate and in plants
» most likely explanation: more mineralisation + nitrification
» no progressive N limitation (PNL) under adult trees







