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Manipulation of N deposition
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Alptal

Altitude:
1200 m

Geology and soils:
Gleysol over Flysch

Vegetation:
mosaic of forest and 

wetland patches

Precipitation:
2300 mm/a

(30% as snow)

Bulk N deposition:
12 kg/ha/a
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Nitrate leaching: weekly concentrations



0

4

8

12

16

20

24

0 1 2 3 4 5 6 7
0

2

4

6

8

10

12
Nitrate leaching: long-term effects

15
N

 la
be

llin
g

   
   

   
  y

ea
r

pr
e-

tre
at

m
en

t
   

  y
ea

r

ni
tra

te
-N

 le
ac

hi
ng

 (k
g/

ha
)

year of N addition

  control     N addition    15N-labelled

 C
 / 

N
  i

n 
fo

re
st

 fl
oo

r

0

4

8

12

16

20

24

0 1 2 3 4 5 6 7
0

2

4

6

8

10

12
Nitrate leaching: long-term effects

15
N

 la
be

llin
g

   
   

   
  y

ea
r

pr
e-

tre
at

m
en

t
   

  y
ea

r

ni
tra

te
-N

 le
ac

hi
ng

 (k
g/

ha
)

year of N addition

  control     N addition    15N-labelled

 C
 / 

N
  i

n 
fo

re
st

 fl
oo

r

0

4

8

12

16

20

24

0 1 2 3 4 5 6 7
0

2

4

6

8

10

12
Nitrate leaching: long-term effects

15
N

 la
be

llin
g

   
   

   
  y

ea
r

pr
e-

tre
at

m
en

t
   

  y
ea

r

ni
tra

te
-N

 le
ac

hi
ng

 (k
g/

ha
)

year of N addition

  control     N addition    15N-labelled

 C
 / 

N
  i

n 
fo

re
st

 fl
oo

r

0

4

8

12

16

20

24

0 1 2 3 4 5 6 7
0

2

4

6

8

10

12
Nitrate leaching: long-term effects

15
N

 la
be

llin
g

   
   

   
  y

ea
r

pr
e-

tre
at

m
en

t
   

  y
ea

r

ni
tra

te
-N

 le
ac

hi
ng

 (k
g/

ha
)

year of N addition

  control     N addition    15N-labelled

 C
 / 

N
  i

n 
fo

re
st

 fl
oo

r

0

4

8

12

16

20

24

0 1 2 3 4 5 6 7
0

2

4

6

8

10

12
Nitrate leaching: long-term effects

C/N ratio
15

N
 la

be
llin

g
   

   
   

  y
ea

r

pr
e-

tre
at

m
en

t
   

  y
ea

r

ni
tra

te
-N

 le
ac

hi
ng

 (k
g/

ha
)

year of N addition

  control     N addition    15N-labelled

 C
 / 

N
  i

n 
fo

re
st

 fl
oo

r

Schleppi et al., 2004
(Water Air Soil Pollut. Focus)
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time x N
interaction:

p < 0.001
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Nitrogen uptake and redistribution model

LITTERFALL

needles litter*

1st year* 2nd year* 3rd year* 4th year* 5th year* 6th year ...

GROWTH EXCHANGES (Σ=0) RETRANSLOCATION

mobile N other organs

UPTAKE

soil
* N and 15N measured
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Providoli et al. (in prep.)
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Schleppi et al., 1999
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Nadelhoffer et al., 1999
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Conclusions

• N deposition mostly immobilised in the soil
• N extractable / leachable only in short term
• but uptake by trees continues a few years
• ~15% of N deposition taken up by trees
• high N mobility in 2-5 year-old needles
• diagnostic: effects on needles after ~5 years
• effects on canopy or bole growth: later ?



THE END


