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The atmospheric deposition of nitrogen (N) in the
environment is of great concern due to its impact
on natural ecosystems including affecting vegeta-
tion, reducing biodiversity, increasing tree growth
in forests, and the eutrophication of aquatic sys-
tems. Taking into account the average annual N
emission into the atmosphere in Germany of about
2 million t N (ammonia/ammonium, NOx), and as-
suming homogeneous distribution throughout
Germany, an average N deposition of 45 kg/ha �
year can be calculated. Such high atmospheric N
deposition could be confirmed by N balances from
long-term field experiments in Central Germany
(e.g., the Static Fertilization Experiment in Bad
Lauchstädt). By contrast, estimates by standard
methods indicate a deposition of only about
30 kg N/ha � year. This is because the standard
methods are using wet-only or bulk collectors,
which fail to take into account gaseous deposi-
tion and the direct uptake of atmospheric N by
aerial plant parts.

Therefore, a new system was developed using
15N isotope dilution methodology to measure the
actual total atmospheric N input into a soil/plant
system (Integrated Total Nitrogen Input, ITNI). A
soil/plant system is labeled with [15N]ammonium-
[15N]nitrate and the total input of airborne N is cal-
culated from the dilution of this tracer by N from
the atmosphere. An average annual deposition of
64 ± 11 kg/ha � year from 1994–2000 was mea-
sured with the ITNI system at the Bad Lauchstädt
research farm in the dry belt of Central Germany.
Measurements in 1999/2000 at three other sites
in Central Germany produced deposition rates of
about 60 kg/ha � year. These data clearly show

that the total atmospheric N deposition into the
soil/plant system determined by the newly devel-
oped ITNI system significantly exceeds that ob-
tained from standard wet-only and bulk collectors.
The higher atmospheric N depositions found
closely match those postulated from the N bal-
ances of long-term agricultural field experiments.

KEY WORDS: airborne nitrogen, atmospheric N deposition,
Central Germany, critical load, 15N dilution, N fertilization,
soil/plant system

DOMAINS: agronomy, soil systems, plant sciences, envi-
ronmental sciences, ecosystems management, environ-
mental monitoring
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EXPERIMENTAL METHODS

The ITNI System
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TABLE 1
Results of the ITNI Measuring Period 1997/98

Growing N Input mg Deposition
Crop Period Days N/pot (g N/ha � d)

Winter rye 09/97–04/98 221  90.6 ± 17.7 108 ± 21

Spring barley 03/98–06/98 87 80.9 ± 9.6 241 ± 27

Corn 05/98–07/98 84 120.8 ± 23.0 378 ± 72

Green cabbage 08/98–11/98 106 63.6 ± 5.1 158 ± 16

��������	 (��&���	������	
����������	�������������))*�)+������	
��������������������������	��

TABLE 2
Summarized Results of Different N Deposition Measurements from 1994/95 at Bad Lauchstädt

Type of Deposition 1994 (kg N/ha ��year) 1995 (kg N/ha ��year) Mean 94/95 (kg N/ha ��year)

Wet-onlya 12 11 11.5

Bulk Nt 37 36 36.5

ITNI 62 ± 11 65 ± 4 63.5 ± 12

Bulk/ITNI 0.57 0.55 0.57

a Only ammonium-N + nitrate-N.
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